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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 I diabetes mellitus (TIDM), 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 TIDM (19%), but was lower compared with
T2DM (94%). The highest incidence of MS was found in patients with the LADA?2
phenotype (87%). Of particular note is the fact that this figure was close to that
in T2DM. At the same time in LADAI the incidence of MS was lower (36%),
but twice as high as in TIDM. 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.

IIOHIUPEHICTh YHHHHHUKIB PUBUKY KAPJIOMETABO/IIYHUX YCK/IA/[HEHb
IIPU JIATEHTHOMY ABTOIMYHHOMY JIABETI /[OPOC/INX

1.0. Hapuk, H.B. Ilawrkoscvka, O.1. Inauyx

BykoBUHCEKHIA Aep:kaBHUIN MeAWYHUN yHIBepcHUTeT, M. UepHiBIi, Ykpaina

Knrwouosi cnosa:
yyKkposuii diabem,
JIAMeHmHULL
asmoimMyHHull

diabem 0opociux,
Kapoiomemaoboniumi
VCKIAOHEHHS,
MemaboniyHuLl CUHOPOM,
Genomunu.

bykosuncwruti meduunui
sicnux. T.25, No 2 (98).
C. 123-127.

Mema pobomu - 3’acysamu NOWUPEHICIb YUHHUKIE PUSUKY KAPOIoMemaOoNiuHux
VCKIAOHEHb NpU JIAMEHMHOMY A8MOIMYHHOMY Olabemi 00poCaux NOPIBHAHO 3
IHWUMY munamu yyKpogozo 0iabemy 3aiexiCHO 8i0 heHOmuny 3ax60pHEAaHHS.
Mamepian i memoou. [Iposeoere komniekcre oocmedsicenns 106 nayienmie i3
yykposum diabemom: 45 (ocHoena epyna) 3 1ameHmHUM a8moimyHHum diade-
mom oopocaux (LADA), 26 — i3 yyxposum diabemom 1-20 muny (L[/[1), 35 - i3
yykposum diabemom 2-20 muny (L[/[2). Oyinrosanu cxapeu, 0aui anamuesy,
00 €EKMUBHO20 0OCMECEHHS, Pe3yIbmamu 3a2albHOKIHIYHUX, 1a00PAMOPHUX
00CNi0IHCEHb, NOKASHUKIG 8Y21e800H020 0OMIHY, MUmMpu aHmumiis 00 dexkap-
OOKCUnA3U 2IYMAMIHOB0T KUCIOMIUL.

Pezynomamu. Iowupenicmo MC npu LADA cmanoeuna 51% i snauno nepe-
suwyeana maxy npu L[/[1 (19%), ane 6yna menwioro nopisnano iz LI/[2 (94%).
Haubinewa vacmoma MC susasnena y nayicnmis i3 penomunom LADA2 (87%).
Ha ocobnusy ysaey 3acnyzoeye moil ¢hakm, wo yeii NOKA3HUK HAOTUHICABCS 00
maxoeo npu L{/] muny 2. Boonouac npu LADAI wacmoma MC 6yna menuioro
(36%), ane yoeiui nepesuwgysana 6ionogiony npu LI/{1. Oxpim zinepenixemii, npu
LADA wacmo peccmpysanucy aboominanvre oxcupinusa (v 62% nayicnmis),
apmepianvha einepmensis (v 78% oci6) ma oucninioemis (v 56% oci6).
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Bucnosku. [lowupenicmos memaboniynoeo cuHOpomy, SIK KOMIAEKCY (pakmopis
Kapoiomemaboniunozo puzuxy npu LADA, 8i0pizHaembcs 6i0 makoeo npu Kid-
cuunux munax L[/[, wo nompebye oughepenyitinozo nioxody 00 ix meHeoNCMeHmy.

PACIHIPOCTPAHEHHOCTb @WAKTOPOB PUCKA KAPTUOMETABO/IHYECKHX
OCJIOJKHEHHH ITPH JIATEHTHOM AYTOHUMMYHHOM JJHABETE B3POCJIBIX

HU.A. Ilapuk, H.B. Ilawkoeckasa, O.U. Hnauyk

Knroueewie cnoesa:
caxapuulil ouabem,
JAMEeHMHbILL
aymouMMyHHbIU
ouabem 83pOCIbIX,
Kapouomemaboauieckue
OCIOJCHEHUS],
MmemabonuyecKuil
CUHOpOM, heromunol.

bykosunckuii meouyun-
ckuti eecmuux. T.25, No 2
(98). C.123-127.

