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The 2022 Diabetes Poland guidelines
– summary of the most important changes

Every year since 2005, the Diabetes Poland Association (PTD) prepares and publishes clinical 
recommendations for the management of people with diabetes. The originator and initiator of the set 
of guidelines was, in 2004, Prof. Jacek Sieradzki, who was the chairman of PTD during that time. The 
first chairman of the PTD Recommendations Panel was Prof. Władysław Grzeszczak, who held this po-
sition between 2005-2011. In the following term (2011-2015) these duties were taken over by the next 
chairman of the PTD, Prof. Leszek Czupryniak. In 2015-2019 the coordinator of the Recommendations 
Panel became Prof. Dorota Zozulińska-Ziółkiewicz, the representative of the PTD General Board for 
Clinical Recommendations. These recommendations are the result of the work of a group of around 
50 experts from various fields of clinical sciences. The recommendations address many key aspects 
of clinical care for people with diabetes. The individual chapters are made by subteams coordinated 
by the leaders. The work of Experts is intended to improve prevention, diagnosis and treatment of 
diabetes and its complications in Poland. Advances in diabetology, results of further clinical and ex-
perimental studies, data from epidemiological observations and diabetes registries are reflected in 
the PTD Recommendations. This results in some modifications and new content every year. It is good 
practice that, from the outset conducted in accordance with EBM principles, PTD Recommendations 
require only a slight evolution related to new knowledge from sound, evidence-based research with 
important implications for clinical practice. 

Summary of the most 
significant changes in 2022 PTD 
recommendations.

The recommendations concerning diagnosis 
of type 1 diabetes in the ADA/EASD consensus 
from 2021 are partially included in chaPTer 1. It 
was highlighted that the current classification of 
diabetes does not distinguish LADA type, which is 
considered to be one of the clinical forms of type 1 
diabetes. In situations where differential diagnosis 
of type 1 diabetes, especially diagnosed in adults, 
can be problematic, a standardised algorithm for 
differential diagnosis of type 1 diabetes was pro-
posed. It was noted that the presence of autoan-
tibodies and/or low levels of C-peptide are still 
necessary for a confident diagnosis of type 1 diabe-
tes in an adult. Antibodies to glutamic acid decar-
boxylase (anti-GAD) should be determined first. 
If negative, antibodies to tyrosine phosphatase 2 
(IA2) and/or zinc transporter 8 (ZnT8) should be 
measured next, if these tests are available. 

chaPTer 6 points out that in the recommen-
dations given to patients, a wide range of possibil-
ities for individual choice and composition of the 
diet should be indicated. Information concerning 
the need to limit or eliminate specific food prod-
ucts should be given to patients only in justified 
situations, based on scientific evidence. Dietary 
education should be provided at the time of di-

agnosis and the verification of patient›s knowl-
edge of dietary treatment of diabetes should be 
checked annually, with re-education if necessary. 
A new element highlighted in behavioural therapy 
is the importance of sleep. It was pointed out that 
poor sleep quality and inadequate sleep duration 
can lead to a worsening of metabolic compensa-
tion. Attention to adequate length/quality of sleep 
should be an important part of diabetes treatment. 

The section about physical effort of preg-
nant women with hyperglycaemia was added to  
chaPTer 7. It is recommended that all women 
with hyperglycaemia in pregnancy and postpar-
tum, without medical contraindication, undertake 
physical exercise during this time. Moderate phys-
ical activity contributes to reducing the rates of 
gestational diabetes mellitus (GDM), gestational 
hypertension, preterm births and caesarean sec-
tions. Preferred physical activities include walking, 
riding stationary bikes, dancing, water aerobics, 
stretching exercises, and lifting small weights. Life-
style changes and physical exercise are essential 
elements in the management of GDM and may be 
sufficient therapeutic management for many wom-
en.  It was pointed out that undertaking additional 
physical exertion beyond daily activity requires the 
patient to consult a gynaecologist.

In chaPTer 9, the section on the use of mod-
ern techniques for education in diabetes highlight-



Current Topics in Diabetes 2022  |  Curr Top Diabetes, 2022; 2 (1): 1–130
6

ed that mobile apps are of particular importance 
and can be used to educate on dietary adherence, 
self-monitoring and blood glucose goal, insulin 
dose adjustment, and adaptation to physical ac-
tivity. The aim of the treatment team is to help the 
patient choose the right mobile app. Diabetes ed-
ucation for children and adolescents which should 
be tailored to age, cognitive ability, the extent of 
participation required in diabetes self-manage-
ment was also highlighted. It was also added that 
the educational framework programme should in-
clude information on the importance of preventive 
vaccinations for a person with diabetes.

chaPTer 10 on the management of type 1 dia-
betes indicates that patients treated with semi-au-
tomatic pumps (predictive insulin withholding), 
HCL pumps or DIY systems require appropriately 
modified education taking into account the char-
acteristics of these devices. One clinically impor-
tant difference is the management of hypogly-
caemia, where smaller amounts of glucose (5-15 
grams) are usually sufficient to normalise glycae-
mia. In the paragraph on special situations in peo-
ple with type 1 diabetes, discussing the principles 
of perioperative management, it was emphasised 
that, in the hospital setting, a patient with type 1 
diabetes who has previously benefited effectively 
from advanced technology, such as CGM/FGM sys-
tems or personal insulin pumps, should be able to 
continue self-treatment on the basis of these sys-
tems if this is done under appropriate supervision 
and the patient›s general condition allows it.  In 
addition, it was pointed out that a well-educated 
type 1 diabetes patient who achieves satisfactory 
treatment effects prior to hospitalisation should 
be involved in therapeutic decisions regarding 
treatment under hospital conditions. In selected 
cases, patient can carry out this treatment on their 
own as long as they achieve their glycaemic thera-
peutic goals.  A significant added content concerns 
elderly patients with type 1 diabetes. In some el-
derly patients with type 1 diabetes, liberalisation 
of therapeutic targets is suggested, with biological 
rather than metabolic age being the main con-
sideration. On the other hand, in elderly patients 
with type 1 diabetes who are in good biological 
condition, the continuation of advanced technol-
ogy-based treatment or the implementation of 
such treatment should not be abandoned a priori.

A section on simplifying of anti-hyperglycaemic 
model in type 2 diabetes was added to chaPTer 11.  
It is recommended to simplify and decrease bur-
dens related to treatment, particularly insulin 
therapy and consideration of liberalisation of gly-

caemic goal in many type 2 diabetes patients. This 
includes, for example, patients with a high risk of 
hypoglycaemia, cognitive impairment, not follow-
ing medical advice, a short expected survival time 
or a negative impact of a complex treatment reg-
imen on quality of life. A reduction in the number 
of insulin injections and the dose of insulin used 
can be achieved by a tailored combination with 
noninsulin antihyperglycaemic drugs.

chaPTer 14 notes that, according to recent 
recommendations, lipidogram determination can 
be performed in non-fasting patients, while pa-
tients with hypertriglyceridaemia should be test-
ed 8-12 hours after their last meal. In addition, in 
patients with significant hypercholesterolemia 
with suspected familial hypercholesterolemia, or 
patients at very high risk of cardiovascular disease, 
referral to specialist lipid disorder clinics should 
be considered for qualification for treatment with 
PCSK9 inhibitors.   

chaPTer 15 adds that in the event of hypo-
glycaemia in an unconscious person or in a per-
son with impaired consciousness in the outpatient 
setting, the administration of injectable glucagon 
intramuscularly or subcutaneously or intranasal 
glucagon should be recommended to trained per-
sons in the community.

The title of chaPTer 17 has been changed to 
‹Principles of diagnosis and treatment of patients 
with chronic coronary syndrome (CCS) and co-
existing diabetes›. In addition, the introduction 
to the chapter has been rewritten, taking into ac-
count the current nomenclature. Changes have 
also been made to the paragraph on antiplatelet 
treatment. It was emphasised that after percuta-
neous coronary intervention (PCI), ASA at 75-100 
mg/d and clopidogrel at 75 mg/d should be used 
for 6 months. In cases of increased risk of haem-
orrhagic complications, it is advisable to shorten 
the treatment to 1-3 months. The use of prasugrel 
or ticagrelor as a second-line treatment instead of 
clopidogrel may be considered in situations with 
high risk of coronary complications such as, but 
not limited to: high risk of elective stent implan-
tation (e.g. suboptimal stent implantation or other 
situations during the procedure associated with 
high risk of stent thrombosis or stent implanta-
tion with high anatomical complexity); and In the 
absence of clopidogrel, prasugrel or ticagrelor may 
be used instead of clopidogrel in situations with 
high risk of coronary complications such as, but 
not limited to: high risk elective stent implanta-
tion (e.g. suboptimal stent implantation or other 
situations during the procedure associated with 
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high risk of stent thrombosis, left coronary ar-
tery stenosis with high anatomical complexity or 
stent implantation in multiple vessels) or if dual 
antiplatelet therapy cannot be used due to ASA 
intolerance.

chaPTer 23 notes that a TIR>80% should 
be aimed for in children and adolescents. The in-
formation that in children less than 10 years old 
(or earlier, had their puberty started) and having 
a BMI of over 95 centiles, it is recommended to 
perform an OGTT and/or HbA1c test every 2 years. 
It was highlighted that during adolescence, high 
insulin requirements can often be associated with 
physical inactivity, excessive carbohydrate intake, 
obesity or comorbidities. In case of obesity, an ad-
dition of GLP-1 agonist may be considered. The 
paragraph on self-monitoring added that hybrid 
closed loop systems could be considered in pa-
tients with unstable diabetes. The section on out-
patient counselling recommended that, despite 
the use of remote consultations, counselling visits 
must take place at least once every 6 months; it 
emphasised the importance of counselling visits 
in patients with poorly metabolically balanced 
diabetes or with additional health problems. It is 
also necessary to inform staff in the educational 
institution about the need for the child to have 
a mobile device (mobile phone, smartwatch) with 
applications that are receivers and transmitters of 
data from CGM systems, insulin pumps, integrated 
systems and applications that support therapy (e.g. 
to calculate the carbohydrate content in the food). 
Diabetic children and adolescents should partici-
pate in physical education lessons regularly.

In chaPTer 24 ,  a  recommendation for 
self-monitoring blood glucose values at 2 h  after 
a meal, which should be <120 (6,7 mmol/l), has 
been added. It was also pointed out that in ad-
dition to the role of good glycaemic control, at-
tention should be paid to adequate nutrition, as 
well as co-morbidities and medications used.  It 
was highlighted that continuous glycaemic moni-
toring through CGM systems (TIR, TAR) may allow 
to achieve glycaemic targets during pregnancy in 
patients with pre-pregnancy diabetes. In addition, 
it was noted that if metformin is used in women 
with coexisting polycystic ovary syndrome (PCOS) 
to treat insulin resistance or induce ovulation, it 
should be discontinued by the end of the first 
trimester of pregnancy. The paragraph on contra-
ception highlights that pregnancy in a woman with 
poorly controlled diabetes outweighs the risks 
from any contraceptive used. A significant recom-
mendation regards ophthalmology consultations. 

In women with pre-pregnancy diabetes irrespec-
tive of type, ophthalmological control should be 
carried out before pregnancy and at the latest in 
the first trimester of pregnancy and then repeat-
ed in each trimester. Eye health is not routinely 
checked in women with GDM.

chaPTer 26 added information that a daily 
blood glucose profile before planned surgery in 
insulin-treated patients is not necessary for those 
using CGM.

The title of annex 1 has been expanded to in-
clude a change to the diabetes outpatient clinic. If 
the patient needs to change their diabetes clinics 
(paediatric or internal medicine) due to, for exam-
ple, changing their place of residence, it is recom-
mended that the patient be referred to another 
diabetes clinic where they can receive appropriate 
care. It is advisable to complete the Diabetes Care 
Discharge Summary during the final visit to the 
original clinic. Editorial changes were also made 
to the Diabetes Care Information Sheet.

In annex 6 in the Tables on „Specifications 
for personal insulin pumps - PTD recommendation 
2022. the Recommended Necessary Requirements 
and Recommended Additional Requirements” the 
division into age groups was removed, leaving uni-
fied recommendations for all patients treated with 
personal insulin pumps.   

As every year, we provide You with another 
edition of the Clinical Recommendations of the 
Diabetes Poland. Despite the still ongoing COV-
ID-19 pandemic and the many difficulties associ-
ated with it, as well as the need to adapt to new 
working conditions in diabetes units and clinics, 
we have tried to ensure that this year’s edition of 
the recommendations also includes guidance from 
the latest research. The team developing the PTD 
Recommendations for 2022, by applying changes 
already traditionally in part suggested by people 
using the guidelines contained therein, hopes that 
they will contribute to even better diabetes care 
for people with diabetes in our country. 

Traditionally, we would like to thank everyone 
who has contributed to the next edition of the PTD 
Recommendations.

Prof. dr  n. med. Irina Kowalska
Representative of the General Board

Diabetes Poland
for Clinical Recommendations

Prof. dr  n. med. Dorota Zozulińska-Ziółkiewicz
Chairman of Diabetes Poland
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Table 1. american Diabetes association evidence-grading system for “Standards of 
Medical care in Diabetes”

Level of evidence Description

A Clear evidence from well-conducted, generalizable randomized controlled trials that are 
adequately powered, including:
• Evidence from a well-conducted multicentre trial
• Evidence from a meta-analysis that incorporated quality ratings in the analysis
Compelling nonexperimental evidence, i.e., “all or none” rule developed by the Centre for 
Evidence-Based Medicine at the University of Oxford
Supportive evidence from well-conducted randomized controlled trials that are adequately 
powered, including:
• Evidence from a well-conducted trial at one or more institutions
• Evidence from a meta-analysis that incorporated quality ratings in the analysis

B Supportive evidence from well-conducted cohort studies
• Evidence from a well-conducted prospective cohort study or registry
• Evidence from a meta-analysis of cohort studies
Supportive evidence from well-conducted case-control study

C Supportive evidence from poorly or incontrolled studies
•  Evidence from randomized clinical trials with one or more major or three or more minor 
methodological flaws that could invalidate the results

•  Evidence from observational studies with high potential for bias (such as case series with 
comparison with historical controls)

• Evidence from case series or case reports
Conflicting evidence with the weight of evidence supporting the recommendation

E Expert consensus or clinical experience
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1.  Rules for diagnosing carbohydrate 
metabolism disorders

Key recommendations
•  Blood sugar tests for early detection of prediabetes/type 2 diabetes should be performed for people over 45, as well as for 
younger overweight or obese people if there is at least one additional risk factor of diabetes. [B]

•  Women not previously diagnosed with diabetes should undergo an oral glucose tolerance test between 24th and 28th 
week of pregnancy to diagnose gestational diabetes. [A]

•  Diagnosing diabetes in children during the first 9 weeks after birth requires genetic tests for neonatal diabetes. [a]
•  Patients with cystic fibrosis aged 10 and above should undergo an oral glucose tolerance test each year to diagnose 
diabetes. [a]

Diabetes is a group of metabolic diseases 
characterised by hyperglycaemia resulting from 
a defect in insulin secretion and/or activity. 
Chronic hyperglycaemia is associated with dam-
age, dysfunction and failure of various organs, 
especially the eyes, kidneys, nerves, heart and 
blood vessels.

I.  Symptoms indicative of potential 
diabetes with significant hyperglycaemia:

•	 increased diuresis (polyuria);
•	 increased thirst;
•	 loss of weight not explained by intentional di-

eting;
•	 other, less typical symptoms: weakness and in-

creased sleepiness, purulent skin lesions and 
inflammation of genitourinary organs.

II.  Rules for diagnosing carbohydrate 
metabolism disorders:

•	 if symptoms of diabetes occur, a  random 
blood sugar test should be performed, with 
result ≥ 200 mg/dl (≥ 11.1 mmol/l) constituting 
grounds for diagnosing diabetes;

•	 if there are no symptoms or if there are symp-
toms, but the result of the random blood sugar 
test is < 200 mg/dl (< 11.1 mmol/l), diabetes can 
be diagnosed on the following basis:

•	 2 fasting blood sugar tests (each test should 
be performed on a different day) performed 
in the morning, with two results ≥ 126 mg/dl  
(≥ 7.0 mmol/l) constituting grounds for diag-
nosing diabetes;

•	 one HbA1c test, with level ≥ 6,5% (≥ 48 mmol/mol) 
constituting grounds for diagnosing diabetes; 

Table 1.1. Rules for diagnosing carbohydrate metabolism disorders

Glucose concentration in venous blood plasma measured in a laboratory HbA1c level measured  
in a laboratory using  

an NGSP-certified method
Random blood sugar – measured 
in a blood sample collected 
at any time during the day, 
regardless of when the last meal 
was eaten

Fasting blood sugar – 
measured in a blood 

sample collected 8–14 
hours from the last meal

Blood sugar level  
at minute 120 of an OGTT 

as per WHO

≥ 200 mg/dl (11.1 mmol/l) → 
diabetes* (if there are symptoms 
of hyperglycaemia, such as 
increased thirst, polyuria, 
weakness) 

70–99 mg/dl (3.9–5.5 
mmol/l) → normal fasting 

glucose (NFG)

< 140 mg/dl (7.8 mmol/l) → 
normal glucose tolerance

100–125 mg/dl (5.6–6.9 
mmol/l) → IFG

140–199 mg/dl (7.8–11.1 
mmol/l) → IGT

≥ 126 mg/dl  
(7.0 mmol/l) → diabetes*

≥ 200 mg/dl  
(11.1 mmol/l) → diabetes*

≥ 6.5%  
(48 mmol/mol) → diabetes*

IFG — impaired fasting glucose, IGT — impaired glucose tolerance, NGSP – National Glycohemoglobin Standardization Program, OGTT – Oral 
Glucose Tolerance Test, WHO – World Health Organization 
*Diagnosing diabetes requires that abnormalities be identified as described in the text.
Diagnosing diabetes requires that one of the abnormalities be identified, except for fasting blood sugar test, which requires that abnormalities 
be confirmed 2 times; when measuring blood sugar level, it is necessary to consider the potential influence of factors unrelated to the test 
(time of last meal, physical exertion, time of day).
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•	 if the result of one or two fasting blood sug-
ar tests is between 100 and 125 mg/dl (5.6 to  
6.9 mmol/l) or the result of a fasting blood sug-
ar test is below 100 mg/dl (5.6 mmol/dl) or the 
result of a HbA1c test is < 6.5% (< 48 mmol/mol) 
for a person with justifiably suspected glucose 
intolerance or diabetes, an Oral Glucose Tol-
erance Test (OGTT) should be performed, with 
blood sugar level ≥ 200 mg/dl (≥ 11.1 mmol/l) at 
minute 120 of the OGTT constituting grounds 
for diagnosing diabetes. 
In general, it can be said that the fasting blood 

sugar test, blood sugar level determined at min-
ute 120 of the OGTT and the HbA1c test are equally 
suitable for diagnostic purposes, although they de-
tect diabetes in different people. Compared to the 
fasting blood sugar test and the HbA1c test, blood 
sugar level determined at minute 120 of the OGTT 
detects a higher number of people with diabetes 
and prediabetes (Table 1.1).

III.  Rules for performance of diagnostic 
tests:

•	 Oral Glucose Tolerance Test should be per-
formed without prior limitation of carbohydrate 
consumption, in the morning, for a well-rested 
person after overnight fasting; the person under-
going the test should spend the two-hour pe-
riod between drinking the solution containing  
75 g of glucose and having their blood drawn at 
the site where the test is being performed, rest-
ing; all glucose level tests should be performed 
on venous blood plasma, in a laboratory:

•	 if OGTT is to be performed for a person with 
glucose intolerance (i.e. with prediabetes) who 
takes metformin for this reason, metform-
in should be discontinued at least one week 
before the day on which OGTT is to be per-
formed;
 » blood sugar tests used for diagnostic pur-

poses should be performed in a laborato-
ry; using a glucose meter to determine the 
blood sugar level is unacceptable; 

 » a HbA1c test should be performed in a lab-
oratory using methods certified in the 
NGSP (National Glycohemoglobin Stand-
ardization Program); a HbA1c test should 
not be performed using a POCT (point-of-
care testing) analyzer, even if the analyzer 
in question is NGSP-certified;

 » in diagnosis of diabetes, HbA1c tests should 
not be performed for people with con-
ditions/diseases which disrupt the rela-
tionship between the HbA1c level and the 

average blood sugar level, such as: anae-
mia, pregnancy and postpartum period, 
haemodialysis treatment, erythropoietin 
therapy, HIV infection and antiretroviral 
therapy; for such people, diagnosis criteria 
based on plasma glucose concentration 
should be used.

IV.  Nomenclature of hyperglycaemic states 
according to World Health Organisation:

•	 normal fasting glucose: 70–99 mg/dl (3.9–5.5 
mmol/l);

•	 impaired fasting glucose (IFG): 100–125 mg/dl 
(5.6–6.9 mmol/l);

•	 impaired glucose tolerance: blood sugar level 
at minute 120 of an OGTT between 140 and  
199 mg/dl (7.8–11 mmol/l);

•	 prediabetes – IFG and/or IGT;
•	 diabetes – one of the following criteria:

 » symptoms of hyperglycaemia and random 
blood sugar ≥ 200 mg/dl (≥ 11.1 mmol/l);

 » fasting blood sugar ≥ 126 mg/dl (≥ 7 .0 
mmol/l) two times;

 » blood sugar level at minute 120 of an OGTT 
≥ 200 mg/dl (≥ 11.1 mmol/l);

 » HbA1c level ≥ 6.5% (≥ 48 mmol/mol).

V. Screening for diabetes
For risk groups, it is necessary to conduct 

screening for diabetes, as most patients do not ex-
hibit symptoms of hyperglycaemia. Every person 
over 45 should undergo testing for diabetes once 
every 3 years. In addition, people from the follow-
ing risk groups should undergo testing every year, 
regardless of age:
•	 overweight or obese people [BMI ≥ 25 kg/m2 

and/or waist circumference ≥ 80 cm (women); 
≥ 94 cm (men)]; 

•	 people with a family history of diabetes (par-
ents or siblings);

•	 people who are not physically active;
•	 people from community or ethnic groups  

at increased risk of diabetes;
•	 people diagnosed with prediabetes during 

a previous test;
•	 women who underwent gestational diabetes;
•	 women who gave birth to a child with a body 

mass > 4 kg;
•	 people with arterial hypertension (≥ 140/90 

mm Hg);
•	 people with dyslipidemia (HDL, cholesterol 

concentration);
•	 < 40 mg/dl (< 1.0 mmol/l) and/or triglyceride 

concentration > 150 mg/dl (> 1.7 mmol/l)];
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•	 women with polycystic ovary syndrome;
•	 people with a cardiovascular disease.

VI. Aetiological classification of diabetes:
•	 type 1 diabetes – autoimmune destruction of 

beta cells of the pancreas, typically leading to 
absolute insulin deficiency

•	 type 2 diabetes – progressive loss of insulin se-
cretion capabilities of beta cells of the pancre-
as, with accompanying insulin resistance

•	 other specific types of diabetes:
 » genetic defects of beta cell function;
 » genetic defects of insulin action;
 » diseases of the exocrine part of the pan-

creas;
 » endocrinopathies;
 » drugs and chemicals;
 » infections;
 » rare forms of diabetes caused by an im-

mune process;
 » other genetically determined syndromes 

related to diabetes.
•	 hyperglycaemia diagnosed for the first time 

during pregnancy:
 » diabetes during pregnancy;
 » gestational diabetes.

The current classification of diabetes does not 
distinguish LADA, which is considered to be one of 
the clinical forms of type 1 diabetes. 

As differential diagnosis of type 1 diabetes, espe-
cially when diagnosed in adults, can be problematic, 
a standardised algorithm for differential diagnosis of 
type 1 diabetes was proposed in the most recently 
published ADA/EASD Consensus Guidelines. 

The presence of autoantibodies and/or low 
levels of C-peptide are still necessary for a confi-
dent diagnosis of type 1 diabetes in an adult. Anti-
bodies to glutamic acid decarboxylase (anti-GAD) 
should be determined first. If negative, antibodies 
to tyrosine phosphatase 2 (IA2) and/or zinc trans-
porter 8 (ZnT8) should be measured next, if these 
tests are available. 

Monogenic diabetes
Monogenic diabetes constitutes 1–2% of all 

cases of diabetes. It is caused by a mutation in 
a single gene. Most of its forms are related to an 
insulin secretion defect:
•	 the most common forms include MODY (Ma-

turity-Onset Diabetes of the Young);
•	 mitochondrial diabetes;
•	 permanent neonatal diabetes. 

Taking the monogenic forms into account in 
differential diagnosis of diabetes may lead to opti-

misation of treatment and establishment of a cor-
rect prognosis for the patient and members of the 
patient’s family. Definitive diagnosis of monogenic 
diabetes is based on genetic testing. Qualification 
for genetic testing for monogenic diabetes as well 
as all therapeutic decisions stemming from such 
diagnosis should be made in centres with consid-
erable experience in this area.

Permanent neonatal diabetes is defined as 
onset within the first 9 months of life. All patients 
with permanent neonatal diabetes should un-
dergo genetic testing. This testing should include 
a search for mutations in the KCNJ11 gene, which 
encodes the Kir6.2 protein. Mutations in this gene 
are the most common cause of permanent neona-
tal diabetes. Most patients with KCNJ11 gene muta-
tions can, regardless of age, undergo therapy using 
sulphonylurea derivatives, which is an effective and 
safe procedure and constitutes an alternative to 
insulin treatment. As a next step, mutations should 
be looked for in insulin genes, in the ABCC8 gene, 
which encodes the SUR1 protein, and in the glu-
cokinase gene. Identifying mutations in the ABCC8 
gene makes it possible to attempt a therapy using 
sulphonylurea derivatives. Those with mutations in 
insulin genes and double mutation in the glucoki-
nase gene have to be treated using insulin. Deci-
sions concerning the search for mutations in other 
genes should be made on an individual basis by 
diabetologists with considerable experience in the 
scope of genetics of diabetes.

In families with autosomal dominant early-on-
set diabetes caused by impaired insulin secretion 
which in most cases is not accompanied by obe-
sity, differential diagnosis should consider MODY 
and a search for mutations in genes responsible 
for this form of diabetes. The most common form 
of MODY is related to mutations in the HNF1A and 
glucokinase genes.

A typical clinical picture of patients with 
MODY caused by mutation in the HNF1A gene in-
cludes:
•	 early onset of diabetes (typically before the 

age of 25);
•	 no insulin dependency and no tendency to-

wards ketoacidosis, low insulin requirements, 
quantifiable C-peptide despite the fact that 
the disease has continued for several years or 
even longer;

•	 family history of diabetes for at least 2 gen-
erations. Early onset of diabetes in at least  
2 family members. Oral Glucose Tolerance 
Test performed at an early stage of diabetes 
development typically reveals significantly 
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increased blood sugar levels, frequently with 
normal fasting blood sugar levels;

•	 no autoantibodies typical for type 1 diabetes;
•	 glycosuria higher than would be expected 

based on blood sugar levels.
Chronic complications of diabetes develop in 

a significant percentage of patients with HNF1A 
MODY, which is why compensation of the disease 
should be strived for since the onset. Sulphony-
lurea derivatives are the treatment of choice (ex-
cept for pregnancy or the presence of typical con-
traindications). If their effectiveness is exhausted, 
either a combination therapy using insulin, met-
formin or DPP-4 inbitors or an insulin monothera-
py should be considered.

Testing for mutations in the glucokinase gene 
is indicated in the following cases:
•	 constantly increased fasting blood sugar levels, 

between 99 and 144 mg/dl (5.5–8.0 mmol/l);
•	 increase in blood sugar level during OGTT of 

less than 83 mg/dl (4.6 mmol/l);
•	 one parent diagnosed with diabetes, although 

no positive family history does not preclude 
this form of the disease.
Treatment of choice in case of glucokinase de-

fect caused by a single mutation is healthy diet 
with exclusion of monosaccharides; pharmaco-
therapy tends to be ineffective. The HbA1c level 
characteristic for a glucokinase defect does not 
exceed 7.5% (59 mmol/mol).

Decisions with respect to testing for mutations 
in other MODY genes should be made on an in-
dividual basis in centres with experience in such 
testing.

Mitochondrial diabetes is most commonly 
caused by the A3243G mutation of the leucine 
tRNA gene. Testing for this mutations should be 
done in case of maternal inheritance of early onset 
diabetes in a family where certain members are 
deaf. Therapeutic management of mitochondrial 
diabetes can include diet and administration of 
sulphonylurea derivatives or insulin, depending on 
the severity of insulin secretion defect. Metformin 
therapy should be avoided in mitochondrial dia-
betes.

Diabetes in people with cystic fibrosis
Diabetes occurs in approx. 20% of teenagers 

and 40–50% of adults with cystic fibrosis and is 
thus one of the most common comorbidities. Cyst-
ic fibrosis-related diabetes is classified under oth-
er specific types of diabetes related to diseases 
of the exocrine part of the pancreas, it develops 

slowly and typically in an asymptotic manner for 
many years. Diabetic ketoacidosis occurs rarely, 
most likely due to preservation of secretion of 
endogenous insulin or a simultaneous glucagon 
secretion impairment. Initially, hyperglycaemia is 
typically observed in situations which aggravate 
insulin resistance, such as: acute and chronic in-
fections, glucocorticosteroid therapy or significant 
carbohydrate intake (orally, intravenously, through 
a feeding tube or via percutaneous gastrostomy). 
Insulin therapy is the treatment of choice.

People with cystic fibrosis aged > 10 should 
undergo routine, annual testing for diabetes when 
they are in good health.
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2. Prevention and delay of diabetes
Key recommendations
•  Patients with pre-diabetes should be given recommendations on a healthy lifestyle (physical activity at least  
150 min/week; in case of overweight and obese patients, weight reduction of at least 7% and weight maintenance)  
and information on the effectiveness of such measures in preventing the development of diabetes. [a]

•  Apart from the modification of lifestyle, pharmacological prevention of diabetes in the form of metformin should be 
considered in pre-diabetic patients, especially patients with concomitant IFG and IGT and/or a body mass index (BMI)  
≥ 35 kg/m2 and/or patients under 60 years of age, as well as in women with a history of gestational diabetes mellitus. [a]

•  Screening should be performed using fasting glucose, oral glucose. [c]

Type 1 diabetes
Currently, there is no effective method of pre-

venting type 1 diabetes either in the general pop-
ulation or at-risk people.

Type 2 diabetes
1. Screening should be performed using fasting 

glucose or oral glucose tolerance test. 
2. Risk factors of type 2 diabetes (see chapter 1).
3. Review of recommendations for preventing or 

delaying the development of diabetes:
•	 people from high-risk groups should be ade-

quately educated on the role of a healthy life-
style in the prevention of type 2 diabetes; 

•	 people with pre-diabetes should be given rec-
ommendations on a healthy lifestyle (weight re-
duction of at least 7% in overweight and obese 
people and weight maintenance through phys-
ical activity adjusted to the patient’s abilities (at 
least 150 min/week) and an appropriate diet 
with information on the effectiveness of such 
measures in reducing the risk of diabetes; 

•	 apart from the modification of lifestyle, phar-
macological prevention of type 2 diabetes in 
the form of metformin should be considered 
in pre-diabetic people, especially people with 
concomitant IFG and IGT and/or a body mass 
index (BMI) ≥ 35 kg/m2 and/or people under 
60 years of age, as well as in women with a his-
tory of gestational diabetes mellitus (GDM); 

•	 pharmacotherapy or bariatric treatment should 
be considered when non-pharmacological 
management of obesity does not lead to suffi-
cient weight reduction; 

•	 all people, irrespective of age, benefit from in-
creasing physical activity; however, it should be 
noted that such intervention is most effective 
in those over 60 years of age;

•	 it is crucial for the effectiveness of the preven-
tion of glucose metabolism disorders that life-
style advice is repeated during each visit;

•	 it is recommended that people with pre-dia-
betes should be regularly screened for other 

cardiovascular risk factors (e.g. obesity, smok-
ing, hypertension, lipid disorders) and if pres-
ent, appropriate treatment should be pro-
vided. The treatment goals for concomitant 
diseases for people with pre-diabetes are the 
same as for the general population;

•	 prescribing diabetogenic drugs should be 
avoided.
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3. Monitoring of glucose
Key recommendations
•  Most people on insulin therapy using the method of multiple daily injections should self-monitor blood glucose (SMBG) 
both before and after meals, at bedtime, before planned physical activity, when low blood glucose is suspected, and before 
activities where hypoglycaemia is particularly dangerous (e.g. driving). [B]

•  As part of a broad educational programme, the SMBG can help people on insulin therapy with less frequent injections [B] and people 
with diabetes who do not undergo insulin therapy make independent therapeutic decisions. [e]

•  When recommending the SBMG, it is important to remember about continuous education of people with diabetes, as 
well as periodic assessment of the correctness of the self-monitoring technique, results and influence on therapeutic 
decisions. [e]

•  Continuous glucose monitoring (CGM) in combination with intensive insulin therapy is a helpful tool to reduce HbA1c 

levels in adults (≥ 25 years of age) with type 1 diabetes. [a]
•  Although the evidence for lowering HbA1c levels in children and young adults is weaker, CGM can also be helpful in these 
groups of patients. Therapeutic success depends on the regularity of measurements. [B]

•  CGM can be a helpful tool for people with hypoglycaemia who are unaware of it and those with multiple episodes of 
hypoglycaemia. [c]

Ongoing monitoring and retrospective assess-
ment of blood glucose are an integral part of the 
proper treatment of diabetes. Proper self-monitoring 
of blood glucose requires the systematic education 
of people with diabetes in this area, with particular 
emphasis on checking the skills in using a glucose 
meter and interpreting self-monitoring results, i.e. 
using them for the daily modification of diet, exer-
cise and medication doses. Another crucial element 
of monitoring the treatment of diabetes is a regular 
measurement of the HbA1c level.

I. Self-monitoring of blood glucose
Self-monitoring of blood glucose is an integral 

part of the treatment of diabetes.
People with diabetes treated with multiple insulin 

injections or continuous subcutaneous insulin infusion 
should measure a daily blood glucose profile, includ-
ing fasting blood glucose in the morning, before and 
60–120 minutes after each main meal, and at bedtime. 
The frequency and times of performing additional 
tests should be determined on a case-by-case basis.

The use of blood glucose monitoring systems, 
such as real-time continuous glucose monitoring 

(rtCGM) and intermittently scanned continuous 
glucose monitoring (flash glucose monitoring – is-
CGM/FGM), as a complement to self-monitoring 
of blood glucose is particularly recommended in 
people with unstable type 1 diabetes with con-
comitant frequent episodes of hypoglycaemia who 
are unaware of it, due to the fact that it improves 
the safety and effectiveness of treatment. 

It is also recommended to self-monitoring 
blood glucose in order to achieve therapeutic 
goals in people treated with single insulin injec-
tions, oral antidiabetics and/or GLP-1 receptor 
agonists (Table 3.1). Irrespective of treatment, all 
people with diabetes should monitor their blood 
glucose levels more frequently if they feel unwell 
or their condition suddenly deteriorates.

For the purposes of proper self-monitoring of 
blood glucose, people with diabetes should be in-
structed how to use a glucose meter and interpret 
results and what to do next. For self-monitoring of 
blood glucose, it is recommended to use glucose 
meters that determine glucose levels in plasma as 
test results, with a measurement error, declared 
and confirmed in publications and manufacturer’s 

Table 3.1. Recommended frequency of self-monitoring of blood glucose

Method of diabetes treatment Frequency of blood glucose tests in case of self-monitoring
Multiple (i.e. at least 3 per day) insulin injections, functional 
intensive insulin therapy, regardless of the type of diabetes

Multiple (i.e. at least 4 × day, advise 8 × day) tests per day 
according to the treatment regimen and patient’s needs

People taking oral antidiabetic drugs and/or GLP agonist 4-point blood glucose profile (fasting glucose and after main 
meals) – once a week, 1 test performed at different times of 
day – daily

People with type 2 diabetes treated with fixed doses of insulin Blood glucose tests performed daily, 4-point blood glucose 
profile (fasting glucose and after main meals) once a week  
and daily blood glucose profile once a month
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materials of no more than 15% for glucose con-
centrations ≥ 100 mg/dl (5.6 mmol/l) and 15 mg/dl  
( 0 . 8  mmol/l )  for  g lucose concentra t ions  
< 100 mg/dl (5.6 mmol/l).  In patients performing 
≥ 4 measurements per day, it may be helpful to 
analyse the results using dedicated computer soft-
ware. Glucose meters and the technique of their 
use by the patients should be checked in case of 
suspected measurement errors and at least once 
a year at the facility where the person with dia-
betes is treated on an outpatient basis. This as-
sessment should involve measuring glucose level 
in the same material with a glucose meter using 
a comparative method [laboratory method or 
point of care testing (POCT) consistent with the 
laboratory method] — the difference in the results 
obtained should not exceed the above-defined 
margins of error. 

II. Glycated haemoglobin (HbA1c)
HbA1c level reflects average blood glucose 

levels in the period of approximately 3 months 
preceding the measurement, with about 50% of 
HbA1c present in blood being formed during the 
last month before the measurement.

HbA1c level measurements should be performed 
annually in people with stable disease who have met 
treatment targets. In those who have not met treat-
ment targets or in those whose treatment regimen 
has been modified, HbA1c level should be measured 
at least every 3 months.

HbA1c level measurements should be performed 
using analytic methods certified by the National 
Glycohemoglobin Standardization Program (NGSP) 
(http:// www.ngsp.org). Point-of-care testing for HbA1c 
is also possible provided that the method and analys-
er used are certified by the NGSP. It is suggested that 
diagnostic laboratories determine HbA1c levels in SI 
units [mmol/mol] in addition to traditional units.

When interpreting HbA1c measurement results, 
it is necessary to take into account interfering fac-
tors, such as changes in the erythrocyte survival 

time, hemoglobinopathies, and chemical haemo-
globin modifications which can make it difficult or 
impossible to use such measurements.
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4. Setting objectives for diabetes management
Key recommendations
•  In individuals with diabetes, the overall target for glycaemic control expressed by the HbA1c level is no more than 7.0% 
(53 mmol/mol). [a]

•  LDL fraction cholesterol less than 55 mg/dl (less than 1.4mmol/l) and a reduction of at least 50% from baseline in 
individuals with very high cardiovascular risk diabetes. [B]

•  LDL-C concentration less than 70 mg/dl (1.8 mmol/l) and a reduction of at least 50% from baseline in individuals with 
high cardiovascular risk diabetes. [a]

•  LDL-C levels less than 100 mg/dl (2.6 mmol/l) in individuals at moderate cardiovascular risk (young people under 35 yrs. 
with type 1 diabetes without chronic complications and other cardiovascular risk factors or with type 2 diabetes below 
50 yrs. with a diabetes duration of less than 10 years, without other risk factors). [a]

•  Recommended arterial blood pressure: less than 130/80 mm Hg. [a]

I. General remarks
1. The objectives of diabetes treatment are considered 

to be the achievement of target values in terms 
of: glycaemia, blood pressure, lipid profile, body 
weight.

2. In elderly patients and in the presence of co-
morbidities, if the prognosis for survival does 
not reach 10 years, the criteria for compensa-
tion should be relaxed to a degree that does 
not impair the patient’s quality of life.

3. Generally, in modern diabetology, the principle 
of far-reaching individualisation of objectives and 
intensification of therapy applies. In every person 
with diabetes, especially type 2 diabetes, when de-
fining goals and choosing a therapeutic strategy,  
it is necessary to take into account the attitude of 
the patient and the expected involvement in treat-
ment (also of those around them), the degree of 
risk of hypoglycaemia and its possible consequenc-
es (more serious in the elderly, with damage to the 
cardiovascular and/or nervous system), the duration 
of diabetes, life expectancy, the presence of serious 
vascular complications of diabetes and significant 
comorbidities, the level of education of the person 
with diabetes, and the relationship between the 
benefits and risks of achieving certain target values 
of therapy. In some situation (e.g. in the presence 
of advanced complications or in old age), the treat-
ment goals set should be achieved gradually, over 
several (2–6) months.

II.  Goals of metabolic control  
(after taking into account the above-
mentioned comments)
General objectives: HbA1c ≤ 7% (≤ 53 mmol/mol).
Individual objectives:

1. HbA1c ≤ 6.5% (≤ 48 mmol/mol):
•	 for type 1 diabetes, when goal striving is not asso-

ciated with increased risk of hypoglycaemia and 

impaired quality of life [fasting and pre-meal 
glycaemia, also in self-monitoring: 70–110 mg/dl  
(3.9–6.1 mmol/l), and 2 hours after the start of 
a meal in self-monitoring below 140 mg/dl  
(7.8 mmol/l)];

•	 for short-term type 2 diabetes (duration of less 
than 5 years);

•	 in children and adolescents, regardless of type of 
disease. 
When assessing the glycaemic profile, the conver-

sion factor in Table 4.1, relating HbA1c levels to the dai-
ly average and range of blood glucose concentrations, 
should be used in relation to target HbA1c values;
2. HbA1c ≤ 8.0% (≤ 64 mmol/mol) – in elderly pa-

tients with long-standing diabetes and significant 
macroangiopathy complications (history of myo-
cardial infarction and/or stroke) and/or multiple 
comorbidities;

3. HbA1c lower than 6.5% (48 mmol/mol) in wom-
en with pre-pregnancy diabetes planning preg-
nancy, lower than 6.0% (42 mmol/mol) in the 
second and third trimester of pregnancy if not 
associated with a higher incidence of hypogly-
caemia.
If person aged over 65 years is expected to live 

longer than 10 years, in pursuit of overall treat-
ment goals, progressive control of diabetes should 
be sought, with a HbA1c levels of equal to or less 
than 7%.

In patients using continuous glucose moni-
toring (CGM) or scanning systems (isCGM/FGM), 
time in range (TIR) should be one of the primary 
parameters for assessing diabetic control. Specific 
recommendations regarding TIR in relation to type 
of diabetes were included in Table 4.2.

III. Goals of balancing lipid metabolism:
•	 LDL fraction cholesterol: lower than 55 mg/dl  

(less than 1.4 mmol/l) and a reduction of at 
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least 50% from baseline in people with very 
high cardiovascular risk diabetes;

•	 LDL-C lower than 70 mg/dl (1.8 mmol/l) and 
a reduction of at least 50% from baseline in 
people with high cardiovascular risk diabetes;

•	 LDL-C lower than 100 mg/dl (2.6 mmol/l) in 
individuals at moderate cardiovascular risk 
(young people aged under 35 years with type 
1 diabetes without chronic complications and 
other cardiovascular risk factors or individuals 
with type 2 diabetes aged under 50 years, with 
diabetes duration of less than 10 years without 
other risk factors).

•	 “non-HDL” cholesterol lower than 85 mg/dl 
(2.2 mmol/l) in individuals with very high car-
diovascular risk diabetes;

•	 “non-HDL” cholesterol lower than 100 mg/dl 
(2.6 mmol/l) in people with high-risk diabetes;

•	 HDL cholesterol: higher than 40 mg/dl (high-
er than 1.0 mmol/l) [10 mg/dl (0.275 mmol/l) 
higher for women];

•	 triglyceride levels: lower than 150 mg/dl (less 
than 1.7 mmol/l).

IV. Goals of balancing blood pressure:
•	 systolic blood pressure < 130 mm Hg;
•	 diastolic pressure < 80 mm Hg.

In individuals aged under 65 years, it is recom-
mended to maintain systolic blood pressure be-
tween 120–129 mm Hg.

In individuals aged 65 years or more, it is rec-
ommended to maintain systolic blood pressure in 
the range 130–140 mm Hg.

See Chapter 13. for specific criteria.

Table 4.1. Relationship between HbA1c levels and average plasma glucose levels

HbA1c Average plasma
[mg/dl]

Glucose level
[mmol/l]

Average fasting 
glycaemia

[mg/dl]

Average pre-meal 
glycaemia

[mg/dl]

Average glycaemia 
after a meal

[mg/dl]
6 126 7.0

< 6.5 122 118 144
6.5–6.99 142 139 164

7 154 8.6
7.0–7.49 152 152 176
7.5–7.99 167 155 189

8 183 10.2
8–8.5 178 179 206

9 212 11.8
10 240 13.4
11 269 14.9
12 298 16.5

Correlation between HbA1c and average glycaemic values 0.92 (according to Diabetes Care 2015; 38: 35)

Table 4.2 Target glycaemic parameters in individuals with type 1 and type 2 diabetes and in pregnant women using systematic 
continuous glucose monitoring or scanning systems

TIR TBR TAR
% of readings;
time per day

Target values % of readings;
time per day

Values below 
target 

% of readings;
time per day

Values above 
target

Type 1 diabetes/
type 2 diabetes 

> 70%;  
> 16 h 48 min

70–180 mg/dl  
(3.9–10.0 
mmol/l)

< 4%;
< 1 h
< 1%;

< 15 min

< 70 mg/dl
(< 3.9 mmol/l)

< 54 mg/dl
(< 3.0 mmol/l)

< 25%;
< 6 h
< 5%;

< 1 h 12 min

> 180 mg/dl
(> 10.0 mmol/l)

> 250 mg/dl
(> 13.9 mmol/l)

Elderly/
individual at 
high risk of 
hypoglycaemia 

> 50%;
> 12 h

 70–180 mg/dl
(3.9–10 
mmol/l)

< 1%;
< 15 min

< 70 mg/dl
(< 3.9 mmol/l)

< 10%;
< 2 h 24 min

> 250 mg/dl
(> 13.9 mmol/l)

Pregnant women 
with type 1 
diabetes

> 70%;
> 16 h 48 min

63–140 mg/dl
(3.5–7.8 
mmol/l)

< 4%
< 1h
< 1 %

< 15 min

< 63 mg/dl
(< 3.5 mmol/l)

< 54 mg/dl
(< 3.0 mmol/l)

< 25%
< 6 h

> 140 mg/dl
(> 7.8 mmol/l)

TAR – time above range, TBR – time below range, TIR – time in range
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5.  Organization of medical care for patients  
with diabetes mellitus

Key recommendations
Contemporary diabetes care requires appropriate competency of medical staff, nurse educators or healthcare educators, 
and dietitians. Medical care should be focused on the patient with diabetes, taking into account his or her individual 
situation, needs, and preferences. Due to the multidisciplinary nature of late complications of diabetes and comorbidities, 
it is also necessary for health professionals from related disciplines to cooperate. [B]

I. Outpatient care
In particular, modern diabetes management re-

quires competency in treatment, monitoring its effec-
tiveness, and educating patients with diabetes mellitus 
in order to provide them with the necessary knowledge 
and motivation to follow the recommendations. It also 
requires collaboration between primary care and spe-
cialty care physicians.

II. Primary care tasks
Health promotion, identification of risk fac-

tors, prevention of carbohydrate metabolism dis-
orders, education about pre-diabetes and type 2 
diabetes.
1. Diagnosis of carbohydrate metabolism disorders.
2. Referral to diabetes clinic for long-term treat-

ment for:
•	 type 1 diabetes;
•	 other specific types of diabetes;
•	 difficulty in determining the type of diabetes;

•	 any type of diabetes in children and adoles-
cents, as well as in pregnant women and in 
women planning their pregnancy.

3. Treatment of pre-diabetic conditions.
4. Treatment of type 2 diabetes, including simple 

insulin therapy.
5. Referral for diabetes consultation (less frequently 

for long-term treatment) for:
•	 when therapeutic goals are not achieved, referral is 

primarily for intensification of insulin treatment;
•	 the presence of comorbidities that make treatment 

more difficult;
•	 occurrence of diabetes-related complications;
•	 occurrence of pharmacotherapy-related complica-

tions;
•	 other specific situations.

III. Specialty care tasks
•	 verification of treatment effects and goal establish-

ment in patients with diabetes mellitus managed 
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by the primary care providers as part of the annual 
inspection;

•	 guiding patients with diabetes mellitus treated with 
injectables (insulin, GLP-1 receptor agonists);

•	 guiding patients with diabetes mellitus by continu-
ous subcutaneous insulin infusion (CSII);

•	 conducting differential diagnosis of types of dia-
betes, including monogenic diabetes and diabe-
tes associated with other diseases;

•	 diagnosis, prevention, and guidance of patients 
with diabetes mellitus regarding late complica-
tions;

•	 diabetes education;
•	 diagnosis and management of diabetes in 

pregnant women;
•	 diagnosis and treatment of comorbidities with 

diabetes;
•	 annual inspection according to the current recom-

mendations of the Diabetes Poland (Polskie To-
warzystwo Diabetologiczne) (Table 5.1).

