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The aim of the study. To determine the prevalence of risk factors for cardiomet-
abolic complications in latent autoimmune diabetes in adults compared to other 
types of diabetes depending on the phenotype of the disease.
Materials and methods. A comprehensive examination of 106 patients with 
diabetes mellitus: 45 (main group) with latent autoimmune diabetes in adults 
(LADA), 26 - with type 1 diabetes mellitus (T1DM), 35 - with type 2 diabetes 
mellitus (T2DM). Complaints, anamnesis data, objective examination, results of 
general clinical, laboratory researches, indicators of carbohydrate metabolism, 
titers of antibodies to glutamic acid decarboxylase were evaluated.
Results. The prevalence of metabolic syndrome (MS) in LADA was 51% and 
was significantly higher than in T1DM (19%), but was lower compared with 
T2DM (94%). The highest incidence of MS was found in patients with the LADA2 
phenotype (87%). Of particular note is the fact that this figure was close to that 
in T2DM. At the same time in LADA1 the incidence of MS was lower (36%), 
but twice as high as in T1DM. In addition to hyperglycemia, abdominal obesity 
(62% of patients), hypertension (78%) and dyslipidemia (56%) were commonly 
reported in LADA.
Conclusions. The prevalence of metabolic syndrome as a complex of cardio- 
metabolic risk factors in LADA differs from that in classical types of diabetes, 
which requires a differential approach to their management.
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Мета роботи - з’ясувати поширеність чинників ризику кардіометаболічних 
ускладнень при латентному автоімунному діабеті дорослих порівняно з 
іншими типами цукрового діабету залежно від фенотипу захворювання.
Матеріал і методи. Проведене комплексне обстеження 106 пацієнтів із 
цукровим діабетом: 45 (основна група) з латентним автоімунним діабе-
том дорослих (LADA), 26 – із цукровим діабетом 1-го типу (ЦД1), 35 - із 
цукровим діабетом 2-го типу (ЦД2). Оцінювали скарги, дані анамнезу, 
об’єктивного обстеження, результати загальноклінічних, лабораторних 
досліджень, показників вуглеводного обміну, титри антитіл до декар-
боксилази глутамінової кислоти.
Результати. Поширеність МС при LADA становила 51% і значно пере-
вищувала таку при ЦД1 (19%), але була меншою порівняно із ЦД2 (94%). 
Найбільша частота МС виявлена у пацієнтів із фенотипом LADA2 (87%). 
На особливу увагу заслуговує той факт, що цей показник наближався до 
такого при ЦД типу 2. Водночас при LADA1 частота МС була меншою 
(36%), але удвічі перевищувала відповідну при ЦД1. Окрім гіперглікемії, при 
LADA часто реєструвались абдомінальне ожиріння  (у  62% пацієнтів), 
артеріальна гіпертензія (у 78% осіб) та дисліпідемія (у 56% осіб).  
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Висновки. Поширеність метаболічного синдрому, як комплексу факторів 
кардіометаболічного ризику при LADA, відрізняється від такого при кла-
сичних типах ЦД, що потребує диференційного підходу до їх менеджменту.

РАСПРОСТРАНЕННОСТЬ ФАКТОРОВ РИСКА КАРДИОМЕТАБОЛИЧЕСКИХ 
ОСЛОЖНЕНИЙ ПРИ ЛАТЕНТНОМ АУТОИММУННОМ ДИАБЕТЕ ВЗРОСЛЫХ

И.А. Царик, Н.В. Пашковская, O.И. Илащук
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Цель работы – Выяснить распространенность факторов риска кардио- 
метаболических осложнений при латентном аутоиммунном диабете 
взрослых по сравнению с другими типами сахарного диабета в зависимо-
сти от фенотипа заболевания.
Материал и методы. Проведенно комплексное обследование 106 пациентов 
с сахарным диабетом: 45 (основная группа) с латентным аутоиммунным 
диабетом взрослых (LADA), 26 - с сахарным диабетом 1-го типа (СД1), 
35 - с сахарным диабетом 2-го типа (СД2). Оценивали жалобы, данные 
анамнеза, объективного обследования, результаты общеклинических, 
лабораторных исследований, показателей углеводного обмена, титры 
антител к декарбоксилазе глутаминовой кислоты.
Результаты. Распространенность МС при LADA составляла 51% и 
значительно превышала таковую при СД1 (19%), но была меньше по 
сравнению с СД2 (94%). Наибольшая частота МС была обнаружена у 
пациентов с фенотипом LADA2 (87%). Особого внимания заслуживает 
тот факт, что этот показатель приближался к такому при СД2. В то 
же время при LADA1 частота МС была меньше (36%), но вдвое превышала 
соответствующую при СД1. Кроме гипергликемии, при LADA часто реги-
стрировались абдоминальное ожирение (у 62% пациентов), артериальная 
гипертензия (у 78% лиц) и дислипидемия (у 56% человек).
Выводы. Распространенность метаболического синдрома, как комплекса 
факторов кардиометаболического риска при LADA, отличается от та-
кового при классических типах СД, требует дифференциального подхода 
к их менеджменту.

