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1. Background
Chronic kidney disease (CKD) is an emerging global 
public health problem with an annual prevalence rate of 
6% and affects 11% to 13% of the world’s population.1,2 
The economic burden of CKD is quite alarming; the 
costs of its management were evaluated at US$16.74 and 
US$42.5 billion in 1998 and 2009, respectively.3,4 Likewise, 
the global number of CKD-related deaths increased 
tremendously from 10 478 deaths in 1980 to 90 118 deaths 
in 2009.3,4 Though there is paucity of epidemiological 
data on CKD from sub-Saharan Africa (SSA), available 

hospital-based studies clearly depict that the rising 
incidence of hypertension and diabetes parallels the trend 
in the number of patients admitted for maintenance 
hemodialysis therapy.5 Similarly, between the year 2000 
and 2004, the number of hemodialysis patients (HDP) for 
CKD in Cameroon doubled from 30 to 75, corresponding 
to a 150% increase rate.6 In these resource-constraint 
settings, renal transplantation systems are nonexistent, and 
only 50 patients per million population are able to benefit 
from maintenance hemodialysis therapy.6 Despite recent 
government subsidization of the price of hemodialysis 
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sessions in Cameroon, adherence to maintenance 
hemodialysis by CKD patients still remains a considerable 
concern.7

Because maintenance hemodialysis is considered a 
terminal therapeutic measure with high morbidity and 
mortality,8,9 identifying the risk factors of CKD is an 
important step toward determining primary preventive 
measures geared at reducing the incidence of CKD and 
secondary preventive measures aimed at curbing the 
number of CKD patients from progressing to end-stage 
renal disease where renal replacement therapy is the 
ultimate treatment for survival.10 Well-established risk 
factors for CKD are advanced age >60 years, hypertension, 
diabetes mellitus, and a family history of CKD.11 Current 
guidelines for the management of CKD do not stipulate 
routine screening for family relatives of CKD patients.12 
Although reports on the prevalence and risk factors 
for CKD in family relatives of affected patients exist 
elsewhere,13-16 such invaluable data is scarce in SSA where 
other potential contributing factors like chronic infections 
(e.g., HIV/AIDS,17 hepatitis B and C infections18) and 
herbal remedies abuse are very frequent and likely to 
aggravate the burden of CKD.19-21 

2. Objective
This study aimed to determine the prevalence and risk 
factors of CKD in the family relatives of a Cameroonian 
population of HDP followed-up in a major hemodialysis 
referral center in the capital city of Cameroon between 
December 2013 and April 2014. 

3. Methods
This was a hospital-based, prospective, cross-sectional 
study enrolling all consecutive consenting parents, siblings, 
and children of HDP followed up at the hemodialysis unit 
of the General Hospital (YGH) of Yaoundé from December 
15, 2013 to April 15, 2014. The YGH is a tertiary care 
center and university teaching hospital located in Yaoundé, 
the political capital of Cameroon. The hemodialysis unit 
of YGH is a major referral center for the investigation 
and management of end-stage renal disease in Yaoundé 
and its environs. Family relatives younger than 18 years 
of age, those pregnant, and those with hereditary kidney 
diseases like polycystic kidney disease were excluded. The 
minimal sample size was determined assuming an annual 
prevalence rate of CKD of 6%1 and a precision of 5%22; 
hence, a minimum of 56 first-degree family relatives of 
HDP were required as study participants.

Through researcher administration of questionnaires, 
physical examinations, and standard laboratory 
procedures, the following variables from each consenting 
participant were studied:
•	 Socio-demographic characteristics (age and gender). 
•	 Behavioral factors: the regular intake (at least once per 

week for not less than three months) of non-steroidal 
anti-inflammatory drugs (NSAIDs) and herbal 
remedies.

•	 Known co-morbidities: hypertension, diabetes 
mellitus, obesity

•	 Signs and symptoms of CKD: fatigue, nausea, 
vomiting, nocturia, facial and lower limb edema.

•	 Blood pressure: measured using standardized methods 
with the aid of an electronic sphygmomanometer 
(Omron®) and repeated 24 hours after the first 
measurement when results were above 140/90 mm 
Hg.