IV. Specialist hospital care
1. Cases of newly diagnosed type 1 diabetes and 

type 2 diabetes with clinical symptoms of hyper-
glycemia; with inability to provide treatment on 
an outpatient basis.

2. Acute complications of diabetes (severe, recur-
rent hypoglycemia and hyperglycemia, diabetic 
ketoacidosis and diabetic comas).

3. Exacerbation of chronic complications.
4. Therapy regimen modification for patients who 

cannot achieve therapeutic effects on an outpa-
tient basis.

5. Implementation of intensive insulin therapy with 
a personal insulin pump and/or continuous glu-
cose monitoring system; when unable to provide 
treatment on an outpatient basis.

6. Implementation of insulin therapy in gesta-
tional or pregestational diabetes mellitus not 

previously treated with insulin; when unable to 
provide treatment on an outpatient basis.

7. Difficulty in achieving normoglycemia in preg-
nant women with pregestational diabetes mel-
litus; with inability to provide treatment on an 
outpatient basis.

V. Organizational requirements
Specialized diabetes units

1. Medical staff: two full-time diabetes special-
ists, or alternatively, in addition to 1 diabetes 
specialist, a specialist in internal medicine with 
a minimum of 1 year of experience working in 
a diabetes ward or clinic or a second year spe-
cialist registrar in diabetes.  

2. Nursing staff:
•	 a nurse with specialization in diabetes nursing 

or internal medicine nursing, or after comple-
tion of specialized course „Educator in Diabe-
tes” („Edukator w Cukrzycy”), or after qualifica-
tion course in diabetes nursing or with at least 
2 years of professional experience in diabetes 
ward/clinic;

•	 1 nurse per 10 diabetes beds, whose responsibilities 
are limited to educating and caring for patients with 
diabetes mellitus.

3. Dietitian — 1 FTE, with responsibilities limited 
to diabetes care.

4. Access to psychological consultation.
5. Access to specialty consultations.
6. Equipment:
•	 at least 2 units equipped with an ECG monitor, 

blood pressure monitor, infusion pump, pulse 
oximeter, and oxygen therapy access to treat pa-
tients in acute metabolic condition;

•	 education room;
•	 intravenous infusion pumps;
•	 equipment for the diagnosis and treatment  

of diabetic foot syndrome;

Table 5.1. Recommendations for monitoring adults with diabetes mellitus

Parameter Notes
Dietary and therapeutic education During each appointment
HbA1c Once a year, more often if the maintenance of normoglycemia is in doubt 

or if verification of treatment effectiveness after its modification is needed
Total cholesterol, HDL, LDL, triglycerides in serum Once a year, more often in presence of dyslipidemia
Albuminuria Once a year in patients not treated with ACE inhibitors or AT1 receptor 

antagonists (for type 1 diabetes after 5 years of disease duration)
Urinalysis with sediment examination Once a year
Serum creatinine and calculation of eGFR Once a year (for type 1 diabetes after 5 years of disease duration)
Creatinine, Na+, K+, Ca2+, PO4  in blood serum Every six months in patients with elevated serum creatinine levels
Fundus with dilated pupils In patients with type 1 diabetes, after 5 years; in patients with type 2 

diabetes, from the time of diagnosis (see Chapter 20 for details)



Current Topics in Diabetes 2022  |  Curr Top Diabetes, 2022; 2 (1): 1–130
20

2022 Guidelines on the management of patients with diabetes
A position of Diabetes Poland

•	 access to cardiology diagnostics (cardiac stress test, 
ECG, cardiac ultrasound, holter ECG monitoring, 
ambulatory blood pressure monitoring) and vascu-
lar diagnostics (arterial Doppler examination).
Diabetes specialist clinics

1. The team providing care to a patient with diabetes 
mellitus on an outpatient specialty care basis (Am-
bulatoryjna opieka specjalistyczna — AOS) includes:

•	 a specialist in diabetes or a specialist in inter-
nal medicine with at least 2 years of profes-
sional experience in a diabetes ward or clinic 
or  a second year specialist registrar in diabe-
tes;

•	 in the case of a specialist outpatient clinic for 
children and adolescents, a specialist in diabetes, 
or a specialist in paediatric diabetes and endocri-
nology, or a paediatrician with at least 2 years of 
professional experience in a paediatric diabetes 
clinic or ward, or a second year specialist registrar 
in diabetes or paediatric diabetes and endocri-
nology;

•	 a nurse with a specialization in diabetes nursing or 
with a completed “Diabetes Educator” (“Edukator 
w Cukrzycy) course, or a nurse with a specializa-
tion in internal medicine nursing, or with a com-
pleted qualification course in diabetes nursing, 
or with at least 2 years of experience in a diabe-
tes ward or in a specialized diabetes clinic;

•	 a full-time dietitian designated solely for dietetic 
education;

•	 access to psychological care in justified, individual 
clinical cases.
Children and adolescents, pregnant women — 

see topic chapters.
2. Specialty clinic equipment:
•	 doctor’s offices;
•	 treatment room with a separate area for taking sam-

ples and analysis;
•	 nursing-education room with dietary section;
•	 the possibility of reading and analyzing data from 

glucose meter, insulin pumps, and continuous 
glucose measurement devices using information 
systems;

•	 diabetic foot syndrome examination kit (tip 
therm, 128 Hz tuning fork, 10 g monofilament, 
neurological hammer);

•	 device for the assessment of vascular flows using 
the Doppler method.
In addition, access to specialist consultations for 

cyclical monitoring of complications should be pro-
vided.

VI.  Organization of health care for patients 
with diabetic foot syndrome
Diabetic foot referral centres

1. Personnel requirements:
•	 medical staff: the equivalent of at least 2 FTEs 

— a specialist in diabetes with at least one year 
of documented experience in the treatment of 
patients with diabetic foot syndrome;

•	 nursing staff: the equivalent of 2 FTEs — with 
documented, at least 1-year experience in 
treatment and care of patients with diabetic 
foot syndrome or treatment and care of pa-
tients with chronic wounds.

2. Having facilities for hospitalization within the same 
unit in a ward (clinic) executing the National Health 
Fund (NFZ) contract for diabetes or internal medi-
cine.

3. Access to multispecialty care that includes consul-
tation with a surgeon, vascular surgeon, or angiol-
ogist.

4. Possibility of intravenous antibiotic therapy ad-
ministration.

5. Access to basic diagnostic imaging, i.e. X-ray, ul-
trasound (including Doppler ultrasound), and CT 
and/or MRI.

6. Access to laboratory and microbiological tests 
performed in a medical diagnostic laboratory, 
entered into the register of the National Coun-
cil of Laboratory Diagnosticians (Krajowa Rada 
Diagnostów Laboratoryjnych – KRDL).
Primary care offices
The role of these offices should be to diagnose, 

treat and prevent ulcers, infections and Charcot neu-
ropathic osteoarthropathy in the course of diabetic 
foot syndrome. These offices collaborate with referral 
centres where more severe clinical cases are consult-
ed and possibly referred for treatment.

remote medical consultations as part medical 
care in diabetes

Every diabetes clinic should be able to con-
duct an effective remote medical consultation. 
For this purpose, the clinics must have adequate 
hardware facilities (computers with appropriate 
software) and staff with appropriate knowledge 
and skills. Patients with diabetes mellitus should 
be encouraged to use hardware technology and 
applications to facilitate remote medical consulta-
tions.  It is important to emphasize that the effec-
tiveness of remote medical consultations is greater 
when the person performing the remote medical 
consultation receives more source data regarding 
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the patient’s treatment (e.g. data from the memory 
of blood glucose meter, continuous glucose moni-
toring system, or personal insulin pump)

Remote medical consultations for patients 
with diabetes mellitus can be both part of ongoing 
diabetes care and used, for example, in an epide-
miological emergency.
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6. Behavioral therapy
Key recommendations 
•  All patients diagnosed with diabetes should be educated on general principles of proper nutrition in diabetes by 
qualified specialists (doctors, dieticians, diabetes nurses, diabetes educators) using various methods and techniques, 
including telemedicine . Specific dietary recommendations should be individualised according to the patient’s needs 
and capabilities. [a] 

•  Carbohydrates are the primary dietary macronutrients that determine the insulin demand around mealtimes . The most 
significant element of dietary education of people with type 1 diabetes should be training in recognising and estimating 
the carbohydrate content of a meal to optimise insulin dosing. Patients with type 2 diabetes should be informed about 
portion size control, as well as the proportion of carbohydrates in individual meals and the whole diet. [a] 

•  There is no universal diet for all people with diabetes. The optimal macronutrient ratio for diabetics should be 
determined individually, taking into account age, the level of physical activity, presence of diabetic complications, 
additional conditions and preferences of the patient. [e]

•  Due to its multidirectional benefits, physical activity is an integral part of the proper and comprehensive management of 
diabetes. To achieve an optimal effect, it is necessary to exercise regularly, preferably daily, or at least every 2–3 days. [a]

•  People with diabetes should limit the time spent sitting without breaks. [B]

Behavioural therapy is an essential part of 
treatment of all patients diagnosed with diabetes 
(both type 1 and type 2) at any age. Proper nutri-
tion and physical activity can significantly improve 
overall health, as well as prevent and treat chronic 
complications of diabetes  . All patients diagnosed 
with diabetes should be educated on general prin-
ciples of proper nutrition in diabetes by qualified 
specialists (doctors, dieticians, diabetes nurses, 
diabetes educators) using various methods and 
techniques, including interactive tools and tele-
medicine . Treatment of diabetics should include 
a therapeutic lifestyle consisting of a varied diet, 
regular physical activity, avoidance of stress, smok-
ing and alcohol consumption and optimal sleep 
time . Education on the therapeutic lifestyle tai-
lored to the needs and capabilities of patients with 
diabetes allows them to achieve their treatment 
goals and reduces the costs associated with the 
management of diabetic complications . 

It is necessary to emphasise that one of the 
priorities of behavioural treatment of diabetes, ir-
respective of its type, should consist in maintain-
ing the normal weight of the patient.

Dietary recommendations 
I. General recommendations 

The aim of dietary treatment of diabetics is to 
achieve and maintain: 
•	 normal (close to normal) plasma glucose levels 

to prevent complications of diabetes; 
•	 optimal serum lipid and lipoprotein concen-

trations; 
•	 optimal blood pressure values to reduce the 

risk of vascular disease; 
•	 the desired body weight. 

Dietary treatment includes recommendations on: 
•	 individually calculated diet calorie content; 
•	 the distribution of calories between meals 

throughout the day; 
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•	 sources of products providing energy, vitamins, 
minerals and phytochemicals ; 

•	 products whose consumption should be re-
stricted. 
When planning a diet, it is necessary to take 

into account individual dietary and cultural pref-
erences, age, gender, level of physical activity and 
economic status of the patient. An important el-
ement of dietary education should consist in the 
provision of information in a practical manner, 
which enables the direct application of acquired 
knowledge in everyday life.  Meals constitute 
a significant part of a comfortable life for people 
with diabetes. The recommendations provided to 
patients should include a wide range of possibili-
ties for individual choice and composition of the 
diet. Information concerning the need to limit or 
eliminate specific food products should be given 
to patients only in justified situations, based on 
scientific evidence. Dietary education should be 
provided at the time of diagnosis and the verifica-
tion of patient’s knowledge of dietary treatment of 
diabetes should be checked annually, with re-edu-
cation if necessary.

The dietary treatment strategy for patients di-
agnosed with diabetes should include: 
•	 assessment of the patient’s regular diet; 
•	 nutrition diagnosis; 
•	 setting the goal and assumptions of the dietary 

intervention; 
•	 dietary intervention (individual and/or group 

consultations ); 
•	 monitoring dietary habits and evaluating the 

effects of therapy; 
•	 adjustment of the diet if the treatment goal 

has not been achieved. 
Diabetic patients should be encouraged to fol-

low the principles of proper nutrition for healthy 
people, as well as : 
•	 control portion sizes of consumed food ; 
•	 control the amount of carbohydrates con-

sumed in the whole diet and in individual 
meals; 

•	 limit the consumption of food products con-
taining easily digestible carbohydrates, includ-
ing free sugars; 

•	 eat meals regularly, including breakfast; 
•	 consume food slowly.

There is no universal diet for all people with 
diabetes. Treatment of diabetes can be based on 
various dietary strategies, e.g. the Mediterranean 
diet, the DASH diet, the Flexitarian diet, or plant-
based diets. 

These models involve a significant proportion 
of non-starchy vegetables, a maximum reduction 
of added sugars and refined cereals, as well as an 
increase in the consumption of minimally pro-
cessed foods.

Patients with type 1 diabetes should avoid 
eating easily digestible carbohydrates and follow 
the general principles of a well-balanced diet  . In 
each case, the diet and insulin treatment regimen 
should be determined individually . Insulin thera-
py should be adapted to the dietary habits of the 
diabetic, the composition of meals consumed (the 
content of carbohydrates, protein and fat), as well 
as lifestyle and level of physical activity  . When 
developing dietary guidelines, priority should be 
given to the identification and estimation of the 
digestible carbohydrate content of meals, e.g. us-
ing the carbohydrate exchange system . The glycae-
mic index (GI) and glycaemic load (GL) values can 
also help in the selection of food products . There 
is a very large variation in individual glycaemic re-
sponse after eating the same meal or product (e.g. 
dairy). The order in which products from different 
food groups are consumed within a single meal 
can significantly affect the postprandial blood 
glucose level. It is beneficial to consume vegeta-
bles and products containing protein (meat, fish) 
before starchy products.

With regard to diabetics from the oldest age 
groups, dietary education should be individualised 
and provide for an adequate protein intake, but at 
the same time, remain simple and understandable 
for the patient . 

Although the primary macronutrients deter-
mining the insulin demand around mealtimes are 
carbohydrates, people with type 1 diabetes should 
also be educated on the glycaemic effect of pro-
teins and fats . Continuous glucose monitoring sys-
tems and flash systems effectively facilitate the as-
sessment of the influence of quantity, quality and 
relative proportions of dietary macronutrients on 
blood glucose levels.

Blood glucose level checks performed before 
or after meals can also be easier thanks to the 
dedicated apps, which should be selected based 
primarily on the guidelines and recommendations 
of leading diabetes associations.

In type 2 diabetes, the main goals of treatment 
are to maintain the optimal metabolic control of 
the disease, reduce excess body weight and main-
tain the patient’s desired body weight . Therefore, 
in addition to the above recommendations, the to-
tal dietary calorie content, adapted to age, current 



Current Topics in Diabetes 2022  |  Curr Top Diabetes, 2022; 2 (1): 1–130
23

2022 Guidelines on the management of patients with diabetes
A position of Diabetes Poland

body weight and level of physical activity, is essen-
tial . The energy deficit should be set individually in 
order to allow the patient to lose weight slowly but 
steadily  (approx. 0.5–1 kg/week). A weight reduc-
tion of at least 5% facilitates the control of blood 
glucose levels but optimally should amount to at 
least 7%. A daily calorie deficit of 500–750 kcal is 
considered safe.

Weight reduction can be achieved through 
diets reducing caloric intake and those including 
different proportions of macronutrients (proteins, 
fats, carbohydrates), but long-term diets with sig-
nificantly reduced carbohydrate intake and starva-
tion are not recommended . All patients diagnosed 
with diabetes and those who are overweight/
obese are advised to control their portion sizes. 

II. Detailed recommendations 
Composition of the diet 
1. Carbohydrates 
•	 there is insufficient scientific evidence that al-

lows establishing a single optimal amount of 
carbohydrate suitable for the diet of diabetics; 

•	 carbohydrates should provide around 45% of 
total energy; if carbohydrates come from low-
GI products high in fibre, their proportion in 
the total caloric value of the diet can be high-
er (up to 60%) . A high intake of calories from 
carbohydrates should be recommended for 
very active people . On the other hand, a diet in 
which carbohydrates provide a smaller amount 
of energy (25–45%) may be temporarily recom-
mended for less active people who cannot ex-
ercise, for example, due to coexisting diseases  ; 

•	 carbohydrates should be mainly derived from 
whole grain products, especially those with 
a low glycaemic index (< 55 ); 

•	 the primary restriction should be placed on 
simple carbohydrates (mono- and disaccha-
rides), which the person diagnosed with dia-
betes should consume in minimum quantities  . 
Added (in the production and preparation of 
food) and free sugars, whose sources are main-
ly sugar and sweets, but also honey, juices and 
fruit drinks, should also be limited ; 

•	 sweeteners may be used in the dosage recom-
mended by the manufacturer;

•	 the daily intake of fructose should not exceed 
50 g; it is not recommended to use fructose as 
a substitute for sugar ; 

•	 the minimum daily intake of fibre should be  
25 g or 15 g/1,000 kcal. It is important to in-
crease the fibre intake by consuming at least 

two portions of whole-grain products and 
three portions of vegetables rich in fibre . If 
the recommended amount of fibre cannot be 
provided, it is necessary to consider introduc-
ing fibre supplements, particularly in the form 
of water-soluble fractions, into the diet  . It is 
advisable to increase the intake of resistant 
starch (a fibre fraction) in the diet.

2. Fats: 
•	 in the dietary treatment of diabetes, the pro-

portion of fat in the diet should be the same 
as in the diet of individuals without diabetes 
and may vary from 25% to 40% of the energy 
value of the diet; 

•	 the quality of fat in the diet is more important 
than its general amount. With high fat intake, 
the proportion of individual types  of fatty ac-
ids is extremely important; 

•	 saturated fats should contribute to less than 
10% of energy value of the diet; 

•	 monounsaturated fats should make up to 20% 
of energy value of the diet;  

•	 polyunsaturated fats should constitute ap-
proximately 6–10% of energy values of the 
diet;  

•	 cholesterol in the diet should not exceed 300 
mg/day, and in patients with dyslipidaemia  
< 200 mg/day; 

•	 in order to lower the LDL cholesterol fraction, 
the proportion of saturated fats in the diet 
should be reduced and/or replaced by car-
bohydrates with a low glycaemic index and/or 
monounsaturated fats; 

•	 in case of individuals with hypercholestero-
laemia, introducing foods containing  the plant 
sterols/stanols in the diet at a rate 2–3 g per 
day may prove beneficial ; 

•	 the intake of trans-fatty acids, especially from 
processed foods, should be reduced as much 
as possible; 

•	 vegetable fats are recommended, with the ex-
ception of palm and coconut. 

3. Proteins: 
•	 the amount of protein in the diet should be 

determined on an individual  basis. There is no 
evidence of adverse effects of protein-rich di-
ets in the dietary  management of people with 
diabetes. Among most individuals with diabe-
tes, as in general population, the proportion of 
energy derived from protein in the diet should 
be 15–20% (approx. 1–1,5 g/kg bw./day). Among 
individuals with type 2 diabetes and exces-
sive weight, a reduced calorie diet containing 
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20–30% protein ensures increased satiety and 
facilitates weight reduction and maintenance. 
Patient with chronic kidney disease should 
maintain protein intake of approximately 0,8– 
1 g/kg bw./day; 

•	 there is no need to restrict animal  protein, al-
though some people may find it beneficial to 
replace animal protein with plant  protein (e.g. 
soy protein). 

4. Vitamins and micronutrients: 
•	 vitamin and micronutrients supplementation 

is not recommended for individuals without 
a known deficiency ; 

•	 exceptions are vitamin D3 (supplementation 
as recommended for the general population), 
folic acid (supplementation at 400 μg in preg-
nant  and lactating women) and vitamin B12 in 
individuals on long-term metformin treatment 
who have a confirmed deficiency;

•	 multivitamin supplementation might be nec-
essary in elderly, vegetarian or vegan patients 
and in those on very low calorie diets.

5. Alcohol: 
•	 alcohol consumption by individuals with dia-

betes is not recommended; 
•	 patients with diabetes should be informed 

that alcohol inhibits  the release of glucose 
from the liver, therefore its consumption (es-
pecially without a meal) can induce hypogly-
caemia;  

•	 consumptions of pure  ethyl alcohol (by vol-
ume) of not more than 20 g/day per women 
and 30 g/day for men is allowed.
Alcohol should not be consumed by people 

with dyslipidaemia (hypertriglyceridaemia), neu-
ropathy and a history of pancreatitis. 
6. Table salt: 
•	 the amount of salt from all sources (products 

and salting the meals) should not  exceed 5 g 
per day (2300 mg of sodium per day); 

•	 in justified cases, people with sodium-sensitive 
hypertension  are advised to restrict their salt 
intake more, following the principles of the 
DASH diet; however, data on reducing sodium 
intake below 1500 mg/day in people with dia-
betes are inconclusive;

•	 recommendations for individuals with diabe-
tes in special  situations (e.g. pregnant, in chil-
dren and adolescents , patients with advanced 
nephropathy etc.) were included in the rele-
vant chapters. Specific and practical advice 
regarding dietary treatment of diabetes were 
included  in Recommendations of Polish Soci-
ety of Dietetics (www. ptd.org.pl). 

Physical exercise
Physical exercise – due to its multidirectional 

benefits – is an integral  part of the correct, com-
prehensive management of diabetes. Physical ex-
ercise has a beneficial effect on insulin sensitivity, 
glycaemic control, lipid profile  and contributes to 
weight reduction; it also has a beneficial  effect on 
mood, even in depressed individuals. 
1. Principles of physical exercise: 
•	 initial recommendations regarding physical 

exercises  should be moderated, depended on 
patient’s ability to exercise; 

•	 in order to achieve optimal result, physical 
 should be regular, made every 2–3 days, ide-
ally every day;  

•	 when starting intensive physical activity, it is 
 recommended to do an introductory exercise 
lasting 5–10 minutes, followed by a calming ex-
ercise at the end; 

•	 physical exercise can increase the risk of se-
vere or delayed hypoglycaemia; 

•	 alcohol can increase the risk of hypoglycaemia  
after exercise; 

•	 attention should be paid to preventing dehydra-
tion  in high ambient temperature conditions; 

•	 it is important to remember the risk of foot 
damage during  exercise (especially with coex-
isting peripheral neuropathy and lower pain 
threshold), and the need for foot care and 
comfortable footwear. 

2. Intensity of physical exercises is set by a doc-
tor on the basis of the whole clinical picture
A suitable form of exercise for people with di-

abetes, with coexisting overweight/obesity, at any 
 age is Nordic walking. 

The most appropriate form of exercise in peo-
ple with type 2 diabetes aged over 65 years of age 
and/or overweight  is brisk (up to breathless) walk 
3–5 times a week (approx.  150 minutes per week). 

Individuals without significant contraindica-
tions, especially from lower  age groups, should be 
encouraged to higher physical  activity, including 
sport. Such individuals require an additional ed-
ucation on glycaemic  effect caused by different 
types of physical activity (e.g. aerobic, resistance, 
interval training). 

Continuous glucose monitoring systems and 
flash systems, used both in real time and to ret-
rospectively assess the effects of exercise and 
therapeutic interventions on blood glucose, are 
excellent tools to facilitate peri-exercise glycae-
mic control. 

Dedicated apps can also facilitate peri-exer-
cise glycaemic control and, as with apps used to 
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optimise peri-exercise glycaemic control, their 
selection should be based primarily on the indi-
cations and recommendations of leading diabetes 
associations.

A simple to implement, yet effective recom-
mendation is that adults, especially those with 
type 2 diabetes, limit the time spent sitting without 
breaks. Glycaemic gains can be made by avoiding 
sitting without breaks for longer than 30 minutes. 
3. Risk regarding physical activity in individuals 

with diabetes. 
Without some preventive measures, physical 

activity may result in hypo, or, less likely, hyper-
glycaemia and metabolic decompensation.  The 
principles of peri-exercise management to avoid 
extreme glycaemic values are presented in Chap-
ter 7.

Forced exertion may have an adverse effect on 
the patient’s general condition in the specific clini-
cal situations  listed below: 
•	 proliferative diabetic retinopathy – risk of 

haemorrhage into the vitreous, retinal  detach-
ment; 

•	 Diabetic nephropathy – increased albumin ex-
cretion and proteinuria; 

•	 autonomic neuropathy – presence of ortho-
static hypotonia; 

•	 risk of myocardial  ischaemia. 
4. Physical exercise during COVID-19 pandemic

It should be emphasised that individuals with 
diabetes should maintain the recommended level 
of physical activity despite the epidemiological sit-
uation.  In the case of epidemiologically imposed 
restrictions on mobility or the use of sports facil-
ities, efforts should be made to replace existing 
forms of physical activity with those that can be 
carried out despite existing restrictions, for exam-
ple at home. As this may involve a change in the 
nature of the exercise and thus its glycaemic ef-
fects, as well as the precautions to be taken, any 
such situation requires consultation with the treat-
ing doctor

Fight against smoking 
For any current or past smoker, it is important 

to establish: 
•	 age at starting smoking; 
•	 duration of smoking;
•	 number of smoked cigarettes; 
•	 possible attempts on quitting and their dura-

tion; 
•	 time at which the individual with diabetes has 

quit smoking tobacco. 

Consultancy: 
•	 raising awareness of the risks of smoking  and 

the use of e-cigarettes among people with dia-
betes who have not previously smoked; 

•	 encouraging quitting smoking and using e-cig-
arettes completely;

•	 supporting the individual with diabetes in their 
decision to stop smoking; 

•	 psychological and, if needed, pharmacological 
support; 

•	 discussion on smoking at each medical ap-
pointment; 

•	 a written note in the medical records if the 
person with diabetes refuses to stop smoking.

Sleeping
Proper sleep hygiene is an important part of 

healthy lifestyle. In patients with diabetes, sleep 
length/quality may be impaired due to the patho-
physiology of the disease, behavioural factors, 
factors related to the treatment used. On the 
other hand, poor sleep quality and inadequate 
sleep duration can lead to a worsening of met-
abolic control. Sleep duration/quality should be 
an important part of diabetes management, e.g. 
guidance on timing and quality of the last meal, 
self-monitoring of blood glucose (with appropriate 
setting of alarms in patients using CGM), avoidance 
of factors leading to hyper/hypoglycaemia, prefer-
ence for treatment that ensures stabilisation and 
optimisation of nighttime blood glucose. 
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7.  Principles of undertaking physical exertion 
and sports activity by diabetics 

Key recommendations

•  Patients with type 1 diabetes without established clinically significant chronic complications of diabetes can undertake 
any type of exercise, including maximum intensity exercise.[e]

•  Aerobic exercise performed until breathlessness occurs is safe and can be recommended to all people with diabetes 
without contraindications. [B]

•  Patients with type 2 diabetes are advised to include elements of resistance exercise alongside aerobic exercise. [B]

•  Severe hypoglycaemia is a contraindication to exercise – patients should avoid it for 24 hours. [e]

•  Late hypoglycaemia can occur up to 24 hours after exercise. [c]

•  Proliferative retinopathy is a contraindication to exercise until retinal image stabilisation is achieved. [e]

•  Hyperglycaemia > 250 mg/dl without established ketosis and/or ketonuria is not a contraindication to exercise, provided 
the patient feels well and the cause of the hyperglycaemia is known. [e]

•  The rules for exertion in competitive sports and during competitions are very different from amateur sports and require 
individual solutions for each patient. [e]

I.  Recommended duration and intensity  
of exercise

The diabetologist should determine whether 
a diabetic can undertake physical activity based 
on the following: an assessment of the degree 
of physical activity of the diabetic patient (type, 
time, intensity of exercise), possible contraindi-
cations, the expectations of the diabetic patient, 
the patient’s knowledge and skills in the preven-
tion of hypoglycaemia, previous training. For peo-
ple with type 2 diabetes aged > 65 years and/or 
overweight, as well as for patients after a cardio-
vascular incident and with cardiovascular disease, 
heart rate monitoring and assessment of exercise 
intensity using the Borg scale is recommended. 
Heart rate and exercise intensity ranges can be 
determined during an electrocardiographic ex-
ercise test. In this patient group, aerobic exer-
cise (up to the onset of breathlessness) is safe 
and should be recommended for at least 150 
min. a week. Obese people are advised to do 
200–300 min of exercise per week, leading to an 
energy deficit of 500–750 kcal per day. Younger 
diabetic patients without significant contraindi-
cations are recommended to undertake daily in-
tensive physical exercise, including actively doing 
sports.

II.  Contraindications to physical exercise
Contraindications to recreational sporting ac-

tivities are defined in Chapter 6 of the Recommen-
dations of the Diabetes Poland. Decisions by the 
diabetologist may require consultation with other 

specialists, including an ophthalmologist, cardiol-
ogist, nephrologist and neurologist.

Contraindications to participation in training 
and sports competitions are outlined in Appen-
dix No. 7 to the Recommendations of the Diabetes 
Poland.

III.  Self-monitoring of blood glucose  
during exercise 
Self-monitoring of blood glucose is recom-

mended in patients whose treatment model is 
associated with a risk of hypoglycaemia. Blood 
glucose level should be measured with a glucom-
eter up to 15 min before exercise and every 60 min  
throughout its course, or less frequently if CGM or 
isCGM/FGM is used. Optimal use of CGM requires 
individual programming of higher hypoglycaemia 
alert thresholds and consideration of glycaemic 
trends.  Informing other participants of exercise 
sessions about one’s diabetes is a vital aid to 
self-monitoring of blood glucose.

IV.  Hypoglycaemia and hyperglycaemia  
in relation to exercise 
Figure 7.1. shows glycaemic changes during ex-

ercise
Severe hypoglycaemia is a contraindication to 

exercise – patients should avoid it for 24 hours.
In the event of an alert indicating hypoglycae-

mia of ≤ 70mg/dl, simple carbohydrates should 
be consumed, preferably in the form of liquid, and 
exercise can be continued once symptoms of hy-
poglycaemia have subsided.
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In the event of severe hypoglycaemia in pa-
tients with type 1 diabetes, the effect of glucagon 
after intense exercise may be weaker, however,  
it should always be administered nonetheless.

Late hypoglycaemia can occur up to 24 hours 
after exercise and is more likely to occur in un-
trained individuals and those who exercise in an 
unsystematic manner. It is this patient group in 
particular that ought to use nocturnal hypoglycae-
mia prevention measures.

Anaerobic exercise can cause hyperglycaemia, 
the correction of which with rapid-acting insulin 
should be undertaken with care due to the risk of 
hypoglycaemia several hours after exercise. 

If there occurs hyperglycaemia of > 250 mg/
dl, and in addition, ketonuria and/or ketosis of  
≥1.5 mmol/l, exercise is contraindicated. 

If hyperglycaemia > 250 mg/dl is not accompa-
nied by ketonuria and/or ketosis and/or the cause 
of the hyperglycaemia is known, patients may un-
dertake light to moderate exercise.

V.  Principles of physical exercise for type 
2 diabetes patients not requiring insulin 
treatment

People with diabetes who do not use insulin or 
sulphonylurea derivatives have a very low risk of 
hypoglycaemia. Glycemia of < 100 mg/dl does not 
require additional carbohydrate intake. Self-mon-
itoring of blood glucose in relation to exercise 
should only be carried out periodically.

Figure 7.1. Types of exercise and their effect on glycaemic change

Systematic physical activity improves insulin 
sensitivity and thus increases the chances of delay-
ing the commencement of insulin therapy. A vital 
addition to aerobic training is also the inclusion 
of resistance exercises. It is recommended to put 
a load on large muscle groups 2–3 times a week, 
with 8–12 repetitions. 

VI.  Principles of physical exercise for 
people undergoing insulin treatment
Physical activity undertaken up to 2 hours af-

ter the administration of a rapid-acting insulin an-
alogue requires a reduction in insulin dose in cases 
where the physical activity lasts at least 30 min.

A reduction in the bolus can range from 25 to 75% 
and depends on the time and intensity of exercise. 

Physical exertion requires the consumption of 
an additional portion of carbohydrates in the fol-
lowing quantities:
•	 1.0–1.5 g/kg b.w./hour of vigorous exercise dur-

ing the maximum activity of an unreduced in-
sulin bolus, 

•	 0.2–0.5 g/kg b.w./hour of vigorous exercise 
during the maximum activity of a reduced 
insulin bolus or one administered more than  
2 hours after the start of exercise. 
It is recommended that insulin pumps never 

be disconnected during exercise for more than  
3 hours. The condition for disconnecting the in-
sulin pump is active insulin, the amount of which 
should be monitored using a bolus calculator.

Type of exercise Aerobic
Examples: walking,

nordic walking, slow cycling,
jogging

Mixed
(aerobic-anaerobic)

Examples: team games,
more rapid running, swimming,

interval cycling

Anaerobic 
Examples: sprint,
strength training

with maximum load

Intensity

Constant

In
te

ns
ity

Time

Variable

In
te

ns
ity

Time

In
te

ns
ity

Time

Max

Heart rate range < 55 (60)% HRmax 60–75 (80)% HRmax > 75 (80)% HRmax

Borg rating of 
perceived exertion 
scale

7–11 12–15 16–20

Expected change
in glucose level

Decrease Decrease and/or increase Increase

Risk of hypoglycemia High Increased Low
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A reduction in basal insulin is particularly nec-
essary for prolonged endurance exercise. The fac-
tors that must be taken into account include not 
only the type of exercise but also, in the case of 
treatment with injectors, the type of basal insulin 
preparation used, i.e. NPH/long-acting insulin an-
alogue/ultra-long-acting insulin analogue.

During insulin pump treatment, it is recom-
mended to reduce the basal insulin flow by 20–80%,  
depending on the intensity and duration of the 
exercise, preferably 2 hours before the start of the 
exercise. 

VII.  Principles of physical exercise for 
pregnant women with hyperglycaemia

It is recommended that all women with hyper-
glycaemia in pregnancy and postpartum, without 
medical contraindication, undertake physical ex-
ercise during this time. Moderate physical activity 
contributes to reducing the rates of gestational di-
abetes mellitus, gestational hypertension, preterm 
births and caesarean sections.

Aerobic exercise of moderate intensity should 
be performed for at least 150 minutes a week  
(3–4 times a week – exercise time 30–60 minutes) 
at an intensity of less than 60–80% of the maxi-
mum heart rate for the mother’s age, usually not 
exceeding 140 beats/minute. Static aerobic and 
muscle strengthening exercises may also be un-
dertaken. Adding stretching exercises can also be 
beneficial. 

Preferred exercise types include walking, riding 
stationary bikes, dancing, water aerobics, stretch-
ing exercises, and lifting small weights. Lifestyle 
changes and physical exercise are essential ele-
ments in the management of gestational diabetes 
mellitus (GDM) and may be sufficient therapeutic 
management for many women. 

In insulin-treated patients with pre-pregnancy 
diabetes mellitus (PGDM), exercise requires a re-
duction in basal insulin infusion and/or insulin 
boluses, taking into account the pre-pregnancy 
principles.

Undertaking additional physical exertion be-
yond daily activity requires the patient to consult 

a gynaecologist.
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8. Psychological management of diabetes
Key recommendations
•  The mental state of a person diagnosed with diabetes should be assessed at the beginning of diabetes treatment and 
during each doctor’s appointment afterwards. [B] 

•  Depression often occurs alongside diabetes and significantly increases the risk of developing complications. [a]
•  People diagnosed with diabetes should be assessed for anxiety symptoms, addiction, eating disorders and cognitive 
impairment. Such conditions can significantly impair adaptation to this disease. [B]

•  Psychological and social care should be combined with an approach focused on cooperation with the patient and 
accessible to all diabetics in order to optimise treatment outcomes and the quality of life. [a]

The mental state (mood) of a person with dia-
betes affects almost all aspects of their treatment. 
Poor adherence to medical recommendations is 
frequently associated with psychological issues 
that require diagnosis and appropriate psycho-
therapeutic intervention. For this reason, educa-
tion consisting in simply providing information on 
the prescribed treatment and the recommended 
course of action is not very effective. The mental 
state of a person diagnosed with diabetes should 
be assessed at the beginning of diabetes treat-
ment and during each doctor’s appointment af-
terwards. It is advisable to use properly prepared 
questionnaires and tests for this purpose.

I.  Psychological support for people 
diagnosed with diabetes should include: 

•	 an appropriate method of communicating 
with the patient; 

•	 regular checks (monitoring) of the patient’s 
mental state and their way of complying with 
medical recommendations, as well as psycho-
logical interventions.

II.  The individualised approach to patients 
with diabetes aims to:

•	 take into account the psychosocial situation of 
the diabetic person and establish the course 
of treatment that, in the patient’s opinion, is 
feasible in terms of their current life situation 
(which is important in terms of establishing an 
optimal and feasible treatment strategy):

•	 develop motivation for optimal behaviour;
•	 avoid scaring the diabetic about the conse-

quences of a failure to follow medical advice 
correctly, which, in most cases, is ineffective 
and harmful;

•	 use an optimal method of education based on 
the psychological diagnosis.

III.  In medical practice, the mental state 
assessment (psychological diagnosis) 
in a person diagnosed with diabetes 
includes:

1. Social and psychological (life) situation. 
2. Quality of life of a person with diabetes.
3. Attitudes, beliefs, worries and responsibilities 

associated with diabetes (unfounded fears and 
worries can impair the ability to cope with the 
disease). Ask the following questions:
To what extent are you worried about the 

future and the possibility of developing seri-
ous complications: (0) it is not a problem; (1) it 
is a slight problem; (2) it is a moderate problem;  
(3) it is a fairly serious problem; (4) it is a serious 
problem. Three points or more indicate a signifi-
cant risk of developing psychosocial problems.
4. The sense of having an influence over the 

course of the disease (the lack of an adequate 
sense of having an influence over the course 
of diabetes results in the use of coping meth-
ods characterised by the avoidance of thinking 
about the disease and/or suppression of emo-
tions triggered by its existence).

5. The assessment of the coping method (there 
is a decrease in the tendency to search for an 
optimal coping strategy and a solution-orient-
ed method caused by the disease).

6. The assessment of symptoms of depression 
(depression often occurs together with diabe-
tes and significantly increases the risk of devel-
oping diabetic complications).

A.  Use freely available online depression screening 
tools: the WHO-5 well-being index (www.who-5.
org) – a score < 13 is an indication for screening 
for depression and a score ≤ 7 indicates a high 
risk of depression) or the Patient Health Qu-
estionnaire 9 (PHQ-9, www.phqscreeners.com/
overview.aspx) – a score < 5 indicates a normal 
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state, 5–9 indicates mild depression, 10–14 indi-
cates moderate depression, 15–19 indicates mo-
derately severe depression and 20–27 indicates 
severe depression. In the Polish translation, 
a score > 12 indicates a high risk of a depressive 
episode (sensitivity 82%, specificity 89%).

or
B. Ask two questions:

Have you often felt depressed or hopeless in 
the past month?

Have you often lost interest in doing certain 
things or lost enjoyment in doing them in the past 
month? 

A positive answer to one of these questions 
indicates a 97% sensitivity and a 67% specificity in 
diagnosing depression. In such a case, the diabetic 
person should be referred for a psychiatric con-
sultation.
7. The assessment of symptoms of anxiety, ad-

diction, eating disorders, cognitive impairment 
(they can significantly hinder the adaptation to 
diabetes).

IV.  Psychological interventions in a person 
with diabetes include:

1. Developing a sense of having an influence over 
the course of the disease by:

•	 providing information concerning the disease 
and its treatment that is understandable to the 
diabetic patient,

•	 jointly formulating goals and treatment plans 
that are feasible in the patient’s opinion,

•	 gradually shifting to an optimal level of adher-
ence (small steps strategy),

•	 offering the possibility of assistance in the 
event of a failure to carry out predetermined 
plans (it aims to convince the patient that the 
doctor will help them identify the cause of the 
failure and will not have a negative attitude to-
wards them);

2. Developing and maintaining a solution-orient-
ed method of coping with the problems asso-
ciated with the disease.

V. Psychiatric consultation
The presence of clinical depression (depres-

sive episode, dysthymia) and other mental disor-
ders requires psychiatric consultation. In the case 
of adaptation disorders related to the inability to 
adjust to the disease, psychotherapeutic interven-

tions can be undertaken by the GP or specialist.  
In more difficult cases, it is necessary to reach for 
the help of a clinical psychologist.

VI. Teamwork 
An important condition of successful therapy 

is a coherent attitude of the entire treatment team. 
It is essential that team members communicate ef-
fectively. In diabetes clinics, psychologists are es-
sential members of the specialist treatment teams.
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9. Therapeutic education 
Prepared in collaboration with mgr Alicja Szewczyk, the national consultant in diabetes nursing

Key recommendations 
•  Education is the basis of effective care for patients with diabetes and successful prevention of this disease. [a] 
•  Every person diagnosed with diabetes and their carers should participate in diabetes education to acquire knowledge 
and skills related to diabetes self-care, as well as support the implementation and maintenance of regular self-
monitoring. [B] 

•  The main tasks of diabetes education include effective self-care, improvement of metabolic control and quality of 
life, and support for the diabetic person/their carers. The effectiveness of individual and group education as well as its 
programmes should be systematically tracked, evaluated and methodically improved. [B] 

•  Diabetes education should focus on the person diagnosed with diabetes and their individual needs. [B] 
•  A joint and uniform view of the diabetes multi-speciality team positively influences metabolic control and the 
psychological aspect of treatment. [B] 

•  All patients with diabetes and their carers should have access to institutionalised education. [B]

I. General recommendations
1. Education should be provided to people at 

higher risk of diabetes, with pre-diabetes and 
those being treated for diabetes, as well as 
their carers and family members. Education is 
a constant, integral and essential component 
of the therapeutic management of diabetes 
provided during each doctor’s appointment 
and nursing consultation. It should be deliv-
ered in a structured manner, including edu-
cation at the beginning of the treatment and 
followed by re-education based on a system-
atic assessment of the training needs of the 
diabetic person or, at their request, taking into 
account advances in diabetology as well as or-
ganisational and social improvements. 

2. The education programme for people diag-
nosed with diabetes should be developed 
with the participation of the patient and 
the treatment team (a doctor – team lead-
er, nurse, diabetes educator,  dietician, psy-
chologist), as well as be closely related to and 
coordinated with the prescribed diabetes 
treatment. A person with diabetes who ex-
ercises self-care is an active member of the 
treatment team.

3. Education of a diabetic person should aim to 
support them in self-management of their dis-
ease (self-management training) and lifestyle 
modification resulting from the recommended 
diet and physical activity. In type 2 diabetes, 
education focused on combating obesity is 
particularly important. The primary goal is to 
avoid severe complications of diabetes: hypo-
glycaemia and hyperglycaemia. 

4. The effectiveness of self-management pro-
grammes has been documented. They actively 
engage individuals participating in the learn-
ing process, adapting the content and form to 
their individual situation and personal experi-
ences, as well as motivate them to set person-
al behavioural treatment goals in consultation 
with their doctor.

5. Nursing, dietetic and psychological manage-
ment including the establishment of basic 
standards, guidelines, organisational and tech-
nical conditions for the provision of diabetes 
therapeutic education (e.g. to a nurse/midwife 
working as a diabetes educator) should be 
provided by the employer.

II. Detailed recommendations
1. Strategies for integrating therapeutic and 

self-care management of diabetes into 
a health-promoting daily lifestyle are recom-
mended. They focus on empowering people 
diagnosed with diabetes and consist in helping 
them discover and apply innate and acquired 
abilities to be responsible for their own lives.

2. It is recommended that individualised educa-
tion and group education programmes (groups 
of 6–10 persons) be conducted concurrently. 
Education should be provided by appropri-
ately trained professionals (doctors, diabetes 
educators, nurses, dieticians). It should also 
involve members of the treatment team rep-
resenting different health professions. There 
is a need for education programmes intended 
for people diagnosed with diabetes and re-ed-
ucation programmes for those who have been 
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suffering from this disease for a long time. It is 
necessary to offer education to families and 
carers, especially of children and elderly peo-
ple with diabetes, as well as their guardians.

3. Education should include modern methods 
of special pedagogy for youth and elderly 
people. The use of electronic communication, 
text messages, remote education, webinars as 
well as individual and group teleconferences 
using reliable websites and mobile applica-
tions is recommended. Mobile apps used to 
educate on diet, self-monitoring, the meaning 
of blood glucose levels, correction of insulin 
doses and adaptation to physical activity are 
of particular importance. The aim of the treat-
ment team is to help the patient choose the 
right mobile app. Advantages of online ther-
apeutic education on diabetes include high 
accessibility, practical and individual interac-
tivity, flexible schedule and the possibility to 
repeat/replay certain information by patients 
with diabetes. However, the online method 
also has disadvantages, such as the lack of 
personal contact with the educator and other 
people with diabetes included in the group. 
This approach may only be regarded as a sup-
plementary method. The knowledge of a di-
abetic patient should be checked in person. 
Topics, methods and nature of the recipients 
of educational information require particular 
clarity of teaching.

4. The education programme should be based 
on the establishment of individual treatment 
goals, taking into account the difficulties and 
problems specific to a given individual or 
group of patients. It should increase the moti-
vation of the diabetic patient to follow treat-
ment recommendations, as knowledge alone 
is not sufficient to optimally manage diabetes.

5. Diabetes education for children and adoles-
cents should be tailored to age, cognitive abil-
ities and the extent of participation required in 
diabetes self-management.

6. Therapeutic education should also be offered 
to elderly people. Objectives and training 
methods should be adapted to the intellectual 
and physical abilities of older individuals (inde-
pendent people, patients functionally depend-
ent on their carers, people at the end of life). 
Carers of diabetic patients should be educat-
ed as well. The blood glucose monitoring plan 
should be set at a minimum level. The funda-
mental goals of education of elderly patients 
and their families should include the reduction 

of the risk of severe complications of diabetes: 
hypoglycaemia, acute hyperglycaemia and the 
risk of nonketotic diabetic coma in daily ger-
iatric care.

III.  The framework education programme 
must cover

1. Support in terms of accepting the illness, 
strengthening of adequate motivation for 
treatment and self-determination skills (em-
powerment).

2. Establishment and assessment of individu-
al therapeutic goals, taking into account the 
course of the disease, prognosis, recommend-
ed treatment as well as the personal and social 
living situation of the diabetic patient.

3. Basic information about the disease and its 
treatment (causes, clinical characteristics, 
course and prognosis, effects of antihypergly-
caemic drugs, insulin activity profiles, adjust-
ment of insulin doses), acquisition of observa-
tion skills (self-monitoring) during treatment 
with oral antihyperglycaemic drugs.

4. Training in techniques for systematic self-mon-
itoring of blood glucose levels using a blood 
glucose meter and/or continuous glucose 
monitoring (CGM) systems, maintenance of 
a traditional or virtual/electronic self-mon-
itoring journal, determination of the level of 
ketones in blood and urine, measurement of 
blood pressure, etc., as well as the manage-
ment of emergencies. 

5. Lessons on methods of subcutaneous admin-
istration of insulin and other drugs: sites of 
administration, needle sizes, factors affecting 
drug absorption, prevention of post-injection 
complications).

6. For individuals whose treatment is based on 
the use of a personal insulin pump: advantag-
es, disadvantages, indications and contraindi-
cations to this therapy, types and selection of 
devices, principles of programming and modi-
fying the basal infusion rate, temporal change 
of the basal infusion rate, use of simple, pro-
longed and compound boluses, use of bolus 
and active insulin calculator functions, infusion 
set insertion schemes (principles of selection 
of sets and insertion sites), management of 
a failure of the personal insulin pump – prin-
ciples of re-adjustment to therapy with pen 
injectors and management in case of initial 
symptoms of ketoacidosis or disconnection 
of the insulin pump in certain situations (e.g. 
sport), technical operation of the insulin pump, 



Current Topics in Diabetes 2022  |  Curr Top Diabetes, 2022; 2 (1): 1–130
34

2022 Guidelines on the management of patients with diabetes
A position of Diabetes Poland

self-reading of the pump memory and its in-
terpretation, calculation of carbohydrates and 
the content of protein and fat in the diet with 
provision of an appropriate dosage of insulin 
during meals, maintenance of an electronic 
self-monitoring journal (a programme, cloud, 
smartphone application).

7. Information on the correct application of in-
dependent and pump-integrated continuous 
glucose monitoring (CGM) systems, use of their 
functions, setting of alarms for values indicat-
ing hypo- and hyperglycaemia, the dynamics 
of trend changes as well as the self-reading 
and interpretation of CGM results for ongoing 
therapy.

8. Information concerning the diagnosis and 
treatment of acute and chronic complications 
as well as their risk factors and methods of 
prevention of diabetes-related complications 
and diseases.

9. Principles of healthy eating and its role in 
treatment (practical information on the macro-
nutrient content of foods, their effect on the 
blood glucose level, as well as the energy value 
and content of meals, development of a nutri-
tional plan that takes into account individual 
habits, needs and treatment strategies, etc.).

10. Information on the effects of physical activity 
on blood glucose levels (hypo-, hyperglycae-
mia, etc.) and mobilisation of people diag-
nosed with diabetes to start/maintain regular 
physical activity.

