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Abstract

Background: Advancement in medical management and diagno-
sis has seen a rise in the population of Sickle Cell Anaemia (SCA)
patient reaching adulthood, albeit increased prevalence of chronic
organ failure. Nigeria has the largest cohort of SCA worldwide; how-
ever, there is paucity of studies describing the morbidity associat-
ed with this disorder. Herein, we described the spectrum of chronic
complications encountered in a population of adult patients attend-
ing for medical care in a tertiary hospital in North Eastern Nigeria.

Methods: This was a cross sectional study involving 232 patients
aged 16 years and above with sickle cell anaemia that attended the
haematology unit from October 2017 to July 2018. Data on socio-de-
mographic and anthropometric parameters, history of hospitaliza-
tion, frequency of painful crisis, blood transfusion therapy and drug
history were obtained. Additional information regarding chronic com-
plications was obtained from the records where necessary.

Results: The median [interquartile range] age of the patients was
22.5[18] years and consisted of 119 (51.3%) males. The most preva-
lent chronic complications were chronic kidney disease (43.3%) and
auto-splenectomy (42%). Pulmonary hypertension and cholelithia-
sis were present in 25.3% and 21% respectively. The least common
complication was stroke (3%). Pulmonary hypertension and leg ul-
cer were commoner in males than females (p=0.011and p =0.003,
respectively). Regression analysis revealed that male gender was
significantly associated with the development of pulmonary hyper-
tension (p=0.038) and leg ulcer (p=0.019); chronic kidney disease
was associated with age (p=0.003) and haematocrit (p=0.000). Hae-
matocrit was the only determinant of a vascular necrosis (p=0.027)

Conclusion: Patients with sickle cell disease receiving care in our
hospital are diagnosed early, hospitalized and transfused frequently,
and have multiple chronic complications. While most are regular on
folic acid and antimalaria prophylaxis, very few are on hydroxyurea.
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Introduction

Sickle Cell Anaemia (SCA) is an inherited haematological disor-
der due to a point mutation in exon 1 of the B globin gene (GAG —
GTG). This results in the substitution of glutamic acid with valine at
position 6 of the Bglobin polypeptide chain. The mutant haemoglobin
(HbS) undergoes polymerization under hypoxic condition resulting
in sickling of the erythrocytes. Inflammation, haemolysis, microvas-
cular occlusion and chronic organ damage characterizes the clinical
expression of SCA [1,2]. Despite the presumed high childhood mor-
tality, the prevalence of SCA in adults African is still high [3]. This is
attributed to improvement in knowledge and public health prevention
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strategies that have improved the life of patients with this condition,
transforming it into a chronic disease. Nevertheless, progressive de-
terioration of organ function occurs, and end-organ damage is irre-
versible. It is estimated that 48% of patients with SCA will develop
multiple organ failure by the fourth decade of life [3,4].

Nigeria has the highest burden of SCA in the world [5]; however,
there is still no clear baseline data on survivorship, or the major causes
of morbidity and mortality amongst cases with SCA. Few studies exist
that describe the severity of complications and treatments available.
We therefore conducted a cross sectional studies of adult SCA patients
attending a tertiary center in North eastern Nigeria. Our primary aim
was to determine the prevalence of the various complications encoun-
tered in this population. Our secondary aim was to determine factors
associated with the development of some of these complications.

Methods: This was a cross sectional study involving 232 patients aged
16 years and above with homozygous (HbSS) Sickle Cell Anaemia
(SCA), that attended the haematology unit of the University of Maidu-
guri teaching Hospital, a major referral center in north eastern part
of Nigeria. The study was conducted from October 2017 to July 2018.
Data on socio-demographic and anthropometric parameters, history
of hospitalization, frequency of painful crisis, blood transfusion thera-
py and drug history were obtained. Additional information regarding
chronic complications was self-reported or obtained from the records
where necessary.

Statistical analysis

The data obtained was entered into excel spreadsheet for data man-
agement and transferred to SPSS (version 20) for analysis. The data
was analyzed for normality amongst continuous variables and log
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transformed when applicable prior to analysis, otherwise, continuous
variables were presented as median [Inter Quartile Range IQR]. Cate-
gorical variables were presented as proportions (percentages). Differ-
ences between proportions and continuous variables were determined
using Chi square and Student T test respectively. The p value of < 0.05
was considered significant. Univariable and multivariable logistic re-
gressions were used to determine factors associated with the develop-
ment some of the chronic complications.

Results

General profile of patients: The median [interquartile range] age of
the patients was 22.5[18] years and consisted of 119 (51.3%) males.
The median age at diagnosis of sickle cell anaemia was 1[4] year; more
than half of the patients (52.2%) were diagnosed during infancy, and
only 19 (9.5%) of the participants were diagnosed after the age of 18
years (Table 1). Majority of the patients were previously hospitalized
(70.2%) more than three times. Of the 149 (71.3%) that have received
transfusion, 38 (25.5%) have been transfused more than ten times,
while two patients have received more than 50 units of lifetime trans-
fusion. A good number of the patients were taking folic acid (61%)
and anti-malaria prophylaxis (61%) regularly, but only 4 (1.7%) were
on hydroxyurea.

