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Abstract: Anemia is a common consequence of chronic kidney disease (CKD) that is linked to a decrease in patients’
quality of life, a rise in morbidity and mortality, and an acceleration in CKD progression. This study aimed to investigate
the hematological profile of chronic renal patients undergoing hemodialysis and to correlate the same with anemia. Fifty
(54% males and 46% females) with ages ranging from 18-76 years of patients with CKD and on regular maintenance
hemodialysis not less than three months at the Iraqgi center for dialysis in Baghdad teaching hospital, and 30 healthy adults
were recruited into the study. Hemoglobin concentration, red cell count, white blood cell count, platelet count, ESR, CRP
and HCV were assessed for the subjects and controls. Results were analyzed using a t-test independent, and the data
were retrieved from the laboratory information system in the hospital. Red blood cell count was reduced in nearly all (96%)
of the study patients, while ESR was elevated in (98%) and CRP was elevated in (95%). All patients suffered anemia
in HD patients. Most of the patients' WBCs and platelet counts were normal. Anti-HCV antibodies were positive in 15
(30%) of these patients, with non-significant differences in both genders. The study concludes that anemia is a significant
comorbidity in hemodialysis patients, with several factors contributing to it, and thorough workup and successful treatment

of anemia are essential in this group of patients.
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|
Introduction

Chronic kidney disease (CKD) is a type of kidney disea-
se that causes a progressive loss of kidney function which is
present for more > 3 months'. Anemia is a common charac-
teristic of CKD associated with poor results in hemodialysis
(HD) patients?. It is related to a decline in patient quality
of life, as well as a rise in morbidity and mortality, and ac-
celerates the progression of CKD3. In patients with CKD,
anemia is when hemoglobin levels are < 13.0 g/dl in adult
males and 12.0 g/dl in adult females*. Based on the WHO
description, approximately 90% of patients with glomerular
filtration (GFR) < 25-30 mL/min would have anemia®.

Kidney disease is the 12th most prevalent cause of
death, representing over 1.1 million mortality worldwide per
year®. According to the Ministry of Health and Environment
reports the prevalence of renal failure in Iraq has increased
over the last few years. In Iraq, without the Kurdistan region,
kidney disease is the fourth among the top ten causes of
death at 6.06 %, with 5.9% for males and 5.84% for fema-
les”. Thus, HD is widely used worldwide, but the effects of
HD on patients' blood have not been investigated thorou-
ghly in Iraq.

Patients with CKD undergoing hemodialysis (HD) have
higher hepatitis virus compared to individuals with normal
renal function®. In developing countries, the prevalence of
anti-HCV seropositivity among HD maintenance patients
varies from 5% to 60%?°. Therefore, the prevalence of HCV
infection in hemodialysis (HD) patients and its associated
risk factors is not well established in our country.

This study was carried out on hematological parame-
ters associated with various changes, particularly hemoglo-
bin (Hb) indices, which are most commonly affected, giving
rise to anemia. In addition, our country has not well-establi-
shed the prevalence of HCV infection in hemodialysis (HD)
patients and its associated risk factors.

|
Materials and methods

Patients and Methods

This was a cross-sectional study carried out at the Iraqi
center for dialysis in Baghdad teaching hospital, with volun-
tary participation of 50 (27 males; 23 females) HD patients;
it is providing an average of 2 dialysis sessions per week
for each patient compared to the control group (30 people
non-hepatitis virus without CKD). Inclusion criteria include
maintenance HD patients older than 18 years and duration
of hemodialysis for more > 3 months.

Ethical Considerations

The local ethics committee of the Ministry of Health
and the Environment has approved the research. Written
permissions were obtained from the competent authorities
based on a description of the study and its objectives, and a
signed agreement was reached to treat all individual clinical
information as confidential.

Citation: Humudat, Y. Assessment of the impact of anemia on hematological parameters among hemodialysis patients with chronic kidney
disease. Revis Bionatura 2023;8 (1)32. http://dx.doi.org/10.21931/RB/2023.08.01.32
Received: 23 October 2022 / Accepted: 15 January 2023 / Published: 15 March 2023

Publisher’s Note: Bionatura stays neutral with regard to jurisdictional claims in published maps and institutional affiliations.

