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Malnutrition is more frequent in patients with 
chronic renal failure than it is in healthy 

individuals. Patients with malnutrition have higher 
mortality, and morbidity rates.1,2 Therefore, detecting 
malnutrition early and providing the required therapy 
is of vital importance. Various parameters are utilized 
in detecting malnutrition such as serum albumin, 
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transferrin level, and prealbumin level, as well as 
certain anthropometric measurements. However, none 
of these can provide definite and sufficient information 
on their own.3,4 The hormone called leptin is secreted 
from the fat tissue. It was first proposed in 1953 that 
it could be a marker of fat tissue regulation.4 Later, 
Zhang et al5 isolated the leptin hormone in 1994. The 

Objectives: To investigate the correlation between serum 
leptin levels, body mass index, and triceps skin fold 
thickness, which are anthropometric measurements, as 
well as serum albumin levels in patients with chronic renal 
failure on hemodialysis. 

Methods: We studied 75 patients (48 males, 27 females; 
ages between 18-82) at the Hemodialysis Unit, Cumhuriyet 
University Medical School; Private Sivas Dialysis Center; 
Hemodialysis Unit, Sultan Izzettin Keykavus Hospital; 
and the Hemodialysis Unit, SSK Sivas Hospital between 
January 2003 and February 2004. Patients were excluded 
if they had been on dialysis for less than one year, if they 
were anuric, or if they had been on dialysis with jugular 
or subclavian catheter and long-term permanent port 
catheter. Similarly, patients with diabetes mellitus, chronic 
pulmonary disorders, and hepatic cirrhosis or hepatitis B, 
hepatitis C carriers as well as those on active tuberculosis 
therapy were excluded. C-reactive protein was measured 
in all patients and those with above normal values were 
excluded.

Results: While the mean age for the males was 44.52 ± 
16.53 years (18-77), it was 48.29 ± 14.32 years (22-82) 
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for the females. The mean triceps skin fold thickness for 
males was 6 ± 1.81 mm (3-11.3 mm), and for females, it 
was 14.07 ± 8.79 mm (4.3-33.3 mm). The mean body mass 
index for males was 20.77 ± 2.61 kg/m2 (14.8-26.6 kg/m2), 
and for females, it was 25.36 ± 6.47 kg/m2 (17.3-42.2 kg/
m2). The mean serum leptin level for males was 4.61 ± 4.20 
ngr/dl (0.1-18.7 ngr/dl), and for females, it was 52.06 ± 
61.67 ngr/dl (0.6-172.5 ngr/dl). A positive correlation was 
observed between triceps skin fold thickness and leptin, 
both in the male group (r=0.478; p<0.05), and in the female 
group (r=0.876; p<0.05). Body mass index and leptin were 
also correlated positively both in the male group (r=0.502; 
p<0.05) and in the female group (r=0.905; p<0.05). No 
correlation was established between serum albumin levels 
and leptin. Leptin did not correlate with other measured 
parameters

Conclusion: Our study demonstrates that serum leptin 
levels positively correlated with body mass index and triceps 
skin fold thickness, which are malnutrition parameters. 
Therefore, the leptin hormone may be utilized in obtaining 
preliminary information regarding malnutrition.
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human leptin is localized on chromosome 7q31, and 
the 16 kilo Dalton leptin is made up of 167 amino 
acids.6,7 Leptin levels are sensitive to gender, active 
infections or pathologies, which are accompanied with 
acute phase response, hepatic failure and diabetes. 
Furthermore, hunger status has an impact on leptin 
levels. Serum leptin levels can be a clinical marker 
in the diagnosis and follow up of malnutrition in 
hemodialysis patients with chronic renal failure. This 
present study investigates the correlation between 
serum leptin levels, body mass index (BMI), and 
triceps skin fold thickness, which are anthropometric 
measurements, as well as serum albumin levels in 
hemodialysis patients with chronic renal failure.

