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Abstract

Objective: To compare and to evaluate the measurements of maternal serum adiponectin and leptin levels in screening and diag-

nosis of gestational diabetes mellitus (GDM).

Methods: Two hundred and twelve pregnant women who were between 24-28 gestational weeks followed in our clinic and inves-

tigated concomitantly in two different studies (“Role of Serum Leptin Levels and Oxidative Stress Test in Screening and Diagnosis of

Gestational Diabetes Mellitus” and “Role of Serum Adiponectin Levels in Screening and Diagnosis of Gestational Diabetes Mellitus”)

were included in our study. Single step 75 g oral glucose tolerance test (OGTT) was performed in 96 cases whereas two steps 50/100

g OGTT was performed in 116 cases and leptin and adiponectin levels have been measured in all women. The cut-off value has been

accepted as 10.3 μg/ml for adiponectin and 43 ng/ml for leptin. Sensitivity and specificity of leptin and adiponectin are compared

statistically. 

Results: GDM has been diagnosed in 31 (26.7%) of 116 cases who underwent two steps OGTT and 23 (24.0%) of 96 cases who

underwent single step OGTT. GDM was detected in 54 (25.5%) in total. Adiponectin levels were significantly low in patients with

GDM compared to women without GDM in both 75 g and 50/100 g OGTT groups (p:0.001 and p: 0.007 respectively). Leptin levels

were significantly high in patients with GDM compared to women without GDM in 75 g OGTT group (p: 0.021), but there was no

significant difference in cases and controls in 50/100 g OGTT group. (p: 0.08) In 75 g OGTT group sensitivity, specificity and positive

predictive value (PPV) of adiponectin is 85%, 53% and 65.3% respectively whereas in 50/100 g OGTT group sensitivity, specificity

and PPV of adiponectin was 82%, 40% and 57.7% respectively. In 75 g OGTT group sensitivity, specificity and PPV of leptin was

70%, 55% and 60.8% respectively.

Conclusion: If these cut-off values are taken, in 75 g OGTT group adiponectin is more sensitive than leptin, and adiponectin is as

equally specific as leptin. In 50/100 g OGTT group adiponectin is significantly lower in patients with GDM compared to women with-

out GDM and leptin levels are not significantly different in two subgroups.

Keywords: Gestational diabetes mellitus, adiponectin, leptin, oral glucose tolerance test.

Gestasyonel diabetes mellitus tan› ve taramas›nda maternal serum adiponektin ile leptin

ölçümlerinin karfl›laflt›r›lmas› 

Amaç: Gestasyonel diabetes mellitus (GDM) tan› ve taramas›nda maternal serum adiponektin ve leptin ölçümlerinin karfl›laflt›rmal› ola-

rak irdelenmesi. 
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Introduction 

Adiponectin is secreted from the adipose

tissue and is the most abundant adipokine in

circulation and it plays a key role in metabolic

syndrome.1 The plasma level is 2-30 μg/ml.

Adiponectin has anti-inflammatory, anti-athero-

sclerotic and anti-diabetogenic effects. The

most well-known effect of adiponectin is regu-

lation of insulin sensitivity. Leptin is a hormone

which is coded on the ob/ob gene, in the long

arm of the 7th chromosome (7q31) mainly

secreted from adipose tissue. It’s first detected

as a mutagenic gene product in ob/ob mutant

rats.2,3 In addition to adipose tissue, it’s also

shown to be secreted from placenta, gastric

epithelium, skeletal muscle, pituitary gland and

mammary glands.4 Various methods have been

suggested to be performed in screening and

diagnosis of gestational diabetes mellitus

(GDM). In some countries 75 g oral glucose tol-

erance test (OGTT) is used whereas in some

others 100 g following 50 g OGTT are used.

The populations screened for GDM are also

different in different regions of the world, in

some countries routine screening in all preg-

nant women is performed and in some coun-

tries only high risk women are screened.

Leptin levels are shown to decrease and

adiponectin levels are shown to increase sig-

nificantly in GDM. According to the aim of the

test, the cut-off values can be changed and the

sensitivity and specificity may be adjusted. Our

objective is to discuss if adiponectin and leptin

can replace OGTT in screening and diagnosis

of GDM as well as to determine which one of

these markers is more sensitive or specific. 

