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ABSTRACT OPEN ACCESS
Background: In sub-Saharan Africa (SSA), chronic kidney disease (CKD) is | Affiliation

considered to be more common in men, the young and middle aged; while
hypertension and glomerular diseases are the main causes of CKD. However
its causes, and demographic distribution differ regionally. This may be due to
variations in exposure to communicable and non-communicable diseases,
differences in prevalent behavioural practices like cigarette smoking, genetic
factors. Objectives: This study sought to explore the demographic
characteristics and causes of chronic kidney disease seen in a tertiary hospital
in Anambra State, South-Eastern Nigeria. Methodology: Medical records of
all adults with kidney disease, aged 18 years and above, seen at the
nephrology clinics over a four year time span with a diagnosis of CKD were
reviewed. Results: The median age of the study cohort was 57 years (range =
18 to 94 years). More than 60% of CKD patients were older than 50 years and
the peak age ranged between 51 to 70 years. Females accounted for 51.7% of
patients and the male:female was 0.9:1. The most frequent causes of CKD
were hypertensive nephropathy (46.7%) followed by diabetic kidney disease
(27.9%). Only 3.06% of patients had chronic glomerulonephritis.
Conclusion: The CKD population in Anambra State, south-east Nigeria is
older than what have been reported previously from most other parts of SSA;
also the sex disparity seen in earlier studies has disappeared. Importantly,
diabetes is becoming an important cause of CKD in this sub-region. Earlier
recognition and better treatment of Diabetes mellitus are necessary to reduce
the burden of CKD in Anambra State.
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INTRODUCTION
Globally, the prevalence of chronic kidney
disease (CKD) is high, and its contribution to
mortality is increasing.' Currently, about 850 million
people have CKD and the CKD-related mortality rate
has increased by more than 40% over the past two
decades.™ It has been predicted that by 2040 CKD
would become the 5th most common cause of death
worldwide." However its causes, demographic
distribution, and impact differ regionally,
presumably due to differences in access to healthcare
resources, prevalent behavioral practices like
cigarette smoking, genetic factors (e.g. APOLI1
alleles) and varying exposure to co-morbidities such
as hypertension, diabetes and obesity."”’

Chronic Kidney Disease is more prevalent in
Low/Middle-income countries relative to high-
income countries.” Most of the world's less
developed countries are in sub-Saharan Africa
(SSA). Earlier reports from sub-Saharan Africa
indicate that CKD is more common in men, the
young and middle aged, with hypertension and
glomerular diseases constituting the main causes of
CKD.""" This is different from the pattern observed
in high income countries such as Europe’, Japan',
Taiwan", and the United States"”, where CKD is more
common in the elderly with diabetes mellitus being
the most common cause of CKD.

Recent reports have projected that the incidence of
diabetic kidney disease (DKD) in SSA would
increase dramatically in the future due to changes in
dietary habits and widespread adoption of sedentary
lifestyles." There is need for updated information on
the causes of CKD in our society because of the
recently increasing urbanization which has led to a
rise in the prevalence of non-communicable diseases
like obesity and diabetes mellitus; and also because
of the impact of human immunodeficiency virus
(HIV) in sub-Saharan Africa.

We carried out this study to describe the demographic
characteristics and causes of chronic kidney disease
seen in a tertiary hospital in Anambra State, South-
Eastern Nigeria. To the best of our knowledge, there

is no published report in this area and study results
will go a long way in helping to draft an effective
public health response to the CKD epidemic.

