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Abstract Original Research Article

Background: Renal dysfunction is a global public health issue where steadily progressive degradation of kidney
function leads to multiple haematological and immune dysfunctions that, if adequate steps are not taken to monitor
them, it renders patients vulnerable to cardiovascular morbidity and mortality. This study was aimed at evaluating the
haematological and immune status of patients with renal dysfunction in blood and transfusion department of the
National Hospital Abuja, Nigeria. Methods: Eighty-eight participants comprising 60 renal failure patients and 28
healthy control subjects were recruited into the study between January and August 2020. Haemoglobin parameters
such as total white blood cell count (WBC), haemoglobin (Hb), packed cell volume (PCV) and platelet (PLT) counts
were assessed for the subjects and controls. Similarly, CD4 and CD8 counts were also determined for subjects and
controls. Results were analyzed using IBM SPSS Inc., Chicago, IL, USA version 25.0 for Windows. Results: PCV,
Hb, and PLTs significantly reduced in subjects (24.0815.7%, 7.9711.76 g/dl, and 150.06184.18 x109/L) compared to
the control (41.312.52%, 13.7610.74 g/dl, and 252.6159.34 x109/L) whereas WBC significantly increased in case
(5.7912.99 x109/L) than control (5.1811.29 x109/L), P < 0.05. The CD4 and CD8 count significantly decreased
(P<0.001) in patients with renal failure (180.22169.49 cells/uL and 145.76150.87 cells/pl) compared to control
(925182.62 cells/uL and 809.8195.02 cells/pl) (P<0.05). There was a significant difference (P<0.001) between
anaemia grades for patients with renal failure and control. Conclusions: Renal dysfunction is significantly associated
with various degrees of irregularity in haematological parameters that need proper evaluation, monitoring and
treatment.
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pH balance [3]. It may be kidney dysfunction, systemic
disease, and/or non-renal urological defects [2],
whereas renal failure may be caused by an acute or
chronic disorder [4]. The acute renal failure reflects a
sudden loss in renal function necessary to increase
nitrogen waste in the blood and to reduce the balance in
fluid and electrolyte [3] and if the precipitating factor
may be fixed for a lasting kidney injury, acute renal
failure is likely to be reversible [5]. Azotaemia, the
most frequent predictor of acute renal failure, is an
aggregation of nitrogen waste in the blood [6]. Chronic

INTRODUCTION

The global public health issue with chronic
kidney disease (CKD) is a higher burden and very high
treatment costs, particularly in developing countries [1].
It has been reported to be a global public health
problem, with a greater burden and very high cost of
care especially in developing countries like Nigeria [2].

Renal failure is a disorder in which the kidneys
cannot extract and absorb metabolism products from the
blood, maintain the extracellular fluids' electrolytes, and
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renal failure (CRF) is, on the other hand, a cumulative
and permanent degradation of renal structures [5].

It seems that (CRF) is the primary cause of
renal disease mortality as most patients with chronic
renal failure advanced to the final stage and died [3].
CRF can come out of many conditions that trigger
irreversible  nephrotic ~ failure like  chronic
pyelonephritis, diabetic and non-diabetes
glomerulonephritis,  hypertensive  nephrosclerosis,
obstructive uropathies, polycystic kidneys, medicine,
and toxins [2]. In the health sector, the kidneys
contribute to immune homeostasis, while immune
system components mediate multiple acute kinds of
kidney disease and are a key part of the development of
chronic kidney disease [3]. Immune homeostasis loss in
renal dysfunction leads to perpetual mobilization of
immune cells and further damage to the kidney [1].
During haemodialysis (HD) the artificial cleaning
method replaces important kidney functions, such as the
absorption of water and metabolic waste and the
reversal of the electrolyte and the acid/fundamental
state [7, 8] the variations in different biochemical and
haematological parameters are associated with kidney
disease [2]. Anaemia refers to the degree of renal
dysfunction and the key cause is a deficiency of the
secretion of renal erythropoietin [7-9]. Other causes
include chronic blood loss, haemolysis and depletion of
bone marrow by uremic conditions [6, 9]. Erythrocyte
indexes are the most affected [5, 10]. This is because
the bulk of erythropoietin is produced in the
juxtaglomerular apparatus, except 10 per cent in the
liver and other organs [1, 6]. In addition to decreased
erythropoietin, improvements in the Red Blood (RBC)
index can result from deficiencies of vitamin B 12, iron
and follicular acid, resulting from dietary inadequacy,
blood loss or reduced erythrocyte life [5, 11].
Gastrointestinal bleeding, extreme hyperparathyroidism
and systemic inflammation can also be the other causes
of anaemia in CKD [5, 6].

