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Summary

Sickle cell anaemia (SCA) complications namely stroke, osteomyelitis, retinopathy,
pulmonary embolism, renal failure, chronic leg ulcers, cholelithiasis, acute chest syndrome,
avascular necrosis (AVN) of the head of femur, and others, affect virtually all systems of the
body. Theprevalence andpattern of the complications of this disorder in south-south Nigeria
had not been documented. The objective of the study was to detect and analyze frequency of
occurrence of the different types of complications seen in adult SCA patients in south-south
geopolitical region of Nigeria and to explore the determinants for the development of
complications in adult SCA patients. A retrospective review of the medical records of one
hundred and twenty-five (J 25) SCA patients above the age of fifteen years who attended the
Haematology clinic of a tertiary hospital in south-south Nigeria from January 2010 to
December 2010 was carried out Information on biodata, complications and the stable
haemoglobin levels were extracted and analyzed using the Statistical Package for Social
Science (SPSS) version 15. Out of 1080SCApatients seen over theperiod of study, 125 (11.6%)
had complications. Complications werefound to be more common in females 71.2% (n=89)
compared to 28.8% (n=36)in males. The mean age of the studypopulation was30.9 ± 8.8 years
and the age range was 16 to 60years. The commonest complication noted in thesepatients was
chronic osteomyelitis (36.0%). This was followed by chronic renal failure (17.6%). The
frequencies of the other complications were as follows, chronic leg ulcers (11.2%),
cholelithiasis (11.2%), acute chest syndrome and avascular necrosis (AVN) of the head of
femur occurred equally (4.0%),pulmonary embolism (2.4%), stroke (2.4%), the least common
complication was seizure (1.6%). The most common complication of SCA patients in south-
south Nigeria was chronic osteomyelitis. The pattern of complications was generally lower
than what was reported in other parts of the world. Some complications were not recorded;
examples werepulmonary hypertension and ocular complications. This mayprobably be as a
result of low index of suspicion and lack of adequatefacilities to make correct diagnosis.
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Introduction

seA complications are diseases or diso-
rders arising in a patient with SeA as a conse-
quence of his haemoglobin SS phenotype. SeA
is a chronic haemolytic anaemia that results
from the homozygous inheritance ofhaemoglo-
bin s.' Even though sickle cell disease (SeD) is
caused by a single-nucleotide mutation (GAG-

.GTG in the sixth codon of axon 1 of the Bglobin
gene), its clinical presentation involves a multi-
tude of complications involving.all organs ofthe

body.'
Majority of seA complications result

from vaso-occlusion, ischaemia and necrosis in
the major o-rgans of the body. These
complications include stroke, seizure, acute
chest syndrome, pulmonary hypertension,
pulmonary embolism, cholesthiasis,: priapism,
avascular necrosis of the head of femur, chronic
leg ulcers, osteomyelitis, and others. Some com-
plications lend themselves to simple manage-
ment, whereas others, including aseptic necrosis
of the hip, priapism and leg ulcers, require
prompt referral for specialized treatment"
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It is important to study the pattern of
SeA complications because in some instances,
seA may present first with the complications
rather than the primary manifestation of the
disease. In these conditions, high index of
suspicion plays a key role in elucidating the
primary disease. There have been instances
where SeA presented initially with chronic leg
ulcer that resembled tuberculosis ulcer.

There is also paucity of data on pattern of
these complications among patients with sickle
anaemia the study centre. This work will
provide background data in future prospective
studies in our environment. .

Materials and Methods

This study was carried out at the
University of Benin Teaching Hospital, Edo
state, Nigeria-a tertiary health institution that
renders specialist services to its host community,
and serves as a referral centre to neighbouring
states in the south-south geopolitical region of
Nigeria. The target population was 1080 (which
was the total number of seA patients attending
the haematology clinic over the study period).
The study population consisted of HbSS
patients with complications attending the
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Haematology clinic of the above hospital from
January 2010 to December 2010 (cluster sam-
pling). The diagnoses ofHbSS were previously
established by haemoglobin electrophoresis.
Those patients with other sickle cell disorders
other than HbSS were excluded from the study.
Also excluded were HbSS patients without
complications and patients below the age of 15
years. One hundred and twenty-five patients
(125) satisfied the inclusion criteria and were
studied. The 125 sample size also satisfied the
minimum sample size requirement for this study
which was 24 as calculated from the formula
n= {exp(1-p)}/m2 where; n = required sample
size, t = confidence level at 95% (standard value
of 1.96), p = estimated prevalence of sickle cell
anaemia in the project area (2%), m = margin of
error at 5% (standard value of 0.05).