METHODOLOGY

This was a descriptive retrospective study conducted
at Nnamdi Azikiwe University Teaching Hospital
(NAUTH). This is a tertiary hospital located in
Nnewi, a major commercial city in Anambra State,
South-East Nigeria. The renal unit runs two
nephrology clinics weekly and serves an estimated
population of > 4 million people. The hospital
receives referrals from neighboring states (Abia, Imo,
Enugu, Rivers, Cross River, Delta and Ebonyi States).
During the study period, it was the main referral center
for haemodialysis treatment in the state.
Aetiologies of CKD were defined as follows:"™"
Hypertensive nephropathyis present if the patient
presented with the following - hypertension which
predated the onset of kidney disease, presence of
hypertensive target organ damage, absence of dipstick
proteinuria and absence of other causes of CKD.
Diabetic kidney diseaseimplies presence of Type 1 or
Type 2 diabetes mellitus, other microvascular
complications of diabetes (diabetic neuropathy or
retinopathy) and proteinuria. Sickle cell nephropathy
is the presence of sickle cell disease, proteinuria, and
eGFR <60ml/min/1.73m’. Human Immunodeficiency
Virus (HIV) associated kidney disease is the presence
of confirmed HIV infection, low CD4 count, overt
proteinuria and normal-sized or enlarged kidneys on
ultrasound; Nephrotic syndrome: presence of
nephrotic-range proteinuria, hypoalbuminemia,
hypercholesterolemia with or without edema.Chronic
glomerulonephritisimplies the presence of
haematuria and/or overt proteinuria and bilaterally
shrunken kidneys on ultrasound scan (<9cm) in the
absence of other causes of CKD. Autosomal dominant
polycystic kidney disease is presence of enlarged
kidneys and more than 4 cysts in either kidney.
Obstructive nephropathy involves the unilateral or
bilateral uretero-pelvic dilatation on ultrasound and
impaired renal function. Chronic pyelonephritis
involves past history of recurrent urinary tract
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infections and focal cortical thinning on ultrasound
imaging.

Medical records of all adults, aged 18 years and
above, seen at the nephrology clinics over a four year
time span (April 2011 to March 2015) with a
diagnosis of CKD were included in the study.
Medical records belonging to patients with
incomplete information, acute kidney injury and
patients aged less than 18 years were excluded. Data
on age, sex, and aetiology of CKD were extracted
from the medical records.

Patient confidentiality was maintained during the
process of data collection as individual patient
identifiers such as patients' names or hospital
numbers were purposefully not extracted and each
record was assigned a unique identification number.
Institutional ethical approval was obtained from the
Health Research Ethics committee of Nnamdi
Azikiwe University Teaching Hospital.

Results were presented in figures using descriptive
statistics. Continuous variables were expressed as
median and inter-quartile range while categorical
variables were expressed as frequencies and
percentages.

Table 1: The yearly distribution of patients with
chronic kidney disease

Year Frequency
April 2011 — March 2012 248
April 2012 — March 2013 229
April 2013 — March 2014 195
April 2014 — March 2015 160
Total 832

Figure 1 showed that even though there was a slight
female preponderance (51.7%), the proportions of
both sexes were almost equal (Male: Female=0.9:1).
The age of patients ranged from 18 — 94 years with a
median of 57 years. As shown in Figure 2, more than
60% of the CKD patients were older than 50 years.
Most of the study population were between 51 to 70
years old.

RESULTS

During the period under review, a total of 5139
patients were seen at the specialty clinics of the
Department of Internal Medicine, NAUTH, Nnewi.
Of these, 832 patients with kidney diseases were
attended to in the nephrology clinics. We excluded the
records of 40 patients who were previously treated for
acute kidney injury only (without underlying CKD)
and were seen in clinic solely for follow up after
discharge. The yearly distribution of CKD patients is
shown in Table 1

Figure 2: Age distribution of chronic kidney disease patients
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The most frequent causes of CKD were hypertensive
nephropathy (46.7%) followed by diabetic kidney
disease (27.9%). Less frequent causes of CKD include
Human Immunodeficiency Virus (HIV) associated
kidney disease (7.6%) and nephrotic syndrome
(7.2%). In this study, sickle cell nephropathy and renal
artery stenosis accounted for less than 1% of CKD
cases seen during this period (Figure 3).
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Figure 1: Sex distribution of chronic kidney disease patients
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Figure 3: The aetiologies of chronic kidney disease seen during the study period
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DISCUSSION

The prevalence of chronic kidney disease is on the
increase worldwide. The situation in developing
countries mirrors what is obtainable worldwide
hence it is considered a public health challenge. The
most common cause of CKD made in our study was
hypertensive nephropathy followed by diabetic
kidney disease, HIV associated kidney disease,
nephrotic syndrome and obstructive nephropathy.
Ulasi et.al, reported that hypertension was the
leading cause of CKD in patients with primary renal
disease of known aetiologies.” Wachukwu et al. also
reported hypertensive nephropathy as the most
prevalent cause of CKD in their series.” However,
most previous studies in Nigeria have reported
chronic glomerulonephritis (CGN) as the
commonest cause of CKD in Nigeria.”” This has

been attributed to the background prevalence of
infectious diseases which cause acute
glomerulonephritis and subsequently chronic
glomerulonephritis.

