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A B S T R A C T 

Introduction: This research is to evaluate the hs-CRP level comparison between CKD 

stages in Dr. Soetomo General Hospital Surabaya.  

Methods: An analytic observational cross-sectional study, evaluating the differences of hs-

CRP level between CKD stages in 72 patients with CKD (mean age 55.49±7.62 years, the 

ratio between male:female was 1:1.48, mean BMI 24.18±3.64 kg/m2, 36.11% diabetics, 

43.05% on ACEI/ARB, 29.16% on statin), recruited from Nephrology Outpatient Clinic, 

Dr Soetomo General Hospital, Surabaya, from January to May 2014. The stages were 

stratified  according to the MDRD formula.  

Results: The mean hs-CRP of  CKD stage 3 was 2.29±2.86, stage 4 was 2.48 ± 2.19, and 

non-dialysis stage 5 was 2.09 ± 2.54. The analysis using Kruskal-Wallis test showed no 

significant differences among patients with  CKD stage 3, stage 4, and non-dialysis stage 5 

(median 1.25 vs 1.80 vs 1.05 mg/L; p=0.430). No significant differences of the serum hs-

CRP level were detected between diabetics and non diabetics in stage 3, 4, and non-dialysis 

stage 5  (p=0.673 vs 0.666 vs 0.138); between patients with and without ACEI/ARB 

treatment (p=0.610 vs 0.649 vs 0.671); and between patients with and without statin 

treatment (p=0.852 vs 0.341 vs 0.309).  

Conclusion: There was no difference of serum hs-CRP between CKD stages. The elevation 

of serum hs-CRP level can not indicate the decline of kidney function, but it still needs 

further investigations. 

 

 

.    

 

 

Introduction 

Chronic kidney disease is a major public health problem 

in both developed and developing countries, whose 

number is increasing from year to year.1 It can be 

identified from the diagnosis of CKD in Dr. Soetomo 

Hospital, which increased from 332 cases in 2008 to 

4535 cases in 2012. Number of Hemodialysis Installation 

visit also increased from 7590 cases in 2008 to 23 811 

cases in 2012.2 

Chronic kidney disease is a irreversible and 

progressive disease.3 The decline in CKD progress may 

reduce the load of the limited number of dialysis 

machines, and reduce the cost of CKD hospitality since it 

is not covered by the insurance. Chronic kidney disease 

is associated with inflammatory processes, and its 

progressiveness is associated with undergoing chronic 

inflammatory process.4,5 The process begins with the 

injury in the kidney that activates immune system and 
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repair mechanisms of injury in cells or tissues. However, 

the process does not cease, and tends to become a 

chronic inflammatory process that is characterized by 

kidney tissue matrix changes from one stage to another 

until the formation of fibrotic tissue that affects kidney 

function.3,6,7 

Various conditions on the CKD (such as damaged 

nephron hypoperfusion, increasing renin, angiotensin, 

aldosterone, reduction of erythropoietin, vitamin D, 

uromodulin and protein catabolism; uremia and retention 

of metabolic waste, as well as extensive proteinuria) can 

stimulate systemic inflammation through the process of 

chronic oxidative stress, immune dysregulation and 

calcium and bone loss, intestinal barrier dysfunction and 

endotoxemia, as well as decreased cytokines elimination. 

Inflammatory markers, such as IL-6 and CRP, are 

associated with CKD. Chronic activation of immune 

system in uremia causes low-grade chronic 

inflammation. The term 'uremia' itself indicates ill state 

in renal failure, especially due to retention of substances 

that are normally removed by the kidneys. Persistent 

inflammation is a risk factor of CKD progress, thereby 

inflammation reduction is very significant in the 

treatment of kidney disease.3,6,7 

Chronic inflammation and its association with poor 

outcomes in CKD is not new, but many clinicians and 

researchers are still keen to examine the inflammatory 

markers in renal disease.5 Clinical use by monitoring 

CRP levels in patients with CKD, especially in final 

stage, is getting closer to reality, while the use of CRP 

for evaluation and therapy is still being adjusted case by 

case.8 C-reactive protein (CRP) is a most frequently used 

inflammation marker. C-reactive protein does not show a 

significant circadian variability in stable condition, and 

its stability in laboratory measurements is comparable to 

serum cholesterol levels. These characteristics make 

CRP a reliable marker of inflammation.8 

Several factors that can affect CRP levels are 

diabetes, infection, smoking, chronic diseases, sleep 

disorders, malnutrition, anemia, old age, alcohol 

consumption, CVD, hypertension, vascular access, 

pregnancy, pharmacological therapy, dialysis and CRP 

gene polymorphism.8,9,10,11 Research reports on the 

degree of inflammation (indicated by elevated levels of 

CRP) and its relation to CKD stages is still not available 

in Indonesia. Studies to identify high risk patients who 

have experienced a worsening of CKD based on 

inflammatory level are needed. It remains to be 

investigated whether CRP levels differ at each stage of 

CKD. 

