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Abstract

Introduction: Chronic kidney disease (CKD) is a major public health problem. Renal replacement by dialysis is a therapeutic modality. Hepatitis
B virus (HBV) infection is frequently associated.

Objective: To determine the prevalence and factors associated with HBV in patients with CKD.

Materials and Methods: This was a descriptive and analytical cross-sectional study with retrospective data collection over a period of 4 years,
on patients followed for CKD at the hemodialysis stage infected with HBV in the Nephrology-Dialysis Department of the Zinder National Hospital
(HNZ).

Results: 21 patients with chronic kidney failure infected with HBV were present out of the 109 screened for HBV, i.e. a prevalence of carriage
of 19.27%. The mean age was 35.63+16.03 years with a male predominance. The medical history was high blood pressure and diabetes with
66.67% and 9.52%. Asthenia, vomiting, and abdominal pain were functional signs in 38.10% each. Cytolysis was found in 14.28% (n=3) on
ALT and 19.05% (n=4) on AST. There was no co-infection with HCV and HIV and no patients had a viral replication assessment. The lesions
responsible for CKD were glomerular nephropathies in 66.67% (n=14), vascular nephropathy in 14.29% (n=3), tubulointerstitial nephropathy
in 9.52% (n=2) and diabetic nephropathy in 9.52% (n=2). The mean duration of hemodialysis was 3.71+3.18 months with a rhythm of 2 sessions
per week in 66.67% (n=14). All patients benefited from blood transfusion with an average of at least 4 blood bags in 52% (n=11). In terms of
evolution, death occurred in 33% (n=7) after a 4-month follow-up. In multivariate analysis, multiple transfusion was statistically associated with
the occurrence of HBV (p=0.0010).

Conclusion: HBV is common in CKD. The treatment must be multidisciplinary.

Keywords: Chronic kidney disease; Hemodialysis; Hepatitis B; Zinder National Hospital; Abdominal pain

Abbreviations: CKD: Chronic Kidney Disease; HBV: Hepatitis B Virus; HNZ: Zinder National Hospital; GFR: Glomerular Filtration Rate; HBV:
Hepatitis B Virus; TDF: Tenofovir Disoproxil Fumarate; PAN: Polyarteritis Nodosa

Introduction
with health implications [1]. The classification of CKD is based

Chronic kidney disease (CKD) is defined as abnormalities on its cause, glomerular filtration rate (GFR), and the nature

in kidney structure or function, present for at least 3 months,
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of albuminuria [1]. The role of these three elements of the
classification is to monitor the affected individuals and thus to
assess the severity of the disease [1]. The management of kidney
disease depends on its stage of progression. At the stage of
replacement dialysis treatment, several functions performed by
the kidneys are altered, including that of cleaning waste products
and metabolizing drugs [1]. Chronic kidney disease is a major
global public health problem. The prevalence of CKD varies from
one geographical area to another and within the same country [2].
In fact, about 850 million people have kidney diseases worldwide,
most of whom live in low- and middle-income countries, with a
prevalence of more than 10% [3].

Chronic kidney disease affects approximately 700 million
people worldwide [3]. In France, more than 5% of the population
suffers from chronic kidney failure and its prevalence is increasing
[4]. Reduced immunity during CKD and associated care such
as frequent blood transfusions and dialysis expose patients to
infections, including hepatitis B virus (HBV) infection [5]. Also,
during HBV infection, immunological mechanisms involving
viral antigens and specific anti-HBV antibodies are thought to be
responsible for several extra-hepatic manifestations such as HBV
glomerulonephritis and polyarteritis nodosa (PAN) [6]. The same
is true of antiviral treatment with tenofovir disoproxil fumarate
(TDF), which is reported to be associated with rare cases of
proximal renal tubular dysfunction, usually occurring after
months or years of treatment for chronic viral hepatitis B [7]. HBV
infection can progress on its own, independently of the course
of kidney disease, and can lead to chronic complications such as
cirrhosis and hepatocellular carcinoma and eventually death.

