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Purpose: Although there is ample data about the prevalence of diabetes in the Middle East,
little is known about the prevalence and features of autoimmune diabetes in this region. The
aim of this study was to investigate the prevalence and metabolic characteristics of latent
autoimmune diabetes in adults (LADA) amongst Yemeni Type 2 DM patients.

Patients and Methods: In this cross-section study, 270 Type 2 DM patients aged 30-70
years were recruited from the National Diabetes Center, Al-Thowra Hospital, Sana’a city,
during the period November 2015 to August 2016. All Type 2 DM patients were diagnosed
within 5 years and who did not require insulin for a minimum of 6 months following
diagnosis. Levels of glutamic acid decarboxylase autoantibodies (GADA) were measured
in all patients, and LADA was diagnosed in patients testing positive for anti-GAD antibodies.
Further, biochemical analysis was carried out including fasting blood glucose (FBG),
glycated haemoglobin (HbAlc), insulin, and lipid profile. Insulin resistance (HOMA-IR)
and B-cell function (HOMA-fB) were calculated.

Results: The prevalence of LADA, as defined by GADA-positive, amongst patient with
Type 2 DM was 4.4%; with no significant difference in the prevalence between male (5.8%)
and female (3.4%). LADA patients were younger than GADA-negative Type 2 DM. Body
mass index, waist circumference, insulin and HOMA-f were significantly lower in LADA
patients, whereas triglyceride, cholesterol, HDL-c and HOMA-IR were non-significantly
lower with respect to Type 2 DM. In contrast, FBG and HbAlc were significantly higher
in LADA patients. Moreover, the prevalence of metabolic syndrome was significantly lower
in LADA as compared with Type 2 DM. Only 2 out of the 12 GADA-positive (16.7%) were
on insulin treatment at the time of the study.

Conclusion: The prevalence of LADA in Yemeni Type 2 DM is lower than many of those
reported in the literature, with no gender preference. Metabolic syndrome was significantly
lower in LADA patients. Patients with LADA share insulin resistance with Type 2 DM but
display a more severe defect in B-cell function, thus highlighting the importance of an early
diagnosis of LADA, to correctly treat LADA patients, allowing safe and effective therapies.
Keywords: latent autoimmune diabetes in adults, Type 2 DM, metabolic syndrome, insulin

resistance, glutamic acid decarboxylase antibody

Introduction

Latent autoimmune diabetes in adults (LADA) is a hybrid form of diabetes' that
describes a subgroup of patients similar to Type 1 DM with markers of islet
autoimmunity and shares features of Type 2 DM, including adult onset and insulin
resistance.” > It is probably the most prevalent form of autoimmune diabetes in
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general,® and is characterized by genetic, phenotypic, and
humoral heterogeneity, including different degrees of insu-
lin resistance, high variability of the B-cell dysfunction and
autoimmunity.>’~® However, the major characteristics of
LADA are mainly focused on 3 points: presence of islet
autoantibodies, age at diagnosis of at least 30 years, and
insulin independence for at least 6 months after
diagnosis.'®!"" Epidemiological studies show that LADA
may account for 2—12% of all cases of diabetes in adult
population, which differs significantly in different ethnic
groups.'>”'® Moreover, 4-14% of patients diagnosed with
Type 2 DM are positive for Type 1 DM associated auto-
antibodies which are diagnostic for LADA.*>!#!%

Patients with LADA are at high risk of progression to
insulin dependency.'® A proportion of subjects with adult-
onset autoimmune diabetes does not require insulin-
therapy at the time of diagnosis and are clinically similar
to patients with Type 2 DM. Although LADA appears
similar to Type 2 DM, the typical presence of islet auto-
antibodies, such as GADA and tyrosine phosphatase anti-
body (IA-2A), indicate an autoimmune basis of LADA
with a delayed progression compared with classic Type 1
DM.*° The titre of antibody positivity especially GADA as
well as the recognition of different patterns of autoanti-
body positivity can influence the clinical features of
LADA and may be useful for diabetes classification and
prediction of risk for insulin therapy.'*'*'®*! Overall,
LADA patients with high GADA titer resemble Type 1
DM more closely, and those with low GADA titer resem-
bles Type 2 DM patients in their metabolic characteristics
and B-cell function during follow-up.?