Methods

Two hundred and twelve pregnant women

between 24-28 gestational weeks who were

investigated in two concomittant studies per-

formed in University of Istanbul, Cerrahpasa

Medical Faculty, Department of Obstetrics and

Gynecology: “Role of Serum Leptin Levels In

Yöntem: “Gestasyonel Diabetes Mellitus Tan› ve Taramas›nda Serum Leptin Seviyesi, Oksidatif Stres Testin Önemi” bafll›kl› uzmanl›k

tezi ile efl zamanl› olarak yürütülen “Gestasyonel Diabetes Mellitus Tan› ve Taramas›nda Serum Adiponektin Önemi” bafll›kl› uzman-

l›k tezinde incelenen ve klini¤imizde takipleri yap›lan 24-28 gebelik haftalar› aras›ndaki 212 gebenin 96’s›na tek aflamal› 75 gr OGTT

ve 116’s›na iki aflamal› 50/100 gr OGTT gebelik diyabeti tarama testi uygulanarak, tüm gebelerde ayn› anda leptin ve adiponektin de-

¤erleri ölçüldü. Eflik de¤er adiponektin için 10.3 μg/ml, leptin için 43 ng/ml olarak al›nd›. ‹statistiksel de¤erlendirmeler sonucunda lep-

tin ve adiponektinin GDM tan› ve taramas›ndaki duyarl›l›k ve özgüllükleri karfl›laflt›r›ld›.

Bulgular: Yüz on alt› hastadan oluflan iki aflamal› test grubunun 31’inde (%26.7) GDM tespit edilirken, 96 gebeden oluflan tek afla-

mal› test grubunun 23’ünde (%24.0) GDM tespit edildi. Toplam 212 hastan›n 54’ünde (%25.5) GDM oldu¤u görüldü. Adiponektin

düzeylerini inceledi¤imizde 75 gr ve 50/100g OGTT ile GDM saptanan gebelerde anlaml› derecede düflük oldu¤u görüldü (s›ras›yla p:

0.001 ve p: 0.007). Leptin düzeylerine bakt›¤›m›zda 75 gr OGTT ile GDM saptanan gebelerde leptin düzeyi anlaml› derecede yüksek

(p: 0.021) bulunurken, iki aflamal› test ile GDM saptanan gebeler ile normal gebeler aras›ndaki fark anlaml› de¤ildi (p: 0.08). Tek afla-

mal› 75 gr OGTT uygulanan grupta adiponektinin GDM tan› ve taramas›ndaki duyarl›l›¤› %85, özgüllü¤ü %55, pozitif prediktif de-

¤eri (PPV) 65.3%; iki aflamal› 50/100 gr OGTT uygulanan grupta adiponektinin duyarl›l›¤› %82, özgüllü¤ü %40, PPV %57.7 olarak

hesapland›. Tek aflamal› 75 gr OGTT uygulanan grupta leptinin GDM tan› ve taramas›ndaki duyarl›l›¤› %70, özgüllü¤ü %55, PPV

%60.8 olarak hesapland›.

Sonuç: Gestasyonel diyabetin tan› ve taramas›nda uygulanan 75 g OGTT uygulanan grupta belirtilen eflik de¤erler kabul edildi¤inde

adiponektin, leptine k›yasla daha duyarl›; leptin ise adiponektinle eflit özgüllükte bulunmufltur. Buna karfl›l›k 50/100 g OGTT uygula-

nan grupta adiponektin anlaml› derecede düflük bulunmufl, leptin de¤erlerindeki yüksekli¤in istatistiksel olarak anlaml› olmad›¤› gös-

terilmifltir.

Anahtar Sözcükler: Gestasyonel diabetes mellitus, adiponektin, leptin, oral glukoz tolerans testi.



Screening and Diagnosis of Gestational

Diabetes Mellitus and Importance of Oxidative

Stress Test” and “Role of Adiponectin In

Screening and Diagnosis of Gestational

Diabetes Mellitus” and were followed in our

clinic have been included. Our study is

designed as a comperative study. All 212 preg-

nant women included in the study “Role of

Serum Leptin Levels in Screening and

Diagnosis of Gestational Diabetes Mellitus and

Importance of Oxidative Stress Test” and the

same 212 pregnant women which are a part of

the 274 women included in the study “Role of

Adiponectin In Screening and Diagnosis of

Gestational Diabetes Mellitus” were enrolled

into the comperative study. Single and two

steps OGTTs were performed and presence of

GDM was investigated. Blood samples were

collected from all women and adiponectin and

leptin levels were measured and compared.

Gestational ages of the women were calculated

according to the last menstrual period and

early pregnancy ultrasound measurements if in

doubt. 10 cc of venous blood samples from all

patients in the study group were collected in

dry tubes before performing the diabetes

screening tests between 24-28 GWs. Serum

parts were separated and preserved in -80°C till

target patient population is reached to be eval-

uated at once. Leptin and adiponectin levels

were measured in biochemistry laboratory.

GDM screening and diagnosis tests were per-

formed between 24-28 GWs in all 212 patients.

Single step 2 hours 75 g OGTT was performed

in 125 patients. The test results were interpret-

ed according to the ADA criteria (≥2 values

above treshold, fasting glucose levels: 95

mg/dl, 1 hour: 180 mg/dl, 2 hours 155 mg/dl).