11. Instruction on how to deal with certain situa-
tions (travel, pregnancy planning and contra-
ception, pregnancy, illness, risky behaviour).

12. Social rights of people diagnosed with diabe-
tes (work, driving licence, social assistance, in-
surance, benefits related to rehabilitation, stay 
in health resorts, drug coverage, allowances).

13. Principles of the use of health care services 
(frequency of doctor’s appointments, check-
ups, transition from paediatric diabetes care 
to adult diabetes care), optimal adherence to 
medical recommendations.

14. Discussion on the importance of psychological 
problems (independent of diabetes, as well as, 
for example, burnout associated with diabe-
tes, referred to as “diabetes distress”, related 
to diabetes treatment and the possibility of 
using specialist care (psychologist/therapist/
psychiatrist).

15. Discussion on the importance of preventive 
vaccination of a diabetic patient.

IV. Organisational recommendations
1. Initial education provided upon the diagnosis 

to a person with diabetes treated on the ba-
sis of a diet or a diet combined with oral an-
tihyperglycaemic drugs should last at least 5 
hours. Education of a patient receiving insulin 
should be at least 9-hour long, while that of 
a person treated with a personal insulin pump 
and glucose monitoring systems should last at 
least 15 hours and take place in an outpatient 
or inpatient setting, depending on the situa-
tion of the diabetic person and the capacity 
of the facility providing the care. Every person 
diagnosed with diabetes should undergo dia-
betes education immediately upon receiving 
the diagnosis and continue educating them-
selves in this regard afterwards. In subsequent 
years, the time spent on re-education must 
depend on the amount of knowledge the pa-
tient has acquired, the number of errors they 
have made, and the type of complications or 
associated diseases that may occur. Periodical 
(annual) checks of the patient’s knowledge, 
which can be done in person or online, using 
electronic means of communication, are also 
recommended. Further checks and re-educa-
tion should be carried out when new risk fac-
tors/complications arise.

2. For practical purposes, it may be advisable to 
organise a “school for diabetes education”.

3. Education provided by doctors, nurses, diabe-
tes educators and dieticians should be con-
ducted concurrently with pharmacological 
treatment and take into account the afore-
mentioned timeframes, which requires dedi-
cated funding under a separately defined and 
contracted service.

4. Each education programme should take into 
account the principle of professional com-
munication between the diabetologist and 
the patient. Its purpose is to gain trust, show 
empathy and motivate the patient to strictly 
adhere to medical recommendations.

5. A description of diabetes treatment, particu-
larly therapeutic education procedures, should 
be enforced and available at the site where ed-
ucation is provided.

V. Standards of the facility providing 
education
1. Provision of education premises and equip-

ment of the workstation with resources neces-
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sary to carry out education at a level that ena-
bles diabetes education goals to be achieved.

2. Maintenance of records of the education pro-
cess concerning the framework education pro-
gramme and individual education plan, the 
person coordinating education in the facility 
and responsibilities of individual employees 
involved, as well as individual patient educa-
tion sheets. Periodic, preferably annual, checks 
of the patient’s knowledge (feedback).

3. Improvement of skills by means of regular up-
dates of knowledge of individuals involved in 
education (participation in training, conferenc-
es).

4. Inclusion of assessment of the quality of ed-
ucation by patients and their carers, also in 
evaluation programmes (at least once a year).

5. Establishment of the manner in which educa-
tional decisions are consulted within the treat-
ment team and ensuring of a constant flow of 
information about treatment goals and educa-
tional progress.

6. The employer must facilitate and create the 
conditions the conditions for induction, rais-
ing professional qualifications and self-training 
for members of the diabetes treatment team, 
including those employed as diabetes educa-
tors. 
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10.  General rules for managing patients with 
type 1 diabetes

Key recommendations 
•  Intensive functional insulin therapy using multiple subcutaneous insulin doses or continuous subcutaneous insulin 
infusion (CSII) via a personal insulin pump is the recommended treatment model.  [a] 

•  A key element in treatment of type 1 diabetes is for the patient to acquire the ability to modify insulin doses depending 
on carbohydrate content in meals, initial blood sugar level and planned physical activity.  Understanding the effect of 
protein and lipids on blood sugar level is also important for optimisation of insulin dosing. [e] 

•  In people with type 1 diabetes, insulin analogues are preferred due to lower risk of hypoglycaemia and increased quality 
of life.  [a] 

•  For people who use continuous glucose monitoring (CGM) systems or scanning systems (isCGM/FGM), time in range 
should be a key parameter for assessment of compensation of diabetes; optimally, it should exceed 70%. [e]

•  All therapeutic decisions concerning treatment of type 1 diabetes should be consulted with the patient and made only 
with the patient’s approval. [E]

Treatment of type 1 diabetes
1. People with type 1 diabetes must be treated 

with insulin.  Insulin therapy should be contin-
ued even during remission of the disease.

2. Intensive functional insulin therapy using mul-
tiple subcutaneous insulin doses or continu-
ous subcutaneous insulin infusion (CSII) via 
a personal insulin pump is the recommended 
treatment model.   A prerequisite for effective 
treatment is proper education (in accordance 
with the rules specified in chapter 8) to enable 
people with diabetes to modify insulin doses 
on their own based on systematic self-moni-
toring of blood sugar level using a glucose me-
ter or other device registered for this purpose 
(in accordance with the rules specified in chap-
ter 3).  In people with type 1 diabetes, insulin 
analogues are preferred due to lower risk of 
hypoglycaemia and increased quality of life.

3. Optimisation of insulin doses is crucial in in-
sulin therapy of type 1 diabetes.  Prolonged 
administration of overphysiological quantities 
of insulin without diagnosing the cause of in-
creased insulin requirements and making an 
attempt to act on that cause – except for jus-
tified cases (comorbidity, drugs which increase 
insulin requirements, stress) – may lead to ad-
verse metabolic consequences and an exces-
sive increase in body mass.

4. A key element in treatment of type 1 diabetes is 
for the patient to acquire the ability to modify in-
sulin doses depending on carbohydrate content 
in meals, initial blood sugar level and planned 
physical activity.  Understanding the effect of pro-
tein and lipids on blood sugar level is also im-
portant for optimisation of insulin dosing.

5. The use of continuous glucose monitoring 
(CGM) systems may facilitate optimisation 
of metabolic compensation, especially in 
patients with frequent episodes of hypogly-
caemia, nocturnal hypoglycaemia, severe 
hypoglycaemia or significant variations in 
blood sugar level during the day.  Combining 
CSII and CGM in devices which automatical-
ly stop insulin administration during hypo-
glycaemia or when the patient is in danger 
of hypoglycaemia (predictive insulin with-
holding) and in hybrid closed loop personal 
insulin pumps (which also normalise hyper-
glycaemia in an autonomous manner) is par-
ticularly effective.

6. Pumps based on open APS (Artificial Pancre-
as System) applications, known as DIY (“do-it-
yourself”) pumps, are devices whose principle 
of operation is similar to HCL pumps. Although 
such systems can help many people to signifi-
cantly improve metabolic control, it should be 
noted that these are not certified systems and 
so the patient is responsible for their use and 
related risks. 

7. Patients treated with semi-automatic pumps 
(predictive insulin withholding), HCL pumps 
or DIY systems require appropriately modified 
education taking into account the characteris-
tics of these devices. One clinically important 
difference is the management of hypoglycae-
mia, where smaller amounts of glucose (5–15 g) 
are usually sufficient to normalise glycaemia.

8. The use of scanning systems (isCGM/FGM) can 
also reduce the risk of hypoglycaemia and in-
crease the quality of life of a person with dia-
betes.
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•	 Telemedicine is an important tool in optimi-
sation of diabetes management.  For all peo-
ple with type 1 diabetes, the therapeutic team 
should, in consultation and cooperation with 
the patient, strive to develop a system which 
makes it possible to conduct effective remote 
medical consultations. Development of such 
a system should be based on patient educa-
tion and encouragement to use appropriate 
technological solutions. Remote medical con-
sultations for patients with type 1 diabetes can 
both constitute an element of constant dia-
betic care and be used e.g. during a state of 
epidemic.

•	 SGLT-2 inhibitors are drugs which, when com-
bined with insulin therapy, can lead to im-
proved blood sugar control and body mass re-
duction in type 1 diabetes. It should be noted, 
however, that only some drugs classified un-
der this group have so far been registered for 
support treatment of type 1 diabetes.  Their use 
may entail the risk of normoglycaemic ketoac-
idosis, especially when the daily insulin dose is 
significantly reduced.   

Organisation of care for a patient with  
type 1 diabetes
1. From the moment type 1 diabetes is diagnosed 

and during subsequent course of the disease, 
a person with type 1 diabetes should be un-
der the care of a specialist diabetologist.  This 
ensures constant cooperation with the edu-
cational team (in accordance with the rules 
specified in chapter 5) and access to necessary 
consultations.

2. New cases of type 1 diabetes as well as acute 
complications of diabetes which are difficult 
to manage require hospitalisation in a refer-
ence unit.  

Goals of type 1 diabetes treatment
1. The goal of type 1 diabetes treatment is good 

metabolic control, with maintaining of blood 
sugar level as close to normal as possible.   The 
basic therapeutic goal is to achieve an HbA1c 
level < 7%. Striving for lower HbA1c levels (≤ 
6.5%) is justified as long as it does not entail 
increased risk of hypoglycaemia or reduced 
quality of life for the person with diabetes.

2. Fulfilling treatment goals right from the onset 
may prevent acute and chronic complications 
and make it possible for the person to have 
a normal and active family, professional and 
social life. 

3. For people who systematically use CGM and 
isCGM/FGM, the basic therapeutic goal is to 
achieve a high percentage (over 70%) of time 
spent in therapeutic goal range, understood as 
blood sugar level between 70 and 180 mg/dl. It 
should be noted that avoiding hypoglycaemia 
should be one of treatment priorities (maxi-
mum permissible time spent in values lower 
than 70 and 54 mg/dl is, respectively, 4% and 
1%). Target parameters for people who use CGM 
and isCGM/FGM are summarised in Table 4.2.

Early diagnosis of chronic complications  
of diabetes
1. early diagnosis of complications of diabetes is 

possible via screening for nephropathy, retin-
opathy and diabetic neuropathy. The rules for 
performing such screening for people with 
type 1 diabetes are discussed in chapters 19, 
20 and 21. 

2. People with prolonged type 1 diabetes, espe-
cially if onset occurred at a young age, may 
experience, earlier compared to healthy pop-
ulation, macrovascular disease (diabetic mac-
roangiopathy), manifesting itself as ischemic 
heart disease, cerebrovascular disease or lower 
extremity arterial disease.    The rules for diagno-
sis and treatment of ischemic heart disease are 
discussed in chapter 17, while management of 
stroke and acute coronary syndrome is con-
sistent with the rules presented in chapters  
18 and 17.1. 

Diagnosis and treatment of acute 
complications

A duly educated person with type 1 diabetes 
needs to know the rules for managing acute, mod-
erate and mild hyper- and hypoglycaemia and 
should be able to handle such situations on his/
her own. More severe conditions require medical 
attention, in accordance with the rules presented 
in chapters 15 and 16.

Specific situations in patients with type 1 
diabetes 
1. A person with type 1 diabetes, with proper 

metabolic compensation, treated using in-
tensive insulin therapy, may undergo surgery 
under a “single day” system (small surgeries);

2. In a hospital setting, a patient with type 1 dia-
betes who has previously benefited effectively 
from advanced technology, such as CGM/FGM 
systems or personal insulin pumps, should 
be able to continue self-treatment based on 
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these systems if this is done under appropriate 
supervision and the patient’s general condition 
allows it;

3. A well-educated type 1 diabetes patient who 
achieves satisfactory treatment effects prior 
to hospitalisation should be involved in thera-
peutic decisions regarding treatment in a hos-
pital setting. In selected cases, patient can car-
ry out this treatment on their own as long as 
they achieve their glycaemic therapeutic goals. 
Other rules for perioperative management of 
patients with type 1 diabetes are presented in 
chapter 26.

4. Type 1 diabetes is, more frequently compared 
to general population, accompanied by endo-
crinopathies, especially autoimmune diseases 
of the thyroid (Hashimoto’s disease, Graves’ 
disease) and adrenal cortex (Addison’s disease) 
as well as coeliac disease, vitamin B12 deficien-
cy anemia and collagenoses.     These comorbidi-
ties can significantly worsen the course of type 
1 diabetes. 

5. The occurrence of diseases which complicate 
the course of diabetes may require hospitalisa-
tion in a specialised ward.

6. A person with type 1 diabetes may exhibit 
obesity with accompanying markers of insulin 
resistance. This increases the daily insulin re-
quirements and impairs metabolic control.  Di-
agnosis and management of such situation re-
quires specialised diagnostics and treatment.

7. An increasingly frequent problem in young 
people with type 1 diabetes is eating disorders 
in the form of bulimia or anorexia as well as 
fear of hypoglycaemia.  Diagnosis and treat-
ment of these conditions require specialised 
psychiatric treatment with close cooperation 
of a diabetologist.

8. Some elderly patients with type 1 diabetes may 
require liberalisation of therapeutic targets; in 
this regard, biological rather than chronologi-
cal age should be the main consideration. In 
elderly patients with type 1 diabetes who are 
in good biological condition, the use of treat-
ment based on advanced technologies or the 
commencement of such treatment should not 
be forgone a priori.
A well-educated person with type 1 diabetes 

who is treated using intensive insulin therapy and 
exhibits correct metabolic compensation is capa-
ble of undertaking the same physical activity and 
achieve the same professional goals as people of 
similar age who do not have diabetes.  
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11.  Oral antidiabetic drugs and GLP-1 receptor 
agonists in treatment of type 2 diabetes

Key recommendations
•  Metformin should be the drug of first choice when commencing pharmacotherapy in type 2 diabetes, unless it is 
contraindicated or poorly tolerated. [a]

•  The choice of further drugs should be individualised and consider their effect on the cardiovascular system, their effect 
on kidneys, their efficacy, adverse effects, effect on body mass, risk of hypoglycaemia, price and patient preferences. [e]

•  If monotherapy in maximum recommended or tolerated doses becomes insufficient to achieve or maintain the target 
HbA1c level, a second oral drug should be included, either a GLP-1 receptor agonist or basal insulin. This decision should 
not be postponed for more than 3–6 months. [a] 

•  In justified cases, such as documented atherosclerotic cardiovascular disease, systolic heart failure, chronic kidney 
disease or coexistence of multiple cardiovascular risk factors, decision to initiate combination therapy in freshly 
diagnosed diabetes should be considered. In such cases, drugs which reduce the risk of progression of these conditions 
(flozins or GLP-1 receptor agonists) should be used in addition to metformin. [a]  
 Combination therapy in freshly diagnosed type 2 diabetes should be considered also in case of increased 
hyperglycaemia.

•  When intensifying treatment for patients with atherosclerotic cardiovascular disease, systolic heart failure, chronic 
kidney disease or multiple cardiovascular risk factors, drugs with proven beneficial effects on the risk of progression of 
these conditions as well as total and cardiovascular mortality rate should be used first. In addition to metformin, this 
effect has been proven for some SGLT2 inhibitors and certain drugs classified as GLP-1 receptor agonists. [a] 

•  For patients with chronic kidney disease and systolic heart failure, flozins should be preferred, and if they are 
contraindicated, GLP-1 receptor agonists should be used. [a]

•  For patients with atherosclerotic cardiovascular disease, both drug groups should be considered, and if multiple risk 
factors are present, GLP-1 receptor agonists should be considered first. In the aforementioned cases, early combination 
therapy using metformin and flozins and/or GLP-1 receptor agonists should be considered for every patient regardless of 
achievement of therapeutic goal. [a]

•  The progressive nature of type 2 diabetes means that insulin therapy in individually selected models is indicated for 
many people with type 2 diabetes. [B]

•  All therapeutic decisions concerning treatment of type 2 diabetes should be consulted with the patient and made only 
with the patient’s approval. [e]

 Pharmacological reduction in hyperglycaemia 
in multifactorial treatment of type 2 diabetes (in 
addition to treatment of hypertension, dyslipidem-
ia, change of lifestyle, antiplatelet therapy, etc.)  

is crucial in prevention and inhibition of progress 
of chronic complications of diabetes (macro- and 
microvascular).
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I. Hyperglycaemia reduced
hyperglycaemia is reduced by correcting 

pathogenetic mechanisms of type 2 diabetes – 
insulin resistance and impaired insulin secretion. 
a separate therapeutic mechanism of antihyper-
glycaemic drugs is glycosuric action. Treatment 
of type 2 diabetes must be progressive, with each 
stage adapted to the progressive nature of the dis-
ease and taking into account any comorbidities. If 
therapy administered at the given stage ceases to 
be effective, i.e. the target hba1c level for the giv-
en patient is not being reached, next stage should 
be commenced within 3–6 months.

II. Stages of type 2 diabetes treatment
1. Commencement of therapy:
•	 lifestyle modifications (body mass reduction, 

increase in physical activity to 30–45 minutes/
day), reduction in energy value of meals com-
bined with metformin monotherapy;

•	 to minimise the risk of adverse effects of met-
formin, which primarily entail gastrointestinal 
symptoms, its administration should begin 
with small doses, gradually increased until 
maximum tolerated dose; 

•	 if metformin is not tolerated or contraindicat-
ed, sodium-glucose cotransporter-2 inhibitors 
(SGLT-2 inhibitors, flozins) or sulphonylurea de-
rivatives or an incretin drug (a DPP-4 inhibitor 
or a GLP-1 receptor agonist) or a PPAR-γ ag-
onist (pioglitazone) can be used; in this case, 
incretin drugs and SGLT-2 inhibitors should 
be preferred for patients with cardiovascular 
diseases, multiple risk factors of such diseases 
or chronic kidney disease, increased obesity or 
high risk related to occurrence of hypoglycae-
mic states, while PPAR-γ agonists should not 
be used in patients with heart failure;

•	 therapeutic efficacy of commenced oral treat-
ment can be assessed only after several weeks 
of administration;

•	 in justified cases, such as documented athero-
sclerotic cardiovascular disease, systolic heart 
failure, chronic kidney disease or coexistence 
of multiple cardiovascular risk factors, deci-
sion to initiate combination therapy in freshly 
diagnosed diabetes should be considered. In 
such cases, drugs which reduce the risk of pro-
gression of these conditions (flozins or GLP-1 
receptor agonists) should be used in addition 
to metformin. Combination therapy in freshly 
diagnosed type 2 diabetes should be consid-
ered also in case of increased hyperglycaemia.

2. Intensification of therapy using oral drugs or 
GLP-1 receptor agonists:

•	 lifestyle modifications and addition of an 
SGLT-2 inhibitor or an incretin drug (a DPP-4 
inhibitor or a GLP-1 receptor agonist) or a sul-
phonylurea derivative or a PPAR-γ agonist 
to metformin. The choice of drug at an early 
stage should take into account comorbidities, 
especially diagnosed cardiovascular disease 
and chronic kidney disease, as well as coex-
isting obesity, risk of hyperglycaemia and the 
patient’s financial resources.   For patients with 
atherosclerotic cardiovascular disease, systolic 
heart failure, chronic kidney disease or multi-
ple cardiovascular risk factors, drugs with prov-
en beneficial effects on the risk of progression 
of these conditions as well as total and cardi-
ovascular mortality rate should be used first. 
This effect has been proven for some SGLT2 
inhibitors and certain drugs classified as GLP-
1 receptor agonists.  For patients with chronic 
kidney disease and systolic heart failure, floz-
ins should be preferred, and if they are con-
traindicated, GLP-1 receptor agonists should 
be used. For patients with atherosclerotic car-
diovascular disease, both drug groups should 
be considered, and if multiple risk factors are 
present, GLP-1 receptor agonists should be 
considered first. In the aforementioned cases, 
early combination therapy using metformin 
and certain flozins and/or GLP-1 receptor ag-
onists should be considered for every patient 
regardless of achievement of therapeutic goal. 
Drugs classified as GLP-1 receptor agonists or 
SGLT-2 inhubitors should be preferred also in 
case of coexisting obesity. In case of high risk 
of hypoglycaemia, the same drug groups as 
well as a DPP-4 inhibitor or a PPAR-γ agonist 
should be considered. Given that reimburse-
ment for new antihyperglycaemic drugs in Po-
land is limited, the most economically availa-
ble drug groups are sulphonylurea derivatives 
and PPAR-gamma agonist;

•	 lifestyle modifications and three-drug therapy 
using metformin (always) and two other drugs 
with varied mechanisms of action from the fol-
lowing groups: SGLT2 inhibitors, GLP-1 recep-
tor agonists, sulphonylurea derivatives, DPP-4 
inhibitor, PPAR-γ agonist. The choice of drugs 
at this stage is based on the same grounds as 
for the previous stage and on general rules for 
combination of antihyperglycaemic drugs.
Basal insulin can also be added to metformin, 
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which means a direct transition from monotherapy 
to insulin therapy, bypassing intermediate stages.
3. Intensification of insulin therapy:
•	 lifestyle modifications and simple insulin ther-

apy [primarily using basal insulin (NPH insulin, 
long-acting  analogue, ultra long-acting ana-
logue)]; various models – see chapter 12), with 
continued administration of metformin and 
other oral drugs or a GLP-1 receptor agonist, 
especially in case of persistent overweight 
or obesity. For patients undergoing their first 
injection therapy, e.g. using basal insulin or 
a GLP-1 receptor agonist, intensification can be 
achieved using combination drugs with a con-
stant proportion of basal insulin and a GLP-1 
agonist;

•	 lifestyle modifications and combination insulin 
therapy with recommended continued admin-
istration of metformin and other oral drugs (in-
cretin, pioglitazone, flozin) or a GLP-1 receptor 
agonist, especially in case of persistent exces-
sive body mass (see chapter 12).

4. Simplification of the antihyperglycaemic treat-
ment model:

•	 for many patients with type 2 diabetes, it is 
necessary to reduce the complexity of and 
burdens related to treatment, especially with 
respect to insulin therapy, and consider liber-
alisation of the target blood sugar level; this 
applies to, for instance, patients at high risk of 
hypoglycaemia, patients with cognitive symp-
toms, patients who do not follow doctor’s in-
structions, patients with a short life expectancy 
and patients who experience negative effects 
of a complex treatment regimen on their qual-
ity of life;

•	 reduction in the number of insulin injections 
and in insulin doses via individually matched 
combination with non-insulin antihypergly-
caemic drugs is one of the tools enabling such 
simplification.

III. A list of drugs 
A list of drugs used in treatment of type 2 dia-

betes is shown in Table 11.1.  
When selecting the therapy and combining 

drugs, their effect on parameters other than blood 
sugar level (risk of death, cardiovascular risk, renal 
risk, body mass, risk of hypoglycaemia, lipid me-
tabolism, etc.) should also be taken into account, 
in compliance with the principle of individuali-
sation of treatment (see chapter 4.I.3). Data from 
large-scale randomised clinical trials indicates 

beneficial effects in terms of reduction in total and 
cardiovascular mortality rates as well as cardiovas-
cular and renal outcomes as a result of administra-
tion of certain drugs classified as GLP-1 receptor 
agonists and SGLT-2 inhibitors.

IV.  A practical algorithm  
for pharmacotherapy 
A practical algorithm for pharmacotherapy of 

type 2 diabetes is shown in Figures 11.1 and 11.2.
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Table 11.1. List of drugs used in treatment of type 2 diabetes (insulin – see chapter 12)

Metformin Sulphonylurea 
derivatives

GLP-1 receptor 
agonists

DPP-4 
inhibitors

PPAR-γ agonist SGLT-2 
inhibitors

Effect/
mechanism

Decreased 
hepatic
glucose 

production,
increased

insulin 
sensitivity

Increased 
insulin

secretion
regardless  

of the
severity  

of 
hyperglycemia

Increased 
hyperglycemia-

mediated
insulin 

secretion,
decreased 
appetite

Increased
hyperglycemia-

-mediated 
insulin

secretion

Increased 
insulin

sensitivity

Induction  
of glucosuria

Hypoglycemic
effect

High High High Medium High High

Plasma insulin ↓ ↑↑ ↑↑ ↑ ↓ ↓

LDL cholesterol ↓  ↔ ↓ ↓ or ↔ ↔ ↔ or ↑
HDL cholesterol ↑ ↔ ↑ ↑ ↑ ↑

Triglycerides ↓ ↔ ↓ ↔ ↓ ↔

Body weight ↓ or ↔ ↑ ↓↓ ↔ ↑ ↓

Risk of 
hypoglycemia

↔ ↑ ↔ ↔ ↔ ↔

Adverse effects Gastrointestinal
upset

Hypoglycemia,
increase in 

body
weight

Gastrointes-
tinal

upset (nausea, 
vomiting)

No significant Fluid retention
(edema), 

increase in
body weight, 

increased
risk of long 

bone
fractures

Genital fungal
infections,

increased thirst

Beneficial cardio-
vascular effect

Yes
#

Yes
#A

Contraindications Organ failure
(heart, brain, 

liver,
kidneys*, 

respiratory),
alcohol
abuse

Heart, liver, 
kidney
failure

Gastrointes-
tinal

neuropathy

Liver failure Heart or liver 
failure,

bladder cancer

Significant
reduction of
glomerular 

filtration
rateB

DPP-4 — dipeptidyl peptidase-4; GLP-1 — glucagon-like peptide 1; HbA1c — hemoglobin A1c; HDL — high-density lipoprotein; LDL — low-density 
lipoprotein; PPAR-γ — peroxisome proliferator activated receptor gamma; SGLT-2 — sodium-glucose transport protein 2.
*See Table 19.3. **Proven for some drugs of this class, according to the recent results from randomized clinical trials.
AFor empagliflozin and canagliflozin, there were no differences in cardiovascular outcome trials between higher and lower doses: 10 mg  
vs. 25 mg and 100 mg vs 300 mg, respectively.
BUse of specific medications according to the current summary of product characteristics wording as related to the estimated glomerular 
filtration rate.
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If HbA1c level above target

If HbA1c level above target

If HbA1c level above target

If HbA1c level above target

Consider adding one, and then another drug  
of a different class:

• GLP-1 receptor agonist or SGLT-2 inhibitor
• DPP-4 inhibitor
• Sulphonylurea
• Thiazolidinedione
• Basal insulin

Consider adding one, and then another
drug of a different class:

• GLP-1 receptor agonist or SGLT-2 inhibitor
• DPP-4 inhibitor
• Sulphonylurea
• Thiazolidinedione
• Basal insulin

Basal insulin (if not initiated previously) or complex insulin therapy combined
with oral drugs or GLP-1 receptor agonist

Basal insulin (if not initiated previously) or complex insulin therapy combined
with oral drugs or GLP-1 receptor agonist

Consider adding one, and then another drug  
of a different class:

• GLP-1 receptor agonist
• SGLT-2 inhibitor
• DPP-4 inhibitor
• Sulphonylurea
• Thiazolidinedione
• Basal insulin

Consider adding one, and then another
drug of a different class:

• GLP-1 receptor agonist
• SGLT-2 inhibitor
• DPP-4 inhibitor
• Sulphonylurea
• Thiazolidinedione
• Basal insulin

SGLT-2
inhibitor

SGLT-2
inhibitor

DPP-4
inhibitor

DPP-4
inhibitor

Sulpho- 
nylurea

Sulpho- 
nylurea

GLP-1 
receptor
agonist

GLP-1 
receptor
agonist

Thiazolidi- 
nedione

Thiazoli-
dinedione

Figure 11.1. Drug treatment algorithm for drug treatment-naive individuals with diabetes type 2

Figure 11.2. Drug treatment algorithm for individuals with diabetes type 2 previously treated with metformin

Atherosclerotic cardiovascular disease, systolic heart failure, chronic kidney disease,  
very high cardiovascular risk related to multiple cardiovascular risk factors

Atherosclerotic cardiovascular disease, systolic heart failure, chronic kidney disease, very high cardiovascular risk related
to multiple cardiovascular risk factors

If HbA1c level above target

If HbA1c level above target

If HbA1c level above target

If HbA1c level above target

Metformin plus SGLT-2 inhibitor or GLP-1 receptor agonist

Add SGLT-2 inhibitor or GLP-1 receptor agonist

Metformin monotherapy

Continuation of metformin monotherapy

Drug treatment-naive individuals with diabetes type 2

Individuals with diabetes type 2 previously treated with metformin

+

+

–

–
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12. Insulin therapy
Key recommendations
•  In people with type 1 diabetes, insulin therapy is the only available treatment. The recommended model is intensive 
insulin therapy implemented using injector pens or a personal insulin pump. [a]

•  In people with type 1 diabetes, insulin analogues are preferred because of the lower risk of hypoglycaemia. [a]
•  Type 2 diabetes is progressive in nature. The increasing pathophysiologic abnormalities underlying it, particularly  
the beta cell defect, necessitate gradual intensification of treatment, including initiation of insulin therapy. [B]

I.  Indications for initiating insulin therapy 
of type 2 diabetes:

•	 newly diagnosed diabetes (with the possibili-
ty of returning to the standard algorithm and 
discontinuing insulin); glycaemia ≥ 300 mg/dl 
(16.7 mmol/l) with intercurrent clinical symp-
toms of hyperglycaemia;

•	 treatment without insulin ineffective (HbA1c 

exceeding target values despite the intensifi-
cation of behavioural therapy).

II.  Indications for changing the current 
antihyperglycaemic treatment
Indications for changing the current antihy-

perglycaemic treatment (from therapy with oral 
antihyperglycaemic drugs, in some cases used 
in combination with a GLP-1 receptor agonist) to 
combination therapy with insulin if glycaemic con-
trol is not achieved:
•	 repeated confirmation of persistent hypergly-

caemic state;
and

•	 unsuccessful attempts to correct potentially 
removable causes of hyperglycaemia, such as:
 » dietary errors;
 » insufficient physical activity;
 » irregular intake of oral antihyperglycaemic 

drugs (lack of cooperation);
 » infections;
 » inadequate dosage of oral drugs.

III.  Indications for initiating insulin therapy, 
regardless of the value of glycaemia:

•	 pregnancy;

•	 latent autoimmune diabetes in adults (LADA, 
type 1);

•	 cystic fibrosis related diabetes;
•	 justified request of the patient.

In patients with type 1 diabetes and over-
weight or obesity, it is preferable to use the mod-
el of combination therapy with metformin and 
insulin.

IV.  Indications for temporary insulin 
therapy:

•	 diabetes decompensation due to transient 
causes (infection, injury, corticotherapy);

•	 surgery (see chap. 27);
•	 stroke (see chap. 19);
•	 percutaneous transluminal coronary angio-

plasty (PTCA);
•	 acute coronary syndrome;
•	 other acute conditions requiring hospitalisa-

tion in an intensive care unit.

V.  Algorithm for insulin therapy in type 2 
diabetes

1. Long-acting insulin (isophane insulin — NPH 
analogue, ultra long-acting analogue) in one 
injection:

•	 for morning hyperglycaemia — in the evening; 
the use of long-acting analogues reduces the 
risk of night and severe hyperglycaemia;

•	 for normoglycaemia while fasting and hyper-
glycaemia during the day — in the morning 
(consider multiple injections of a short-acting/
fast-acting insulin preparation for postprandial 
hyperglycaemia).
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In certain cases when the introduction of in-
sulin has been delayed too long, resulting in the 
patient experiencing exacerbation of hyperglycae-
mia and the level of HbA1c far exceeding the ther-
apeutic target, it is possible to consider introduc-
ing more intensive models of insulin therapy (see 
point 5), which should be considered especially 
in the treatment of relatively young patients with 
a long expected survival period. There is currently 
no convincing evidence of greater therapeutic ef-
fectiveness or safety of human insulin or analogue 
blends. The final choice of preparation should be 
individualised, taking into account the patient’s 
preferences regarding the number of meals and 
the cost of therapy.
2. Initial dose is 0.1–0.2 j./kg bw or 10 j.
3. Oral antihyperglycaemic drugs and injection 

incretin drugs can be used, as registered, in 
people treated with insulin:

•	 in all patients, efforts should be made to main-
tain metformin therapy as long as it is toler-
ated and there are no contraindications to its 
continuation;

•	 in the case of coexistent overweight and obesi-
ty, preference should be given to combination 
therapy of metformin with an SGLT-2 inhibitor 
or incretin drug (DPP-4 inhibitor or GLP-1 re-
ceptor agonist).

4. Verification of glycaemic control over 4–5 days 
with gradual dose increase by 2–4 j. based on 

the results of self-monitoring, until complete 
glycaemic control is achieved.

5. If the demand for basal insulin is > 0,3–0,5 j./kg 
per day and glycaemic control is not achieved, 
it is possible to consider intensification of 
treatment by:

•	 gradually adding to the basal insulin (ad-
ministered 1 or 2 times per day) injections of 
short-acting insulin or fast-acting analogue, at 
first to the main meal or the meal which is fol-
lowed by the largest increase in glucose con-
centration and then to next meals (basal-plus 
model, intensive insulin therapy) The recom-
mended initial doses of prandial insulin are 4 j. 
or 10% of the daily dose of basal insulin;

•	 using combination insulin preparations: insulin 
blends including analogue;

•	 adding GLP-1 receptor agonist injections, if it 
has not already been used.
It is advisable to consider discontinuing drugs 

that stimulate insulin secretion.
6. When using high doses of insulin, over 100 j. 

per day (which indicate insulin resistance), it is 
necessary to consider the causes of this phe-
nomenon and the possibility of adverse reac-
tions occurring. It is recommended to attempt 
to reduce the degree of insulin resistance by 
using 72–96-hour continuous subcutaneous or 
intravenous insulin infusion.

Each model of insulin therapy requires education. In justified cases, insulin treatment may be initiated while omitting the stage of simple insulin therapy.
In active patients with type 2 diabetes who have the motivation and potential to acquire the ability to adapt insulin doses, it is possible to recommend 
intensive functional insulin therapy.

Figure 12.1. Practical algorithm for the insulin treatment of type 2 diabetes. Models for the initiation and intensification  
of insulin therapy

Insulin treatment of type 2 diabetes

Initiation
of insulin therapy
(simple insulin
therapy)

Intensification
of insulin therapy
(combination
insulin therapy)

Add insulin to antihyperglycemic
drugs, if HbA1c target is not 
achieved. Continue metformin 
and/or incretin-based therapy;  
reduce the dose  
of a sulphonylurea; discontinue  
or reduce the dose  
of pioglitazone

If not contraindicated, metformin 
therapy should be continued.
Combination with a SGLT-2 
inhibitor is also beneficial.
Discontinue a sulphonylurea; 
discontinue or reduce the dose  
of pioglitazone

Basal-plus model 
(basal

insulin + short-/
rapid-

-acting insulin  
or premixed

insulin analogues
before the main 

meal)

Multiple injection
in basal-bolus model

(basal insulin +
+ preprandial 

boluses of
short-/rapid-acting 

insulin)

Premixed human
insulin/biphasic

insulin analog/premixed
insulin analogues

in 2 daily injections

Basal 
insulin

Preprandial 
insulin

Premixed human 
insulin/biphasic insulin 

analog/premixed insulin 
analogues in  

1 daily injection
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Intensive insulin therapy
Intensive insulin therapy is implemented ac-

cording to similar principles in all types of diabe-
tes using multiple daily insulin injections or a per-
sonal pump for continuous subcutaneous insulin 
infusion.

I. Principles of insulin therapy:
•	 daily self-monitoring of glycaemia;
•	 patient independently making decisions on 

the modification of the insulin dose and any 
additional doses, on the basis of the deter-
mined glycaemic value, energy requirements 
and physical activity;

•	 precise definition of the target glycaemic val-
ue;

•	 proper therapeutic and nutritional education 
and motivation of the patient;

•	 possibility for the patient to quickly contact 
the treatment team;

•	 in type 2 diabetes, subcutaneous infusion us-
ing a personal insulin pump is not a routine 
procedure.

II. Algorithms for multiple injections:
•	 short-acting insulin or fast-acting analogue be-

fore meals; 
•	 long-acting isophane insulin (NPH) or long-act-

ing insulin analogue or ultra long-acting
•	 insulin analogue to provide consistent basal 

insulin concentrations at bedtime and/or in 
the morning.
In some cases of type 2 diabetes, if the fasting 

glycaemic values are normal it is sufficient to use 
only short-acting insulin or fast-acting analogue 
before or after a meal.

III.  Algorithm for personal insulin pump 
treatment 
Therapy with personal insulin pumps should 

be provided in centres with experience in this kind 

of treatment. This method is used in type 1 dia-
betes and some forms of other specific types of 
diabetes (e.g. in the course of cystic fibrosis)
1. Indications:
•	 necessity to use small insulin doses (e.g. in chil-

dren);
•	 recurrring, unpredictable hypoglycaemic epi-

sodes;
•	 unawareness of hypoglycaemia;
•	 irregular lifestyle and irregular meals;
•	 dawn hyperglicaemia;
•	 pregestational diabetes, difficult to control 

with the multiple injections method;
•	 patient’s preferences, assuming they accept 

the cost of pump therapy.
2. Contraindications:
•	 low level of inteligence or education of the 

patient;
•	 lack of cooperation from the patient;
•	 no contact with the outpatient clinic.
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13.  Rules of treatment of hypertension  
in patients with diabetes mellitus

Key recommendations
•  The overall target for blood pressure control in people with diabetes mellitus is < 130/80 mm Hg (in patients > 65 years 
of age it is <140/80 mm Hg). [a]

•  Hypertension therapy should be started with a two-drug combination: an angiotensin-converting enzyme inhibitor 
(ACEI) or an angiotensin AT1 receptor antagonist with a calcium antagonist or a thiazide or thiazide-like diuretic. [a]

•  Pharmacotherapy for hypertension should be continuous, as only then a reduction in cardiovascular risk is achieved.  [a]
•  Hypertension therapy in patients with diabetes mellitus should aim not only to achieve BP targets but also to maintain 
or restore normal diurnal BP variability assessed by 24-hour monitoring, especially in pregnant women with diabetes 
mellitus. [B]

 
In patients with diabetes mellitus, pharmaco-

therapy is recommended when blood pressure 
is above 140/90 mm Hg. The treatment goal is to 
optimally reduce the global risk of cardiovascular 
complications by lowering systolic blood pres-
sure below 140 mm Hg, aiming for 130 mm Hg in 
patients younger than 65 years of age (and below 
130 mm Hg if well tolerated due to the benefit of 
stroke risk reduction). For diastolic pressure, a val-
ue below 80 mm Hg is optimal. Hypertension can 
be diagnosed based on the results of a 24-hour 
blood pressure monitoring  using automated 
blood pressure monitoring (ABPM).

I. Rules of blood pressure measurement
Blood pressure should be measured at each 

appointment, also in the standing position, in 
order to assess for orthostatic hypotension. 
Self-management at home is recommended in all 
patients diagnosed with hypertension. In patients 
with systolic blood pressure values of not less 
than 140 mm Hg or diastolic blood pressure val-
ues of not less than 90 mm Hg, the measurement 
should be repeated on a different day and blood 
pressure monitoring should be recommended 
outside the doctor’s office. Repeated blood pres-
sure values of not less than 140 mm Hg or diastol-
ic blood pressure values of not less than 90 mm 
Hg confirm the diagnosis of hypertension. Noc-
turnal hypertension, as well as masked hyperten-
sion (when blood pressure values in the doctor’s 
office are lower than those measured at home) 
is often found in patients with diabetes mellitus, 
therefore 24-hour ambulatory blood pressure 
monitoring is recommended. Also, patients with 
diabetes mellitus should be advised to measure 
their blood pressure at home (SBPM, self-blood 
pressure monitoring).

II. Rules for treatment of hypertension
•	 taking into account the above-mentioned aims 

of hypertension treatment in patients with di-
abetes mellitus, simultaneously a decrease 
in systolic blood pressure below 120 mm Hg 
should be avoided. In patients with chronic 
kidney disease, the decrease below 130 mm Hg  
should be avoided;

•	 diastolic blood pressure should not be de-
creased below 70 mm Hg;

•	 in every case of diagnosed hypertension, phar-
macological management should be com-
bined with lifestyle changes;

•	 as a general rule, therapy should be started 
with the two-drug combination: angioten-
sin-converting enzyme inhibitor (ACEI) or an-
giotensin AT1 receptor antagonist with a cal-
cium antagonist or thiazide or thiazide-like 
diuretic, however, in case of certain comorbidi-
ties (e.g. ischemic heart disease, chronic kidney 
disease, etc.) the combination of the two drugs 
may be different;

•	 in view of the above recommendation, it is ad-
visable to use combination drugs in order to 
improve compliance;

•	 the presence of proteinuria does not change 
the target BP;

•	 in the treatment of patients with hypertension 
and cardiac complications (ischemic heart dis-
ease, heart failure), a combination of an ACEI 
and a β-blocker is commonly used;

•	 combinations of drugs with a similar mecha-
nism of action or similar side effects are not 
valuable because the hypotensive effect is less 
than additive or there is an increased risk of 
undesirable side effects;

•	 if the target blood pressure value is not 
reached with two-drug treatment, another 
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drug from a different group should be added 
(one of the drugs should be a diuretic);

•	 in patients with a lack of nocturnal BP de-
crease (non-dipping) or an excessive morning 
BP increase (morning surge), modifying the 
time of administration of hypotensive medi-
cations should be considered;

•	 when administered once a day, long-acting hy-
potensive drugs that provide 24-hour efficacy 
should be preferred;

•	 when administering an ACEI, ARB, renin inhib-
itor, or diuretic, the creatinine concentration, 
GFR and serum potassium level should be 
monitored;

•	 in patients > 65 years of age, blood pressure 
should be decreased gradually in order to 
avoid complications resulting from therapy;

•	 in patients with very advanced age (> 80 years 
of age) or frailty syndrome, it is reasonable to 
start hypotensive treatment with monotherapy.

III. The choice of hypotensive drug
Effective treatment that achieves normal 

blood pressure values is more important for pre-
venting vascular complications than the type of 
drug used:
•	 hypotensive treatment may begin with admin-

istration of an ACEI, ARB, diuretic, β-blocker 
(vasodilating β-blockers preferred in case of no 
specific indication) or calcium channel antag-
onist;

•	 if albuminuria/proteinuria is present, drugs 
that inhibit the renin-angiotensin-aldosterone 
system (RAA) should be preferred;

•	 the combination of an ACEI with an ARB is 
contraindicated;

•	 drugs used in combination therapy may be se-
lected from those listed above or from other 
groups, taking into account the rules of drug 
combination;

•	 treatment of patients with hypertension and 
coexisting abnormal renal function or struc-
ture - see Chapter 19;

•	 in patients > 55 years of age with other car-
diovascular disease risk factors, regardless of 
blood pressure values, the use of ACEIs should 
be considered in order to reduce the risk of 
cardiovascular incidents;

•	 ACEIs or ARBs are not recommended in nor-
motensive patients with normoalbuminuria for 
primary prevention of diabetic kidney disease;

•	 ACEIs or ARBs are recommended in normo-
tensive patients with albuminuria ≥ 30 mg/g in 

order to prevent the onset and progression of 
diabetic kidney disease;

•	 in patients with ischemic heart disease, after 
myocardial infarction, and in case of heart fail-
ure, a β-blocker and an ACEI are indicated as 
first-line drugs in order to reduce the risk of 
death;

•	 if peripheral artery disease coexists, a non-se-
lective b-adrenergic receptor blocking drug 
should be avoided;

•	 thiazide/thiazide-like diuretics should be used 
when GFR ≥ 30 ml/min/1.73 m2; a loop diuretic 
should be used when GFR < 30 ml/min/1.73 m2.
Clinical studies indicate that in order to 

achieve therapeutic goals, a majority of patients 
require 3 different hypotensive drugs. This often 
requires the use of drugs from groups other than 
those previously mentioned (e.g. α-blockers, cen-
trally acting drugs, vasodilators).

Presence of diabetes mellitus often results in 
development of resistant hypertension. This re-
quires concomitant use of multiple medications. 
In this situation, the use of spironolactone should 
be considered. In patients with diabetes mellitus 
with resistant hypertension, examination for ob-
structive sleep apnea should be considered.

Among the antidiabetic drugs, SGLT-2 inhibi-
tors and GLP-1 receptor agonists exert hypoten-
sive effects and for this reason may also be recom-
mended for the diabetes mellitus treatment.

For rules for the treatment of diabetes mellitus 
in children and adolescents, in pregnant women 
and in women planning their pregnancy, and in 
people > 65 years of age, see the topic chapters.

IV.  Distinctions in the management  
of hypertension in pregnant women
The blood pressure targets for pregnant wom-

en with diabetes mellitus are: systolic 110-139 
mmHg and diastolic 81-85 mmHg. In pregnant di-
abetic women with vascular complications, target 
BP < 130/80 mm Hg.

In pregnant women with hypertension that is 
not severe, the oral drugs of choice are (in order): 
methyldopa, labetalol, and calcium antagonists. In 
life-threatening situations, labetalol or nitroglycer-
in (parenteral) are the preferred agents. Parenteral 
hydralazine can be used when they are not avail-
able; however, there are reports of an increased 
incidence of undesirable side effects in the peri-
natal period.
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14. Principles of treating dyslipidemia
Key recommendations
•  LDL fraction cholesterol < 55 mg/dl (< 1.4 mmol/l) and a reduction of at least 50% from baseline in people with very high 
cardiovascular risk diabetes. [B]

•  LDL-C concentration < 70 mg/dl (< 1.8 mmol/l) and a reduction of at least 50% from baseline in people with high 
cardiovascular risk diabetes. [A]

•  LDL-C levels < 100 mg/dl (< 2.6 mmol/l) in people with moderate cardiovascular risk diabetes (young people below  
35 years of age with type 1 diabetes without chronic complications or other cardiovascular risk factors or patients with 
type 2 diabetes below 50 years of age, with diabetes duration below 10 years and no other risk factors). [A] 

The primary aim of the treatment is to lower 
LDL fraction cholesterol. Changing the „non-HDL” 
concentration is a secondary treatment target. 
The normalisation of the entire atherogenic lipid 
profile once a target LDL fraction concentration 
is achieved – i.e. an increase in HDL fraction cho-
lesterol and a decrease in triglycerides – may be 
associated with beneficial effects.

Diabetic patients with existing vascular com-
plications (history of myocardial infarction, acute 
coronary incident, coronary and other revascu-
larisation procedures, stroke, transient ischaemic 
attack and peripheral vascular disease) or other or-

gan damage (proteinuria or microalbuminuria, im-
paired renal function – GFR < 30 ml/min/1.73 m2, 
left ventricular hypertrophy, retinopathy, neurop-
athy) or with at least three major risk factors (age, 
hypertension, dyslipidaemia, smoking, obesity), or 
early-onset and long-lasting type 1 diabetes (above 
the age of 20) are patients at a very high cardiovas-
cular risk. In the absence of chronic complications 
of diabetes and the presence of additional cardio-
vascular risk factors, this risk is defined as high. The 
risk is moderate in young type 1 diabetes patients 
below the age of 35 and type 2 diabetes patients 
below the age of 50 and diabetes duration below 
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10 years, as well as no other cardiovascular risk fac-
tors. Resting ECG, as well as carotid/femoral artery 
ultrasound to detect the presence of atheroscle-
rotic plaques and the measurement of ABI (an-
kle-brachial index) are helpful in cardiovascular 
risk assessment. The presence of atherosclerotic 
plaques in the carotid and/or femoral arteries on 
arterial ultrasound can be considered a risk-mod-
ifying factor.

I. Diagnosis of lipid disorders
The diagnosis includes:

•	 dietary assessment, information on alcohol 
consumption;

•	 physical activity assessment – type and dura-
tion of exercise;

•	 presence of cardiovascular diseases: ischaemic 
heart disease, cerebrovascular and peripheral 
vascular diseases;

•	 testing for the presence of thyroid, liver and 
kidney diseases to exclude secondary forms of 
hyperlipidemia;

•	 occurrence of lipid disorders, cardiovascular 
disease, hypertension and diabetes in first-de-
gree relatives;

•	 use of medications that can increase lipid levels.
Table 14.1 contains the recommended lipid pa-

rameter values.
In people with diabetes and existing cardio-

vascular disease, further lowering of LDL-C levels 
is associated with a greater reduction in the risk of 
cardiovascular events. 

The LDL-C concentration can be calculated 
using the Friedewald formula if the serum triglyc-
eride concentration is < 400 mg/dl (< 4.5 mmol/l) 
and no direct determination of LDL fraction cho-
lesterol is possible:

LDL-C [mmol/l] = total cholesterol [mmol/l] –
– HDL-C [mmol/l] – Tg/2.2 [mmol/l].

HDL-C:
•	 no target value, but > 1.0 mmol/l (> 40 mg/dl) 

in men and > 1.2 mol/l (> 45 mg/dl) in women 
indicates a lower cardiovascular risk.