(cc)

BY

Copyright: © 2022 by the authors. Submitted for possible open access publication under the terms and conditions of the
Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).




Yasamen Raad Humudat

Volume 8/ Issue 1/ 32 http://www.revistabionatura.com

Blood Collection

Blood samples were collected from the venous port of
the hemodialysis catheter before heparin was added to the
blood of regular HD patients. The first 5 U /ml of blood were
discarded to prevent the activation of coagulation due to
puncture trauma’®, while the second 5 IU/ml were collected
and divided into two parts for the following tests:

1. Hematology tests: blood samples were transferred
into tubes with EDTA and used for the following parame-
ters by hematology analyze (China): red blood cell count
(RBC) and hemoglobin (Hb) concentration, red blood indi-
ces — mean corpuscular hemoglobin (MCH), white blood
cell count (WBC), lymphocyte, monocyte, neutrocyte, and
platelet count.

2. Erythrocyte sedimentation rate (ESR): according to
Biosigma, Italy, blood samples.

3. C-reactive protein (CRP): measured after the
serum was separated from blood samples using a (CRP kit,
Humen/Germany). es were put into tubes with EDTA and
utilized for the ESR test.

4. Rapid Hepatitis C virus test: measured by (SD BIO-
LINE/ India) after serum separation from blood samples.

Statistical Analysis

Statistical analysis was performed using the Indepen-
dent sample t-test was utilized to evaluate significant diffe-
rences. A P-value of 0.05 was considered for the considera-
ble differences between the groups. All statistical analyses
were carried out using the Excel 2010 application, and the
analyzed data were expressed as a mean + SD and %.

|
Results

Hematology Parameters

As indicated in Table-1 for hematology parameters in
HD patients, there was no significant difference between
males and females in the obtained basic health information,
except for the Hb and monocyte at (P<0.05).

The results show that HD patients comprise 27 males
and 23 females, aged 58 +13.9 for males and 50 £17.7 for
females. Similar results, i.e., a higher number of males with
higher age values, were reported in HD patients from seve-
ral studies in Iraq. 13-'14

Concerning RBCs in HD patients, the majority of pa-
tients (96%) (3.06+0.67 1076uL) were lower than in the
healthy control group (4.7+0.68 10*6uL). RBCs of patients
showed slight differences in 3.2+0.56 10"%uL for males and
2.98 +0.77 107uL for females in both sexes. In general,
most of the findings showed that low RBCs are common in
patients with hemodialysis®.

Results appeared all HD patients with Hb levels had
anemia (9.05£1.40 g/dL) compared to (13.7+2.7g/dL) in the
healthy control group. Hb levels in males (9.2+1.34 g/dL)
were slightly higher than in females' dialysis (8.4+1.44 g/
dL). At the same time, local standard references are (12 g/
dL).

There was a difference compared to the normal value,
which might be due to the kidney not making enough of a
hormone called erythropoietin that can help the body make
red blood cells®. In addition, some differences dominated
both males and females. Low levels of Hb in females may
be due to menstruation every month. For males, the domi-
nant sex hormone is testosterone, and in females, sex hor-

mones are primarily estrogen. Testosterone can increase
the rate of metabolism, thereby increasing the rate of Hb
formation'®.

Results show that healthy control and hemodialysis
patients tend to have average MCH counts of 27.8+4.0 pg
and 29.6+2.5 pg, respectively (29.7+2.76 pg males and
29.0+£2.2 pg females) relative to the local reference stan-
dard (27-33 pg).

In light of the results of this study, it can be concluded
that normal MCH in patients during the HD process is due
to the administration of several drugs that makes mean cap-
sular hemoglobin normal in HD patients (16). Also, in a pre-
vious study done on Chittagong HD patients, Chowdhury et
al. showed that MCH was 28.79+3.77 pg'"”.