This study was intended to determine the difference 

of hs-CRP levels in patients with CKD stage 3, 4, and 5 

non-dialysis treated at the Kidney-Hypertension 

Outpatient Clinic, Department of Internal Medicine, Dr. 

Soetomo  Hospital. Selection of studied stage was based 

on the results of preliminary study conducted in 

December 2013 in which the most-common stage was 

stage 3 (36.74%), 4 (36.69%) and 5  (18.37%) non-

dialysis. 

Methods 

This was a comparative numerical analytic observational 

study using cross-sectional design. The study was 

conducted at the Kidney-Hypertension Outpatient Clinic, 

Dr. Soetomo Hospital, from January to May, 2014. The 

population studied were all patients with CKD who were 

treated at Kidney-Hypertension Outpatient Clinic, Dr. 

Soetomo Hospital. The samples studied were patients 

with CKD stage 3, 4, and 5 non-dialysis. The sample size 

of each group was 21 (CKD stage 3 were 21, stage 4 

were 21, non-dialysis stage 5 were 21 patients). To 

anticipate subject loss, data loss, and damaged sample, 

the studied subjects were added as many as 10%, so that 

the number of subjects became 24 patients, bringing the 

total sample to 72 samples. Sampling technique used a 

quota sampling method. 

Criteria for inclusion in this study were that the 

subjects agreed to participate in the study, patients with 

CKD stage 3, 4, and 5 non-dialysis who visited Kidney-

Hypertension Outpatient Clinic, Dr. Soetomo Hospital, 

aged 21-65 years, and the subjects were able to do 

autoanamnesis. The exclusion criteria in this study were 

that the subjects were in a state of hemodynamic 

instability, the subjects have been undergoing dialysis, 

experienced edema, having uncontrolled diabetes, 

suffering from coronary heart disease, on hormone 

replacement therapy, had TDS > 160 mmHg, active 

smokers, alcohol drinkers, having sleep disorders, having 

infection, Hb < 8 g/dl, having obesity, having a history 

of vascular access other than AV shunt, and suffering 

from chronic diseases in addition to CKD. 

This study obtained data from clinical history and 

medical records of patients with  CKD stage 3, stage 4 

and non-dialysis stage 5. Blood pressure was measured 

using a standardized digital tensimeter (Acon). Body 

weight was measured using standardized digital scale 

(SMIC). Height was measured using standardized 

measuring instrument (SMIC). Axillary body 

temperature was measured using a digital thermometer 

(Omron). Laboratory data were obtained from venous 

blood tests performed by the laboratory PT. Prodia 

Widyahusada Surabaya. All data were recorded in the 

patient's record sheet. 

Data were analyzed with descriptive statistics and 

presented in frequency distribution tables and diagrams. 

Statistical analysis of the differences between the three 

groups of test subjects was done by one way Anova 

when the normal distribution of data, or the Kruskal 

Wallis test when the data distribution was not normal, 

using SPSS version 17.0 (student version). 
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Results 

The total number of samples in this study were 72 

patients with CKD undergoing outpatient treatment at 

Kidney-Hypertension Clinic, Dr. Soetomo Hospital, who 

met the inclusion and exclusion criteria, and divided into 

three groups consisting of 24 patients with  stage 3, 24 

patients with stage 4, and 24 patients with non-dialysis 

stage 5. 