Triglycerides:
•	 no target value, but < 1.7 mmol/l (< 150 mg/dl) 

indicates a lower cardiovascular risk.
Apart from non-HDL-C levels, apolipoprotein 

B levels can be determined in people with high 
triglyceride levels, diabetes, obesity or very low 
LDL-C levels. 

The target apoB concentrations (as an addi-
tional therapeutic target) are as follows:
•	 65 mg/dl in the very-high-risk group;

•	 80 mg/dl in the high-risk group;
•	 100 mg/dl in the moderate risk group.

While lipidogram determination can be per-
formed in non-fasting patients, in patients with 
hypertriglyceridaemia, tests should be performed 
8–12 hours after their last meal.

II. Lipid control and monitoring
1. Type 1 diabetes 

When lipid levels indicate a moderate risk, li-
pid control is recommended every 2–5 years, de-
pending on the presence of other cardiovascular 
disease risk factors.
2. Type 2 diabetes:
•	 lipids should be measured at the time of di-

agnosis of diabetes, and then monitored once 
a year or more often, depending on their level;

•	 if lipid concentrations are above normal, it 
is recommended to check them every 8–12 
weeks from the start of therapy until the rec-
ommended concentrations are reached;

•	 if lipid concentrations are within the desired 
threshold, check-ups should be performed 
once a year.

III. Treatment of dyslipidaemia in diabetics
1. Lifestyle changes:
•	 increasing physical activity;
•	 weight reduction in overweight or obese indi-

viduals;
•	 quitting smoking;
•	 a diet with a  limited saturated fat intake 

amounting to less than 10% of total energy in-
take; cholesterol intake below 300 mg per day 
or below 200 mg per day if the LDL cholesterol 
is elevated; limiting trans unsaturated fat intake 
as much as possible; intake of n-6 polyunsatu-
rated fatty acids should be 4–8% and of n-3 pol-
yunsaturated should be 2 g of linolenic acid and 
200 mg of very-long-chain fatty acids per day;

•	 in hypertriglyceridaemia, it is crucial to reduce 
overweight, alcohol intake, intake of mono- 
and disaccharides (reducing fructose intake), 
reduce carbohydrate intake, reduce saturated 
fat intake, as well as to include monounsatu-
rated fats in the diet. 

2. Proper blood glucose level control
Proper blood glucose level control is critical 

for the compensation of lipid disorders, especially 
hypertriglyceridaemia.
3. Pharmacological treatment

Statins are first-line drugs for the treatment of 
diabetic dyslipidaemia.
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Statin-based pharmacological treatment is pri-
marily used in the following cases:
•	 in diabetic patients with coexisting cardiovas-

cular conditions;
•	 in diabetic patients with chronic kidney dis-

ease; or organ damage; or presence of 3 or 
more major risk factors;

•	 in diabetic patients without cardiovascular co-
morbidities but with 1 or more cardiovascular 
risk factors present.
The use of statins in type 1 diabetes is recom-

mended in the case of patients subject to high and 
very high cardiovascular risk.

Women with diabetes can use statins as long 
as they are not planning a pregnancy.

The use of statins is contraindicated during preg-
nancy and breastfeeding. The use of statins should 
not be recommended in women of childbearing age 
unless they use effective contraception. Moreover, 
taking statins is contraindicated in patients whose 
transaminase values exceed the normal limit three-
fold, as well as in patients whose keratin kinase levels 
exceed the upper normal value fourfold;
•	 in diabetic patients with coexisting hypertri-

glyceridaemia above 200 mg/dl (> 2.3 mmol/l), 
which persists after the LDL fraction cholester-
ol target has been achieved by using statins; an 
increase in statin dosage should be considered 
to lower “non-HDL” cholesterol, which is a sec-
ondary treatment target. Combination treat-
ment with fenofibrate should be considered 
when appropriate.

4. Combination therapy. Intensification of statin 
treatment should be considered before intro-
ducing combination therapy:

•	 in the subgroup of type 2 diabetic patients 
characterised by Tg levels above 200 mg/dl  

(> 2.3 mmol/l) and HDL-C levels below 35 mg/dl  
(< 0 .9 mmol/l) who are undergoing sta-
tin-based treatment, the addition of fenofi-
brate is associated with a further reduction in 
cardiovascular events;

•	 combination therapy with statin and ezetimibe 
is associated with a further reduction in LDL-C 
and a  further reduction in cardiovascular 
events compared to statin monotherapy. As 
such, ezetimibe may prove useful in patients 
who have not achieved the recommended 
LDL-C reduction with the maximum tolerated 
dose of a statin as well as in statin-intolerant 
individuals. PCSK9 inhibitors that significant-
ly lower LDL-C may be useful in diabetic pa-
tients with very high cardiovascular risk and 
persistently elevated LDL-C levels despite the 
administration of a second hypolipemic drug 
apart from the maximum tolerated dose of 
statins or in the case of statin intolerance (IA).
 Combination therapy with statins and other 
lipid-lowering drugs (ezetimibe, PCSK9 inhibi-
tors, fenofibrate) may be applicable in achiev-
ing lipid profile targets in diabetic patients.
 Combination therapy (primarily statin + fenofi-
brate) is associated with an increased risk of 
abnormal liver function tests, myositis and 
rhabdomyolysis, particularly in cases where 
there is coexisting chronic kidney disease and 
high drug doses are used.

5. Management of severe hypertriglyceridaemia.
The risk of acute pancreatitis is clinically signif-

icant at Tg levels above 880 mg/dl (> 10 mmol/l). 
Hypertriglyceridaemia accounts for about 10% of 
cases of acute pancreatitis; however, acute pancre-
atitis can already occur with hypertriglyceridaemia 
of more than 440 mg/dl (5 mmol/l).

Table 14.1. Cardiovascular risk categories and target concentrations of LDL-C and non-HDL-C

Cardiovascular  
risk categories

Criteria LDL-C and non-HDL-C target 
concentrations

Very high Patients with diabetes and cardiovascular disease 
or damage to other target organs*

or 3 or more major cardiovascular risk factors**
or type 1 early-onset and long-term diabetes (> 20 years)

LDL-C < 1.4 mmol/l (55 mg/dl) and LDL-C 
reduction of 50% (IB)

Non-HDL-C < 2.2 mmol/l (85 mg/dl) (IB)
High Patients with diabetes duration of 10 or more years, without 

target organ damage* plus additional risk factors 
LDL-C < 1.8 mmol/l (70 mg/dl) and 

reduction of LDL-C by 50% (IA) 
Non-HDL-C < 2.6 mmol/l (100 mg/dl) (IB)

Moderate Young patients below the age of 35 with type 1 diabetes or 
patients below the age of 50 with type 2 diabetes, diabetes 

duration below 10 years and no other risk factors

LDL-C < 2.6 mmol/l (100mg/dl) (IA)
Non-HDL < 3.4 mmol/l (130 mg/dl)

*Organ damage includes proteinuria or microalbuminuria, impaired renal function (GFR < 30 ml/min/1.73 m2), left ventricular hypertrophy, 
retinopathy, neuropathy. 
**Major cardiovascular risk factors include age, hypertension, dyslipidaemia, smoking, obesity.
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Recommended treatment:
•	 hospitalisation in the case of acute pancrea-

titis;
•	 strict control of triglyceridaemia:

 » limiting calorie intake and the fat content 
of the diet (10–15%);

 » no alcohol;
 » introducing fenofibrate therapy.

In acute  conditions, a rapid reduction in TG 
levels can be achieved by plasmapheresis

In diabetics who are not treated with insulin, 
insulin therapy must be commenced – usually by 
means of an intravenous infusion using an infusion 
pump – to achieve optimal blood glucose level 
control. Such management can reduce triglicery-
daemia within 2–5 days.

For patients with significant hypercholester-
olemia with suspected familial hypercholester-
olemia, or patients at very high risk of cardiovas-
cular disease, referral to specialist lipid disorder 
clinics should be considered for qualification for 
treatment with PCSK9 inhibitors. 

Two new cholesterol-lowering drugs have re-
cently been introduced. Bempedoic acid, an oral 
cholesterol synthesis inhibitor, is mainly used in 
combination with ezetimibe in statin-intolerant 
patients.  Inclisiran, a small interfering RNA (siRNA), 
inhibits PCSK9 synthesis and reduces LDL-C by 
50–55%; it is administered subcutaneously twice 
per year. 
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Figure 14.1. An algorithm for managing dyslipidemia in diabetes



Current Topics in Diabetes 2022  |  Curr Top Diabetes, 2022; 2 (1): 1–130
53

2022 Guidelines on the management of patients with diabetes
A position of Diabetes Poland

can Diabetes Association. Circulation 2014; 130: 1110–1130.
4. Ginsberg HN, Elam MB, Lovato LC, et al. Effects of com-

bination lipid therapy in type 2 diabetes mellitus. N Engl 
J Med 2010; 362: 1563–1574.

5. Mach F, Baigent C, Catapano AL, et al. 2019 ESC/EAS 
guidelines for the managementof dyslipidaemias: li-
pid modification to reduce cardiovascular risk. The 
Task Force for the management of dyslipidaemias of 
the European Society of Cardiology (ESC) and Euro-
pean Atherosclerosis Society (EAS). Eur Heart J 2020; 
41: 111–188.

6. Mihaylova B, Emberson J, Blackwell L , et al. Cholester-
ol treatment trialists’ (CTT) collaborators. The effects 
of lowering LDL cholesterol with statin therapy in peo-
ple at low risk of vascular disease: meta-analysis of in-
dividual data from 27 randomised trials. Lancet 2012;  
380: 581–590.

7. Ray KK, Colhoun HM, Szarek M, et al. Effects of aliro-
cumab on cardiovascular and metabolic outcomes after 

acute coronary syndrome in patients with or without 
diabetes: a prespecified analysis of the ODYSSEY OUT-
COMES randomised controlled trial. Lancet Diabetes 
Endocrinol 2019; 7: 618-628.

8. Sabatine MS, Giugliano RP, Keech AC, et al. FOURIER 
Steering Committee and Investigators. Evolocumab and 
clinical outcomes in patients with cardiovascular disease. 
N Engl J Med 2017; 376: 1713–1722.

9. Taskinen MR, del Prato S, Bujas-Bobanovic M, et al. Effi-
cacy and safety of alirocumab in individuals with type 2 
diabetes mellitus with or without mixed dyslipidaemia: 
analysis of the ODYSSEY LONG TERM trial. Atheroscle-
rosis 2018; 276: 124–130.

10. Visseren FLJ, Mach F, Smulders YM, et al. 2021 ESC guide-
lines on cardiovascular disease prevention in clinical 
practice. Eur Heart J 2021; 42 : 3227–3337.

11. Zhang XL, Zhu QQ, Zhu L, et al. Safety and efficacy of 
anti- PCSK9 antibodies: a meta-analysis of 25 rand-
omized, controlled trials. BMC Med 2015; 13: 123.

15. Hypoglycaemia
Key recommendations
•  Every diabetic should be asked about the symptoms and frequency of hypoglycaemia at every medical appointment. [c]
•  Anyone at high risk of clinically significant hypoglycaemia (< 54 mg/dl, < 3.0 mmol/l) should be prescribed glucagon. 
Family members, guardians, teachers of children and young people with diabetes should be familiar with the 
administration of glucagon. [e]

•  Consideration should be given to a change in the management of diabetes with episodes of severe hypoglycaemia  
and unawareness of hypoglycaemia. [e]

•  For the treatment of hypoglycaemia in conscious patients (with a glucose level ≤ 70 mg/dl, 3.9 mmol/l), it is necessary 
to administer 15 g of glucose or other simple carbohydrates orally. If glucose determination continues to indicate 
hypoglycaemia after 15 minutes, glucose / carbohydrate administration should be repeated. Once hypoglycaemia has 
subsided, the diabetic should have a snack / meal if there is a possibility of recurrence. [e]

•  In insulin-treated diabetic patients with unawareness of hypoglycaemia or an episode of severe hypoglycaemia,  
the therapeutic goal should be slightly higher glucose levels for at least a few weeks to at least partially restore  
the perception of hypoglycaemic symptoms and to prevent their occurrence in the future. [a]

I. Definition
Hypoglycaemia is diagnosed when blood glu-

cose levels drop below 70 mg/dl (3.9 mmol/l), 
regardless of the presence of clinical symptoms, 
which in some people – especially those with 
long-standing type 1 diabetes – may only appear 
at lower glycaemic values. A value of 70 mg/dl  
(3.9 mmol/l) should be considered a warning con-
centration that needs the ingestion of carbohy-
drates or dose adjustment of medications with 
glycaemic lowering properties, irrespective of the 
presence or absence of symptoms, in order to pre-
vent a further drop in blood glucose. This justifies 
setting the cut-off value for life-threatening  hy-
poglycaemia at 70 mg/dl (3.9 mmol/l). A value less 

than 54 mg/dl (3.0 mmol/l) should be considered 
clinically significant hypoglycaemia. Symptoms of 
hypoglycaemia may also occur at higher blood glu-
cose values, even > 100 mg/dl (5.6 mmol/l), when 
the blood glucose level drops rapidly. Hypogly-
caemia unawareness, defined as not experiencing 
pathologically low (≤ 70 mg/dl, i.e. ≤ 3.9 mmol/l) 
blood glucose values, is a serious complication of 
frequent hypoglycaemic episodes.

The classification of hypoglycaemia according 
to the International Hypoglycaemia Study Group 
2017 is shown in Table 15.1. Severe hypoglycaemia is 
an episode that requires the assistance of another 
person to administer carbohydrates, glucagon or 
take other action. Information on blood glucose 
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Table 15.1. The classification of hypoglycaemia according to the International Hypoglycaemia Study Group, 2017

Level Criterion of
plasma

Remark

Alarming glucose level 
(level 1)

≤ 70 mg/dl  
≤ 3,9 mmol/l

Glucose levels requiring treatment with simple carbohydrates; 
Adjusting glucose-lowering drug dosage is recommended

Clinically significant 
hypoglycaemia (level 2)

< 54 mg/dl  
< 3,0 mmol/l

Sufficiently low glucose levels indicative of clinically relevant 
hypoglycaemia

Severe hypoglycaemia 
(level 3)

No specific glucose 
threshold

Hypoglycaemia accompanied by severe cognitive impairment 
requiring the assistance of others to remedy an episode  

of hypoglycaemia

levels may not be available during an episode; 
however, the cessation of symptoms after the ad-
ministration of glucose and/or glucagon is consid-
ered sufficient evidence that the episode occurred 
due to low blood glucose levels.

Recurrent severe hypoglycaemia: 2 or more 
episodes of severe hypoglycaemia in the last  
12 months.

II. General remarks
1. Diabetic patients must not automatically be 

considered at risk of hypoglycaemia and be 
burdened with the resulting employment and 
social consequences.

2. The risk of hypoglycaemia increases in the fol-
lowing situations:

•	 the use of insulin as part of monotherapy or 
in combination with other antihyperglycaemic 
drugs;

•	 the use of sulphonylurea derivatives as part of 
monotherapy or in combination with other an-
tihyperglycaemic drugs;

•	 inappropriate dosage of the above drugs in 
cases of increased physical exertion, reduced 
caloric intake or alcohol consumption;

•	 attempting to rapidly normalise HbA1c levels;
•	 existence of comorbidities conducive to hypo-

glycaemia (e.g. renal failure, hypothyroidism, 
adrenal insufficiency, nutritional disorders, 
diseases accompanied by impaired intestinal 
absorption):

•	 hypoglycaemia unawareness;
•	 episode of severe hypoglycaemia in recent 

weeks.
3. In some patients (the elderly, people suffering 

from ischaemic heart disease), hypoglycaemia 
can be life-threatening.

III.  The management of recurrent 
hypoglycaemia consists in: 

•	 conducting a thorough analysis of both the 
diabetic’s habits and the treatment used for 
diabetes and other diseases;

•	 raising awareness of the need to prevent hy-
poglycaemia among diabetics (e.g. recom-
mending the reduction of insulin dose before 
exercise);

•	 modifying diabetes therapy to reduce the risk 
of hypoglycaemia (e.g. replacing sulphonylurea 
derivatives with drugs characterised by a low-
er risk of hypoglycaemia, changing the insu-
lin therapy model, using insulin medications 
subject to a lower risk of hypoglycaemia, using 
insulin pumps, preferably models that auto-
matically stop the insulin supply in the case of 
hypoglycaemia or a risk thereof, etc.);

•	 self-monitoring and use of continuous glyce-
mic monitoring (CGM) or scanning (isCGM/
FGM) systems if available to the patient. 

IV.  Management of hypoglycaemia 
unawareness
Implement management as in the case of re-

current hypoglycaemia and:
•	 educate diabetics and their relatives in recog-

nising subtle and atypical signs of imminent 
hypoglycaemia (hypoglycaemia detection 
training);

•	 take hypoglycaemia into account in the pa-
tient’s professional activity and driving;

•	 modify therapy to significantly reduce the fre-
quency of hypoglycaemia as the only method 
to improve the detection of hypoglycaemia.

V.  Emergency management  
of hypoglycaemia

1. In conscious persons:
•	 consumption of 15 g of glucose or other simple 

carbohydrates and checking the blood glucose 
level after 15 minutes is advisable. Should hy-
poglycaemia persist, it is recommended that 
15 g of glucose/simple carbohydrates be con-
sumed again and that blood glucose level be 
re-checked after 15 minutes;

•	 in the event of a possible re-occurrence of 
a hypoglycaemic incident – e.g. following an 
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accidental insulin overdose, alcohol consump-
tion or prolonged exercise – the consumption 
of complex carbohydrates and blood glucose 
level monitoring are recommended in addition 
to the above intervention.

2. In unconscious persons or ones with impaired 
consciousness and unable to swallow:

•	 administer intravenously a 10% or 20% glucose 
solution (0.2–0.5 g glucose/kg of body weight); 
if there is a risk of another drop in blood glu-
cose level, the infusion of a 10% glucose solu-
tion should be maintained along with blood 
glucose level control;

•	 in case of difficulties with venous access, ad-
minister 1 mg of glucagon intramuscularly or 
subcutaneously (0.5 mg in children weighing 
below 25 kg and 1 mg in children weighing 
above 25 kg); a 3 mg dose of glucagon may also 
be administered intranasally in diabetics over 
the age of 4, regardless of body weight;

•	 after regaining consciousness, if there is a risk 
of recurrent hypoglycaemia incident, oral ad-
ministration of 10–20 g of carbohydrates along 
with blood glucose level monitoring is recom-
mended;

•	 diabetics treated with insulin or sulphonylurea 
derivatives may experience prolonged epi-
sodes of hypoglycaemia, sometimes requiring 
hours of glucose solution infusion;

•	 hospitalisation of the patient should be con-
sidered in cases of severe hypoglycaemia in-
cidents due to the life-threatening possibility 
of irreversible changes in the central nervous 
system; this particularly applies to patients 
who may suffer the re-occurrence of severe 
hypoglycaemia;

•	 in the outpatient setting, intramuscular or sub-
cutaneous injection of glucagon or intranasal 
glucagon administration by trained community 
members is recommended.

3. In patients undergoing intensive insulin thera-
py with the use of insulin analogues or treat-

ment with a personal insulin pump, managing 
hypoglycaemia typically involves only the oral 
administration of 15 g of glucose and check-
ing blood glucose after 15 minutes. If the low 
blood glucose level persists, glucose should 
be administered once again, with the blood 
glucose level re-checked after another 15 min-
utes (15/15 rule). With personal insulin pump 
therapy, if hypoglycaemia does occur or there 
is a risk that it may do so, it is advisable to stop 
the basal insulin infusion and re-check the 
blood glucose level.

4. In patients treated with long-acting insulins 
(human insulin and analogues), yet another 
factor to be considered is the possibility of 
a delayed relapse of hypoglycaemia once the 
diabetic patient has first been brought out of 
the hyperglycaemic state.
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16.  Management of acute diabetic complications 
in the course of hyperglycaemia

Key recommendations
•  There are no large randomised clinical trials to substantiate the therapeutic management of acute hyperglycaemic 
conditions recommended in various guidelines. Nonetheless, following the guidelines for the management of diabetic 
ketoacidosis shortens the treatment time. [c]

•  In diabetic ketoacidosis, crystalloids are preferred over colloid fluids in replenishing the body’s water deficit. [c]
•  In acute hyperglycaemic conditions, continuous intravenous insulin infusion is preferred, with the initial dose (bolus) calculated 

based on current body weight rather than blood glucose level values. [c]
•  In acute hyperglycaemic states, particularly diabetic ketoacidosis, potassium should be supplemented by monitoring 
serum potassium levels. [B]

•  Bicarbonate administration is not recommended in diabetic ketoacidosis at pH values exceeding 6.9. [B]

I. Classification
1. Diabetic ketoacidosis (mortality: 0.2–2%; risk of 

death is increased in patients with recurrent ep-
isodes of DKA).

2. Hyperosmolar Hyperglycaemic State (mortality 
– ca. 15%).

3. Lactic acidosis (mortality – ca. 50% based on his-
torical data but nowadays largely depends on the 
experience of the centre providing treatment, as 
well as the severity of the underlying disease and 
co-morbidities).

II. Diabetic ketoacidosis
1. Causes:
•	 interruption of or errors in insulin therapy;
•	 late diagnosis of type 1 diabetes;
•	 smoking, alcohol abuse;
•	 acute inflammations (e.g. bacterial, viral, fungal in-

fections);
•	 pregnancy;
•	 diabetic renal disease;
•	 other.

2. Diagnosing: see table 16.1.
3. Differentiation:
•	 starvation ketosis;
•	 alcoholic ketoacidosis [blood glucose level rare-

ly above 250 mg/dl (13.9 mmol/l); bicarbonate 
concentration usually at 18 mmol/l or higher];

•	 metabolic acidosis with an anion gap above  
20 mEq/l (intoxication with ethyl glycol, meth-
anol, paraldehyde and salicylates);

•	 lactic acidosis (note that an increase in blood 
lactate levels may occur in ketoacidosis);

•	 other comatose states that lead to hypergly-
caemia and ketosis or are accompanied by 
such things as stroke or uremic coma.

4. Monitoring ketoacidosis:
•	 assessing blood pressure, pulse rate, respiratory 

rate and degree of consciousness every 1–2 hours;
•	 measuring fluid balance every 1–2 hours;
•	 measuring body temperature every 8 hours;
•	 measuring blood glucose levels every 1 hour;
•	 determining serum or plasma sodium and po-

tassium concentrations every 4 hours [corrected 

Table 16.1. Ketoacidosis diagnosis criteria along with severity assessment

Diabetic ketoacidosis
Mild Moderate Severe

Plasma glucose [mg/dl]* > 250 > 250 > 250
blood pH 7.25–7.30 7.00–7.24 < 7.00
Blood NaHCO3 concentration [mEq/l] 15–18 10–15 < 10
Ketones in urine** Present Present Present
Ketones in serum** Present Present Present
Serum osmolality [mOsm/kg] Variable Variable Variable
Anion gap*** > 10 > 12 > 12
Impaired consciousness Conscious Conscious/disoriented Stupor/coma

* Not applicable to patients treated with SGLT2 inhibitors (Flozin) who may have lower blood glucose values (euglycaemic diabetic ketoaci-
dosis); **Nitroprusside method; *** as per the following formula: Na+ (mEq/l) – [Cl – (mEq/l) + HCO3– (mEq/l)]
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serum sodium concentration should be calculat-
ed as follows: for every 100 mg/dl (5.6 mmol/l) 
of blood glucose level value above 100 mg/dl  
(5.6 mmol/l), add 2 mmol/l to the current serum 
Na+ result];

•	 for hyperkalaemia > 5.5 mmol/l when potassium 
is not being administered – check after 2 hours; 
for kalemia < 5.5 mmol/l with potassium supple-
mentation – check every 4 hours;

•	 arterial blood gas test – every 4 hours;
•	 determination of baseline ketone level in blood 

and/or urine.
5. Treatment:
A. Hydration of the patient:

The water deficit (on average 100 ml/kg body 
weight) should be made up intravenously within 
24–48 hours along with monitoring the state of the 
circulatory system:
•	 1,000 ml of 0.9% NaCl solution within the first 

hour, then;
•	 500 ml/h of 0.9% NaCl solution for 4 hours, then;
•	 250 ml/h of 0.9% NaCl solution until the ac-

id-base balance is restored;
•	 once the blood glucose level falls below 250 mg/dl  

(13.9 mmol/l), a 5% glucose infusion should be 
added, administered at a rate of 100 ml/h; if glu-
cose is added after 24 hours of fluid therapy, the 
volume of the administered 0.9% NaCl solution 
should be reduced to 150 ml/hour;

•	 in states of increased energy demand (e.g. infec-
tion concomitant with ketoacidosis, hyperthy-
roidism, pregnancy) it is recommended to admin-
ister a 10% glucose solution and not a 5% one, at 
an infusion rate of 70 ml/hour;

•	 In patients with low body weight – below 50 kg 
– hydration should be carried out according to 
paediatric recommendations (Figure 23.1).

B. Reducing hyperglycaemia:
Intravenous insulin therapy:

•	 the starting bolus dose of insulin is 0.1 units/kg 
of body weight;

•	 this is followed by continued intravenous insu-
lin infusion at a rate of 0.1 units/kg bw/h along 
with blood glucose level control; in patients 
who have subcutaneous insulin deposition 
after previous injections, intravenous insulin 
therapy should be started with an infusion of 
0.1 units/kg bw/h without a starting bolus dose;

•	 the infusion rate should be adjusted according 
to the current blood glucose level, which must 
be monitored every 1 hour;

•	 the reduction in blood glucose values per hour 
should not exceed 100 mg/dl (5.6 mmol/l);

•	 if plasma glucose does not fall by 50–70 mg/dl 
(2.8–3.9 mmol/l) from the baseline value with-
in the first hour, the rate of intravenous insulin 
infusion should be increased (usually doubled) 
every hour until a continuous blood glucose 
level decrease of 50–70 mg/dl/hour (2.8–3.9 
mmol/l/hour) is achieved.

C. Rectifying electrolyte abnormalities:
•	 the potassium deficit in persons with ketoaci-

dosis is 3–5 mmol/kg bw;
•	 potassium supplementation should be carried 

out according to the principles outlined below.
•	 Serum potassium concentration:
•	 K+ > 5.5 mmol/l → do not administer KCl;
•	 K+ 5-5.5 mmol/l → 5–10 mmol of KCl per hour;
•	 K+ 4-5 mmol/l → 10–15 mmol of KCl per hour;
•	 K+ 3-4 mmol/l → 15–20 mmol of KCl per hour;
•	 K+ < 3 mmol/l → stop insulin administration; 

use an intravenous infusion of 25 mmol of KCl 
per hour.
Potassium supplementation of > 15 mmol/hour 

should be administered to a vena cava after cen-
tral venipuncture or to two peripheral veins.
D.  The use of bicarbonate should be considered 

only when pH below 6.9 is found in arterial blo-
od (in small doses not exceeding 1 mmol/kg 
bw); elevated lactate concentration in the co-
urse of ketoacidosis is not an indication for the 
administration of bicarbonate (a small increase 
in lactate due to tissue hypoxia often occurs in 
ketoacidosis).

E.  Low Molecular Weight Heparin – consider ad-
ministering a preventive dose in patients with 
severe DKA.

6. Adverse effects of the treatment used:
•	 hypokalaemia associated with insulin admin-

istration and compensation of acidosis using 
bicarbonates;

•	 hypernatraemia, mainly associated with unwar-
ranted administration of NaHCO3 (e.g. pulmo-
nary oedema, cerebral oedema; should cere-
bral oedema occur, the following treatment is 
recommended: intravenous infusion of man-
nitol at a dose of 1–2 g/kg of body weight over 
20 minutes);

•	 hyperglycaemia caused by discontinuation of 
intravenous insulin after improvement, without 
timely administration of insulin by the subcu-
taneous route;

•	 hypoglycaemia caused by too intensive insulin 
treatment;

•	 hyperchloremia due to the use of too much 
saline.
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7. Complications of ketoacidosis:
•	 hypovolaemic shock;
•	 acute renal failure;
•	 cerebral oedema – more common in children.
8. Figure 23.1 shows the unique aspects of manag-

ing acute ketoacidosis in children.

III. Hyperosmolar Hyperglycaemic State
1. Causes:
•	 it typically develops following delayed diagno-

sis or inadequate treatment of type 2 diabetes;
•	 in the course of a stroke or myocardial infarc-

tion; 
•	 after heavy alcohol consumption; 
•	 following the use of certain diuretics; 
•	 as well as in patients with chronic renal failure; 
•	 with mental illness and with symptoms of in-

fection.
2. Diagnosis

Laboratory diagnostic criteria for Hyperosmo-
lar Hyperglycemic State:
•	 blood glucose level > 600 mg/dl (> 33.3 mmol/l);
•	 pH > 7.30;
•	 serum bicarbonate concentration > 15.0 mmol/l;
•	 corrected hypernatraemia (calculated accord-

ing to the formula) ≥ 150 mmol/l;
•	 serum ketones: none/trace amounts;
•	 effective osmolality > 320 mOsm/kg H2O.

Effective molality (mOsm/kg H2O) =
= 2 [Na+ (mmol/l)] + blood glucose level 

(mmol/l)
{2 [measured Na (mEq/l)] + [blood glucose level 

(mg/dl)]/18}
The normal plasma molality is 280–300 mOsm/

kg H2O.
3. Differentiation:
•	 ketosis coma;
•	 coma states in the course of central nervous 

system diseases;
•	 uremic coma;
•	 coma in the course of poisoning.
4. Treatment

The principles of treatment are similar to those 
for ketoacidosis:
•	 lowering blood glucose level (similar insulin 

doses as in the treatment of ketoacidosis);
•	 normalising plasma molality – gradual reduc-

tion in osmolality (not more than 3 mOsm/kg 
H2O/hour);

•	 subcutaneous administration of Low Molecular 
Weight Heparin;

•	 compensating for water and electrolyte defi-
ciencies: significantly higher water loss than in 
patients with ketoacidosis;

•	 using a hypotonic solution (0.45% NaCl or 
emergency rehydration fluid), and once the ap-
propriate plasma molality has been achieved, 
0.9% NaCl by intravenous infusion under car-
diovascular control: the NaCl solution infusion 
rate is set according to the serum sodium con-
centration and plasma molality;

•	 the blood glucose level must be checked every 
hour and the electrolyte level every 4–6 hours.

IV. Lactic acidosis
1. Causes:
•	 type A lactic acidosis develops following car-

diogenic shock, severe bleeding, septic shock 
or acute and chronic respiratory failure (not 
characteristic of diabetes), with 3/4 of diabet-
ics dying from cardiovascular causes; this syn-
drome can occur in diabetic patients;

•	 type B lactic acidosis occurs for reasons oth-
er than hypoxia. It occurs in patients with di-
abetes mellitus, liver disease and proliferative 
diseases, as well as after taking ethanol, bigua-
nides, salicylates and methyl alcohol.

2. Laboratory diagnostic criteria:
•	 moderately elevated blood glucose level; how-

ever, it may also be normal;
•	 reduced blood pH (< 7.30), bicarbonate con-

centration < 10 mmol/l, anion gap > 16 mmol/l;
•	 lactate concentration > 5 mmol/l;
•	 no change in serum sodium concentration 

(may be reduced in alcoholics);
•	 there is usually an increase in serum potassium 

levels.
3. Treatment includes the following actions:
•	 counteracting shock (compensating for dehy-

dration and hypovolaemia, moderate adminis-
tration of peripheral vasoconstrictors);

•	 prevention of hypoxaemia and hypoxia;
•	 preventing excessive lactic acid formation (in-

fusion of glucose and insulin while monitoring 
blood glucose level);

•	 alkalinisation by administering sodium bicar-
bonate (the requirement is as follows: BE × 0.3 
× body weight [in kg]);

•	 in justified cases (biochemical and/or clinical 
indications), renal replacement therapy is re-
quired.
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17.  Principles of diagnosis and treatment  
of patients with chronic coronary syndrome 
and coexisting diabetes

Key recommendations
•  In diabetic patients with chronic coronary syndrome (CCS) in the absence of contraindications, acetylsalicylic acid  
and statins should be used [A] and ACE inhibitor treatment should be considered. [c]

•  After a heart attack, the administration of a β-blocker should be continued indefinitely. [B]
•  After myocardial infarction, drugs with documented cardioprotective effects (SGLT2 inhibitors, GLP1 agonists) should  
be included. [a]

Coronary artery disease (CAD) is a condition 
caused by the presence of atherosclerotic plaques 
in the epicardial coronary arteries. The clinical 
course of the disease can be variable, changing 
over time. The course of CAD can involve long pe-
riods of stability. This disease, as a chronic, progres-
sive condition, can worsen at any time, resulting in 
an acute coronary syndrome (ACS) conditioned by 
an acute thrombotic event caused by rupture or 
erosion of atherosclerotic plaque. CAD is therefore 
clinically diverse and in its clinical course, acute 
coronary syndromes (ACS) and chronic coronary 
syndromes (CCS) can be distinguished. 

The following clinical situations are most com-
monly encountered when CCS is suspected or di-
agnosed: 
•	 patients with suspected CCS and ‘stable’ angi-

na and/or dyspnoea;
•	 patients with newly diagnosed heart failure or 

left ventricular dysfunction and suspected CCS;
•	 patients who are asymptomatic or have stable 

symptoms one year after the diagnosis of dis-
ease or revascularisation;

•	 patients with symptoms of angina and sus-
pected vasospastic or microvascular disease;

•	 asymptomatic patients diagnosed with CCS 
at screening. All of the above situations are 
classified as CCS, but each is associated with 
a different risk of future cardiovascular events, 
which may vary over time. 

I.  The differences in the clinical course of 
CCS as above in people with diabetes 
indicate the need to perform at least 
annual check-ups to assess the presence 
of risk factors for this disease.

II.  Indications for tests for coronary artery 
disease diagnosis
Indications for diagnostic, functional and ana-

tomical tests for CCS diagnosis and risk stratifica-
tion in diabetic patients (cardiology consultation) 
(Fig. 17.1)
1. Presence of typical or atypical cardiovascular 

symptoms.
2. Abnormal resting ECG.
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3. Coexistence of atherosclerotic lesions in pe-
ripheral arteries, including carotid arteries.

4. Planned initiation of intensive exercise in peo-
ple > 35 years old with a history of an inactive 
lifestyle.

5. Type 1 diabetes, lasting > 15 years.
6. Presence, in addition to diabetes, of two or 

more CCS risk factors:
•	 abnormal lipid metabolism parameters (see 

Chapter 4);
•	 hypertension;
•	 smoking;
•	 family history of premature atherosclerosis;
•	 presence of albuminuria;
•	 the presence of autonomic neuropathy.

III.  Treatment of diabetic patients with 
chronic coronary syndrome –  
according to the new terminology  
of the European Society of Cardiology

1. Implementing a healthy lifestyle (see Chapter 6).

2. Hypoglycaemic treatment aimed at achieving 
therapeutic goals (see Chapter 4).

3. Reduction or normalisation of risk factors for 
coronary artery disease:

•	 normalisation of blood pressure (see Chapter 13);
•	 treatment of lipid disorders (see Chapter 14).
4. Specificity of pharmacotherapy of CCS in di-

abetes 
•	 antiplatelet treatment – acetylsalicylic acid. 

Should also be used in patients with type 
2 diabetes and type 1 diabetes > 40 years of 
age, at increased risk of cardiovascular events 
(> 5% risk of developing ischaemic heart dis-
ease within 10 years). The efficacy of acetylsal-
icylic acid for primary prevention in diabetic 
patients with low cardiovascular risk has not 
been confirmed:
 » the recommended dose of acetylsalicylic 

acid is 75 –100 mg/day;
 » in case of contraindications to acetylsali-

cylic acid it may be appropriate and advis-

Figure 17.1. An algorithm for the diagnosis of and risk stratification in ischemic heart disease (IHD) in diabetic patients.

Continued regular monitoring for IHD risk factors specific for diabetes and independent from the latter
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to diagnose IHD and evaluate risk
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able to administer clopidogrel at a dose of 
75 mg/day;

 » after percutaneous coronary intervention 
(PCI), ASA at 75–100 mg/day and clopi-
dogrel at 75 mg/day for 6 months is rec-
ommended. In cases of increased risk of 
haemorrhagic complications, it is advisable 
to shorten the treatment to 1–3 months. 
Prasugrel or ticagrelor may be considered 
as second-line treatment in place of clopi-
dogrel in situations of high risk of coronary 
complications such as, but not limited to: 
high risk of elective stent implantation (e.g. 
suboptimal stent implantation or other 
situations during the procedure associat-
ed with a high risk of stent thrombosis, left 
coronary artery trunk stenosis with high 
anatomical complexity or stent implanta-
tion in multiple vessels) or if DAPT cannot 
be used due to ASA intolerance;

•	 use of cardioselective β-blockers or multifunc-
tional β-blockers blocking α1 and β1 receptors;

•	 drugs that block the RAA system (ACE inhib-
itors).
If pharmacotherapy fails, it is advisable to con-

sider revascularisation.
Exercise testing and other functional methods 

are used to: confirm the diagnosis, document is-
chaemia, stratify risk, and facilitate the selection of 
methods of treatment and the evaluation of their 
effectiveness. Exercise test is the most frequent-
ly performed test as it still continues to be the 
most easily accessible method, but its sensitivity 
and specificity in detecting ischaemia are limited, 
especially in women. Other functional methods 
include stress echocardiography, perfusion scin-
tigraphy, magnetic resonance imaging (MRI), and 
positron emission tomography (PET). Among an-

atomical methods, invasive coronary angiography 
is still the “gold standard”, and multidetector com-
puted tomography (MDCT) may also be useful. It 
should be pointed out that patients with diabetes 
are usually at  high and very high risk of coronary 
heart disease. In the high-risk group, functional 
tests are recommended as a first step, while in 
very high-risk patients, coronary angiography is 
the first step in the diagnostic process. The role of 
multislice CT is a high negative predictive value, so 
it is rather useful to exclude significant coronary 
artery stenosis. It is not recommended for high-risk 
patients as it represents an unnecessary burden of 
contrast and radiological exposure for them.
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17.1.  Management of acute coronary  
syndromes in patients with diabetes  
– antihyperglycemic therapy

Key recommendations
•  When a patient with acute coronary syndrome is admitted to hospital, blood glucose should be measured, in diabetic patients  
if no current result is available, HbA1c should also be assessed. [a]

•  On the first day of acute coronary syndrome, intravenous insulin infusion is recommended under glycaemic control,  
with target values of 100–180 mg/dl. [c]

In acute coronary syndrome, normalisation 
of glycaemia with intravenous insulin infusion is 
recommended in states of unspecified ‚relative 
hyperglycaemia’. Relative hyperglycaemia is de-
fined as a blood glucose of more than 140 mg/dl  
(7.8 mmol/l) in patients with previously diagnosed 
diabetes or more than 180 mg/dl (10.0 mmol/l) in 
patients without previously diagnosed diabetes. 
Intravenous insulin is the only way to rapidly nor-
malise blood glucose and improve prognosis after 
acute coronary syndrome. Treatment of ischaemic 
heart disease in people with carbohydrate metab-
olism disorders should involve a diabetes special-
ist wherever possible.

I. First day of acute coronary syndrome
1. Oral antidiabetic drugs should be discontin-

ued.
2. In all cases of acute coronary syndrome, blood 

glucose should be measured on admission.
3. When blood glucose exceeds 140 mg/dl  

(7.8 mmol/l) in people with previously diag-
nosed diabetes or 180 mg/dl (10.0 mmol/l) in 
people without previously diagnosed diabe-
tes, an intravenous insulin infusion should be 
given at the rate shown in Table 17.1.1. Recom-
mended frequency of blood glucose control 
during the day: every 1 hour, and after blood 
glucose stabilisation: every 2 hours. Glucose 
levels should be maintained in the range of  
100–180 mg/dl (5.6–10 mmol/l), adjusting insu-
lin infusion accordingly.

4. Potassium levels should be monitored during 
the insulin infusion.
If blood glucose is above 180 mg/dl ( 10.0 

mmol/l), the intravenous glucose infusion should 
be temporarily interrupted and restarted once 
blood glucose has fallen to 180 mg/dl ( 10 .0 
mmol/l), with a concomitant increase in the rate 
of intravenous insulin infusion.

5. If meals are consumed, additional short-acting 
insulin should be injected intravenously.

6. In the case of diabetic ketoacidosis, follow the 
recommendations for the treatment of ketoac-
idosis (Chapter 16).

II.  From the second day of acute  
coronary syndrome until  
the end of hospitalisation

1. Hypoglycaemic treatment must provide  
24-hour blood glucose values between 100 
and 180 mg/dl (5 .6–10.0 mmol/l). It must 
therefore be individualised, preferably carried 
out in collaboration with a diabetologist.

2. In patients without evidence of acidosis, with 
carbohydrate metabolism disorders diagnosed 
on the first day of acute coronary syndrome or 
previously successfully treated with metform-
in, good metabolic control of diabetes in this 
period may be ensured by an appropriate diet 
(Chapter 6). In all other cases, insulin therapy 
should be provided in a multiple-injection 
model according to the previously described 
principles (Chapter  12).

3. In type 2 diabetic patients with overweight or 
obesity immediately before the end of hospi-
talisation, even as early as the third day after 
the intervention, metformin can be adminis-
tered in addition, in the absence of contraindi-
cations to its administration. After 2–3 days of 
treatment with metformin, it may be possible 
to reduce the dose of insulin. 

III. At the end of hospitalisation
Metformin should be started in any patient 

with type 2 diabetes after an acute coronary syn-
drome, unless there are contraindications or intol-
erance to the drug. 

Patients with type 2 diabetes who have 
achieved good metabolic control (II. 1) on the day 
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of hospital discharge, with a daily insulin require-
ment not exceeding 30 units, may be returned to 
the hypoglycaemic therapy used before the acute 
coronary syndrome. Patients who were diagnosed 
with diabetes during hospitalisation and achieved 
good metabolic control (II. 1) on the day of hospi-
tal discharge, with a daily insulin requirement not 
exceeding 30 units, who are obese or overweight, 
can be managed with oral metformin, possibly in 
combination with other drugs. If good metabolic 
control of diabetes is not achieved or the daily in-
sulin requirement exceeds 30 units, insulin therapy 
should be continued. Any patient with carbohy-
drate metabolism disorders after an acute coro-
nary syndrome should be urgently referred to a di-
abetes specialist.

note 1: In every patient with acute coronary 
syndrome, except those with previously diagnosed 
diabetes, an oral glucose tolerance test should be 
performed before leaving hospital (see section 1, 
point III, Table 17.1.1). If glucose intolerance or di-
abetes is diagnosed, a diabetes consultation is in-
dicated.

note 2: Before elective coronary angiography 
performed for diagnostic or therapeutic purpos-
es, metformin should be discontinued at least  
48 hours before the procedure. It can be resumed 
24 hours after coronary angiography.

note 3: Results from randomised trials indicate 
additional cardioprotective effects of SGLT2 inhib-
itors and GLP1 agonists. Their addition to therapy 
should be considered in patients at high or very high 
cardiovascular risk.  
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Table 17.1.1. Approximate insulin infusion rate as a function of glucose concentration

Blood glucose 10% glucose solution [ml/hour] Insulin [units/hour]
< 100 mg/dl
< 5,5 mmol/l

50 Stop the infusion for 15–30 minutes

100–140 mg/dl
5,5–7,8 mmol/l

50 0,5–1,0

140–180 mg/dl
6,7–10 mmol/l

50 1,0–2,0

180–250 mg/dl
10–13,9 mmol/l

Stop the infusion, until blood glucose is reduced  
to < 180 mg/dl (10.0 mmol/l)/hour, and then 50

2,0–4,0

250–300 mg/dl
13,9–17,4 mmol/l

Stop the infusion, until blood glucose is reduced  
to < 180 mg/dl (10.0 mmol/l)/hour, and then 50

4,0–6,0

https://pubmed.ncbi.nlm.nih.gov/?term=Su+SY&cauthor_id=19318384
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18. Stroke in diabetic patients
Key recommendations
•  Hyperglycaemia detected on admission to hospital in the acute phase of stroke is associated with higher mortality, more 
severe stroke and greater neurological deficit in both diabetic and non-diabetic patients. [a]

•  The intervention studies conducted to date provide no evidence that maintenance of normoglycaemia, achieved  
with intravenous insulin therapy, in the acute phase of stroke improves patient prognosis. However, such therapy is 
associated with a higher risk of hypoglycaemia. [a]

•  Current guidelines for correcting hyperglycaemia in stroke are based only on expert recommendations/opinions. [e]

Diabetes is a strong risk factor for both is-
chaemic and haemorrhagic stroke. Elevated 
glucose levels are found in more than 60% of 
patients hospitalised for acute stroke. Approxi-
mately 20% of cases of hyperglycaemia are found 
in individuals with previously diagnosed diabetes, 
16–24% of cases include patients with previously 
undiagnosed diabetes, while the remaining cases 
represent patients with transient (stress) hyperg-
lycaemia. 

Hyperglycaemia found in the acute stage of 
stroke stroke is an unfavourable prognostic fac-
tor in both diabetic and non-diabetic patients. 
Its presence is associated with a risk of a larger 
ischaemic focus and its haemorrhagic conversion, 
a more severe course of the disease and a worse 
prognosis (lower independence of patients and 
higher early and late mortality). Hyperglycaemia 
found on admission to hospital usually tends to 
gradually and spontaneously decrease after the 
first several hours/days of the condition.

The few randomised intervention studies con-
ducted in the acute stage of stroke (up to 72 hour) 
do not provide evidence that maintenance of nor-
moglycaemia, achieved with intravenous insulin 
therapy, reduces mortality or improves neurolog-
ical deficit. The recommended glycaemic targets 
for people diagnosed with acute stroke are simi-
lar to those recommended for other severe acute 
conditions. Insulin therapy should be initiated with 
glycaemic values ≥ 180 mg/dl (10 mmol/l) and gly-
caemic levels should be maintained in the range 
of 140–180 mg/dl (7.8–10 mmol/l), avoiding the risk 
of hypoglycaemia.

Insulin should be administered intravenously 
in 0.9% NaCl solution using a syringe pump, un-
der strict glycaemic control. The rate of insulin 
infusion should be modified according to point-
of-care blood glucose values measured every 1 
hour, and every 2 hours once stable values are ob-
tained. A general scheme for modifying the rate 
of intravenous insulin infusion according to the 
found glycaemia is shown in Table 26.1. Potassium 

levels should be monitored during insulin infusion  
2–3 times a day.

The administration of insulin by intravenous 
infusion of GIP (glucose, insulin, potassium) is not 
recommended. In the first few days after a stroke 
and in patients who remain unconscious for longer, 
insulin should not be administered subcutaneously.

A medical unit providing stroke treatment 
should have a specific dosing algorithm for intra-
venous insulin infusion, which takes into account 
changes in the infusion rate according to the gly-
caemic values. The team of doctors and nurses 
should be trained in hyperglycaemic therapy.

As soon as the patient’s condition improves and 
they start eating meals, the intravenous insulin in-
fusion should be discontinued and subcutaneous 
insulin administration sholud be initiated. Discon-
tinuation of intravenous insulin infusion should 
be preceded by subcutaneous administration of 
short-acting insulin or a rapid-acting insulin analog 
approximately 1 hour before stopping the intrave-
nous infusion. The recommended treatment reg-
imen for subcutaneously administered insulin is 
a short-acting insulin or its rapid-acting analog ad-
ministered before meals and a long-acting insulin 
administered 1 or 2 times a day. In some cases it is 
sufficient to administer only a short-acting or rap-
id-acting insulin before meals. The insulin should be 
administered before meals, based on blood glucose 
measurements taken immediately before meals.

Due to the high likelihood of diabetes in pa-
tients with recent ischaemic stroke, in whom dia-
betes has not been previously diagnosed, it is nec-
essary to carry out an evaluation in this direction 
once the patient’s condition has been stable.

Recommendations regarding blood pressure 
and other aspects of the management of patients 
with ischaemic stroke are the same as for non-di-
abetic patients, as there are no data that would 
suggest the benefit of different or specific man-
agement in diabetic patients.