T cell lymphopenia has been recognized for
some time during renal failure [12]. Evidence indicates
that global T cell lymphopenia is mainly due to
increased activation-induced apoptosis and likely
decreased circulating interleukin seven (IL-7) because
of selective losses of circulating naive CD4 + and
CD8+T, and core memory CD4+T cells [13]. The
number of naive and central memorial cells corresponds
strongly to serum urea, creatinine and phosphorus
levels, and suggesting deteriorating T-cell lymphopenia
with increased renal dysfunction [13]. Recent findings
show that cardiovascular disease (atherosclerosis,
sudden heart attacks and elevated blood pressure) and
T-cell fatigue or senescence is associated [12].
CD4/CD8 ratio in healthy people is usually greater than
1.04 [13]. T cell exhaustion is characterized as a lack of
functionality, behaviour which affects in particular
many CD8 + T-cell antiviral properties and is usually
associated with cell surface expression of programmed

death 1 (PD1) [14]. This study aims to evaluate the
haematological parameter and the immune status in
patients with renal dysfunction in Haematology and
blood transfusion department in a tertiary health
institution.

METHODOLOGY

This was a cross-sectional, hospital-based
study conducted at National Hospital Abuja.
Consecutive patients with renal dysfunction who meet
the inclusion criteria were recruited from the
haematology and blood transfusion department over
eight months period between January and August 2020.
Sampling size was calculated from the Leslie Kish
formula for the calculation of sample size in a finite
population. In the sample size estimate, the prevalence
of anaemia in CKD patients was 94 per cent as stated in
Obi et al., [15].

n =27%pq

e2

Where n = sample size, z is a standard normal
deviate of alpha set at 1.96 corresponding to 95%
confidence level; p = Prevalence of the prevalence of
anaemia in CKD patients 94% = 0.94. e = marginal
error =5% = 0.05; q = 1-p = 1-0.94 = 0.06; n = 86.66 =
87

As per sample population, a total of 60 patients
with renal failure and 28 control subjects were included
in the study. Renal failure patients who were older than
18 years and gave informed consent to take part in the
study were the inclusion criteria. Exclusion criteria
include patients on renal replacement treatment,
patients with urinary or respiratory tract infection,
human hepatitis B and C deficiency, tuberculosis,
hemoglobinopathy, malignancy, tobacco smoking
history, use of erythropoiesis-stimulating agents, iron or
blood transfusion history four-weeks before the timing
of blood transfusion. Three milliliters (3m1s) of venous
blood were collected aseptically using a sterile needle
and syringe by a venepuncture from all the study
participants into EDTA bottle for Haematological
studies such as Packed cell volume (PCV),
Haemoglobin (Hb), Platelet (PLT), White Cell Count
(WBC) and differentials, and another 2mls for
serological analysis such as CD4 and CD8 (Cluster
Differential) this was run along with the controls.

Experimental Procedures

Haematological parameters were analyzed
using SYSMEX KX 21 N automated haematology
analyzer. The blood collected in an EDA bottle was
thoroughly mixed and the container stopper was
opened. The tube was the set to the sample group until
the buzzer sounds a two-time beep and when the LCD
screen displays analyzing, the tube was removed. After
that, the unit executes automatically analysis and
display the request on the LCB serene. Then the unit
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turns to ready status, becoming ready for analysis of the
next samples. CD4 and CD8 counts were determined by
FACS method. Vortex reagent pair was inverted for
5sec and then upright for 5sec. The reagent pair was
opened with coring station and 20ml1 blood was
pipetted into each tube, cap and vortex upright for 5sec
and incubate for 60 -120 min. Then, 50 vortexes were
pipetted upright for 5sec and immediately before
running on FASCS count instrument, the vortex was
upright for 5sec It was then run on the medical (FACS
count) and the reading was taken. Data analysis and
inputs were carried out using program version 25.0 of
the Statistical Kit for Social Sciences (IBM SPSS Inc.,
Chicago, IL, USA). Data is provided as frequencies,
percentages and means (deviation standard).
Frequencies have been compared with chi- square
research. The continuous data were compared using the
t-test of Student and the correlation test of Pearson was
used to define the relationship of continued variables.
For all experiments performed, a P-value less than 0.05
(P<0.05) was found statistically important.

RESULTS

The study comprised 88 participants of which
60 (68.2%) were patients with renal failure and 28
(31.8%) controls. The case comprised 31 (51.7%) males
and 29 (48.3%) females while control group comprised

17 (60.7%) males and 11 (39.3%) females. The
majority of the patients 53 (88.3%) with renal failure
were 45 years or below old. The mean age of case and
control are 39+7 and 39+10 years respectively. The
results of this study revealed significant decrease
(P<0.001) packed cell volume, haemoglobin, and
platelet in patients with renal failure (24.08+5.7%,
7.97+1.76 g/dl, and 150.06+84.18 x109/L) compared to
the control (41.3+2.52%, 13.76x0.74 g/dl, and
252.6+59.34 x109/L) whereas there was a significant
increase (P <0.05) in WBC in case (5.79+2.99 x109/L)
as compared control (5.18+1.29 x109/L) as shown in
Table 1. Table 1 also shows that CD4 significantly
decreased (P<0.001) in patients with renal failure
(180.22469.49 cells/uL and CD8 145.76+50.87
cells/uL) compared to control (925+82.62 cells/uL and
809.8+95.02 cells/uL) but no significant difference was
observed in CD4/CD8 ratio of both groups (P>0.05).

