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Abstract

Objective: To study degrees of chronic kidney disease (CKD)
using creatinine clearance in adult Nigerian patients with
sickle-cell disease (SCD). Methods: One hundred SCD pa-
tients, made up of 79 HbSS (homozygous haemoglobin S)
patients and 21 HbSC (heterozygous haemoglobins S and C)
patients, were investigated prospectively, along with 50 nor-
mal controls. Their sociodemographic data, weightand drug
history were documented. Each participant underwent dip-
stick urinalysis, and creatinine clearance was calculated fol-
lowing a 24-hour urine collection and serum creatinine mea-
surement. They were categorized into stages of CKD based
on the creatinine clearance. Results: Of the 79 HbSS patients,
14 (18%), 28 (35%), 33 (42%) and 4 (5%) had stage 1, 2,3 and
4 CKD, respectively. In the HbSC group, 3 (14%), 9 (43%) and
9 (43%) patients had stage 1, 2 and 3 CKD, respectively. Pro-
teinuria was noted in 16 (20%) HbSS patients but not in any
of the HbSC patients. Of the subjects aged <24 years (n =49),
9 (18%), 18 (37%), 21 (43%) and 1 (2%) had stage 1, 2, 3 and
4 CKD, respectively. Of those aged >24 years (n=51), 8 (16%),

19 (37%), 21 (41%) and 3 (6%) had stage 1, 2, 3 and 4 CKD,
respectively. None of the subjects had stage 5 CKD. Conclu-
sion: In this study, the adult subjects with SCD had various
degrees of CKD. Adequate follow-up and active intervention
are advocated to delay the onset of end-stage nephropathy.

© 2014 S. Karger AG, Basel

Introduction

Sickle-cell disease (SCD) is a heterogeneous disorder
affecting multiple organ systems in the body [1, 2]. In-
deed, end-organ dysfunction has a huge impact on sur-
vival, especially in young adults [3]. Recurrent vaso-oc-
clusion [4], coupled with the haemodynamic changes of
chronic anaemia lead to functional and structural chang-
es in the kidneys. These morphological, laboratory and
clinical changes arising from the effects of SCD on the
kidneys constitute what has been described as sickle-cell
nephropathy (SCN). They range from haematuria, vary-
ing degrees of proteinuria and renal failure syndromes to
glomerular and tubular abnormalities [5, 6] which may
ultimately progress to chronic kidney disease (CKD) [7,
8]. End-stage kidney disease has been identified as the
most severe presentation of SCN, with a huge impact on
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morbidity and mortality, making early identification and
management important [9].

Measurement of the glomerular filtration rate (GFR)
using endogenous markers such as serum creatinine (cre-
atinine clearance) offers a good measure of renal function
in both health and disease [10]. The burden of SCN has
been carefully studied in the works by Aleem [11] and
Arogundade et al. [12], where up to 22.5% of SCD pa-
tients studied in Saudi Arabia and Nigeria, respectively,
had subnormal creatinine clearance. Creatinine clearance
may thus provide a means to determine the severity of
renal pathology and its progression, and therefore pro-
vides insight into the natural history of SCN. The objec-
tive of this study was to evaluate, using creatinine clear-
ance, the severity of renal disease in adult Nigerians with
SCD.

Subjects and Methods

This prospective study took place over a period of 7 months.
Ethical approval was obtained from the Institutional Ethics Review
Committee of the Obafemi Awolowo University Teaching Hospi-
tal, Ile-Ife, Nigeria, and all subjects and controls gave their in-
formed consent. Subjects included patients with confirmed SCD
who attended the outpatient clinic at the Department of Haema-
tology, Obafemi Awolowo University Teaching Hospital, Ile-Ife.
They were studied in the steady state, i.e. with no acute illness or
crisis for at least 2 weeks prior to recruitment. Controls were age-
matched, healthy undergraduates from the Obafemi Awolowo
University, Ile-Ife, with the haemoglobin AA phenotype. Relevant
clinical information was recorded for each participant, including
age, gender, weight and a brief drug history. Exclusion criteria
were oedema, ketosis and current treatment with drugs such as co-
trimoxazole, probenecid or cephalosporin, known to reduce cre-
atinine tubular secretion and to interfere with the alkaline picrate
assay (Jaffé’s reaction) for the serum creatinine assay [13].

A 24-hour urine collection was done for all subjects and con-
trols, at the end of which blood and urine samples were collected
for serum creatinine measurement and urinalysis. Urinalysis was
done using Combi-9 dipsticks (Medi-test Combi-9, Macherey-Na-
gel, GmbH & Co., Diiren, Germany). Both urinary and serum cre-
atinine measurements were taken using Jaffé’s method [14]. The
staging of kidney disease was based on the Kidney Disease Out-
come Quality Initiative (K/DOQI) recommended classification
system [15] as follows: stage 1 GFR >90 ml/min/1.73 m?, stage 2
GFR 60-89 ml/min/1.73 m? stage 3 GFR 30-59 ml/min/1.73 m?,
stage 4 GFR 15-29 ml/min/1.73 m?* and stage 5 GFR <15 ml/
min/1.73 m?.