Introduction. Diabetes mellitus (DM) has become a 
global epidemic in recent decades resulting in huge human, 
social and economic losses. Currently, more than 463 million 
adult patients with diabetes are registered in the world, 
however, according to experts, the actual figure is much 
higher and, in the long run, will grow steadily [1].

The research results in recent years indicate a significant 
heterogeneity of diabetes with various genetically 
determined phenotypes of the disease, which often do not 
fit into the picture of classical types of diabetes. Given 
this, more and more scientists point to the need to revise 
the classification of diabetes and create personalized 
approaches to its management [2]. Among such "non-
classical" variants of diabetes, the leading place is occupied 
by latent autoimmune diabetes in adults (LADA) - a form 
of the disease that has symptoms of both type 1 diabetes 
(T1DM) and type 2 diabetes (T2DM), which is why it is 
also called diabetes mellitus 1,5 type.

LADA has genetic features of both T1DM and T2DM, 
which determines the significant variability of the degree of 
β-cell destruction, insulin resistance, autoimmunity and other 

pathogenetic links [3]. At the same time, less activity of the 
autoimmune process determines a more gradual lymphoid 
infiltration with progressive β-cell death than in classical 
T1DM, which causes a late onset and "mild" course of the 
disease more similar to T2DM [4].

The urgency of the problem of this variant of diabetes is 
evidenced by the fact that recently the American Diabetes 
Association (ADA), for the first time in many years, decided 
to change the classification of diabetes to include LADA, 
which was still not officially recognized [5].   

The prevalence of LADA in the world is relatively high 
and, according to various data, ranges from 4% to 14% 
depending on the population and research methodology and 
is the highest among the population of European countries 
[6, 7]. In particular, a large-scale study of UKPDS25 found 
elevated titers of GADA and / or antibodies to islet cell 
protein antigen and / or antigens phosphine phosphatase 
(IA-2) in almost one in ten of 3,672 patients with diabetes 
aged 25 to 65 years [8].

Despite the significant prevalence of LADA, there are 
currently no official criteria for diagnosing this disease. In 
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general, the diagnosis is established in the presence of three 
main components: the onset in adulthood, the presence of 
antibodies to islet antigens as a marker of autoimmune 
activity and insulin independence for at least 6 months 
from the onset of the disease [9]. It should also be noted 
that no official guidelines for the management of patients 
with this type of diabetes have been developed yet.

This year, for the first time in the more than thirty-
year history of LADA, an international expert panel was 
held to build consensus on approaches to insulin therapy 
in LADA depending on the degree of C-peptide insulin 
deficiency [10]. At the same time, the question of the need 
for pathogenetic treatment to enhance insulin action is still 
unclear as aspects of the role of pathogenetic mechanisms 
of DM in the development of LADA, primarily insulin 
resistance, are currently insufficiently disclosed. Due to 
the fact that this variant of diabetes is similar not only to 
T1DM, but also T2DM, the risk of metabolic complications 
in this category of patients becomes particularly relevant.

Today the current results of research in this area are few 
and far between. Thus, two large Scandinavian population 
studies, the Swedish case-control study and the Norwegian 
HUNT Study, have shown that overweight and obesity are 
associated with an increased risk of developing LADA 
[11]. There is also evidence that body weight and insulin 
resistance in LADA are associated with autoimmunity and 
are lower in patients with high titers of antibodies to islet 
antigens [12].

According to the results of a study by the same authors, 
metabolic syndrome is registered in more than 40% of 
patients with LADA [13], but other scientists have not 
found an increase in the frequency of metabolic syndrome 
in LADA [14]. This difference in data is obviously related 
to both population-determined and genetically determined 
differences and lifestyle features. Also, the reasons can 
be various methodological approaches and phenotypic 
inhomogeneity of LADA with differences of the dominance 
of signs of T1DM and T2DM.

