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Abstract: Chronic inflammation, as reflected by increased level of acute phase protein such as C-reactive
Protein (CRP) 1s highly prevalent in hemodialysis patients. CRP 1s a strong predictor of overall and
cardiovascular mortality and morbidity in hemodialysis patients. This research was conducted to determine the
C-reactive Protein (CRP) levels and its correlation to demographic and clinical characteristics and Laboratory
values in hemodialysis patients in Sari, Iran. In a cross sectional study, 147 hemodialysis patients were studied.
Patients' demographic and clinical data were recorded and also serum CRP, Cholesterol, Albumin, Phosphorous,
Calcium, Hemoglobin and Hematocrit levels were measured. Overall, the mean CRP concentration was
15.8 mg L. With considering te the different cuteff point (5, 6.2, 10mg L") for CRP level, 107 patients (72.8%)
had CRP level >5 mg 1.7, 99 patients (67.3%) had CRP level>6.2 mg 1.~ and 77 patients (52.4%) had CRP level
>10mg I.7". The CRP levels greater than &.2, had a direct statistically significant correlation with duration of
hemodialysis and phosphorus level (p = 0.01). Alse, CRP levels above 10 mg L™ had a direct statistically
significant correlation with age and phosphorus levels (p = 0.02). According to the prevalence of high CRP level
and it's correlation with age, duration of hemodialysis and phosphorus level in hemodialysis patients, CRP level

should be screened in this group of patients routinely because of its prognostic importance.
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INTRODUCTION

The number of patients with End Stage Renal Disease
(ESRD) increases rapidly (Kalantar-zadeh et af., 2003). In
spite of the noticeable improvement in dialysis
technology and patients care (Pecoits-Filho et al., 2002),
unacceptably the mortality rate of hemodialysis patients
has remamed high (Ortega et al., 2002). Cardiovascular
Disease (CVD) remains the major cause of morbidity and
mortality in ESRD patients (Nasri et al., 2006a),
accounting for approximately half of all death in these
patients (Zimmermann et af., 1999). Although, the
prevalence of classic and traditional cardiovascular risk
factors such as hypertension, hypercholesteremia, etc. 1s
high m this population, it cannot fully explain this
increased  incidence  of cardiovascular disease
(Selim et al., 2006). Therefore, the focus of research has
shift on newer cardiovascular risk factors in these patients
such as chronic inflammation. Chronic nflammation, as
reflected by increased level of acute phase protein such

as CRP (Korevaar et al., 2004) is highly prevalent in
hemodialysis patients. CRP 18 an acute-phase protein
(Al-Hamdan et al., 2009) and a Well-known mdicator
(Avram et al., 2005) and a sensitive marker of underlying
inflammation (Ducloux et al, 2002). CRP is a strong
predictor of overall and cardiovascular mortality and
morbidity in hemodialysis patients (Racki et al., 2006;
Korevaar et al., 2004). Chronic inflammation may lead to
adverse consequences such as decline in appetite,
increased rate of protein depletion in skeletal muscle and
other tissues, muscle and fat wasting,
hypercatabolism, endothelial damage and atherosclerosis
(Kalantar-zadeh et al., 2003). Therefore, monitoring of the
inflammatory status of hemodialysis patients 1s generally
recommended (Hung et af., 2008) and measurement of
CRP may faster determine risk of death in chronic dialysis
patients (Iseki ef al., 1999). Considering the importance of
inflammatory factors, especially CRP, in hemodialysis
patients, this research has done, as a basis for
subsequent studies.

Corresponding Author: Amir Emami Zeydi, MSc of Critical Care Nursing, Faculty of Nursing and Midwifery,
Mazandaran University of Medical Sciences, P.O. Box 481675793, Sari, Iran
Tel: 0098 1512267342-5, 00989111510004 Fax: 0098 1512268915



FPak. J. Biol. Sci., 14 (10): 595-599, 2011

Hence, the objective of present study was to
evaluate serum C-reactive protein (CRP) level and its
correlation to demographic and clinical characteristics and
Laboratory values in hemodialysis patients in Sari, north
of Tran.

MATERIALS AND METHODS

In February 2011, in a cross-sectional study from two
hemodialysis centers (Tmam Khomeini and Fatemeh Zahra
Hospitals), 147 hemodialysis patients, aged between 20-70
vears, were studied. All included patients were on chronic
hemodialysis for minimum of six months and c¢linically
stable without any obvious active inflammatory state or
infectious disease. Patients with history of renal
transplantation, overt cardiovascular, liver and
autoimmune disease or malignancy were excluded. Also,
patients who had a history of vitamin C, alcohoel, oil fish
and immunosuppressive drugs consumption during
2 months prior to the study were excluded. Dialysis was
performed three times a week, 3.5-4 h session and the
bicarbonate-based dialysate was used for all patients.
Demographic and clinical characteristics of patients were
obtained from interview and chart reviews. Approval from
Mazandaran University of medical sciences Ethics
Committee and informed written consent from patients
obtained. At the beginning of the hemodialysis session,
10 mL of blood sample was drawn from venous end of
Arteriovenous (AV) fistula for measuring of CRP,
Cholesterol, Albumin, Phosphorous, Calcium, Hemoglobin
and Hematocrit level. Serum CRP concentration was
measured by Nephelometric method (Nycocard, England,
Norway). Phosphorus level was measured with Pars
azmoon company kit and photometric technique by BT
3000 and serum calcium was measured with ortho-
cresolphthalem Complexone (o-CPC). Serum cholesterol
and albumin levels were measured by standard kits.
Hemoglobin and Hematocrit level was measured with cell
counter.