•	 Fasting blood glucose: measured using a OneTouch 
Ultra2® glucometer and repeated 24 hours after when 
values surpassed 126 mg/dL.

•	 Proteinuria: measured in the first morning urine 
sample using a Cypress® dipstick. When the dipstick 
detected proteinuria, urinalysis was repeated three 
months later to confirm chronicity.12 The 24-hour 
urinary protein was not measured due to limited 
laboratory facilities in the resource-constrained 
environment.

•	 Serum creatinine: measured by the Jaffe method 
using a Roche-Hitachi Cobas C311® analyzer. When 
the serum creatinine level was above 13 mg/L, the 
test was repeated one week and three months later to 
confirm CKD. Electrolytes, urea, and uric acid were 
not measured due to limited laboratory facilities in the 
resource-challenged setting.

Definition of terms: CKD was defined as the persistence 
of proteinuria for more than three months and estimated 
glomerular filtration rate (eGFR)12 <60 mL/min/1.73 m2  or 
when the disease was already diagnosed by nephrologists. 
Proteinuria was considered present if there was at least 
one cross on the dipstick. The eGFR was calculated 
using the Modification of Diet in Renal Disease (MDRD) 
formula23 as eGFR= 186 x [serum creatinine (mg/L)] –1,154 

x [age (years)] -0,203 x (0.742 in female) x 0.192. Diabetes 
mellitus was defined as a fasting blood glycemia ≥1.26 g/
L24  or the patient having a past history of diabetes mellitus. 
Hypertension was defined as a systolic blood pressure 
≥140 mm Hg and/or diastolic blood pressure ≥90 mm 
Hg following two successive measurements at a 24-hour 
interval or if the patient was known to be hypertensive.25 
Obesity was considered as a body mass index (weight 
divided by in height squared) ≥30 kg/m2.26 First-degree 
family relatives were parents, siblings, and children of the 
HDP.

Data was analyzed using Statistical Package of Social 
Sciences (SPSS) Software, version 18. All variables were 
distributed in the form of simple frequencies, and means 
of numerical variables were reported. The threshold for 
statistical significance was set at 0.05. Patients unavailable 
for follow-up with further laboratory tests were excluded 
from the final analysis.

4. Results
A total number of 82 family relatives corresponding to 35 
(43%) siblings, 35 (43%) children, and 12 (14%) parents of 
HDP agreed to participate in the current study. The mean 
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age of the participants was 38.39 ± 14.85 years. The female 
gender was predominant with 66 (72%) participants.

Out of the 82 family relatives of HDP, 13 were diagnosed 
with CKD, indicating a prevalence of 15.85% which was 
significantly higher in parents compared to siblings and 
children (See Table 1). Among the 13 diagnosed cases 
of CKD, seven were newly diagnosed based on serum 
creatinine and/or proteinuria levels, while six had already 
been diagnosed with CKD by a nephrologist prior to 
enrollment into this study. The risk factors associated 
with CKD (persistence of proteinuria for more than three 
months and eGFR < 60 mL/min/1.73 m2 or when the 
disease was already diagnosed by nephrologists, as defined 
in the methods above) were having an age between 31 and 
50 years, female gender, hypertension, regular intake of 
herbal remedies, and diabetes mellitus (all P < 0.05) (Tables 
1, 2, and 3).

5. Discussion
The present study aimed to determine the prevalence of 
CKD and its risk factors in the first-degree family relatives 
of a self-selected sub-Saharan African population of HDP 
receiving care at a major hemodialysis referral center in 

the capital city of Cameroon. The study found that the 
prevalence of CKD among the participants was 15.85% and 
more significant in parents. Being aged between 31 and 
50 years, being of the female gender, having hypertension 
and/or diabetes mellitus, and regularly consuming herbal 
remedies were all risk factors for CKD in first-degree 
family relatives of HDP.

The prevalence of CKD in family relatives of HDP was 
slightly higher than the global prevalence of CKD which 
is estimated to be between 11% and 13%.1,2 The prevalence 
rate in the current study (15.85%) was analogous to 
prevalence rates varying between 14.6% and 15.8% 
observed in Asia.20,21 This finding showed that relatives of 
CKD patients are at increased risk of CKD possibly because 
of a genetic link or environmental exposure.