Table 1: General characteristics of study participants.
Characteristics Frequency (%) / Median [IQR]
Gender:

Males 119 (51.3%)
Females 113 (48.7%)
Age (Years) 22.5[8]
Age at diagnosis (Years): 1[4]
Infancy 105 (52.2%)
2-18 87 (43.3%)
>18 19 (9.5%)
Life time hospitalization:

Never 2.12%
1-3 27.7 %
>3 70.2%
Life time blood transfusions:

Never 27%
History of past transfusion 83%
Frequency of crisis/ annum:

None 22.5%
1-3 58.7%
Above 3 18.8%
Routine prophylaxis:

Anti-malarial 61%
Folic acid 61%
Hydroxyurea 1.7%
Pneumococcal vaccine 1.3%

Prevalence of chronic complications

The most prevalent chronic complications were chronic kidney
disease (43.3%) and auto-splenectomy (42%) (Figure 1). Pulmonary
hypertension and cholelithiasis were present in 25.3% and 21% re-
spectively. Leg ulcers (8.4%) and stroke (3%) were the least reported

chronic complications. The life time prevalence of CKD (p=0.123),
AVN (p=0.209) and stroke (p=0.52) was similar amongst gender (Ta-
ble 2); whereas, pulmonary hypertension and leg ulcers were com-
moner in males than females (p=0.011and p =0.003) respectively.

Figure 1: Spectrum of sickle-cell related chronic complications. AVN, avascular ne-
crosis; CKD, chronic kidney disease; PH, pulmonary hypertension.

Table 2: Prevalence of chronic complications based on gender.

Complications Males Females P value
CKD 48 (52.7%) 43 (47.3%) 0.123
Stroke 3 (42.8%) 4 (57.2%) 0.52
PH 14 66.7%) 7 (33.3%) 0.011*
Leg Ulcers 16 (80%) 4 (20%) 0.003*
AVN 20 (55.9%) 16 (44.1%) 0.209

AVN: Avascular Necrosis; CKD: Chronic Kidney Disease; PH: Pulmonary Hyperten-
sion; PCV: Packed Cell Volume
*p< 0.05.

Factors associated with CKD, AVN, leg ulcers

Chronic kidney disease was associated with age (p=0.003) and
haematocrit (p=0.000) (Table 3). Male gender wasassociated with pul-
monary hypertension (p=0.038) and leg ulcer (p=0.019). Haematocrit
was the only determinant of avascular necrosis (p=0.027).

Discussion

This study describes the general profile and spectrum of chron-
ic complications encountered in adult patients with SCA attending a
tertiary hospital in north eastern Nigeria. To the best of our knowl-
edge, this is the first comprehensive study documenting the pattern
of morbidity encountered in adult patients with SCA from this re-
gion. Despite the relatively young age of our patient group, several
chronic complications had already developed. Chronic kidney disease
and autosplenectomy were the most frequent chronic complications.
Pulmonary hypertension and cholelithiasis were also encountered
with relative frequency. Priapism and leg ulcer occurred not so often.
Stroke was the least encountered chronic complication in our study
population.

The median age of the study population was 22.3 years; an over-
whelming majority of the patients were less than 40 years old. This
may be due to the reduced life expectancy in patients with SCA in
Sub-Saharan Africa (SSA) as previously documented [6], in sharp
contrast to the average age of SCA patients in developed countries of
above 40years [7]. The low life expectancy could be attributed to lack
of policy for Newborn Screening (NBS) [8], increased prevalence of
communicable disease [9], poverty and limited access to disease mod-
ifying drugs such as hydroxyurea (HU).
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Table 3: Logistic regression analysis of some complications with clinical variables.
Variables Unstandardized 95% CI P value

CKD:
Age (years) 0.098 1.040 - 1.169 0.001*
Sex (Male) 0.348 0.741 - 2.707 0.292
Crisis frequency -0.064 0.834 - 1.054 0.282
PCV (%) -0.138 0.818 - 0.928 0.000*
PH:
Age (years) 0.021 0.937 - 1.112 0.638
Sex (male) 1.22 1.068 - 10.69 0.038*
PCV (%) 0.005 0.890 - 1.134 0.938
AVN:
Age (years) 0.050 0.984 - 1.123 0.139
Sex (male) 1.012 0.734 - 3.739 0.224
Crisis frequency -0.035 0.807 - 1.156 0.704
PCV (%) 0.077 1.009 - 1.156 0.027*
Leg Ulcers:
Age (years) -0.013 .900 - 1.083 0.786
Sex (male) -1.57 0.056 - 0.776 0.019*
Crisis frequency 0.017 0.821 - 1.260 0.879
PCV (%) 0.070 0.964 - 1.193 0.170

AVN: Avascular Necrosis; CKD: Chronic Kidney Disease; PH: Pulmonary Hyperten-

sion; PCV: Packed Cell Volume

*p< 0.05.