These deaths may be wrongly associated with kidney disease,
when in fact they were the progressive complications of hepatitis
B that needed to be detected in time [8]. The prevalence of viral
hepatitis B in chronic kidney disease varies from 9.2% in Burkina
Faso [9] to 12.2% in Guinea [10]. In Niger, in the absence of
national prevalence studies, the prevalence of hepatitis B in target
populations varied between 8.4 and 20% [11-13]. However, this
prevalence is not well known in patients with chronic renal failure
who are on hemodialysis. In view of the high prevalence of HBV
in certain target groups, we initiated this work to determine the
prevalence and associated factors of HBV infection in patients
with chronic kidney failure on hemodialysis at the Nephrology
Department of the National Hospital Zinder.

Materials and Methods

This was a descriptive and analytical cross-sectional study
with retrospective data collection over a period of 4 years from
April 01, 2020, to March 31, 2024, carried out at the Nephrology-
Dialysis Department of the Zinder National Hospital (HNZ).
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The study population consisted of all patients treated in the
department for chronic kidney disease at the hemodialysis
stage in whom hepatitis B virus infection was demonstrated.
Patients with chronic kidney disease on hemodialysis with
positive serology other than hepatitis B virus were excluded
from the study. The diagnosis of HBV was made using a rapid
immunochromatographic migration test on agar.

Patients were enrolled in the dialysis cohort after depositing
a sum of one hundred and fifty thousand CFA francs to cover all
dialysis sessions. The variables collected were sociodemographic
characteristics (age, sex, occupation, origin, marital status),
medical-surgical history, physical signs, additional examinations,
types of kidney damage and course of progression. The data had
been entered and analyzed using Excel and Epi info version 7
software. Prognostic associations were made using the Epi info
software with a significance threshold for p-value <0.05. The
study was carried out anonymously and in accordance with the
Declaration of Helsinki.

Results

During the study period, 135 patients with chronic kidney
failure undergoing hemodialysis were analyzed, of whom 109
had been screened for viral hepatitis B. HBsAg was positive in 21
patients, resulting in a carriage prevalence of 19.27%. The mean
age was 35.63+16.03 years, with extremes ranging from 14 to 70
years. The 20-60 age group accounted for 71.43% (n=15). The
predominance was male with a sex ratio of 4.26. Patients were
from rural areas in 52% (n=11). Patients without a fixed income
(farmers, high school/student, marabout, housewife) were in
the majority with 85.71% (n=18). Civil servants represented
14.29% (n=3). Patients with an unfavorable socioeconomic status
accounted for 67% (n=14). Uneducated patients were in the
majority 71.43% (n=15) (Table 1). The medical history was high
blood pressure and diabetes with 66.67% and 9.52% respectively.

No patient had received vaccination against the hepatitis B
virus. Functional signs on admission were asthenia, vomiting,
and abdominal pain with 38.10% each. On physical examination,
patients had lower limb edema, ascites, hepatomegaly, and
jaundice in 52.38%, 42.86%, 38.10, and 28.57%, respectively
(Table 2). Paraclinically, the complete blood count showed
anaemia in 85.72% (n=18), which was severe in 42.86% (n=9)
and thrombocytopenia in 28.57% (n=6). Cytolysis was found
in 14.28% (n=3) on alanine aminotransferase and in 19.05%
(n=4) on aspartate aminotransferase, respectively. There was no
coninfection with hepatitis C and human immunodeficiency virus.
No patient had benefited from a viral replication assessment.
Ultrasound was performed on all of our patients. Hepatomegaly
was found in 28.57% (n=6).
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Table 1: Distribution of patients by socio-demographic parameters.

Parameters Actual (n) Percentage (%)
Sex
Masculine 17 81
Feminine 4 19
Age Groups
[0-20[ 4 19,05
[20-40[ 8 38,10
[40 -60[ 7 33,33
260 2 9,52
Origin
Rural 11 52
Urban 10 48
Profession
Traders 6 28,57
Farmers 5 23,81
Officials 3 14,29
Pupil/student 3 14,29
Housewife 2 9,52
Marabou 2 9,52
Level of education
Uneducated 15 71,43
Primary 2 9,52
Secondary 2 9,52
Upper 2 9,52
Socio-economic level
Favorable 7 33
Unfavourable 14 67
Table 2: Distribution of patients according to clinical parameters.
Parameters Actual (n) Percentage (%)
Personal history
High blood pressure 14 66,67
Diabetes 2 9,52
Anasarca 1 4,76
Urinary tract infection 1 4,76
Sickle-cell anemia 1 4,76
No history 2 9,52
Vaccination HVB
No 21 100
Yes 0 0
Functional signs
Asthenia 8 38,10
Vomit 8 38,10
Abdominal pain 8 38,10
Headache 4 19,05
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Alteration of general condition 3 14,29
Fever 3 14,29
Rectorrhagia 2 9,52
Physical Signs
Lower limb edema 11 52,38
Ascites 9 42,86
Hepatomegaly 8 38,10
Jaundice 6 28,57
Splenomegaly 4 19,05