This study reported hypertension and diabetes above
chronic glomerulonephritis. Hypertension and
diabetes mellitus are said to be on the increase in black
population together with its target organ consequence
of which renal disease is one of them. In Africa,
hypertension has been reported as one of the leading
causes of renal disease.” It is important to note that
most of the diagnosis of renal disease made in our
study were based on clinical parameters which may
have some variations when compared to other studies.
Moreover most renal diseases present with
hypertension which may have contributed to them
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been labeled as hypertensive nephropathy. This may
have caused the increased prevalence of
hypertensive nephropathy compared to other
etiologies.

We also found a high incidence of CKD secondary to
diabetes mellitus (27.9%). This result differs from
other reports on the causes of CKD in SSA, in which
diabetes mellitus (DM) is not recorded as a
significant etiology of CKD. In 1989, Akinsola et al.
reported that 50% of CKD in a tertiary hospital in
South-West Nigeria was caused by glomerular
diseases followed by hypertensive nephropathy at
25%; only two patients in that cohort had diabetic
kidney disease (DKD).” Similar pattern has been
affirmed by subsequent reports from SSA."*" The
higher incidence of DKD in the present study reflects
the ongoing epidemiologic transition in the burden of
disease from communicable to non-communicable
disease in SSA. Better treatment of infectious
diseases in recent decades has probably led to a
reduction in the incidence of chronic
glomerulonephritis. The high incidence of CGN
recorded in earlier studies was due to the high burden
of chronic bacterial, parasitic and viral infections
prevalent in the low income countries. Earlier and
better treatment of these infections in recent times
has led to a reduction in the incidence of acute
glomerulonephritis and its sequelae - CGN.
Meanwhile there is a marked surge of diabetes
mellitus due to a change in the population lifestyle.
In 1989 the prevalence of DM in Nigerians was
1.43% but in 2019, this had increased to 21.7%.”%
This 14-fold increase in the prevalence of DM in
Nigerians matches the 15-fold increase in the
incidence of DKD over the same time-frame. Also, in
the intervening decades from the earlier studies,
newer drugs and innovations in the management of
diabetes mellitus have become affordable and
available leading to better glycemic control and
consequently less mortality from the acute
complications of DM. Thus more diabetic patients
are surviving long enough to develop DKD. This
pattern may also be partly explained by the higher
proportion of older people with CKD found in this

study population relative to those of earlier studies. In
their study of CKD patients seen in LUTH over a 10
year period, Amira et al. noted that the incidence of
DKD was highest in CKD patients older than 64 years
(27.8%) compared to younger age groups (2.5%).” It
is pertinent to note that the incidence of DKD in our
study (27.9%) is comparable to the 27.8% that Amira
et al. recorded among older CKD patients.” Just as
reported in the current study, DKD was the second
highest cause of CKD recorded in a Ghanaian tertiary
hospital between 2011 and 2012.” Furthermore, the
low incidence of CGN recorded in this study (3.06%)
may be due to the low proportion of CKD patients less
than 40 years in the study population (21.08%). As
Amira et al. have demonstrated earlier, CGN is more
common in younger CKD patients especially those
less than 40 years old.”

Human immunodeficiency virus associated kidney
disease was the third commonest cause of renal
disease in our study. Renal disease is a common
complication of seen in HIV patients and the cause is
multifactorial. This includes direct effect of the virus
on the nephron, presence of co-morbidities and side
effects of anti-retroviral medications. Emem et al.
reported a high prevalence of nephropathy (38%) in
patients living with HIV.” This suggests that HIV
contributes significantly to the CKD burden in
Nigeria.