In view of the above, it is important to study the 
prevalence of cardiometabolic complications as components 
of the metabolic syndrome (MS) in patients with LADA 
depending on the phenotype of the underlying disease.

The aim of the study. To determine the prevalence of 
risk factors of cardiometabolic complications in latent 
autoimmune diabetes in adults compared to other types of 
diabetes depending on the phenotype of the disease.

Materials and methods. Examination of 106 patients 
with DM was performed (mean age - 54.7 ± 8.59 years, 
mean duration of diabetes - 7.9 ± 4.31 years). Among 
patients with diabetes 45 were diagnosed with LADA, 26 
with T1DM and 35 with T2DM. Complaints, anamnesis 
data, objective examination, results of general clinical 
laboratory tests and carbohydrate metabolism indicators 
were evaluated (plasma glucose, glycated hemoglobin, 
C-peptide, HOMA-IR index), titers of antibodies to glutamic 
acid decarboxylase (antiGAD).

Patients with LADA according to the main phenotypes 
were divided into 2 groups: LADA1 (22 individuals), which 

is more similar to T1DM with high titers (≥180 U / ml) to 
antiGAD and LADA2 (23 individuals) with a predominance 
of T2DM and low antibody titers (18-180 U / ml) [15]. In 
establishing LADA were guided by the recommendations 
of the Immunology of Diabetes Society [16]. MS as a 
combination of cardiometabolic risk factors was established 
on the basis of the criteria of the International Diabetes 
Federation (IDF) in 2005 with the 2009 modification.

Results and discussion. The prevalence of MS in 
LADA was 51% which was significantly higher than in 
T1DM (19%) but was lower compared with T2DM (94%). 
The highest incidence of MS was found in patients with 
LADA2 phenotype (87%). Of particular note is the fact 
that this figure was close to that in T2DM. At the same 
time, in LADA1 the incidence of MS was lower (36%) but 
twice as high as in T1DM. In addition to hyperglycemia, 
abdominal obesity (62% of patients), hypertension (78%), 
and dyslipidemia (56%) were commonly reported in LADA.

BMI in patients with LADA was 25.5 kg / m2 and was 
significantly lower by 20.4% (P <0.001) against the group 
of T2DM (32.1 kg / m2) but changes in BMI relative to 
the group of T1DM (BMI = 24.0 kg / m2) were unreliable. 
Analysis of the values of waist circumference (WC) in 
men showed the following pattern: a probable increase 
in patients with LADA (97.3 cm) relative to the group of 
T1DM (85.8 cm) by 13.4% (P <0.01), while WC compared 
to people with T2DM was significantly lower by 13.4% (P 
<0.01) and was 112.5 cm. Changes in WC in women were 
similar: a probable increase in patients with LADA (85.9 
cm) compared to people with T1DM (74.5 cm) by 15.3% (P 
<0.01) and in comparison with the T2DM group the waist 
circumference was 96.3 cm and was significantly lower 
by 10.8% (P <0.05).

Changes in systolic blood pressure (SBP) in patients 
with LADA did not differ significantly compared with 
T1DM and T2DM: 133.8 mm Hg when LADA compared 
with 127.9 mm Hg with T1DM and 136.5 mm Hg in T2DM. 
Features of the data of diastolic blood pressure (DBP) were 
similar: LADA - 83.1 mm Hg, T1DM - 79.8 mm Hg, T2DM 

- 83.0 mm Hg. Art. The changes were insignificant.
When comparing the results of physical examination 

of patients with different LADA phenotypes, it was found 
that BMI was highest in patients with LADA2 (22.8% 
against the LADA1 group (P <0.001)), but changes in this 
indicator relative to the LADA1 group were insignificant. 
Analysis of waist circumflex (WC) data in men showed the 
following pattern: a probable increase in the rate of patients 
with LADA2 compared with LADA1 by 13.3% (P <0.05). 
Changes in WC in women were similar: the largest value in 
people with LADA2 - a likely increase of 26.6% compared 
with the group LADA1 (P <0.001). SBP changes in patients 
with different types of LADA did not differ significantly 
between the LADA1 and LADA2 groups. The features of 
the DBP data were as follows: there was a probable increase 
of 7.94% compared with LADA1 (P <0.05).