As expected, CKD in family relatives of HDP was 
associated with advanced age. This finding concurs 
with previous reports which have indicated that eGFR 
deteriorates simultaneously with aging.27,28 For instance, 
the prevalence of CKD in the Chinese general population 
increases from 7.4% among those aged between 18-39 
years to 18.0% and 24.2% among those aged 60-69 and 70 
years, respectively.29

Table 1. Prevalence of CKD, Laboratory Parameters, and Sociodemographic Characteristics Associated With CKD in First-Degree Family Relatives of 
Hemodialysis Patients

Groups
Number (%)

(n = 82)
Parents

 n = 12 (%)
Siblings 

n = 35 (%)
Children 

n = 35 (%)
P value

Proportions of CKD 13 (15.85). 7 (58.3) 4 (11.4) 2 (5.7) <0.0001

Age (years)
   18-30
   31-50
   51-70
    >70

21 (25.6)
41 (50)

16 (19.5)
4 (4.8)

01 (8.3)
06 (50)

04 (33.3)
01 (8.3)

06 (17.1)
14 (40)

12 (34.3)
03 (8.6)

14 (40)
21 (60)

0 (0)
0 (0)

0.0015

Gender
    Male
    Female

16 (28)
66 (72)

05 (41.7)
07 (58.3)

08 (22.9)
27 (77.1)

03 (8.6)
32 (91.4)

0.0357

Serum creatinine (mean in mg/L) 9.21 ± 6.6

Fasting blood glucose (mean in mg/dL) 92 ± 31

Proteinuria (mean in mg) 468 ± 210

Abbreviation: CKD, chronic kidney disease.

Table 2. Behavioral Factors Associated With CKD in First-Degree Family Relatives of Hemodialysis Patients

Groups
Number (%)

(n=82)
Parents n=12 

(%)
Siblings n=35 

(%)
Children n=35 (%) P Value

Regular intake of herbal remedies 19 (23.2) 06 (50) 09 (25.7) 04 (11.4) 0.0214

Regular intake of NSAIDs 14 (17.1) 03 (25) 06 (17.1) 05 (14.3) 0.6960

Abbreviations: CKD, chronic kidney disease; NSAIDS, non-steroidal anti-inflammatory drugs.

Table 3. Co-morbidities Associated With CKD in First-Degree Family Relatives of Hemodialysis Patients

Groups
Number (%)

(n=82)
Parents 

n=12 (%)
Siblings 

n=35 (%)
Children 
n=35 (%)

P Value

Hypertension 26 (31.7) 7 (58.3) 16 (45.7) 3 (8.6) 0.0004

Obesity 12 (14.6) 2 (16.7) 7 (20) 3 (8.6) 0.3914

Diabetes mellitus 4 (4.9) 3 (25) 0 (0) 1 (2.9) 0.0019

Abbreviation: CKD, chronic kidney disease.
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What Is Already Known? 
In sub-Saharan Africa, the trend in the number of 
patients admitted for maintenance hemodialysis is on the 
rise. The identification of risk factors for CKD ensures 
the development of adequate primary and secondary 
preventive measures geared toward reducing the burden 
of CKD in these low-resource settings. Family history of 
CKD is an established risk factor for CKD in high-income 
countries. However, data on family predisposition to 
CKD is scarce in the literature on sub-Saharan Africa.

What This Study Adds?

This study aimed to contribute to the current scarcity 
of data on the relationship between CKD and family 
predisposition in sub-Saharan Africa. We have conducted 
one of the first studies highlighting the relation between 
having CKD and family predisposition in Cameroon and 
perhaps sub-Saharan Africa at large. The current findings 
suggest that at least one out of every ten first-degree family 
relatives of HDP have CKD. The main identified risk 
factors for CKD were age, female gender, hypertension, 
regular intake of herbal remedies, and diabetes. These 
findings are of great public health importance, as the 
results suggest an urgent need for population education 
on the above risk factors for CKD. Moreover, the study 
is innovative in that it provides preliminary data which 
may warrant routine screening for CKD and the above 
risk factors in first-degree family relatives of HDP in 
Cameroon. With the increasing morbidity and mortality 
of CKD in sub-Saharan Africa, such preventive measures 
cannot be overemphasized.

