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Introduction: Acute phase response was reported in people with hemodialysis
(HD) and peritoneal dialysis (PD). However, it is not clear if this response is
higher in one method of treatment than other. Herein we investigate the differences
in serum levels of C-reactive protein (CRP), albumin (Alb), and high-density
lipoprotein (HDL) among individuals on HD and PD.
[Continued…]
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1. Introduction
The markers of acute phase response such as cytokines, C-reactive protein (CRP), albumin (Alb), and
cholesterol have been identified as the predictive factors for the occurrence of different pathologic
conditions and mortality in general population. Pro-inflammatory cytokines and CRP are considered
positive acute phase mediators which increase during inflammation. Mounting evidence indicated that
elevated serum levels of pro-inflammatory cytokines were correlated with increased risk of various
autoimmune, neurological, psychiatric, and cardiovascular diseases (1,2). CRP was also found to be a
predictive and prognostic mediator for cardiovascular morbidity and occurrence of different malignancies
(3). Alb, high density lipoprotein (HDL) cholesterol, on the other hand, are known as negative acute
phase reactants and decrease during inflammatory process. Hypoalbuminaemia due to malnutrition was
found to be a strong predictor of death.
Hemodialysis (HD) was reported to induce inflammation and increase the levels of pro-inflammatory
mediators. Studies demonstrated that hemodialysis was associated with increased serum levels of
cytokines such as interleukin (IL)1 and tumor necrosis factor (TNF)-alpha which may have negative
impacts on the health of people on hemodialysis (4). Catabolism, wasting, fatigue, and periarticular
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fibrosis are frequent symptoms in people on long-term hemodialysis. Moreover, increased risk of various
co-morbid conditions have been reported in this population (5). Inflammation due to hemodialysis has
been suggested to be responsible for the occurrence of aforementioned complications and co-morbidities.
Our knowledge about the effects of peritoneal dialysis (PD) on inducing inflammation is limited and few
studies with conflicting data investigated the serum or peritoneal levels of the mediators of acute phase
response (IL1, IL6, and TNF-alpha) in individuals on PD. One prior study reported high plasma levels of
IL1 in people on continuous ambulatory peritoneal dialysis (6). Elevated serum levels of IL6 was also
described in another trial (7). However, two studies found no association between PD and increased
serum levels of IL1 and IL6 (8,9).
In this study, we evaluate the serum levels of CRP as a positive acute phase mediator as well as Alb and
HDL as negative acute phase agents in people on HD and PD to find out if there is any significant
difference between these two methods of treatments in inducing inflammation.

[Abstract Continued…]
Methods - This is a cross-sectional study conducted in Imam Khomeini
Hospital complex. 59 individuals on HD (33 men and 26 women) and 17
participants on PD (6 men and 11 women) were included in our study.
CRP, Alb, and HDL values were measured in these groups and compared
to each other.
Results Increased serum levels of CRP were more frequent in PD
patients. Furthermore, decreased serum levels of Alb, as a negative acute
phase protein, were also detected more common in PD group compared to
HD patients. On the other hand, levels of HDL were lower in HD
individuals. There was no association between CRP and duration of
dialysis, as well as, HDL serum levels. But significant correlation was
observed between CRP and Alb serum levels.
Conclusion - People with PD therapy are more prone to increased acute
phase response which may increase the risk of different complications
and co-morbidities.
© 2018 Journal of Nephrology and Renal Transplantation. All rights reserved
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2. Patients and Methods