A key finding of this study was the unexpectedly high
proportion of older people with CKD. More than 60%
of CKD patients were older than 50 years and the peak
age ranged between 51 to 70 years. This represents a
marked change from earlier studies on the age
distribution of CKD patients in SSA. One of the
earlier reports on the epidemiology of CKD in SSA by
Akinsola et al. noted that CKD was predominant in
the young and middle-aged; in fact only one CKD
patient in that cohort was older than 60 years.” Data
from Senegal and Benin Republic document that the
age of most CKD patients were below 46 years and 60
years respectively.””’ Two retrospective studies from
Sagamu and Lagos, Nigeria noted that the vast
majority of CKD patients were between 20 to 55 years
old."** Similarly, in 2010, Ulasi ef al. observed that
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86.5% of CKD patients seen in Enugu, Eastern
Nigeria, were younger than 60 years; however, a
more recent report from the same hospital in 2020
documented an age distribution that was similar to
our study results as 66.9% of their CKD patients were
between 42 to 74 years old."* This change from the
younger age demographic pattern may reflect higher
life expectancy among Nigerians in recent times
compared to earlier decades from when the older
studies were reported.” It also clearly showed the
interplay between age dynamics and aetiology in the
causes of CKD. The younger age group had CGN as
the prevalent cause of CKD while the older age group
had hypertension and diabetic kidney disease as the
prevalent causes.

In addition to the findings discussed above, we also
found that the sex distribution of CKD patients were
almost equal (M:F = 0.9:1) though more females
were seen than males. This contradicts other earlier
reports from Nigeria. In past reports, the proportion
of male CKD patients have been consistently higher
than their female counterparts. Previously
documented M:F ratio have ranged from 1.3:1 to
1.9:1.'*** Researchers previously attributed this
male predominance in the incidence of CKD to better
health seeking behavior among the menfolk.
However epidemiologic studies suggest that younger
men are at higher risk of CKD due to the potentiating
effect of testosterone on CKD progression whereas it
is speculated that women in their reproductive age
are protected by estrogens.” Considering the older
age spectrum of the present study population, it is
feasible that the disappearance of previously
recorded sex disparity might be due to the loss of the
putative protective factor in the older women of the
study population.

CONCLUSION

Hypertension is the most common cause of CKD in
Anambra State, Nigeria. However diabetic kidney
disease is becoming an important cause of CKD in
this sub-region. In order to blunt and, possibly
reverse, the rising incidence of CKD, public health
efforts should be targeted at earlier recognition and

better treatment of Diabetes mellitus. The general
public should be made aware of lifestyle changes
needed to reduce the risk of Type 2 Diabetes mellitus
and the importance of good glycemic control among
diabetics. Furthermore regular community screening
for DKD using simple tools like glucometers and
urine dipsticks should be implemented.

Author roles

Conceptualized and designed the study- NNJ, CNN,
nu

Supervised data acquisition- FO, BCO, NO, HE,
CuUoO

Data interpretation- CNN, AA, HE, AOK
Manuscript preparation- NNJ, CNN, FO, AA
Critical review of manuscript for important
intellectual content- AOK, CUO, 11U

Conflict of interest: nil
Sponsorship: nil

REFERENCES

1. Kovesdy CP. Epidemiology of chronic kidney
disease: an update 2022. Kidney Int Suppl.
2022 ;12 1)y :7-191
www.kisupplements.org/article/S2157-
1716(21)00066-6/fulltext

2. JagerKJ, Kovesdy C, Langham R, Rosenberg M,
Jha V. A single number for advocacy and
communication-worldwide more than 850
million individuals have kidney diseases. Kidney
Int. 2019;96(5):1048-1050.
academic.oup.com/ndt/article/34/11/1803/5574
389

3. GBD Chronic Kidney Disease Collaboration.
Global, regional and national burden of chronic
kidney disease, 1990 -2017: a systematic analysis
for the Global Burden of Disease Study 2017.
Lancet. 2020;395(10225):709-733.
thelancet.com/journals/lancet/article/PIIS0140-
6736(20)30045-3/fulltext

4. Foreman KJ, Marquez N, Dolgert A, Fukutaki K,
Fullman N, McGaughey M, et al. Forecasting life
expectancy, years of life lost, and all-cause and

Orient J Med | Vol 36\ No 3412024 _ iy, 52 O

For Reprint Contact. editorojm@gmail.com




Jisieike-Onuigbo et al;

10.

