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Abstract :

Basrah is located in the world's map of geographical distribution of sickie cell anemia
(SCA) that canies significant morbidity. Data on the hue gene ftequency, clinical spechum of the
problem and hematological and biochemical profiles ofpatients that could define the natural history
of the problem in our country arc scaice.ln the present study the medical files ofpatients with SCA
admitted to Basrah Teaching hospitals (1990-1998) were review rcview. Data on age, sex,
residence, clinical prcsentations, mean hemoglobin level, frequency of readmissions and blood
translllsions were collected.
The clinical presentation of SCA were found to be protean. The most Iiequenr one was acute

painful crisis (40%) following by aplastic crisis (10%) and hemolyric crisis (9%). hfection
comprised 30% of total presentation including u nary tact infection, osteomyelitis and
gastrointedtis. Splenomegaly, hepalomegaly and hlpersplensim were teported in different
ftequencies (50%, 42% and 200lo respectively). Splenic sequestration was the the least common
presentation (270). The mean hemoglobin level was 7.5t 1.2 gm % and the total frequencies of re-
admission and blood transfusion were 80-92 respectively.
It is concluded that the clinical severity of SCA in Basrah tends gene.ally to be more sever than
Mosul and Baghdad cases. Different hemoglobin haplotypes, possible interaction belween sickle
cell gene and other red blood ceiis genetic marker such as tl'nlassemia and G6PD deficiency and
enviroDmental factors are probable etiological for more sever clinical presentation in Basrah .
Ke1'rvords: Sickle cell anemia, Clinical presentation, Basrah.
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Introduction:

Sickle cell disease is an inherited disorder caused by the abnormal propefties conveyed to
sickle cell ell4hroc]4es by mutant sickle cell hemoglobin (Hb S) (1-3). The diseale is complex,
having as its cardinal features chronic hemol;,tic anemia and recunent painful episodes. The illness
is engendered by the intemction of the patient with this multisystem disease, the psychosocial
impact of the chronic painful disorder, and the ethnic complexities ol contemporary society.
Traditional understandings of sickle cell disease attribute all disease featues to a causative
pathophysiologic cascade: an A(r)T nucleotide substitution in the sixth codon ofthe b globin gene; a
Val(r)Glu b globin substitution on the surface of the I-lb S tetramer; the reduced solubility and
polymerization of deoxygenated Hb S; the inpaired deformability and sickling of polymer-
containing ery4hrocltes; and the occl[sion of the microvasculatwe by poorly deformable red cells.
The impoftance of these interdependent events notwithstanding, a contemporary understanding of
sickle cell pathoplrysiology includes Sickle cell disease is an inhe ted disorder caused by the
abnormal propefiies conveyed to sickle cell eq4hroc)'tes by mutant sickle ceii hemoglobin (Hb S).
The disease is complex, having as its cardinal featues chronic hemoll'tic anemia and recurent
painful episodes. The illness is engendered by the interaction of the patient with this multisystem
disease, the psychosocial impact of the chronic painful disorder, and the ethnic complexities of
contempolary society
The clidcal featues of SCA rcflect propensity ofred cells to assume a sickled configuration when
blood is oxygenated leading to a shofiened red cell suNivai and tendency to vaso-occlusion(4). It is
characterised by severe hemolysis, recurent vaso-occlusive episodes and increase susceptibility to
acute bacterial infections which lead to enhanced mortality particularly in early childhood (5,6).
Basrah is located in the world's map of geographical distribution of SCA that canies significant
morbidity and mofiality. The canier ftequency ofHbS in Iraq is 0 220/"(7). The objective ofthe
present study is to highlight the clinical and hematological spectrum of patients with SCA in
Basrah.

Methods :

The medical files of under patients sicklers admitted to Basrah teaching hospitals, fiom
1990-1998 were reviewed. The diagnosis in patients were documented by hemoglobin
electrophoresis. The reviewed data were age, sex, residence, clinical presentation, mean level of
hemoglobin (Hb) and frequency of re-admissions and blood transfusions. A comparison was made
between our data and lhose repoded from Mosul and Baghdad3.