 
Table 1. General characteristics of the patients 

 
Characteristics Stage  3 Stage  4 Stage  5 

nondialysis 

P* 

Age (years)     

Mean ± SD 56.88 ± 5.38 54.83 ± 7.29 54.75 ± 9.70 0.556 

Range 46 – 65 40 - 65 28 - 64  

Gender:       

Male 15 (62.5%) 7(33.3%) 7(33.3%)  

Female 9(37.5%) 17(66.7%) 17(66.7%)  

DM:       

DM Controlled 6(25.0%) 10(41.7%) 10(41.7%)  

Non DM 18(75.0%) 14(58.3%) 14(58.3%)  

Hypertension:       

ACEI/ARB therapy 8(33.3%) 11(45.8%) 12(50.0%)  

Non HT/non ACEI/ARB 16(66.7%) 13(54.2%) 12(50.0%)  

Dyslipidemia:      

Statin therapy 7(29.2%) 10(41.7%) 4(16.7%)  

Non-dyslipidemia/non statin 17(70.8%) 14(58.3%) 20(83.3%)  

 Source: research data, processed 

* comparison between groups 

 

Table 2. Specific characteristics of the patients 

 
Parameter Stage 3 Stage 4 Stage 5 nondialisis  

Mean±SD Range Mean±SD Range Mean±SD Range P* 

CKD:        

Hemoglobin  12.97±1.99 9.94 – 16.50 11.33±2.06 8.03 – 16.00 10.11±1.53 8.02 – 13.10 <0.001 

Serum 
kreatinin 

1.73±0.34 1.20 – 2.40 2.70±0.50 1.80 – 3.70 5.58±2.59 3.30 – 15.50 <0.001 

Estimated 

LFG 

40.21±7.59 30.14 – 58.25 22.16±3.91 16.46 – 29.97 10.80±3.01 2.89 – 15.00 <0.001 

Calcium 9.18±0.44 8.20 – 10.40 8.78±0.36 7.90 – 9.40 8.55±0.58 7.40 – 9.70 <0.001 

Phosphate 3.38±0.60 2.40 – 4.40 3.81±0.74 2.40 – 5.40 4.20±0.81 2.90 – 6.20 0.001 

Malnutrisi:        

BMI 24.32±3.02 18.30 – 29.00 23.89±4.08 15.60 – 30.70 24.33±3.88 15.53 – 31.14 0.897 
Albumin 4.56±0.33 4.00 – 5.20 4.29±0.46 3.10 – 5.10 4.10±0.50 2.90 – 5.10 0.002 

Blood 

pressure: 

       

Systolic 135.50±13.59 104 - 160 133.12 ±17.43 103 – 160 140.04±15.37 110 - 160 0.299 

Diastolic 80.71±8.64 62 - 94 73.96±12.85 47 – 95 75.46±13.16 52 – 100 0.120 

Dyslipidemia:        

Triglyceride 157.08±104.12 61 – 499 144.63±63.20 57 – 325 127.21±52.29 35 – 257  0.402 
Total  

  cholesterol  

185.29±33.17 144 – 280 188.46±43.99 120 – 302 168.21±37.22 72 – 234 0.153 

LDL 103.21±28.94 45 – 196 108.79±30.08 51 – 165 93.92±28.67 33 – 146 0.212 
HDL 45.63±14.19 21 – 72 46.79±13.52 32 – 91 47.08±19.17 25 – 124 0.945 

Insulin 

resistance: 

       

GDA 110.75±34.91 75 – 224 109.04±29.50 76 – 216 117.96±32.05 77 – 189 0.598 

Liver 

disorder: 

       

SGOT 23.75±9.91 13 – 59 20.54±5.71 14 – 40 22.13±12.01 9 – 67 0.513 

SGPT 26.08±11.91 10 – 69 22.71±8.43 8 – 45 24.25±16.79 9 – 80 0.662 

CRP-

stimulating 
cytokine: 

       

hsIL-6 4.09±4.22 0.83-16.17 5.32±5.61 1.06-22.32 4.03±4.27 1.45-21.89 0.574 

Source: Research Data, Processed 

* comparison between groups 
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Age characteristics of patients with CKD stage 3, 

stage 4 and stage 5 non-dialysis generally showed that 

the mean obtained was not significantly different (p = 

0,556), which was in the range of 54.75 to 56.88 years. 

The youngest age of the patients with CKD was 28 years 

(non-dialysis stage 5 ) and the oldest 65 years old. It 

could be concluded that the ages of patients with CKD 

who became samples from  stage 3 to stage 5 non-

dialysis were homogeneous because the standard 

deviation was relatively small. Gender for patients with 

CKD stages 3 was predominantly male with a percentage 

of 62.5% of 24 patients. Patients with CKD stage 4 and 

stage 5 non-dialysis were mostly female with respective 

percentages of 66.7%. 