The association of LADA with Type 1 DM and Type 2
DM still remains unclear and the precise definition of
LADA has always been controversial.*** Striking hetero-
geneity has been recently highlighted as a relevant char-
acteristic of LADA.® Patients with LADA shares clinical
and metabolic features with Type 1 and Type 2 DM as part
of a range of variable severity of immune and metabolic
dysfunction,” described as “end of the rainbow”.” Latent
autoimmune diabetes in adults has Type 1 DM-like auto-
immune genetic components and Type 2 DM-like meta-
bolic genetic components. When compared with classical
Type 1 DM, LADA appears like the other extreme of the
autoimmune diabetes spectrum, whereby genetic suscept-
ibility, autoimmune response and non-insulin-necessity
presentation constitute a mild form of autoimmune dia-
betes with pathological features closer to those of Type 2
DM than to those of Type 1 DM.®> The lack of optimal

treatment can result in deterioration of the autoimmune
process, acceleration of B-cell loss, faster progression to
and an increased risk of

insulin  dependence,

complications.'” However, a personalized medicine
approach is needed to achieve optimal metabolic control
and preserve P-cell function, which is associated with
a lower risk of occurrence of long-term diabetes
complications.

In view of the fact that LADA represents an important
clinical issue that needs to be addressed in order to facil-
itate improved glycemic control as well as the preservation
of residual B-cell function together with its limited data on
the prevalence and metabolic features in the Middle East
region; the aim of this study was therefore to examine the
prevalence and the metabolic characteristics of LADA in

Yemeni Type 2 DM patients.

Patients and Methods
Study Design, Subjects and Data

Collection

In this cross-section study, 270 Type 2 DM patients aged
30-70 years were enrolled from the National Diabetes
Center, Al-Thowra Hospital, Sana’a city, from
November 2015 to August 2016. All the Type 2 DM
patients were diagnosed more than 2 months and less
than 5 years, and who did not require insulin for
a minimum of 6 months following diagnosis. Patients
with secondary diabetes mellitus due to other conditions
or under immunosuppression, pregnant women, heavy
ketonuria (++) on urine test sticks, renal disease, or acute
illness at the time of testing were excluded from this study.
The study protocol was approved by the Institutional
Review Board (IRB) of the Faculty of Medicine and
Health Sciences, Sana’a University. Informed consent
form was obtained from all individuals after explaining
the purpose and nature of the study.

The patients’ height and weight were measured and
body mass index (BMI), defined as weight (kg)/ height
squared (m?), was calculated. Waist circumference (WC)
was measured halfway between the lower rib margin and
the anterior superior iliac spine. Blood pressure (BP) was
measured in the seated position using an Omron
IntelliSense Automatic Blood Pressure Monitor with at
least a 10 min rest before period before the measurement.
Two to three successive BP readings were obtained at 5
min intervals and averaged. Standardized questionnaire(s)
was administered to collect patients’ demographic and
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clinical data including: age; age at onset of diabetes;
duration of diabetes; family history of diabetes, the current
treatment regimen that the patient is following; whether on
insulin for glycaemic control; history of hypertension and
dyslipidaemia.

Cases of LADA were defined as Type 2 diabetic sub-
jects with diabetes-associated autoantibodies who did not
develop ketoacidosis or did not require insulin for at least
6 months after diagnosis.'' Metabolic syndrome (MetS)
was classified according to the harmonized metabolic syn-
drome criteria,”* whereby any 2 of the 4 following factors
were required for the diagnosis of MetS among Type 2
DM patients: WC in man > 94 cm and women > 80 cm;
triglyceride (TG) > 150 mg/dl; HDL-cholesterol (HDL-c)
in man < 40 mg/dl and women < 50 mg/dl; systolic blood
pressure (SBP) > 130 mmHg, and diastolic blood pressure
(DBP) > 85 mmHg).