Secondary prevention after stroke follows gen-
erally applicable principles.
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19.  Prevention, diagnosis and treatment  
of diabetic kidney disease

Key recommendations
•  Screening for increased urinary albumin excretion should be performed once a year in patients with type 1 diabetes 
(T1D) from the 5th year of disease duration; in patients with type 2 diabetes (T2D) from the time of diagnosis and in all 
diabetic patients with coexisting hypertension. [B]

•  To reduce the risk of diabetic kidney disease and/or to slow its progression, glycaemic control, blood pressure control 
and control of lipaemia should be optimised. [a]

•  If increased urinary albumin excretion is found, therapy with ACE inhibitors or angiotensin AT1 receptor antagonists 
should be used as they reduce the risk of progression of diabetic kidney disease (considering contraindications for their 
use). [a]

•  Serum creatinine and potassium levels should be monitored when using an ACE inhibitor, angiotensin AT1 receptor 
antagonist and/or a diuretic. [e]

In diabetic patients, urinary albumin excretion, 
serum creatinine levels and estimated glomerular 
filtration rate (eGFR) should be determined to de-
tect or assess the severity of diabetic kidney disease. 
Albuminuria and eGFR are independent predictors 
of cardiovascular and renal risk in diabetic patients.

I. Screening for albuminuria
Screening for albuminuria should be performed 

as follows once a year; 
•	 in T1D patients from the 5th year of disease du-

ration; 
•	 in T2D patients from the time of diagnosis. 

To assess urinary albumin excretion: the albu-
min/creatinine ratio (ACR) should be determined 
from the results of quantitative determinations in 
a single urine sample (preferably morning urine) — 
interpretation of results is shown in Table 19.1. The 
diagnosis of increased urinary albumin excretion is 
mandated by two positive ACR results.

II. Blood creatinine levels 
Blood creatinine levels should be determined 

in diabetic patients at least once a year, and this 
should be done regardless of the amount of uri-
nary albumin excretion. The creatinine levels 
should be used to determine the eGFR value.

III.  Epidemiology Collaboration formula 
should be used for determining GFR

CKD-EPI
GFR = 141 × min (Scr/k, 1)a × max (Scr/k, 1)–1.209 × 

0.993Age × 1.018 [for women]
Scr — serum creatinine levels
k — 0.7 for women and 0.9 for men
a = –0.329 for women and –0.411 for men
min = minimum of Scr/k or 1
max = maximum of Scr/k or 1

IV. Chronic kidney damage
The stages of chronic kidney damage are de-

fined in Table 19.2.
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V. Nephrology consultation
A referral of the patient for nephrology consul-

tation should be considered if:
•	 in the event that eGFR decreases to < 60 ml/

min/1.73 m2 and non-diabetic kidney disease 
is suspected; 

•	 in the event that eGFR decreases to < 30 ml/
min/1.73 m2, the patient should be referred for 
nephrology consultation. 

VI. Preventive recommendations
1. To reduce the risk of diabetic kidney disease 

and/or to slow its progression, glycaemic con-
trol, blood pressure control and control of li-
paemia should be optimised.

2. Smoking is an independent factor in the de-
velopment and progression of diabetic kidney 
disease.

VII. Treatment
1. To slow the progression of diabetic kidney 

disease, the therapeutic targets for glycaemia, 
lipidaemia and blood pressure outlined in 
Chapter 4 should be pursued.

2. If albuminuria is found, therapy with ACE in-
hibitors or angiotensin AT1 receptor antago-

nists should be used as they reduce the risk 
of progression of nephropathy (considering 
contraindications for their use). 

3. Serum creatinine and potassium levels should 
be monitored when using an ACE inhibitor, 
angiotensin AT1 receptor antagonist and/or 
a diuretic. 

4. The combined use of ACE inhibitors with an-
giotensin AT1 receptor antagonists is not rec-
ommended. 

5. The use of thiazide/thiazide-like diuret-
ics should be used when GFR ≥ 30 ml/min/ 
1.73 m2; a loop diuretic should be used when 
GFR < 30 ml/min/1.73 m2.

6. Metformin should not be used in patients with 
eGFR < 30 ml/min/1.73 m2. In patients with 
eGFR 30–59 ml/min/1.73 m2, metformin doses 
should be adjusted according to renal excre-
tory function.

7. In T2D patients with chronic kidney disease, 
consideration should be given to the use of 
a sodium-glucose cotransporter 2 inhibitor 
or glucagon-like peptide receptor agonist for 
which a nephroprotective effect was proved. 
These drugs reduce the risk of progression of 
chronic kidney disease (Table 19.3).

Table 19.1. Definition of abnormal urinary albumin excretion*

Category AER
[mg/day]

ACR (spot urine sample)  
[mg/d. or mg/g of creatinine]*

Albumin excretion [µg/min]
— urine collection

A1 – normal albuminuria or slightly 
increased albuminuria

< 30 < 30 < 20

A2 – moderately increased albuminuria 30–300 30–300 20–200

A3 – overt proteinuria > 300 > 300 ≥ 200

*The amount of albumin excreted in urine per g of creatinine corresponds approximately to the daily albuminuria, while avoiding errors 
associated with 24-hour urine collection

Table 19.2. Stages of chronic kidney damage

Category Description eGFR [ml/min/1.73 m2]
G1 Kidney damage* with normal or increased eGFR ≥ 90
G2 Kidney damage* with mildly decreased eGFR 60–89
G3a Moderately decreased eGFR 45–59
G3b Moderately to severely decreased eGFR 30–44
G4 Significantly decreased eGFR 15–29
G5 End-stage renal failure < 15

*Kidney damage is defined when there are a) abnormalities in biochemical composition and/or urine sediment; b) abnormal renal injury 
markers in blood and/or in imaging examinations of the kidneys or urinary tracts, which persist for more than 3 months
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20. Diabetic retinopathy
Key recommendations
•  Optimising glycaemic control, blood pressure and lipaemia reduces the risk of the development and progression  
of diabetic retinopathy. [a]

•  Dilated-pupil fundus examination should be performed no later than 5 years in adults with type 1 diabetes  
and immediately after diagnosis of type 2 diabetes. [B]

•  Laser photocoagulation reduces the risk of vision loss in patients with proliferative retinopathy. [a]
•  Intravitreal injections of anti-VEGF in patients with macular oedema can improve vision. [a]
•  Acetylsalicylic acid treatment aimed at cardioprotection is not contraindicated in patients with retinopathy and does 
not increase the risk of retinal haemorrhage. [a]

Complications related to diabetes affect al-
most all anatomical structures in the visual system. 
The most common and the most severe, because 
it threatens vision loss, is diabetic retinopathy and 
the associated diabetic macular oedema. Retin-
opathy is a highly specific neurovascular compli-
cation of both type 1 and type 2 diabetes. Of the 
extraretinal complications of diabetes, cataract 
and secondary glaucoma have the most clinical 
significance. The following recommendations take 
into account the new classification of diabetic 
retinopathy.

I.  Natural history and classification  
of diabetic retinopathy.

1. No signs of diabetic retinopathy
2. Mild non-proliferative diabetic retinopathy 

(NPDR) —only microaneurysms present.
3. Moderate non-proliferative diabetic retinopa-

thy — more lesions than in the mild form and 
less than in the severe form.

4. Severe non-proliferative diabetic retinopathy:
•	 haemorrhages (> 20) in the 4 retinal quadrants;
•	 and/or venous streptococcosis in at least  

2 quadrants;
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•	 and/or intraretinal microvascular abnormali-
ties in at least 1 quadrant.

5. Proliferative diabetic retinopathy (PDR) (vascu-
lar and connective tissue proliferation in the 
retina) leading to vision loss due to the follow-
ing mechanisms:

•	 recurrent haemorrhages into the vitreous hu-
mour from the newly formed vessels;

•	 retinal detachment resulting from the retina 
being pulled by proliferative membranes;

•	 the development of glaucoma.

II.  Natural history and classification  
of diabetic macular oedema

1. Absence of diabetic macular oedema.
2. Mild diabetic macular oedema —abnormalities 

outside of the centre of the macula.
3. Moderate diabetic macular oedema —abnor-

malities near the centre of the macula.
4. Severe diabetic macular oedema —abnormali-

ties involving the centre of the macula.

III.  Risk factors for the development  
and progression of diabetic retinopathy

1. Duration of diabetes — the strongest predictor 
of the development and progression of diabet-
ic retinopathy .

2. Poor metabolic control of diabetes:
•	 intensive treatment reduces the risk of devel-

opment and progression of retinopathy in pa-
tients with type 1 diabetes;

•	 intensive treatment of type 2 diabetes reduces 
the frequency of microangiopathic complica-
tions, and a 1% decrease in the percentage of 
HbA1c results in a significant reduction in the 
risk of microangiopathy development.

3. Hypertension.
4. Lipid metabolism disorders.
5. Diabetic renal disease.
6. Pregnancy in women with diabetes.
7. Puberty.
8. Cataract surgery.
9. Status post kidney-pancreas or kidney-only 

transplants.

IV. Diagnosis of diabetic retinopathy
1. Visual acuity test.
2. Colour recognition test.
3. Funduscopic examination (ophthalmoscopy, 

always after dilating the pupil).
4. Colour digital fundus images used mainly for 

screening purposes (they dare not a substitute 
for a full eye examination).

5. Fundus fluorescein angiography – indications:
•	 detecting lesions in the course of moderate to 

severe non-proliferative retinopathy;
•	 detecting initial foci of vascular proliferation in 

proliferative retinopathy;
•	 assessing the effectiveness of laser photoco-

agulation;
•	 explaining the cause of unjustified deteriora-

tion of visual acuity.
6. Wide-field scanning laser ophthalmoscopy.
7. Optical coherence tomography — the primary 

method for detecting and monitoring macular 
oedema.

8. Ultrasound — especially in patients with vitre-
ous haemorrhage.

9. Confocal microscopy (evaluation of the cornea 
as an early indicator of neuropathy).

V.  Indications for eye examinations  
in patients with diabetes

1. First examination:
•	 in type 1 diabetes — to be carried out within 

the first 5 years of onset;
•	 in type 2 diabetes — must be done at the time 

of diagnosis or shortly after diagnosis.
2. Follow-up examinations and possible treat-

ment:
•	 advisable due to the initially asymptomatic na-

ture of retinopathy;   
•	 frequency depends on the stage of diabetic 

retinopathy:
 » no retinopathy — every 1—2 years;
 » mild to moderate non-proliferative retin-

opathy — every 6—12 months;
 » severe non-proliferative retinopathy — la-

ser treatment — follow-up examination at 
least every 3—6 months;

 » proliferative retinopathy — urgent laser sur-
gery or other eye surgery (e.g. vitrectomy);

 » diabetic macular oedema — in the extra-
foveal form laser surgery, in the form with 
foveal involvement it is advisable to use 
intravitreal injections of anti-VEGF anti-
bodies, which may be complemented with 
laser surgery;

 » post retinal laser surgery — one month af-
ter surgery;

 » post vitrectomy — the examination date is 
set individually, depending on the condi-
tion of the eye fundus;

 » in pregnant diabetic women;
•	 every 1—3 months throughout the pregnan-

cy depending on the condition of the eye;  
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in women planning a pregnancy — before 
pregnancy and during, if necessary, retinal la-
ser surgery is performed.

3. Urgent indications for eye examination:
•	 risk of vision loss:

 » the presence of proliferative retinopathy;
 » presence of advanced ocular complica-

tions (vascular proliferation in the iris, vit-
reous haemorrhage, fresh retinal detach-
ment);

•	 presence of lesions potentially threatening vi-
sion loss:
 » severe non-proliferative retinopathy;
 » non-proliferative retinopathy with diabetic 

macular oedema;
 » other abnormalities present in the eye fun-

dus, difficult to interpret or unexplained 
deterioration of visual acuity;

 » pregnancy.
The recommended frequencies of eye examina-

tions in each patient group are shown in Table 20.1. 

VI. Screening examinations
Screening for diabetic retinopathy is per-

formed by an ophthalmologist or a trained person 
on a dilated pupil using an ophthalmoscope or 
a fundus camera based on a colour photograph of 
the fundus. Screening can also be carried out using 
telemedicine with the use of a fundus camera and 
evaluation of the images by qualified staff or using 

appropriate image analysis software. Colour eye 
photography has great potential to provide mon-
itoring services in areas where access to qualified 
specialists is difficult.  Retinal photography can 
therefore serve as a screening tool for retinopathy 
but does not replace a comprehensive eye exam-
ination, which should be performed no later than 
after 5 years in adults with type 1 diabetes and at 
the time of diagnosis of type 2 diabetes. Further 
examinations are performed at the intervals rec-
ommended by the ophthalmologist.    

In patients with type 1 diabetes, if no retinal 
abnormalities are found in the first 2 consecutive 
years, fundus examination can be evaluated every 
2 years. In patients with type 2 diabetes with good 
metabolic control, in the absence of abnormalities 
on the fundus — every 2—3 years. 

In women with type 1 and type 2 diabetes, eye 
examinations should be performed before preg-
nancy or in the first trimester of pregnancy and 
then repeated in each trimester of pregnancy and 
for one year after delivery, to evaluate the stage of 
retinopathy.

Regular fundus monitoring and treatment can 
prevent vision loss due to diabetic retinopathy up 
to 98%.

The screening strategies developed can signif-
icantly reduce the risk of blindness even by a few 
times and reduce the costs of treatment for pa-
tients with diabetic eye complications.

Table 20.1. Recommended frequency of ophthalmologic examinations in various patient groups

Initial examination

Diabetes type 1 Diabetes type 2

Initial 5 years after the diagnosis (when diagnosed during 
puberty — shortly after the diagnosis)

At the time of the diagnosis

Follow-up examinations and treatment

Severity of retinopathy Frequency of examinations and treatment

No retinopathy Every 1–2 years

Non-proliferative mild or moderate Every 6–12 months

Non-proliferative severe At least every 3–6 months

Proliferative Urgent laser therapy

Diabetic macular edema:
• extrafoveal
• intrafoveal

Urgent laser therapy
Intravitreal anti-VEGF injections + optionally laser therapy

Follow-up after ophthalmologic procedures in special situations

After laser treatment Depending on fundoscopy findings

After vitrectomy Depending on fundoscopy findings

Pregnant women Every 1–3 months depending on fundoscopy findings

Women planning pregnancy Before conception; laser therapy at that time

Uncontrolled diabetes, hypertension or proteinuria Every 1–6 months depending on fundoscopy findings
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VII. Treatment of diabetic retinopathy
1. Intensification of treatment in patients with 

poor metabolic control of diabetes, intensive 
treatment of hypertension, primarily with ACE 
inhibitors and AT1 receptor inhibitors, and dis-
orders in lipid metabolism (fenofibrate, stat-
ins). Acetylsalicylic acid — administered for 
cardioprotective purposes — is not contrain-
dicated in patients with retinopathy and does 
not pose a risk of retinal haemorrhages.

2. In diabetic macular oedema involving the fo-
vea and visual impairment, the recommended 
first-line treatment is intravitreal injections of 
anti-VEGF drugs: aflibercept, ranibizumab and 
bevacizumab, optionally supplemented with 
laser treatment. Bevacizumab is used off-label 
and has lower efficacy in patients with more 
significant visual impairment.

3. Retinal laser treatment (possible if the optical 
structures of the eye are clear):

•	 retinal laser treatment performed early 
enough inhibits the progression of advanced 
diabetic retinopathy;

•	 types of retinal laser treatment:
 » subthreshold (mainly micropulse) laser 

treatment - without tissue coagulation, 
used in macular oedema without signifi-
cant thickening of the macula and without 
deterioration of visual acuity;

 » focal laser treatment — recommended 
in the presence of initial abnormalities in 
diabetic macular oedema without foveal 
involvement;

 » grid laser treatment — in diffuse macular 
oedema when first-line treatment has not 
been successful;

 » panretinal photocoagulation — recom-
mended in severe nonproliferative and 
proliferative retinopathy.

4. Intravitreal or periocular injections of steroids 
that have anti-angiogenic and anti-oedema-
tous effects, for example triamcinolone, dex-
amethasone or fluocinolone acetate in an 
extended-release form, can be considered 
as first-line drugs when contraindications to 
VEGF inhibitors are identified or if monthly vis-
its cannot be continued at the same frequency.

5. Vitrectomy indications:
•	 haemorrhages into the vitreous body that are 

not absorbed despite other methods of treat-
ment;

•	 vitreoretinal tractions running vertically to-
wards the macula;

•	 advanced proliferative retinopathy with com-
plications.

6. In cases of irreversible visual impairment, con-
sultation/rehabilitation is required for persons 
who are visually impaired or blind.

7. Sulodexide at a dose of 250 LSU twice daily 
may be used in mild to moderate retinopathy 
with hard exudates.
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21.  Prevention, diagnosis and treatment  
of diabetic neuropathy 

Key recommendations
•  In individuals with type 1 diabetes, maintaining optimal glycemic control from the time of diagnosis is critical for  
the primary and secondary prevention of diabetic peripheral and cardiovascular autonomic polyneuropathies. [a]

•  The diagnosis of diabetic neuropathy should include assessment of the functioning of both small fibres (pain  
and/or temperature sensation) and large fibres (vibration sensation), in addition to a detailed history. Each patient 
should undergo a screening for loss of sensation with a 10 g monofilament once a year to assess the risk of diabetic foot 
ulceration. The screening should be performed for the first time after 5 years in patients with type 1 diabetes  
and at the time of diagnosis in patients with type 2 diabetes. [B]

•  Pregabalin, gabapentin, or duloxetine should be considered as first-line treatment for neuropathic pain in people  
with diabetes. [a]

Distal symmetric polyneuropathy causes se-
vere discomfort, significantly impairs the patients’ 
quality of life, and is a recognised risk factor for the 
development of diabetic foot ulcers and Charcot 
neuroarthropathy. Neuropathy heightens the risk 
of amputations, fractures, and falls, increases med-
ical costs, and is a predictor variable of increased 
risk of death. Cardiovascular autonomic neurop-
athy is an independent risk factor for increased 
mortality in diabetic patients. Neuropathy may 
develop already in the pre-diabetes stage. For this 
reason, its diagnosis should be also considered in 
prediabetic patients with symptoms of peripheral 
neuropathy.

I. Clinical classification of neuropathies:
•	 generalised symmetric polyneuropathies:

 » chronic peripheral sensorimotor;
 » autonomic;
 » acute sensory;

•	 focal and multifocal neuropathies:
 » cranial nerve;
 » spinal nerve (thoracic and lumbar);
 » focal neuropathies of the extremities,  

including compression syndromes;
 » proximal motor (amyotrophy).

II. Principles of testing for neuropathy:
•	 frequency of testing, diabetic neuropathy 

symptoms should be tested for at least annu-
ally, for the first time:
 » in the case of type 1 diabetes — 5 years af-

ter the onset of the disease, unless symp-
toms suggesting neuropathy are present 
earlier;

 » in the case of type 2 diabetes — at the time 
of diagnosis;

•	 other, non-diabetic causes of peripheral nerv-
ous system damage should be considered and 
possibly ruled out;

•	 in ambiguous cases, neurological consultation 
is recommended.

III.  Diagnostic criteria for diabetic 
neuropathy 
Distal symmetric polyneuropathy

A. Diagnostic methods:
•	 sensory testing with a 10 g compression mono-

filament (Semmes-Weinstein 5.07);
•	 vibration perception threshold testing — using 

a neurothesiometer or a calibrated 128 Hz tun-
ing fork;

•	 pain sensation testing (sterile needle);
•	 temperature sensation testing (testing gauge 

with 2 ends — metal and plastic);
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•	 tendon reflexes testing;
•	 muscle strength testing;
•	 electro-neurophysiological testing.
B. Principles of diagnosis:
•	 — symptoms: sensory disturbances, numbness, 

stinging, prickling, burning and twitching sen-
sations, spontaneous pains, muscle spasms, 
mainly in the area of feet and lower legs, per-
sisting for several months (they intensify or oc-
cur mainly at night; physical exertion does not 
cause or intensify the symptoms);

•	 — signs: muscle weakness, weakness or loss 
of tendon reflexes (knee, ankle), weakness or 
loss of sensation of touch, vibration, pain and 
temperature;

•	 diabetic peripheral neuropathy is considered 
probable based on the presence of 2 of the fol-
lowing 3 clinical examination items: symptoms, 
weakness or loss of sensation (touch, vibration, 
pain, and/or temperature), and/or weakness or 
loss of tendon reflexes; 

•	 in the painful form, these items of the physical 
examination may be normal, in the case of typ-
ical complaints, neuropathy can be diagnosed 
even in the absence of abnormalities in the 
physical examination;

•	 in some patients, it may be necessary to per-
form an electro-neurophysiological examina-
tion for a definite diagnosis of neuropathy and 
for possible differential diagnosis of the caus-
es; it is especially recommended in the case 
of rapid progression of symptoms, asymmetry, 
motor-predominant neuropathy or a suspect-
ed non-diabetic cause;

•	 in the diagnosis of small fibre neuropathy, in 
the case of uncertainty regarding the clinical 
picture, an additional assessment of the nerve 
fibre density in the cornea by confocal micros-
copy or skin biopsy can be done.
autonomic neuropathy
The activity of the autonomic nervous sys-

tem is indirectly assessed based on the analysis 
of changes in the activity of the effector organs 
under the influence of certain stimuli. Due to the 
non-specificity of the clinical symptoms, the diag-
nosis should be supported by specific tests. It is 
necessary to rule out another disease of the ef-
fector organ or the influence of the applied treat-
ment, and consider organic and functional disor-
ders of a different nature.

Autonomic neuropathy is most often clinically 
manifested by hypoglycemia unawareness, tach-
ycardia, orthostatic hypotension, gastroparesis, 

constipation or diarrhea, potency disorders, neu-
rogenic bladder or sweating disorders. 
1. Cardiovascular system

Cardiovascular autonomic neuropathy is diag-
nosed by tests that assess heart rate variability.

Autonomic neuropathy is considered proba-
ble or early-onset if one of the heart rate variabil-
ity tests is abnormal, and confirmed if two of the 
heart rate variability tests listed below are abnor-
mal. Acute (advanced) cardiovascular neuropathy 
is diagnosed when there are abnormal heart rate 
variability tests and abnormal blood pressure re-
sponse to standing upright:
•	 tests assessing the condition of the parasym-

pathetic nervous system:
 » change in heart rate in response to deep 

breathing;
 » change in heart rate in response to stand-

ing upright;
 » change in heart rate in response to the Val-

salva Manoeuvre;
•	 tests assessing the condition of the sympathet-

ic nervous system: change in blood pressure in 
response to standing upright.

2. Gastrointestinal tract:
•	 gastric dysfunction – X-ray, radioisotope scin-

tigraphy, breath tests, electrogastrography 
(EGG), manometry, ultrasonography;

•	 small intestine dysfunction – no specific diag-
nostic tests, ruling out other causes, manome-
try, wireless diagnostic capsule – small intes-
tine motility disorders;

•	 large intestine dysfunction – ruling out other 
causes (endoscopy), contrast study upon oral 
administration of contrast agent, manometry, 
wireless diagnostic capsule;

•	 gallbladder dysfunction — functional ultra-
sound imaging.

3. Genitourinary system:
•	 bladder dysfunction — cystometry (assessment 

of bladder filling before and after micturition), 
urethral sphincter electromyography, uroflow-
metry and urethral pressure profile;

•	 erectile impotence — questionnaires (IIEF — 
International Index of Erectile Function and its 
shortened 5-question version — IIEF-5), vascu-
lar tests (Doppler ultrasound), caverosonogra-
phy, hormonal tests, psychological tests, vibra-
tion perception threshold assessment in given 
body regions, functional tests — monitoring of 
nocturnal penile tumescence.

4. Sweating disorders — simple sweat markers, 
tests requiring sophisticated equipment (as-
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sessment of sweat secretory function using the 
Sudoscan device).

5. Pupillary dysfunction — pupillometry.

IV. Treatment
Approximately 50% of diabetic neuropathies 

are asymptomatic. Causal treatment involves gly-
cemic control. Optimisation of glycemic control 
should be implemented as soon as possible in pa-
tients with type 1 and type 2 diabetes to prevent 
and/or delay the development of neuropathy. In 
patients with neuropathic pain, treatment is abso-
lutely necessary as the pain worsens the quality of 
life and functioning of patients and may lead to 
depression. There are various therapeutic options 
for pain management. Treatment of autonomic 
neuropathy alleviates symptoms, improves qual-
ity of life and prognosis, but is often demanding, 
and its effectiveness varies on an individual basis.
1. . Treatment targeting the pathomechanisms of 

diabetic neuropathy:
•	 optimal glycemic control as well as avoiding 

hypoglycaemia and large diurnal glucose fluc-
tuations is essential in the treatment of diabet-
ic neuropathy;

•	 control of blood pressure and lipid metabo-
lism, smoking and alcohol consumption ces-
sation;

•	 supportive pharmacotherapy: α-lipoic acid, 
benfotiamine, angiotensin-converting enzyme 
inhibitors.

2. Symptomatic treatment of neuropathic pain in 
diabetic somatic neuropathy (the analgesic ef-
fect of treatment is patient specific) (Table 21.1).

3. Symptomatic treatment of diabetic autonomic 
neuropathy:

•	 cardiovascular system:
 » cardiac rhythm control disorders — con-

trolled, gradual exercise, ACE inhibitors, 
β-blockers without intrinsic sympathomi-
metic activity;

 » orthostatic hypotension — compression 
clothing for lower limbs and abdomen, 
adding salt to food, isometric exercis-
es, mineralocorticoids (fludrocortisone), 
α1-adrenergic agonists (midodrine);

•	 gastrointestinal tract:
 » gastroparesis – diet modification (frequent, 

small meals, in acute forms semi-liquid or 
liquid diet), prokinetic agents (cisapride, 
itopride, erythromycin, trimebutine), drugs 
inhibiting gastric acid secretion (H2 block-
ers, proton pump inhibitors), antiemetics, 
surgical treatment, stimulation of gastric 
bioelectrical activity;

 » intestinal dysfunction – diet modification 
(consider a gluten-free diet, lactose restric-
tion), cholestyramine, clonidine, octreo-
tide, constipation inducers (loperamide), 
pancreatic enzymes, antibiotics;

•	 genitourinary system:
 » bladder dysfunction – avoiding urinary re-

tention, regular, systematic urination, cho-
linergic agonists (bethanechol), external 
bladder massage before micturition, blad-
der catheterisation (temporary, permanent);

 » male sexual dysfunction — psychotherapy, 
cGMP phosphodiesterase inhibitors (silde-

Table 21.1. The algorithm for drug treatment of symptomatic neuropathic pain in somatic diabetic neuropathy

First line treatment – one of the following drugs Effective doses
Anticonvulsants

Pregabalin 300–600 mg/day
Gabapentin 900–3,600 mg/day

Selective serotonin and norepinephrine reuptake inhibitors
Duloxetine 60–120 mg/day
Venlafaxine 75–225 mg/day

Second line treatment Effective doses
Tricyclic antidepressants

Amitriptyline 25–100 mg/day
Opioids

Tramadol 200 mg/day
Tapentadol Starting at 50 mg twice daily, maximum dose 500 mg/day

Topical medications
Capsaicin, lidocaine

Effective drug doses are given. Gradual dose increase is necessary. If one on first-line drugs is not effective, an alternative drug or combined 
therapy is indicated. Chronic use opioids is not recommended. At each stage, non-pharmacological methods (physical therapy, acupuncture) 
may be used
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nafil, vardenafil, tadalafil), vacuum suction 
devices, injections into the corpora cav-
ernosa (prostaglandin E1), penile prosthe-
ses;

 » female sexual dysfunction — psychothera-
py, mechanical genital stimulators, topical 
lubricants; flibanserin;

•	 sweating disorders — botulinum toxin, vasodi-
lators, moisturising creams. 
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22.  Diagnosis and treatment of diabetic foot 
syndrome 

Key recommendations
•  Maintaining optimal control of blood sugar level, blood lipid level and arterial pressure reduces the risk of diabetic foot 
syndrome. [a]

•  Effective treatment of diabetic foot syndrome is possible only in multidisciplinary clinics. [B]
•  The golden standard for relieving the uninfected, neuropathic foot is a total contact cast covering the foot and the lower 
leg. [a]

•  Wound debridement, systemic antibiotic therapy in case of infection and vascular interventions in the ischaemic foot 
play a crucial role in the treatment of DFS. [a]

Multispecialist diabetic foot units (reference 
units) should be created in regional (provincial, 
university) centres for diabetes care, while prima-
ry diabetic foot units which continue the therapy 
prescribed by a multispecialist clinic should be 
established in diabetes care clinics. 

Structure and tasks as per the Programme 
for Support of Outpatient Treatment of Diabet-
ic Foot Syndrome (DFS) of the Ministry of Health 
(http://www.mz.gov.pl/zdrowie-i-profilaktyka/pro-
gramy-zdrowotne/wykaz-programow/program- 
wsparcia-ambulatoryjnego-leczenia-zespolu-stopy- 
cukrzycowej/). 

I. Definition
Diabetic foot is an infection and/or ulceration 

and/or destruction of deep tissues of the foot (e.g. 
bones) caused by damage to peripheral nerves 
and/or vessels of the foot of varied degree of ad-
vancement. This definition leads to the division 

into neuropathic diabetic foot, vascular diabetic 
foot and mixed diabetic foot.

Diagnosis of diabetic foot syndrome includes 
evaluation of the presence of peripheral poly-
neuropathy, disorders of blood supply to lower 
extremities, deformative lesions and other risk 
factors of foot damage. If loss of protective no-
ciception is established, it is recommended that 
a doctor examine the patient’s feet during every 
visit.

II. Risk factors of Diabetic Foot Syndrome:
•	 peripheral neuropathy and/or signs of ischae-

mia of lower extremities; 
•	 lack of knowledge on the part of the patient;
•	 prolonged, poorly managed diabetes;
•	 improper foot hygiene;
•	 improper footwear;
•	 presence of calluses;
•	 foot deformation;

http://www.mz.gov.pl/zdrowie-i-profilaktyka/programy-zdrowotne/wykaz-programow/program-wsparcia-ambulatoryjnego-leczenia-zespolu-stopy-cukrzycowej/
http://www.mz.gov.pl/zdrowie-i-profilaktyka/programy-zdrowotne/wykaz-programow/program-wsparcia-ambulatoryjnego-leczenia-zespolu-stopy-cukrzycowej/
http://www.mz.gov.pl/zdrowie-i-profilaktyka/programy-zdrowotne/wykaz-programow/program-wsparcia-ambulatoryjnego-leczenia-zespolu-stopy-cukrzycowej/
http://www.mz.gov.pl/zdrowie-i-profilaktyka/programy-zdrowotne/wykaz-programow/program-wsparcia-ambulatoryjnego-leczenia-zespolu-stopy-cukrzycowej/
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•	 reduced pressure on the plantar side of the 
foot;

•	 smoking. 
Factors which promote recurrence of the dis-

ease:
•	 previous amputations;
•	 history of ulceration;
•	 Charcot foot.

III. Prevention:
•	  systematic foot examination; once per year, 

testing for sensory disorders (physical exam-
ination) and ischaemia (evaluation of pulse 
on the dorsal artery of foot and the posterior 
tibial artery; evaluation of the ankle-brachial 
index should be considered) for all patients; 
frequency of foot examination depending on 
assessment of the risk of wound formation is 
shown in Table 22.3;

•	 regular podiatric procedures (removal of cal-
luses and hyperkeratosis);

•	 systematic education in the scope of princi-
ples of prevention of ulceration, with a par-
ticular emphasis on selection of appropriate 
footwear;

•	 education and systematic treatment with re-
spect to other risk factors, such as smoking, 
overweight, arterial hypertension, lipid disor-
ders, metabolic compensation of diabetes;

•	 early detection and treatment of ischaemia in 
extremities;

•	 walking exercises for a patient with ischaemia 
may be recommended only to patients with-
out ulceration on the plantar side of the foot.

IV.  Clinical classification of diabetic foot 
syndrome
Recommended classifications are PEDIS (Per-

fusion, Extent, Depth, Infection, Sensation), which 
takes into account both infections and the ischae-

mic factor (Table 22.1), and SINBAD (Table 22.2).

V. Infections in the course of diabetic foot
1. Diagnosis of an infection is based primarily on 

the clinical picture (presence of at least 2 of 
the classic signs and symptoms of infection), 
and not only on results of microbiological and 
laboratory tests.

2. Assessment of the severity of infection (see: 
PEDIS classification).

3. Microbiological test (including an antibiogram) 
and its interpretation (colonisation, contami-
nation, infection):

•	 recommended collection of tissue fragment, 
aspirate, scrapings for culture after the wound 
has been cleaned;

•	 necessary if a clinically infected wound is pres-
ent;

•	 interpretation of culture when assessing infec-
tion is difficult; it is recommended to take into 
account primarily the clinical picture;

•	 blood culture is recommended only if there 
are general symptoms of infection;

•	 if there are clinically uninfected wounds, per-
forming a microbiological test is not indicated; 
if there are wounds with a low-severity infec-
tion and antibiotics have not been previously 
used, it is permissible to not perform culture 
and apply an empirical antibiotic therapy. 

4. Testing for bone inflammation (should be per-
formed in every case of infected ulceration, 
especially when prolonged):

•	 probe-to-bone test;
•	 X-ray image of foot bones (every 3–6 weeks);
•	 magnetic resonance imaging (indicated);
•	 bone biopsy or culture from a bone fragment 

and histopathological examination (indicated); 
bone biopsy is necessary if diagnosis of bone 
inflammation is uncertain or if it is necessary 
to determine the pathogen;

Table 22.1. Foot screening frequency according to the risk of ulcer (International Working Group on the Diabetic Foot risk 
stratification system)

Category Ulcer risk Characteristics Frequency

0 Very low No loss of protective sensation, no ischemia Once a year
1 Low Loss of protective sensation or ischemia Once every 6–12 months
2 Moderate Loss of protective sensation and ischemia or loss of 

protective sensation + foot deformity or ischemia + 
foot deformity

Once every 3–6 months

3 High Loss of protective sensation or ischemia
and one or more of the following:
• history of foot ulcer
• a lower extremity amputation
• end-stage renal disease

Once every 1–3 months
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•	 laboratory tests – ESR > 70 mm/hour increas-
es probability of bone inflammation; lower 
levels mean lower risk. CRP and leukocytosis 
tests can also help. Normal results of labora-
tory tests do not fully preclude the existence 
of bone inflammation.

5. The primary criterion for selection of dressing 
is the nature of the wound (dry or exudating).

A. Rules for antibiotic therapy:
•	 use only in case of confirmed infection (do not 

use in a preventive manner);
•	 do not delay the commencement of therapy;
•	 initially use an antibiotic which takes into ac-

count the presence of the most common flora 
(staphylococcaceae and streptococcaceae);

•	 grade 4 infection according to PEDIS – take 
into account the presence of Gram-negative 
and anaerobic bacteria;

•	 duration of antibiotic therapy – until clinical 
symptoms of infection subside (not until the 
wound heals):
 » grade 2 infection according to PEDIS – typ-

ically 1–2 weeks, sometimes longer (espe-
cially for patients with immunosuppression 
and patients with limb ischaemia);

 » grade 3–4 infection according to PEDIS – 
2–4 weeks;

•	 route of administration:
 » intravenous – grade 4 infections accord-

ing to PEDIS and, in justified cases, grade 
3 infections according to PEDIS (MRSA in-
fection, P. aeruginosa infection) or if oral 
antibiotics are not tolerated;

Table 22.2. The PEDIS classification

Degree of severity
1 2 3 4

Blood 
supply

Characteristics of correct 
blood supply: pulse 

palpable on the arteries  
of the feet or ABI > 0.9

Clinical signs of 
circulatory impairment: 
presence of intermittent 
claudication, ABI < 0.9, 
TcpO2 30–60 mm Hg

Critical ischaemia: rest 
pain, ABI < 0.4,  

TcpO2 < 30 mm Hg

Size The size of the wound is expressed in square centimetres
Hollowing Superficial ulceration, not 

exceeding the dermis
The wound may involve 

all soft tissues
Penetration of infection 

into bone: visible 
on X-ray, features of 
osteolysis or bone 

palpable with probe
Intensifi-
cation of 
infection

No signs of clinical 
symptoms of infection

Infection involving the skin
and subcutaneous tissue,
inflammation within 2 cm

from the margin of the 
ulceration

Locally severe inflammation,
beyond 2 cm

from the margin  
of the ulceration, but no
evidence of a systemic

infection

Signs of widespread 
infection: fever  

> 38°C, pulse > 90/min, 
respiratory rate > 20/min, 

leukocytosis > 12,000  
or < 4,000

Sensory 
neuropa-
thy

No evidence of sensory
neuropathy in basic tests

(using a monofilament 
and

tuning forks or Neurotip)

Presence of sensory 
neuropathy

Table 22.3. The SINBAD classification

Category Definition Score

Location Forefoot
Midfoot/back of foot (heel area)

0
1

Ischaemia Blood supply to the foot is normal 
– pulse palpable in at least one 
artery
Clinical signs of ischaemia

0

1
Neuropathy Preserved sensation

Lack of sensation 
0
1

Infection Not present
Present

0
1

Area < 1 cm2

≥ 1 cm2

0
1

Depth Skin and subcutaneous tissue 
ulceration
The ulceration involves muscles, 
tendons or deeper structures

0

1

Total 6
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 » oral – grade 2 and grade 3 infections ac-
cording to PEDIS and once improvement 
is achieved in a grade 4 according to PEDIS;

 » topical – the use of a collagen sponge 
moistened with gentamicin (garamycin 
sponge) as support treatment for a system-
ic antibiotic therapy can be considered;

 » intraarterial – not recommended.
B. Choice of antibiotics
•	 severe infections:

 » intravenous treatment – ciprofloxacin + 
clindamycin, amoxicillin with clavulanic 
acid or piperacillin with tazobactam or 
carbapenem + vancomycin until the MRSA 
pathogen is excluded;

 » continuation using oral treatment – amox-
icillin with clavulanic acid + trimethoprim 
with sulfamethoxazole (double dose) or 
ciprofloxacin 2 × 750 mg or moxifloxacin 
+ linezolid;

 » MRSA infection: linezolid, vancomycin;
•	 less severe infections:

 » usually oral treatment using similar antibi-
otics as for a severe infection, e.g.;

 » a Gram-positive pathogen: semi-synthetic 
penicillins/1st generation cephalosporins;

 » an infection recently treated with an an-
tibiotic, Gram-positive and Gram-negative 
pathogens: fluoroquinolones, β-lactam 
antibiotics, in case of allergy for these an-
tibiotics: clindamycin, fluoroquinolone, sul-
famethoxazole + trimethoprim;

•	 treatment of bone inflammation (no uniform 
treatment model has been established):
 » surgical treatment with removal of the ab-

normal bone (small amputation);
 » antibiotic therapy in case of severe infec-

tions;
 » monitoring of effectiveness of treatment  

of bone inflammation: laboratory tests 
(ESR, CRP), X-ray image of foot bones.

VI.  Multidisciplinary treatment of diabetic 
foot syndrome
Effective treatment of diabetic foot syndrome 

is possible only in multidisciplinary clinics. This 
concept encompasses an organisational structure 
which enables the patient to consult with the nec-
essary specialists who possess knowledge and ex-
perience in treatment of diabetic foot and form  
a team which remains in constant communication.

Treatment of diabetic foot syndrome includes:
•	 metabolic compensation of diabetes: insulin 

therapy (with intensive insulin therapy being 

the preferred treatment model); it is permis-
sible to use oral antihyperglycaemic drugs if 
such treatment leads to correct metabolic 
compensation of diabetes and there are no 
indications for insulin treatment;

•	 relief – temporary shoe for relieving the fore-
foot or the heel, compensation shoe for the 
healthy limb, therapeutic inserts, crutches, 
wheelchair, weight-relieving cast in case of 
ulceration of the forefoot and the metatarsus 
(so-called total contact cast) – a classic plas-
ter cast, but also a plastic cast, preferably up 
to the knee, but if impossible of if the patient 
does not consent, up to the ankle is also ac-
ceptable, specialist footwear, limited walking, 
including at home. In other locations (e.g. heel), 
with the presence of infection and/or ischae-
mia of the limb the first and next choice are re-
movable relievers. The decision regarding the 
choice of limb relief should take into account 
the patient’s condition and performance, co-
morbidities, patient preference and team 
training. In many patients (especially in the 
case of atrophy of protective pain sensation, 
ischaemia and existing deformities), in order to 
correct excessive pressure forces acting on the 
sole surface of the foot, it is advisable to use 
appropriate footwear inserts to prevent ulcer-
ation or to prevent its recurrence.
 In many patients, in order to correct excessive 
pressure forces acting on the sole surface of 
the foot, it is advisable to use appropriate foot-
wear inserts to prevent ulceration or to pre-
vent its recurrence:

•	 antibiotic therapy (oral or intravenous), see 
above;

•	 surgical procedures – removal of necrotic tis-
sue, drainage, incision;

•	 endovascular and vascular surgery, hybrid 
procedures [diabetic foot characterised by 
a predominantly ischaemic factor – patients 
with a low (< 0.5) ankle brachial index (ABI), 
a TcPO2 value < 25 mm Hg and/or a diagnosis 
of intermittent claudication should be referred 
for further urgent vascular diagnosis and then 
to a vascular surgeon or angiologist. Diagnos-
tic imaging and revascularization should also 
be considered – even if the results of the tests 
listed above are normal – if, despite standard 
management, there is no progression of wound 
healing within 4 weeks. It should be empha-
sized that many diabetic patients with lower 
limb ischemia may progress without typical 
pain symptoms]; the goal of revascularization 
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should be to restore blood flow to at least one 
artery, preferably the one supplying the ana-
tomic area of the ulceration;

•	 podiatric procedures (regular wound debride-
ment at a frequency depending on the local 
condition;

•	 traditional dressings and therapy to provide 
a moist wound environment. Application of 
TLC-NOSF dressings should be considered 
in non-infected wounds with neuropathic-is-
chemic etiology (but without features of crit-
ical/significant ischemia), if they do not heal 
despite optimal standard treatment;

•	 other — hyperbaric chamber (ischaemic 
wounds that do not heal despite standard 
treatment), negative pressure wound therapy 
(should be considered especially for post-op-
erative wounds in parallel to standard treat-
ment), drugs improving blood flow (ischaemic 
foot or with predominant vascular factor): low 
molecular weight heparin preparations (acute 
ischaemic conditions, critical ischaemia), ace-
tylsalicylic acid, walking training. Treatment 
with sulodexide can be considered.
“Artificial skin” transplantation, growth factors, 

ozone therapy, and autologous platelet gel are not 
recommended.

In justified cases, the use of Lucilia sericata lar-
vae cultured under sterile conditions in specialised 
laboratories may be considered for wound bed 
preparation.

Every patient with diabetic foot syndrome 
should be educated on ulcer prevention.

Charcot neuroarthropathy (Charcot foot)
Diagnosis:
•	 the diagnosis is made on the basis of the pa-

tient’s history and clinical picture (unilateral 
swelling, reddening, increase in foot temper-
ature, especially if there is no ulceration, in a 
patient with features of diabetic polyneurop-
athy), after ruling out other causes, especially 
deep vein thrombophlebitis and gout.

Treatment:
•	 acute condition – off-loading for 24 hours/

days. (total contact cast , other forms of 
off-loading), bisphosphonates, including vi-
tamin D and calcium preparations may be 
considered, but currently there are no studies 
whose results would indicate the long-term 
effectiveness of pharmacological treatment. 
The off-loading should be maintained until the 
process is stabilised – transition to the inactive 
phase. Return to full load on the limb should 
be very slow.

•	 chronic condition — education, foot hygiene, 
specialised orthopaedic footwear with ther-
apeutic insoles to correct deformities, ortho-
paedic surgery to correct deformities (exostec-
tomy, arthrodesis).
The therapy should be conducted by a multi-

disciplinary team of specialists.

VII. Hospitalisation — indications
In emergency mode:

•	 grade 4 infection according to PEDIS;
•	 grade 3 infection according to PEDIS, if there is 

a need for intravenous antibiotic therapy;
•	 every case of critical ischaemia.

Admission according to schedule:
•	 no improvement after 2 months of outpatient 

treatment;
•	 preparation for the planned surgical proce-

dures (small amputation, skin graft, revascu-
larisation procedures).

VIII. Amputation 
Before any amputation, it is necessary to as-

sess the blood supply to the limb.
1. “Major” amputation (above the ankle) – should 

be considered when this occurs:
•	 life-threatening inflammation, extensive ne-

crosis (absolute indication);
•	 debilitating, treatment-resistant pain, especial-

ly as a result of ischaemia (relative indication);
•	 utrata funkcji podporowych stopy (wskazanie 

względne);
2. “Minor” amputation (below the ankle) – should 

be considered when this occurs:
•	 colliquative necrosis;
•	 inflammation of the bones of the distal pha-

langes of the toes (avoidance of chronic anti-
biotic therapy - accelerates healing);

•	 in case of mummification necrosis, it is recom-
mended to wait for self-amputation.
The choice of amputation level depends on 

blood supply status, reconstructive and rehabili-
tative possibilities.

It is recommended that amputation be carried 
out as sparingly as possible.
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23. Diabetes in children and adolescents
Key recommendations
•  Children and adolescents with type 1 diabetes should begin treatment with intensive insulin therapy and continuous 
glucose monitoring systems immediately after diagnosis. [a]

•  The blood glucose level should be assessed on an empty stomach, before meals and sleep, as well as before, during and 
after physical activity, when the patient is feeling unwell, 1–2 hours after a meal and at night. [B]

•  The use of continuous glucose monitoring systems with intensive insulin therapy in children and adolescents improves 
metabolic control of diabetes (lowering HbA1c and increasing TIR levels), reduces the risk of acute and chronic 
complications of the disease and increases the lifespan. [B] 

•  Personal insulin pumps with an automatic insulin suspension function are particularly beneficial in the prevention of 
hypoglycaemia. [B]

•  In children and adolescents, the recommended target HbA1c level is ≤ 6.5% with a stable blood glucose level, minimised 
hypoglycaemic episodes and maintenance of good quality of life. [e] See Chapter 4 for guidelines on the assessment of 
CGM parameters. In children and adolescents, TIR should be higher than 80%.

  
The following chapter outlines the differences 

in general recommendations related to the specif-
ics of developmental age.

I. Forms of diabetes in developmental age
1. The most common type of diabetes is type 1 

with autoimmune pathogenesis.

2. Obese people may experience abnormal fast-
ing blood glucose levels and/or abnormal 
glucose tolerance, followed by type 2 diabe-
tes. Children aged 10 and more (or younger,  
if their puberty has begun) whose BMI amounts 
to more than 95 centiles should be subjected 
to an OGTT and/or HbA1c test every two years.  
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3. It should be noted that monogenic diabetes 
is the second most commonly occurring form 
of diabetes in the paediatric population in Po-
land. The indications for testing for monogenic 
diabetes have been outlined in Chapter 1.

4. The number of children diagnosed with im-
paired glucose tolerance or cystic fibrosis-re-
lated diabetes is increasing. Diabetes is usual-
ly asymptomatic. Children aged 10 and more 
who have been diagnosed with cystic fibrosis 
should be annually subjected to OGTT with 
fasting blood glucose level measurement at 
30, 60, 90 and 120 minutes.

5. Initial diagnosis of hyperglycaemia or revi-
sion of diagnosis includes determination of 
glutamic acid decarboxylase (anti-GAD) an-
tibodies and 1–2 of the following elements: 
undefined islet cell antibodies (ICA), insulin 
autoantibodies (IAA), insulinoma-associat-
ed autoantigen 2 (IA-2) and zinc transporter 
family member 8 autoantibodies (ZnT8) (tests 
should be performed in a reference laborato-
ry). Such tests can also be conducted in people 
at high risk of developing type 1 diabetes. The 
presence of a high titer value of one antibody 
or elevated titre values of two antibodies indi-
cates an active autoimmune process of pan-
creatic β-cell apoptosis and allows diagnosing 
stage I (pre-clinical) diabetes. If IFG and/or 
IGT are included, stage 2 preclinical diabetes 
can be diagnosed. Due to the significant risk 
of developing overt type 1 diabetes (stage 3), 
patients must be educated on periodic assess-
ment of blood glucose values to prevent the 
development of ketoacidosis. 

6. It should be remembered that a patient may 
suffer from diabetes due to mixed causes.

II. Goals of diabetes treatment
1. Prevention of acute and chronic complications 

of diabetes.  
2. Acquisition and maintenance of normal, har-

monious physical development: growth, body 
weight and its composition (value in centiles), 
as well as the course of puberty appropriate to 
age and sex, while ensuring the well-being of 
the child and the child’s family.

