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Abstract:

Background:

Sickle cell anaemia is a major genetic
disease in India that presents major
challenges to our health care systems.

Aim and Objective: The aim of this study
was to evaluate the haematological profile of
Sickle Cell Disease (SCD) patients in the
steady state from tribal population of North
Maharashtra.

Material & methods: Thirty six sickle cell
disease patients in steady state, 43 sickle cell
carriers and 43 normal healthy volunteers
with age groupl8-40 years were recruited
for the study. Subjects having history of
vaso-occlussive crisis, blood transfusion and
serious illness within last three months were
excluded from the study.

Results: We found low levels of
haemoglobin 7.86 + 1.93gm/dl, Red Blood
Cell count 2.93 +0.73 milli/cmm, as well as
the Packed Cell Volume 27.18 + 5.35% in
the male and female SCD patients when

compared with the carriers and normal

subjects. Mean Corpuscular Volume 93.91 £
6.9 was found to be higher whereas Mean
Corpuscular Haemoglobin Concentration
28.71 £ 2.19 values were less (P<0.05) in the
patients than the carriers and controls. Mean
Corpuscular Haemoglobin 2691 =+ 2.07
levels of the patients were not statistically
significant when compared with carriers and
normal subjects.

Conclusion: Our results show, moderate to
severe anemia and high foetal haemoglobin
levels in the adult SCD patients. Sickle cell
carriers and the normal control subjects
showed mild to moderate anaemia. The
occurrence of anaemia in these patients
suggests that there is strong need to monitor
these patients, to prevent triggering factors
of vaso-occlussive crisis. The data so
obtained would help in the management,
prevention and control programme for SCD
patients at the primary health care centers in

India.
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Introduction:

Sickle Cell Disease (SCD) is a major
genetic disease in India that presents major
challenges to our health care systems”. SCD
is particularly common among the people
whose ancestors come from sub-Saharan
Africa, India, Saudi Arabia and
Mediterranean countries **. SCD is an
autosomal recessive hemoglobinopathy,
caused by the substitution of valine for
glutamic acid at the 6™ position of the p-
(beta) polypeptide chain of hemoglobin.
Under the deoxygenated conditions, Sickle
Cell Haemoglobin (HbS) is polymerized,
leading to the formation of long fibres inside
the Red Blood Cells (RBC). The RBCs
containing HbS will distort into elongated
sickle shapes. These sickled and rigid RBCs
have shortened lifespan and undergo
intravascular and extravascularhemolysis.
Furthermore, sickled RBCs can adhere to the
vascular endothelium, ultimately blocking
the normal blood flow through the

vasculature ¢

In Maharashtra sickle cell gene is
widely spread in all districts of Vidarbha
region, North Maharashtra (Satpuda ranges)
and some part of Marathwada region 7'%.
The prevalence of sickle cell disease is very
high, amongst the Scheduled Tribes (ST)
mainly in Bhill and Pawara tribal groups of
North Maharashtra regions. It is also found
in the population belongs to Scheduled

Castes (SC) and Other Backward Classes

(OBC) "V, Despite the high prevalence of
SCD in the tribal population of North
Maharashtra, very few studies were carried
out in adult SCD patients. Since these
groups are living in geographically remote
hilly areas, existing health facilities are
inadequate and hence remain backward in all
aspect of life including health and education.
These tribal people are under the influence
of superstitions, especially towards health
problems. There is need to find most suitable
and practically feasible parameters that
could predict disease severity and aid in
therapy. Since anaemia is a dominant feature
of SCD, the purpose of this study is to
evaluate haematological profile for early

prediction of sickle cell crisis.
Material and Methods:

The present study was carried out in
Shri Bhausaheb Hire Govt. Medical College,
Dhule and District Hospital Nandurbar.
Most of the patients in this study were from
the tribal population of North Maharashtra
(Dhule, Nandurbar and Jalgaon district). The
study was approved by local ethical
committee. The written informed consent
from all participants was obtained prior to
the study. A total of 122 subjects in the age
group 18-40 participated in the study, which
included 36 diagnosed sickle cell disease
patients (SS), 43 sickle cell carriers (AS) and
43 healthy (AA) controls. The SS patients
and AS carriers were confirmed by HPLC

analysis. The control subjects were without
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any haemoglobinopathies and were matched
for age, sex and socio-economic aspects.
Inclusion Criteria:

Patients included in this study were in their
steady state, no history of crises in the last 3
months, and without any symptoms related
to SCD or other diseases which could affect
the hematological findings;

Exclusion criteria: History of blood
transfusion in the last 3 months, previous
history of surgery, or were suffering from
any other diseases and the patients those
were not willing to participate in the study.
Collection of blood:

Under all aseptic precautions, 2-3 ml
of blood was drawn from ante-cubital vein
by clean vein-puncture with a sterile plastic
syringe and blood sample was collected in
an EDTA (anticoagulant) tube.
Quantification of Foetal Haemoglobin (HbF)
was done on Bio-Rad variant system using
High Performance Liquid Chromatography
(HPLC).