11.

Aetiology and Demographic Pattern of Chronic Kidney Disease

cause-specific mortality for 250 causes of death:
reference and alternative scenarios for 2016—40
for 195 countries and territories. Lancet.
2018;392(10159):2052-2090.
thelancet.com/journals/lancet/article/P11IS0140-
6736(18)31694-5/fulltext

Briick K, Stel VS, Gambaro G, Hallan S, Volzke
H, Arnl6v J et al. CKD Prevalence Varies across
the European General Population. J] Am Soc
Nephrol. 2016;27:2135-2147.
journals.lww.com/jasn/Fulltext/2016/07000/C
KD _Prevalence Varies_across_the European
General.28.aspx

Mills KT, Xu Y, Zhang W, Bundy JD, Chen CS,
Kelly TN et al. A systematic analysis of
worldwide population-based data on the global
burden of chronic kidney disease in 2010.
Kidney Int. 2015;88(5):950-957. kidney-
international.org/article/S0085-
2538(15)60999-1/fulltext

Arogundade FA, Omotoso BA, Adelakun A,
Bamikefa T, Ezeugonwa R, Omosule B et al.
Burden of end-stage renal disease in sub-
Saharan Africa. Clin Nephrol. 2020;93(Suppl
1):3-7. ncbi.nlm.nih.gov/pubmed/31397269
Naicker S. Burden of end-stage renal disease in
sub-Saharan Africa. Clin Nephrol.
2010;74(Suppl 1):13-16.
pubmed.ncbi.nlm.nih.gov/20979956

Akinsola W, Odesanmi W, Ogunniyi J, Ladipo
G. Diseases causing chronic renal failure in
Nigerians-a prospective study of 100 cases. AfrJ
Med Med Sci. 1989;18(2):131-137.

0Ojo O, Akinsola A, Nwosu S, Odesanmi W. The
pathological basis of chronic renal failure in
Nigerians. An autopsy study. Trop Geogr Med.
1992;44(1-2):42-46.

Travers K, Martin A, Khankhel Z, Boye KS, Lee
LJ. Burden and management of chronic kidney
disease in Japan: systematic review of the
literature. Int ] Nephrol Renovasc Dis. 2013;6:1-
1 3 .
ncbi.nlm.nih.gov/pmc/articles/PMC3540912/

12. Kuo HW, Tsai SS, Tiao MM, Yang CY.

13.

14.

15.

16.

17.

18.

19.

Orient J Med | Vol 36\ No 341 2024 _ iy, 53 O

Epidemiological features of CKD in Taiwan. Am
J Kidney Dis. 2007;49(1):46-55.
ajkd.org/article/S0272-6386(06)01519-
8/fulltext

US Renal Data System. USRDS 2013 Annual
Data Report: Atlas of Chronic Kidney Disease
and End-Stage Renal Disease in the United
States, Vol. 1, National Institutes of Health,
National Institute of Diabetes and Digesstive and
Kidney Diseases, Bethesda, MD, USA.; 2013.
Alebiosu C, Ayodele OE. The increasing
prevalence of diabetic nephropathy as a cause of
end stage renal disease in Nigeria. Trop Doct.
2006;36(4):218-219.
journals.sagepub.com/doi/10.1258/0049475067
78604797

Fogo A, Breyer JA, Smith MC, Cleveland WH,
Agodoa L, Kirk KA, et al. Accuracy of the
diagnosis of hypertensive nephrosclerosis in
African Americans: A report from the African
American Study of Kidney Disease (AASK)
Trial. Kidney Int. 1997;51:244-252.
www.sciencedirect.com/science/article/pii/S008
525381559861X

Alebiosu CO, Ayodele OO, Abbas A, A IO.
Chronic renal failure at the Olabisi Onabanjo
university teaching hospital , Sagamu , Nigeria.
Afr Health Sci. 2006;6(3):132-138.
www.ncbi.nlm.nih.gov/pmc/articles/PMC18318
79/