Blood Collection and Biochemical
Analysis

A fasting venous blood (5 mL) was collected from each
patient after an overnight fast of more than 10 hours and
divided into two vacuumed tubes; 4 mL into plain tubes
for biochemical assay and 1 mL into a K,EDTA tube for
glycated haemoglobin (HbAlc). The serum from each
sample was separated within 30 minutes and stored at —
20°C for biochemical analysis. Haemolysate was prepared
immediately for HbAlc determination within 2 hours of
blood collection. Fasting blood glucose (FBG), TG, total
cholesterol, and HDL-c were measured on an automated
analyzer, the Cobas c501 (Roche Diagnostic, Germany),
using their respective kits (Roche Diagnostic, Germany).
Glycated haemoglobin (HbAlc) was measured on the
Cobas ¢501
Germany) using a turbidimetric inhibition immunoassay.

automated analyzer (Roche Diagnostic,

Insulin was measured by an electrochemiluminescence
immunoassay (ECL) on an Elecsys autoanalyzer (Roche
Diagnostic, Germany). Insulin resistance (HOMA-IR) and
B-cell function (HOMA-B) were calculated using the
Homeostasis Model Assessment (HOMA2) Calculator
v2.2 which is available from the Oxford Centre for
Diabetes, Endocrinology, and Metabolism. Glutamic acid
decarboxylase antibody (GADA) was measured using
enzyme linked immunosorbent assays (Euroimmun AG,
Luebeck, Germany), with the optimal cut-off value of
positivity set at 10U/mL. The assay demonstrated good
performance when tested in the 2015 Islet Autoantibody

Standardization Program (IASP) Workshops, with

a sensitivity of 82% and specificity of 99%.

Statistical Analysis

The statistical analyses were performed on Social Package
of Social Sciences (SPSS) version 11.5 (SPSS Inc, Chicago,
IL, USA). The diabetic and metabolic syndrome parameters
were skewed and therefore normalized by logarithmic trans-
formation. Means were subsequently back transformed for
presentation as geometric means and 95% confidence inter-
val. Independent #-test was used to compare the diabetic and
metabolic syndrome parameters between LADA and Type 2
DM. The treatment and pattern of metabolic syndrome fac-
tors among Type 2 DM and LADA were evaluated by Chi-
square test. The significant differences were indicated if
p-value was <0.05.

Results
Based on the detection of positive glutamic acid decarbox-
ylase autoantibodies (GADA) >10 IU/mL, the prevalence of
LADA among the 270 Type 2 DM recruited in this study
was 4.4% (12 patients). Comparison of the demographic and
biochemical parameters between GADA-negative Type 2
DM and LADA patients is depicted in Table 1. Of the 12
diagnosed LADA patients, seven (58.3%) were male and
five (41.7%) were female; with no significant difference
between them. Both age and age of onset were significantly
(p=1x107 p=8x 107) lower in LADA by 23% and
22% as compared with Type 2 DM. Moreover, BMI and WC
were also significantly (p=1 x 107>, p =9 x 10"°) lower in
the LADA group by 17.9% and 9.9%, respectively.
However, SBP and TG were non-significantly lower in the
LADA group with respect to Type 2 DM by 3.4% and
19.3%; with no difference in DBP, cholesterol and HDL-c.

Fasting blood glucose and HbA 1¢ were significantly (p =1
x 10~*) higher in LADA group by 56.5% and 34% as com-
pared with Type 2 DM. On the other hand, insulin and
HOMA-p were significantly (p = 1 x 10~%) lower in LADA
group by 53% and 74.5%, respectively; whereas HOMA-IR
was non-significantly lower by 16.7%. The use of oral hypo-
glycemia, hypertension, or hyperlipidemia drugs was non-
significantly different between the two groups (Table 1),
with only 2 LADA patients being on insulin treatment.
Moreover, diabetic family history was also non-significantly
different between LADA and Type 2 DM.

Table 2 shows metabolic syndrome to be significantly
(p = 0.041) lower in LADA patients (41.7%) with respect
to Type 2 DM (70.5%). Similarly, increased WC was
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Table | Demographic and Clinical Characteristics of Both Type 2 DM (GADA-Negative) and LADA (GADA-Positive)

Type 2 DM (n = 258) LADA (n = 12) P value
Gender

Male 114 (44.2%) 7 (58.3%)