Two steps 50 g OGTT was performed in 149

patients. The patients with 1 hour blood glu-

cose levels of ≥140 mg/dl were accepted as

screening test positive according to ADA and

ACOG criteria. The diagnostic test was per-

formed in screening test positive patients after

a 3 days standard diet (at least 250 g of daily

carbonhydrate). After a fasting period of 12-16

hours, the blood samples were collected at 8

am and the 1st, 2nd and 3rd hours. Carpenter

and Coustan’s criteria were considered in the

interpretation of 100 g OGTT and ≥2 levels

above treshold (fasting: 95 mg/dl, 1 hour 180

mg/dl, 2 hour 155 mg/dl, 3 hour 155 mg/dl)

were accepted to have GDM. Serum leptin lev-

els were measured by a kit which is based on

ELISA (Human Leptin Elisa DSL-10-23100i,

Texas, USA). Leptin levels are expressed in

ng/ml. Serum adiponectin levels were mea-

sured by a kit which is based on ELISA (Human

adiponectin assaypro catalog no: EA2500-1).

Adiponectin levels are expressed in micro-

gram/ml (μg/ml). Cut off values were taken as

10.3 μg/ml for adiponectin and 43 ng/ml for

leptin. Sensitivity and specificity rates of leptin

and adiponectin in screening and diagnosis of

GDM were compared statistically. Statistical

Package for Social Sciences (SPSS Release 11,5,

SPSS inc., Chicago, IL, USA) was used during

statistical calculations. Student’s t test was used

for parametric variables and chi-square test

was used for comparing qualitative data. 0.05

was accepted as treshold for statistical signifi-

cance. Sensitivity, specificity, negative predic-

tive value (NPV), positive predictive value

(PPV) and area under curve values were calcu-

lated ROC (Receiver operating characteristic)

curves. 

Results

GDM was detected in 54 (25.4%) of 212

pregnant women. Two steps OGTT was per-

formed in 116 cases and single step OGTT was

performed in 96 women. These two groups

were similar in age, gravidity, parity, maternal
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weight, body mass index and gestational weeks

at the time of test. GDM was diagnosed in 31

(26.7%) of 116 pregnant women who under-

went 50/100 g OGTT and 23 (24%) of 96 preg-

nant women who underwent 75 g OGTT. Mean

leptin concentration was 49.36±14.5 ng/ml in

women with GDM compared to 40.10±17.12

ng/ml in women without GDM in 75 g OGTT

group. This difference is found to be signifi-

cant. (p:0.021) However the difference

between two groups was not significant in

50/100 g OGTT group (44.41±15.22 ng/ml vs

38.29±17.02 ng/ml, p: 0.08). Area under curve

(AUC) values were calculated from the ROC

curves drown which was based on the leptin

levels of the OGTT results of 212 women.

(Graphic 1 and 2) AUC values were 0,653 for 75

g OGTT and 0.613 for 50/100 g OGTT. The

treshold for leptin was set as 43 ng/ml. In 75 g

group sensitivity, specificity and PPV are found

to be 70%, 55% and 60.8% respectively. In

50/100 g OGTT group sensitivity and specifici-

ty are found to be 48% and 63% respectively,

but since there’s no statistical difference

between cases and controls, these sensitivity

and specificity values have no clinical benefit.

Adiponectin levels of GDM patients diagnosed

by 75 g OGTT had a median of 11.7±6.4 μg/ml,

and normal patients had a median of 17±6.5

μg/ml, this difference was statistically signifi-

cant. (p:0.001) Adiponectin levels of GDM

patients diagnosed by 50/100 g OGTT had a

median of 12.8±5.3 μg/ml, and normal patients

had a median of 16.2±6.7 μg/ml. (p: 0.007) AUC

was detected to be 0.734 for 75 g OGTT [0.73,

Confidence interval (CI) %95, 0.60-0.76] and
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Figure 1. ROC curve for serum leptin levels in 75 g OGTT group.
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0,617 for 50/100 g OGTT [0.61, Confidence

interval (CI) %95, 0.49-0.73]. If we accept the

treshold as 10.3 μg/ml, the sensitivity, specifici-

ty and PPV were 85%, 55% and 65.3% for 75 g

OGTT and 82%, 40% and 57.7% for 50/100 g

OGTT respectively (Figures 3 and 4) If cut-off

value of adiponectin was taken as 5.3 μg/ml,

sensitivity was 100% and specificity was 18% in

75 g OGTT group. If cut-off value was taken as

27 μg/ml, sensitivity was 11%, specificity is

100%. In our study, there are 4 and 8 patients

whose adiponectin level was ≤5.3 μg/ml and

≥27 μg/ml respectively. If cut-off value of

adiponectin was taken as 7 μg/ml, sensitivity

was 100% and specificity was 23% in 50/100 g

OGTT group. If cut-off value was taken as 20,5

μg/ml, sensitivity was 25%, specificity was

100%. In our study, there are 7 and 27 patients

whose adiponectin level was ≤7 μg/ml and

≥20.5 μg/ml respectively. In conclusion if these

cut-off values are taken, in 75 g OGTT group

adiponectin is more sensitive than leptin, and

adiponectin is as equally specific as leptin. In

50/100 g OGTT group adiponectin is signifi-

cantly lower in patients with GDM compared

to women without GDM and leptin levels are

not significantly different in two subgroups.