Results :

The totai Number of patients was 405 Q24 males and 181 females) with a male to female
mtio of 1.24:1 . Their ages at the time ofthe study ranged between 2 years and 49 years, with mean
age of 33 t 3.4 years .The frequency distribution of different variables in the studied sample is
shown in table 1. Splenomegaly and hepatomegaly were the predominant clinical findings in the
studied sample noticed in 165(40.6%) and, 162 (39.6%) cases respectively. Acute painful crises
were seen in 164(39.1%) cases which presented as generalized pain all over the body, back ald
extremities. Infections were found in 122 (30%) cases, manifested mainly as tuinary tact infections
(UTI), osteomyelitis and gastioenteritis. Hypersplenism, aplastic and hemol]'tic crises (hg.l) were
noticed in 81(20%),40(10%) and 36 (9%) cases respectively. Splenic sequestration was the least
common presentation seen in 8(2%) case. However, dactylitis and acute synd.ome were not
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repofed. The mean hemoglobin level in the studied sample was 7.5 f 1.2 g/dl. The total number of
re-admission and blood transfusion were 152and 181 respectively.

Discuss ion :

Traditional understandings of sickle cell disease attribute all disease featues to a causative
pathophysiologic cascade: an A(r)T nucleotide substitution in the sixth codon ofthe b globin gene; a
Val(r)Glu b globin substitutiol'r on the sudace of the Hb S tetramer; the reduced solubility and
pol),rnerization of deoxygenated Hb S; the impaired deformability and sickling of polymer-
containing eq4hoc]'tes;and the occlusion of the microvascuiature by poorly deformable red cells.
The impofiance of these interdependent events notwithstanding, a contemporary understanding of
sickle cell pathophysiology includes many polymerization-independent mechanisms(1-5) Fig2 .

The present study reveled that SCA is co$monly associated with crisis and infection. Acute
painful crisis, which is an emergency state and needs immediate management was the most common
form of emergency pfesentation in Basrah (55.6%) Mosul (35.6%) and Baghdad (39%) studies. The
main site involve in the Basrah cases were generalized all over the body, back and exhemities;
nearly similar to the Iraqi pattems.

Acute painful c sis was repofied in much higher figure in the Senegalese sicklers that possibly
reflects different hemoglobin haplotypes distdbution(1 0).
Aplastic and hemolltic crisis were rcported in nearly similar percentages (10%) (9%) respectively,
in the Basrah study compared to that of Mosul (11.7% and i1.770 respectively) and Baghdad
studies (7.4% and 7% fespectively).

Inlection represented the second leading case of hospitalization after crises in Basrah, Mosul and
Baghdad studies (30%, 14.8% and 60lo respectively), while Urinary tract infection (UTI),
osteomyelilis and gastoenteritis were predominant in the Baghdad series while pneumonia,UTl and
typhoid fever were preponderant in the our series. Osteomyelitis and septic adhdtis were repofed
in the Mosui study. Alterdd splenic function and deficient levels of senun opsonins, ofthe alternate
complement pathway, in sicklers are significant factors leading to their increase susceptibility to
meningitis, sepsis and other serious infections mainly cased by pneumococci and H.influenza.
Moreover they have increased susceptibility to Salmonella osteomyelitis partly because of bone
necrosis(5, 10,12) .

Splenonegaly and hepatomegaly were reported in a higher ftequency in our study (50Y" ancl 40%
respectively) than other Iraqi study. The spleen is commonly eniarged during the hrst decade oflife,
but then undergoes atrophy due to repeated attack of vaso-occlusion and infraction leading to
sidrofibrotic nodules (autosplenectomy) that renders sicklers at risk of catching sedous
infection(5,12,13). Persistent splenomegaly beyond this pedod can lead to increase morbidity and
mortality from chonic hype$plenism and acute splenic seqestratioand acute splenic
sequestation(l4) . Hepatic involvement in SCA \ras reported to range fiom mild with normal liver
lunction to severe liver diseasefl5).
Hypersplenism and splenic sequeshation were reported in higher frequencies in our study (2070 and
2% respectively) than other Ilaqi study (17.6 arLd 6% respectively). Splenic sequestation was
recorded in a remarkable perc€ntage (10%) in India reflecting possibly aitered hemoglobin
haplotype pattem( I 6)