Patients with diabetes mellitus (DM) included in 

this study were patients with DM already controlled by 

medication or insulin. In the stage 3 group there were 

25%, whereas in stage 4 and 5 non-dialysis the number 

was the same, 41.7%. Most non-DM CKD patients were 

seen in group stage 3 (75%), while the other two groups 

was 58.3%. Hypertensive patients using ACEI/ARB 

were at least found in group stage 3 (33.3%), while the 

most were found in non-dialysis stage 5  (50%). Patients 

with dyslipidemia using statins were mostly in group 

stage 4 (41.7%), while the least were present in patients 

with non-dialysis stage 5 (16.7%). 

Special characters were divided into several 

parameters that could affect the level of hs-CRP, such as 

factors present in CKD (identified from hemoglobin, 

serum creatinine, estimated LFG, calcium and 

phosphate), malnutrition (identified from BMI and 

albumin), blood pressure, dyslipidemia, insulin 

resistance (identified from GDA), impaired liver 

function (identified from SGOT and SGPT), and a 

cytokine that stimulated the formation of CRP, the 

HSIL-6. Thus, it could be ascertained that this study had 

excluded of some of those confounding variables (Table 

2). 

The description of the data for the parameters of 

hemoglobin, creatinine clearance, Calcium and Albumin, 

in general could lead to the conclusion that the higher the 

stage of CKD patients, the lower the mean value. This 

indicates that the increase the stage of patients with CKD 

stage, the higher the tendency to lose the characteristics. 

Specific criteria such as Serum creatinine and 

phosphate in every stage is increasing along with 

increasing stage of CKD experienced by the patient. This 

indicates that along with the increasing stage of patients 

with CKD, the tendency to increase special 

characteristics of serum creatinine phosphate in those 

patients is also increasing. Other special characteristics, 

the blood sugar, SGOT and SGPT,  also have the same 

tendency, in which in stage 4 the mean value was 

relatively lower than those in non-dialysis stage 3 and 

stage 5. Total cholesterol and LDL had different 

inclination from the characteristics of blood sugar, 

SGOT and SGPT where in stage 4 the mean value was 

much higher than those in  stage 3 and stage 5 non-

dialysis. 

The value of Body Mass Index (BMI) generally has 

a mean that is not remarkably different (p = 0.897), 

which is in the range of 23.89 to 24.33. Lowest BMI 

value of the 72 patients (all groups of samples) was 

15.53 and the highest was 31.14. Highest mean of hs-IL-

6 level was present in stage 4, followed by stage 3, and 

the lowest was  in stage 5 non-dialysis, but overall there 

was no significant differences between groups of 

samples (p = 0.574). 

Some special characteristics that have been 

described, despite having a different inclination, 

increasing or decreasing and the sometimes fluctuative 

with increasing stages of CKD suffered by patients, in 

general had relatively homogeneous distribution. This 

condition was indicated by the standard deviation 

between each stage that was lower than the average 

obtained, except for the variable hs-IL-6 that had no 

normal distribution.  

 

hs-CRP Level in Each CKD Groups  

 

The result of description of hs-CRP values in 72 patients 

with CKD wre grouped into 24 patients with stage 3, 24 

patients with stage 4 and 24 patients with stage 5 non-

dialysis (Table 3). 

 

Table 3. Levels of hs-CRP among patients between 

CKD stages 

 

Parameters Statistics 

Mean±

SD 

Range Median 

hs-CRP (Stage  3) 2.29 ± 

2.86 

0.20 – 

11.60 

1.250 

hs-CRP (Stage  4) 2.48 ± 

2.19 

0.30 – 

9.30 

1.800 

hs-CRP (Stage  5 

nondialysis) 

2.09 ± 

2.54 

0.40 – 

9.80 

1.050 

 Source: research data, processed 

 

Results of hs-CRP data description according to the 

stage of CKD revealed that highest mean value of hs-

CRP showed the highest in CKD stage 4 of to 2.48 mg/L 

compared with CKD stage 3 and stage 5 non-dialysis. 

The lowest value of hs-CRP was found in CKD stage 5 

non-dialysis of 2.09 mg/L. CKD stage 3 had a tendency 

of greater diversity than CKD stage 4 and 5 non-dialysis, 

as seen at the data range of hs-CRP in patients with stage 

3 which was between 0.20 mg/L to 11.60 mg/L. 