3. Parameter target values reducing the risk of 
vascular complications:

•	 HbA1c ≤ 6.5% while maintaining stable blood 
glucose level, minimising hypoglycaemic epi-
sodes and maintaining a good quality of life, 
TIR > 70%, however, TIR > 80% is preferable 

(each 5% increase in TIR reduces the risk of 
cardiovascular complications in adults); 

•	 concentration of total cholesterol < 170 mg/dl  
(< 4.4 mmol/l), LDL cholesterol < 100 mg/dl  
(< 2 .6 mmol/l), triglycerides < 100 mg/dl  
(< 1.1 mmol/l);

•	 blood pressure < 90 centiles depending on 
age, sex and height (from the age of 16 < 130/ 
85 mm Hg);

•	 BMI < 85 centiles depending on age and sex;
•	 physical activity of at least moderate intensity 

> 1 hour per day;
•	 resting daily activity < 2 hours per day;
•	 no smoking. 

III. Treatment of diabetes
1. Pharmacotherapy
Type 1 diabetes – insulin therapy:
•	 the insulin therapy method should be adapted 

to the individual needs of the patient, as well 
as accepted by the patient and their carers;

•	 the method of choice is intensive functional 
insulin therapy (IIT) consisting in constant ad-
aptation of insulin doses to the current blood 
glucose level and the trend of its change, the 
amount of consumed carbohydrates, fats and 
proteins in meals, physical activity and emo-
tions, performed as:
 » continuous subcutaneous insulin infusion 

using a personal insulin pump (CSII);
 » multiple daily injections (MDI) of insulin 

using injection needles measuring ≤ 6 mm; 
•	 for indications and contraindications to CSII, 

see the relevant topic section;
•	 it is advisable to use CSII from the onset of di-

abetes, as long as no contraindications occur 
and the method of therapy is accepted by the 
patient and/or their parents;

•	 the use of the bolus calculator function is rec-
ommended from the beginning of therapy, as 
it increases blood glucose stability and reduc-
es the risk of hypo- and hyperglycaemia; it is 
necessary to review and modify the bolus cal-
culator settings regularly;

•	 the choice of rapid- or ultra rapid-acting and 
long- or ultra long-acting insulin analogues 
should be tailored to the individual needs of 
the patient and take into account the pharma-
cological differences between the medicines, 
as well as registered indications;

•	 the daily insulin demand is highly variable; its 
highest values are recorded during puberty 
but should not exceed 1.5 units/kg/day. High 
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insulin demand can often be linked to physical 
inactivity, excessive carbohydrate intake, obe-
sity or co-morbidities. In cases of obesity, the 
addition of the GLP-1 receptor agonist may be 
a good option to consider;

•	 in the functional IIT method: the size of the 
basal dose (20–50% of the daily dose) and its 
profile depend on the age of the child and the 
type of the personal insulin pump used;

•	 rapid-acting/short-acting insulin is usually bet-
ter administered before a meal, 15–20 minutes 
and 30 minutes respectively, while the ultra 
rapid-acting analogue 2–10 minutes before a 
meal; in the youngest children, due to the lack 
of the possibility to plan the timing and sizes 
of meals, it is advisable to consider dividing the 
dosage, administering half of the regular dose 
before a meal and half during or after a meal, 
in exceptional cases administering the whole 
dose after a meal.
Type 2 diabetes – insulin, SGLT-2 inhibitors, 

metformin and GLP-1 receptor agonists may be 
used in this age group (age restrictions as indicated 
in the Summary of Product Characteristics).

In the case of newly diagnosed diabetes and:
•	 the lack of symptoms, HbA1c < 9% and the ab-

sence of acidosis, pharmacotherapy in children 
may begin with metformin;

•	 the presence of symptoms and/or HbA1c ≥ 9% 
and the absence of acidosis, treatment begins 
with the metformin and basal insulin;

•	 the presence of ketoacidosis – the initial treat-
ment is identical as in the case of type 1 dia-
betes.
In the case of patients with inadequate blood 

glucose level control and the lack of normal-
ised weight despite undergoing treatment based 
on metformin and/or insulin for a considerable 
amount of time, it is necessary to consider expand-
ing the treatment with GLP-1 receptor agonists 
and/or SGLT-2 inhibitors. 

Monogenic diabetes or diabetes due to genet-
ic syndromes associated with diabetes – the treat-
ment method depends on the type of disease (use 
of sulphonylurea derivatives is “off label”).

Diabetes due to cystic fibrosis – Chapter 1.
2. Nutrition of children and adolescents diag-

nosed with diabetes 
The basic principles of healthy nutrition for 

children with diabetes are the same as for healthy 
children. It is advisable to maintain a balanced 
calorie intake and reduce the consumption of di-
gestible carbohydrates to a maximum of 45–50% 
of daily calorie requirements. The consumption of 

simple sugars should be limited to 10% of daily ca-
loric intake and a portion of vegetables should be 
a part of every meal.
3. Self-monitoring:
•	 blood glucose monitoring should be carried 

out by self-measuring glucose levels using con-
tinuous glucose monitoring systems, by regular 
scanning (FGM/isCGM) or real-time scanning 
(generating notifications and audible alarms 
without user intervention (rtCGM, real-time con-
tinuous glucose monitoring), or a glucometer;

•	 CGM is recommended for all children and ad-
olescents from the onset of the disease; 

•	 the required frequency of blood glucose meas-
urements using a glucometer is individualised;

•	 in the case of functional IIT, the measurements 
should not be carried out less than eight times 
a day. The blood glucose level should be meas-
ured on an empty stomach and before meals, 
1–2 hours after a meal, before sleep, as well 
as before, during and after physical activity.  
It is also necessary to check the nocturnal glu-
cose profile. If the patient is feeling unwell, 
they should immediately measure their blood 
glucose level.
The use of CGM systems requires structured 

diabetes education on the correct interpretation 
of current results, modification of therapy accord-
ing to the dynamics of changes in glucose con-
centration (trend arrows), retrospective analysis of 
results according to the recommendations on TIR 
(Chapter 4). If rtCGM is used, the education should 
also include the principles of correct sensor cali-
bration, as well as proper selection and program-
ming of alarm and notification.

The use of CGM systems allows adjusting in-
sulin doses to glucose trends more effectively and 
thus increase the stability of glucose concentra-
tion, reduce the number of hypoglycaemic events, 
improve metabolic control and the quality of life 
of patients and their carers, as well as decrease the 
risk of cardiovascular complications. 

The use of rtCGM, optimally insulin pumps in-
tegrated with rtCGM with automatic insulin sup-
pression function in the event of a low glucose 
level or with automatic insulin suppression in cas-
es where there is a risk of hypoglycaemia is rec-
ommended in patients unaware of hypoglycaemia 
or suffering from frequent hypoglycaemic events. 
Only continuous use of CGM has been proven to 
be therapeutically effective (min. 70% of the time). 
The use of hybrid closed-loop systems can be tak-
en into account in the treatment of patients with 
unstable diabetes.
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The measurement of β-hydroxybutyrate con-
centration in blood using strip tests is a more sen-
sitive indicator of ketonaemia than the measure-
ment of the level of ketones in urine.
4. Therapeutic education:
•	 is the key element of diabetes management 

and should always include the child and their 
guardians;

•	 the patient and/or their parents/guardians 
should undergo initial education and regular 
re-education at least once every 1–2 years;

•	 educational methods and programmes should 
be varied and adapted to the child’s age and 
intellectual abilities, as well as to the parents’ 
educational tasks;

•	 in cases involving adolescents and young 
adults, particular attention should be paid to 
the prevention of chronic complications of dia-
betes, contraception, pregnancy and addiction;

•	 the process of acquiring self-management 
skills should be gradual; the shift of respon-
sibility to diabetic children and adolescents 
too early or too late may result in treatment 
failure;

•	 workshops and camps for children, adoles-
cents and young adults diagnosed with diabe-
tes constitute beneficial and effective educa-
tional tools;

•	 members of the diabetes team providing care 
for patients under 18 staying at camps without 
their parents should provide intensive medi-
cal care that includes night duty. Legal and 
organisational support from administrative 
units providing care for children with diabetes 
is expected;

•	 provision of education on diabetes and its fol-
low-up is the responsibility of the entire dia-
betes team, especially the diabetes educator.

5. Psychological care:
•	 children, adolescents and young adults with di-

abetes and their families must be under con-
stant psychological care from the onset of the 
disease;

•	 subclinical and clinical depressive syndromes, 
anorexia nervosa (especially in adolescent 
girls) and other eating disorders not otherwise 
specified (ED-NOS) are frequently observed;

•	 care should be provided by an experienced 
psychologist, a specialist in the field of diabe-
tes occurring in developmental age;

•	 screening for depressive disorders should be 
performed in all patients every 1–2 years and 
in any patient with unsatisfactory metabolic 
control of the disease.

6. Additional notes:
•	 it is necessary to involve the whole family in 

the management of diabetes in children and 
adolescents; it is advisable to discuss treat-
ment goals together;

•	 patients should be encouraged to be inde-
pendent and take responsibility for their own 
treatment to an extent appropriate to their 
age, taking into account their intellectual de-
velopment and emotional maturity;

•	 children aged 10 or more should independent-
ly measure their blood glucose level using a 
glucometer and/or CGM system, as well as 
interpret the results, administer insulin with a 
pen injector, change insulin pump infusion sets 
and CGM sensors.

IV. Comorbidities of type 1 diabetes
The most common comorbidities include: 

•	 autoimmune thyroiditis and coeliac disease; 
they usually give a small number of symptoms 
or are asymptomatic (e.g. fluctuations of blood 
glucose levels, improper dynamics of growth 
and pubescence);

•	 IgA deficiency;
•	 certain additional chronic diseases (e.g. epilep-

sy, Asperger’s disease, mental and intellectual 
disorders) may place additional conditions on 
diabetes therapy.

V.  Acute and chronic complications  
of diabetes (see respective chapters):

1. Acute complications:
•	 in the case of blood glucose levels below 

and equal to 70 mg/dl (3.9 mmol/l) or clin-
ical symptoms of hypoglycaemia, glucose 
should be administered in the dose of ap-
prox. 0 .3  g/kg bw, the dose depends on 
blood glucose and active insulin values, (the 
maximum dose usually does not exceed 15 g 
of glucose for a child ≥ 50 kg bw), the blood 
glucose level should be measured again af-
ter 15 minutes;

•	 the blood glucose level < 54 mg/dl (3.0 mmol/l)  
indicates clinically significant hypoglycae-
mia; 

•	 in the case of CGM, hypoglycaemia is diag-
nosed if the blood glucose level is < 54 mg/dl 
for more than 15 minutes; 

•	 severe hypoglycaemia in children is diagnosed 
in the case of disorders of consciousness  
and/or convulsions;

•	 the management of severe hypoglycaemia is 
described in Chapter 14;
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•	 biochemical criteria for the diagnosis of acute 
hyperglycaemic conditions in children and ad-
olescents are shown in Table 23.1;

•	 the management of ketoacidosis in children 
is presented in Figure 22.1. It is emphasised 
that hydration can be carried out using 0.45%  
or 0.9% NaCl;

•	 management of hyperglycaemic hyperosmolar 
state:
 » fluid therapy – rapid initial infusion of 0.9% 

NaCl in the dose of ≥ 20 ml/ /kg, the next 
doses should be administered until the 
restoration of peripheral perfusion, then 
fluids should be replaced within 24–48 
hours using 0.45% NaCl. The optimal rate 
of reduction of sodium level is 0.5 mmol/l 
per hour, blood glucose level is 50–70 mg/
dl per hour and no more than 90 mg/dl 
per hour. If the blood glucose level de-
creases by more than 90 mg/dl, the ad-
dition of 2.5–5% glucose solution should 
be considered after the firt few hours of 
hydration;

 » insulin therapy – insulin should be includ-
ed in the treatment if despite the appropri-
ate fluid therapy, the blood glucose level 
does not decrease by more than 50 mg/dl 
per hour as a result of the administration 
of fluids only, the initial does of insulin: 
0.025–0.05 unit/kg/hour, then modified 
dose to achieve the blood glucose level 
reducation of 50–70 mg/dl per hour;

 » electrolytes – sodium, potassium, phos-
phorus, and magnesium deficits are 
higher than in diabetic ketoacidosis, the 
supplementation of potassium should 
be started as soon as renal function and 
diuresis is stabilised; the intravenous 

administration of potassium phosphate 
and potassium chloride 1:1 ensures ade-
quate phosphate supplementation, the 
administration of phosphates may result 
in hypocalcemia, the supplementation of 
magnesium should be considered in hy-
pomagnesemia;

•	 each centre treating children with diabetes 
should develop a protocol for the manage-
ment of diabetic ketoacidosis specifying local 
indications for hospitalisation in intensive care 
units, taking into account human resources of 
of the diabetes unit, experience of the team, 
and access to intensive care units;

•	 indications for treatment in an intensive obser-
vation room within diabetes units or in inten-
sive care units:
 » severe diabetic ketoacidosis (pH < 7.1) with 

a long duration of symptoms, circulatory 
disorders, decreased level of conscious-
ness;

 » increased risk of cerebral oedema (age < 
5 years, rapidly developing acidosis, low 
pCO2 level, high urea nitrogen level);

 » hyperosmolar diabetic ketoacidosis.
2. Chronic complications:
•	 to prevent complications, regular health exam-

inations are necessary (tab. 23.2);
•	 if any chronic complication is diagnosed, 

screening for other disorders must be per-
formed (e.g. diabetic kidney disease, retinopa-
thy, neuropathy and macroangiopathy);

•	 in case of persistent albuminuria exceeding 
normal values, the use of an ACE inhibitor or 
AT1 receptor antagonist is recommended to 
inhibit its progression. For the treatment to be 
effective, albuminuria must be managed ap-
propriately;

Table 23. 1. Biochemical criteria for the diagnosis of acute hyperglycaemic conditions in children and adolescents with diabetes

DKA Hyperglycaemic-
hyperosmolar 

state

Hyperosmolar 
DKA

Parameter Mild Moderate Severe
Plasma glucose [mg/dl] > 200 > 200 > 200 > 600 > 600
venous blood pH < 7.3 < 7.2 < 7.1 > 7.3 < 7.3
Bicarbonate [mmol/l] < 15 < 10 < 5 > 15 < 15

Ketotic hypoglycemia a 
(β-hydroxybutyrate [mmol/l]

> 3 > 3 > 3 > 3

Ketonuria Moderate  
or high

Moderate  
or high

Moderate  
or high

Absent or mild Moderate  
or high

Effective plasma osmolality 
[mOsm/kg]

< 320 < 320 < 320 > 320 > 320

DKA – diabetic ketoacidosis
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History 
• polyuria
• polydipsia
• body weight reduction
• abdominal pain
• fatigue
• vomiting
• confusion

Shock (barely palpable peripheral pulses)
Impaired consciousness

Coma

Resuscitation
• restore airway patency,  

insert a nasogastric tube
• ventilate with 100% oxygen
• restore normal circulation
• 10–20 mL/kg 0.9% saline i.v. during  

first 1–2 hours; in hypovolemic shock, 
this volume may be administered 
faster to achieve adequate 
intravascular volume (perfusion), but 
do not exceed 30 mL/kg

•	 i.v. fluids may be repeated

Reassessment
• recalculate i.v. fluid volume
• check the equipment for administering 

insulin and its dose
• evaluate the need for further 

intensive treatment of water and 
electrolyte disturbances and acidosis 
(resuscitation)

• c onsider sepsis

Change insulin administration route from i.v. to subcutaneous
• initiate subcutaneous insulin administration
• stop the intravenous infusion of insulin 1 hour after subcutaneous injection of short-acting insulin or long-acting insulin analogue

Acidosis does not improve

Clinical signs
Assessment of dehydration:
• rapid, deep breathing (Kussmaul 

breathing)
• acetone smell
• tachycardia, low blood pressure
• increased abdominal guarding

Dehydration > 5%
Clinical evidence of acidosis 

(hyperventilation)
No signs of shock

Vomiting

Rehydration i.v.
• calculate fluid requirement
• c orrect deficiency within 48 hours
• use 0.9% saline: 10 mL/kg during the 

first hour, followed by 5 mL/kg/hour, 
do not exceed 4 L/m2 during the first 
day

• monitor ECG for T wave changes
• add KCl (40 mmol/L) to infusion fluids

Insulin – i.v. infusion
Initiate at the rate of 0.05–0.1 unit/kg/
hour (0.03–0.05 in unit/kg/hour  
in children < 20 kg) at 1–1.5 hours after 
initiation of rehydration

Required laboratory testing  
and monitoring

• plasma glucose (every 1 hour)
• water balance (every 1 hour)
• serum electrolytes and blood gases  

(every 2–4 hours, until the resolution  
of ketoacidosis)

• monitor ECG for T wave changes
• neurological status (every 1 hour)

When blood glucose decreases to  
300 mg/dL (17 mmol/L) or the rate of blood 
glucose decrease is > 90 mg/dL (5 mmol/l) 

per hour:
• change the infusion fluid to 0.9% NaCl 

and 5% dextrose in 1:1 proportions;  
if administration of a larger amount  
of dextrose is need, the concentration 
of dextrose administered i.v. may be 
increased to 12.5%

• adjust the rate of insulin infusion  
(at least 0.03–0.05 unit/kg/hour 
depending on body body weight until 
resolution of acidosis; if acidosis persists, 
the rate of insulin infusion may be 
increased to 0.2 unit/kg/hour)

• adjust saline volume to achieve 
adequate serum sodium level

Improvement
Good clinical condition
The patient may drink

Confirmed diagnosis of DIABETIC KETOACIDOSIS

Biochemical testing:
• blood gases
• glucose, electrolytes and urea  

in the blood
• beta-hydroxybutyrate in capillary 

blood
• other tests as required

Good clinical condition
The patient tolerates oral fluids

Management
• initiate subcutaneous or possibly 

insulin administration
• continue oral rehydration

Worsening of the neurological status
Warning signs: headache, decrease 
in heart rate, agitation, impaired 
consciousness, specific neurologic signs

Management
• administer mannitol i.v. (0.5–1 g.kg) or 

3% NaCl
• adjust the volume of fluids 

administered i.v. to maintain 
normal blood pressure but avoid 
overhydration

• limit to 1/3 the amount of fluids i.v.
• adjust the rate of insulin infusion
• call for a senior physician
• the patient to an intensive care unit
• consider brain imaging studies after 

stabilization of the clinical condition

No improvement

Exclude hypoglycemia
Suspicion of shock

Figure 23.1. Management of diabetic ketoacidosis in children
ECG — electrocardiogram; i.v. — intravenous
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•	 ACE inhibitors or AT1 receptor antagonists are 
recommended for use in normalising blood 
pressure; the therapy effectiveness should be 
continuously monitored, and it is also advisa-
ble to achieve a reduction in nocturnal blood 
pressure, as recorded during continuous am-
bulatory blood pressure monitoring (ABPM);

•	 for lipid disorders: when LDL-C > 100 mg/dl 
(2.6 mmol/l), improved blood glucose control 
and lifestyle changes are required; 

•	 in children above the age of 8, unless previ-
ous attempts at lifestyle changes have not had 
a beneficial effect on the plasma lipid profile 
or if other atherosclerotic risk factors coexist 
with LDL levels above 159 mg/dl (4.1 mmol/l), 
it is recommended to consider genetic testing 
for LDL cholesterol receptor mutations and 
possible use of statins.

VI. Surgery-related treatment
See the section on the relevant topic.

VII.  Recommendations regarding diabetes 
care in children and adolescents  
with diabetes 

1. General recommendations:
•	 for each new onset of diabetes, the child 

should be hospitalised in a specialised paedi-
atric diabetes unit, and thereafter, should only 
receive regular specialised care in paediatric 
and adolescent diabetes clinics until he or she 
is transferred to an adult diabetes clinic (for 
transfer rules, see Appendix 1); 
 » it is necessary to provide 24-hour access to 

diabetes information for patients and their 
caretakers;

 » hospitalisation in a diabetes unit should 
always be considered in case of disease 
decompensation (persistent hyperglycae-
mia, blood glucose fluctuations, recurrent 
hypoglycaemia);

 » in diabetes care, it is necessary to read 
data from the memory of insulin delivery 
devices and blood glucose monitors and 
interpret them during each hospitalisation 
and diabetes consultation.

2. Therapy team:
•	 hospital care – per 10 paediatric-diabetes 

beds: 2 full-time physicians (paediatric diabe-
tology specialist, paediatric endocrinology and 
diabetology specialist, and if they are unavail-
able, paediatrics/diabetology/endocrinology 
specialist experienced in paediatric diabetol-
ogy, as confirmed by the provincial diabetolo-

gy consultant or provincial paediatric endocri-
nology and diabetology consultant); 2 full-time 
nurses dedicated exclusively to diabetes edu-
cation or 2 full-time diabetes educators, full-
time dietician and psychologist and a 1/4 FTE 
social worker. A nurse dedicated to diabetes 
care must be available at diabetes units pro-
viding intensive care;

•	 outpatient care – a therapy team rendering 
services for 300 patients: 1 full-time paediatric 
diabetologist, endocrinology and paediatric 
diabetology specialist (and if no such special-
ist is available, paediatrics specialist, diabetol-
ogist or endocrinologist experienced in paedi-
atric diabetology, as confirmed by a provincial 
consultant); 1–2 nurses whose scope of duties 
is limited to only to diabetological care or 1–2 
diabetological educators; a half-time dietician 
and a half-time psychologist.

3. Outpatient consultations:
•	 unlimited frequency of diabetes visits; the rec-

ommended frequency is one visit every 6–8 
weeks, with no less than 4 visits a year;

•	 some outpatient appointments can be re-
placed by video or phone consultations pro-
vided that the relevant data can be read and 
sent to the clinic remotely:
 » data from blood glucose monitoring de-

vices;
 » data from insulin delivery devices or apps 

used as electronic self-management jour-
nals;

•	 irrespective of the use of remote consulta-
tions, patients must visit the clinic at least once 
every 6 months;

•	 in patients with poorly metabolically balanced 
diabetes or additional health problems, in-per-
son clinic visits should be recommended; 

•	 the recommended average visit time is 20–30 
minutes for specialist advice and 30–40 min-
utes for treatment and diagnostic advice (per-
sonal insulin pump therapy);

•	 educational visits are not always part of med-
ical advice and can also be conducted elec-
tronically;

•	 additionally, the tasks of the therapy team 
include holding classes on diabetes care at 
educational institutions, as well organising 
educational workshops and preparing aware-
ness-raising materials.

4. Clinic and ward equipment:
•	 equipment – automatic syringes, personal in-

sulin pumps, glucometers, continuous glucose 
monitoring devices, blood pressure Holter 
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(ABPM), ophthalmoscope, monofilament de-
vice, food scales, a computer set for reading 
and printing data from the memory of thera-
peutic systems;

•	 facilities and the necessary teaching aids for 
education;

•	 additional ward equipment: 1 or more intensive 
metabolic monitoring stations equipped with 
pulse oximeters per 10 diabetic patient beds, 
ECG monitor, oxygen access, ultrasound ma-
chine with vascular flow assessment capability 
(Table 23.2).

VIII.  Children with diabetes at educational 
institutions

1. The diabetes treatment team must work with 
the teaching staff, the school nurse and the 
family to ensure the child’s safety at school 
and prevent the stigmatisation of diabetics:

•	 once a child has been diagnosed with diabe-
tes, the teaching staff should be provided with 
written information about diabetes and about 
providing assistance in emergency life-threat-
ening conditions, as well as phone numbers of 
the child’s parents and doctor and of the nurse 
at the given educational institution;

•	 the staff at the educational institution must 
also be informed about the need for the child 
to have a mobile device (mobile phone, smart-
watch) with applications used to receive and 
transmit CGM system, insulin pump, integrated 
system and therapy support application data 
(e.g. to calculate the carbohydrate content in 
the food);

•	 the teaching staff must receive the appropriate 
training in diabetes self-care;

•	 training the nurse/staff responsible for super-
vising the diabetic child at school in the use 

Table 23.2. Recommendations regarding diabetes care in children and adolescents with diabetes 

Therapeutic education provided to the patient 
and his/her caregivers

At the diagnosis and afterwards, at the discretion of the doctor or education 
nurse

Nutritional education provided to the patient and 
his/her caregivers

At the diagnosis and afterwards, at the discretion of the doctor or education 
nurse/dietician

Psychological care of the patient and his/her 
caregivers

At the diagnosis and afterwards, at the discretion of the doctor or education 
nurse or psychologist

Evaluation of the type of diabetes At the diagnosis and revision of the diagnosis: clinical picture; family 
history; assessment of insulin secretion, pancreatic antibody test#, insulin 
sensitivity test*; genetic tests*

HbA1c 3–4 times a years, may be measured less frequently in patients who 
regularly use FGM/CGM  

Total cholesterol, HDL cholesterol, LDL 
cholesterol, triglycerides in serum

After the stabilisation of blood glucose level, and then, if in normal range, 
every 2 years in patients over the age of 10 

Abdominal ultrasound     At the diagnosis of diabetes
Body weight and growth monitoring During each visit using percentile charts for age and gender
Monitoring of physical development according 
to the Tanner scale

At the discretion of the doctor, at least once a year, assessment of the 
regularity of the menstrual cycle

Blood pressure During each visit, in children < 7 years of age at least twice a year, in 
children > 10 years of age 24-hour ambulatory blood pressure monitoring 
(ABPM) – every two years or in the case of elevated blood pressure values 
in random measurements

Testing for celiac disease According to the ESPGHAN guidelines regarding the diagnosis of celiac 
disease, if no clinical symptoms – screening every 2 years

Evaluation of thyroid function/evaluation for 
disorders

At the onset of the disease: TSH, fT4, anti-TPO and anti-TG (USG in case of 
positive antibodies and/or thyroid dysfunction), then TSH, anti-TPO and 
anti-TG every 2 years (at the discretion of the doctor)

Screening for chronic complications: 
creatinine, albuminuria, general urianalysis,
ophthalmological consultation

After the stabilisation of blood glucose level, and then every 2 years in pa-
tients over the age of 10 or with the duration of diabetes of more than 5 years.  
In the case of abnormal results, the frequency of subsequent tests should be 
determined on a case-by-case basis according to the patient’s need

Specialist consultations According to the general paediatric indications and at the revision of the 
diagnosis

1 only at the diagnosis of the disease, within the first 5 days from the start of insulin therapy

*As required.
#Only at the diagnosis of the disease, within the first 5 days from the start of insulin therapy.
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of glucometers, CGM systems, injectors or per-
sonal insulin pumps;

•	 caretakers must provide the institution with 
a continuous supply of glucose and glucagon;

•	 diabetes is not an indication for the student to 
be granted an individual teaching programme 
or be exempt from any classes (e.g. physical 
education, school trips).

2. The tasks of the teaching staff include:
•	 immediately providing diabetes first aid  

in life-threatening situations;
•	 providing comprehensive assistance aimed at 

enabling the patients to quickly and safely re-
turn to their educational institution and fully 
integrate with their peers;

•	 knowing the basic scope of diabetes self-care;
•	 enabling self-monitoring in educational and 

childcare settings for all age groups, with 
younger children being supervised by school 
staff;

•	 working closely with the diabetes treatment 
team and the patients’ caretakers.

IX. Travel:
•	 it is the responsibility of the patient and his/her  

caregivers to inform the organiser about the 
disease, its treatment, nutrition and help and 
to provide telephone numbers to the thera-
peutic diabetes team;

•	 in the case of international travels, an appro-
priate certificate in English informing about 
the disease should be prepared;

•	 insulin, glucagon, glucose, glucose meter with 
test strips, insulin pens, and equipment for in-
sulin pumps and CGM systems should be se-
cured for the duration of the travel and stored 
in a hand luggage.

X. Physical activity, practising sports
1. Children and adolescents with diabetes:
•	 should be encouraged to engage in daily mod-

erate or intensive physical activity;
•	 should regularly participate in physical educa-

tion classes; 
•	 may practise sports similarly to children with-

out diabetes. 
2. Recommendations regarding physical activity 

and practising sports are presented in Chapter 
7 and Annex 7.

XI. Choice of profession:
•	 particular attention should be paid to the ed-

ucation of diabetic adolescents – they should 
be provided with the best education possible;

•	 it is the task of the diabetes team to help the 
patient choose a profession by evaluating  
his/her health, presence of complications, and 
intellectual and mental capabilities.
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24. Diabetes and pregnancy
Key recommendations
•  Pregnancy planning in women with diabetes reduces the incidence of adverse events in mothers and children and 
should be part of standard diabetes care for diabetic women of child-bearing age. [a]

•  Contraception using barrier methods or oral hormonal contraceptives should be used for planning pregnancy in women 
with diabetes. [B]

•  In Poland, it is obligatory to carry out screening tests for hyperglycaemia in pregnant women. The classification and 
diagnostic criteria of hyperglycaemia during pregnancy are in accordance with the WHO guidelines. [a] Screening is 
recommended at the first visit during pregnancy and between 24th and 28th week of pregnancy.

•  In many women with gestational diabetes, behavioural modifications make it possible to ensure adequate blood 
glucose control, and pharmacotherapy in the form of insulin should be initiated if therapeutic targets are not met. [a]

•  General principles of the treatment of diabetes during pregnancy:
1. Hyperglycaemia during pregnancy increases the risk of maternal and fetal complications, and thus, blood glucose 

control should be optimised both in pre-pregnancy diabetes and hyperglycaemia first diagnosed during pregnancy. [a]
2. Self-monitoring of blood glucose is recommended as the basic metabolic control assessment method in all types 

of diabetes complicating pregnancy. Currently, the following target blood glucose values in self-monitoring are 
recommended – fasting blood glucose level and blood glucose level before meals: 70–90 mg/dl (3.9–5.0 mmol/l); 
maximum blood glucose level within the first hour after the commencement of the meal: < 140 mg/dl (< 7.8 mmol/l); 
within the second hour after the commencement of the meal < 120 mg/dl (6.7 mmol/l), between the second and the 
fourth hour: 70–90 mg/dl (3.9–5.0 mmol/l). [a]

3. The measurement of HbA1c levels is a tool to assess blood glucose control in women with pre-pregnancy diabetes. The 
recommended levels are < 6.5% (48 mmol/mol) during pregnancy planning and in the first trimester and < 6.0% (42 
mmol/mol) in the second and third trimester. [B]

4. In addition to the role of good blood glucose control, attention should be paid to adequate nutrition, as well as co-
morbidities and medications used. [B]

5. Continuous blood glucose monitoring and achieved target blood glucose levels using CGM (TIR, TAR) systems can help 
to achieve target blood glucose levels in pregnancy in women with pre-pregnancy diabetes. [B]

6. Insulin is the only antihyperglycaemic drug recommended in pregnancy. Based on the current knowledge, the use of 
other antidiabetic drugs, either oral agents or injections, is not recommended. [a]

7. Metformin used in women with polycystic ovary syndrome (PCOS) to treat insulin resistance or induce ovulation 
should be discontinued by the end of the first trimester of pregnancy. [a]

•  Patients with a history of (GDM) should be tested for diabetes before the next pregnancy and if it is diagnosed, they 
should be treated to reduce the risk of developmental anomalies in children. [e]

Pregnancy planning in all women with diabetes 
has a major impact on the course of pregnancy, re-
ducing the incidence of maternal and fetal/neonatal 
adverse events.

Diabetes in pregnancy includes:
•	 pregestational diabetes mellitus (PGDM) — when 

a woman with diabetes becomes pregnant (re-
gardless of the type of diabetes);

•	 hyperglycaemia first diagnosed during pregnancy.

I. Contraception
Patients should be informed that diabetes 

itself is not a contraindication for hormonal con-
traception. Patients should be evaluated for con-
ventional contraindications against hormonal 
contraception and be offered an opportunity to 
choose an individually preferred, effective contra-
ception method, taking into account the risk as-
sociated with unplanned pregnancy. Intrauterine 
devices or progestogen-only contraceptive pills 

are recommended for patients with diabetes if the 
duration of diabetes is > 20 years or with neuro-
vascular complications (nephropathy/retinopathy/
neuropathy). Patients who plan pregnancy should 
be informed that the risk of pregnancy complica-
tions increases with the duration of diabetes, pres-
ence of organ complications of diabetes, and lack 
of metabolic control.

Combined oral contraceptives containing less than 
35 μg, preferably 15 and 20 μg, of ethinylestradiol are 
recommended due to their minimal impact on carbohy-
drate and lipid metabolism. Preferred progestins include 
levonorgestrel and norethisterone.

A progestin-releasing IUD is recommended as a 
contraceptive method in obese women who are > 35 
years of age, in women with type 2 diabetes, and in 
those with concomitant vascular complications.

Pregnancy in a woman with poorly controlled 
diabetes outweighs the risks of any contraceptive 
used.
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II.  Model of care for pregnant women with 
diabetes

1. During pregnancy planning, pregnancy, and the 
postpartum period, all women with diabetes 
should remain under the care of an experienced 
team of diabetologists and obstetricians (mater-
nal and fetal medicine specialists). Women with 
type 2 diabetes treated with oral drugs require 
insulin therapy at the stage of pregnancy plan-
ning to achieve proper blood glucose levels. In 
women with type 2 diabetes metformin can only 
be used in the preconception period if this treat-
ment ensures optimal metabolic control. Once 
pregnant, a woman should stop taking metform-
in and use only insulin to ensure blood glucose 
control. SGLT-2 inhibitors and GLP-1 receptor ag-
onists are currently not approved for use during 
pregnancy and should not be used during preg-
nancy planning.
Each doctor who has a woman with type 2 diabetes 

under his/her care should regularly discuss her preg-
nancy plans with her and inform her about the need 
for pregnancy planning due to the existence of com-
plex risk factors for obstetric failure in this population 
of women and frequent use of antihypertensive drugs 
and statins.
2. The aim of such a management is:
•	 to optimise the treatment of diabetes;
•	 to evaluate and treat complications of diabetes; 
•	 to provide diabetes education, including nutritional 

education;
•	 to advise women to stop smoking;
•	 to evaluate thyroid function (to exclude hypothy-

roidism); the upper limit of the reference range 
for TSH should be: 2.5 μIU/ml in the first trimes-
ter and up to 3 μIU/ml in the second and third 
trimester;

•	 during pregnancy, a consultation with a diabetolo-
gist should occur at least once a month, and in jus-
tified cases every 2–3 weeks. This is due to changing 
insulin demand and the need to monitor the body 
weight, renal function, eyesight, and blood pressure 
etc.;

•	 in women with pre-pregnancy diabetes irrespective 
of type, ophthalmological control should be carried 
out before pregnancy and at the latest in the first 
trimester of pregnancy and then repeated in each 
trimester. Eye health is not routinely checked in 
women with GDM;

•	 if gestational hypertension develops, treatment 
should be provided when blood pressure values are 
above 140/90 mm Hg;

•	 in women with diabetes and chronic hyperten-
sion before pregnancy or with renal complica-

tions, target systolic blood pressure is < 135 mm 
Hg and target diastolic blood pressure is < 85 mm 
Hg (methyldopa is the first-line drug during preg-
nancy);

•	 in women with pre-pregnancy diabetes, the use 
of acetylsalicylic acid in the dose of 1 mg/kg bw 
(100–150 mg/day) is recommended from the 
12th to the 36th week of pregnancy (prevention of 
preeclampsia) depending on the obstetrician’s 
decision.  

3. Pregnancy is discouraged in diabetic women in the 
following clinical settings:

•	 nephropathy manifested by a creatinine clear-
ance below 40 ml/min;

•	 untreatable proliferative retinopathy;
•	 advanced untreatable ischaemic heart disease: 

 » hypertrophic cardiomyopathy or severe left 
ventricular dysfunction (LVEF < 30%, NYHA 
III/IV);

 » a history of peripartum cardiomyopathy with 
any residual left ventricular dysfunction;

•	 autonomic neuropathy affecting the cardiac or gas-
trointestinal conduction systems.
While the final decision on procreation rests 

with the patient, she must be informed by special-
ists in the relevant field of the risks to her life and 
health that pregnancy poses in such circumstances.

Pregnancy does not appear to be associated 
with post-partum worsening of chronic diabetic 
complications. Diabetic women are free to have 
as many offspring as they want, provided that none 
of the above contraindications exists.

III.  Criteria for the diagnosis  
and classification of hyperglycaemia 
first diagnosed in pregnancy
All pregnant women should be tested for im-

paired glucose tolerance as soon as possible once 
pregnancy has been determined. Pregnant wom-
en at risk should undergo a 75g OGTT (described 
in Chapter 1) at their first visit while all others 
should have a fasting blood glucose test done. If 
no abnormal blood glucose values are found (see  
Fig. 23.1), the diagnostic test should be repeated at 
24–28 weeks of gestation or when the first symp-
toms suggestive of diabetes occur. Diagnosis in the 
group of patients with no risk factors and normal 
blood glucose level at the first examination dur-
ing their pregnancy should be carried out at 24–28 
weeks of pregnancy and is a single-step process 
consisting in performing a 75 g OGTT.

Hyperglycaemia first diagnosed during preg-
nancy should be diagnosed and classified accord-
ing to WHO recommendations (2013):
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< 92 (5.1) 92–125 (5.1–6.9) > 125 (> 6.9)

•	 diabetes in pregnancy – when the general con-
ditions for the diagnosis of diabetes are met, i.e.:
 » fasting blood glucose ≥ 126 mg/dl (≥7.0 

mmol/l);
 » or blood glucose during the 2nd hour of 

the 75 g OGTT ≥ 200 mg/dl (11.1 mmol/l);
 » or causal blood glucose ≥ 200 mg/dl (11.1 

mmol/l), accompanied by clinical signs of 
hyperglycaemia;

•	 gestational diabetes mellitus (GDM) – when 
at least one of the criteria listed in Table 24.1 
is met.
After delivery, most women’s glucose levels nor-

malise, but since diabetes in pregnancy is a risk factor 
for overt diabetes in later life, all women should be 
screened for impaired glucose tolerance. It is recom-
mended that a 75 g OGTT be performed 6–12 weeks 
postpartum, followed by fasting blood glucose meas-
urement once a year. A glucose tolerance test (75 g 
OGTT) should be performed before the next preg-

nancy. Women with a history of gestational diabetes 
should be treated as a group at high risk for diabetes 
and cardiovascular disease (see Chapter 2 for details 
on management).

IV.  Multidisciplinary integrated management 
of pre-pregnancy diabetes and 
hyperglycaemia in pregnancy
Hyperglycaemia in pregnancy increases the risk 

of obstetric complications in the pregnant woman 
and the developing foetus and affects the child’s sub-
sequent development.  Therefore, irrespective of the 
type of diabetes (pre-pregnancy diabetes or hyperg-
lycaemia diagnosed during pregnancy), it is necessary 
to strive to achieve blood glucose values recorded in 
healthy pregnant women. Based on the current stage 
of knowledge, the following self-monitoring blood 
glucose values are deemed the proper target values:
•	 fasting and pre-meal blood glucose: 70–90 

mg/dl (3.9–5.0 mmol/l);
•	 maximum blood glucose at 1 hour after the start 

of a meal: < 140 mg/dl (< 7.8 mmol/l) or at 2 hours  
< 120 mg/dl (6.7 mmol/l);

•	 between 2:00 a.m. and 4:00 a.m.: 70–90 mg/dl 
(3.9–5.0 mmol/l).
Pregnant women should perform blood glucose 

measurements themselves, after appropriate training 
by a nurse experienced in diabetes care. The number 
and timing of glucose level determinations should 

Table 24.2. Diagnostic criteria of gestational diabetes based 
on the result of 75 g in the OGTT according to IADPSG 2010 
and WHO 2013

Plasma glucose
[mg/dl]  [mmol/l]

Fasting 92–125 5,1–6,9
60th minute ≥ 180 ≥ 10,0
120th minute 153–199 8,5–11

Figure 24.1. Diagnostic scheme for carbohydrate metabolism disorders in pregnancy

Note: Fasting blood glucose above 92 mg/dl but below 125 mg/dl on one occasion during the first trimester cannot be a basis for the diagnosis 
of hyperglycaemia in pregnancy.

No risk factors

First visit Testing at
24–28 weeks
of gestation

Urgent OGTT
with 75 g

of glucose

Refer to a referral center if abnormal results

Fasting blood glucose (laboratory) [mg/dL (mmol/l)]

Single-step testing by OGTT with 75 g of glucose
If normal result – further testing at 24–28 weeks of 

gestation

Urgent fasting
blood glucose

retesting

Patients at risk



Current Topics in Diabetes 2022  |  Curr Top Diabetes, 2022; 2 (1): 1–130
92

2022 Guidelines on the management of patients with diabetes
A position of Diabetes Poland

depend on the severity of the carbohydrate distur-
bance and the treatment being administered. Con-
tinuous subcutaneous glucose monitoring (CGM) is 
recommended for women treated with CSII.  In the 
case of CGM, it is recommended that blood glucose 
values above 140 mg/dl (7.8 mmol/l represent less 
than 25% of 24-hour measurements, values at 63–140 
mg/dl (3.5–7.8 mmol/l) more than 70% of measure-
ments, values below 63 mg/dl (3.5 mmol/l) less than 
4%, and values below 54 mg/dl (3.0 mmlo/l) less than 
1% of them.  In pregnant women with type 2 diabe-
tes and gestational diabetes in the target range of  
63–140 mg/dl ( 3 .5–7.8 mmol/l), patients should 
achieve more than 90% of this value.

The HbA1c value in women with pre-pregnancy 
diabetes should be determined every 6 weeks and 
the aim should be to achieve a level below < 6.5%  
(< 48 mmol/mol) in the first trimester and below 6.0% 
(< 42 mmol/mol) in subsequent trimesters. There is 
no evidence for the utility of HbA1c as a tool for mon-
itoring metabolic control in GDM.
1. Dietary treatment:
•	 40–50% carbohydrates (about 180 g carbohy-

drate/d.), preferring low glycaemic index car-
bohydrates in the diet;

•	  30% protein (1.3 g/kg bw/day);
•	 20–30% fats (including < 10% saturated fats);

•	 the number of calories depends on body 
weight, height, physical activity and age – the 
average daily calorie requirement is about  
30 kcal per kg of body weight, i.e. 1500–2400 kcal; 

•	 in overweight patients, a diet of 25–30 kcal per kg of 
body weight is recommended;

•	 considering the very restrictive blood glucose 
targets, pregnant women should consume a fixed 
amount of carbohydrates at relatively fixed times 
to be able to adjust insulin doses and avoid both 
hyper- and hypoglycaemia; 

•	 it is necessary to control weight gain during preg-
nancy, as excessive weight gain in pregnant dia-
betics is associated with excessive foetal growth 
(Tables 24.2, 24.3);

•	 the use of artificial sweeteners is permitted, except 
for saccharin, which passes across the placenta and 
its effects on the foetus are not fully known (see 
Appendix 5);

•	 when planning pregnancy, it is recommended 
to implement folic acid supplementation (min.  
0.4 mg/day) for at least 6 weeks before pregnan-
cy, which should continue through the 12th week 
of pregnancy.

2. Physical exercise: unless contraindications exist, 
aerobic physical activity of moderate intensity is 
recommended.

3. Insulin therapy in PGDM:
•	 human insulin has long been used in pregnant 

patients with diabetes-related complications 
and has been proven to be safe. The safety of 
using lispro and glargine insulin analogues in 
pregnancy has been demonstrated in numer-
ous observational studies while the safety of 
aspart and detemir insulins has been con-
firmed in randomised trials as well. None of 
the studies to date has shown the passage of 
insulin analogues across the placenta;

•	 intensive insulin therapy by multiple daily injec-
tions (see section 11, p. 3);

•	 a slight increase in insulin sensitivity occurs 
during early pregnancy, and as such, pregnant 
women may experience incidents of hypogly-
caemia with the insulin dose used to date;

•	 insulin resistance begins to increase starting 
from the 16th week of pregnancy, requiring the 
insulin dose to be regularly increased based 
on the patient’s needs;

•	 insulin therapy by continuous subcutaneous in-
sulin infusion (CSII) – short-acting insulins or rap-
id-acting insulin analogues are recommended. The 
qualification and management of personal insulin 
pump users with pre-pregnancy diabetes should 
be carried out at diabetes centres experienced in 

Table 24.2. Recommendations regarding body weight gain 
during pregnancy

Pre-pregnancy
body mass 
index
BMI [kg/m2]

Recommended
body weight 

gain
[kg]

Recommended 
body weight gain
in the 2nd and 3rd 

trimester [kg/week]
<18.5 12.5–18.0 0.51 (0.44–0.58)
18.5–24.8 11.5–16.0 0.42 (0.35–0.50)
25.0–29.,9 7.0–11.5 0.28 (0.23–0.33)
≥ 30 5–9 0.22 (0.17–0.27)
Assuming that body weight gain in the 1st trimester  
of pregnancy is 0.5-2.0 kg

Table 24.3. Risk factors for hyperglycaemia during pregnancy

Pregnancy over 35 years of age
History of delivery of a newborn with an excessive body 
weight (> 4000 g)
Delivery of a newborn with a developmental anomaly
History of fetal death
Hypertension
Overweight or obesity
Family history of type 2 diabetes
Gestational diabetes during previous pregnancies
Multiparity
Polycystic ovary syndrome
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CSII therapy. Insulin pump therapy should be com-
menced at the pregnancy planning or early preg-
nancy stage (up to the 12th week). In exceptional cas-
es, it may be commenced later in patients in whom 
achieving satisfactory metabolic control by multiple 
insulin injections is impossible.

4. Insulin therapy in hyperglycaemia diagnosed dur-
ing pregnancy:

•	 the recommended methods include intensive 
insulin therapy with multiple injections or using 
a personal insulin pump;

•	 the need for insulin decreases rapidly after de-
livery, and as such, it is possible to discontinue 
insulin administration in most women who had 
hyperglycaemia during pregnancy, provided that 
blood glucose control is maintained.

5. Oral antidiabetic drugs are not currently recom-
mended for the treatment of diabetes in preg-
nancy since they pass across the placenta and 
because some randomised trials indicate that 
they negatively affect the long-term development 
of the offspring. It is recommended that women 
taking oral antidiabetic drugs commence insulin 
therapy during the planning of pregnancy or as 
soon as possible after pregnancy is determined.

6. Education system:
•	 clinical issues – classes are to be taught by a doc-

tor, nurse or dietician with expertise in personal 
insulin pump therapy;

•	 technical aspects of personal insulin pump oper-
ation – classes are to be taught by a nurse or doc-
tor certified as a technical training specialist or an 
employee of a personal insulin pump manufacturer;

•	 the education programme is to be implemented ac-
cording to a training sheet documenting the course 
of treatment;

•	 the education programme may be implemented 
in an outpatient or inpatient setting;

•	 therapy may be implemented as soon as the pa-
tient has basic clinical and technical knowledge 
of CSII (understanding of the principles of thera-
py and ability to use the pump’s main function-
alities).

7. Breastfeeding should be widely promoted and rec-
ommended in women with pre-pregnancy diabetes 
and hyperglycaemia in pregnancy unless there are 
other contraindications.

8. Oral medication and lactation: The available 
literature and clinical data show that met-
formin passes into breast milk in very small 
amounts and does not exceed 1% of the ma-
ternal concentration.   As such, type 2 diabe-
tes patients can safely use metformin during 
lactation. 
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25. Diabetes in persons over the age of 65
Key recommendations
•  When starting diabetes treatment in people over the age of 65, therapeutic goals should be individually determined 
depending on the patient’s health state, cognitive abilities, and social and living conditions. [c]

•  One of the main goals in the treatment of diabetes in people over the age of 65 is to prevent hypoglycaemia by 
individualising therapeutic goals and avoiding medications that are associated with a high risk of hypoglycaemia. [B]

•  In individuals over the age of 65, who do not have significant complications, the therapeutic goal may be similar to that 
in the younger adult population. [c]

•  During the intensification of treatment, target values for glycaemia, blood pressure, and lipids should be considered, 
taking into account the specificity of the age group and comorbidities. [B]

The prevalence of diabetes in the population 
over the age of 65 reaches 25–30%.

Hyperglycaemia symptoms in patients over the 
age of 65 may be less severe than in younger indi-
viduals, which may result in delayed diagnosis of 
the disease.

Survival time is much shorter in patients with di-
abetes at an advanced age, therefore, when choos-
ing a method of treatment, it should be remem-
bered that prevention of complications developing 
after several or more years in the course of the dis-
ease is less important than in younger people.

I.  Goals of the treatment of diabetes in 
persons under the age of 65:

•	 the primary goal of the treatment of elderly 
diabetic patients is to strive to improve or at 
least maintain their current quality of life. It is 
crucial to avoid hypoglycaemia while reducing 
symptoms of hyperglycaemia;

•	 if a diabetic patient over the age of 65 does not 
have significant complications or comorbidities, 
gradual control of diabetes should be achieved 
while realising the general goals of treatment, 
assuming HbA1c ≤ 7% as the target value;

•	 in patients at an advanced age and with long 
history of diabetes and significant macrovascu-
lar complications (past myocardial infarction 
or stroke), the target HbA1c value is ≤ 8.0%;

•	 conducting diagnostic tests for diabetes com-
plications, preventing their progression and 
recommending appropriate treatment;

•	 treatment of comorbidities in order to reduce 
functional impairment and improve the quality 
of life.

