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Previous experimental studies suggest that copeptin plays an important role in the development of renal 
failure. To measure the concentration of copeptin and some of the biochemical variables in patients with 
renal failure and to clarify if there is a linear relationship between them.Serum levels of copeptin and 
some biochemical variables were determined in  90 patients with renal failure and compared to 40 
subjects as healthy control.There was a significant increase in the level of  copeptin in patients with renal 
failure (95.22 ± 42.3 pg \ml) as compared to the control group (6.12 ± 2.07 pg\ml). In addition, the tested  
biochemical variables show significant increase in patients group. The results also showed that there 
was a significant effect of the body mass on the concentration of copeptin and that there was no 
significant effect of age, sex and smoking on the concentration of caffeine in the control compared to the 
group of patients. Copeptin serum level significantly increased in renal failure and of predictive value as 
variable for monitoring disease prognosis. However, large scale study is warranted to confirm this 
suggestion. 

Keywords: Copeptin hormone, renal failure, BMI  

 
INTRODUCTION 

Chronic kidney disease (CKD) is a gradual 
loss of kidney function and is usually the result of 
complications from other serious medical 
condition and requires a long treatment courses 
(Lenford et al., 2007). Chronic renal failure has a 
continuous decrease in glomerular filtration rate 
(GFR), resulting in the accumulation of urea, 
creatinine and other chemicals in the blood 
(Guyton and Hall, 2006). The most common 
causes of chronic kidney disease are diabetes 
and hypertension and therefore there is an 
increasing proportion of patients with diabetic 
nephropathy and hypercalcemia (Lotfy et al., 
2015).  CKD is classified into five stages 
according to the level of GFR and stage 5, also 
called end-stage renal disease (ESRD), where the 

GFR level is less than (ml / min15) per 1.73 
square meters and require management with 
transplantation or continuous dialysis (Levey et 
al., 2007).  

The increase in uric acid is occurred in all 
cases and is usually considered a sign of renal 
dysfunction rather than a risk factor (Kuriyama et 
al., 2015). The high uric acid content in the blood 
is associated with increased risk of hypertension, 
chronic kidney disease, diabetic nephropathy and 
can be an independent risk factor for 
cardiovascular diseases (Keller and Blankenberg, 
2009). The measurement and diagnostic use of 
AVP have not been used as a clinical marker for 
heart and kidney diseases because of the 
difficulty of its determination and the short plasma 
half-life the hormone and interaction with platelets 
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in the serum.  While copeptin has a higher serum 
volume and is claimed to be more stable in the 
body may serve as alternative biomarker. 
However, simultaneous measurement of the 
copeptin is pivot to understanding whether 
increased levels of copeptin accurately reflect 
patients with chronic kidney disease and be stable 
across a full range of kidney function and renal 
failure in cases of kidney disease, stroke, shock, 
stress, hypoproteinemia, and blood volume (Katan 
et al., 2007).  Because of their participation in the 
course of the hormone adrenal cortex has been 
proposed as a sign of high-stress reactions, 
including myocardial infarction and chronic renal 
insufficiency have obvious advantages. However, 
copeptin is not a specific biomarker but show 
increase in the early stages of the disease.  

Copeptin give indications of chronic renal 
failure due to drop in the level of excretion 
(Thygesen et al., 2012) through renal system. In 
the past years, the copeptin hormone has been 
studied as both a diagnostic and predictive 
biomarker in various diseases such CKD and 
acute heart failure (Khan et al., 2007). Copeptin 
concentration is closely related to the 
concentration of argenine vasopressin in 
response to physiological and pathological 
impulses and changes in plasma level in response 
to changes in blood osmosis similar to argenine 
vasopressin excreted from the hypothalamus and 
are increased in response to myocardial infarction 
and heart failure. Studies have found that 
argenine vasopressin is responsible for a variety 
of circulatory functions, regulating vascularity and 
maintaining blood volume. This suggests that 
copeptin, which takes the carboxylic end of the 
argenine vasopressin, is more stable and provides 
alternative biologic substitutes for argenine 
vasopressin. Copeptin peak in the case of 
myocardial infarction and then decrease during 
the next (2-5) days (khan et al., 2007). 
 
MATERIALS AND METHODS 

 Study population 
      The study included (90) subjects with renal 
failure and apparently (40) individuals as matched 
controls. The control group recruited from subjects 
referred to blood bank for blood donation with age 
range of 23 to 62 years and of them (22) were 
males and (18) were females. Patients with 
chronic renal failure were recruited from those 
attending for dialysis at Kirkuk General Hospital 
dialysis unit, of them 51 were males and 39 were 
females with age range of 17-66 years.  The 

diagnosis of renal failure was by nephrologists 
according to standard criteria. Venous blood 
samples collected from both patients and control 
groups and serum separated, divided into aliquots 
and stored at – 20 oC until tested. 
      Both patients and controls divided into sub 
groups according to age, gender smoking, and 
BMI.  In regard to age, group (G1) 15-30 years, 
G2 31-45 years and G3 46-66 years. While 
according to BMI, first group (16-20.9), second 
group (21.9-24) and third group (25-30). 