Demographic features of the patients,
type of seA complications, and stable
haemoglobin levels were retrieved from their
case files and the data were analyzed using
Statistical Package for Social Science (SPSS)
version 15.

Results

Out of 1080 cases of SeA seen during
the study period, 125 (11.6%) had complications.

Age groups
16-30 65 52.0
31-45 54 43.2
46-60 6 4.8

Mean age=30.9± 8.8 years
Sex

Female 89 71.2
Male 36 28.8

Marital status
Married 23 18.4
Single 102 8l.6

Educational background
Educated 83 66.4
Non -educated 42 33.6

Employment
Employed 21 17.1
Unemployed 104 82.9

Religion
Christians 123 98.0
Moslems 2 2.0

Tribe
Bini 71 56.8
Esan 8 6.4
Others 46 36.8
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Table 2: Distribution of SCA complications and average haemoglobin concentrations
among the study population

Complications Male Female Total Percentage Mean Hb
(%,) conc (g/dl)

Stroke 0 3 3 2.4 5.7

Seizure 0 2 2 1.6 5.7

Acute chest syndrome 1 4 5 4.0 7.8

Pulmonary Embolism 1 2 3 2.4 7.4

Cholelithiasis 5 9 14 11.2 4.5

Avascular Necrosis of femoral head. 1 4 5 4.0 7.4

Chronic leg ulcers 3 11 14 11.2 5.1

Chronic renal failure 5 17 22 17.6 4.3

Chronic osteomyelitis 8 37 45 36.0 5.3

Priapism 12 0 12 9.6 7.1

Total 36 89 125 100.0

Key- Hb= Haemoglobin

The mean age of the study population was 30.9 ±
8.8 years and the age range was 16 to 60 years.
Complications were statistically significantly
more in females 71.2% (n= 89), more among the
singles 81.6% (n=102), the educated 66.4%
(n=83), the unemployed 82.9% (n= 104), the
Christians 98% (n=123) and the Bini tribe

Table 2 revealed that the most common
complication of SCA in the study group was
chronic osteomyelitis (36.0%), this was
followed by chronic renal failure (17.6%),
cholelithiasis and chronic leg ulcers (11.2%
each), priapism (9.6%), acute chest syndrome
and avascular necrosis of the head of femur
occurred equally (4.0% each), pulmonary
embolism and stroke (2.4% each), the least
common complication was seizure (1.6%).

The table also showed that average
haemoglobin concentrations were high (more
than 7.0gldl) in those that had acute chest
syndrome, pulmonary embolism and priapism
and very low (less than 5.0g/dl) in those that had
cholelithiasis, chronic renal failure and stroke.

Discussion

Majority (52%) of the patients with SCA
complications were aged 16-30 years. This is as
a result of low life expectancy of these patients
in the developing countries. Life expectancy in
SCA patients in our environment is still low
although many now survive beyond the 4th
decade with optimal management. 6 Reports
from Boston revealed that among children and
adults with sickle cell anemia, the median age at
death was 42 years for males and 48 years for

7 'females. They also reported that SCA patients
with acute chest syndrome, renal failure,
seizures, a base-line white-cell count above
15,000 cells per cubic millimeter, and a low
level of fetal hemoglobin were associated with
an increased risk of early death.

Females were more affected than males.
The reason for this was not clear but we
proposed that it is likely that females tend to
seek medical attention more than males in our
study area. It may actually be that there were
more female SCA patients than males in the
study area, but no studies have been carried out
to support that. George et a18 in Port Harcourt
south-soutllNigeria reported a male prepond- ay
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erance of SCA patients with male: female ratio
of 1.3:1, though that was among children.
Female preponderance in this study may also
suggest that females are genetically more prone
to develop complications than males but this is
yet to be proved. Lastly, females tend to have
lower stable haematocrit levels than males
because of blood loss during monthly menstrual
cycle and this tend to make them more
vulnerable to complications than the males. In
Saudi Arabia, Udezue et a19 reported a similar
female preponderance 51% to 49%.

In this study we noted that there were
more singles than married. It couid be that SCA
patients are stagnated in terms of marriage as
they may be stigmatized as a result of their status.
Marriage may modulate SCA presentation
because of the extra care that comes from the
spouses but it can also worsen the condition if
the marriage comes with added stress.

