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ABSTRACT 
Background: Copeptin is a useful and practical surrogate marker for AVP in clinical settings since it is co-secreted in 
equimolar amounts with AVP, the stable and physiologically inactive C-terminal part of pro-vasopressin. The present study 
was conducted to assess serum copeptin as a biomarker of polycystic ovarian syndrome and its correlation with metabolic 
syndrome components. Materials & Methods: The present study was conducted at Department of Gynae Oncology, 
IGIMS, Patna, Bihar, India during January 2019 to December 2021. 50 patients of polycystic ovarian syndrome of both 

genderswere divided into two groups: Group I subjects with PCOS having metabolic syndrome, and group II subjects with 
PCOS but not having metabolic syndrome. Serum insulin, total cholesterol, high- density lipoprotein cholesterol (HDL-C), 
and triglycerides (TG), low- density lipoprotein cholesterol (LDL-C) and Homeostasis Model Assessment Insulin Resistance 
Index (HOMA-IR)were measured. Results: In group I and group II, the mean BMI (kg/m2) was 31.4 and 23.7, waist HIP 
ratio was 0.89 and 0.81, serum copeptin (ng/mL) was 7.5 and 8.4, SBP (mmHg) was 123.5 and 112.6, DBP (mmHg) was 
84.5 and 74.2, fasting plasma glucose (mg/dL) was 95.4 and 91.3, fasting serum insulin (uIU/mL) was 24.6 and 91.0, 
HOMA- IR was 5.6 and 2.6, total cholesterol (mg/dL) was 192.6 and 170.5, triglycerides (TG) (mg/dL) was 165.2 and 
122.8, HDL-cholesterol (mg/dL) was 44.7 and 53.1 and LDL-cholesterol (mg/dL) was 125.2 and 102.8 respectively. The 
difference was significant (P< 0.05). Serum copeptin levels showed a significant correlation with fasting serum insulin 

(p=0.006) and HOMA-IR (p=0.012). There was a significant negative moderate correlation between serum copeptin and 
serum insulin levels, and between serum copeptin and HOMA-IR. Conclusion: Copeptin measures in plasma have very low 
sensitivity, hence the serum copeptin cannot be utilized as an independent diagnostic for the diagnosis of metabolic 
syndrome in PCOS patients. 
Keywords: Copeptin, diabetes, metabolic syndrome 
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Commercial‑Share Alike 4.0 License, which allows others to remix, tweak, and build upon the work non‑commercially, as 
long as appropriate credit is given and the new creations are licensed under the identical terms. 

 

INTRODUCTION 

Recent studies have connected the onset of type 2 

diabetes, metabolic syndrome, chronic renal diseases, 

and cardiovascular ailments to elevated plasma 

concentrations of arginine vasopressin (AVP).1 

Nevertheless, AVP's limited therapeutic usefulness as 

a biomarker is due to its small size, poor stability, and 

short half-life in plasma (16–20 minutes). These 

factors also make direct testing difficult.2 Copeptin is 

a useful and practical surrogate marker for AVP in 

clinical settings since it is co-secreted in equimolar 
amounts with AVP, the stable and physiologically 

inactive C-terminal part of pro-vasopressin. In healthy 

adults, the concentration of copeptin plasma ranges 

from 1 to 13.8 pmol/L, with an average of 4.2 pmol/L.  

The concentration of copeptin varies significantly 

between genders, with lower values in females.3 

There has been an increase in interest lately in the 

function of the AVP system in regulating human 

metabolic homeostasis.4 Elevated levels of circulating 

plasma copeptin have been associated with multiple 

metabolic syndrome components, such as 

dyslipidemia, insulin resistance, glucose intolerance, 

hyper-insulinemia, hypertension, and abdominal 

obesity. In a population-based investigation with a 

mixed ethnic group, Enhorning S et al.5 demonstrated 
a substantial correlation between elevated copeptin 

and a greater frequency of Non-Alcoholic Fatty Liver 

Disease (NAFLD). Additionally, copeptin had a 

positive link with elevated BMI, vasopressin, just like 
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AVP and neurophysin II. Copeptin is considered a 

reliable and practical clinical surrogate for AVP in 

conditions affecting the body's fluid equilibrium. 

Copeptin and AVP levels have been discovered to 

strongly positively correlate in both healthy 
individuals and patients with various cardiovascular 

diseases.6The present study was conducted to assess 

serum copeptin as a biomarker of polycystic ovarian 

syndrome and its correlation with metabolic syndrome 

components. 