Determination of serum copeptin 
The serum concentration of copeptin was 

measured by the ELISA technique kit from 
(Elabscience USA) (Uysal et al, 2013) and the test 
performed according to the manufacturer 
instructions (Bhandari et al, 2009). 

Determination of Urea 
The method used to estimate urea is the 

Urease-Modified Berthelot Reaction method using 
diagnostic kit from Biomerieux (France) and the 
test performed according to manufacturer 
instructions (Williams et al., 1978). 

Determination of creatinine 
The serum concentration of creatinine was 

determined using the diagnostic kits from Biolabo, 
France, by means of color interaction (Jaffe 
reaction), and the reaction of the creatine with the 
basal pulleys (Badimon et al., 1990; Fabiny and  
Ertingshausen, 1996).  

Statistical analysis 
The findings presented as mean ± standard 

deviation. The data analysed using the Statistical 
Package for the Social Sciences (SPSS; Version 
20) to determine the significance of differences 
between biomarkers means in patients and 
control groups. P value of <0.05 considered vas 
significant. 
 
RESULTS AND DISCUSSION 

Concentration of copeptin hormone 
The results of the study showed that there 

was a significant (p<0.01) increase in the level of 
the copeptin in patients  (95.22 ± 42.3 pg/ml) as 
compared to the healthy controls (6.12 ± 2.07 
pg/ml), Table 1. This is in agreement with the 
findings of others (Esmée et al, 2017; Ponte et al., 
2015). The reduced urine volume was due to 
reduced osmosis in patients with renal failure with 
subsequent increase in copeptin concentration 
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(Ponte et al., 2015).  

 

Table 1:Serum concentration of copeptin in 
patients compared to controls 

Concentrate of copeptin 

Probability Mean ± SD pg/ml Number Groups 

P≤0.01 
6.1± 2.07 40 Control 

95.22± 42.2 90 Patients 
 

 This study also coincides with the study of 
Morgenthaler that reported an increase in 
copeptin in patients with CRF and follow-up 
stages of utilization of treatment and its interaction 
with kidney function in patients with chronic renal 
failure (Morgenthaler, 2010). Copeptin also plays 
an important role in the balance of water within 
the body by regulating excess water levels despite 
the fundamental role of normal  physiology of the 
body. However, there is a growing body of 
evidence that copeptin has a relationship to the 
development of chronic renal insufficiency and 
high plasma levels pose a risk of decreased renal 
function in patients with chronic renal failure 
(Meijer et al., 2011). 

Effect of age on copeptin hormone 
concentration. 

The results of the study showed that there is a 
significant (P≤ 0.01)difference in the effect of age 
on the serum concentration of copeptin in patients 
compared to the group of controls, Table (2).  This 
finding was in consistent with the study of Meijer 
et al., (2011).  

The results of the study showed that there 
was no significant (P>0.05) difference in the 
serum concentration of copeptin between patients 
age sub groups. This is consistent with the results 
of Keller et al., (2010) and thus age do not 
influence serum concentration of copeptin, Table 
(2). 

Effect Body Mass Index to  Concentration of 
Copeptin Hormone 

The results of the study showed that there is a 
significant (P≤ 0.01) difference in the effect of BMI 
on the level of copeptin in patients compared to 
that in healthy controls, Table (3). This finding 
agreed to that reported by Meijer et al., (2011). 

The present study shows that there was a 
significant (P ≤ 0.01) difference in the serum level 
of copeptin in between patients BMI groups, Table 
(3). 

Effect of gender on the serum concentration of 
copeptin hormone. 

The results of this study shows that there is a 
significant (P≤0.01) difference in the effect of 
gender on the level of copeptin in patients 
compared to the group of healthy controls, Table 
(4) 

The present study shows none significant 
(P>0.05) differences in serum copeptin between 
the patients male and females, Table (4). This is 
consistent with that reported by Enhorning et al., 
(2012) as gender not influence serum copeptin in 
patients with renal failure. 

Effect of smoking on the serum concentration 
of copeptin hormone. 

There was a significant (P ≤ 0.01) differences 
in serum concentrations of copeptin between 
patient and control groups for both smoker and 
non-smoker Table (5). However, smoking not 
shows a significant (P>0.05) influence on the 
concentration of serum copeptin between patient 
groups, Table 5. This is consistent with Keller et 
al., (2010) findings. 