No significant changes in fasting glucose and HbA1c 
in LADA compared to classic types of diabetes were found 
in contrast to the level of C-peptide which in patients with 
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LADA was 1.4 ng / ml and was probably lower by 62.7% 
compared with T2DM ( P <0.001) and significantly higher 
by 85% against those with T1DM (P <0.01). Insulin levels 
in patients with LADA were significantly lower (60.3%) 
compared with T2DM (P <0.001). The HOMA-IR index 
in LADA was significantly lower (56.8%) compared 
with T2DM (P <0.001). Analysis of the Caro-IR index 
showed higher values for T2DM (2.8 times) (P <0.05). 
In the analysis of changes in carbohydrate metabolism 
in patients with LADA depending on the phenotype, no 
probable changes were detected.

Changes in C-peptide level in patients with different 
phenotypes of LADA were as follows: a probable decrease 
in LADA1 levels by 51.9% relative to LADA2 (P <0.01). 
Insulin levels were 93.4% higher in patients with LADA2 
compared with LADA1 (P <0.01). The HOMA-IR index 
in LADA2 was the largest: there was a probable increase 
of 2 times compared to LADA1 (P <0.01) indicating a high 
degree of insulin resistance. At the same time, the analysis 
of the Caro-IR index did not show probable changes in the 
comparison of different LADA phenotypes.

Regarding changes in lipid metabolism in patients with 
LADA in comparison with classical forms of diabetes: 
LDL levels were significantly higher by 21.5% compared 
with T1DM (P <0.001) and significantly lower (by 21.7%) 
compared to persons with T2DM (P <0.001). There was a 
statistically significant decrease (by 15.8%) in the level of 
HDL in patients with LADA relative to the group of T2DM 
(P <0.01), while exceeding by 28.1% the corresponding 
indicator in the group of persons with T2DM (P <0.001). 
The content of LC in patients with LADA was significantly 
higher by 14.4% compared with T1DM (P <0.01) and did 
not differ significantly from the group of patients with 
T2DM. The level of TG in LADA was significantly lower 
by 33.7% compared to the group of T2DM (P <0.01) and 
practically did not change relative to persons with T1DM. 
Changes in integrated atherogenic index (AI) in patients 
with LADA were as follows: a probable increase of 62.1% 
relative to persons with T1DM (P <0.001) and a significant 
decrease of 24.0% against the same rate in T2DM (P <0.05).

Changes in similar indicators in different phenotypes 
of LADA were as follows: LDL levels were highest in 
LADA2: 68.6% relative to LADA1 (P <0.001); HDL did 
not significantly differ between different phenotypes. IA 
was the highest in LADA2: a significant increase of 51.8% 
compared with LADA1 (P <0.001).

In patients with LADA direct correlations were found 
between antiGAD titers and the HOMA-IR index (r = 0.392, 
p <0.05), HbA1c (r = 0.511, p <0.05), CA and OT (r = 

-0.326, p <0,05), IA and WC (r = -0,455, p <0,05), inverse - 
between antiGAD and BMI titers (r = -0,382, p <0,05) and 
WC (r = -0,423, p <0.05), antiGAD titers and C-peptide 
levels (r = -0.634, p <0.05), while no significant associations 
were found between antiGAD titers, fasting glycemia and 
Caro-IR index.

Thus, cardiometabolic complications are a common 
symptom complex in LADA and occur in every second 
patient and in the LADA2 phenotype their prevalence is 

close to that in T2DM. The components of the metabolic 
syndrome by the degree of manifestation of pathological 
changes occupy intermediate positions between classical 
T1DM and T2DM and are the most significant in the 
LADA2 phenotype depending on the titers of antiGAD 
and the degree of insulin resistance.

In view of this, despite the fact that LADA belongs 
to the current classification to T1DM, patients with 
LADA2 phenotype are at high cardiometabolic risk and 
need appropriate screening, treatment and prevention of 
cardiovascular disease as individuals with T2DM.

Conclusions
1. Risk factors for cardiometabolic complications are 

found in every second patient with latent autoimmune 
diabetes in adults.

2. The prevalence of metabolic syndrome as a complex 
of cardiometabolic risk factors depends on the phenotype 
of the disease and is the highest in the LADA2 phenotype 
(about 90%), which indicates that patients with this form 
belong to the group of high cardiovascular risk.

3. In order to assess the risk of cardiometabolic 
complications in patients with LADA it is recommended 
to establish its phenotype. The presence of the LADA2 
phenotype indicates a high risk of metabolic and 
cardiovascular disorders.

4. Components of the metabolic syndrome in latent 
autoimmune diabetes in adults by the degree of manifestation 
of pathological changes occupy intermediate positions 
between classical type 1 and type 2 diabetes mellitus, depend 
on the degree of autoimmunity and insulin resistance and 
are most significant in LADA2-phenotype. 
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