2.1 Patients
This is a cross-sectional study of people with end stage renal disease undergoing HD or PD who referred
to Imam Khomeini Hospital Complex affiliated to Tehran University of Medical Sciences between
January 10, 2009 to May 10, 2009. Inclusion criteria were patients with end stage renal disease who had
survived at least one month on dialysis. Patients received immunosuppressive treatments or suffered from
any pathologic conditions including renal failure with unstable clinical manifestations, malignancy,
autoimmune diseases, and congestive heart failure were excluded from our study. All participants gave
written consent.
2.2 Methods
Blood samples for CRP levels were taken from our included patients in the morning after 12 hours of
fasting and stored at —20oC. Serum levels of CRP were measured using enzyme-linked immunosorbent
assay. The assay is based on a sandwich ELISA technique which used an anti-CRP antibody as a catching
antibody and an identical biotinylated antibody as the detecting antibody. The tentative normal range of
CRP is <6 mg/lit and we divided our cases into two subgroups based on their serum CRP levels (negative:
CRP<6mg/lit and positive: CRP>=6mg/lit).
Serum levels of Alb and HDL in our participants were also measured. Alb serum levels of less than 3.5
were considered as “low level” while 3.5 and higher was in normal range. We also divided our patients
into 2 classifications based on serum levels of HDL (serum HDL<30 mg/dl: low level and HDL>=30
mg/dl in normal range).
2.3 Statistical analysis
Continuous variables were presented as means and standard deviations (SD). Also, for statistical analysis,
independent T-test was used. Categorial variables were described using percentage and to compare, Chisquare and ANOVA were used. The obtained data were analyzed by SPSS and the statistical significance
was set at P-value of <0.05.
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3. Results

59 individuals on HD (33 men and 26 women) and 17 participants on PD (6 men and 11 women) were
included in our study. Patients were on dialysis ranging from 1 month to 17 years with the mean (SD) of
4.4 years (8.35). The duration of dialysis was not significantly different between 2 groups (P-value: 0.15).
Positive CRP was observed in 11 patients in HD group (18.6%) and was found in 10 individuals on PD
(66.7%). There were statistically significant higher levels of CRP in participants on PD compared to
individuals in HD group.

In HD group, 11 patients had low serum levels of Alb (18.6%) while they were observed in 13 individuals
of PD group (76.5%). Decreased levels of Alb were observed in PD individuals significantly more
frequent than HD patients (P-value:0.00). Regarding HDL cholesterol, its low levels were observed in 22
participants and 1 patient in HD and PD groups, respectively.

Negative association was observed between serum levels of CRP and Alb (P-value: 0.002). Furthermore,
a positive correlation was found between serum levels of CRP and duration of dialysis (both HD and PD)
(P-value: 0.014). However no significant correlation was observed between CRP and HDL serum levels.

4. Discussion

In this study CRP, Alb, and HDL values were investigated in individuals with chronic renal insufficiency
undergoing PD and were compared to values measured in patients on HD. We realized that patients on
PD were at greater risk for increased CRP and decreased Alb compared to individuals on HD. However,
decreased levels of HDL were more common in participants on HD. In contrast to our study, 2 prior trials
reported that people with HD therapy had higher levels of CRP compared to individuals with PD therapy
(10,11). Haubitz et al. (10) compared CRP values between individuals with chronic renal insufficiency,
patients with HD and PD therapy. The authors found out that People on PD had the statistically lower
levels of CRP compared to individuals with HD therapy. However, no significant difference was reported
comparing to people with ESRD and without dialysis. Of interest, another study reported that PD and HD
therapies had no significant effects on serum CRP and cytokines (12). These conflicting results can be
due to methodological differences. The design of studies, the method of HD and PD using in patients, and
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the way that CRP values were measured were all the possible bias which may considerably affect the
results. The small sample sizes of all these trials should not also be discounted.

Many aspects of inflammation are yet unclear. Our knowledge is limited about different pathways
beginning inflammation and various inflammatory cascades. However, it is now well-recognized that this
immune system dysfunction can bring numerous negative long-term outcomes (13,14). Therefore, trying
to understand the impact of dialysis on inflammation can let practitioners choose a better method of
treatment in people with end stage renal disease and anticipate the impact of the treatment on health of
individuals.

Our study had different limitations. The small sample size was the main one. We used a cross-sectional
design for our purpose and we did not estimate the effects of dialysis duration on the markers of
inflammation. Furthermore different confounders can be mentioned for the association such as age and
sex which were not stratified in our study. Overall, we recommend that future studies with long-term
follow-up and large samples of patients should be conducted.

In conclusion, we found out that PD therapy may prone people to inflammation more than HD which may
lead to higher prevalence of different complications and co-morbid conditions.
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