Following haematological
parameters were measured on BC-5000 auto
haematology analyzer. Haemoglobin (Hb),
Red Blood Cell count (RBC), Pack Cell
Volume (PCV), Mean Corpuscular Volume
(MCV), Mean Corpuscular Haemoglobin
(MCH) and Mean Corpuscular Haemoglobin
Concentration (MCHC).

Statistical analysis:
Student ‘t’ test (unpaired) was used

for statistical comparison of the means.

Results were expressed as Mean = SD with
significance level at 0.05.
Result:

Various haematological parameters in
male and female patients / subjects are
shown in the table-1. Hb concentrations,
RBC counts and PCV were lower in SCD
patients in both the sexes. The MCV was
comparatively high in female SCD patients
as compared to males. MCH and MCHC
were found to be low in both male and
female patients. HbF concentration was
found to be higher in female SCD patients
than male SCD patients. However, the

difference was not statistically significant.

In sickle cell carriers and normal
healthy subjects, Hb concentration, RBC
count and PCV were lower in both the sexes
however, in females it was found to be
significantly lower (P<0.05) as compared to

male counterparts.

Hb concentration, RBC count and
PCV was significantly low (P<0.05) in SCD
patients as compared to sickle cell carriers,
and the normal controls (Table-2). However,
the MCV was significantly high (P<0.05)
and MCHC was significantly low (P<0.05)
in SCD patients as compared to sickle cell
carriers, and the normal healthy controls. We
found low Hb concentration, RBC count and
PCV in sickle cell patients as well as carriers
as compared to the normal control subjects

of both the sexes.
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Table 1: Gender Related Values of Haematological Parameters of Sickle Cell Patients (SS),
Sickle Cell Carriers (AS) and Control Subjects (AA)

Phenotype SS AS AA
Gender Male Female Male Female Male Female
n 17 19 23 20 22 21

Hb (gms/dl) 8.34+191 [7.58+1.84 [11.91+1.45 [10.06 +1.96 [12.60 + 1.31 [10.81 + 1.42
RBC 3.11+0.79 |2.77+0.63 [4.54£0.46 | *3.9+0.59 [4.90£0.56 |4.07 £0.65
PCV (%) | 27.53 £4.83 |26.17+£5.27 |36.58+£2.63 | *31.69+ [39.74 £2.06 (33.90 £ 3.46
MCV pm’ 90.44 £8.39 9497 +4.75 |81.06 £6.8 | 82.00+7.4 [81.91 +8.38 |84.20+8.17
MCH (pg/dl)  27.06 £ 1.94 27.35 £2.24 26.29 +2.53 (25.81 £3.24 25.81 +1.96 (26.75 £2.35
MCHC (g/dl) |30.06 £2.24 28.81 £2.11 32.55+3.13 |31.56 +£3.72 31.68 £2.34 [31.86 +2.07
HbF (%) 18.04 £6.89 19.34 £6.49 |0.85+£0.36 | 1.75+1.32 - -

The figures are Mean + SD; Hb = Haemoglobin in gram/dL; RBC = Red Blood Cell count in
millions/cubic milimeter; PCV = Packed cell volume; MCV = Mean corpuscular volume in cubic
micrometer; MCH =Mean corpuscular haemoglobin in picogram/dL; MCHC = Mean

corpuscular haemoglobin concentration in gram/dL; HbF = Foetal haemoglobin in percentage

of total Hb.

Table 2: Comparative Haematological Parameters in Sickle Cell Patients (SS), Sickle Cell
Carriers (AS) and Control Subjects (AA)

Parameters SS AS P value AA P value
(n=36) (n=43) (SS vs AS) (n=43) (SS vs AA)

Hb (g/dl) 7.86+193 |11.05+£1.94 |P<0.05 11.23 +1.59 | P<0.05

RBC 2.93+0.73 424 +0.62 |P<0.05 427+0.72 | P<0.05
PCV (%) 27.18£5.35 | 3431+3.97 | P<0.05 3472 £393 | P<0.05
MCYV (um”) 9391+6.19 | 81.50+7.11 | P<0.05 82.25+8.14 | P<0.05
MCH (pg/dl) 2691 £2.07 | 26.07 £2.89 | P=0.39 2647 £2.34 | P=1.99

MCHC (g/dl) 2871 £2.19 | 32.09+3.45 | P<0.05 3228 £2.18 | P<0.05
HbF (%) 18.73 £6.72 0.85+0.36 |P<0.05 - P <0.05

The figures are Mean + SD; *P<0.05. Hb = Haemoglobin in gram/dL; RBC = Red Blood Cell
count in millions/cubic milimeter; PCV = Packed cell volume; MCV = Mean corpuscular

volume in cubic micrometer; MCH =Mean corpuscular haemoglobin in picogram/dL; MCHC =
Mean corpuscular haemoglobin concentration in gram/dL; HbF = Foetal haemoglobin in
percentage of total Hb
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Discussion:

The sickle cell disease patients
experience enormous clinical complications
than the sickle cell carriers, who generally
lead a normal life. The present study is a
systematic and honest attempt to report the
hematological profile of sickle cell disease
patients, sickle cell carriers and the normal
healthy subjects from the tribal population of
North Maharashtra.