Research Highlights

Generally, women have a longer life span than men,30 
and this may explain the association between CKD and the 
female gender in the current study. In contrast, reports by 
Silbiger and Neugarten31 demonstrated a more rapid decline 
in kidney function in males compared to females after 
controlling confounders like hypertension or dylipidemia. 
Additionally, contrasting evidence suggests that female 
sex hormones like estrogen may exert potent antioxidant 
actions on mesangial cells, which may contribute to the 
protective effect of the female gender against CKD.31

Having hypertension emerged as a risk factor of CKD, 
probably explained by the effects of sustained uncontrolled 
high blood pressure on the kidneys which hastens the 
progression of CKD.32,33 The proportion of hypertension 
(31.7%) in the family relatives of HDP was similar to the 
national prevalence (31%) of hypertension in Cameroon.34 
Inserra et al in Argentina found a relatively higher 
hypertension prevalence of 41.8%  in family relatives of 
HDP.35 This is probably because their method of blood 
pressure measurement was not standardized, but based on 
readings of a single point in time compared to the serial 
confirmatory readings used in our methods. Therefore, it 
is likely that the prevalence of hypertension they obtained 
was overestimated.

Likewise, having diabetes mellitus was a significant risk 
factor for CKD in family relatives of HDP patients, probably 
explained by the role played by diabetic nephropathy in 
the pathogenesis of CKD.36 The prevalence of diabetes in 
family relatives of HDP was 4.9% and consistent with the 
5.2% prevalence rate obtained by Inserra et al in family 
relatives of HDP of Argentina.35 However, the current 
finding was inferior to the prevalence of diabetes (6.1%) 
reported in the general population of Cameroon in the 
year 2010.37 The relatively low prevalence of diabetes in 
the current study can be attributed to selection bias; the 
young study population with a mean age of 38 years was 
unlikely to have diabetes as opposed to more elderly study 
participants.

Similarly to Vivekanand38 and Hsieh et al,39 an 
association between CKD and the ingestion of herbal 
medicine was found in the current study. Nephrotoxicity 
leading to CKD has been reported in association with 
several herbs, especially with the Aristolochia plant.38 In 
the current study, the exact herbs ingested could not be 
precisely identified by participants. It is noteworthy that 
the frequency of regular intake of herbal remedies (23.2%) 
in the present study largely exceeded the 2.6% and 6.4% 
reported by Tsai et al in Taiwan20  and Kong et al in China.21 
Possible explanations for this discrepancy include the lack 
of awareness of the potential nephrotoxic effects of these 
substances on the part of family relatives of HDP. The 
current findings reiterate previous reports of the World 
Health Organization which highlighted the consumption 
of traditional remedies as an important health concern in 
Africa.40

We acknowledge the following potential limitations of 
our study: 

•	 Its suboptimal sample size (n=82) which renders 
the results generalizable to the entire Cameroonian 
population of family relatives of HDP with caution. 

•	 The absence of a control group to bring forth 
statistically significant risk factors for CKD in family 
relatives of HDP. 

Also, this study was not designed to identify genes 
predisposing family relatives of HDP to CKD, highlighting 
the need for further research in this domain. However, 
following an extensive literature search, to the best of our 
knowledge, this is one of the first studies highlighting 
the relation between CKD and family predisposition in 
Cameroon. Its additional merits include its robust methods 
using standardized clinical and laboratory procedures. 

6. Conclusion
The current study is one of the first to highlight the relation 
between CKD and family predisposition in Cameroon and 
perhaps SSA at large. Its findings suggest that at least one out 
of every ten first-degree family relatives of HDP have CKD. 
The risk factors for CKD were being aged between 31 and 
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50 years, being of the female gender, having hypertension, 
regularly consuming herbal remedies, and having diabetes. 
Overall, the current findings suggest an urgent need for 
population education and routine screening for CKD and 
the identified risk factors in the first-degree family relatives 
of HDP in Cameroon. 
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