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Introduction

Febrile seizure

Sickle cell anemia (SCA) is a disease
accompanied with several complications arising
mainly from vasoocclusion and haemolysis. There
are also complications of infections which may
occur due to defective cell mediated and humoral
immunity. However, there are associations that
have been observed to be unusual in children with
sickle cell anaemia from anecdotal experience.
These include febrile seizure, malignancies,
malnutrition, cerebral malaria, tuberculosis and
connective tissue disorders. There are anticipated
connections between some of these illnesses and
SCA. However, the fact that they do not occur
commonly, raise the probability that certain yet
unknown factor in the sickle cell patient may be
protecting these patients against them.

Unusual, associations, sickle cell
anaemia

Sickle cell anaemia (SCA) occurs as a
result of replacement of glutamic acid with valine
on positon 6 of the beta chain of the adult
haemoglobin. It is a disease that could be
accompanied with several complications which
arise due to vaso-occlusion and haemolysis. The
complications affect virtually every organ in the
body. Respiratory complications are acute chest
syndrome and pneumonia while papillary
necrosis of the kidney and myocardial infarction
is an example each of urogenital and
cardiovascular system complications. However,
there are also associations that have been noticed
to be unusual in children with sickle cell anaemia.
They are unusual to the extent that they are not
explainable or even when they are explainable,
they rarely occur or when they do occur it's just
sporadic. Some of these unusual associations that
have been observed in our practice include febrile
seizure, malignancies, cerebral malaria,

malnutrition, tuberculosis of the spine and
connective tissue disorders. There are anticipated
connections between these illnesses and SCA.
However, they do not occur frequently fueling the
probability that there may be some yet unknown
factor in the sickle cell individual that protects
against them. It may also be possible that nature
does not allow double jeopardy in the same
individual.

It occurs at the early period of life between
the ages of 6months to 5years when the brain is not
fully developed. It is mainly secondary to febrile
illnesses especially malaria in our endemic
environment. There is a strong family history of
febrile convulsion in siblings and parents of
children with this disorder. Linkage studies in
several large families have also mapped the febrile
convulsion gene to chromosome 19p and 8q
loci13-21, while the inheritance of febrile
convulsions has been described as being
compatible with transmission by a single
dominant gene with incomplete penetrance.
Sickle cell anaemia patients are predisposed to
developing febrile illness because of the inherent
depressed immunity from reduced humoral and
cell mediated immunity, functional asplenia and
the available abundant iron storage which micro-
organisms utilizes for growth. They could
therefore develop febrile illnesses as a result of
infections ranging from malaria to bacteria
infections. Children under the age of five years
are liable to complications of a febrile illness such
as febrile seizures. In our practice, which may
have its own limitation, febrile seizures are not
common occurrences in children with sickle cell
anemia. This is not however the experience in
Lagos, Nigeria where a 10.4% prevalence has been
found among children with SCA. The study
however left out children less than 4 years of age
who are really critical for a study of that nature.
The authors also unfortunately depended on the
recall ability of the parents of this children as they
administered questionnaires. This is fraught with
errors as what they may assume to be a febrile
seizure may actually be meningitis or other
intracranial illness. We also wondered how febrile
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seizure will be an issue beyond 5years of age as it
is well established that seizure associated with a
febrile illness in a child beyond the age of 5 years
should be thoroughly evaluated for intracranial
infection. In a similar work carried out by
Adeboye in lIorin, he found 6 children with
haemoglobin SS and one child with Hb SC, in his
cohort of 162 children with febrile seizure whose
haemoglobin genotype were evaluated. However
all the 7 children in his series with sickle cell
anemia also had severe anemia (PCV<15). He
could therefore not categorically state whether the
seizure occurred as a result of fever or severe
anaemia. While their works constitute a good
attempt at unraveling the occurrence of febrile
seizure in SCA children , they have not
convincingly enunciated the magnitude of the
predisposition of SCA patients to febrile seizures.
A hospital based study involving the analysis and
confirmation of the genotype of all children with
febrile seizure would be helpful. Such study must
have an adequate sample size in both the control
and the patients and confounding variables such as
severe anaemia must be somehow eliminated.
It is suspected that just as the sickle cell trait
protects against malaria, sickle cell gene may offer
some protection against febrile seizures in
children, not necessarily all forms of seizure
disorders because studies have shown a 10.4%
prevalence of epileptic seizures among children
and adult with SCA. The reason for this protection
may likely be genetic or due to some yet
unknown factors present in sickle cell
individuals, since vasculopathy and the focal
hypoperfusion which occurs in SCA patients
would favour the occurrence of a seizure.

Malignancies are common in children,
with Burkitt lymphoma (BL) being the leading
malignancy of African children. Others include
nephroblastoma, neuroblastoma and acute
lymphoblastic leukaemia (ALL). BL is common
in the malarial belt which is incidentally the area
where the prevalence of SCA is high. Despite
the fact that these tumors are common in the
general population, they have not been observed
anecdotally in patients with SCA. Only a case of
Hodgkin's lyphoma has been reported in the
literature. This rarity is difficult to explain since
some of these lymphoma occur in the general
population but hardly occurs in the SCA patients.
The SCA patients also have favourable
predisposing factors such as malaria, malnutrition,

exposure to radiation, low socio-economic
background (indeed most malignancies in the
tropics occur in children of low socio-economic
background).