In the current study, majority of the patients were on regular pro-
phylaxis with folate and antimalaria, 1.7% were on HU and only 1.3%
have had pneumococcal vaccination. Although, there is no current
policy for NBS for SCA in Nigeria, the median age of diagnosis of SCA
in our patients was lyear [IQR 4], and more than half of the patients
were diagnosed at infancy. This may reflect presence of severe disease
phenotype, necessitating patients to seek medical care as early as in-
fancy. Majority of the patients have been hospitalized for painful crisis
and most reported more than three episodes of crisis per annum. In
addition, most have received blood transfusion, these features indicate
severe disease.

Chronic Kidney Disease (CKD) was the leading chronic compli-
cation encountered in our patients’ population, at a prevalence rate of
43.3%. The reported prevalence varies between 20-50% from different
studies in Nigeria [10-13].Involvement of the kidney is a well-known
complication of SCA [14,15]; however not all patients develop ne-
phropathy, it is not clear what factors predict or promote progression
of nephropathy in susceptible patients. Some studies have shown in-
creasing age, low haematocrit, high blood pressure, history of blood
transfusion to be associated with increased risk of developing sickle
cell kidney disease [11,16]. In the current study, age was directly as-
sociated with the development of CKD (p=0.001), while haematocrit
showed an inverse relationship with CKD (p=0.000).

Pulmonary hypertension is associated with increased morbidity
and mortality in patients with SCA [17,18]. In the current study, the
prevalence rate of elevated Tricuspid Regurgitation Velocity (TRV)
on transthoracic echocardiography was 25.6%, similar to the report-
ed prevalence rates amongst adult population of SCA in Nigeria of
3-25% [19-21]. The gold standard for determining PH is Right Heart
Catheterization (RHC) [22], however, this is not readily available in
resource poor centers. In addition, report of Gladwin et al showed
that an elevated TRYV, irrespective of the presence of RHC-proven PH

is associated with poor outcome in adults with SCA [23]. It is possible
that the elevated TRV indicates presence of underlying cardiac pathol-
ogies, such as, sickle cell cardiomyopathy, diastolic dysfunction or a
vasculopathy [24-27].

Avascular Necrosis (AVN) is the leading cause of disability in pa-
tients with SCA and has been shown to interfere with their quality of
life [28,29]. In the current study, we found AVN of at least one hip
in thirty-six patients (16.1%), in corroboration with previous reports
[29-31]. In sharp contrast, earlier studies showed a higher prevalence
rate of 42%- 48% in adults with SCA, with a four-years progression
rate of 67% [28,32,33]. Several factors have been implicated as risk
factors for AVN including age and male gender [30,31,34,35]; an ear-
lier report showed that the likelihood of developing AVN between the
ages of 10-29 years was 89% [36]. Our study also found a positive as-
sociation between haematocrit and the development of AVN, as previ-
ously reported [35]. It is thought that a high hematocrit results in hy-
perviscosity within the sinusoids, which promotes sickling of the red
cells resulting in ischemia and subsequent infarction. Early diagnosis
of AVN is very important since outcome of conservative management
depends on the stage of the disease.

The prevalence of leg ulcer was 8.4% in the current study; reported
prevalence from studies conducted in Nigeria ranges between 3-16%,
[29,30,37-39]. In contrast, a significantly higher rate of > 40% has been
reported from Jamaica [40] and a lower rate of 2.5% from the United
State [41]. The discrepancy in the results could be due to the difference
in geographical location, variation in the study population and hae-
moglobin genotype and haplotype. Presence of chronic leg ulcers have
been associated with a more severe clinical course and is a sign of end
organ damage in patients with SCA [42,43]. Factors associated with
development of leg ulcers include trauma, age greater than 20, male
gender, low haemoglobin and low haemoglobin F level [41,44]. The
current study found significant gender variation in the prevalence of
leg ulcers amongst the study population (p=0.003). Also, male gender
was significantly associated with the development of leg ulcers (p=
0.019) as previously reported [39,41,45]. It is possible that the male
patients due to their active nature are more prone to traumatic injury.

The hepatobiliary system can be frequently involved in SCA [46-
48]. In the current study, hepatomegaly was found in 7.2% of the
patients, while combined hepatomegaly and cholelithiasis was doc-
umented in 2.6% of the patients (data not shown). The prevalence of
cholelithiasis was 21%, in contrast to a previous report of 4.4% from
the southern part of the country [49]. The incidence and prevalence
of cholelithiasis is influenced by local diet and genetic factors [50].
Crystallization of gallstone by ceftriaxone and other third generation
cephalosporin have also been implicated in the pathogenesis [51].
Cholelithiasis develops as early as the first two years of life, howeverit
is usually asymptomatic. Cholecystectomy should only be considered
when there is evidence of cholecystitis [52].

The spleen is one of the earliest organs affected by SCA [53]. The
loss of splenic function increases the risk of death from infection with
encapsulated bacteria or parasitized red cells [54]. Autosplenectomy
was documented in 42% of the current study population similar to-
reports from this region [55-57]. On the other hand, 4.3% of our pa-
tients had splenomegaly (data not shown).The persistent splenomega-
ly has been attributed to malaria infection [58,59].

Priapism is one of the medical emergencies encountered by male
patients with SCA. The prevalence rates for the occurrence of stutter-
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