The results of HD patients with WBCs tend to have de-
creased by 5.3+2.31 1073pL (4.44+2.25 10"3puL for males
and 5+2.35 10”3yl for females) relative to 9.3+2.17 1073l
for healthy controls. There were 11 (22%) patients with low
WBCs, 34 (68%) patients with normal range, and 4 (8%)
patients with high WBCs compared to the local standard
reference 4-10 10°3pL.

This results in agreement with Kahdina et al., who
showed that most patients had normal or even lower
WBCs'.

Furthermore, the majority of patients (68%) with the
lymphocyte value (20.6+8.31% for males and 23.7+9.61%
for females) were within the normal range, based on local
control percentage (20- 40 %). Also, the results show a de-
crease in monocyte in 44% of HD patients than the local
standard reference count (2-8 %). HD patients have a mo-
nocyte value of 8.15+3.42 % (8.6+3.66% for males and 7.7
13.05% for females), which was higher than 6.03£1.7% in
healthy controls. In addition, the results showed that (34 %)
of patients had a neutrocyte value (68+21.62 % for males
and 68.6x11.17 % for females) above the normal local stan-
dard percentage range (40%-60%) in HD people. And there
were slight differences in HD patients and the healthy con-
trols group. Overall, HD patients tend to increase the body's
defenses, which may be represented by inflammation.

In addition, in HD patients, platelet count tends to be re-
duced in the mean 176.5+66.5 10"3uL, with (166+27103uL
of males and 187+70.6710"%uL of females) compared with
342+66.9 1073yl in healthy controls. There were 34% below
the local standard reference count (150-40107%uL). This re-
sult is a small percentage relative to another study in which
the rate of platelets was estimated at 50 % in HD patients.

Furthermore, all HD patients had an ESR of 52437 mm/
hr, which was higher than the usual range according to the
local reference standard. The ESR value for HD females
was 74+37 mm/hr, which was higher than the 34+27 mm/hr
ESR value for males. Statistical analysis showed no signifi-
cant differences between male and female groups.

In the medical literature, there are just a few reports on
the normal range and clinical significance of ESR measure-
ment in HD patients. This is likely because changes in plas-
ma volume caused by dialysis machines have a significant
impact on red cell sedimentation'. However, ESR levels in
hemodialysis blood were enhanced by 98%, whereas Al-
somaili et al. found 79.5 % in patients with chronic renal
disease".

Finally, the number of patients with a CRP concentra-
tion below a detection level of <6 mg/l was 5%. The maxi-
mum positive concentration of CRP (248 mg/l) was 30+19
mg/l in male and 38+14 mg/l in female patients. Statistical
analysis showed no significant differences between male
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and female groups.

The decreased cost and availability of the CRP test
are advantages, especially in underdeveloped nations’®.
Although serum CRP concentrations do not alter with chan-
ges in kidney function, serum CRP may be linked to serum
albumin levels that are impacted by the inflammatory res-
ponse in the early stages of renal disease'®.

Hepatitis C virus in hemodialysis patients

Table-2 shows the results of the hepatitis C virus in HD
patients at Baghdad Educational hospital. In general, there
were no observed significant differences between both se-
xes at (P <0.05).

In this study, 35 (70%) of the dialysis patients who were
not infected with hepatitis C were classified as 20 (74%) for
males and 15 (65.2%) for females. The number of patients
with hepatitis C virus was 15 (30%); the patients comprised
8 (29.6%) males and 7 (30.4%) females.

In the previous study in the same hospital, the anti-HCV
was positive for 12 (7.1%); five (4.9%) were male, and se-
ven (10.4%) were female HD patients®. Whereas, similar re-
sults, i.e., the prevalence of HCV infection were reported in

HD patients in Saudi'®. In addition, these results agree with
Sinjari et al., who showed the exact prevalence of HCV in
both male and female hemodialysis patients?. In general,
hemodialysis patients are more vulnerable to such disea-
ses than the general population, which could be returned to
blood transfusion is an important factor in the transmission
of HCV infection in HD patients, needle sticks, and dialysis
workers (if appropriate precautions are not followed)?'.