Dactylitis was repoded in 1.5% study sample compare to what was reported in the Mosul
(11.7%). Dactylitis together with severe anemia and leucoc)'tosis that appear in the first two years
of life can predict the possibility of severe SCA later in life(17). In acute chest syndrome was not
noticed iD all the three studies though it was staded in a considerable frequency (21.8%) in Jamaica
representing the second leading cause of admission following the painful cdsis(l8). A recent
observation that the acute chest s}1'rdrome may be grossly under diagnosed by doctors implies that
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chest radiograph should be performed .outinely in the management of any febrile child with
scA(19).
The mean hemoglobin levels in the Baghdad, Mosul and Basrah studies were (8.9 :! | .13,7 .7 X l.g5
and 7.5 t 1.2) gm/dl respectively implying a worst hemoglobin profile in the Basrah cases.

The total number of re-admission and blood transfusions in our study was more (152 and 181
respectively) than the Mosul study (li6 and 104 respectively) denoting variation in health
resources, methods of diagnosis and teatment and possibility more frequent complications in the
Basrah cases. For patients with disabliq chronic pain, ischemic organ damage (acute chest
priapism) or stoke, or in prcparation for major surgery, blood transfusion of normal RBCs can
provide symptomatic reliof and prevent further ischemic complications. Packed RBCs transfilsion
are speciflcally for acute splenic sequestration alld aplastic episodes(5,12)

The clinical spectrum of SCA in Basrah appeared to be of more sever than Mosul and Baghdad
spectrum. The geographical location ofBasrah in the south implying the presence ofmote than one
hemoglobin haplot,Te together with possible complex interaction of sickle cell gene with other
RBC genetic marker such as GoPD deficiency and thalassemia and environmental factors are
probabie etiologies for worse disease tolerance in Basrah(20-23) .

Decreased life expectancy is one of the original corelates of sickle cell disease. In contrast with
the mean life-expectancy of 14.3 yea.s posited by Diggs in 1973, the cu ent survival is 42 years for
men and 45 yea$ for women with sickle cell anemia(24-30). This improved suNival is more the
result of better general medical care than of specihc antisickling therapy. The effect ofprophylactic
penicillin therapy on preventing morlality from S. ineumoniae bacteremia is now influencing
survivai.
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Yatiahle
Vaiue

202(s0%)

1'70 (42%)
162(40)

t22(30%)
81(20)
40(r0)
36(e)
8(2%)'7.s(t.2%)

6(1.s%)
15?
1 8 1

Splenomcgaly
llepatomegaly
Acute painful crisis
Infection
Hypersplenism
Aplastic crisis
Hemol)4ic crisis
Splenic sequestration
Mean hemoglobin level
Dactyiilis
Total number of re-admissions
Total number of blood transfusions

Table l: frequency distribution ofdeferent variables in the studied sample (n=202).

case ofhemol)tic c ses.

2-l



Medical Journal of Bsbvlon-20o4-volrme I JJi' !.+F2004-i.,u'.!! irr

" 0
tio o^

;-H',
0r!

Hb$ HllS
Pilfit6r$tt!lidn

ory I neory
rll

: A +'6 I

F.$obin gem |J0 $lu{FU &
@

'ildo|r t = EAG-ST0) l$r! FiGLl'r'r'lJ
Vaeorlar oNchrion

Fig. 2. Schematic view olthe pathophysiology ofsickle cell disease.

The double-stranded DNA molecule on the left represents a b-globin gere in which a GAGi B!-I-
@! B!-I-GTG substitution in the sixth codon has created the sickle cell gene. The product ofthis
gene is the bEA+SUA- globin variant in which valine is substituted ibr glutamic acid as the sixth
amino acid. The mutant hemoglobin tetarner allz+2Dzl-l+bll!-A+S !AE-Z+2!Z- is Hb S,
which loses solubility and polymerizes when deprived of oxygen. Upon deoxygenation most sickle
cells accumulate polymer and lose defonnability; some cells sickle; a fraction of celis become
dehydrated, ineversibly siclded, and poorly defotmablei and a few cells retain or accrue
c)'toadherence molecules on their suface. Dehydrated and highly adherent cells also may be
generated by polymerization-independent processes. Vaso-occlusion, shown on the ght, is initiated
by adherent cells sticking to the vascular endothelium, thereby creating a nidus that traps rigid cells
and facil i tates ooh merizaLion.
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