 



BIOMOLECULAR AND HEALTH SCIENCE JOURNAL 2018 APRI, 01 (01)                                                                                                                    5 

 

 

 
Figure 1. Distribution of hs-CRP data on the three CKD 

stages 

 

 
Figure 2. hs-CRP data scatter along with the trend of the 

average values 

 

 
 

Figure 3. Mean and median of hs-CRP on the three 

CKD stages 

 

Comparison of hs-CRP Level between CKD Stages 

Comparative testing of hs-CRP levels in 72 patients 

based on the degree of CKD was done by using One 

Way Anova for hs-CRP data with normal distribution 

and the Kruskal Wallis test if hs-CRP data was not 

normally distributed although transformation had been 

done to the respective hs-CRP data. In addition to data 

normality test, assumption that must be met by One Way 

Anova was the homogeneity of variance test data 

performed by with Levene Test method. 

Test results of h-sCRP normality with the Shapiro-

Wilk method indicated that the data 24 of hs-CRP in the 

three stages of CKD did not spread by normal 

distribution. hs-CRP data in three stages spread 

substantially with positive skewness. The recommended 

type of data transformation based on the book Ghozali 

(2006) was logarithmic transformation (Lg10). 

The results of data normality of test with Shapiro-

Wilk method after transformation with logarithm ion hs-

CRP data obtained p-value of 0.733 (Stage 3), 0,559 

(Stage 4) and 0.028 (non-dialysis Stage 5) all of which 

were not higher than the significance level of 0.05 (5%) 

the Log hs-CRP of non-dialysis stage 5. It could be 

concluded that the distribution of 24 data of Log-hs-CRP 

in three CKD stages did not spread by normal 

distribution. Thus, the comparative test of hs-CRP the 

three CKD stages would be conducted using Kruskal 

Wallis non-parametric statistics test using the median 

value of the data that had been subjected to 

transformation. The results of Kruskal Wallis test is 

presented in Table 4. 

 

Table 4. Results of the Kruskal-Wallis test of hs-CRP 

 

Variables Median 

hs-CRP 

p-value 

Kruskal-

Wallis 

Notes 

hs-CRP Stage  3 1.250 0.430 Not 

Significantly 

Different 

hs-CRP Stage  4 1.800 

hs-CRP Stage  5 

nondialysis 

1.050 

Source: Research Data, Processed 

 

This study also analyzed the comparison of hs-CRP 

at each stage of CKD based on the presence or absence 

of diabetes mellitus, the use of ACEI/ARB and statin 

use, because it could not exclude the three factors that 

affect the levels of hs-CRP. The number of samples for 

each group was relatively small (<20) so it was decided 

to use a non-parametric statistical test of Mann Whitney 

U Test (Table 5). 

 

Table 5. Results of the comparative test of hs-CRP 

 

Variables Based On p-value 

Mann 

Whitney 

Notes 

hs-CRP Stage  3 DM 0.673 Not Significantly 

Different 

ACEI/ARB 0.610 Not Significantly 

Different 

Statin 0.852 Not Significantly 

Different 

hs-CRP Stage  4 DM 0.666 Not Significantly 

Different 

 ACEI/ARB 0.649 Not Significantly 

Different 

 Statin 0.341 Not Significantly 

Different 

hs-CRP Stage  5   DM 0.138 Not Significantly 

Different 

non dialysis ACEI/ARB 0.671 Not Significantly 

Different 
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 Statin 0.309 Not Significantly 

Different 

Source: research data, processed 

 

The results of comparative test of hs-CRP levels in 

non-dialysis stage 5 CKD based on whether there was 

any indication of diabetes mellitus, the use of 

ACEI/ARB and the use of statins produced p-value of 

0.138; 0.671 and 0.309, which were higherthan 0.05 

(5%). Thus, it was concluded that hs-CRP in non-dialysis 

stage 5 based on DM, ACEI/ARB and statins was also 

not significantly difference. 

Discussion 

Characteristics of Research Subjects 

Comparative research report on hs-CRP levels between 

the stages of CKD have not been obtained in Indonesia. 

However, there are few studies of hs-CRP in patients 

with CKD, either receiving predialysis and routine 

dialysis ,that could be used as a comparison. This study 

used patients with stage 3, 4 and 5 non-dialysis because 

of the data from preliminary study conducted in 

December 2013 revealed that CKD stages distribution 

was highest on those stages with successive 

presentations of 36.74%, 36.69%, and 18.37%. This 

study did not include stage 1 and 2 because of the 

preliminary study found small presentation (10.2%) that 

will cause its own difficulties in collecting the number of 

samples within a limited time. 

