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ABSTRACT

This study aimed to analyze endocan levels as a marker of endothelial dysfunction in the control group, patients with 

stage I hypertension, stage II hypertension, and patients with end-stage renal disease. Endocan levels were measured with 

ESM-1 (endocan) kit by Enzyme-Linked Immunosorbent Assay (ELISA) method. This study used a cross-sectional method 

and was conducted in Dr. Wahidin Sudirohusodo Hospital, Makassar and Hasanuddin University Hospital from September 

to October 2017. There were 83 samples in this study, consisting of 12 samples in the control group, 22 samples of stage I 

hypertension, 28 samples of stage II hypertension, and 21 samples of end-stage renal disease aged 20-90 years old. This 

study showed significantly higher endocan levels in patients with stage II hypertension and end-stage renal disease         

(p< 0.05). Endocan levels were significantly higher (p<0.05) in patients with end-stage renal disease compared with the 

control group and patients with stage I hypertension; but not significantly higher (p > 0.05) compared to patients with stage 

II hypertension. Also, the median of endocan levels in patients with the end-stage renal disease was higher (309,850 ng/L) 

compared to patients with stage II hypertension (273,050 ng/L).
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INTRODUCTION

       

Chronic Renal Failure (CRF) is a condition 

characterized by a decrease in Glomerular Filtration 

Rate (GFR) and an increase in albumin levels in the 

urine. Chronic renal failure is a widespread health 

problem and affects 5-10% of the world's 
1-3population.  This disease ranks the tenth           

non-communicable diseases, which frequently 
4occurs with a prevalence of 0.2% in Indonesia.

World Health Organization (WHO) estimates that 

there will be an increased number of patients with 

end-stage CRF in Indonesia in 1995-2025 by 41.4%. 

Data from the Indonesian Nephrology Association 

(PERNEFRI) estimates that there are 70,000 people 

are suffering from kidney failure or end-stage CRF in 

Indonesia. This condition will continue to increase by 
4around 10% each year.

There are many markers known for impaired 

kidney function, despite of many shortcomings. This 

study is about endocan as a marker to analyze 

endothelial dysfunction in hypertension as a risk 
5factor for CRF.  Endocan, previously known as 

Endothelial cell-Specific Molecule 1 (ESM-1), was 

found to be associated with some diseases such as 

cancer, hypertension, kidney transplant rejection, 
6and CRF.  Endothelial cells in most organs secrete 

endocan, although the actual function of these 

relatively new molecules is not fully known. However, 

endocan play an important role in inflammation, 

regulation of cell adhesion molecules, endothelial 

cytoskeleton, and lymphocyte function. Endocan has 

a prognostic effect on hypertension, rejection of 
7transplantation, and chronic renal failure.

Based on the description, the following research 

questions can be formulated: Are there any 

differences in serum endocan levels in the control 

group, hypertensive patients, and patients with CRF?.

METHODS

The method used in th is  study was         

Sandwich-ELISA. The micro ELISA plate in this kit was 

coated with speci f ic  ant ibodies against  
8endocan/ESM-1.  This research was an observational 

cross-sectional study. This research was carried out 

in the Emergency Treatment Unit, Outpatients, and 

Internal Medicine Installation of Dr. Wahidin 
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Sudirohusodo Hospital, Makassar and Hasanuddin 

University Hospital (RSPTN UH) for sampling and 

Medical Faculty of Hasanuddin University Research 

Unit/Hasanuddin University Hospital for specimen 

testing. This study was performed from September 

2017 to October 2017. The minimum number of 

samples in this study was 18 samples for each group 

with 83 total samples.

All patients involved in this study had signed the 

informed consent and met the requirements of the 

Ethics Committee for Health Research (KEPK) Faculty 

of Medicine, University of Hasanuddin/Rumah Sakit 

Perguruan Tinggi Negeri Hasanuddin University 

(RSPTN UH)/RSUP Dr. Wahidin Sudirohusodo 

Makassar. This study was approved with a 

recommendation number of 677/H4.8.4.5.31/   

PP36-KOMETIK/2017.                           

RESULTS AND DISCUSSION

              

Of the total 83 samples, which met the inclusion 

criteria, 12 patients were involved as controls. Also, 

22 patients with stage I hypertension, 28 patients 

with stage II hypertension, and 21 patients with ESRD 
9were found.  The distribution of gender and age in 

each group can be seen in Table 1.

From Table 1, samples can be considered 

homogeneous based on gender distribution. 

However, samples were not homogeneous based on 

age. Stage I hypertension was more common in 

patients with older age (60.5±13.4 years) compared 

to stage II hypertension (50.5±47.8 years), ESRD 

(47.8±14.0 years), and controls (30.3±12.0 years).

Endocan levels as a risk factor for CRF in patients 

with hypertension was analyzed with Spearman 

correlation test was performed on serum endocan 

levels between groups (control, stage I hypertension, 

stage II hypertension, and ESRD); Kruskal-Wallis test 

followed by Mann-Whitney was used to compare the 

serum endocan levels in each group, because 

Shapiro-Wilk test showed that the data of serum 

endocan levels in all group except control group 

were not normally distributed (Table 2). 