It is likely that the sickle cell gene may
provide protection against malignancies. Does the
recurrent bone marrow stimulation due to anaemia
protect against bone marrow malignancies? Or
does the recurrent breakdown of red cells also help
to destroy oncogenes? Does the vasoocclusion
disrupt the flow and even destroy factors that aid
oncogenic stimulation or does the chronic hypoxia
inhibit the multiplication of oncogenic cells? All
these remain to be elucidated.

Protein energy malnutrition (PEM) is a
leading cause of morbidity and mortality in the
tropics. It occurs largely due to poverty, ignorance
and multiplicity of infectious diseases that affect
African children. Many theories have been
proffered by Hendrickse for the occurence which
include aflatoxin and the free oxygen radical
theories. It is thought that the PEM state provokes
the production of aflatoxin and free oxygen
radicals which destroy the cells producing the
pathology seen in PEM. Sickle cell anaemia
patient may fail to thrive and look small for age
compared to their counterpart without SCAbut the
typical PEM picture rarely occurs in them yet all
the favourable factors such as inadequate intake of
food due to recurrent illness occurs in SCA. It is
postulated that the chronic hypoxia may destroy or
inactivate the aflatoxin and free oxygen radicals. It
is also possible that the extra attention paid to
them in terms of care in order to prevent crisis may
contribute to i ts rari ty. The frequent
hospitalizations in some of them also afford the
physician the opportunity to avert major
precipitant and causes of malnutrition.

Tuberculosis (TB) is caused by an acid fast
bacilli (AFB) that has predilection for the lungs
even though it affects several other organs in
children. It is also a common cause of morbidity
and mortality in children. It is endemic in the
tropics where SCA is most prevalent. Its
prevalence in SCA patients compared to the
general population is quite low and unremarkable.
SCA patients are predisposed to infection due to
depressed cell mediated immunity and functional
asplenia. It is therefore thought that TB should
occur commonly in SCA patients like in other
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immunosuppressive illness like HIV. However, it
rarely does. It is likely that the chronic hypoxia that
obtains in SCA is unfavourable for the growth of
AFB . However , they are susceptible to
encapsulated organisms such as pneumococci
which are also aerobic organisms. Probably the
AFB needs much more oxygen than the
pneumococcus. Studies have indicated a low
prevalence of TB in children with SCA.
Most of the papers reporting TB in SCA patients
were mainly in adults and were single case
reports. Only two previous studies had
extensive reviews over a long period. In one of the
studies where 166 hospitalized patients with SCA
were reviewed for TB, only 5 cases were found(3
diagnosed by sputum and 2 by lymph node
biopsy). The second was in a cohort of 457 SCD
patients seen over 8 years and only 12 cases off TB
were seen. There were 7 lymph node lesions, 3
pulmonary lesions and 2 vertebral lesions.

Cerebral malaria (CM) is a severe form of
malaria characterized by fever, convulsion and
loss of consciousness with heavy parasitemia. It is
a major cause of death in children in the tropics.
Sickle cell anaemia due to their low immunity is
highly susceptible and is more predisposed to the
severe form of malaria including CM. However,
while severe anaemia may occur, CM is not
common in them. Studies have revealed that
children with AS and AA haemoglobin genotypes
are equally susceptible to CM. The study was
however silent on the homozygous hemoglobin S
gene. Again anecdotal observation have
indicated that CM is uncommon in children with
SCA. This may be due to the fact that the
parasitized red cells are quickly destroyed before
they get into the cerebral circulation hence the
major complication that may be experienced
remain severe anaemia.

Connective tissue disorder is rare in the
African population but it is even rare in SCA
patients who develop similar features like bone
and joint pains. Patients with SCD present with
defective activation of the alternate pathway of the
complement system that increases the risk of
capsulate bacterial infection and failure to
eliminate antigens predisposing these patients to
autoimmune diseases. in view of the similarity of
symptoms except for the rash, the diagnosis of
connective tissue disorder such as systemic lupus

Erythematosus (SLE) could be delayed as
symptoms are likely to be attributable to SCD than
the connective tissue disorder. This is because of
overlap of features of SCD with other chronic
illnesses such as SLE. There are only 23 reported
cases of SLE occurring in patients with SCD in
literature suggesting that the association is rare.

The submission in this paper is a product of
several years working experience among children
with SCA. It is possible that this experience may
be isolated, short sighted and narrow. Attempts
have been made to peruse the literature to justify or
debunk some of theses observations. However,
they still look solid on ground and worthy of more
extensive research all over the world. For instance,
if our observations on the rarity of malignancies in
SCA are valid, it may be plausible to investigate if
a factor produced by patients with sickle cell
anaemia could prevent malignancies or even CM,
TB etc.
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