In this study, the mean age of the study subjects 

were almost the same when compared to some previous 

studies Fox et al. (2010), Abraham et al. (2009), Romao 

et al. (2006), and Pecoits-Filho et al. (2003). This study 

did not include age over 65 years because of hs-CRP 

levels tend to increase with age.15 

Comparison of study subjects revealed more men 

on stage 3 and more women on stage 4 and 5 non-

dialysis. Total ratio of men than women in this study was 

1: 1.48, in line with the studies by Fox et al. (2010), 

Romao et al. (2006), and Pecoits-Filho et al. (2003), 

where the number of female patients was higher than 

males, with a ratio of respectively 1: 1.71; 1: 1.17; and 1: 

1.84. 

Gender affects the incidence, prevalence and 

progression of kidney disease. Men are more progressive 

than women in systemic disease that causes kidney 

failure. Several factors play a role in this case, namely 

the diet, size of glomerular and kidney, hemodynamic 

differences and direct effects of sex hormones, in which 

estrogen will slow the speed of progression by inhibiting 

the inflammatory processes and apoptosis, as well as 

protecting kidney tissue.16,17 In this study, it appears that 

in stage 3 the number of male patients was higher, while 

at stage 4 and stage 5 more there were more female 

patients. 

Diabetes mellitus, hypertension, use of ACEI/ARB, 

dyslipidemia and statins also can affect CRP 

levels.8,9,10,11,15,18 This study could not exclude some of 

the factors that could affect the hs-CRP levels due to the 

limited sampling time. In this study, controlling the 

confounding factors of hs-CRP result has been 

considered, for example, blood sugar, antihypertensive 

and statin use. These factors have been reported to affect 

the levels of hs-CRP. Studies by Pecoits-Filho et al. 

(2003), Romao et al. (2006), Abraham et al. (2009), and 

Fox et al. (2010) reported that a rise in blood sugar levels 

can affect CRP. Number of patients with DM were 

included in the study respectively 27%, 40%, 59%, and 

13.7 - 18.9%, whereas in this study 36.11%. 

A study by Fox et al. (2010) also reported that the 

use of antihypertensives (46.8%) and statins (12%) can 

affect CRP because hypertension can cause endothelial 

stress which in turn induces low grade inflammation, 

while ACEI, ARB, and CCB are associated to decreased 

levels of inflammatory mediators of blood circulation in 

patients with hypertension, diabetes mellitus and non-

DM.8,15,19 The use of statins, a HMG CoA reductase 

inhibitors, can lower CRP levels, regardless of the effect 

on the lipid profile with a mechanism that is still 

unknown whether it has direct effect on hepatocytes, as 

an anti-inflammatory in atherosclerotic plaques, and/or 

other anti-inflammatory effects.8,15,16 In this study the use 

of antihypertensives and statins was 43.05% and 29.16%. 

Metabolic factors due to uremia are strongly 

influenced by the stage of CKD. Results of this study 

found that hemoglobin, serum creatinine, GFR estimates, 

the level of calcium, phosphate, and albumin are uremia 

metabolic factors that correspond to the stage. Hb 

decrease in CKD is due to: 1) a decrease in the 

production of erythropoietin by the kidney, leading to 

decreased production of red blood cells in the bone 

marrow, and anemia that causes hypoxia; 2) hypoxia will 

increase hepsidin that causes functional iron deficiency 

through inhibition of iron absorption in the intestine and 

inhibition of Fe distribution in blood circulation as more 

is stored in macrophages or spleen; 3) uremia associated 

inflammation will lead to anemia which can lead to later 

chronic oxidative stress inducing systemic inflammation 

that causes more severe anemia and become an unbroken 

chain.6,7,21,22 In this study, the higher the stage, the lower 

the mean Hb (range 8.02 to 16.5 g/dl), not much 

different from a result of study research Leeder et al. 

(2005) in which the Hb levels in CKD ranges between 

7.6 to 14.6 g/dl. 

Kidney is the organ of calcium and phosphate 

regulation. Decreased calcium in CKD is caused by: 1) 

the synthesis of active vitamin D (calcitriol) decreases 

because uremia stimulates FGF23 conditions; 2) 

fibroblast growth factor 23 (FGF23) regulates the 

excretion and reabsorption of phosphate and reduce 

calcitriol production; 3) increased levels of phosphate 

triggers mobilization of calcium deposits in bones into 
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the peripheral; 4) the release of parathyroid hormone due 

to increased phosphate to maintain the balance of 

calcium and phosphate.7,24 In this study, the higher the 

stage, the lower the mean calcium levels and, conversely, 

the higher the phosphate levels. In a study by Ketteler et 

al. (2008) the mean phosphate level in predialysis 

patients was 6.2 ± 0.8 mg/dl, higher than this study. 