Hepatomegaly was heterogeneous in one patient, i.e. 4.76%.
No patient had benefited from an alfa-fetoprotein assay (Table
3). The types of lesions responsible for chronic kidney disease
were chronic glomerular nephropathy in 66.67% (n=14), chronic
vascular nephropathy in 14.29% (n=3), chronic tubulointerstitial
nephropathy in 9.52% (n=2) and diabetic nephropathy in 9.52%
(n=2) (Table 4). Therapeutically, all patients had received at least
two dialysis sessions per week. The mean duration of hemodialysis

Table 3: Distribution of patients according to paraclinical parameters.

was 3.71+3.18 months with extremes of 1 and 13 months and
a rhythm of 2 sessions per week in 66.67% (n=14). All patients
received a blood transfusion with an average transfusion of at
least 4 blood bags per person in 52% (n=11). Progressively, the
death of patients occurred in 33% (n=7) after a 4-month follow-
up. In multivariate analysis, transfusion of more than 4 bags was
statistically associated with the occurrence of viral hepatitis B
(OR=5.81[2.07-16.27]; Chi®=10.7792; p=0.0010).

Parameters Actual (n) Percentage (%)
Hemoglobin level (g/dl)
<7 9 42,86
07-Oct 9 42,86
210 3 14,28
Platelet count (/mm?)
[150000-450000[ 15 71,43
[50000-150000([ 5 23,81
<50000 1 4,76
Alanine aminotransferase
>2N 1 4,76
1,5-2N 2 9,52
Normal 18 85,72
Aspartate Aminotransferase
>2N 1 4,76
1,5-2N 3 14,29
Normal 17 80,95
Co-infection
HIV
Positive 0 0
Negative 21 100
Hepatitis C
Positive 0 0
Négative 21 100
Replication markers
AgHBe
Done 0 0
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Not done 21 100
ADN VHB/PCR
Done 0 0
Not done 21 100
Table 4: Distribution of patients by type of chronic kidney disease.
Parameters Actual (n) Percentage (%)
Chronic glomerular nephropathy 14 66,67
Chronic vascular nephropathy 3 14,29
Chronic tubulointerstitial nephropathy 2 9,52
Diabetic Nephropathy 2 9,52
Table 5: Multivariate Analysis.
Variables AgHBs Olé):frgns:/']))[ KH? p value
Sex Positive Négative
M 17(20,73) 65(79,27)
1,5[0,45-4,93] 0,1559 0,6929
F 4(14,81) 23(85,19)
Origin
Rural 51(82,26) 11(17,74)
1,2[0,48-3,25] 0,2147 0,6430
Urban 37(78,72) 10(21,28)
Socio-Economic Level
Unfavourable 14(22,22) 49(77,78)
0,6[0,23-1,70] 0,8387 0,3597
Favourable 7(15,22) 39(84,78)
Number of Transfusion
24 14(56) 11(44)
5,8[2,07-16,2] 10,779 0,0010
<4 74(88,10) 10(11,90)
Number of dialysis sessions per week
01-Feb 15(18,07) 68(81,93)
1,3[0,46-3,96] 0,3188 0,5723
3 6(23,08) 20(76,92)
Duration on Dialysis
<1 20(23,53) 65(76,47)
7,07[0,9-55,7] 33,522 0,0671
>1 1(4,17) 23(95,83)

Discussion

We conducted a cross-sectional retrospective data collection
study to determine the prevalence and factors associated with
hepatitis B virus infection in patients followed at the HNZ
Nephrology-Dialysis Department for chronic kidney disease
(CKD) at the hemodialysis stage. Indeed, during CKD, immune
dysregulation, iterative blood transfusions and hemodialysis
practices are real factors that can lead to the transmission of viral
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infections, including hepatitis B virus infection. The retrospective
nature of our study constitutes areal limitation in the use of patient
files and in particular in the absence of certain data necessary for
the diagnosis, management and follow-up of our patients. During
our study, we analyzed the records of 21 patients infected with
HBV out of a total of 109 patients screened and followed for
chronic kidney failure hemodialysis, i.e. a prevalence of carriage
of 19.27%. Our prevalence is higher than that found in Burkina
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Faso [9], Guinea [10], Syria [15], Iran [16, 17], Gaza [18] and
during a systematic review and meta-analysis on the prevalence
and factors associated with HBV and HCV infection among
hemodialysis patients in Africa [14] with 12.2% respectively;
9,2%; 3,2%; 0,09%; 13,8%; 8.1% and 9.88%.

