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Prevalence of Splenomegaly in Sickle cell Anemia pa ents in rela on to Hemoglobin F
Parmar D, Likhar KS

ABSTRACT
Background: The sickle cell disease (SCD) is a very common single gene disorder; 50% of world's popula on
aﬀected by SCD resides in India. The average frequency of SCD gene ranges between 22-44%. High
prevalence of sickle gene has been demonstrated in various tribal communi es of Gujarat, India.
Hematological proﬁle of SCD is extremely variable.
Aim: To determine fetal Hb value in sickle cell disease pa ents and the percentage of other major Hb
frac ons cellulose acetate electrophoresis as well as assessing the signiﬁcance of high fetal hemoglobin level
on persistence of splenomegaly
Methods: Pa ents with sickle cell disease showing posi ve sickling test a ending V.S.S Medical College
Hospital, Burla, during Nov'2003 - 2005, were included in study. Detail history was obtained along with
laboratory inves ga ons in a pre-made proforma. Hemoglobin electrophoresis was done for the detec on
of most common clinically important hemoglobin variants. Foetal hemoglobin was es mated by Betke's
method.
Results: Out of 95 cases splenomegaly was found in 50 cases (52.63%) of which 42 cases (44.21%) were
males while only 8 cases (8.42%) were females. In cases with splenomegaly the mean level of fetal
hemoglobin in males was 23.1% and in females was 21.9%. In cases without splenomegaly the mean level
was 21.5% in males and 20.6% in females. The mean Hb F level was between 1 – 20% in 35 cases (36.84%) out
of which 26 were males and 9 were females. 60 cases (63.16%) had Hb F level greater than 20% with male
prepondence.
Conclusion: High fetal hemoglobin level suggests Hb F as one of the important e ological cause of
persistence splenomegaly.
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INTRODUCTION
The sickle haemoglobinopathies are

thalassaemia the amount of Hbs is above 60%

heterozygous (sickle cell trait), homozygous (SS

and HbF ranges from 2-30%. Similarly in sickle

d i s e a s e ) state s fo r H a e m o g l o b i n S a n d

cell trait HbS 38-45% and HbF is normal.

condi ons in which HbS is combined with other

Homozygous sickle cell disease in parts of Saudi

hemoglobin structural variants or

Arabia and India is associated with elevated HbF

thalassaemia. The sickle cell disease (SCD) is a

and is typically a very mild disorder.

very common single gene disorder; 50% of

Sickle haemoglobin in deoxygenated state is

world popula on aﬀected by it resides in India.

responsible for a wide spectrum of disorders

The average frequency of SCD gene ranges

that vary with respect to degree of anaemia,

between 22-44%. High prevalence of sickle

frequency of crisis, extent of organ injury and

gene has been demonstrated in various tribal

dura on survival. The clinical features can be
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communi es of Gujarat, India.

divided into acute and episodic (crisis) and

The level of haemoglobin varies considerably in

those that are chronic and unremi ng. The

the various forms of sickle cell disorders. In

cardinal clinical manifesta ons of sickle cell

sickle cell anaemia, Hbs ranges from 75-95%

d i s e a s e a r e c h ro n i c h e m o l y c a n e m i a ,

and Hb F ranges from 1-20%, and in sickle cell

recurrent painful episodes, chronic organ
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damage, par cularly of the spleen, bones,

%HbF =

4

brain, kidney, lungs, skin and heart.
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Test (Abs) x 100
Std.(Abs) x 20

I n t h e p r e s e n t s t u d y, H b F a n d H b S

RESULT

concentra on has been es mated in diﬀerent

The value of hemoglobin above 13 and 11.5

types of sickle cell disorders and a empt has

gm% was considered normal in male and

b e e n m a d e t o ﬁn d o u t t h e p a e r n o f

females respec vely. The hemoglobin level was

quan ta ve distribu on of HbS and correlate

more than 10 gm% in 11 cases (11.57%),

the HbF concentra on to the severity of clinical

between 6 -10 gm% in 59 cases (62.10%), below

symptoms.