Methods. The 75 patients enrolled in the study 
were on hemodialysis at the Cumhuriyet University 
Medical School Hemodialysis Unit, Private Divas 
Dialysis Center, Sultan Izzettin Keykavus Hospital 
Hemodialysis Unit, and the SSK Sivas Hospital 
Hemodialysis Unit. In these 3 hemodialysis units, 
the same dialysis membrane (hemaphein dialyzer 
membranes) was used. Patients who were on 
hemodialysis for less than a year were excluded. All 
patients who were included in this study were anuric, 
to rule out the possibility of protein loss in urine. The 
exclusion criteria included patients who could pass 
urine, patients who had been on dialysis with jugular 
or subclavian catheter and long-term permanent port 
catheter, and patients with diabetes mellitus, severe 
infections, malignancy or major surgery in 6 months 
prior to the study, chronic pulmonary disorders, and 
hepatic cirrhosis or hepatitis B, hepatitis C carriers as 
well as those who were on active tuberculosis therapy. 
The C-reactive protein (CRP) was measured in all the 
patients and those with values above normal were 
excluded. After obtaining a detailed anamnesis on 
each patient enrolled, they were informed regarding 
the study. The patients were told that their blood 
samples were going to be taken and, therefore, not 
to exercise heavily, smoke or consume alcohol on 
the preceding day, fast overnight, and carry on taking 
their routine medicines, to keep their blood test 
results accurate. The patients  ̓ height, weight, BMI, 
and triceps skin fold thickness were established. 
A total of 10 cc venous fasting blood sample was 
drawn between 8:00 and 9:00 am, before going 
into dialysis from all the patients to establish serum 
leptin levels and other parameters. The blood were 
set aside for serum leptin levels was centrifuged 
within an hour, and was kept deep-frozen at -20OC. 
The other parameters were also established within 
the same day by using the blood samples set aside 
for that purpose. The BMI was calculated by dividing 

weight in kilograms by height square in meters. 
Triceps skin fold thickness measurement was taken 
from the armʼs dorsal surface at halfway between the 
acromion process and olecranon process by utilizing 
a Harpenden Skin-fold Caliper of 1/10 sensitivity 
by taking the mean value of at least 3 measurements 
of 15 second-intervals. The arm without fistula was 
chosen for this measurement. Serum leptin level was 
measured by radioimmunoassay through employing 
a DPC Gambyt-CR (Japan) gamma counter at the 
Department of Nuclear Medicine. The DSL-23100 
RCA (Diagnostic systems Lab, USA) kit was used for 
serum leptin levels. 

The SPSS statistics software was utilized to assess 
the results. Quantitative results were reported as the 
mean ± SD. Pearsonʼs correlation coefficients were 
used in comparing the parameters.

Results. Of the 75 enrolled patients who had been 
diagnosed with chronic renal failure, 48 (64%) were 
male and 27 (36%) were female. The age range for the 
male patients was 18-77 years, and the mean age was 
44.52 ± 16.53 years. The female patients  ̓age range 
was 22-82 years, and the mean age was 48.29 ± 14.32. 
Table 1 summarizes the leptin and anthropometric 
values for all patients. The biochemical parameters 
and mean values are shown in Tables 2 & 3. Both 
mean hemoglobin, and hematocrit values were found 
to be low in both male and female groups. However, 
platelet values were within normal limits in both 
groups. Hemoglobin and hematocrit values were 
not correlated significantly with triceps skin fold 
thickness, BMI and leptin values. Total protein and 
albumin values were not significantly correlated with 
leptin values. Duration of dialysis ranged from 1-17 
years, and the mean score was 6.37 ± 3.97 years for 
the male group. The range in the female group was 
from 1-13 years, and their mean score was 5.11 ± 
3.71 years. Duration of dialysis was not found to be 
correlated with leptin values. As shown in Figures 1 & 
2, both triceps skin fold thickness and BMI correlated 
positively with serum leptin levels both in the male 
group and in the female group, and the correlation 
was observed to be stronger in the female group. 
However, there was a weak correlation between 
serum leptin levels and albumin values in the female 
group (r=0.288; p<0.05). However, the same value 
was r=0.244 (p<0.05) in the male group, therefore, 
the correlation was not significant.