Decreased levels of albumin in patients with CKD 

can be caused by: 1) low intake of protein; 2) resistance 

of insulin anabolic effects; 3) other hormones; 4) growth 

factor; 5) metabolic acidosis and activation of 

inflammatory cytokines that stimulate protein 

breakdown; 6) increase in blood pressure and 

nephropathy in diabetes can increase proteinuria which 

also results in lower levels of albumin in the blood.26 In 

this study, the higher the stage, the lower the mean 

albumin levels. Research by Abraham et al. (2009) and 

Pecoits-Filho et al. (2003) also supports this finding, 

with a mean of 3.2 ± 0.7 and 3.3 ± 0.04, lower than the 

results of this study. This study excluded BMI of more or 

less than normal, as well as blood pressure, lipid profile, 

and transaminase that have also been evaluated as they 

can affect CRP levels. 

Obesity is a condition of low-grade systemic 

inflammation, a major factor that affects CRP levels 

because fatty tissue expresses and releases 

proinflammatory cytokines, particularly IL-6.27,28 

In this study, obese patients were not found, so was 

in the studies by Abraham et al. (2009) and Pecoits-Filho 

et al. (2003). A study by Fox et al. (2010) reported that 

obesity increases CRP levels (BMI at the lower 75th 

percentile of CRP <5.7 mg/L of 30.3 ± 6.1 and in the 

upper 25th percentile of CRP ? 5.7 mg/L of 36.1± 8,3). 

Increased blood pressure in CKD is due to: 1) 

increased levels of renin, angiotensin and aldosterone as 

a result of hypoperfusion nephrons are damaged; 2) the 

expression of receptors for mediators renin and 

aldosterone by dendritic cells; 3) response to aldosterone 

through TH17 cell polarization; 4) aldosterone increases 

the reabsorption of sodium; 5) with the vascular 

inflammatory mediators, especially cytokines IL-17; 6) 

increased blood pressure stimulates inflammation so that 

it becomes an unbroken chain.6,8,15 This study did not 

include patients with hypertension with TDS > 160 

mmHg. A study in Fox et al. (2010) included patients 

with TDS 127 ± 18 mmHg, lower than this study. 

Lipid profile of patients with CKD is different from 

that in healthy people in terms of: 1) HDL does not 

indicate anti-inflammatory and ateroprotective effects 

due to uremia; 2) HDL has a decreased function in 

inhibiting MCP-1, which is important in the process of 

atherogenesis in vascular smooth muscle cells; 3) LDL 

has structural and functional changes due to the 

condition of uremic milieu causing cell dysfunction and 

tissue damage.7 In this study, HDL levels were within 

normal limits, while LDL levels tend to exceed the 

normal limits. A study by Fox et al. (2010) included 

patients with lipid profile with ratio between total 

cholesterol : HDL by 4.1 ± 1.3, not much different from 

that in this study. 

Increased IL-6 in CKD is caused by: 1) chronic 

oxidative stress; 2) immunity disorder; 3) intestinal 

barrier dysfunction and endotoxemia; 4) a decrease in 

cytokine elimination; 5) infection that accompanies 

CKD; and 6) persistent inflammation that will stimulate 

systemic inflammation.6,7 A study by Pecoits-Filho et al. 

(2003) supports this, with the average levels of IL-6 was 

6.7 pg/mL for the sample group with eGFR <6.5 

ml/min/1.73 m2 and 4.7 pg/mL for the sample group 

with eGFR ? 6.5 ml/min/1.73 m2. In this study, elevated 

levels of IL-6 in each group showed no significant 

difference. In this study IL-6 increased with CKD but 

could not explain the cause of the increase, possibly 

because the sample in each group was too small to be 

analyzed. 