Statistical Analysis

The Statistical Package for Social Sciences version 17 and Mi-
crosoft Excel 2007 computer software were used for all data collec-
tion and analysis. p < 0.05 was considered significant.
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Table 1. Characteristics of all HbSS and HbSC subjects

Total Stage 1 Stage2 Stage3 Stage4 Stage 5

HDbSS patients 79 (100) 14 (18) 28(35) 33(42) 4(5) 0(0)

Proteinuria 16(20)  2(13) 3(19) 7(44) 4(25) 0(0)

No proteinuria 63 (80) 12 (19) 25(40) 26(41) 0(0) 0(0)
HbSC patients® 21(100) 3(14) 9(43) 9(43) 0(0) 0(0)
Age

<24 years 49(100) 9(18) 18(37) 21(43) 1(2) 0(0)

>24 years 51(100) 8(16) 19(37) 21(41) 3(6) 0(0)

Figures denote the number of patients, with the percentage in parentheses.
 None of the HbSC subjects had proteinuria.

Results

The haemoglobin phenotypes of the subjects were
HbSS (homozygous haemoglobin S) where HbS (sickle
haemoglobin) is inherited from both parents (n =79) and
HbSC (heterozygous haemoglobins S and C) where HbS
is inherited from one parent and HbC is inherited from
the other parent (n = 21). There were 40 male and 60 fe-
male subjects. The controls (n = 50) consisted of 29 males
and 21 females. The HbSS subjects were significantly
younger than the HbSC subjects (mean age 25.4 + 6.8 vs.
29.3 +9.0 years; p = 0.03). The mean creatinine clearance
of the HbSS versus the HbSC subjects showed no signifi-
cant difference (66.3 + 27.5 vs. 68.8 £ 22.0 ml/min; p =
0.70).

Among the 79 patients with HbSS, 14 (18%), 28 (35%),
33 (42%) and 4 (5%) had stage 1, 2, 3 and 4 CKD, respec-
tively; none had stage 5 CKD (table 1). Proteinuria was
present in 16 (20%) of the HbSS subjects. In the HbSC
group, 3 patients (14%) had stage 1, and 9 (43%) had stage
2 and 3 CKD each; none had stage 4 or 5 disease or pro-
teinuria (table 1).

A more detailed analysis of all 49 subjects younger
than 24 years showed that 9 (18%), 18 (37%), 21 (43%)
and 1 (2%) had stage 1, 2, 3 and 4 CKD, respectively, while
the corresponding data for the 51 subjects older than 24
years were 8 (16%), 19 (37%), 21 (41%) and 3 (6%), re-
spectively (table 1).

Discussion
In this study, 47% of the HbSS subjects and 43% of the

HbSC subjects who had a GFR <60 ml/min/1.73 m? (al-
though there was no follow-up for 3 months) highlighted
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the magnitude of CKD in patients with SCD. The rela-
tively high prevalence of renal failure in this cohort could
be due to the proximal tubular activity, both secretory
and reabsorptive, that has been reported to be supranor-
mal in SCD [5, 7, 16] and includes increased tubular
transport of creatinine and, consequently, an increased
creatinine clearance [16, 17].

The GFR of 60-89 ml/min/1.73 m? in 35% of the HbSS
patients and 43% of the HbSC patients could lead to aloss
of renal function and cardiovascular complications as in-
dicated in previous studies [18, 19]. The British guideline
on the classification of CKD recognizes this subgroup as
having a tendency for worsening kidney function and
cardiovascular disease [20]. Similarly, the K/DOQI also
recognizes that such individuals are at risk of a progres-
sive decline in kidney function [15].

SCN and indeed other forms of kidney disease usually
begin with proteinuria [6], and as such, this is an impor-
tant marker of renal pathology. Twenty percent of the
HbSS cohort had proteinuria, which is similar to the
22.3% reported by Iwalokun et al. [21] and the 28% re-
ported by Abdu et al. [22]. To the contrary, Bolarinwa et
al. [23] reported a higher prevalence of proteinuria (50%)
in their HbSS cohort; a probable explanation for this high
level of proteinuria could be the inclusion of individuals
with both microalbuminuria and macroalbuminuria in
their study. Proteinuria was seen in all stages of CKD in
our HbSS study subjects; the majority of those with pro-
teinuria had stage 3 CKD. Stage 3 has been reported to
represent a critical point in the spectrum of CKD, as it
marks the beginning of established kidney disease ac-
cording to the K/DOQI classification [15]. An earlier re-
port by Abdu et al. [22] from Kano, north central Nigeria,
noted that as much as 50% of SCD patients with protein-
uria had CKD. This finding further underscores the im-
portance of proteinuria in the assessment of renal status
in SCD.

References

Previous reports on Nigerian SCD patients identified
age as a significant predictor of kidney disease and as cor-
relating with GFR [12]. Indeed, end-organ damage in this
group of patients becomes more pronounced with ad-
vancing age [24]. Our study population consisted of
young adults with a mean age of 26.22 + 7.42 years. There
was, however, no significant difference in the relative fre-
quency of the various stages of CKD when the subjects
were subclassified according to age, even though SCD
subjects older than 24 years did appear to have more ad-
vanced stages of CKD than those younger than 24 years
(6 vs. 2%, respectively).

Our study has highlighted the magnitude of significant
kidney disease amongst SCD patients in our population
who are predominantly from the southwest region of Ni-
geria. Indeed, earlier reports from the same region of the
country [25, 26] identified SCD as a significant contribu-
tor to the incidence of chronic renal failure and childhood
nephrotic syndrome.

The major limitation of this study was the lack of fol-
low-up of the subjects for a period of 3 months, which
would have enabled a more precise definition of CKD.

Conclusion

In this study, the SCD population had various stages
of CKD, mostly stages 2 and 3, based on the K/DOQI clas-
sification system. We advocate using this system for our
patients, with a view to detecting CKD in its early stages,
in order to delay the onset of end-stage kidney disease.
This is made even more necessary by the relatively poor
outcomes associated with renal replacement therapy in
SCD patients, particularly in settings with limited re-
sources.
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