6 gm% in 25 cases (26. 33%).
The highest incidence of Sickle cell disease

MATERIALS AND METHODS

(45.26%) was seen in 21 – 31 yrs of age,

Ninety ﬁve cases a ending V.S.S Medical

followed by 26.31% in 11 – 20 yrs and lowest

College Hospital, Burla, during

1.05% was found in 0 – 10yrs and 61 – 70 yrs

November'2003-2005, showing posi ve

decade of life.

sickling test were selected for the study. Their

Splenomegaly was found in 50 cases (52.63%)

parents and other siblings were also studied

of which 42 cases (44.21%) were males while

when available. Detail history, clinical ﬁndings

only 8 cases (8.42%) were females. In cases with

along with laboratory inves ga ons were

splenomegaly the mean level of fetal

recorded in the pre-made proforma.

haemoglobin in males was 23.1% and 21.9% in

Sickling Test was performed with 2% sodium

females. In cases without splenomegaly the

meta-bisulphite. Hemoglobin electrophoresis

mean level was 21.5% in males and 20.6% in

at Alkaline pH was done using cellulose acetate

females.

membrane. Foetal hemoglobin was es mated
by Betke's method (Dacie & Lewis, 2001).

Table.1. HbF in Pa ents with Sickle cell disease with
and without Splenomegaly

Test: 0.25 ml of haemolysate (10 gm%) was

Cases with
Splenomegaly
50
(52.63%)

added to 4.75 ml of Drabkin's solu on. 0.2 ml of
1.2 NaOH is added to 5.0 ml of resultant HiCN

Males

solu on and the mixture was gently agitated
foe 2 minutes. 2 ml of saturated Ammonium
Sulphate was added and a er shaking, the
mixture is allowed to stand for at least 5
minutes. It was then ﬁltered through a double
layer of Whatman no.1 ﬁlter paper.
Standard: As a standard, 0.4 ml of HiCN
solu on, 13.9 ml of water was mixed
together.The absorbance of both the test and
standard are read using 420 nm ﬁlter against
water blank. The percentage of HbF was
calculated as follows:
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Females

Cases without
Splenomegaly
45
(47.37%)
Males

Females

Incidence
42
8(8.42%) 30 (31.58%) 15 (15.79%)
of cases SCD (44.21%)
HbF

23.1%

21.9%

21.5%

20.6%

In pa ents with crisis, the mean fetal Hb level in
males was 22.01% and in females it was 22.47%,
whereas in pa ents without crisis the mean
fetal Hb level was 23.82% in males and 23.21%
in females. The mean Hb S level in pa ents with
crisis was 74.28% in males and 75.5% in
females, where as in pa ents without crisis the
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mean Hb S level was 70.35% in males and

cases followed by pain including limb, joint,

73.88% in females.

chest, abdomen and body in 42cases, jaundice

In pa ents with crisis the total hemoglobin level

in 18 cases, general weakness in 12 cases and 37

in males was 7.28 gm% and in females was 6.53

cases were associated with diseases like

gm%, where as in pa ents without crisis the

tuberculosis, malaria and pneumonia etc.

total haemoglobin level was 7.92 gm% in males
& 7.05 gm% in females.
Table.2. Haematological Parameters in SCD
pa ents with crisis and without crisis

HbF
HbS
Hb (gm%)
TLC
Neutrophils in Diﬀ.
Count

Subject Observed with
Crisis
60 (63.15%)
M - 49
F – 11
22.01
22.47
74.28
75.50
7.28
6.53
12,660
9072

Subject Observed without
Crisis
35 (36.85%)
M - 23
F - 12
23.82
23.21
70.35
73.88
7.92
7.05
9591
8159

73.92

70.91

70.75

Table.4. Features of Sickle Cell Disease
Signs & Symptoms associated with Disease
Fever
Jaundice
Pain including limb,joint,chest, abdominal & Body
Generalized weakness
Others

No. of cases presented
42
18
42
12
37

DISCUSSION
Higher levels of HBF has its eﬀect on persistence
of splenomagaly has been demonstrated in a
study carried out on 340 pa ents by an author.