Statistical analysis: Statistical analysis was performed
with SPSS version 17 statistical software package. Data
were collected and then, analyzed by chi-square, paired t
test and fisher statistical tests. Statistical correlations
were assessed using bivariate correlation test. The p<0.05
has been considered as statistically sigmficant level.

RESULTS

A total of 147 hemodialysis patients were studied.
The mean age of patients was 60.38+13.5 years, ranging
from 25 to 70 years. The mean duration of hemodialysis
was 38.82 months (range from 6 to 214 months). The mean
of BMI (Body Mass Index) in patients was 24.62 (95% CT
characteristics of the patients are shown in Table 1.

23.77 to 25.47). The demographic and clinical Overall, the
mean CRP concentration was 15.8mg L™ (95% CI: 13.7 to
17.9). Female patients had higher CRP value than men;
however the difference was not statistically sigmficant.
Overall laboratory values are shown in Table 2. With
considering the different cutoff point for CRP level (5, 6.2,
10mg 1.7", 107 patients (72.8%) had CRP level>5mg L.,
99 patients (67.3%) had CRP level>6.2 mg L™ and 77
patients (52.4%) had CRP level>10 mg L~ (Table 3). CRP
levels greater than 5 mg L., as a cutoff point, didn’t have
statistically significant correlation with any of the
demographics, clinical and laboratories parameters.
Relationship between CRP levels greater than 6.2, as a
cutoff peint, with dwation of hemodialysis and
phosphorus level was statistically sigmficant. So, higher
phosphorus level [in CRP<6.2= 5.541.7 and in CRP>6.2=
6.3£1.8 mg dL.™' (p = 0.01)] and more time being on
hemodialysis [in CRP<6.2 = 27.9 and in CRP>6.2 = 44.1
months (p=0.02)] has been associated with higher CRP
levels. Also, considerng CRP cutoff poimnt above
10 mg L™ had a direct statistically significant correlation
with age and phosphorus levels. So that the mean age of
patients with CRP levels lower than 10 mg 1.™' was equal

Table 1: Frequency distribution of patient's demographic and clinical
characteristics

Characteristics No. Percentage
Gender

Male 74 50.3
Fernale 73 49.7
Marital status

Single 8 5.4
Married 139 9.6
Smoking

Yes 14 9.5
No 133 90.5
Cause ol renal [ailure

Diabetes 60 40.8
Hypertension 69 46.9
Other causes 18 12.3
Shilt ol dialysis

Fixed day 38 25.8
Fixed evening 2 1.4
Fixed night 19 12.9
Mixed 88 59.9

Table 2: Taboratory wvalues in hemodialysis patients (mean and 95%
confidence interval)

Test Overall (n = 147)
Cholesterol (mg dL™) 149 (145 to 152)
CRP 15.8(13.7t0 17.9)
Albumin (mg dL™") 4.22 (4.16t0 4.29
Phosphorous (mg dL™) 6.07 (5.77to 6.37)
Calcium (mg dL™!) 8.46 (8.32 to 8.69)

Hematocrit
Hemoglobin

30.6(20.7to 31.5)
9,80 (9.51 to 10.08)

Table 3: Frequency distribution of patients with considering different CRP

cutoff point
CRP cutoff point No. Percentage
=5mgL™! 107 728
>6.2mgl™! Q9 67.3
>10 mg L 77 52.4
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Table 4: The relationship between different cutoff point of CRP with some demographic and clinical characteristic

Characteristics CRP No. Mean SD SEM p-value (between groups)

Age <5 40 59.90 13.04784 2.06304 0.79
=>5 107 60.5607 13.72244 1.32660
6.2 48 59.9375 13.17865 1.90217 0.783
>6.2 99 60.596 13.71571 1.37848
<10 70 57.80 14.00269 1.67364 0.027
>10 77 62.7273 12.66640 1.44347

Duration of hemodialysis <5 40 30.35 37.35042 5.90562 0.15
=5 107 41.9907 45.49881 4.39854
<6.2 48 27.9375 34.71857 5.01119 0.020
>6.2 99 44101 46.58643 4.68211
=10 70 36.10 46.23386 5.52600 0.472
>10 77 41.2987 41.24767 4.70061