Discussion. Malnutrition is a major co-morbid 
condition in people with chronic renal failure. 
Malnutrition rates are very high despite efforts to 
provide nutritional support for chronic renal failure 
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Table 1 - Leptin and anthropometric values.

Parameters Female Male Mean score (female) Mean score (male)

Triceps skin fold thickness (mm)
Body mass index (kg/m2)
Leptin (ngr/dl)

  4.3 – 33.3
17.3 – 42.2

    0.6 – 172.5

     3 – 11.3
14.8 – 26.6

    0.1 – 18.70

14.07 ± 8.79
25.36 ± 6.47

  52.06 ± 61.67

       6 ± 1.81
20.77 ± 2.61
  4.61 ± 4.20

Table 2  -  Biochemical parameters and mean values in the male group.

Parameters Borderline values Mean value Normal value

Hemoglobin (gr/dl)

Hematocrit (%)

Platelet (x103/mm3)

blood urea nitrogen (mgr/dl)

Creatinine (ngr/dl)

Potassium (mmol/lt)

Calcium (mgr/dl)

Phosphorus (mgr/dl)

Total protein (gr/dl)

Albumin (gr/dl)

  5.3 - 13.6

15.6 - 45.4

  66 - 431

  16 - 148

  3.6 - 17.3

3.4 - 7.9

     7 - 11.9

2.1 - 9

4.8 - 9.4

2.9 - 4.7

10.62 ± 1.96

32.33 ± 6.41

182.56 ± 69.53

  70.12 ± 25.43

  9.82 ± 2.88

  5.41 ± 1.07

  8.96 ± 0.95

4.96 ± 1.6

  6.57 ± 0.71

  3.66 ± 0.35

12 - 16

37 - 47

150 - 400

  7 - 21

0.5 - 1

3.5 - 5

  8.4 - 10.8

   3 - 4.5

6.3 - 8.4

3.5 - 5.5

Table 3  - Biochemical parameters and their mean values in the female group.

Parameters Borderline values Mean value Normal value

Hemoglobin (gr/dl)

Hematocrit (%)

Platelet (x103/mm3)

BUN (mgr/dl)

Creatinine (ngr/dl)

Potassium (mmol/lt)

Calcium (mgr/dl)

Phosphorus (mgr/dl)

Total protein (gr/dl)

Albumin (gr/dl)

     6 - 14.1

17.2 - 44.3

  72 - 396

  17 - 156

  3.5 - 18.1

4.1 - 7

  7.1 - 13.4

2.2 - 7.7

5.9 - 8.8

2.9 - 4.9

 10.21 ± 1.92

 32.33 ± 6.41

 180.66 ± 67.42

71.02 ± 23.39

9.92 ± 2.70

5.17 ± 0.77

9.15 ± 1.48

4.08 ± 1.32

6.85 ± 0.61

3.62 ± 0.36

12 - 16

37 - 47

150 - 400

  7 - 21

0.5 - 1

3.5 - 5

  8.4 - 10.8

   3 - 4.5

6.3 - 8.4

3.5 - 5.5
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patients with malnutrition.8 Approximately 40% 
of dialysis patients suffer from varying degrees of 
malnutrition, which is a problem of vital importance. 
In fact, many studies assessing nutritional status 
associate increased morbidity and mortality with 
malnutrition.9,10 Protein limitation recommended 
to curb the reduction in glomerular filtration rate 
in the final step before end-stage renal failure also 
contributes to the decline in nutritional status. The 
studies on leptin have shown that it is not only a food 
intake regulator or satiety hormone, but it also has 
certain other functions in the body.11,12 Study results 
proposed that leptin might play a role on loss of 
appetite and cachexia, induced by chronic or malign 
diseases and infections. 