We found lower levels of
haemoglobin, RBC count and PCV in the
male and the female patients of sickle cell
disease. ~ Although  the  hemoglobin
concentration, RBC counts and PCV was
low in female SCD patients as compared to
male SCD patients, it was statistically not
significant (P = 0.42). Increased
erythropoesis due to androgens in males, and
blood loss in females during menstruation
may be responsible for higher levels of
hemoglobin and erythrocyte count in males.
The results obtained in this study were
comparable with previous Indian studies of
Khan et al and Shrikhande et al *'?.

Increased rate of hemolysis during
oxygenation and deoxygenation process
associated with recurrent infections in sickle
cell anemic patients could account for these
decreased values. There could also a blunted
response to erythropoietin secretion in sickle
cell anemia. The rate of its increased

secretion may not be proportional to the

degree of anemia. This may be due to right

shifted hemoglobin dissociation curve seen
in sickle cell disease ',

The mean MCV was high in both the
sexes of SCD patients, whereas MCHC
values were low in our study which was
comparable to other studies 7'¢'7. No
gender related difference was seen in MCV,
MCH and MCHC values. In the SCD
patients, vitamin B, and folic acid are
maintained in a critically balanced state.
Increased demand in erythropoesis due to
chronic hemolysis or pregnancy in females
causes deficiency state and leads to
macrocytosis '¥. Low MCV values reported
in some studies may be due to confounding
factors such as co-existing iron deficiency
anemia and other unknown factors such as
o-thalassemia which is frequent and often
associated to SCD 120,

In SCD patients mean HbF level
(18.73%) was higher in both the sexes and
was comparable to few earlier Indian studies
U3 however, some Indian studies reported
low levels of HbF @V, As the quality of life
is dependent on the symptoms and the
impact of an illness on an individual, timely
and appropriate treatment is very much
necessary for the patients with SCD because
life-threatening complications are known to
develop rapidly. Anemia, hepato-
splenomegaly and vaso-occlusive crisis in
the form of bone and joint pains and

infections are such complications reported to

be very common in SCD patients.
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Haplotype studies suggest that sickle
cell anaemia (SCA) in Indians is linked to
the Arab-Indian haplotype having high
levels of HbF. This has a mild clinical
presentation ~ which  goes  unnoticed,
sometimes throughout the life. HbF is a
blessing in disguise; actually it retards the
pathogenic  polymerization of sickled
erythrocytes when it is present. SCD in
association with higher HbF (>10%) levels
tends to have less anaemia and milder

@224 However, the

clinical manifestations
phenotype of SCD varies significantly
among different population groups of India
and there is limited regional data. Therefore,
it is rather difficult to say that higher levels
of HbF in SCD will protect patients from the
severity of the complications. The severity
of SCD varies greatly between individuals,
since not all patients have identical
pleiotropic genes (secondary effectors
genes). Some carriers may have mutated
genes that can either ameliorate or
exacerbate the phenotype ©. Therefore, in
view of these contradictory reports, and the
present observations in the patients, it is
rather difficult to comment conclusively on
the role of HbF and SCD complications.
Further research in this area and direction in
future may give clearer picture.

The present study shows low levels
of haemoglobin, RBC count, PCV and
altered blood indices in the carriers than the
normal healthy controls. This indicates that

carriers were having mild to moderate

anaemia even in the asymptomatic state.
This latent state in the carriers could
precipitate  complications in  specific
situations. Surprisingly, the control group
females in the present study also showed
mild to moderate anemia. It appears that due
to poverty, the overall nutritional status of
the subjects is below average. There is need
to provide balanced diet with additional
supplements of vitamins to remain
physically fit in geographically adverse hilly
areas.

According to several studies, quality
of life for sickle cell carriers is relatively
normal without significant health problems
@129 However, few other studies reported
frequent complaints of fatigue, generalised
weakness,  breathlessness, joint  pain,

19 in sickle cell

repeated abortions etc
carriers. The present results on the
hematological profile most probably appears
due to lack of balanced nutritional dietary
intake or due to poverty and/or blood loss in
females during menstruation or repeated
abortions could be other possible reasons
responsible for low haemoglobin
concentration, RBC count and PCV in sickle
cell carrier females.

Conclusion:

The results of this study shows
moderate to severe anemia and high foetal
haemoglobin levels in the adult SCD
patients. Sickle cell carriers and the normal
control subjects showed mild to moderate

anaemia. Regular health check-ups and
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monitoring of haematological profile may
help to guide the clinician to prevent vaso-
occlusive crisis and further complications.
The data so obtained would help in the
management, prevention and control
programme for SCD patients at the primary
health centers in India. Further, large cohort
studies are needed to determine the
association between clinical complications
of the disease and changes in the
hematological parameters along with foetal
haemoglobin levels in the adult SCD
patients.
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