All of these studies were conducted in areas of medium and
high hepatitis B endemicity, but the difference could be explained
by the study population that is not at the hemodialysis stage in
Burkina Faso and Guinea, a low use of blood transfusion due to
better accessibility of erythropoietin, and the routine hepatitis B
vaccination program in chronickidney disease in the other studies.
Indeed, none of our patients had received vaccination against
hepatitis B and a routine HBV vaccination program for this target
population combined with better accessibility of erythropoietin
could reduce our prevalence. The young age (35.63+16.03 years),
the male predominance (sex ratio 4.26), the rural origin, the low
socioeconomic level and the low level of education of our patients
were nothing special. Similar findings were made in studies
conducted in contexts identical to ours [9,10,16-18].

Indeed, the male sex is recognized as a factor in exposure to
HBV infection, while the rural origin, low socioeconomic level and
low level of education exposes the patient to delay in the use of
care with the use of traditional medicine, thus aggravating kidney
disease [9,10,16,17,18]. High blood pressure and diabetes were
the antecedents found in our patients. Our results are similar to
those found in many studies [1,3,4]. Indeed, high blood pressure
and diabetes (proteinuria) are major risk factors for deteriorating
kidney function [1,3,4]. Our patients did not have co-infection
with HCV and/or HIV. Co-infection with HCV was 4.6%; 22,1%);
4,6%; 0,18%; 17.09% and 23.04% respectively in Guinea, Syria,
Iran, Gaza [10,15-18] and during a systematic review and meta-
analysis on the prevalence and factors associated with HBV
and HCV infection among hemodialysis patients in Africa [14].
Factors associated with HCV transmission, including injection
drug use, may explain the importance of this co-infection
[10,15,14,16,17,18].

For co-infection with HIV, our results are like those found
in other studies [14,15,16,18]. Indeed, huge projects are being
recorded in many countries to reduce the prevalence of HIV
infection [14,15,16,18]. Our patients had not benefited from the
usual check-up when diagnosing and monitoring patients with
chronic hepatitis B, in particular the viral replication test and the
search for complications (cirrhosis and/or cancer) by performing
an abdominal ultrasound and measuring the alfa-fetoprotein. This
could be explained by the low socioeconomic level of our patients
who are faced with the inherent expenses of two long-term
conditions. The mean duration of hemodialysis was 3.71+3.18
months with extremes of 1 and 13 months. Longer average
durations than ours were found in Iran with 30.68 months and

25 months [16,17]. These average hemodialysis durations
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are correlated with the duration of patients in the cohort and
therefore with patient survival.

The short stay of our patients in the cohort explains the
high mortality of our patients of the order of 33% (n=7) after a
4-month follow-up follow-up. This could be due to the severity
of the kidney disease at the time of diagnosis, the insufficient
means of our patients to deposit the deposit for dialysis and the
insufficient number of machines, the non-compliance with dialysis
treatment, thus limiting the stay of patients in the cohort. All these
inadequacies resulted in the death of patients. Transfusion of more
than 4 bags was statistically associated with HBV infection in our
study. Other studies have found a statistical association between
transfusion and HBV infection [16,18]. The systematic review and
meta-analysis on the prevalence and factors associated with HBV
and HCV infection among hemodialysis patients in Africa found
the duration of dialysis as the risk factor for the occurrence of HBV
infection in patients with chronic kidney disease on hemodialysis.

Conclusion

Hepatitis B virus (HBV) infection is common in patients with
renal failure at the hemodialysis stage. Repeated transfusions
duringrenal failure are significantly associated with the occurrence
of HBV infection. Both morbidities may evolve independently and
worsen the prognosis of patients. Routine hepatitis B vaccination
of this target population could help reduce the prevalence of this
morbid association. Multidisciplinary management involving
nephrologists and hepatologists is therefore necessary to improve
the quality of life of patients.
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