The biochemical parameters in patients with 
renal failure 

Urea  
The mean serum value of urea was 

significantly (P<0.01) higher in patients with renal 
failure (133 ± 29 mg / dl ) as compared to controls 
(31.5 ± 7 mg / dl),  Table (6). This is consistent 
with the findings of many studies (Janabi, 2013). 
The reason for this increase is that kidney failure 
leads to low urea excretion which contributed to 
accumulation of urea in blood indicating a defect 
in renal functions (Jassim et al., 2013). 

Uric acid 
The mean serum uric acid was significantly 

(P<0.01) higher in patients with renal failure (7.39 
± 1.9 mg / dl) as compared to controls (5.02 ± 1.2 
mg / dl), Table (6). This finding is consistent with 
many studies (Kamal, 2014; Muslimovic et al, 
2015). The presence of uric acid in the epidermis 
is attributed to the active cells lining the small 
renal tubules. Therefore, any imbalance in the 
kidneys function increases the concentration of 
serum uric acid.  

Creatinine 
 The present study indicated that mean serum 

level of creatinine was significantly (P<0.01) 
higher in patients with renal failure (7.2 ± 1.3 mg / 
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dl) than in control (0.9 ± 0.26 mg / dl), Table (6). 
This study result is with agreement to that 

reported by other studies (Trivedi et al, 2016).  

Table 2 :Serum copeptin concentrations in relation to age groups 
 

Parameters Groups 
control 

Mean ± SD 
Patients 

Mean ± SD 
P value 

P value in 
patients group 

Copeptin (pg/ml) 

G1 (15-30) 6.0 ± 2.8 98.55 ± 41.6 0.01 

0.7 G2 (31-45) 5.9 ± 1.7 90.57 ± 47.6 0.01 

G3 (46-66) 6.4 ±2.3 99.56 ± 41.0 0.01 

 
Table 3 : Influence of BMI on the level of copeptin in patients and controls groups. 

 

Parameters Groups 
control 

Mean ± SD 
Patients 

Mean ± SD 
Probability 

Probability in 
patients group 

Copeptin (pg/ml) 

G1 (16- 20) 7.5 ± 1.4 112 ± 42.3 0.01 

0.01 G2 (21- 24) 6.8 ± 1.6 88.5  ± 39.9 0.01 

G3 (25- 30) 5.9 ± 2.1 73.9 ± 32.1 0.01 

 
Table 4 : Effect of gender on the concentration of copeptin 

 

Parameters Groups 
control 

Mean ± SD 
Patients 

Mean ± SD 
Probability 

Probability in 
patients group 

Copeptin 
(pg/ml) 

Male 6.2 ± 1.9 93.8 ± 42 0.01 
0.4 

Female 5.9 ± 2.3 97 ± 43.15 0.01 

 
Table 5 : Effect of smoking on serum concentration of copeptin 

 

Parameters Groups 
Control 

Mean ± SD 
Patients 

Mean ± SD 
P value 

Probability in 
patients group 

Copeptin (pg/ml) 
smokers 6.2 ± 1.9 96.5 ± 45.5 0.01 

0.7 
Non-smokers 5.8 ± 2.3 93.05 ± 36.9 0.01 

 
Table 6:Level of biochemical in patients with renal failure and control. 

 

Parameter 
Control 

Mean ± SD (mg\dl( 
Patient 

Mean ± SD (mg\dl( 
P value 

Urea 31.5 ± 7 133 ± 29 0.01 

Uric acid 5.02 ± 1.2 7.39 ± 1.9 0.01 

Creatinine 0.9 ± 0.26 7.2 ± 1.3 0.01 

Sugar 82.1 ± 10.2 180.7 ± 58.2 0.01 

 
 
The reason for the increase in creatinine is 

that it is a compound composed of metabolic 
processes, and in renal failure the impaired kidney 
function resulted in disturbance in filtration and 
waste disposal, leading to an increase in the 
quantity of creatinine. Additionally, renal failure 
patients have a low value for the rate of 
glomerular filtration rate and the concentration of 
creatinine is inversely proportional to it. Any 
reduction, even if slight, will lead to increased 
creatinine concentration in serum (Hsu et al, 

2008). 

Sugar 
 The mean value of blood glucose in patients 

with renal failure was (180.7 ± 58.2 mg / dl) 
whereas in the healthy control it was (82.1 ± 
10.2mg / dl), with a significant difference (P<0.01), 
Table (6 ). This finding is consistent with many 
previously reported studies (Borai et al, 2016). 
The high blood sugar is due to several factors that 
are likely to contribute to the development of 
diabetes kidney disease such as frequent 
episodes of acute kidney injury, renal disease, 
hyperuricemia, and tubular cell injury. The 
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increased sugar levels in the later stages of renal 
failure increases the mortality rate of 
cardiovascular disease (Bora et al, 2016). 

CONCLUSION 
Copeptin serum level significantly increased in 
renal failure and of predictive value as variable for 
monitoring disease prognosis. However, large 
scale study is warranted to confirm this 
suggestion.  
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