II. Physical efficiency 
After an initial determination of the patient’s 

individual risk and physical efficiency, outdoor ex-
ercise involving a slow onset and slow end should 
be recommended. The patient should avoid strain-
ing and breath-holding exercises and pay attention 
to the risk of injury and especially the risk of devel-
oping diabetic foot syndrome.

III. Dietary recommendations 
General recommendations; no specific age-re-

lated recommendations, diet modification is inef-
fective due to established eating habits.
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IV. Oral antihyperglycaemic drugs:
•	 metformin — rules described in Chapter 11, 

section II (description of stage 1 treatment of 
type 2 diabetes) should be followed, and co-
morbidities that increase the risk of metabolic 
acidosis should be taken into account; special 
care should be taken in patients with eGFR  
< 60 ml/min/1.73 m2;

•	 sulfonylurea derivatives — treatment should be 
started with low doses because of the risk of 
hypoglycaemia;

•	 DPP-4 inhibitors, GLP-1 agonists, α-glucosidase 
inhibitor, PPAR-γ agonist, SGLT-2 inhibitors;

•	 there are no specific contraindications for the 
use of these drugs for people > 65 years of 
age; these drugs may be particularly beneficial 
in this age group due to the negligible risk of 
hypoglycaemia. PPAR-γ agonist should not be 
administered to patients with heart failure and 
high fracture risk.

V. Insulin therapy:
•	 there are no specific indications or contraindi-

cations for insulin therapy for the elderly;
•	 starting insulin therapy, if indicated, should not 

be delayed;
•	 when starting or modifying insulin therapy, 

preparations that have the lowest risk of hy-
poglycaemia should be chosen;

•	 age > 65 years is not a contraindication to in-
tensive insulin therapy;

•	 in some elderly patients (> 80 years), low-dose 
short-acting insulin preparations or rapid-act-
ing insulin analogues before main meals, with-
out concomitant use of long-acting (basal) in-
sulin, may be effective;

•	 in situations where meal size is unpredictable 
(e.g. in the case of patients with poor appetite, 

advanced dementia), it may be advisable to ad-
minister an approppriate dose of rapid-acting 
insulin analogue immediately after the meal.

VI. Diabetes education 
Should include both patients and their care-

givers.

VII. Antihypertensive therapy:
•	 age is not a criterion for selecting a particular 

class of antihypertensive drugs;
•	 the benefits of antihypertensive therapy in 

people aged > 65 are comparable to those ob-
tained in younger people.

VIII. Hypolipidemic therapy:
Despite the lack of objective data, it should 

be concluded that the benefits of hypolipidemic 
therapy in both primary and secondary prevention, 
observed in younger people, also apply to patients 
aged > 65.
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26.  Principles of preparing a person  
with diabetes for operation

Prepared in cooperation with prof. Prof. dr. n. med. Wojciech Szczeklik

Key recommendations
•  Planned surgery in an individual with diabetes should be postponed when HbA1c value exceeds 8.5%. [B]
•  Insulin therapy should not be discontinued in people treated with insulin before surgery, and periodic insulin treatment 
should be used in most people with type 2 diabetes previously treated with oral antihyperglycaemic drugs. [B]

•  In critically ill diabetic patients on parenteral nutrition, treatment with intravenous insulin in glycaemia-dependent dose 
is recommended. [c]

•  Perioperative glycaemic monitoring in patients with diabetes reduces the risk of complications and death. [B]
•  The recommended target perioperative glycaemic values are 100–280 mg/dl. [c]

I.  Examinations that should be carried  
out before planned surgery:

•	 daily glycaemic profile (7 measurements dur-
ing a day and at  approx. 3 a.m. in case of in-
sulin treatment); daily glycaemic profile is not 
necessary if patient uses continuous glycaemic 
measurement system;

•	 HbA1c;
•	 morphotic blood composition;
•	 serum concentration: creatinine, electrolytes 

(Na+, K+), aminotransferase activity (AST, ALT);
•	 INR indicator, bleeding time; APTT;
•	 acid-base balance (blood gasometry) (if abnor-

malities are suspected);
•	 general urinalysis;
•	 fundus evaluation (current result);
•	 resting ECG (see note 1);
•	 chest X-ray.

note 1: In patients at high and very high cardiac 
risk and when planning extensive procedures (e.g. 
abdominal or hip vessel surgery, cardiac surgery), 
extended non-invasive diagnostics should be per-
formed (stress test, echocardiography, Holter ECG).

note 2: Same-day surgery can be performed 
in patients with diabetes with good metabolic 
control, treated with intensive insulin therapy and 
in patients with type 2 diabetes who do not need 
periodic insulin treatment in the perioperative pe-
riod. Withholding antihyperglycaemic medication 
for the day of surgery will not result in glycaemia  
> 180 mg/dl (10 mmol/l).

II. Management before elective surgery
1. A patient with diabetes mellitus requiring pe-

riodic insulin treatment should be admitted 

to the hospital 2 days before the scheduled 
surgery.

2. Elective surgery should be deferred in a pa-
tient with inadequate metabolic control (i.e. 
persistent glycemic values in the daily profile 
> 250 mg/dl (13.9 mmol/l), HbA1c > 8.5%, and/or  
the presence of glycosuria with acetonuria).

3. If a patient with type 2 diabetes treated with 
two or three antihyperglycemic drugs will not 
be eating on the day of surgery, or will be un-
dergoing a large surgery with an increased risk 
of hemodynamic instability, it is recommend-
ed to withhold current therapy and use peri-
odic insulin therapy.

4. A multiple insulin injections (base-bolus) mod-
el is recommended for periodic insulin treat-
ment.

5. Daily insulin dose – 0.3–0.7 units/kg body 
weight; 50–60% of the daily dose – short-act-
ing (rapid-acting) insulin given 15–30 min be-
fore main meals according to the schedule: 
50–20–30% of the daily dose of short-acting 
(rapid-acting) insulin; 40–50% of the daily dose 
– long-acting insulin (NPH) given in two injec-
tions – 7:00–8:00 AM (40%) and 10:00–11:00 
PM (60%) or long-acting analogue given in 1 in-
jection, usually during the evening hours. 

6. A well-trained and metabolically balanced 
patient with diabetes mellitus treated with in-
tensive insulin therapy independently adjusts 
insulin doses to current needs, therefore the 
patient should not be deprived of this oppor-
tunity in the hospital and treatment should 
not be started with rigid, non-modifiable doses 
of the product. 
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7. Patients treated with a personal insulin pump 
should maintain their current treatment until 
the day of surgery.

8. If preparation for surgery requires a strict 
diet on the day(s) prior to surgery, an intrave-
nous infusion of 10% glucose solution with 12 
units  of short-acting (rapid-acting) insulin and  
10 mmol KCl is recommended instead of a meal.

9. Achieving glycaemic control: in the perioper-
ative period, blood glucose levels should be 
maintained within safe limits of 100–180 mg/dl  
(5.6–10.0 mmol/l). 

10. Notifying the surgical and anaesthetic team of 
complications that increase surgical risk (heart 
or kidney disease, neuropathy, proliferative 
retinopathy).
note 3: Periodic insulin therapy is not re-

quired for patients undergoing so-called minor 
surgery (tooth extraction, abscess incision, small 
amputation performed on an outpatient basis, 
cataract surgery), but only if preparation for the 
surgery does not require a change in the current 
diet. When a patient is unable to eat for more 
than 12 hours due to surgery, an intravenous infu-
sion of glucose solution with insulin and potassi-
um (500 ml of 10% glucose solution with 12 units 
of short-acting (rapid-acting) insulin and 10 mmol 
KCl is recommended at a rate of 100–150 ml/hour. 
Depending on blood glucose and potassium lev-
els, the dose of insulin and potassium should be 
modified.

III. Proceedings on the day of surgery
Apply
1. Intravenous infusion of glucose, insulin and po-

tassium under glycaemic control:
•	 - algorithm 1 – in patients with absolute insulin 

deficiency, a separate continuous intravenous 
insulin infusion (solution concentration: 1 unit 
of a short-acting human insulin preparation 
in 1 ml of 0.9% NaCl) and glucose solution 
(5–10%) using infusion pumps. In order to bal-

ance 1 g of exogenous glucose, 0.2–0.3 units 
of insulin are needed (Table 26.1). If glycaemia 
rises 30–50 mg/dl above 180 mg/dl during the 
procedure, the insulin infusion rate should be 
increased by 1–2 units/hour. If blood glucose 
levels exceed 250 mg/dl (13.9 mmol/l), the glu-
cose intravenous infusions should be discon-
tinued and not resumed until blood glucose 
levels decrease to 180 mg/dl (10 mmol/l). It is 
recommended that the intravenous insulin in-
fusion rate be increased at the same time. This 
method of treatment should be continued un-
til oral nutrition is started. During intravenous 
insulin infusion, it is recommended to monitor 
the blood glucose levels every 1 hour and after 
stabilisation of the blood glucose levels in the 
following 3 measurements, every 2 hours;

•	 algorithm 2: in type 2 diabetic patients with 
preserved insulin secretion, an optional glu-
cose-insulin-potassium solution (500 ml 
of 10% glucose containing 12–16 units  of 
short-acting insulin and 10–20 mmol of potas-
sium chloride) can be administered:
 » a higher dose of insulin (≥ 16 units) should 

be considered in obese patients, when 
there is a severe infection, during cardio-
thoracic surgery, in patients with periop-
erative hypothermia or when the base-
line glucose levels are > 180 mg/dl (10.0 
mmol/l);

 » a lower dose of insulin (< 12 units) should 
be considered in slim patients as well as 
in those taking low doses of insulin or oral 
hypoglycaemic drugs before surgery.

2. Intravenous infusion of glucose, insulin and 
potassium should be started at 8.00 am and 
continued at a rate of 80 ml/hour until normal 
nutrition is started.

3. During the administration of intravenous infu-
sions of glucose, insulin and potassium, plasma 
glucose levels should be maintained at 100–
180 mg/dl (5.6–10.0 mmol/l):

Table 26.1. Dosing of 10% and 5% dextrose and insulin infusion in relation to blood glucose levels

Blood glucose 10% dextrose
[ml\hour]

5% dextrose*
[ml\hour]

Insulin
[units\hour]

< 90 mg/dl (< 5.0 mmol/l) 50 100 Stop infusion for  
15–30 minutes

90–120 mg/dl  
(5.0–6.7 mmol/l)

50 100 0,5–2 

120–180 mg/dl  
(6.7–10 mmol/l)

50 100 2–3

*5% dextrose is preferred with greater volume deficit and/or higher plasma osmolality



Current Topics in Diabetes 2022  |  Curr Top Diabetes, 2022; 2 (1): 1–130
98

2022 Guidelines on the management of patients with diabetes
A position of Diabetes Poland

•	 if plasma glucose levels decrease or remain 
within the lower limits of the recommended 
values, the dose of insulin should be reduced 
by 2–4 units;

•	 it is recommended to increase the dose of insu-
lin by 2 units for every 30 mg/dl (1.6 mmol/l) of 
plasma glucose levels > 180 mg/dl (> 10 mmol/l).

4. If continuous monitoring of the operated di-
abetic patient is possible, algorithm 1 should 
be preferred.

IV. Postoperative management
1. Insulin treatment in a multiple insulin injection 

model or with a personal insulin pump should 
be initiated when the patient starts oral feed-
ing and continued (in the case of intermittent 
insulin therapy) until the end of hospitali-
sation. Insulin should be administered sub-
cutaneously 1–3 hours before the end of the 

intravenous infusion depending on the blood 
glucose levels.

2. In patients with type 2 diabetes taking non-in-
sulin medications with good glycaemic effect 
prior to surgery, their use can be resumed with 
the start of normal feeding, provided there are 
no clinical contraindications.
note 4: in previously insulin-treated diabetic 

patients undergoing surgery for acute or chronic 
inflammation, the possibility of reducing daily in-
sulin requirements should be taken into account.

note 5: In glycaemic control, perioperative use 
of continuous glucose monitoring systems reduces 
the risk of hypoglycaemia.

V.  Procedure related to surgery – 
peculiarities in children

Insulin administration algorithm in case  
of major surgery or those requiring intravenous in-

Table 26.2. Perioperative management in children. An algorithm for intravenous insulin dosing in relation to blood glucose 
levels

Infusion of a 1 unit of insulin/1 mL solution
(add 50 units of insulin to 50 mL 0.9% saline) using a syringe pump
Blood glucose  
[mg/dl]/[mmol/l]

Insulin infusion rate Hydration

< 90/5.0 Stop infusion for 10–15 minutes Type of fluid:
90–109/5–6.1 0.02 ml/kg/hour • Blood glucose > 250 mg/dl: 0.9% saline
110–126/6.1–7.0 0.025 ml/kg/hour (basal infusion rate) • Blood glucose < 250 mg/dl: 10% dextrose
127–143/7.0–8.0 0.035 ml/kg/hour Rate:
144–216/8.0–12.1 0.05 ml/kg/hour • 4 ml/kg/hour (for body weight up to 10 kg)
217–271/12.1–15.1 0.075 ml/kg/hour •  Add 2 ml/hour per each kg of body weight 

between 11–20 kg
> 271/> 15.1 0.1 ml/kg/hour •  Add 1 ml/hour per each kg of body weight > 20 kg

Maximum rate 2000–2500 ml/day

Table 26.3. Subcutaneous insulin therapy in case of non-major procedures under general anesthesia or conscious sedation

Basal–bolus
therapy

Basal insulin: NPH insulin — 50% of the morning dose, long-acting insulin analog — 100%  
of the morning dose
Initiate intravenous fluids; in patients with normal blood glucose levels, non-glucose-containing 
fluids may be used initially, followed by 5% or 10% dextrose in amounts appropriate to prevent 
hypoglycemia.
Morning procedure:
• Bolus — only as a correction dose
• Initiate intravenous fluids
Afternoon procedure:
• Bolus — if the child is allowed to have a breakfast — the usual dose of a rapid-acting insulin analog  

or 50% of the usual dose of a short-acting insulin; a correction dose may be added
• Initiate intravenous fluids 2 hours before the procedure or no later than at noon

Therapy using
personal insulin
pump

It may be continued only if the anesthesiologist accepts this form of therapy and is able to manage it
Continue insulin therapy using a previously programmed basal dose for a given period during  
the day (modification of the basal dose is usually not required)
Hypoglycemia: withhold basal dose administration (for up to 30 minutes)
Hyperglycemia: a correction bolus
Initiate intravenous fluids 2 hours before the procedure
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sulin therapy (Table 26.2). For “minor” procedures 
(< 2 hours) under general anaesthesia or sedation, 
a metabolically well-balanced patient should be 
admitted to hospital in the morning of the day of 
the procedure or in the afternoon of the day be-
fore the procedure. Subcutaneous insulin therapy 
may be maintained, or the algorithm as for “major” 
procedures may be used (Table 26.3).

VI. Emergency operation
Sometimes urgent surgery is necessary in dia-

betic patients.
In these cases, the possibility of peritoneal 

symptoms due to ketoacidosis accompanying di-
abetic metabolic disorders should be excluded in 
advance. Therefore, in the presence of symptoms 
of “acute abdomen” accompanied by diabetic 
acidosis (acetone in the urine and exponents of 
metabolic acidosis in the gasometric examination), 
immediate action should be taken to balance the 
acid-base imbalance.

In the case of  ke toacidosis  ( B E < – 1 2 ;  
pH < 7.3) or hyperglycaemic-hyperosmolar state, 
prior metabolic control is required according to 
generally accepted principles. If an operation can-
not be postponed, metabolic disorders should be 
treated along with surgical procedures.

If there are no signs of severe diabetic com-
plications and the patient has taken the morning 
dose of insulin, intravenous insulin infusion should 

be used during the procedure according to the 
schedule given above.
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27. Preventive vaccination in diabetic patients
Key recommendations
Every diabetic child should be vaccinated according to the current vaccination programme (CVP). [c]
Annual influenza vaccination of children aged > 6 months and adults is recommended. [c]
All diabetics are advised to be vaccinated against hepatitis B. [c]

Every diabetic child should be vaccinated 
according to the current vaccination programme 
(CVP). All children in Poland born after 1 January 
2017 should be routinely vaccinated against pneu-
mococcus. Vaccination status should be checked 
and missing vaccination doses should be adminis-
tered if necessary.  Diabetic children born before  
1 February 2017 should have mandatory vaccina-
tion against Streptococcus pneumoniae. As indi-
viduals at risk, they should be vaccinated by the 
age of 5 years (10- or 13-valent vaccine for children 
up to 5 years of age and only 13-valent vaccine 
for older children). Annual influenza vaccination 

of children aged > 6 months and adults is recom-
mended. It is allowed to use quadrivalent vaccines 
that are available on the Polish market for both in-
tramuscular (a killed vaccine) and intranasal (a live 
vaccine) application.  Non-immunised individuals 
should be vaccinated against varicella (2 doses at 
6-week intervals), rubella, parotitis and measles, 
since contracting these diseases may cause serious 
decompensation of diabetes.  

Since 1996, all born children are vaccinated 
against hepatitis B. Since 2000, adolescents aged 
14 are also vaccinated against this disease . Vacci-
nation is recommended for all patients. It is man-
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datory to actively identify unvaccinated individuals 
of all ages and vaccinate them according to the  
0-, 1- and 6-month schedule. When anti-HBs an-
tibody titres are found <10 IU/l  in previously vac-
cinated persons, revaccination with 1–3 doses of 
the vaccine is recommended. If protective anti-
body levels are not obtained after 3 doses of the 
vaccine (4–12 weeks after the last vaccination), 
further vaccination is not recommended. Routine, 
mandatory and recommended vaccinations before 
travelling to endemic areas in accordance with 
the recommendations of the Ministry of Health of  
16 September 2010 (Dz. U./Journal of Laws/of 2010, 
no. 180, item 1215), as well as CDC (Centres for Dis-
ease Control) and WHO.  A medical examination 
is mandatory before each vaccination.

Due to the ongoing COVID-19 pandemic, with 
the availability of vaccines against this disease, vac-
cination of all diabetics is recommended.
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28.  Professional activity recommendations  
for people with diabetes

Prepared in cooperation with dr n. med. Andrzej Marcinkiewicz and Prof. dr. n. med.  Jolanta Walusiak-Sko-
rupa Prof. J. Nofer Institute of Occupational Medicine in Łódź)

1. Diabetes cannot be a reason for discrimination 
or unequal treatment. Professional restrictions 
should be imposed after careful consideration 
of a person’s situation and medical condition. 

2. The role of a diabetologist in terms of keep-
ing a person with diabetes active is, apart from 
providing effective therapy:

•	 health education aimed at creating health 
awareness and understanding of the limita-
tions resulting from potential complications 
of diabetes;

•	 providing an objective opinion on health con-
ditions for professional purposes to a physician 
qualified to make adjudicative decisions. 

3. The opinion of the person with diabetes him-
self or herself should be the basis of the phy-
sician’s decision in terms of assessing his or 
her health status for professional purposes. 
All people with diabetes, regardless of type or 
therapy, must actively participate in the treat-
ment of their disease. 

4. A doctor authorised to conduct preventive 
medical examinations or examinations of 
drivers decides on a person’s health status for 
professional purposes. Due to the incidental 
nature of patient contact (sometimes in a one-
time visit), a person with diabetes is advised to 
provide the opinion of the treating physician in 
order to make a decision based on an individ-
ual health assessment. 

5. During the consultation for adjudicative pur-
poses, the diabetologist should:

•	 assess the knowledge of a person with diabe-
tes regarding the disease, treatment and possi-
ble complications on a scale of: high, sufficient 
or insufficient;

•	 assess glycemic control skills on a scale of 
good, acceptable, or poor;

•	 assess the awareness of hypoglycaemia of 
a person with diabetes, the ability to prevent it 
and to prevent its development on a scale of: 
good or inadequate;
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•	 confirm the presence or indicate the absence 
of the prodromes of hypoglycaemia;

•	 determine the risk of hypoglycaemia on a scale 
of low, acceptable, or high;

•	 indicate the possiblity of chronic complica-
tions of diabetes in the vision, nervous system, 
and the cardiovascular system;

•	 enter additional comments regarding the 
chronic complications of diabetes and the es-
tablished health status of a person with diabe-
tes relevant to assessing the risk of threats to 
public safety.

6. The justification for professional restrictions 
for a person with diabetes is twofold and is 
due to: 

•	 the possibility of a hypoglycaemia and distur-
bance of consciousness; 

•	 the possibility of developing late complica-
tions of diabetes that impair the ability to 
work. 
Contraindications to driving by category and 

contraindications to working in specific positions 
are shown in Appendix 2.
7. People with advanced chronic complications 

of diabetes must not perform activities in 
which damage of a given organ, which is in-
volved in the complications of diabetes, could 
affect job safety. However, this should not 
prevent a person from having a job in which 
a given complication is not relevant. At the 
same time, the type of work, as well as its se-
riousness, should not impede the metabolic 
control of diabetes, and thus not protect the 
person with diabetes from the development 
and acceleration of chronic complications of 
the disease. 

8. The diabetes consultation for the examination 
of drivers or employees should result in a clear 
opinion in the form of structured consultation 
sheets, specimens of which are provided in 
Annex 2. 

9. The health requirements for a person with di-
abetes should be divided into two categories 
depending on the professional activity or a po-
sition held.

10. The first category (higher) consists of activities 
and occupations requiring full psychomotor 
skills and involving the exposure to adverse 
psychosocial factors, the performance of 
which is related to the safety of the emplyee 
himself and his environment (co-workers and 
other persons not directly involved in the work, 
but who are in his vicinity or affected by his 
activities, such as road users, shoppers, etc.). 

More restrictive health requirements should 
be discussed in the context of the possibili-
ty of impaired consciousness, which in case of 
people with diabetes can result from severe 
hypoglycaemia.

11. Occupations requiring a higher category of 
health requirements, for which special consid-
eration must be given to the fact that an em-
ployee has diabetes, include those related to 
public security, i.e:

•	 professional driving (passenger transport, 
heavy goods vehicles, overground and under-
ground train drivers, taxi drivers);

•	 uniformed and emergency services: armed 
forces (land forces, navy, air force), police, fire 
brigade, municipal police, rescue service, mar-
itime navigation, prison service, licensed secu-
rity personnel;

•	 representatives of civil aviation: pilots and 
flight engineers, cabin crew, air traffic control-
ler;

•	 particularly hazardous occupations (working at 
heights, working with moving machinery and 
with furnaces, working high temperatures, in 
incinerators, steelworks, mining, in places with 
heavy traffic and others associated with a high 
risk of accidents).

12. The second (lower) category of health require-
ments are activities and occupations and the 
harmful and arduous factors that may adverse-
ly affect the course of diabetes. In the case of 
a lower category of health requirements, we 
should speak more about non-recommend-
ed occupations or jobs rather than absolute 
contraindications. Therefore, a decision on 
whether people with diabetes can take up or 
continue working in the following occupations 
requires additional attention and individual as-
sessment of health condition:

•	 occupations requiring increased physical ef-
fort, especially static ones (e.g. miner, steel-
worker);

•	 occupations with shift and night work;
•	 occupations with exposure to carbon disul-

phide and the pesticide dichlorophenoxy-
acetic acid compounds (e.g. dichlorprop, me-
koprop).

13. A diabetologist should provide consultations 
for young people, whose choice of an occu-
pation requires particular care. In this case, it 
is necessary to take into account not only the 
current state of health, but above all the na-
ture of diabetes, which, at various times, due to 
health restrictions, may prevent not only prac-
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tical vocational training, but above all working 
in the long term. 

14. Annex 3 contains the Rights and Obligations 
of the Employer and Employee, which aims on 
the one hand to strengthen the sense of re-

sponsibility of people with diabetes and their 
position as employees and on the other hand 
to prevent the exclusion of people with diabe-
tes from the labour market.

29.  Diabetes management in correctional 
institutions

People with diabetes mellitus in correctional 
facilities (prison, custody, juvenile detention cen-
tre) should have access to the same level of medi-
cal care, including diabetes care, that is offered to 
all patients.

Institution staff should be informed that the 
inmate is diabetic. Moreover, the staff should be 
trained to recognize and manage hyperglycemic 
and hypoglycemic conditions or other emergen-
cies.

30. Metabolic surgery
Key recommendations

•  Surgical treatment of obesity should be recommended in patients with type 2 diabetes with a BMI > 35 kg/m2, 
especially in the presence of comorbidities and unsatisfactory glycaemic control with behavioral therapy and  
the use of antihyperglycaemic drugs. [a]

•  Any patient after surgical treatment of diabetes should permanently remain under the care of a diabetologist and 
general surgeon and receive continuous vitamin and micronutrient supplementation to prevent deficiencies. [c]

 
Metabolic surgery is an effective method for 

the treatment of obesity and comorbidities, in 
particular type 2 diabetes. A multidisciplinary 
approach allows to properly qualify patients for 
metabolic surgery and choose the correct surgi-
cal technique.

I.  Eligibility guidelines for metabolic surgery
1. Metabolic surgery should be considered in any 

patient with type 2 diabetes with a body mass 
index (BMI) > 35 kg/m2, especially in the pres-
ence of comorbidities, such as hypertension and 
lipid disorders. In particular, qualification for 
metabolic surgery should be considered when 
type 2 diabetes and obesity respond poorly to 
pharmacological and behavioural therapy.

2. Qualification for metabolic surgery is recom-
mended in any patient with a BMI > 40 kg/m2 
and type 2 diabetes.

3. Patients with type 2 diabetes between the ages 
of 18 and 65 are eligible for metabolic surgery. 
The upper age limit may be extended to the 
age of 70 in justified cases, provided that the 
individually considered risks of the surgery are 

less than the potentially achievable benefits of 
the surgery.

4. The qualification for bariatric surgery should 
be done by a team of doctors including at 
least a diabetologist and a general surgeon 
with extensive experience in metabolic sur-
gery. It is recommended that the multidiscipli-
nary team of specialists involved in the quali-
fication procedure also include a cardiologist, 
a pulmonologist, a psychologist or psychiatrist, 
an anaesthesiologist and a dietician.

II. Types of surgical procedures performed
1. It is recommended that patients be qualified 

for surgical procedures that involve minimally 
invasive techniques (laparoscopy).

2. In the light of the available study results,  
in patients with type 2 diabetes, the first rec-
ommendation is to qualify them for laparo-
scopic Rouex-en-Y gastric bypass, laparoscop-
ic mini gastric bypass, laparoscopic sleeve 
gastrectomy, laparoscopic biliopancreatic 
diversion and single anastomosis duodeno-il-
eal bypass (SADI).
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3. The choice of the type of surgery to be per-
formed should be made after surgical con-
sultation and individual consideration of the 
advantages and disadvantages of each of the 
above-mentioned metabolic surgery methods.

4. It is recommended that patients read the in-
formed consent forms prepared by The Met-
abolic and Bariatric Surgery Chapter of the 
Association of Polish Surgeons before making 
a decision about undergoing metabolic sur-
gery.

III.  Complications associated with surgical 
treatment of type 2 diabetes
Within 30 days of surgery, mortality related to 

metabolic surgery is associated with a calculated 
mortality risk of 0.1–0.3%, which is identical to 
the mortality risk for laparoscopic cholecystec-
tomy and should be described as low. The most 
common complications after metabolic surgery 
include suture line leak (3.1%), surgical site infec-
tion (2.3%), respiratory complications (2.3%), and 
gastrointestinal bleeding (1.7%).

IV.  Evaluation of the results of surgical 
treatment of type 2 diabetes
Type 2 diabetes resolves in 40–95% of patients 

depending on the disease duration, the degree of 
initial obesity and the type of surgery performed.

The following method of assessing the out-
come of the surgical treatment of type 2 diabetes 
is recommended:
1. The resolution of the disease and comorbid-

ities
The disease can be considered resolved after 

discontinuation of pharmacotherapy if:
•	 the HbA1c level is < 6.5%;
•	 the patient does not experience hypoglycae-

mic episodes;
•	 total cholesterol level is < 155 mg/dl (< 4 mmol/l), 

LDL cholesterol level is < 77 mg/dl (< 2 mmol/l);
•	 triglyceride levels are < 195 mg/dl (< 2 .2 

mmol/l);
•	 blood pressure is < 140/90 mm Hg;
•	 weight loss is > 15% compared to the state at 

the time of the qualification for surgery.
2. Improvement in the course of the disease

An improvement in the course of the disease 
after metabolic surgery can be said to occur if af-
ter reducing the doses of medication taken before 
the surgery:
•	 HbA1c levels decrease by > 20%;
•	 LDL-cholesterol level is < 100 mg/dl (2.6 mmol/l);

•	 blood pressure is < 140/90 mm Hg.

V.  Recommendations after surgical 
treatment of type 2 diabetes

1. Every patient after the surgical treatment of 
diabetes should remain under the care of a di-
abetologist and general surgeon.

2. Continuous vitamin and micronutrient supple-
mentation is necessary to prevent deficiencies.

VI. Pregnancy and metabolic surgery
1. No contraindications to pregnancy for women 

24 months after metabolic surgery.
2. Continuous contact with the patient’s diabe-

tologist is recommended before and during 
pregnancy.

VII.  Contraindications to qualifying 
patients with type 2 diabetes  
for metabolic surgery

absolute contraindications:
1. Lack of consent to surgical treatment of type 2 

diabetes from the patient.
2. Alcohol or drug addiction (qualification for 

surgical treatment of obesity may be consid-
ered in the case of at least one year of docu-
mented abstinence).

3. Mental illnesses that cannot be controlled de-
spite treatment and pharmacotherapy.

4. High cardiovascular risk associated with the 
procedure.

5. Underlying endocrine diseases associated with 
obesity (e.g. Cushing’s syndrome).

6. Inability to participate in continuous long-term 
follow-up after surgical treatment.

7. 12-month period preceding planned pregnan-
cy, pregnancy and breastfeeding.
relative contraindications:

1. Weight gain in the period immediately preced-
ing surgery indicative of the lack of patient 
co-operation.

2. Active peptic ulcer disease — it requires treat-
ment prior to surgery; for patients with asymp-
tomatic H. pylori infection, eradication prior to 
surgery is recommended but not absolutely 
necessary.

3. For patients with a history of oncological treat-
ment, an oncological consultation document-
ing cancer recovery is required.
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31.  Certain specific situations and diseases  
in diabetics

Prepared in cooperation with Prof. Renata Górska

I. Shift work
Shift work may be associated with both an in-

creased risk of diabetes and poorer diabetes con-
trol. It results in the need to periodically change 
the hours of administration of oral antihypergly-
caemic drugs or insulin.
1. Shift-workers suffering from diabetes must 

conduct intense self-control, particularly dur-
ing periods of changing working hours.

2. Solutions preferred in the case of diabetic 
shift-workers include drugs (oral and injectable 
antihyperglycaemic drugs and insulin prepara-
tions), the use of which is associated with a low 
risk of hypoglycaemia and whose administra-
tion enables greater flexibility.

3. Patients with diabetes – particularly type 1 dia-
betes – who are undergoing insulin treatment 
should be able to modify their insulin doses 
(intensive functional insulin therapy).

II. Changing time zones
Travel is not contraindicated for diabetic pa-

tients. Diabetics treated with insulin, particularly 
ones suffering from type 1 and type 2 diabetes, 
should prepare for travel by taking into account 
such things as the journey’s duration, the mode of 
transport, time zone changes (in this regard, the 
direction of travel must be considered – east or 
west) and the climate of the destination country. 
Changing time zones quickly (air travel) may prove 
particularly difficult for diabetics.

1. Diabetic patients treated with insulin – espe-
cially ones with type 1 diabetes – should take 
special care when adjusting to a new time zone 
(this period is assumed to last as many days as 
there are hours of time difference). The blood 
glucose level must be monitored frequently 
throughout this period.

2. Patients undergoing basal-bolus insulin treat-
ment and opting for westbound air travel (day 
lengthening) should administer their current 
dose of long-acting insulin in the evening ac-
cording to their new time zone. Possible hy-
perglycaemia resulting from such things as 
eating aboard the aircraft can be corrected 
with additional doses of short-acting insulin/
rapid-acting analogue. When travelling east 
(day shortening) it may be necessary to reduce 
the dose of long-acting insulin administered in 
the evening.

3. Patients using a personal insulin pump do not 
need to adjust the pump clock or modify insu-
lin doses if the time change is less than 2 hours. 
However, if the time change exceeds 2 hours 
and the planned stay in another time zone is 
long, it is advisable to gradually shift the time 
frame of the basic infusion by 2 hours a day.

III. Glucocorticosteroid therapy
Many drugs have diabetogenic effects. The 

diabetogenic effect of glucocorticosteroids ap-
pears to be particularly important because of its 
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strength, as well as the frequency at which glu-
cocorticosteroids are used. Glucocorticosteroids 
primarily cause an increase in postprandial blood 
glucose levels.
1. Glucocorticosteroid substitution doses (hydro-

cortisone up to 20 mg/d) and inhaled gluco-
corticosteroids have no significant effect on 
carbohydrate metabolism.

2. The following factors contribute to an in-
creased risk of steroid-induced diabetes: older 
age, obesity, impaired glucose tolerance, high-
dose glucocorticosteroid use and concomitant 
use of other diabetogenic drugs.

3. The preferred treatment method of glucocor-
ticosteroid-induced diabetes is intensive in-
sulin therapy (in cases where fasting and pre-
meal blood glucose levels are acceptable, it is 
also possible to only administer short-acting/
fast-acting insulin preparations before meals). 
In the case of steroid-induced diabetes, the 
superiority of using one insulin preparation or 
analogue over the others has never been prov-
en.

4. In type 2 diabetic patients treated with oral an-
tihyperglycaemic drugs who require temporary 
use of glucocorticosteroids, especially at high 
doses, intermittent intensive insulin therapy is 
recommended.

5. In type 2 diabetic patients, combination thera-
py with basal insulin (NPH insulin, long-acting 

insulin analogue) usually requires the addition 
of short-acting insulin before meals.

6. The use of glucocorticosteroids in insulin-treat-
ed diabetic patients is associated with in-
creased insulin requirements, primarily during 
the day.

IV. Periodontal diseases
Periodontal and other oral diseases are more 

common in people with diabetes. Periodontal dis-
ease negatively affects the metabolic control of di-
abetes and increases the risk of its complications.  
Treatment of periodontal disease improves the 
diabetic metabolic compensation.
1. In the case of all diabetics, a history of oral 

diseases should be taken and physical exam-
ination focused on such diseases should be 
performed.

2. All diabetics should undergo a dental exami-
nation once a year.
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Appendix 1

Recommendations for transferring a patient with type 1 diabetes from paediatric care to 
internal medicine care or to a different diabetes outpatient clinic 

A.  The period of transition from being under the 
care of a paediatric diabetes specialist to the 
care of an internal medicine diabetes specialist 
is an important moment in the life of a young pa-
tient with type 1 diabetes. The guiding principle in 
transferring a patient to an adult diabetes clinic 
should be the continuity of medical care to pre-
vent a significant interruption between leaving 
a paediatric clinic and beginning treatment in an 
internal medicine clinic. It is advisable to comply 
with the following recommendations to ensure 
that the process is uninterrupted:

1. The timing of the transfer of a diabetic patient 
from the paediatric clinic to the adult diabe-
tes clinic should be determined individually 
for each patient so that the process does not 
interfere with the course of therapy. Depend-
ing on the patient’s emotional development, 
family and educational situation, and other 
considerations, the optimal time for the trans-
fer of care falls between the ages of 16 and 21.

2. The paediatrician should be preparing the 
patient for the transfer to internal medicine 
care for at least one year. During this time, it is 
advisable to perform follow-up examinations 
for chronic complications of the disease and 
comorbidities.

3. During the last visit to a paediatric diabetes 
outpatient clinic, that should take place no lat-
er than 6 months prior to the transfer of care, 
the patient should be referred to the diabe-
tes outpatient clinic in a coordinated manner, 
which in particular means:

•	 providing the patient with a Diabetes Care Dis-
charge Summary prepared in accordance with 
the template (see page 109); 

•	 issuing a referral to a diabetes outpatient clinic

4. The patient should receive internal medicine 
care no later than 6 months after the termina-
tion of paediatric care.

5. It is advisable to create regional networks of 
cooperating paediatric and internal medicine 
clinics between which would establish com-
mon rules for regular contact and referral of 
patients. 

6. If a lot of patients are transferred, it is advisable 
to appoint, in both the paediatric and internal 
medicine clinics, a care transfer coordinator  
whose job would be to regulate the process 
of referring and admitting patients, schedule 
appointments, ensure an efficient flow of in-
formation, etc.

7. Creating separate admission days for patients 
transferring to adult outpatient care is not 
necessary but may be helpful, e.g. for organi-
sational reasons. When planning the operation 
of an internal medicine outpatient clinic, it is 
important to take into account the fact that 
the visits of patients transferring from paediat-
ric care are significantly more time-consuming, 
especially if they are treated with a personal 
insulin pump (PIP).

B.  If the patient needs to change their diabetes cli-
nics (paediatric or internal medicine) due to, for 
example, changing their place of residence, it is 
recommended that the patient be referred to 
another diabetes clinic where they can receive 
appropriate care. It is advisable to complete the 
Diabetes Care Discharge Summary during the 
final visit to the original clinic.

Prepared by the team: Leszek Czupryniak, Andrzej Gawrecki, Przemysława Jarosz-Chobot,  
Tomasz Klupa, Małgorzata Myśliwiec, Agnieszka Szadkowska, Bogna Wierusz-Wysocka,  

Bogumił Wolnik, Dorota Zozulińska-Ziółkiewicz
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DIABETES CARE DISCHARGE SUMMARY 
PaTIenT’S PerSonal DaTa

Name and surname:………………………………………………………………………………    PESEL  

[Personal identification number]

Diagnosis: Type ……………… diabetes Date of diagnosis (MM/YYYY): …………………………………………

currenT TheraPy:
Multiple daily insulin injections 

Types of insulin:…………………………..................................................................... 

Daily dose:………………….......................................................................................

Basal dose: ………................................................................................................

Prandial dose:…………………..............................................................................

Correctional dose:…………..............................................................................

Continuous subcutaneous insulin infusion 

Types of insulin:…………………………..................................................................... 

Pump report attached * or:

Daily dose:………………….......................................................................................

Basal dose: ………................................................................................................

Prandial conversion factors…………………......................................……………

Antihyperglycaemic drugs: Date of PIP reimbursement: …………………………………….……………………………

Glycaemic control:  glucosemeter  CGM (name) …………………………..………………………….…………………………..………………..…..

HbA1c in the last two years:……………………………………….…………………………………….…………………………………….……………………… 

last result: (date-result):……………………………………………………………………………………………………………………………………………………………

Number of visits to the clinic in the last 12 months ………………………………………………………………………………………………………………

PaST hoSPITalISaTIonS Due To acuTe coMPlIcaTIonS In The laST 5 yearS:
Cause Number

Ketoacidosis

Severe hypoglycaemia

Severe hypoglycaemia in the last 12 months (dates: ……………………………………………………………………………………………)
Chronic complications of diabetes: GRADE/REMARKS

Retinopathy YES/NO

Diabetic renal disease YES/NO

Somatic neuropathy YES/NO

Autonomic neuropathy YES/NO

Comorbidities
Diagnosis Date of diagnosis Current treatment

Autoimmune thyroiditis: ……………………………………………………
…………………………………………………….………………………………………………….

YES/NO

Coeliac disease YES/NO

Hypertension YES/NO

Hyperlipidaemia YES/NO
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Education level: needs improvement  satisfactory  very good  

enclosed:

Hospital Discharge Summary Report YES/NO

Follow-up examination results from the last 12 months YES/NO

Date of completion……………………………………….. Signature of the physician……………………………………….. 

PaTIenT STaTeMenT

I, the undersigned, declare that I have received the discharge summary of treatment in the diabetes care 

outpatient clinic:

Date of collection: ……………….……………….……………

Patient’s signature: ………………………………………………

Signature of the parent: ……………………………………

VolunTary InForMaTIon ProVIDeD By The PaTIenT For The DIaBeTeS SPecIalIST PrIor To The 

FIrST VISIT:

I think that I would like to improve the treatment of diabetes in the following areas:

 Frequency of glycaemia measurements

 Regular administration of insulin before meals and to correct hyperglycaemia

 Healthier diet, e.g. eating less sugar

 Counting carbohydrate exchanges

 Knowledge of the glycaemic index and load

 Knowledge of the effects of protein and fat on glycaemia

 Knowledge of the energy requirements

 Regular physical activity

Patients using insulin pumps

 Regular replacement of infusion sets

 Use of Bolus calculator

 Increasing the use of temporary basal rates

Patients using continuous glucose monitoring

 Frequency of measuring the glycaemic level and trends

 Incorporating glycaemic trends to modify insulin doses, glucose intake

 System calibration

 Programming alerts
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Appendix 2

Medical opinion procedure for drivers and employees with impaired carbohydrate 
tolerance and diabetes

I. Driver examinations
1. The medical opinion procedure for drivers with 

diabetes is governed by Appendix No. 6 of the 
Regulation of the Minister of Health of 17 July 
2014 on medical examinations of applicants 
for driving licenses and drivers (Dz. U/ /Journal 
of Laws/ of 2017, item 250, consolidated text  as 
amended) titled “Detailed terms and conditions 
of the medical examination for diabetes”.

2. On the basis of the medical examination, the 
results of additional examinations and the 
conclusions from consultations, the physician 
authorised to examine drivers shall assess the 
risk to road traffic safety and include it in the 
medical opinion. 

3. Pursuant to point 3a and 4 of the above-men-
tioned Appendix to the Regulation, the obli-
gation to obtain an opinion from a diabetes 
specialist or other physician treating diabetes, 
also about the absence of other health con-
traindications to driving related to diabetes, 
applies to individuals who:

•	 are applying for or hold a driving license cat-
egory C1, C1+E, C, C+E, D1, D1+E, D, D+E or 
a tram driving licence 

•	 perform carriage by road within the meaning 
of the provisions of the Act on road transport

•	 drive an emergency vehicle or a vehicle used 
to transport valuables,

•	 are driving instructors or examiners,
•	 are applying for or hold a driving license cate-

gory AM, A1, A2, A, B1, B, B+E or T – in case of 
a diagnosis of recurrent severe hypoglycaemia

4. The physician authorised to examine drivers 
can also order a diabetes consultation in case 
of doubt during diagnosis or decision-making.

5. a diabetes consultation concerning driver ex-
amination, if it is to be considered by the cer-
tifying physician, must result in the issue of 
opinion in the form of a diabetes consultation 
card, according to the template defined in Ap-
pendix No. 6 to the above-quoted Regulation 
of the Minister of Health of 17 July 2014. (see 
page 115).

6. When completing the consultation card, a dia-
betologist or other physician treating diabetes 
should evaluate the patient’s ability to drive 
a vehicle, which may consequently have the 
following effect on the final medical opinion 

issued by the physician authorised to examine 
drivers: 

•	 no health contraindications to driving motor 
vehicles:
 » without a time limit resulting from the per-

formed diagnosis of carbohydrate metab-
olism disorders,

 » with a time limit resulting from the diag-
nosed carbohydrate metabolism disorders 
(corresponding to a low or increased risk 
to road traffic safety);

•	 health contraindications to driving motor ve-
hicles resulting from the diagnosed carbohy-
drate metabolism disorders
 » relative – with an indication of the next 

date after which the patient will be eligi-
ble for medical qualification again (cor-
responding to a high risk to road traffic 
safety with the possibility of retaking the 
qualifying examination);

 » absolute health contraindications to 
driving motor vehicles (corresponding to 
a high risk to road traffic safety without the 
indication of the date of another qualifying 
examination)

7. For drivers who are applying for or hold a driv-
ing license category AM, A1, A2, A , B1, B, B+E 
or T:

•	 absolute contraindication to driving vehicles is 
impaired awareness of hypoglycaemia which 
occurs when in the state of wakefulness the 
patient experiences pathological insensitivi-
ty to low glycaemic values or has no reaction 
to them, despite the alert reported by the 
external equipment for continuous glucose 
monitoring (CGM), which in turn may result 
in severe hypoglycaemia and impaired con-
sciousness.

•	 relative health contraindication is recurrent 
severe hypoglycaemia (i.e. at least two cases 
of severe hypoglycaemia in the last 12 months).

8. In the case of patients using continuous glu-
cose monitoring, the physician authorised to 
examine drivers may decide that there are no 
contraindications to driving vehicles of catego-
ries AM, A1, A2, A, B1, B, B+E or T provided that 
a diabetological opinion is issued indicating:

•	 constant use of continuous glucose monitoring 
(CGM) in self-monitoring of diabetes,
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•	 at least sufficient knowledge of the patient 
about self-monitoring of diabetes, including 
the ability to interpret CGM readings,

•	 correct response to CGM device alerts,
•	 regular diabetes care (at least 3 visits to a di-

abetes care unit in a year, at regular intervals 
every 3-4 months).

9. In the case of diagnosis of recurrent severe hy-
poglycaemia in persons applying for or holding 
a driving license category AM, A1, A2, A, B1, B, 
B+E or T, a physician authorised to examine 
drivers may decide that there are no contrain-
dications to driving vehicles provided that a di-
abetological opinion is issued indicating that:

•	 at least 3 months have passed since the last 
episode of severe hypoglycaemia in the state 
of wakefulness,

•	 the degree of diabetes guarantees road traffic 
safety

•	 continuous glucose monitoring (CGM) is con-
stantly used in self-monitoring of diabetes, 
including mandatory use of the CGM while 
driving a vehicle,

•	 the knowledge of the patient about self-mon-
itoring of diabetes, including the ability to in-
terpret CGM readings, is at least sufficient

•	 the patient shows correct response to CGM 
device alerts,

•	 regular follow-up medical examinations are 
conducted at least 3 times per year, at regular 
3-4-month intervals –subject to point 13. 

10. For drivers who are applying for or hold a driv-
ing license category C1, C1+E, C, C+E, D1, D1+E, 
D, D+E or a tram driving licence, perform car-
riage by road or drive an emergency vehicle or 
a vehicle used to transport valuables as well as 
driving instructors and examiners:

•	 absolute contraindication to driving vehicles is:
 » any case of severe hypoglycaemia in the 

state of wakefulness, 
 » unawareness of hypoglycaemia in the state 

of wakefulness, defined in Appendix No. 
6 to the above-quoted Regulation of the 
Minister of Health of 17 July 2014 as patho-
logical insensitivty to low (< 70 mg/dl, i.e. 
< 3,9 mmol/1) glycaemic values, which is 
a major complication of frequent hypogly-
caemic episodes,

 » other complications related to diabetes 
that preclude vehicle driving

•	 the prerequisite for receiving a positive opin-
ion about the ability to drive vehicles is:
 » regular blood glucose concentration mon-

itoring, at least four times a day for those 

taking insulin more than once a day; in oth-
er treatment models, once a day and dur-
ing the times of the day when the patient 
would drive vehicles – recorded in a way 
that allows the assessment of the course 
of diabetes, 

 » documentation of the control of the dis-
ease course by the physician treating di-
abetes,

 » demonstration by the subject of full 
awareness of the risk of hypoglycaemia in 
the state of wakefulness.

11. The completed consultation card shall be for-
warded by the diabetes specialist, or other 
physician treating diabetes, via the patient to 
the physician authorised to examine drivers. If 
the opinion about the ability to drive vehicles 
is negative, it is recommended that the con-
sulting physician communicate this informa-
tion directly to the certifying physician who 
made the referral.

12. During the consultation the driver should be 
advised of the absolute necessity to report for 
a reassessment of fitness for driving vehicles if 
a severe hypoglycaemic episode occurs in the 
state of wakefulness, also when it is unrelated 
to driving.

13. The doctor competent to carry out the di-
abetes consultation is a doctor with a dia-
betes speciality or a physician with another 
speciality treating diabetes in the patient 
consulted.