Discussion

Gestational diabetes mellitus (GDM) is the most

common complication seen during pregnancy.

It threatens both mother and her fetus, hopeful-

ly pregnancy outcomes are much better if

glycemic control is achieved. That’s why today,

GDM is a disorder which must not remain

unnoticed. Different screening methods are

used in different countries. In our clinic, we
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Figure 2. ROC curve for serum leptin levels in 50/100 g OGTT group.
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Figure 3. ROC curve for serum adiponectin levels in 75 g OGTT group.
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Figure 4. ROC curve for serum adiponectin levels in 50/100 g OGTT group.
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perform 50 g OGTT between 24-28 gestational

weeks in all pregnant women. If 50 g OGTT is

positive then 100 g OGTT is performed and

diagnosis of GDM is established according to

ACOG criteria. Management of GDM includes

diet and exercise primarily to maintain

glycemic control and insulin if necessary. There

have been many studies till present to under-

stand the pathophysiology of GDM, to diagnose

GDM at an early stage and to improve maternal

and fetal outcomes in women with fully estab-

lished GDM. Some cytokines such as

adiponectin and leptin have been investigated

considering the relationship between GDM and

other conditions associated with insulin resis-

tance. Adiponectin (Acrp 30, AdipoQ, apM-1

veya GBP28) is a protein hormone which plays

a role in a series of metabolic reactions includ-

ing glucose regulation and fatty acid catabo-

lism. Adiponectin is secreted into the blood

manly from adipose tissue. The blood level of

adiponectin is inversely proportional with the

fat ratio. Maternal serum adiponectin levels are

not correlated with maternal weight and BMI.

Total liquid amount is increased during preg-

nancy and that’s why body weight and BMI are

not weak parameters to assess adiposity in early

postpartum period. Maternal serum

adiponectin concentrations do not correlate

with serum glucose and insulin levels.

However, the negative correlation between the

maternal serum adiponectin levels and mater-

nal fasting glucose/insulin ratio may indicate

that adiponectin has a role in glucose regula-

tion. It’s possible that adiponectin levels change

as a result of effective glucose management and

this may make it a beneficial marker of insulin

sensitivity. Altinova et al.5 have shown that

decreased adiponectin levels are associated

with insulin resistance and GDM pathogenesis.

In our study, we aimed to measure leptin and

adiponectin levels in the same patients, and

also to classify GDM patients acoording to the

OGTT method preferred. Median leptin con-

centration was 49.36±14.5 ng/ml in women

with GDM compared to 40.10±17.12 ng/ml in

women without GDM. This difference is found

to be significant. (p:0.021) However the differ-

ence between two groups was not significant in

75 g OGTT group (44.41±15.22 ng/ml vs

38.29±17.02 ng/ml, p:0,08). We do not know

why the difference between leptin levels of

case and control groups is not significant in the

50/100 g OGTT group, although in 75 g OGTT

group leptin is significantly higher in case

group compared with the controls. Kautzky-

Willer et al.6 investigated leptin levels in 25

healthy pregnant women, 55 women with

GDM, 10 type I DM and 10 healthy nonpreg-

nant women. Leptin levels are shown to be

Sensitivity (%) Specificity (%)

50 g (cut off: 140 mg/dl) 58.3 67.8

50 g (cut off: 137 mg/dl) 66.7 63.2

75 g (cut off: 140 mg/dl) 41.7 90.8

75 g (cut off: 117 mg/dl) 66.7 64.4

100 gr 27.3 96.5

Table 1. Sensitivity and specificity rates for 50, 75 ve 100 gr OGTTs.8
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increased in all pregnant women compared

with nonpregnant women at the same age

group. 

Conclusion

In conclusion, if these cut-off values are

taken, in 75 g OGTT group adiponectin is more

sensitive than leptin, and adiponectin is as

equally specific as leptin. In 50/100 g OGTT

group adiponectin is significantly lower in

patients with GDM compared to women with-

out GDM and leptin levels are not significantly

different in two subgroups. Considering that

sensitivity and specificity rates of OGTT meth-

ods are not 100%, therefore the sensitivity and

specificity rates of adiponectin interpreted

according to the diagnosis of GDM which is

established by OGTTs are not 100% precise.  
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