Phosphorus <5 40 05.665 1.71293 0.27084 0.10
=>5 107 06.2236 1.88314 0.18205
<6.2 48 05.5583 1.71586 0.24766 0.019
>6.2 99 06.3204 1.86882 0.18782
<10 70 05.7429 1.64269 0.19634 0.039
>10 77 06.3704 1.98276 0.22596

to 57.8 and in patients with higher CRP levels was
equal to 62.7 years (p = 0.02). In addition in patients with
CRP lower and higher than 10 mg 1.7, the
mean blood phosphorus level was 5.7 and 6.3 mg dL.™,
respectively (p = 0.03) (Table 4). Moreover, a significant
correlation between CRP greater than 10mg L ™" and
fixed mght shuft of hemodialysis was found (p = 0.04). No
significant correlation between BMI, cholesterol, albumin,
hemoglobin, hematocrit, caleium level and CRP was found
(p=0.05).

levels

DISCUSSION

With considering to the different cutoff point
(5,6.2,10 mg L™ for CRP level in hemodialysis
patients (Racki et af., 2006, Hung et al., 2008; Iseki et al.,
1999), results of the present study showed that a
significant proportion of hemodialysis patients had
elevated level of CRP. Indeed 72.8% of patients had CRP
level over the upper limit of normal human subjects
(5mg L™, 67.3%had CRP level=6.2 mg I.7" and 52.4%
had CRP level=10 mg L~". In view of the fact that
hemodialysis procedure itself contributes to the
inflammatory response (Yao et al, 2004), chronic
inflammation may be one of the causes of increased
mortality and morbidity in this population ( Yilmaz, 2007),
especially because of its association to atherogenesis and
cardiovascular events which account for approximately
50% of the death in dialysis patients (Collins et al., 2003).
Several studies have confirmed that mflammation, as
reflected by elevated level of CRP, 1s a significant
independent predictor of mortality in dialysis patients
(Yeun et «l, 2000, Wanner and Metzger, 2002).
Korevaar et al. (2004) identified that CRP level itself and
an increase in CRP level during a dialysis session are

independently associated with an increased mortality risk
in hemodialysis patients. In a study conducted by
Racki et al. (2006), the CRP cutoff point of 6.2 mg 1.7" was
predictive of increased mortality mn patients with ESRD.
Finding of present study showed that more than two-third
of patients had CRP concentration above 6.2 mg L™, In
another study that performed by Tseki et al. (1999) they
used 10 mg L™ as their cuteff values in dialysis patients.
With considering 10 mg L7" as a CRP cutoff in
hemodialysis patients, 52.4% of our patients have CRP
higher than 10 mg 1.~". This indicates the high incidence
of mflammation m this patients. Razeghi et @l (2008)
observed that in 41% of hemodialysis patients, CRP was
higher than 10mg L™". Ina study by Hung et al. (2008)
the mean of CRP was 14.3 mg I.~" and 53% of patients had
CRP level>5mg L ™" Increase of 1 mg L™ in CRP level was
associated with 9% increasing m mortality risk
(Korevaar et al., 2004). Iseki et al (1999) showed a 3.5
times higher mortality risk in hemodialysis patients with
CRP level greater than 5 mg L™ after 5 years of follow
up. In all studies with different CRP cutoff points, patients
with CRP values above chosen cutoff point were at
increased risk of overall and cardiovascular mortality.
Also, mn dialysis patients high CRP level predict lower
serum  albumin  concentration and lower serum
Hemoglobin (Hb) level with poor response to EPO
(Ortega et al, 2002). Teruel et al. (2005) found an
inverse correlation between CRP and serum albumin and
Hb level in hemodialysis patients. Also, in another study
1in hemodialysis patients, an mverse correlation of Mean
Platelet Volume (MPV) with serum CRP level was seen
(Nasri et al., 2006b).

In this study, CRP levels above 6.2 had a direct
statistically sigmificant correlation with duration of
hemodialysis and phosphorus level. CRP levels greater
than 10mg L~ have significant relation with age and
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phosphorus levels (p<0.05). But no significant correlation
between CRP and BMI, cholesterol, albumin, hemoglobin,
hematocrit and calcium levels was found (p=0.05). On the
other hand, studies have reported mcreased risk of
cardiac disease with high CRP levels without a decrease
i albumin levels. Therefore, in the presence of normal
albumin levels, CRP levels may increase (Razeghi et al.,
2008). Absence of a significant correlation between CRP
and albumin in the present study was compatible with the
study of Nascimento et al. (2004) which observed no
significant correlation between CRP and serum albumin
level in hemodialysis patients. Also, in another study that
conducted on hemodialysis patients, no significant
association between serum CRP and serum albumin was
seen (Baradaran and Hamid, 2005). Hung et al. (2008)
observed a direct relationship between serum phosphorus
and CRP in a cohort study In another study, Calo et al.
(2011) showed that in dialysis patients, CRP reduction can
lead to decrease in phosphorus level.

CONCLUSION

The results of this study demonstrate that the
prevalence of mflammation among the hemodialysis
patients is high and CRP level greater than 6.2 and
10 mg L' (as a cutoff point), have correlation with age,
duration of hemodialysis and phosphorus level in these
patients. Considering that even a single determination of
CRP level is predictive of poor prognosis in hemodialysis
patients, regular checking of CRP may be helpful to tailor
appropriate management strategy.
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