Serum endocan levels were recorded and a data 

distribution test was used for data transformation. 

Results showed that all data except the control group 

were normally distributed. Therefore, Oneway 

Analysis of Variance (ANOVA) and Least Significant 

Difference (LSD) were used to determine the 

comparative log of serum endocan levels among the 

groups (Table 2). 

Based on the range analysis in Table 2 there was 

an increase of serum endocan levels in patients with 

stage II hypertension and ESRD proved by Spearman 

correlation coefficients of r=0.298 and p=0.003      

(< 0.05). The results of the Kruskal-Wallis and   

Mann-Whitney test showed that serum endocan 

levels in patients with ESRD were significantly higher            

 

Table 2. Comparison of serum endocan level among the research groups

 

Serum Endocan Level (ng/L)  

p* 

 

p** 

 

Group  
n

 
Range Median Mean±SD 

Control 12 23.59-604,47 287,115
aa 

298,193±132,756 0.114  

0.042 Stage I hypertension  22 133,32-840,53 273,050
aa 

314,648±151,512 0.000 

Stage II hypertension  26 194,89-689,11  309,850
ab 

349,407±131,195 0.001 

ESRD 21 208,45-1815,17 393,180
bb 

528,467±383,843
 

0.000 

*Shapiro-Wilk test; **Kruskal Wallis+Mann-Whiney test; Superscript, which has the same components indicated that the 

Mann-Whitney test results showed p > 0.05, whereas p < 0.05 was significant. The result of Mann-Whitney tests showed      

p > 0.05; Spearman correlation showed r=0.298 and p=0.003 between the group, with serum endocan level

Table 1. Characteristics of research samples 

 

Characteristics 

 

Control 

(n=12) 

Stage I 

Hypertension 

(n=22) 

Stage II 

Hypertension 

(n=28) 

 

ESRD 

(n=21) 

 

p
* 

 

 

Gender 

   Male 

 

5(41.7%) 

 

10(45.5%) 

 

13(46.4%) 

 

13(61.9%) 

 

0.607* 

   Female 7 (58.3%) 12(54.5%) 15(53.6%) 8(38.1%) 

 Age (year) 

   Mean 

 

30.3 

 

60.5 

 

50.5 

 

47.8 

 

0.000** 

   SD 12.0 13.4 47.8 14.0 

 *Chi-Square test; **Oneway ANOVA
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(p < 0.05) compared to the control group and stage I 

hypertension; despite insignificant difference          

(p > 0.05). The median of serum ESRD endocan levels 

in stage II hypertension was higher (309,850 ng/L) 

compared to that of stage I hypertension      

(273,050 ng/L).  

Table 3. Comparison of the log endocan level to determine the data distribution

 
Group

  

Log Endocan Level (ng/L) 
 

p* 

 

p** 
n Min/Max Median Mean±SD 

Control 12 1.37/2.78 2.458 2.399±0.344
aa 

0.000  

0.011 Stage I hypertension 22 2.12/2.92 2.436 2.463±0.168
aa 

0.109 

Stage II hypertension 26 2.29/2.84  2.491 2.519±0.144
ab 

0.095 

ESRD 21 2.32/3.26 2.595 2.644±0.352
bb 

0.154 

 *Shapiro-Wilk test; **Oneway ANOVA+LSD test; superscript has the same component, LSD test results showed p > 0.05.     

p < 0.05 was significant. Spearman correlation (r=0.298 and p=0.003) between the group with endocan serum level
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Figure 1. Endocan level according to the subject group

* Shapiro-Wilk test; ** Kruskal-Wallis+Mann-Whitney test; 

Superscript, which has the same components indicated that the 

Mann-Whitney test results showed p > 0.05, whereas p < 0.05 was 

significant; Spearman's correlation showed r=0.298 and p=0.003 

between groups with serum endocan levels

Group

Based on the results of range analysis in Table 3, 

there was an increase of serum endocan levels in 

patients with stage II hypertension and ESRD proved by 

Spearman correlation with r=0.298 and p=0.003 

(significant; p < 0.05). The results of the Oneway 

ANOVA and LSD test showed that serum endocan 

levels in patients with ESRD were significantly higher   

(p < 0.05) compared to the control group and stage I 

hypertension; despite an insignificant difference         

(p > 0.05). The mean±SD log ESRD of serum endocan 

levels in the ESRD group was higher compared to stage 

II hypertension (2.644±0.352 vs. 2.519±0.144 ng/L).
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Figure 2. Log k endocan level based subject groups

From Figure 2, it was shown that although there 

was a higher tendency of increase of log mean serum 

endocan levels towards ESRD, but only the ESRD 

group had a greater difference of mean value. Mean 

in the ESRD group seemed to differ from the mean in 

the other three groups (control, stage I hypertension, 

and stage II hypertension) and the variation of log 

data of serum endocan levels in ESRD was dominant 

to the higher direction.