 

MATERIALS & METHODS 

The present study was conducted at Department of 

Gynae Oncology, IGIMS, Patna, Bihar, India during 

January 2019 to December 2021. The present study 

was conducted on 50 patients of polycystic ovarian 

syndrome of both genders.  All were informed 
regarding the study and their written consent was 

obtained. 

Data such as name, age, gender etc. was recorded. 

Patients were divided into two groups: Group I 

subjects with PCOS having metabolic syndrome, and 

group II subjects with PCOS but not having metabolic 

syndrome. Blood samples for serum copeptin were 

taken under aseptic precautions, and levels were 

analysed using a commercially available Enzyme-
Linked Immunosorbent Assay (ELISA) kit. The 

copeptin ELISA kit had an assay range of 0-100 

pmol/L and results were expressed in ng/mL. Serum 

insulin levels were measured using specific Electro-

chemiluminescence immunoassays. Levels of total 

cholesterol, High-Density Lipoprotein Cholesterol 

(HDL-C), and Triglycerides (TG) were determined 

with enzymatic colorimetric assays by 

spectrophotometry. Low-Density Lipoprotein 

Cholesterol (LDL-C) was calculated using the 

Friedewald formula. Insulin resistance was calculated 

using the Homeostasis Model Assessment Insulin 
Resistance Index (HOMA-IR).Data thus obtained 

were subjected to statistical analysis. P value < 0.05 

was considered significant. 

 

RESULTS 

Table I Comparison of parameters  

Parameters Group I Group II P value 

BMI (kg/m2 31.4 23.7 0.02 

Waist HIP Ratio 0.89 0.81 0.05 

Serum copeptin (ng/mL) 7.5 8.4 0.01 

SBP (mmHg) 123.5 112.6 0.05 

DBP (mmHg) 84.5 74.2 0.05 

Fasting plasma glucose (mg/dL 95.4 91.3 0.04 

Fasting serum insulin (uIU/mL) 24.6 91.0 0.001 

HOMA- IR 5.6 2.6 0.001 

Total cholesterol (mg/dL) 192.6 170.5 0.03 

Triglycerides (TG) (mg/dL) 165.2 122.8 0.05 

HDL-cholesterol (mg/dL) 44.7 53.1 0.04 

LDL-cholesterol (mg/dL) 125.2 102.8 0.05 

 

Table I shows that in group Iand group II, the mean 

BMI (kg/m2) was 31.4 and 23.7, waist HIP ratio was 

0.89 and 0.81, serum copeptin (ng/mL) was 7.5 and 
8.4, SBP (mmHg) was 123.5 and 112.6, DBP 

(mmHg) was 84.5 and 74.2, fasting plasma glucose 

(mg/dL) was 95.4 and 91.3, fasting serum insulin 

(uIU/mL) was 24.6 and 91.0, HOMA- IR was 5.6 and 

2.6, total cholesterol (mg/dL) was 192.6 and 170.5, 

triglycerides (TG) (mg/dL) was 165.2 and 122.8, 
HDL-cholesterol (mg/dL) was 44.7 and 53.1 and 

LDL-cholesterol (mg/dL) was 125.2 and 102.8 

respectively. The difference was significant (P< 0.05). 
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Graph I Comparison of parameters 

 
 

Table II Assessment ofCorrelation of serum copeptin level with metabolic syndrome components in 

women with PCOS 

Parameters Serum copeptin 

R value P value 

Copeptin- BMI (kg/m2) -0.2 0.73 

Copeptin-Waist Hip Ratio -0.13 0.15 

Copeptin- SBP -0.07 0.26 

Copeptin- DBP -0.17 0.49 

Copeptin-fasting plasma glucose -0.11 0.52 

Copeptin-fasting serum insulin -0.36 0.05 

Copeptin- HOMA-IR -0.34 0.03 

Copeptin- serum total cholesterol -0.26 0.02 

Copeptin- serum Triglycerides (TG) -0.08 0.82 

Copeptin-serum HDL Cholesterol -0.05 0.91 

Copeptin-serum LDL Cholesterol -0.07 0.84 

Table II shows that serum copeptin levels showed a significant correlation with fasting serum insulin (p=0.006) 

and HOMA-IR (p=0.012). There was a significant negative moderate correlation between serum copeptin and 
serum insulin levels, and between serum copeptin and HOMA-IR.  