Ulasi 1I, joma CK. The enormity of chronic
kidney disease in Nigeria: The situation in a
teaching hospital in south-east Nigeria. J Trop
Med. 2010. doi:10.1155/2010/501957
www.hindawi.com/journals/jtm/2010/501957/
Wachukwu C, Emem-Chioma P, Wokoma F,
Oko-Jaja R. Pattern and outcome of renal
admissions at the University of Port Harcourt
Teaching Hospital, Nigeria: A 4 years review.
Ann Afr Med. 2016;15(2):63-68.
www.annalsafrmed.org/article.asp?issn=1596-
3519

Arogundade F, Sanusi A, Hassan M, Akinsola A.
The pattern, clinical characteristics and outcome
of ESRD in Ile-Ife, Nigeria: is there a change in

For Reprint Contact. editorojm@gmail.com




Jisieike-Onuigbo et al;

20.

21.

22.

23.

24.

25.

Aetiology and Demographic Pattern of Chronic Kidney Disease

trend? Afr Health Sci. 2011;11(4):594-601.
www.ncbi.nlm.nih.gov/pmc/articles/PMC3362
977/

Madala N, Thusi G, Assounga A, Naicker S.
Characteristics of South African patients
presenting with kidney disease in rural
KwaZulu-Natal: a cross sectional study. BMC
Nephrol. 2014;15(1):1-9.
bmcenephrol.biomedcentral.com/articles/10.118
6/512882-023-03109-1

Diouf B, Niang A, Ka E, Badiane M, Moreira
DT. Chronic renal failure in one Dakar hospital
departemnt. Dakar Med. 2003;48(3):185-188.
pubmed.ncbi.nlm.nih.gov/15776628/

Erasmus E, Fakeye T, Olukoga O, Okesina AB,
Ebomoyi E, Adeleye M, et al. Prevalence of
diabetes mellitus in a Nigerian population. Trans
R Soc Trop Med Hyg. 1989;83(3):417-418.
academic.oup.com/trstmh/article-
abstract/83/3/417/1907905

Ndulue CN. The association between different
anthropometric measures of body fat and kidney
function among adults in Ukpor, Anambra State,
Nigeria (dissertation). West African Coll
Physicians. 2020.

Amira O, Taslim B, William R. Chronic kidney
disease : a ten-year study of aetiology and
epidemiological trends in Lagos , Nigeria. Br J
RenMed. 2015;19(4):19-23.

Amoako YA, Laryea DO, Bedu-Addo G, Andoh
H, Awuku YA. Clinical and demographic
characteristics of chronic kidney disease
patients in a tertiary facility in Ghana. Pan Afr
Med J. 2014;18(274).
doi:10.11604/pamj.2014.18.274.4192
www.panafrican-med -
journal.com/content/article/18/274/tfull/

26.

27.

28.

29.

30.

Orient J Med | Vol 36| No 3-4 | 2024 m

Emem C, Arogundade F, Sanusi A, Adelusola K,
Wokoma F, Akinsola A. Renal disease in HIV-
seropositive patients in Nigeria: an assessment of
prevalence, clinical features and risk factors.
Nephrol Dial Transplant. 2008;23(2):741-746.
academic.oup.com/ndt/article/23/2/741/185412
6

Ahoui S, Dovonou C, Vigan J, Agboton B,
Alassani C, Doritchamou E, et al. Fréquence et
facteurs associés a l'insuffisance rénale
chronique dans le service de médecine interne du
centre hospitalier universitaire départemental du
Borgou. Rev Africaine Med Interne. 2021;8((1-
2)):8-16.

Arodiwe EB, Okoli C, Anyabolu EN, Nwobodo
U, Arodiwe 10, Ijoma CK, et al. Examining
Socioeconomic Status of Patients with Chronic
Kidney Disease Attending Renal Clinic in
Southeast Nigeria : A Single Centre Experience.
WestAfrJ Med. 2020;37(2):107-112.

United Nations Department of Economic and
Social Affairs Population Division. World
Population Prospects: The 2015 Revision, World
Population 2015 Wallchart.; 2015.

Silbiger S, Neugarten J. The impact of gender on
the progression of chronic renal disease. Am J
Kidney Dis. 1995;25:515-533.
www.ajkd.org/article/0272-6386(95)90119-
1/pdf

For Reprint Contact. editorojm@gmail.com




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8