Correlation of anemia with some hematological
parameters in patients with CKD

Results of the current study show significant differences
between anemia and some inflammation, namely RBCs,
MCH, WBCs, lymphocyte, neutrocyte, and platelets in pa-
tients on regular HD therapy. The correlation coefficient was
positive in RBCs, WBCs, lymphocytes, monocyte, ESR whi-
le HCV infection showed no correlation coefficient for blood
samples collected from HD patients at (P<0.05), Table 3.

A previous study by Al-Khayat et al. found that anemia
for kidney failure was closely associated with hematological
parameters (WBC count and granulocyte)'s. While Fouad et
al. found in Egypt research in HD patients with hepatitis C

Parameters Mean+SD P Mean=SD P
Control | All HD pa- | value | Male HD Female  value
Group tients <0.05 | patients HD pa-  <0.0§
(n=40) (n=50) (n=27) tients
(n=23)
Age years 53+13.9 55+16.3 NS 58=13.9 50=17.7 NS
RBCs 107 4.7+0.68 = 3.06:0.67 = Yes @ 3.2+0.56 | 3.7+0.59 NS
MCH pg 27.8+4.0 29.6+2.5 Yes | 29.7£2.76 = 29.04+2.2 NS
HB g/dL 13.7£2.7 © 9.05=1.40 | Yes = 9.2+134 | 84+1.44 NS
WBCs 10M3ul. | 9.322.17 5.3+2.31 Yes | 4.4=225 5+2.35 NS
Lymphocyte %  28.3+9.9 = 21.9+8.84 = Yes | 20.6+8.31 | 23.7+9.61 = NS
Monocyte % | 6.03=1.7 815342 = Yes | 8.6£3.66 | 7.7£3.05 NS
Neutrocytes % | 68+21.62 68.15=17.83 NS = 68+£21.62 | 68.6=11.17 NS
Platelets10"3ul. | 342+66.9 176.5£66.5 @ Yes @ 1666227 | 187£70.67 NS
ERS mm/hr 33+27 52+37 Yes 34+27 74437 Yes
CRP mg/l T+7 34+19 Yes 30+19 38+14 No

NS, non-significant; Yes, significant.

Table 1. Hematology measures of the study patients.

Parameters All patients | Male patients = Female patients
(n=50) (n=27) (n=23)
Number (%) Number (%) Number (%)
Non Hepatitis C virus 35 (70%) 20 (74 %) 15 (65.2%)
Hepatitis C virus 15 (30%) 8 (29.7%) 7 (30.1%)

Table 2. Hepatitis C virus measures for hemodialysis patients.
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Parameters

Hemodialysis Patients

Control Group

Correlation Level of Correlation Level of

Coefficient-r | Significant Coefhicient-r Significant
Hb vs. RBC 0.82 Yes 0.56 Yes
Hb vs. MCH -0.09 Yes 0.15 Yes
Hb vs. WBC count 0.2 Yes 0.1 Yes
Hb vs. Lymphocyte 0.3 Yes 0.16 Yes
Hb vs. Monocyte 0.21 Yes 0.4 Yes
Hb vs. Neutrocyte 0.06 Yes 0.19 Yes
Hb vs. Platelets -0.2 Yes -0.24 Yes
Hb vs. ESR 0.02 Yes -0.05 Yes
Hb vs. CRP -0.002 Yes -0.13 Yes

P<0.05

NS.non-significant; Yes, significant.
Table 3. Correlation of anemia with some hematological parameters in patients with CKD and healthy group.

viral infection appear to have higher hemoglobin?. Therefo-
re, further studies with larger sample sizes are recommen-
ded to investigate other hematological parameter and their
role in renal anemia..

|
Conclusions

Anemia is a leading cause of morbidity in CKD patients
and worsens as the disease progresses. The hemoglobin
parameter was positively correlated with in RBCs, WBCs,
lymphocytes, monocyte, and ESR. Further analysis is re-
quired to understand the underlying nature of the observed
relationship.
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