Leny pabomur — Buisicuums pacnpocmpaneHHocmy Gakmopos pucka Kapouo-
MemadonU4ecKux OCI0ACHEHUL NPU AAMEHMHOM AYMOUMMYHHOM Ouabeme
83POCTBIX NO CPAGHEHUIO ¢ OPY2UMU MUNAMYU CaxapHo2o ouabema 6 3a6Ucumo-
cmu om penomuna 3a601€6aHUA.

Mamepuan u memoowt. Ilpogedenro komniekcroe oocredosanue 106 nayuenmos
¢ caxapnvim ouabemom: 45 (ocHoeHas 2pynna) ¢ 1amMeHmHbIM AYMOUMMYHHBIM
ouabemom g3pocnvix (LADA), 26 - ¢ caxapuvim ouabemom 1-eo muna (CH1),
35 - ¢ caxapuvim ouabemom 2-e0 muna (C/[2). Oyenusanu sxcanobdwl, OaHHble
anammuesd, 06beKMmueHo2o 00C1e008anUsl, pe3Vilbmamsl 00U eKIUHUYECKUX,
1aO0pamopHbIX UCCIe008aHUL, NOKA3ameinell Y21e800H020 0OMeHd, MUumpbl
anmumen K 0ekapooKcunaze 21ymamuHo8oU KUCI0Mbl.

Pesynomamut. Pacnpocmpanennocmo MC npu LADA cocmaénsna 51% u
sHauumenvno npesviwana maxogyro npu CUI1 (19%), no dvina menvuie no
cpasnenuio ¢ CH2 (94%). Haubonvwas yacmoma MC bvina obuapysicena y
nayuenmog ¢ penomunov LADA2 (87%,). Ocoboco enumanus 3acuysicusaem
mom ¢axm, ymo smom nokazamenv npudaudicaics k maxomy npu C/[2. B mo
arce pemst npu LADA 1 wacmoma MC Ovina menvute (36%), Ho 606oe npegviuiana
coomeemcmeyiowgyio npu C/[1. Kpome eunepenuxemuu, npu LADA yacmo peeu-
CMpUPOBANUCH AOOOMUHANLHOE Odicuperue (y 62% nayuenmos), apmepuanvHas
eunepmensus (v 78% auy) u oucnunudemus (v 56% uenosex).

Buieoowv. Pacnpocmpanennocms Memadonuyeckozo cCuHOpoma, Kak KOMHIeKca
Gaxmopos kapouomemabonuueckoeo pucka npu LADA, omauyaemca om ma-
Ko8o2o npu knaccuueckux munax C/{, mpebyem oughghepenyuanvroco nooxooa
K UX MEHeOIHCMEeHmY.

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 TIDM and T2DM,
which determines the significant variability of the degree of
[-cell destruction, insulin resistance, autoimmunity and other
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pathogenetic links [3]. At the same time, less activity of the
autoimmune process determines a more gradual lymphoid
infiltration with progressive B-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 TIDM 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 TIDM 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 TIDM with high titers (>180 U / ml) to
antiGAD and LADA?2 (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
LADAZ2 phenotype (87%). Of particular note is the fact
that this figure was close to that in T2DM. At the same
time, in LADAL the incidence of MS was lower (36%) but
twice as high as in TIDM. 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 TIDM (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 TIDM (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 TIDM and 136.5 mm Hg in T2DM.
Features of the data of diastolic blood pressure (DBP) were
similar: LADA - 83.1 mm Hg, TIDM - 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 LADAT by 13.3% (P <0.05).
Changes in WC in women were similar: the largest value in
people with LADA?2 - a likely increase of 26.6% compared
with the group LADAT1 (P <0.001). SBP changes in patients
with different types of LADA did not differ significantly
between the LADA1 and LADA?2 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 HbAlc
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 TIDM (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 LADALI 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 LADAI (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 TIDM (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 TIDM (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 TIDM.
Changes in integrated atherogenic index (Al) in patients
with LADA were as follows: a probable increase of 62.1%
relative to persons with TIDM (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
LADAZ2: 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 LADAT1 (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), HbAlc (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
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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
LADAZ2 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
LADAZ2 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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