 

DISCUSSION 

Copeptin and the likelihood of high HOMAI-IR ≥2.5 

are related, according to a case-control study 

involving women with PCOS. Serum copeptin levels 

have been reported to be raised in PCOS patients, 

especially those who are obese.7 Additionally, there is 

a positive correlation between serum copeptin 

concentrations and cardiometabolic markers such total 

testosterone, HOMA-IR, WHR, BMI, and hirsutism 
score. This implies that copeptin could be useful in 

determining a patient's future cardiovascular risk if 

they have PCOS.8The present study was conducted to 

assess serum copeptin as a biomarker of polycystic 

ovarian syndrome and its correlation with metabolic 

syndrome components. 

We found that in group I and group II, the mean BMI 

(kg/m2) was 31.4 and 23.7, waist HIP ratio was 0.89 

and 0.81, serum copeptin (ng/mL) was 7.5 and 8.4, 

SBP (mmHg) was 123.5 and 112.6, DBP (mmHg) 

was 84.5 and 74.2, fasting plasma glucose (mg/dL) 

was 95.4 and 91.3, fasting serum insulin (uIU/mL) 

was 24.6 and 91.0, HOMA- IR was 5.6 and 2.6, total 

cholesterol (mg/dL) was 192.6 and 170.5, 

triglycerides (TG) (mg/dL) was 165.2 and 122.8, 

HDL-cholesterol (mg/dL) was 44.7 and 53.1 and 

LDL-cholesterol (mg/dL) was 125.2 and 102.8 
respectively. Coelho et al9assessed the utility of 

copeptin as a diagnostic marker of PCOS and to 

evaluate the correlation of serum copeptin levels with 

metabolic syndrome components in women with 

PCOS. A total of 60 subjects with PCOS were 

selected through convenient sampling and divided 

into two groups: Group 1-subjects with PCOS having 

metabolic syndrome, and Group 2-subjects with 
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PCOS but not having metabolic syndrome. The mean 

age of the study participants was 24.24±4.721 years, 

ranging from 15 to 43 years. The mean age of patients 

with metabolic syndrome was 23.96±6.3 years, while 

those without metabolic syndrome was 24.40±3.52 
years. The mean Body Mass Index (BMI) was 

31.17±5.38 in those with metabolic syndrome and 

23.2±4.7 in those without (p=0.0001). The Waistto-

Hip Ratio (WHR) of Group 1 was significantly higher 

than Group 2 (p=0.001). The two groups did not differ 

significantly with regard to serum copeptin level, i.e., 

7.386±4.58 in Group 1 and 8.66±6.03 in Group 2 

(p=0.736). Serum copeptin levels showed a significant 

correlation with fasting serum insulin (0.006) and 

Homeostatic Model Assessment - Insulin Resistance 

(HOMA-IR) (0.012). 

We found that serum copeptin levels showed a 
significant correlation with fasting serum insulin 

(p=0.006) and HOMA-IR (p=0.012). There was a 

significant negative moderate correlation between 

serum copeptin and serum insulin levels, and between 

serum copeptin and HOMA-IR. Aly et 

al10investigated the correlations between the serum 

levels of copeptin and obestatin, carotid artery intima-

media thickness (CIMT), and brachial artery flow 

mediated dilatation (FMD) in obese and non-obese 

women with PCOS. They analyzed 54 patients with 

PCOS and 20 normal women as controls. PCOS 
patients were divided into two groups based on body 

mass index (BMI): obese group (BMI > 30 kg/m2, n = 

28) and non-obese group (BMI < 30 kg/m2, n = 26). 

Serum Copeptin and Obestatin levels, Insulin 

Homeostasis Model Assessment for Insulin 

Resistance (HOMA-IR), CIMT and brachial artery 

FMD were determined and compared among both 

groups.Serum Obestatin levels were significantly 

lower in obese PCOS group than non-obese and 

control. While Serum Copeptin levels were 

significantly higher in obese PCOS group than non-

obese and control. Brachial artery FMD was lower in 
the PCOS groups than control. Obestatin was 

positively correlated with cardiovascular risk factor 

(FMD), whereas Copeptin was negatively correlated 

with FMD. 

The shortcoming of the study is small sample size. 

 

CONCLUSION 
Authors found that copeptin measures in plasma have 

very low sensitivity, hence the serum copeptin cannot 

be utilized as an independent diagnostic for the 

diagnosis of metabolic syndrome in PCOS patients.  
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