Female 144 (55.8%) 5 (41.7%) 0.252
Age (years) 48 (47-49) 37 (33-42) 1x107°
Age at Onset (years) 45 (44-47) 35 (32-38) 8x10°
BMI (kg/m?) 28 (27-29) 23 (20-26) 1x1073
Waist circumference (cm) 91 (89-92) 82 (75-88) 9x107°
SBP (mmHg) 118 (117-120) 114 (106-122) 0.263
DBP (mmHg) 81 (80-83) 81 (75-87) 0.86
Triglyceride (mg/dl) 166 (156—176) 134 (101-176) 0.132
Cholesterol (mg/dl) 178 (172-185) 170 (146-200) 0.591
HDL-c (mg/dl) 54 (52-57) 52 (43-64) 0.729
FBS (mg/dl) 168 (160-176) 263 (211-327) 1x10*
HbAIlc (%) 8.5 (8.2-8.7) 11.4 (9.8-13) 1x10*
Insulin (pmol/l) 116 (107-126) 54 (37-79) 1x10*
HOMA-IR 2.4 (2-3) 2 (1-3) 0416
HOMA-B (%) 47 (43-52) 12 (8-19) 1x10*
Oral hypoglycemia drug 231 (89.5%) 10 (83.3%) 0.376
Hypertension drug 63 (24.4%) 2 (16.7%) 0416
Hyperlipidemia drug 45 (17.4%) 2 (16.7%) 0.652
Diabetic family history 156 (60.5%) 7 (58.3%) 0.553

Notes: Data presented as geometric mean (95% Confidence interval). Mean significant difference p < 0.05 bolded.

Table 2 Pattern of Metabolic Syndrome Factors Among Type 2 DM and LADA

Type 2 DM (n = 258) LADA (n = 12) P value

Metabolic syndrome 182 (70.5%) 5 (41.7%) 0.040
Increased waist circumference 167 (64.7%) 4 (33.3%) 0.031
High blood pressure 117 (45.4%) 4 (33.3%) 0.203
High triglyceride 159 (61.6%) 5 (41.7%) 0.14
Decreased HDL-c 103 (39.9%) 5 (41.7%) 0.498

Notes: Data presented as numbers (%). Significant difference p < 0.05 bolded.

significantly (p = 0.031) lower in LADA (33.3%) as com-
pared with Type 2 DM (64.7%). However, increased BP
and TG were non-significantly lower in LADA than Type
2 DM; with decreased HDL-c being non-significantly dif-
ferent between the two groups.

Discussion

The results presented in this study show the prevalence of
LADA as defined by GADA positive amongst patient with
Type 2 DM was 4.4%, which is similar to those reported in
a Korean population study (4.4%)” and in a study from North
America and Europe on drug-naive Type 2 DM patients
(4.2%).%° However, the prevalence in our study was higher
than the study conducted in South Africa (2.5%),>” United

Arab Emirates (2.6%),'? Malaysia (2.9%);*® and lower than
those reported in Sardinia (5.1%),%’ Tanzania (5.3%),* Sri
Lanka (5.4%),”" China (5.9%)'* and the Cuttack region of
Eastern India (7%).>> Higher prevalence was reported in stu-
dies done in Nigeria (11.9-14%)**>* and Ghana (13.5%).%
The UK Prospective Diabetes Study (UKPDS), which is one
of the largest studies done in patients with Type 2 DM,
reported a LADA prevalence of 11.2%.*® Moreover, several
European studies done in various groups of patients with
clinically diagnosed as Type 2 DM in Finland, Australia,
United Kingdom, and Sweden have found the frequency of
GADA-positivity to range between 2 and 21%.>~’

The differences in prevalence from the various studies
may be attributed to ethnic variation, differences in sample
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selection techniques, the use of different assay techniques
for detection of GADA and varying diagnostic criteria or
cut-off points. Moreover, differences in dietary habits,
environmental factors, and phenotypic characteristics
between European and Asian populations are reported to
be responsible for the heterogeneity in the prevalence and
characteristics of LADA in these 2 populations.'® In addi-
tion, population-based studies have reported lower preva-
lence of islet autoantibodies (including GADA) when
compared with hospital-based studies.*®** Currently,
GADA is considered to be the most sensitive and specific
biomarker in the diagnosis of LADA.>***' Moreover,
GADA was also demonstrated to be the most frequent
islet autoantibody in both elderly and young LADA
patients** and was proposed that detection of GADA auto-
antibody alone is adequate when screening for LADA
patients. On the other hand, a previous study reported
that since GADA disappear after prolonged disease
duration,*! it is likely that some LADA patients therefore
appeared GADA-negative and classified as having Type
2 DM.

