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oal: The goal of this study is to determine the effect of the hemodialysis durations on the
Gconcentration of inflammatory agents C-reactive protein concentration, fibrinogen and fer-

ritin in hemodialysis patients. There is not enough reliable research data about the primary
causes of the increase of these agents levels in the serum. The role of inflammatory agents in the
development of primary renal disease, pathogenesis and morphogenesis and in particular the
development of complications and comorbidities is unclear. Patients and methods: The study
included 114 chronic hemodialysis patients who were on dialysis three times a week for 4 hours,
according to the regular protocol of hemodialysis at the Cantonal Hospital Zenica, Department
for hemodialysis. Results and discussion: Patients were analyzed according to the hemodialysis
duration (years) and on the basis of duration of hemodialysis are divided into 3 groups: According
to the average values of fibrinogen in all three groups was p<0.05 which is not statistically significant
difference according to the hemodialysis duration. Average values of ferritin in group 1 (patients
less than 1 year on hemodialysis) was 612+543 in group 2 (patients with hemodialysis duration
between 1-10 years) was 1056+852, and in group 3 (patients with hemodialysis duration over 10
years) was 610+£700. According to the average values of ferritin in all three groups we see that
p<0.05. In the second group ferritin concentrations were highest. In the third group of patients
the results were the same as in the first group. Conclusion: It was found that the duration and
type of hemodialysis does not affect the concentration of inflammatory agents in the blood. Key
words: duration of hemodialisis, inflammatory agens.
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1. INTRODUCTION

modialysis patients with inflammatory

Inflammation/infection is an inde-
pendent risk factor for the development
of a number of complications during he-
modialysis especially cardiovascular (1).
Parameters: C-reactive protein, ferritin
and fibrinogen are the most important
parameters monitored in inflamma-
tory reactions of various degrees and
the genesis of the chronic kidney insuf-
fitiency (2). Inflammation is present in
30-50% of patients treated with regular
hemodialysis (3). In this regard, in he-
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mediators most often are followed C-re-
active protein, fibrinogen and ferritin.
C-reactive protein is known in lab-
oratory diagnosis as the most studied
plasma protein that is used as an in-
flammatory marker, which is an im-
portant indicator of inflammation, tis-
sue necrosis or trauma. In addition to
the discovery of the acute inflammatory
response, C-reactive protein is useful in
assessing disease progression and ther-
apeutic efficacy. It has high sensitivity
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and low specificity. In contemporary
literature, a strong emphasis is placed
on an elevated C-reactive protein lev-
els as a risk factor for morbidity and
mortality in patients on hemodialysis.
In addition, there is a relationship be-
tween elevated levels of C-reactive pro-
tein, atherosclerotic plaque and mal-
nutrition (MIA syndrome). It is a ma-
jor cause of hospitalization for hemodi-
alysis patients. If C-reactive protein is
>10 mg/L, clinical experience and lit-
erature data indicate that it is a case of
an acute or chronic inflammatory pro-
cess and a smaller percentage indicate
the existence of malignancy, vasculitis
and symptomatic disease in the form
of thrombosis or resorptive result af-
ter surgery (4).

Fibrinogen may be increased in
any form of inflammation, as it is acute
phase protein. Fibrinogen level always
reflects activity of emergent, recurrent
or chronic primary process with or
without activation signs. It is also be-
lieved that many of the above processes
in a dynamic relationship with the level
of fibrinogen are sometimes reversible
and recurrent (5).

Ferritin as a marker of acute inflam-
mation, it may also be of the chronic
one. The increase of ferritin level in se-
rum is a strong predictor of hospital-
ization in patients on hemodialysis. It is
believed that serum albumin is a strong
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long-term indicator of mortality in pa-
tients undergoing hemodialysis. It is
also considered that the increase in se-
rum ferritin represents reliable indica-
tor of short-term mortality for the pe-
riod of 12 months in patients on hemo-
dialysis. Therefore, in case of stable con-
centration of iron, high levels of ferritin
in serum may be a morbidity risk fac-
tor. Also, the recent increase in serum
ferritin can carry an increased risk of
mortality in these patients (6).

2. PATIENTS AND METHODS
The study included 114 chronic he-
modialysis patients who are on dialysis
three times a week for 4 hours, accord-
ing to the regular protocol of hemodi-
alysis at the Cantonal Hospital Zenica,
Department for hemodialysis. Hemodi-
alysis is performed on machines Frese-
nius MC 4008, Fresenius 5008, Braun
Dialog. All patients had a diagnosis of
end-stage renal disease on the basis of
official criteria and diagnostic param-
eters which are recorded in their medi-
cal records and recorded in their dialy-
sis notebooks. Patients in the study were
registered until the 2010. Monitoring of
dialysis patients is performed, besides
periodic laboratory tests, also by ex-
aminations of specialists according to
official recommendations and guides
for hemodialysis (7). The research was
conducted in the Cantonal Hospital Ze-
nica at the Department for hemodialy-
sis. Blood samples were collected before
hemodialysis venous puncture. Out-
comes were measured by inflammatory
parameters and years on hemodialysis.
To test the statistical significance of
differences between the samples were
used parametric and non-parametric
tests (Chi-square test, Student’s t-test
and Mann-Whitney test), as well as the
linear correlation. Statistical hypothe-
ses were tested at a significance level of
a=0.05. The difference between samples
was considered significant if the p<0.05.