A study of the endocan levels was performed in 

Dr. Wahidin Sudirohusodo Hospital, Makassar and 

RSPTN/Hasanuddin University Makassar during 

September-October 2017. There were 83 samples, 

which met the sample criteria with 12 patients as 

controls, 22 patients with stage I hypertension, 28 

patients with stage II hypertension, and 21 patients 

with ESRD. The four groups were considered 

homogeneous based on the distribution of gender, 

but not based on age. There were a greater number 

of patients of older age in the group with stage I 

hypertension (60.5±13.4 years) compared to stage II 

hypertension (50.5±47.8 years), ESRD (47.8±14.0 

years), and controls (30.3±12.0 years). It indicated 

that age was able to make bias in differences in levels 

of serum endocan levels among groups (Table 1). 

There was a pattern of increase of serum endocan 

levels in patients with stage II hypertension and 
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ESRD. The results of the Kruskal-Wallis and       

Mann-Whitney tests showed that endocan levels in 

patients with ESRD were significantly higher than 

those in the control group and stage I hypertension, 

although not significantly different from stage II 

hypertension. However, the median of serum 

endocan level in patients with ESRD group was 

higher compared to patients with stage II 

hypertension (Table 2). Although there is a higher 

tendency of the median of serum endocan levels to 

the direction of ESRD, only the ESRD group had a 

relatively different median value. There was a greater 

difference in the median of the ESRD group 

compared to the other three groups (control, stage I 

hypertension, stage II hypertension (Figure 1). 

The pattern indicated by the log of serum 

endocan level increased when the subjects had stage 

II hypertension and ESRD. The results of the Oneway 

ANOVA and LSD test showed that serum endocan 

level in patients with ESRD was significantly higher 

compared to the control group and stage I 

hypertension; although not significantly different 

from stage II hypertension group, the mean±SD log 

of ESRD endocan level was higher than stage II 

hypertension (Table 3). This was in accordance with a 

study by Afsar, suggesting that higher endocan 

levels were found in advanced CRF and endocan 
7levels were correlated with GFR.

According to Figure 2, there was a higher 

tendency of mean log endocan levels towards ESRD, 

but only the ESRD group with a slightly greater 

difference of mean value. Mean in ESRD group 

seemed to differ from that of the other three groups 

(control, stage I hypertension, and stage II 

hypertension) and the variation of log data of 

endocan level ESRD was dominant in the higher 

direction. This was consistent with a study by Afsar, 

suggesting that there was a significant decrease of 

kidney function in the group with higher serum 
7endocan levels.  

The following is a study of the relationship 

between plasma endocan levels and inflammation, 

endothelial dysfunction, cardiovascular events, and 

survival of chronic kidney failure. Plasma endocan 

concentrations are negatively correlated with 

estimated glomerular filtration rates but positively 

correlated with inflammatory markers such as    

PTX3 and hsCRP. Also, endocan levels are associated    

with endothelial dysfunction evaluated by                 

Flow-Mediated Vasodilatation (FMD) and Carotid 

Intima-Media Thickness (CIMT). After adjusted for 

multiple confounders, endocan levels are 

independently associated with cardiovascular 
10-15events.

A study by Yilmaz et al. showed that serum endocan 

levels based on estimated Glomerular Filtration Rate 

(eGFR) in patients with stage I, stage II, stage III, and 

stage IV chronic renal failure was 1.2 ng/mL,           

2.8 ng/mL, 6.6 ng/mL, and 13.3 ng/mL, respectively. 

This pattern is similar to the hs-CRP protein because 
16of the inflammatory process.  Nevertheless, the 

reason why serum endocan levels are significantly 

higher in chronic kidney failure than other diseases 

remains to be elucidated. An increase in serum 

endocan levels in CRF likely results from decreased 

clearance. Therefore, it is possible to carry out the 
17-19evaluation together with urine endocan levels.             

The medical history and physical test in this study 

were one of the limitations in this study; therefore, 

the possibility of the factors, which might affect the 

endocan levels as lipid profile that expresses 

endocan was unable to be identified.

CONCLUSION AND SUGGESTION

Endocan levels increased in patients with stage II 

hypertension and ESRD. Endocan levels in patients 

with ESRD were significantly higher than those in the 

control group and stage I hypertension; although 

not significantly different from the stage II 

hypertension group. Also, the median of serum 

endocan levels in patients with ESRD was higher 

compared to stage II hypertension. Therefore, 

further research was needed to determine the 

relationship between endocan levels and the stage 

of chronic kidney failure. Studies about urine 

endocan levels are needed to determine whether 

increased serum endocan levels in patients with CRF 

are the result of increased secretion or decreased 

renal clearance. Further research is needed to 

compare endocan levels in serum with other markers 

such as markers of endothelial dysfunction.
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