14. In the following cases, it should be considered 
to send information to the territorially compe-
tent traffic department or the local self-gov-
ernment unit on the necessity to perform an-
other medical examination of the patient in 
order to verify their fitness for driving vehicles 
– using a form referring to Art. 75 sec. 1 point 
5 of the Act of 5 January 2011 on Vehicle Driv-
ers (Dz. U /Journal of Laws/ of 2017 item 978 as 
amended) (see page 117):

•	 when there are reasonable indications that the 
patient is driving a vehicle less than 3 months 
after the last episode of severe hypoglycaemia,

•	 when the patient declaring continuous use of 
CGM does not report for the scheduled fol-
low-up examinations (especially if they expe-
rience episodes of severe hypoglycaemia in 
the state of wakefulness) and when all availa-
ble ways of effectively notifying the patient of 
the need for the follow-up examinations have 
been unsuccessful,

•	 after any incident of severe hypoglycaemia.
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15. Any patient treated with insulin who has been 
certified to have no diabetes contraindication 
to driving motor vehicles should be required 
to check their glycaemia (glucometer/scanning 
system/CGM) each time before driving. The pa-
tient should not start driving with glycaemia 
below 100 mg/dL (5.6mmol/l) unless the dia-
betologist individually establishes a different 
glycaemia threshold for driving. 

16. While driving, glycaemia should be checked at 
least every 2 hours and if it falls below 100 mg/
dL, the patient should stop driving and con-
sume an appropriate portion of carbohydrates.

II Employee examinations
1. The medical opinion procedure for employ-

ees and persons taking up employment is 
governed by the Regulation of the Minister of 
Health of 30 May 1996 on medical examina-
tions of employees, the scope of preventive 
health care for employees and medical opin-
ions issued for the purposes provided for in 
the Labour Code (Dz. U. /Journal of Laws/ of 
2016 item 2067 as amended).

2. The physician performing the preventive ex-
amination of employees may extend its scope 
to include a diabetes consultation and addi-
tional examinations if the physician considers 
this necessary for a proper evaluation of the 
health condition of the person taking up em-
ployment or the employee.

3.  The diabetes consultation for preventive ex-
amination, in order to constitute a valuable 
opinion allowing the physician to issue an ob-
jective decision based on the individual eval-
uation of the patient, should include informa-
tion crucial for the assessment of fitness for 
work in specific conditions and occupational 
requirements. For this purpose, it is recom-
mended to use the diabetes consultation card 
according to the template (see page 116).

4. On the basis of the medical examination, the 
results of additional examinations and the 
conclusions from consultations, the physician 
authorised to perform preventive examina-

tions of employees issues a medical opinion 
about the absence or presence of medical 
contraindications to the performance or taking 
up of work in a given position.

5.  absolute contraindications to work in posi-
tions involving higher health requirements are:

•	 recurrent severe hypoglycaemia or even one 
medically unexplained incident of severe hy-
poglycaemia in the state of wakefulness in the 
past (drop in blood sugar levels resulting in 
impaired consciousness and the need for pro-
fessional medical assistance),

•	 unawareness of hypoglycaemia in the state of 
wakefulness with no prospect of improvement, 
resulting from chronic complications of diabe-
tes in the form of vegetative neuropathy, which 
impairs the ability to sense increasing hypogly-
caemia and results in the lack of response of 
the patient to falling glycaemia,

•	 advanced visual complications, usually in the 
form of diabetic retinopathy or cataracts with 
visual impairment,

•	 other advanced chronic complications of di-
abetes,

•	 an opinion from a diabetologist, or a physi-
cian with another speciality treating diabetes 
in the patient consulted, indicating a high risk 
of hypoglycaemia, insensitivity to prodromal 
symptoms of hypoglycaemia in the state of 
wakefulness.

6.  relative health contraindications to work re-
quiring higher health requirements may be 
stated by a physician authorised to carry out 
preventive medical examinations of workers in 
the case of conditions likely to improve:

•	 lack of metabolic control of the disease (HbA1C 
≥ 8%), 

•	 lack of glycaemic self-control or poor glycae-
mic control skills,

•	 inadequate patient knowledge of diabetes, hy-
poglycaemia and how to prevent it,

•	 failure to comply with medical recommenda-
tions.
In such cases, the next examination should 

take place within 1-3 months.

Prepared in cooperation with dr n. med. Andrzej Marcinkiewicz 
and Prof. dr. n. med. Jolanta Walusiak-Skorupa Prof. J. Nofer Institute of Occupational Medicine in Łódź)
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DIABETES CONSULTATION CARD FOR DRIVER 
EXAMINATION 

(appendix no. 6 to the Regulation of the Minister of Health 
of 17 July 2014 on medical examinations of applicants for 
driving licences and drivers (Dz. U/ /Journal of Laws/ of 

2017, item 250 and 293 as amended)

PaTIenT’S PerSonal DaTa

Name and surname:………………………………………………………………………………    PESEL  

[Personal identification number]

Name and number of an identification document for a person with no assigned PESEL……………………………………………

residence address: city/town: …………………………………………………………………… postal code

street: ……………………………………………………………………………… house/flat number: ………………………………………………………………

Diabetes

date of 
diagnosis

diabetes 
type:

physician treating 
diabetes:

Entity conducting  Diabetes 
medical activity outpatient clinic

Patient’s knowledge about their disease, treatment and complications 
high    sufficient    insufficient  

ability to control glycaemia: 
good    acceptable    low  

awareness of hypoglycaemia, prevention skills:
good    insufficient 

Presence of prodromal symptoms of hypoglycaemia: Yes    No  

risk of hypoglycaemia:
low    acceptable    High  
presence of chronic complications of diabetes    no chronic complications of diabetes 
involving visual organs    involving nervous system    involving cardiovascular system 

notes on chronic complications of diabetes:
…………………………………………………………………………………………………………………………………………………………………………………………………………………

assessment of suitability to drive:
…………………………………………………………………………………………………………………………………………………………………………………………………………………
When continuous blood glucose monitoring is used 3 questions need to be answered:
1. Continuous application of CGM:  Yes    No 
2. Good knowledge of and response to CGM:  Yes    No 
3.  Regular visits (at least every 3-4 months)  Yes    No   

to the outpatient clinic with pump and CGM memory readings: 
Further notices:
…………………………………………………………………………………………………………………………………………………………………………………………………………………

 (date of drafting the opinion)  (stamp and signature of the diabetes specialist
          or other physician managing the treatment of diabetes)

–

stamp of the health care institution or medical practice 
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DIABETES CONSULTATION CARD FOR 
PREVENTIVE SCREENING  

– documenting the control of diabetes by the 
attending physician for the purpose of assessing 

health predisposition to work. 
(prepared by A. Marcinkiewicz, D. Szosland)

PaTIenT’S PerSonal DaTa

Name and surname:………………………………………………………………………………    PESEL  

[Personal identification number]

Name and number of an identification document for a person with no assigned PESEL……………………………………………

Diabetes

date of diagnosis diabetes type:

physician treating diabetes: primary health care diabetology clinic

Patient’s knowledge about their disease, treatment and complications 
high    sufficient    insufficient  

ability to control glycaemia: 
good    acceptable    low  

awareness of hypoglycaemia, prevention skills:
good    insufficient 

Presence of prodromal symptoms of hypoglycaemia: Yes    No  

risk of hypoglycaemia:
low    acceptable    High  
presence of chronic complications of diabetes    no chronic complications of diabetes 
involving visual organs    involving nervous system    involving cardiovascular system 

notes on chronic complications of diabetes:
…………………………………………………………………………………………………………………………………………………………………………………………………………………

Further notices:
…………………………………………………………………………………………………………………………………………………………………………………………………………………
When continuous blood glucose monitoring is used 3 questions need to be answered:
1. Continuous application of CGM:  Yes    No 
2. Good knowledge of and response to CGM:  Yes    No 
3.  Regular visits (at least every 3-4 months)  Yes    No   

to the outpatient clinic with pump and CGM memory readings: 
Further notices:
…………………………………………………………………………………………………………………………………………………………………………………………………………………

 (date of drafting the opinion)  (stamp and signature of the diabetes specialist
          or other physician managing the treatment of diabetes)

stamp of the health care institution or medical practice 
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 ..............................................., date ................................
 city/town

name and address of directing unit:

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………
 
first and last name, address, identification of the person 
, to whom the notice refers:

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

 Name of the territorially competent traffic department 
 or of the local authority unit*:

 …………………………………………………………………………………………

 …………………………………………………………………………………………

 …………………………………………………………………………………………

 …………………………………………………………………………………………

NOTICE

Based on Art. 75, sec.1, item 5 of the Act of 5 January 2011 on Vehicle Drivers (Dz. U /Journal of Laws/  
of 2017 item 978 as ammended) we thereby inform You that:

....................................................................................................................................................................................................................... 
there are justified and significant grounds for doubting their state of health, which, if they hold a driving 
licence or a permit to drive to drive a tramway, necessitate an urgent assessment of their suitability to drive 
the aforementioned vehicles and verification of the medical certificate. 

 ……………………………………………………………….
 signature of notifying person

Notes:
* territorial competence applies to the person notified 
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Appendix 3

RIGHTS AND OBLIGATIONS OF THE EMPLOYER AND EMPLOYEE

Diabetes is a chronic metabolic disease affect-
ing an increasing number of people. It is estimated, 
that approximately 2.6 million people in Poland 
suffer from diabetes, of whom diabetes diagnosed 
and treated accounts for 60% of the cases. The 
current scale and an increasing prevalence of the 
diabetes, both type 1 and 2 have visible conse-
quences, not only medical but also socioeconomic 
and the issues of prevention and effective treat-
ment transcend the responsibility of medical staff 
and patients themselves.

According to the World Bank estimates, dia-
betes constitutes the second largest economic 
burden on society after ischaemic disease. These 
costs consist not only diagnostics and treatment 
costs, including the treatment of complications, 
but also the costs resulting from premature ces-
sation of professional activity: inability to work 
and subsequent disability benefits, as well as un-
employment, which affects people with diabetes 
particularly severely.

Due to the fact that:
•	 the unemployment scale among diabetes 

patients is more than twice as high as among 
healthy people, and the resulting worse eco-
nomic situation may impede proper disease 
control,

•	 workplace is a significant link in the prevention 
process of civilisation diseases,
while, at the same time, being convinced that: 

•	 medicines currently used in diabetes treat-
ment, as well as a growing awareness of pa-
tients in the field of self-control, lead to in-
creasingly longer and effective maintenance of 
good health and the possibility of remaining 
active at work

•	 and that the mere fact of having diabetes does 
not automatically make a person an inferior 
employee

with reference to the numerous european initiati-
ves aimed at prevention, early detection and ap-
propriate treatment, as well as at improving the 
quality of life of diabetes patients, including the 
european Parliament resolution of 13 March 2012 
on addressing the eu diabetes epidemic and the 
copenhagen Map adopted at the european Dia-

betes Forum in copenhagen on 25-26 april 2012,
on the eve of World Diabetes Day 2012, the signa-
tories of this document, representatives of medi-
cal professionals, diabetes patients and employers 
propose to establish a list of rights and obligations 
of diabetes patients and their potential employers, 
to strengthen patients’ sense of responsibility and 
their position as employees on the one hand and 
to counteract the exclusion of diabetes patients 
from the labour market on the other.

Rights and obligation of a worker with 
diabetes
1. Everyone with diabetes should be aware that 

an effective diabetes control takes place both 
in home and at work.

2. Employee with diabetes must follow the same 
rules at work as they use to control the disease 
at home, i.e.: periodic glycaemic measurement, 
taking medicines as prescribed by the doctor, 
observing meal times and following a diet.

3. Employees with diabetes should inform their 
employer of their illness and, when possible, 
adjust their working patterns and hours so that 
their illness can be controlled.

4. People with diabetes should be aware of con-
traindications to certain occupations (e.g. pi-
lot, public transport driver, working at heights, 
work requiring extremely high physical effort) 
and if they occupy one of these position, they 
should inform their employers of their condi-
tion.

5. Employees with diabetes should make their 
immediate colleagues aware of their condition 
so that, in the event of an incident of hyper or 
hypoglycaemia, colleagues can assist them in 
an appropriate manner and ensure continuity 
of work.

Rights and obligations of an employer
1. Every employer should be aware that diabetes 

does not disqualify people with this condition 
from engaging in active employment, and any 
discrimination against an employee on the ba-
sis of the presence or prevalence of diabetes 
is unacceptable. The key to understanding the 
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situation of a patient with diabetes is for the 
employer to have a basic knowledge of the 
disease.

2. In order to comply with their obligations, in-
cluding the duty to provide safe and healthy 
working conditions, employers have the right 
and need to know who among their employ-
ees has diabetes.

3. The employer should enable the worker with 
diabetes to follow the rules of disease control 
in the workplace and encourage responsible 
behaviour in a manner that ensures work safe-
ty for them and their colleagues.

4. The employer should, as far as possible, pro-
vide the employee with diabetes with a posi-

tion that allows optimal control of the disease 
(including possibility to give up shift work, 
short breaks for extra meals).

5. The employer should, when possible, provide 
an employee with newly diagnosed diabetes 
with different/equal position if the existing po-
sition could pose a risk to workplace safety or 
make it difficult for the employee to control 
the disease.

6. The employer should, as far as possible, pro-
mote rules of healthy lifestyle in the work-
place, encouraging the workers to undertake 
physical exercises, to have a balanced diet and 
to undergo preventive examinations.

on behalf of the signatories
prof. Leszek Czupryniak 

Chairman Diabetes Poland
from 2011 and 2015

Warsaw, 13 November 2012
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Appendix 4

Recommendations of the Polish Society of Endocrinology 
and the Diabetes Poland on screening for thyroid disorders 

in type 1 and type 2 diabetes.

Type 1 diabetes
1. A clinical examination for thyroid disorders 

must be performed during each of the pa-
tient’s visits to a diabetologist – where thy-
roid dysfunction is suspected, the level of TSH 
should be determined.

2. Measuring thyroid-stimulating hormone (TSH) 
and autoantibodies to thyroid peroxidase 
(TPOAb) titers is recommended for all patients 
with newly diagnosed type 1 diabetes, as well 
as patients with ongoing diabetes who have 
not yet been tested to assess the thyroid hor-
mone function.

3. In patients with the TPOAb titer above the 
reference value and a TSH concentration of 
³2 mIU/L, it is recommended to measure free 
thyroxine (fT4) and repeat the TSH determina-
tion once a year.

4. In patients with the TPOAb titer within the ref-
erence range and a concentration of ³ 2, the 
TSH determination should be repeated every 
2 years.

5. In patients with the TPOAb titer within the 
reference range and a TSH concentration of < 
2.0 mIU/l, the TSH determination should be 
repeated every 5 years.

6. In patients with a positive family history of 
hypothyroidism in the course of chronic au-
toimmune thyroiditis, the TSH level should be 
measured annually.

7. The TSH level should also be measured in dia-
betic patients with a lipid metabolism imbal-
ance.

8. It is recommended that both the TSH level and 
TPOAb titer be determined in all female pa-
tients planning pregnancy (particularly in pa-
tients with an adverse obstetric history).

9. In all female patients who are 4-8 weeks preg-
nant (first obstetrician appointment), both the 
TSH level and TPOAb titer should be deter-
mined.

10. It is recommended that the TSH level and 
thyrotropin receptor antibody (TRAb) titer be 
measured at 4-8 weeks of pregnancy (first ob-

stetrician appointment) in all pregnant women 
with a history of Graves’ disease. Further, it is 
recommended that the TRAb titer be meas-
ured by the end of the second trimester (be-
fore the 22nd week of pregnancy).

Type 2 diabetes
1. During each of the patient’s visits to a diabe-

tologist, a clinical examination must be per-
formed to detect any possible thyroid disor-
ders; in the case of abnormalities, the TSH level 
must be measured.

2. It is recommended that the TSH level be 
measured in all patients with newly diagnosed 
type 2 diabetes, as well as patients with ongo-
ing diabetes who have never been tested for 
thyroid hormone function.

3. In patients with a TSH level ≥  2.0 mIU/l, the 
TPOAb titer should be measured.

4. If the TPOAb titer is above the reference val-
ue, the type of diabetes should be verified, 
primarily by determining the titer of antibod-
ies to glutamic acid decarboxylase (anti-GAD, 
anti-glutamic acid decarboxylase autoanti-
body).

5. In patients with the TPOAb titer above the ref-
erence range and a TSH concentration of ≥ 2.0 
mIU/l, the fT4 level should be determined, and 
the TSH level should be measured annually.

6. In patients with the TPOAb titer within the 
reference range and a TSH concentration of ≥ 
2.0 mIU/l, the TSH determination should be 
repeated every 2 years.

7. In patients with the TPOAb titer within the 
reference range and a TSH concentration of < 
2.0 mIU/l, the TSH determination should be 
repeated every 5 years.

8. It is also recommended that the TSH level be 
measured in diabetic patients with a lipid me-
tabolism imbalance.

9. The THS level should be measured in every fe-
male patient planning pregnancy.

10. In all female patients who are 4-8 weeks preg-
nant (first obstetrician appointment), both the 
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TSH level and TPOAb titer should be deter-
mined.

11. It is recommended that the TSH level and 
thyrotropin receptor antibody (TRAb) titer be 
measured at 4-8 weeks of pregnancy (first ob-

stetrician appointment) in all pregnant women 
with a history of Graves’ disease. Further, it is 
recommended that the TRAb titer be meas-
ured by the end of the second trimester (be-
fore the 22nd week of pregnancy).

Based on: J. Sowiński, L. Czupryniak, A. Milewicz,
A. Hubalewska-Dydejczyk, M. Szelachowska, M. Ruchała,
A. Lewiński, M. Górska, K. Siewko, E. Wender-Ożegowska,

D. Zozulińska-Ziółkiewicz, R. Junik, N. Sawicka, P. Gutaj; 
Zalecenia Polskiego Towarzystwa Endokrynologicznego 

oraz Polskiego Towarzystwa Diabetologicznego dotyczące diagnostyki 
i leczenia zaburzeń funkcji tarczycy w cukrzycy typu 1 i 2
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Annex 5

Opinion of the Polish Association for Research on Obesity 
and Diabetes Poland on the usage of low-calorie sweeteners

One of the greatest challenges of modern 
medicine is the increasing prevalence of over-
weight and obesity and their complications, main-
ly type 2 diabetes and cardiovascular diseases. 
Obesity has been classified by the WHO as an epi-
demic of the 21st century. The cause of the obesity 
epidemic is lifestyle changes such as physical in-
activity and excessive consumption of highly pro-
cessed, energy-dense foods, leading to a positive 
energy balance.

Successful prevention and treatment of over-
weight and obesity and their complications require 
permanent lifestyle changes, which is difficult due 
to numerous internal and external factors that, 
over time, reduce the motivation of the person 
who is forced to deny himself or herself food of his 
or her favourite taste. reducing the energy density 
of available food, by changing the technological 
processes of its production and composition, is an 
important element of preventive action taken at 
the societal level. Making such changes, however, 
requires acceptance by consumers, who have to 
choose a reduced-calorie product, which requires 
producers to keep its taste attractive. A preference 
for sweet tastes develops in people as early as dur-
ing childhood because breast milk containing lac-
tose has a slightly sweet taste. The food industry 
uses low-calorie sweeteners (sweeteners) to satisfy 
consumers’ taste for sweetness and at the same 
time to reduce the calorie content of foods and 
beverages.

Low-calorie sweeteners are compounds with 
a sweet taste and zero or no more than a few kilo-
calories of energy. Because of their intensive sweet 
taste, they can be used in food products in very 
low amounts. Currently, the sweeteners are used in 
production of non-alcoholic drinks, sweets, frozen 

desserts, yogurts, budinos and many medicines. 
Stevia, a low-calorie natural substance, can be 
used in cooking and baking due to its high tem-
perature (up to 200°C) resistance.

Within the European Union, on the basis of 
safety studies and positive opinions from Europe-
an Food Safety Authority and the Scientific Panel 
on Food Additives and Nutrients Sources, there 
are eleven low-calorie sweeteners have been au-
thorised for use: acesulfame-K (E950), aspartame 
(E951), aspartame-acesulfame salt (E962), cycla-
mate (E952), neohesperidin DC (E959), saccharin 
(E954), sucralose (E955), taumatin (E957), neotame 
(E961), erythritol (E968) and steviol glycosides 
(E960). Under EU Regulation 1333/2008 on food 
additives, additional labelling is required for food 
products containing these substances. In addition, 
Regulation No 1333/2008 establishes the maxi-
mum content of individual low-calorie sweeteners 
in a specific food category.

The registration process for low-calorie sweet-
eners also includes an acceptable daily intake in 
mg/kg body weight/day (ADI), which is the amount 
that can be safely taken on a daily basis through-
out life without adverse health effects. The ADI 
value for individual low-calorie sweeteners is pre-
sented in Table 1.

Other substances are rarely used in food in-
dustry, because of that they have no pre-set ADI 
value.

The results of studies carried out in Europe in-
dicate that the intake of all low-calorie sweeteners 
is lower than their acceptable daily intake.

Regarding the reports of an alleged increased 
risk of certain cancers in experimental animals 
treated with saccharin, aspartame and cycla-
mate, it should be stressed that recent studies 

Table 1. The ADI values for individual low-calorie sweeteners

Substance Indication on the food product ADI [mg/kg bw./d.]
Potassium salt of acetosulfame E950 0–15
Aspartame E951 0–40
Cyclamate E952 0–7
Saccharin E954 0–5
Sucralose E955 0–15
Neotame E961 0–2
Steviol glicoside E960 0–4



Current Topics in Diabetes 2022  |  Curr Top Diabetes, 2022; 2 (1): 1–130
120

2022 Guidelines on the management of patients with diabetes
A position of Diabetes Poland

performed in humans have not confirmed these 
claims.

Considering the above-mentioned data, the 
Polish association for research on obesity and 
Diabetes Poland confirm safety of low-calorie 
sweeteners and recommends their substitution for 
saccharin in overweight and obese individuals, par-
ticularly in the presence of carbohydrate metabo-
lism disorders (abnormal fasting glycaemia, glucose 
intolerance and type 2 diabetes).

It should be noted that the beneficial effects 
of low-calorie sweeteners on body weight in chil-
dren and adolescents have recently been con-
firmed in randomised trials published in the New 
England Journal of Medicine.

Using low-calorie sweeteners during pregnan-
cy is another issue. Saccharin, due to its passage 
through the placenta and its effects on the foe-
tus, which are not fully understood, should not be 
used during pregnancy, while other sweeteners 
can be used.

Polish Association for Research on Obesity and 
Diabetes Poland would like to would like to draw 
the attention of patients and doctors to the need 
to analyse the calorie content of products in which 
sugar has been replaced by low-calorie sweeten-
ers and which are commercially advertised as safe 
for consumption by people with diabetes because 
they do not significantly affect postprandial glu-

cose and insulin levels. Despite this modification, 
some of them still may be high in energy due to 
their fat content and contribute to gaining weight, 
thereby worsening glycaemic control. To ensure 
that the product, in which sugar was substituted 
with low-calorie sweeteners is in fact low-energy, 
it is best to compare its calorie content to its coun-
terpart containing sugar, while also paying atten-
tion to fat content.

The Polish association for the research on 
obesity and the Diabetes Poland emphasise that 
the consumption of food products whose calo-
rific value has been reduced through the use of 
low-calorie sweeteners cannot be the only ele-
ment of lifestyle changes. It is only a way of sat-
isfying the need for a sweet taste without con-
sumption of mono and disaccharides, which can 
facilitate following dietary recommendations and 
glycaemic control. The intake of fats, especial-
ly saturated fats, also plays an important role in 
the development of overweight, obesity and their 
complications, and the amount of these in the diet 
should also be reduced. It should also be noted 
that dietary energy restriction alone causes not 
only a loss of fat mass, but also of muscle mass. 
Therefore, in order to prevent the loss of skeletal 
muscle mass, regular physical activity is necessary 
(at least 5 times a week 30 minutes of aerobic ex-
ercise, e.g.: walking, cycling, swimming in a pool).

Magdalena Olszanecka-Glinianowicz President of the Polish Association for Research on Obesity
           Leszek Czupryniak Chairman Diabetes Poland in 2011–2015
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Appendix 6

Recommendation concerning the principles of diabetes treatment with use of personal 
insulin pump.

I. Requirements for centres commencing 
and/or conducting treatment of diabetes 
patients with personal insulin pump (PIP)

Place of provision: diabetes clinic or unit with 
diabetes profile, centre equipped with computers 
for reading and analysing data from insulin pumps, 
continuous glucose monitoring (CGM) systems. 

Staff of the centre with experience in treating 
diabetes with PIP: doctors with specialty in paedi-
atric endocrinology and diabetology, doctors with 
specialty in diabetology with ability to treat with 
PIP (Certificate Diabetes Poland); nurses/educa-
tors trained in PIP therapy. Regular checking and 
analysis of data from PIP, glucometer and CGM 
systems is required during visits.

Starting therapy includes: qualifying the pa-
tient for therapy with a personal insulin pump, 
training the patient in continuous subcutaneous 
insulin infusion, connecting the insulin pump to 
the patient and a follow-up visit to verify the pa-
tient’s skills and the achieved metabolic control of 
diabetes.  Patients deciding on PIP therapy should 
be aware of the functionality and technical param-
eters of the different pump models. This includes: 
the type of bolus calculator, the option to inte-
grate it with the continuous glucose monitoring 
system, the choice of the type of infusion set – 
with a drain or a so-called  patch pump.

II.  Indications and contraindications for 
therapy with use of personal insulin 
pump, financed by the National Health 
Fund

A.  Indications for PIP refund for patients with type 
1 diabetes under 26 years of age.

1. “Dawn effect” after ending of a remission pe-
riod*.

2. Frequent hypoglycaemias after ending of a re-
mission period*:

•	 an episode of severe hypoglycaemia, more 
than once a year

•	 Hypoglycaemic episodes < 70 mg/dl not re-
quiring the assistance of another person  
≥ 4 per week;

•	 failure to achieve glycated haemoglobin 
(HbA1c) targets without frequent episodes of 
hypoglycaemia, i.e. ≥ 4 per week;

•	 distorted perception of typical hypoglycaemic 
symptoms.

3. Persistently elevated HbA1c values > 6.5% but 
< 9.0%, despite intensification of treatment in 
a patient well-educated in the principles of 
intensive functional insulin therapy, cooper-
ating with the diabetes team and adhering to 
the principles of self-monitoring (≥ 7 glycaemic 
measurements/day).

4. Shift workers whose work activity is irregular, or 
who travel frequently with time zone changes, 
with an HbA1c value < 9.0%.

5. Individuals doing competitive sports or reg-
ularly performing intensive exercises, whose 
HbA1c value is lower than 8.5%.

6. Children and/or their parents accepting this 
type of insulin therapy.

7. Continuation of previous treatment with PIP 
provided there are no contraindications**.

*Remission criteria according to Schölin A et al. Diabet. Med. 2011; 
28: 156: Correct glycaemic values in a daily profile with insulin re-
quirements < 0.3 units/kg body wt/day and C-peptide levels > 0.5 
ng/ml.

** Patients previously treated with a personal insulin pump whose 
pump has failed shall be subject to the same selection as patients 
starting therapy. Previous treatment with the insulin pump does not 
mean automatic refunding of the new pump.
The request for provision of auxiliary aids — accessories for a per-
sonal insulin pump is issued exclusively by a physician of a diabetes 
care outpatient clinic or a hospital ward. 

In special cases, a decision on the insulin pump 
refund may be made by a provincial consultant in 
diabetology or in paediatric endocrinology and di-
abetology after reviewing the patient’s documen-
tation and consulting the attending diabetologist 
(e.g. on coexisting diseases or therapy with corti-
costeroids).
B.  Contraindications to PIP refund by NHF for pa-

tients with type 1 diabetes under 26 years of age
1. The average value of HbA1c over last year is less 

than or equal to 9.0%
2. Psychiatric diseases - psychosis, severe depres-

sion, also in parents of children below 16.
3. Intellect disorders, also in parents of children 

below 16, preventing understanding of the 
principles of intense insulin therapy and pump 
handling.

4. Eating disorder.
5. Addiction to alcohol and psychoactive sub-

stances, including in parents of children un-
der 16.
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6. Unexcused absences from medical appoint-
ments (attendance at only 1 appointment per 
year or no appointment) at the diabetes clinic.

7. Failure to follow or understand the principles 
of intensive functional insulin therapy (failure 
to adequately self-monitor blood glucose, fail-
ure to control the presence of ketone bodies 
in situations of prolonged hyperglycaemia, in-
accurate estimation of meal insulin dose).

8. More than one episode of ketoacidosis over 
the last year.

9. Severe, rapidly progressive proliferative retin-
opathy before or during laser therapy.

10. Lack of acceptance of the disease despite full 
diabetes care and psychological support (writ-
ten opinion of a psychologist experienced in 
diabetes-related care).

11. Disregard of personal hygiene rules.
12. Being exposed to strong magnetic field on 

a regular basis.
C.  Contraindications to continuing treatment with 

use of personal insulin pump and equipment 
refund*** in patients with type 1 diabetes.

1. No improvement or deterioration in metabolic 
control of diabetes, assessed after one year of 
treatment with PIP.

2. More than one episode of diabetic ketoacido-
sis over the last year.

3. One or more episodes of severe hypoglycae-
mia during the treatment with insulin pen in-
jectors.

4. Non-compliance with intensive functional in-
sulin therapy and insufficient patient knowl-
edge.

5. Increased skin reactions at the site of infusion 
set implantation despite attempts to change 
the type of set.

6. Irregular replacement of infusion sets (less 
than every 3 days).

7. Unexcused absences from medical appoint-
ments (attendance at only 1 appointment per 
year or no appointment).

8. Sustained HbA1c ≥ 9.0% (2 consecutive tests.

III.  Qualification for initiation  
or continuation of therapy with PIP
The patient reporting to the centre providing 

the refund service shall submit:
•	 an application with pre-qualification from 

a doctor working in a diabetes clinic/depart-
ment;

•	 glucometer report from the last 4 weeks –  
at least 7 readings per day are required (glu-
cometer data may be checked at clinic); or 
rtCGM, iCGM/FGM report

•	 in some patients with unsatisfactory metabol-
ic control, additional information on carbohy-
drate intake, insulin doses is recommended 
before qualification for PIP treatment. A prop-
er application (electronic record) or self-con-
trol notebook can serve as a source of such 
information. 
In case of children with newly-diagnosed dia-

betes, the qualification is conducted by diabetol-
ogist or paediatric endocrinologist and diabetolo-
gist working at paediatric diabetology department. 

IV.  Patient orientation on rules of PIP 
therapy 
education of the patient and/or their family to 

enable independent use of the pump and accesso-
ries (confirmed by a medical certificate or informa-
tion sheet) (scope of education in chapter 9.6 III).

Particular attention should be paid to dealing 
with PIP failures.

organisational requirements: 9 hours spread 
over at least 3 meeting is the minimal orientation 
time. In case of pump with cGM, it is necessary to 
extend the orientation by 2 hours. Courses should 
take place in groups of no more than 6-8 people. 
The participation of parents or legal guardians is 
required for the training of children and adoles-
cents. The patient should be able to do practical 
exercises with infusion sets on mannequins. It is 
also recommended that an infusion set be placed 
in the patient’s subcutaneous tissue in the period 
before continuous subcutaneous insulin infusion 
therapy begins.

orientation should continue until the patient/
caregiver is proficient in the practical aspects of 
using the PIP. It is the responsibility of the centre 
initiating therapy or the centre referring for the PIP 
therapy to ensure that the training is carried out 
correctly. Patient knowledge must be verified by 
the educational team. It is recommended to de-
velop practice test based on educational materials 
of the centre.

It is recommended that the patient be taught 
to use a computer program to read data from the 
PIP, glucometer and cGM to enable clinically ef-
fective remote counselling. 
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V.  Provision of PIP taking into account 
both the patient’s preferences and 
their perceptual abilities, which should 
be taken into account in the process 
of education and individualisation of 
treatment. 

The table to Annex 6 gives recommendations 
for the requirements for insulin pumps in centres 
providing insulin pump therapy. It is recommend-
ed that different types of insulin pumps be availa-
ble at the centres, so that the patients are able to 
choose the pump that best suits their needs. 

VI.  Connecting an insulin pump  
to a patient 
Initial settings of the insulin pump are made 

by the centre starting the therapy. These settings 
should also include the setup of bolus calculator 
function. Placing an infusion set on the patient. 

For pumps with a CGM system, it is advisa-
ble to pre-set the system parameters, including 
alarms, taking into account the current metabol-
ic control of diabetes, additional pump functions 
and patient skills.
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For Appendix 6

Specifications for personal insulin pumps – 2022 recommendations of Diabetes Poland. 
Recommended mandatory requirements

Parameter  Description
Pump stoppage An alarm informing that the pump has stopped working
Child lock Electronic keypad lock
Bolus programming Simple/standard Accuracy of no less than 0.1 u./bolus

Extended/rectangular Accuracy of no less than 0.1 u./bolus 
Max. bolus administration time – no less than 7 hours

Complex/double/
multiwave

Accuracy of no less than 0.1 u./bolus

Temporary basal/basal 
rate change

Settings Must enable a percentage or unit increase or decrease of the 
basal rate every 30 minutes along with automatically returning to 
the basal rate once the programmed amount of time has elapsed

Information on the active 
basal rate

Readily available on the home screen or upon pressing a single 
button

Time Up to 24 hour
Basal rate 
programming

Programming multi-hour 
flows (number of units per 
hour)

Accuracy of no less than 0.1, and in children below the age of 6, 
no less than 0.05 µ/hour
At lest 2 additional pre-programmable basal rate profiles, which 
can be readily loaded from the memory and used

“Pump memory” A history of boluses, 
alarms, basal rates, daily 
rates, temporary basal 
rate changes, drain fillings; 
the software used to read 
pump data should also 
be able to read data from 
glucometer strips covered 
by National Health Fund 
reimbursement as of the 
tender announcement date, 
as well as to integrate both 
data sets

Min. 30 days, using computer software via a reader
The company must provide free access to the software (either 
an on-premises or cloud-based online version) and devices 
necessary to read the relevant data to the diabetes centre 
providing the therapy services (links) – software requirements are 
listed in Annex 1.
available directly via the pump: 
Current basal rates stored in the memory; at minimum, a record 
of the last 20 boluses (rate and type); data on total daily rates 
from the last 30 days

Bolus calculator – an integral part of an insulin 
delivery system (this functionality must be available 
directly in the insulin pump, an external device able 
to communicate with the pump wirelessly or via 
a smartphone app)

Must enable the following:
• programming settings for various time intervals 
• entry by the user of carbohydrate grams or carbohydrate 

exchanges   
• active insulin calculation along with user-determined insulin 

acting time, which only adjusts the insulin bolus correction 
dose

• Possibility of manually entering blood glucose values into the 
bolus calculator and communicating with glucometers utilising 
strips covered by National Health Fund reimbursement as of 
the tender announcement date 

Automatic drain filling Yes – unlimited number of drain fillings during the day using only 
the pump’s functionalities

Infusion set Drain kits:
Insertions: metal (rigid) and plastic (flexible)
– all insertion types up to the reimbursement amount
Drain length – at least 2 length versions
Cannula length – at least 2 length versions
Drainless kits for patch pumps:
Cannula length – at least 2 length versions
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Specifications for personal insulin pumps – 2022 recommendations of Diabetes Poland. 
Recommended auxiliary requirements

Parameter Description
Infusion set replacement reminder An alert informing the patient about the need to replace the infusion set
Infusion set filling history Possibility of accessing the pump’s memory to review the history of 

infusion set fillings
IPX 8 standard IPX 8
Additional: a device allowing patients to access 
the pump’s memory at home and send the data 
to their doctor

Access to software (on-premises or cloud-based online version) and 
a device needed for the computer to read the data

Additional basal rate infusion profiles More than 3
Bolus calculator Enabling the user to change blood glucose value settings to either mg/

dl or mmol/l
Possibility of manually entering the blood glucose value to the bolus 
calculator

Constant Glucose Monitoring system A system integrated with an insulin pump or an additional CGM device 
supporting therapy using a personal insulin pump

For selected groups of patients, it is possible to modify the specifications of personal insulin pumps to consider the patient’s educational 
capabilities, as well as the personal/individual nature of the therapy.

Parameter  Description
Service Providing 24-hour phone contact with an authorised hotline 

(with specialists familiar with the pump’s operation, as well as any 
possible alarms and errors), subject to review by customers.
A website containing the information specified in Annex 2. Pump 
replacement within 24 hours (working days), Pumps to be shipped 
at the company’s expense

Batteries – pump’s power source AA and AAA batteries (widely available at grocery stores, petrol 
stations, electronics stores, etc.), Pumps that utilise rechargeable 
batteries must enable operation while connected to a charger 
plugged into a socket
The pump must notify the user about the battery charge level 
dropping below 30% through a sound alarm and a pop-up on the 
screen

Additional accessories needed to use a personal 
insulin pump

The manufacture must deliver any additional personal insulin 
pump accessories requiring regular replacement, as per the user 
manual, free of charge for the pump usage period (excluding 
infusion sets, insulin containers, batteries and protective cases)

Warranty At least 4 years; pumps must be replaced with new ones in the 
case of failure
Where the pump is replaced with a new unit, the total warranty 
period must be no shorter than that provided for in the offer. The 
warranty period must run from the day of commencement of the 
NHF procedure and not the day of the unit’s purchase from the 
manufacturer.

Menu Fully in Polish or based on icons or symbols
User’s manual Fully in Polish; the user’s manual must explain all messages shown 

by the pump

Continuous Glucose Monitoring (CGM) system – an integral part of an insulin pump  (applies to orders for insulin pumps featuring Continuous 
Glucose Monitoring functionality) 
Applies to patients suffering from frequent episodes of hypoglycaemia or hypoglycaemia unawareness
Possibility of automatically stopping the basal rate infusion based on CGM system indications
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Annex 1

Requirements concerning computer software for reading the pump’s memory:
•	 current basal rates (all must be available for access during a single read of the pump’s memory; accu-

rate time and rates must be presented on charts or in tables, along with providing the pump’s basal 
rate delivery accuracy)

•	 using conversion values along with the established time intervals in the bolus calculator;
•	 bolus history (all administered boluses, along with indicating the bolus type and administration time, 

including for extended boluses);
•	 drain filling history;
•	 daily charts, which must include the following:

 » basal rate infusion used on a given day,
 » time-based basal rate change,
 » indication of when the pump starts and stops
 » blood glucose value levels, which must be sent by a glucometer and/or CGM working with the 

pump
•	 alarm history;
•	 providing software to patients for free;
•	 the software for reading pump data should simultaneously be able to read data from glucometers 

capable of utilising strips subject to National Health Fund reimbursement as of the tender announce-
ment date, as well as to integrate both data sets.

Appendix 2

Required information, contained on the website:
•	 a helpline number to provide pump users with 24-hour information on technical problems related to 

the use of the PIP;
•	 telephone numbers of local representatives along with their office hours;
•	 data concerning pump accessories (types of infusions, syringes, batteries and their prices, etc.).

RECOMMENDED ADDITIONAL OPTIONS
1. Glucometer interfacing; wireless, with at least 1 glucometer; ability to turn glucometer data transfer to 

pump off and on; ability to record glycaemic values with bolus calculator function on or off.
2. Insulin pumps where a dedicated glucometer is part of the system should be dispensed with it.
3. Alarms to remind of boluses or glycaemic measurements at a time set by the user.
4. The price of infusion sets that does not exceed the monthly refund limit for people under the age of 

26 and 30% of this limit for people above the age of 26. 16.

ADDITIONAL NOTE
The purchaser may specify additional parameters according to the needs of specific patient groups. In 

addition, the tender should include the necessary accessories for commencing the therapy and education-
al materials: serters, various types of infusion sets, insulin containers, pump batteries and cases. 

When evaluating a pump in a tender, the cost of the pump should account for 60% of the evaluation 
and additional features should account for 40%.



Current Topics in Diabetes 2022  |  Curr Top Diabetes, 2022; 2 (1): 1–130
127

2022 Guidelines on the management of patients with diabetes
A position of Diabetes Poland

Appendix 7

Recommendations of Diabetes Poland and the Polish Society of Sports Medicine  
concerning permissions to practise sports for patients diagnosed with type 1 diabetes

Patients diagnosed with type 1 diabetes may 
be qualified as capable of practising any sport by a 
sports medicine specialist after receiving a positive 
opinion from a diabetologist.

The prerequisites for being eligible to engage 
in physical activity include treatment with intensive 
functional insulin therapy and an understanding of 
its principles. Treatment can be provided by pen in-
jectors or a personal insulin pump. The method that 
is most suitable for athletes with diabetes consists 
in the use of an insulin pump, which allows more 
physiological insulin delivery. A diabetic sportsper-
son is obliged to monitor his or her blood glucose 
level with a glucose meter at least six times a day 
and perform additional measurements during train-
ing and sports competitions. It is recommended that 
continuous glucose monitoring (CGM) or flash glu-
cose monitoring (FGM) systems be used to further 
support treatment and increase safety of the athlete.

Type 1 diabetes should not be a contraindication 
to participation in PE classes, at any level of education, 
or sport at school (school sports associations, student 
sports associations, school competitions, etc.).

Optimal blood glucose levels in the beginning 
and during training should be in the range: for aero-
bic exercises - 126-180 mg/dl (7-10 mmol/l), for anaer-
obic exercises - 90-180 mg/dl (5-10 mmol/l).

I.  Contraindications to participation 
in sport by children and adults with 
type 1 diabetes, which require a sports 
medicine specialist’s opinion:

1. HbA1c - the average from the last 12 months > 8.5% or 
a current result of ≥ 9%.

2. More than one episode of ketoacidosis in the last 
12 months.

3. More than one episode of severe hypoglycae-
mia in the last 12 months.

4. Self-monitoring of blood glucose level: number of 
measurements < 6 per day with a glucometer in 
athletes who do not use CGM or FGM.

5. Visits to diabetes clinic: in children < 4/year, in 
adults < 2/year.

6. Unawareness of hypoglycaemia while awake — 
relative contraindication that may be overruled 
depending on the sports discipline and the use 
of CGM or FGM.

7. Chronic complications of diabetes according to 
their stage and sports discipline:

•	 proliferative retinopathy until the completion of laser 
therapy — an absolute contraindication to all types of 
sport;

•	 clinically manifested autonomic neuropathy
•	 contraindication to high-intensity physical exer-

tion;
•	 macrovascular complications — qualification af-

ter cardiological diagnostics including echocardi-
ography, exercise test, 24-hour Holter monitoring 
test (ECG);

•	 significant proteinuria > 0.3–0.5 μg/day (A3)
•	 relative contraindication, observation necessary 

— proteinuria check every 3–6 months, systemat-
ic checks of blood pressure and renal function*;

•	 proteinuria > 0.5 g/day — temporary exclusion 
from sport;

•	 eGFR 45-60 ml/min/1.73 m2 (G3a) — creatinine and 
eGFR check at least every 3 months;

•	 eGFR 30-45 ml/min/1.73 m2 (G3b) — relative contrain-
dication for competitive sport, temporary exclusion, 
creatinine and eGFR checks every 4-6 weeks;

•	 eGFR < 30 ml/min/1.73 m2 (G4) — no physical activity 
allowed.

*calculation of eGFR according to the Schwartz formula - up to the age 
of 15, according to the CKD-EPI formula - above the age of 16.

II.  Tests to be performed when qualifying an 
athlete with type 1 diabetes as capable of 
practising sport
Initial qualification: current results of tests rec-

ommended by Diabetes Poland.
HbA1c values from the last 3 months, glucometer 

and/or CGM/FGM and insulin pump measurement 
reports.

III.  High-risk disciplines: motor, aquatic  
and aerial sports, climbing
Practising sports disciplines in which hypoglycae-

mia poses a particularly high risk to the safety of the 
patient and the environment is not recommended for 
people diagnosed with type 1 diabetes.

They are allowed upon meeting the following con-
ditions:
•	 the patient is very well-educated and meets treat-

ment goals;
•	 the measurement of blood glucose level up to 

15 minutes before the training shows a value of  
≥ 120 mg/dl (6.7 mmol/l), blood glucose lev-
els are monitored using a glucose meter every  
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60 minutes, or less frequently if CGM or FGM is 
applied
CGM is recommended for persons practising 

high-risk sports

IV.  Contraindications to participation in 
training and sports competitions

1. Severe hypoglycaemia in the last 24 hours.
2. Hyperglycaemia above 250 mg/dl (13.9 mmol/l) 

with associated ketonaemia/ketonuria result-

ing from insulin deficiency rather than carbo-
hydrate deficiency.

3. Ketonaemia ≥ 1.5 mmol/l is an absolute contrain-
dication to the initiation and continuation of phys-
ical exercise.

4. Hyperglycaemia > 300 mg/dl (16.7 mmol/l) last-
ing more than 2 hours.

5. Any serious event requiring medical attention, such 
as visual disturbance, chest pain, fainting, acute in-
fection, etc.

Prepared by the Diabetes Poland Team: Leszek Czupryniak, Andrzej Gawrecki,  
Przemysława Jarosz-Chobot, Tomasz Klupa, Bartłomiej Matejko, Krzysztof Pawlaczyk,  

Agnieszka Szadkowska, Agnieszka Szypowska, Bogumił Wolnik and Dorota Zozulińska-Ziółkiewicz,  
as well as the Polish Society of Sports Medicine Team: Grzegorz Biegański, Andrzej Bugajski,  

Anna Jegier, Jarosław Krzywański, Marek Pietruszewski, Katarzyna Szmigielska,  
Wiesław Tomaszewski and Andrzej Ziemba
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Diabetes consultation sheet qualifying for participation in sport by patients diagnosed 
with type 1 diabetes*

.............................................................................................................................................................................................................
Patient’s name and surname

Sports discipline   ........................................................................................

PESEL (Personal Identification Number) 

Address of residence: Place: ……………………………………………………………………………………… Postal code

Street: ……………………………………………………………………………… House/flat number: ………………………………………………………………

Initial qualification ………………………   Periodic examinations ……………………………   Date of diabetes diagnosis…………………………   

The ability to administer intensive functional insulin therapy:

high        sufficient        requiring education  

The ability to control blood glucose level: good     acceptable     insufficient  

hypoglycaemia: the ability to prevent and counteract: good     unacceptable 

The presence of antecedent signs of hypoglycaemia: YES      at values:     NO     

risk of hypoglycaemia: low     acceptable     unacceptable     

hba1c values from the last 12 months.: ...........................................................................................................................................

Severe hypoglycaemia in the last 12 months:  not present         1         ≥ 2 

Ketoacidosis in the last 12 months:  not present         1         ≥ 2 

chronic complications of diabetes: Not present         Present  

Proliferative retinopathy …………………………   Clinically manifested autonomic neuropathy …………………………   

Diabetic foot syndrome ………………………   Nephropathy …………………………   Cardiovascular complications …………………………   

Notes
…………………………………………………………………………………………………………………………………………………………………………………………………………………

Are chronic complications a contraindication to qualification?   

YES         NO          Further recommendations for treatment and control of chronic complications:

Notes concerning the qualification:

…………………………………………………………………………………………………………………………………………………………………………………………………………………

Notes concerning the sports discipline (self-monitoring of blood glucose levels, disconnection of the insulin 

pump, reduction of the insulin dose, etc.):

…………………………………………………………………………………………………………………………………………………………………………………………………………………

I hereby grant my consent to the qualification: YES         NO  Items constituting 

 a temporary contraindication to qualification

–
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…………………………………………………………………………………………………………………………………………………………………………………………………………………

*The diabetes consultation is valid for 12 months

…………………………………………………………………………………………………………………………………………………………………………………………………………………

*I hereby declare that I will comply with the safety rules for patients diagnosed with type 1 diabetes when en-

gaging in physical activity. I am educated with regard to intensive functional insulin therapy and variable insulin 

dosing while participating in sport.

…………………………………………………………………………………………………………………………

Date and signature of the patient   * applies to athletes > 16 years of age

…………………………………………………………………………………………………………………………………………………………………………………………………………………

**I am capable of administering insulin therapy and controlling my child’s blood glucose level during sport. I 

undertake to systematically educate my child about the treatment of diabetes and methods of responding to 

hypo- and hyperglycaemia occurring in relation to sport. I undertake to provide the coach with basic information 

regarding my child’s illness.

…………………………………………………………………………………………………………………………

Date and signatures of parents   ** applies to athletes < 18 years of age

…………………………………………………………………………………………………………………………………………………………………………………………………………………

I have been informed that the aforementioned athlete has been diagnosed with type 1 diabetes. I am aware 

of the risk associated with the occurrence of hypo- and hyperglycaemia. I have basic knowledge on how to 

recognise hypo- and hyperglycaemia. I am aware of the need to undertake necessary action when they occur.

…………………………………………………………………………………………………………………………

Date and signature of the coach

QualIFIcaTIon By a SPorTS MeDIcIne SPecIalIST:

Fit/unfit to practise sport.

Stamp of the health care unit or medical practitioner

Stamp of the health care unit or medical practitioner

Date, stamp of attending diabetologist

Date and stamp of the sports medicine specialist
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