Moreover, our results showed no significant difference
in the prevalence between male (5.8%) and female (3.4%)
suggesting that there is no gender preference for LADA
which is supported by earlier reports.'®** However, other
studies reported higher proportion of GADA-positive
males than females amongst Type 2 DM patients.****
Our study also showed that LADA patients are younger
than GADA-negative Type 2 DM which is in agreement
with an earlier study;**® but differ from another study
reporting no change in age.”® One explanation could be
that B-cell function declines rapidly in very young patients
but slows in adolescence and adults.*> Alternatively,
genetic influences were reported to be determinants of
age at presentation in LADA specifically the DRBI/
DOBI genotype which is demonstrated in younger
LADA patients.*® Moreover, the susceptibility of the
elderly LADA (=60 years) was suggested to be is asso-
ciated with a single HLA-DQ haplotype while that of the
young LADA (<60 years) is associated with multiple
HLA-DQ haplotypes.*? Other studies recognized that the
common variants in TCFL72 gene may differentiate in
young but not middle-aged GADA-positive and GADA-
negative diabetic patients.*’ In addition, the higher preva-
lence of multiple autoantibodies in younger patients may
be a possible cause for disease onset earlier in life.*®
A recent study, however, showed no differences in age at

diagnosis, duration of diabetes, or ethnic distribution was
observed between GADA-negative and positive patients.*

Both BMI and WC of our LADA patients were signifi-
cantly lower than Type 2 DM, which is in agreement with
those reported for European and Asian populations.'-*-*30-52
In addition, several studies have reported significantly lower
BMI in GADA-positive patients, irrespective of the ethnicity,
age or gender distribution of the population studied.*®****
Along the same line, another study showed BMI and WC,
though not significant, to be lower in LADA™ and further
suggested that there was a trend toward low values in
GADA-positive individuals with Type 2 DM compared
with the GADA-negative ones. A previous study reported
that 76% of their LADA patients displayed BMI values
corresponding to healthy individuals suggesting that the gra-
dual B-cell destruction in LADA is insufficient to cause
significant weight loss.”® An earlier study observed that
LADA patients with lower BMI show a more aggressive
disease, which can lead to earlier p-cell exhaustion.>* In
accordance with this study, elderly LADA patients with
lower BMI displayed a lower fasting and 2-hour postprandial
C-peptide levels,*” indicating that elderly LADA patients
with leaner body have poorer residual B-cell function than
those who are obese. On the other hand, data from two large
population-based studies showed that overweight and obesity
are associated with an increased risk of LADA and that the
risk is highest in individuals with a combination of over-
weight and family history of diabetes.>* The authors further
suggested that the association with obesity appeared stron-
gest in LADA with low GADA, and that LADA in 31-56%
of individuals could be attributed to overweight/obesity,
compared with 70-82% of all those with Type 2 DM.>?

The observed weight loss with high blood glucose
levels might mean a patient is not getting the right amount
of insulin or that the loss of glucose through the urine
leads to losing calories as well as dehydration, thus leading
to rapid weight loss. Moreover, poorly controlled diabetes
can cause weight loss through muscle wasting, whereby
insulin deficiency found in Type 2 DM both decreases
muscle synthesis and increases its breakdown.’
Alternatively, patients with LADA were reported to
express higher dipeptidyl peptidase 4 (DPP 4) activity
than those with Type 1 and Type 2 DM;® whereby its
direct addition to skeletal muscle cells has been shown to
7 suggesting that high DPP 4
activity can suppress protein synthesis in skeletal muscle.

inhibit insulin signaling,’

Moreover, LADA patients were reported to be at high risk
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for the progressive loss of muscle mass and function
compared to Type 2 DM.%®

In our study, TG, cholesterol and HDL-c were non-
significantly lower in LADA with respect to Type 2 DM,