 

Levels of hs-CRP at Each CKD Stage 

Increased CRP is in accordance with the decline in 

kidney function associated with uremia condition that 

causes low grade inflammation.6,7,8 In this study, the 

mean hs-CRP levels showed an increase in stage 3 and 4, 

and mean hs-CRP levels of each group was not much 

different from those in the study by Fox et al. (2010) 

who found mean CRP levels of 3.2 ± 1.1 mg/L. The 

study by Abraham et al. (2009) found mean hs-CRP in 

patients with predialysis of 14.3 ± 11.4, while the study 

by Romao et al. (2006) found a mean hs-CRP levels in 

predialysis patients of 12.1 ± 13.9, higher than that in 

this study. The study by Pecoits-Filho et al. (2003) found 

a mean hs-CRP levels of 1.14 mg/L for eGFR <6.5 

mL/min, and 0.41 mg/L for eGFR ? 6.5 mL/min, lower 

than this study of 2.29 ± 2.86 for stage 3; 2.48 ± 2.19 for 

stage 4; and 2.09 ± 2.54 for stage 5 non-dialysis. CRP 

native may dissociate into monomeric form under 

conditions with changes in pH, high urea levels of or low 

calcium levels.30 In this study, mean hsCRP levels, 

which was a pentameric CRP, increased from stage 3 to 

stage 4 and then fell on stage 5 non-dialysis. 

 

Comparison of hs-CRP Levels between CKD Stages 

Several studies that explain the relationship betwen 

decreased kidney function and inflammation are: 1) The 

study of Pecoits-Filho et al. (2003), which explains that 

lower LFG is associated with inflammatory conditions 

due to interference by the renal elimination of 

proinflammatory cytokines, cytokine production increase 

in uremia, or other inflammatory effect on renal 

function; 2) The study by Romao et al. (2006), which 

explains that patients with CKD have activation of the 

acute phase response, which is associated with CKD 

stage; 3) The study by Abraham et al. (2009) who found 

that there is a high degree of inflammation in patients 

with predialysis as seen from the high levels of hs-CRP; 

and 4) The study by Fox et al. (2010) explaining that 
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CRP is associated with CKD. In this study there were no 

significant differences in hs-CRP levels between the 

CKD stages. Hs-CRP levels in this study did not 

represent CKD stages due to insufficient sample. 

Several theories explaining the relationship 

between decreased kidney function and inflammation 

are: 1) reduction in the excretion of proinflammatory 

cytokines6,14,30; 2) a decrease in the activity of nitric 

oxide synthase3,12,19,32; 3) decrease in CRP filtration12; 4) 

common risk factors such as hypertension, obesity, and 

diabetes3,6,12,19,28,32; and 5) renal cortical thinning.3,6,12 

The results of this study could not explain the cause of 

the increase in CRP because it was not studied. To prove 

this theory, further research is needed. 

Some limitations of the study that could influence 

the results, among others, is that this study was a cross-

sectional research so that hs-CRP level examination was 

only done once, whereas the inflammatory process in 

CKD was a chronic inflammation. In addition, due to 

insufficient sample population of patients with CKD in 

the Kidney-Hypertension Outpatient Clinic, Dr. Soetomo 

Hospital, majority of the patients were those with stage 

3,4 and 5 non-dialysis so that the study could not include 

stage 1 and 2. The study also did not involve groups of 

non-CKD patients, and hsCRP levels examined were 

pentameric CRP, while in the condition of pH change, 

uremia, and low calcium levels, it would dissociate into 

monomeric CRP. Some confounding variables were 

identified from the history taking, which was very 

subjective, for example: a history of smoking, sleep 

disorders, alcohol drinking and drugs taken. 

Conclusion 

Distribution of CKD patients in this study were between 

the age range of 28-65 years (mean 55.49 ± 7.62 years); 

mostly were female sex; total controlled DM patients 

were 36.11%, nonDM 63.89%; total hypertensive 

patients using ACEI/ARB was 43.05%, non-HT/non 

ACEI/ARB 56.95%, and total dyslipidemia patients who 

used statin were 29.16%, non dyslipidemia/non-statin 

were 70.84%. Mean hs-CRP levels in CKD stage 3 was 

2.29 ± 2.86; in CKD stage 4 was 2.48 ± 2.19; and in 

CKD stage 5 non-dialysis were 2.09 ± 2.54. There was 

no significant difference between hs-CRP levels in CKD 

stage 3, stage 4 and stage 5 non-dialysis. In this study, 

CRP levels did not represent the increase in CKD stage. 

Further research must be done on the relationship 

between hsCRP levels with CKD stage using cohort 

study and studies similar to this one should involve all 

stages of CKD (stage 1 to 5). 

Conclusion 

The author stated there is no conflict of interest 
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