65.81

5

The mean Hb S level is found to be less than 75%

Results reﬂected in our study relates with the

in 53 cases (55.78%) out of which 41 were

ﬁndings in pa ents with higher mean HbF in

males and 12 were females. The mean Hb S

pa ents with splenomegaly.

level was between 75 – 95% in 42 cases

A work on 81 'SS' cases of age range 6 months to

(44.22%) out of which 31 were males and 11

64 yrs in central India with an average age of

were females.

Average hemoglobin in males was 7.11 ± 2.13

Table.3. Variability of Major frac ons of Hemoglobin

Hb S

Hb F

Hb A2

% of Hb frac ons
< 75%
75 – 95 %
Total
1 – 20
> 20
Total
<2
2–5
>5
Total

Male
41
31
72
26
46
72
21
50
1
72

Female
12
11
23
9
14
23
6
16
1
23

Total
53
42
95
35
60
95
27
66
2
95

gms/dl and in females 6.75 ± 1.85 gms/dl. Hb F in

% of Incidence
55.78
44.22
100
36.84
63.16
100
28.42
69.47
2.11
100

males was 19.58 + 5.86% and in females is
20.99+ 4.9%. In present study including 95
pa ents of age group 2 to 65 yrs , the mean Hb
level in pa ents with crisis was 7.28gm% in
males and 6.5% I in females. The mean Hb level
in pa ents without crisis was slightly higher

The mean Hb F level was between 1 – 20% in 35
cases (36.84%) out of which 26 were males and
9 were females 60 cases (63.16%) had Hb F
level greater than 20% out of which 46 were
males and 14 were females. The mean Hb A2
level is found to be less than 2% in 27 cases
(28.42%), between 2 – 5% in 66 cases (69.47%)
and only 2 cases (2.11%) had HbA2 greater than
5% .
The most common symptom was fever in 42

14
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14.55 yrs in males and 18.13 yrs in females. 6

No.1

(Males 7.92gm% and Females 7.05gm %).
A study carried out in Rajasthan found found the
homozygous state SS in 14 pa ents. M:F ra o
was 3.6 and the common presenta ons were
anemia, pain, recurrent infec on and
7

splenomegaly. The male female ra o in our
study was 3.13 and most common symptom was
fever (42cases) followed by pain.
A study in South Gujarat on 33 sickle cell disease
pa ents of age range 5 to 15 years,with M:F
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ra o of 2.6; Hb in g/dl was 7.73±1.86 (male

20%. Thus the mean HbF level in most of our

7.86±1.87 female 7.41±1.92), mean HbF was

cases was signiﬁcantly higher thus rela ng with

12.3% (male 12.56±7.60% female

the higher mean HbF found in homozygous SCD

11.97±6.68%). Mean HbF level was high and no

pa ents of Saudi Arabia and India who have

sex related diﬀerence in HbF values was

typically a milder form of this disorder.

8

observed in their study (P>0.05). In our study
diﬀerence in mean HbF level was 23.1% in

CONCLUSION

males and 21.9% in females in pa ents with

High fetal hemoglobin level found in sickle cell

splenomegaly while in cases without

disease suggests Hb F as one of the important

splenomegaly had mean HbF level 21.5% in

e ological cause of persistent splenomegaly.

males and 20.6% in females.

Also the high Hb F level has an ameliora ng

Yet another study in Uganda 216 children with

eﬀect on the clinical severity of the disease,

sickle cell disease aged 1 to 18 yrs found the

mainly the occurrence of sickle cell crisis and

mean HbF level 9.0% (SD 5.58) and the median

late onset of symptoms.

was 7.9% . High levels of Hb F ≥10% were found
in 80 (37.0%) out of which 24 (30%) had
palpable spleen. Low levels of Hb F<10% was
found in 136 ( 63 %) out of which 20 (20.6%)
had palpable spleen.9 Our study had 60 cases
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with HbF >20%,35 cases had HbF between 1-
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