28,35,51,59 and 11’1

which is in agreement with several studies,
line with other studies reporting significant decrease in TG
and cholesterol in LADA.>® The slight decrease in TG
might be attributed to the observed associated decrease in
insulin resistance (HOMA-IR). Moreover, HDL-c was
reported to decrease with age in LADA patient indicating
that LADA are at a higher risk of developing cardiovas-
cular complications than Type 2 DM.®' Although much
evidence has shown LADA patients to have lower BMI,
waist-hip ratio, total cholesterol, and TG levels than those
with Type 2 DM, some researchers have found that LADA
and Type 2 DM were not distinct disease entities beyond
the differences explained by BMIL.®

Overall, our study showed MetS to be significantly
lower in LADA with respect to Type 2 DM, which is in
agreement with previous studies.'”'°*%> The lower MetS
in our LADA patients is in concordance with the observed
lower risk factors (BMI, TG and BP), and may be attributed
to the lower HOMA-IR. A recent study suggested that
insulin resistance may account for the residual MetS risk
in LADA patients and support the use of insulin sensitizers
in LADA.® Metabolic syndrome was also reported not to
be a characteristic of autoimmune diabetes and be less
prevalent in patients with autoimmune diabetes than in
control subjects when glucose was excluded as a variable.®'
However, another study reported that elderly LADA
patients had significantly more components of MetS than
those with young LADA,** and have similar MetS preva-
lence as compared with Type 2 DM patients. Consistent
with this, up to 59.2% of elderly LADA patients have
MetS,** which was higher than the 41.9% reported in
European LADA patients®' and the 31% reported in
a Chinese study.® Analysis of the data stratified by
GADA titre showed that more components of MetS were
evident in elderly LADA patients with low titre of
GADA.* Therefore, the clinical phenotype of LADA
patients varies considerably with GADA titre, whereby
low-titre GADA patients are phenotypically more similar
to those with Type 2 DM.*!°

Fasting blood glucose and HbAlc in our LADA
patients were significantly higher, which is in agreement

36,50,59.67 and in line with other studies

with earlier studies,
reporting higher FBG and HbAlc levels, though non-

significant, in LADA compared to Type 2 DM.*!

Individuals with GADA-positive were also reported to
have a tendency towards a higher proportion of individuals
with HbAlc above the optimal target range when com-
pared with GADA-negative subjects.>® A recent study
suggested that the higher 9-year mean HbAlc levels in
LADA patients’ entirely explains the higher risk of micro-
vascular complications in LADA patients.®® The authors
further suggested that HbAlc should be considered as
a therapeutic target to prevent microvascular disease in
LADA patients and that immediate and sustained imple-
mentation of strict glycemic control is essential for LADA
patients to reduce their risk of microvascular complica-
tions. Previous UKPDS results showed that 1% reduction
in HbAlc is associated with a 37% reduced risk of micro-
vascular disease.”” In addition, LADA patients were
reported to have worse glycemic regulation than Type 2
DM patients, possibly due to the limited production of
endogenous insulin."'***7% This may be attributed to the
autoimmune destruction of the B-cells which has been
reported to be present at the diagnosis of LADA.”!

In our study, both insulin and HOMA-$ were signifi-
cantly lower in LADA, which is in agreement with earlier
studies.'”?!*3°1-32 These findings indicated that residual
B-cell function in LADA patients was worse than in Type
2 DM patients and that the B-cell secretory function in
LADA deteriorate over time at a 3-fold higher rate than in
Type 2 DM.”* A recent study showed that about a quarter
of LADA developed B-cell dysfunction in the first 8 years’
duration, and that GADA titer was the most important
discriminatory factor related to higher risk of development
of B-cell dysfunction.”” However, another recent study
suggested that individuals with low levels of GADA and
absence of other antibodies do not experience progressive
deterioration of f-cell function over a 21-month
timeframe.”* The impaired p-cell function may be attrib-
uted to an autoimmune-mediated B-cell dysfunction with
a loss of B-cell mass,””> which is considered as the main
pathogenesis of LADA.'" Other contributing factors
include the persistent and significant hyperglycaemia in
LADA patients which increases production of reactive
oxygen species that is considered to mediate glucose toxi-
city of B-cell and induce B-cell apoptosis.”® This abnormal
and irreversible pancreatic B-cell damage caused by pro-
longed exposure to supraphysiological glucose results in
decreased insulin gene expression and decreased insulin
synthesis and secretion.”® Moreover, a number of studies
have shown that LADA patients tend to have a more
pronounced loss of C-peptide and an increased likelihood
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of insulin treatment compared with Type 2 DM

patients 5,14,17,59,77

Recently, the decline pattern of
C-peptide in LADA patients was demonstrated to be
biphasic with an initial rapid linear progression followed
by a stable mode.”