As regards the distribution of the
complications, the most common complication
was chronic osteomyelitis. SCA patients have
increased susceptibility to infections as a result
of abnormalities in the defense mechanisms,
resulting from functional hyposplenism," an
abnormality in the alternative pathway of
complement activities, II and defective neutro-
phil function. 12 Salmonella, Staphylococci, Pne-
umococci, Haemophilus and E. coli have been
postulated as the incriminating factors towards
increased frequency of infections.

Chronic renal failure was the second
most common complication in the study centre.
The renal medulla is susceptible to damage in
SCA because of its unique environment
characterized by anoxia, hyperosmolarity and
low pH which predisposes it to sickling. 13 Renal
damage results from chronic vaso occlusion of
the glomerular apparatus and subsequent
ischaemia and necrosis of the renal tissue.
Chronic renal failure due to sickle cell nephrop-
athy-manifests itself with hypertension (high
blood pressure), proteinuria (protein loss in the
urine), haematuria (loss of red blood cells in
urine) and worsened anaemia. If it progresses to
end-stage renal failure, it carries a poor progn-

• 14
OSIS.

Chronic leg ulcers (CLU) and choleli-
thiasis followed. In our earlier study, we noted
that CLU is the commonest cutaneous mani-
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festation of SCA 15. The prevalence of CLU in
this study (11.2%) is less than the report from
Jamaica (75%).16 We also noted that a lower
stable haemoglobin, ignorance and poverty
played important role in worsening chronic leg
ulcers in sickle cell disease. Cholelithiasis
results from the increased haemolysis and
formation of pigment stone in this group of
patients. In the UK, Bond et al" reported that
58% of SCA patients had gall stones. This is
higher than the 11.2% that we noted in our study.
Ware et al 18 advocated Laparoscopic cholecys-
tectomy if patient has severe recurrent right
upper quadrant pain or an episode of cholecy-
stitis, common duct obstruction or pancreatitis.

Avascular necrosis and acute chest
syndrome were next in frequency. Akinyoola et
al 19 in Ile-ife, Nigeria reported that Sixty-six
(15.9%) patients 35 males (53%) and 31 females
(47%) had clinical and radiologic features of
avascular necrosis (AVN) of the femoral head.
This was higher than the 4.0% that we noted in
our study. They recommended regular screening
of patients with sickle cell disorder for AVN and
regular community educational programmes for
early diagnosis. In Kuwait, Marouf et al 20

reported the prevalence rate of (48.6%) of
varying degrees of avascular necrosis of the
femoral head (AVNFH). The high prevalence
was as a result of better diagnostic tools
including MRI which was able to detect mild
cases.

Acute chest syndrome was present in 6%
of 102 adolescents and adults in a monocentric
study conducted in Lagos, Nigeria". However,
studies done elsewhere have shown that it is a
common complication that occurs in about 50%
of patients with SCA and is recurrent in about
80% of them. 22,23

These values both within and outside
Nigeria were higher than the 4.0% that we noted
in this study.

Stroke and pulmonary embolism follo-
wed in frequency (2.4%) in our study. Wang" in
Memphis reported that overt stroke occurs in 1
in 10 (10%) children with haemoglobin SS. This
was higher than we reported in our study,
although our study was conducted among adult
SCA patients not children. The observed
frequency of stroke in SCA patients varies from
6% to as high as 34% in different reports."
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Central nervous system involvement in sickle
cell diseases is common with obstruction of
small or medium-sized arteries causing
ischemia and infarction. Patients presenting
with acute neurologic events should always be
admitted. The use of trans cranial Doppler ultra-
sonography screening allows the identification
of patients at high risk for clinical stroke as well
as stroke prevention by chronic transfusion. 24

This study revealed that the average
haemoglobin concentrations were high (more
than 7.0gldl) in those that had acute chest synd-
rome, pulmonary embolism and AVN and low
(less than 5.0gldl) in those that had cholelithiasis,
chronic renal failure and stroke. These findings
were in keeping with what has been reported
widely in literature. 1

Some complications were not noted in
this study; notable among them were pulmonary
hypertension and ocular complications. This
was likely due to low index of suspicion among
the physicians and also lack of facilities for
accurate diagnosis.

Conclusion

The most common complication ofSCA
patients in the study area was chronic
osteomyelitis. The pattern of complications was
generally lower than what was reported in other
parts of the world. Some complications were not
recorded e.g. pulmonary hypertension and
ocular complications, probably as a result oflow
index of suspicion and lack of adequate facilities
to make correct diagnosis.
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