As shown in Table 2, there was a significant
difference (P<0.001) between anaemia grading for
patients with renal failure and control. While only 5.0%
of patients with renal failure had mild anaemia, 55.0%
and 40.0% had moderate and severe anaemia
respectively. On the other hand, the majority (82.1%) of
the control was normal only 17.9% had mild anaemia
and no moderate or severe anaemia.

Table 1: Haematological parameters and CD counts of patients with renal failure and control

Parameters Case Control P-Value
PCV (%) 24.08+5.7 41.3+252 | <0.001
HB(g/dL) 7.97+1.76 13.76+0.74 | <0.001
WBC (x10°/L) | 5.79+2.99 5.18+1.29 | 0.005
PLT (x10°/L) | 150.06+84.18 | 252.6+59.34 | <0.001
CD4 cells/uL 180.224+69.49 | 925+82.62 <0.001
CD8 cells/uL 145.76+50.87 | 809.8+95.02 | <0.001
CD4/CDS8 ratio | 1.23+0.2 1.16+0.1 0.105

Table 2: WHO Anaemia grading of patients with renal failure (case) and control
Anaemia Group
Case Control | Total X? P-value
Normal (>=13.0 g/dI) 0(0.0) 23(82.1) | 23(26.1)
Mild (11.0-12.9 g/dI) 3(5.0) 5(17.9) 8(9.1)
Moderate (8.0-10.9 g/dl) | 33(55.0) | 0(0.0) 33(37.5) | 79.357 | <0.001
Severe (<8.0 g/dl) 24(40.0) | 0(0.0) 24(27.3)
Total 60(100.0) | 28(100.0) | 88(100.0)
arameters (PCV, HB, and PLT investigated between
DISCUSSIQN. . . Eatients Witrf renal failure and controls. ’
Investigating haematological and immune

status, especially the CD4 and CD8 counts are good in
determining the states of health and diseases. Renal
failure is a progressive disease that has high morbidity
and mortality rate [2, 16, 17], so, investigating the
immune status of the patients with renal failure is
essential in understanding the actual presentation and
the clinical characteristics of the disease. This study
reveals a significant difference in all the haematological

This is in line with the findings of other
previous studies in Nigeria.> *? Studies from other
parts of the world have shown that haematological
parameters are reduced in patients with renal failure [2,
5,7, 23-25].

The platelet and total WBC were all within
normal limits among the subjects in this study which is
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in agreement with was obtained in other studies [4, 15,
21, 22, 24]. However, the raised WBC observed in the
subjects may be due to inflammation and oxidative
stress or be as drug reactions, toxic chemical and other
diseases such as hypertension infection and diabetes as
previously reported by researchers [2, 5, 26-28]. The
study also found a significant reduction in haemoglobin
(Hb) concentration as well as Packed Cell Volume,
which may be due to low synthesis of the main
stimulant of erythropoiesis in the bone marrow (serum
levels of erythropoietin) [6, 7, 21, 23]. It might as well
be due to another factor such as malnutrition [8-10, 21,
29] or depicting anaemia in patients with renal failure
[7, 24, 25, 28].

Findings from this study showed a significant
reduction in CD4 and CD8 count among subjects as
compared to the control, portraying immune
dysfunction in the subjects. This is similar to the
findings of previous studies that have reported a
significant association between reduced CD4 counts
and immune dysfunction [8, 9, 26, 30, 31]. Some
studies have also reported that patients with renal
failure exhibit depletion of naive and central memory
CDA4+ and CD8+ T cells as well as reduced CD4/CD8 T
cell ratio [26, 31].

This study found a high grade of anaemia
among the subject group. This is in line with previous
studies that have recorded common features of anaemia
with various disease progressions [2, 7, 24, 25, 28].
Anaemia in patients with renal failure may also be
connected with complications such as cardiac
dysfunction, fatigue, mental acuity or decreased
cognition [2]. These complications (especially cardiac
deterioration) have been found to increase the risk of
morbidity and mortality in patients with chronic renal
disease [2, 3, 12]. It is therefore very important to
control the severity of anaemia in these patients. This
can be better achieved by proper monitoring to
determine the causes and severity of the anaemia and
give them prompt treatments. Such treatments include
the use of erythropoietin, red blood cell (RBC)
transfusion and treatment of the causal conditions.

CONCLUSION

Renal dysfunction is a progressive disease with
significantly high morbidity and mortality. This study
found a significant difference in PCV, HB, WBC, PLT,
CD4, and CD8 between patients with renal dysfunction
and controls. It also found high grades of anaemia
among the subjects. The platelet and total WBC were
within normal limits among the subjects, which is
similar to what was observed in other studies. We
advocate proper monitoring and treatment of patients
with renal dysfunction with various therapeutic options
such as treatment of underlying causes, blood
transfusion, and the use of erythropoietin.
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