The lower HOMA-B in our LADA patients with
respect to previous studies conducted in other LADA

populations®®®®

might be explained in view of the fact
that our Type 2 DM patients were diagnosed more than 2
months and less than 5 years and therefore their B-cell
mass is much affected (12%); whereas those of other
populations the participants were newly diagnosed Type
2 DM in which their B-cell mass was still preserved and
not much affected (=40%). In addition, almost all our
LADA patients were not on insulin treatment. Consistent
data from randomized clinical trials showed the impor-
tance of an early initiation of insulin therapy in LADA
avoiding the use of secretagogues like sulphonylureas.”®
Generally, a higher proportion of GADA-positive patients
were receiving insulin therapy when compared with those
who were GADA-negative.”> However, in our study only
two out of the twelve GAD-positive (16.7%) were on
insulin treatment, which is in line with several studies
reporting 15%, 18% and 37% of their LADA patients
were on insulin at the time of the study.**’”"®

Insulin resistant (HOMA-IR) was non-significant lower
in our LADA patients by 16.7%, which is in agreement
with various studies from Asia and Western countries
reporting that LADA is being characterized by insulin

resistance, but
DM *51,52:62.8081

to a lesser extent than Type 2
which has been attributed to differences
in BML>* The non-significant decrease observed in our
LADA patients is likely to be attributed to the lower power
(only 12 LADA) and not because of the absence of differ-
ence between the two studied groups. Thus, confirming
that LADA patients still share insulin resistance with Type
2 DM but display a more severe defect in p-cell function.®
In contrast, a previous study showed insulin resistance to
be significant higher in LADA patients.?® This discrepancy
with our results might be due to differences in treatment
profile of subjects whereby their patients were already on
insulin therapy whereas our patients were mostly on oral
hypoglycaemic agents. Recently, elderly LADA patients
were reported to display higher insulin resistance than
those with young LADA patients but were not significant
different from that in Type 2 DM patients.** Moreover, the
contribution of insulin resistance to the development of
LADA was

shown to depend on the degree of

autoimmunity, whereby LADA patients with less autoim-
mune activity as indicated by low GADA levels tend to be
more insulin resistant than those with high GADA
levels.”

To the best of our knowledge, this is the first study to
evaluate patients with LADA in Yemen. However, our
study has some limitations. First, this was a hospital-
based study, and selection of the study population may
have had some bias. Second, the median disease duration
was 0.9 year in GADA-positive (LADA) patients, while it
was longer (2 years) in GADA-negative (Type 2 DM)
patients. Third, since only GADA-positivity was consid-
ered for the diagnosis of LADA we cannot exclude the
possibility that analysis of other antibodies (eg, islet anti-
gen-2 antibody, insulin autoantibody, and zinc transpor-
ter 8) could contribute to the overall prevalence,
particularly among those with GADA-negative. Fourth,
the incidence and clinical features of autoimmune diabetes
may vary between regions and ethnicities. Fifth, due to the
small sample size of the LADA group, the results of the
current study cannot be generalized and because of this
lower power the absence of significant differences in some
variables (eg, HOMA-IR) between LADA and Type 2 DM
may not be because of the absence of differences between
the two groups.

Conclusion

The results showed the prevalence of LADA based on the
positivity of glutamic acid decarboxylase autoantibodies in
Yemeni Type 2 DM is lower than many of those reported in
the literature with no gender preference. Compared with
GADA-negative Type 2 DM, LADA patients had earlier
onset of diabetes and lower prevalence of metabolic syn-
drome. LADA patients share insulin resistance with Type 2
DM but display a severe defect in B-cell function. The
results highlight the importance of an early diagnosis of
LADA, which would avoid patients receiving unnecessary
oral medication, allowing safe and effective insulin therapies
as well as helping to predict the disease course and reducing
long-term diabetes complications. Further epidemiological
and clinical studies with larger sample sizes will demon-
strate the prevalence and increase awareness of LADA.
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