A previous study failed to establish a correlation 
between serum leptin levels and metabolic 
alterations, such as anemia, metabolic acidosis, and 
uremia observed in chronic renal failure.13 Likewise, 
our study did not establish a correlation between 

serum leptin levels and hemoglobin, hematocrit, 
and platelet levels. In addition, no correlation was 
observed between serum leptin levels and blood urea 
nitrogen (BUN), creatinine, phosphorus, potassium 
and depressed calcium levels, which are predicted 
laboratory results in patients with chronic renal failure. 
Studies investigating the correlation between serum 
levels and total protein and albumin levels proposed 
that increased serum leptin level was associated with 
elevated albumin levels, and that the correlation was 
stronger in peritoneal dialysis patients.14,15 Our study 
did not reveal a correlation between serum leptin 
levels, and albumin and total protein levels. Only 
hemodialysis patients were enrolled in the study. 
Peritoneal dialysis patients might reveal a correlation. 
The main reason could be the fact that means dialysis 
period of the patients in our study was 5-6 years, 
whereas half-life of albumin is only 20 days. Albumin 
could be of use in assessing short-term malnutrition. 
Considine et al11 demonstrated that serum leptin 

a

Figure 1 - Leptin and triceps skin fold thickness correlation in a) 
males and b) females.

Figure 2 - Leptin and body mass index correlation in a) males 
and b)  females.

a

b b
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concentrations were correlated with BMI as well 
as body fat percentage. The correlation between 
leptin and body fat mass is stronger in patients with 
chronic renal failure when compared with those with 
normal renal functions.14 Triceps skin fold thickness 
was regarded as an indicator of body fat mass and 
a positive correlation was observed between serum 
leptin levels and triceps skin fold thickness, with a 
stronger positive correlation in the female group. A 
study carried out on rats demonstrated that plasma 
leptin clearance was primarily by the kidney.15 The 
fact that leptin did not exist in normal urine in this 
study indicated that leptin was completely catabolized 
in the kidney. Small and varying amounts of leptin 
present in the patients  ̓urine may be a predictor of low 
molecular weight proteinuria that can be observed in 
potential renal failure. Since, the patients enrolled in 
the present study had renal damage, presence of leptin 
in their urine was predicted. Therefore, only anuric 
patients were enrolled. Previous study discovered 
significantly higher serum leptin levels in patients 
with chronic renal failure when compared with the 
controls. Although western blot analysis helped them 
to differentiate active and inactive leptin forms, they 
demonstrated that leptin accumulated in chronic renal 
failure patients was as natural protein.16 Many studies 
compared serum leptin levels in hemodialysis patients 
with those of healthy individuals, higher leptin 
levels in hemodialysis patients.14,16,17 Merabet et al18 
proposed that impaired renal elimination alone could 
not be accountable for elevated leptin levels in patients 
with chronic renal failure as their study demonstrated 
low leptin levels in 2 surgically anephric individuals. 
We demonstrated a significant positive correlation 
between serum leptin level and BMI, as well as with 
triceps skin fold thickness. However, the correlation 
was stronger in the female group in both cases. This 
could be as mean BMI and triceps skin fold thickness 
values were higher in the female group. Alternatively, 
a higher incidence of smoking in the male group could 
also have led to this result. 

In conclusion, there is a strong correlation between 
serum leptin levels and BMI and triceps skinfold 
thickness, markers of malnutrition, in patients on 
long-term hemodialysis. No significant correlation 
was observed between serum leptin levels and serum 
albumin levels. Serum leptin levels could be utilized 
as a malnutrition marker in evaluating malnutrition 
in hemodialysis patients. However, serum albumin 
levels may not provide adequate information in 
evaluating long-term malnutrition.
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