3. RESULTS

The study included 114 patients,
with mean age 55 (45-67) years, 56 men
(49%), 48 women (51%). The parameters
of inflammation in groups according to
the duration of peritoneal hemodialysis
treatment are shown in Table 1.

The parameters of | Group 1 Group 2 Group 3

inflammation N=37 (32%) N=64 (56%) N=13 (12%) P
C-reactive protein | 5.1 (3.2-13.5) 3.7 (3.2-8) 4.8 (3.2-6.9) >0.05
Fibrinogen 3.3+1.8 3.7+12 3.3+1.2 >0.05
Ferritin 612 + 543 1056 + 852 610 + 700 <0.05

Table 1. The parameters of inflammation in groups according to the length of dialysis service

Legend: N-number of respondents

The table shows the parameters of
inflammation in groups according to
the duration of hemodialysis. In group
1 (patients less than 1 year on hemodi-
alysis), the average value of C-reactive
protein was 5.1 mg/L. In group 2 (pa-
tients with hemodialysis duration be-
tween 1-10 years) the average value of
C-reactive protein was 3.7. In group 3
(patients with hemodialysis duration
over 10 years) the average value of C-
reactive protein was 4.8.

By average C-reactive protein values
there was no significant differences be-
tween the three groups of patients and
the difference between groups was not
statistically significant (p>0.05). Aver-
age values of fibrinogen in group 1 (pa-
tients less than 1 year on hemodialysis)
was 3.3+1.8 in group 2 (patients with
hemodialysis duration between 1-10
years) was 3.7+1.2, and in group 3 (pa-
tients with hemodialysis duration over
10 years) was 3.3+1.2 g/L.

According to the average values
of fibrinogen in all three groups was
p<0.05 which is not statistically signif-
icant difference according to the hemo-
dialysis duration.

Average values of ferritin in group
1 (patients less than 1 year on hemo-
dialysis) was 612+543 in group 2 (pa-
tients with hemodialysis duration be-
tween 1-10 years) was 1056+852, and in
group 3 (patients with hemodialysis du-
ration over 10 years) was 610+700. Ac-
cording to the average values of ferritin
in all three groups we see that p<0.05.
In the second group ferritin concentra-
tions were highest. In the third group of
patients the results were the same as in
the first group. We believe that a possi-
ble reason for this was the insufficient
number of patients in the third group,
or only 12%.

It is known that the increased con-
centration of ferritin is associated with
inflammation and in particular receiv-
ing iron during hemodialysis treatment.
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4. DISCUSSION

In this study elevation of inflamma-
tory parameters in relation to the du-
ration of the hemodialysis service was
not shown. In this study (Table 1) by the
duration of hemodialysis treatment av-
erage C-reactive protein values was 5.1,
which is a significant increase com-
pared to baseline (3.2). However, the
highest concentration was 13.5 which
is a big range. The first group had the
shortest duration hemodialysis, up to
one year. We believe that these are pa-
tients who are just starting hemodialy-
sis treatment in the stabilization phase
of the organism and there are impacts
of disease and comorbidity. In the sec-
ond and third groups according to the
duration of hemodialysis treatment was
recorded lower average levels of inflam-
matory agents. Results are consistent
with earlier studies which presented
that duration of hemodialysis treat-
ment affects the increase in inflamma-
tory agents levels, particularly C-reac-
tive protein (8). Many studies and sur-
veys show that there is elevation of C-
reactive protein in patients on dialysis.
A prospective multicenter study was
made on the influence of hemodialysis
treatment on the C-reactive protein val-
ues (9, 10). Increased levels of C-reactive
protein were recorded in 25% of patients
during dialysis treatment. In addition,
regardless of the level of predialysis C-
reactive protein, changes in the level of
C-reactive protein during hemodialysis
treatment was associated with an in-
creased risk of mortality, or an increase
of 1 mg/L in C-reactive protein levels is
associated with a 9% increase in mor-
tality. This means that patients with in-
creased levels of C-reactive protein for
more than 3 mg/L during hemodialysis
treatment will have an increased risk of
death for about 30% (9, 10).

Patients who are for many years
on hemodialysis have elevated fibrin-
ogen levels (11). High levels of fibrin-
ogen in the plasma can cause thrombi
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in arteriovenous fistulas. It is known
that many factors influence the level
of fibrinogen in the plasma, including
diet, medications, age, smoking, alco-
hol, body mass, gender, exercise and
race (11).

All researchers agree that there are
numerous variations in the concentra-
tion of ferritin and that they are the re-
flection of many processes which is par-
ticularly associated with administration
of iron and erythropoietin preparations
(12). These results agree with studies
by other authors (6) in which ferritin is
elevated in most patients undergoing
hemodialysis. According to the dura-
tion of hemodialysis there is a signifi-
cant increase in serum concentrations
of ferritin in patients who are longer in
treatment.

5. CONCLUSION

The reason why it was not shown
the elevation of inflammatory param-
eters can be in good dialysis which pa-
tients undergo, the quality of care, but
also advanced technology, better appli-
ances and filters in the last decade com-
pared to the previous period, which ef-
fectively removes inflammation medi-
ators. Examples of such technologies
include high flow hemodialysis and on-
line hemodiafiltration, which effectively
removes medium to large molecules,
while inflammatory mediators fall into
that category.
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