Population, Ecology And Epidemiology of the Sickle Cell Disease
in Orissa

R. 5. Balgir

Regional Medical Research Ceatre (I1CMR), Chandrasekbarpur, Bhubaneswar T51 016, Orissa, India

KEY WORDS PFopulation. Ecology. Epidemiology.
Sickle Cell Digease. Biological

Diiversity.

ABSTRACT The cco-biological diversily not only is-
Muences the guality of Lfe, bul alse determnes the diz-
case  pattern  and morbidity. The congenial
biocnvirormental conditions proliferate the healthy
people. This study gives an account of the population,
ecalogy, health statug and diswibution of the sickle cell
diseaze in Orisza. The geographical distribution of the
sickle cell disease entertains the geomedical diversity in
the Eastern Coasl region and Western part of Orissa.
The genetic load of sickle cell anemia in Orissa may be
eroded by limited population growth, preventing
comsanguineal mamages, providing beller medical lacil-
ities and mutrition,” improving health scenario by en-
hamced social development and proper healih education
Lo thie pooresd of the poor.

INTRODUCTION -

The sickle cell haemoglobinopathy is be-
coming a major genetic and public health
problem in the state of Orissa. It causes
hacmolytic anacmia, high morbidity, mortal-
ity and reproductive wastage and affects the
general health, psycho-social behaviowr, mon-
power and drains the economy of a large
number of tribal as well as non-tribal people
(Balgir. 1993), It 15, therefore essential (o
check and prevent the growth and spread of
such a deleterious disease which drains off
the substantive economy of the state. The
population of India 15 growing annually at g
rate of 2.1% and the addition of unhealthy
persons further compound burden on the na-
tional resources. At least one child with ge-
netic defects is born in India in every 40 sec-
onds and every year 5000 infants are born
with hereditary anaemia (Verma, 1991).

The distribution of various human diseases
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in space and time in relation o geographical
and Woenvironmental variables 15 fascinatng,
The present study deals with the distribution
of sickle cell disease in Orissa in relaton o
population and health status of the people.

PHYSIOGNOMY AND ENYIRONMENT

The state of Orissa may be broadly divid-
ed o four distingt geographical regions,
namely, Northern platean, Central river ba-
sin, Eastern hills, and Coastal plains, each
with different characteristics. Cultivation of
rice is the principal occupation of about 765
of the people. About 35.8% of the total geo-
graphical areq of the state is under lorests
(55,785 sq. km). The climate of Eastern
coast region is hot and humid with cool
evening and night. The Western part of
Orissa has hot and dry climate with high
temperalure, sometimes, rising upto 490,
This region as a whole is drought prone with
scanty rainfall. The majority of the people
are poverty stnken and vulnerable W tropical
disenses.

PMOPULATION

According o the Census reports of 1951
and 1991, the wial population of Crissa St
was 26,370,271 and 31,659,736 persons, re-
spectively with annoal growth rate of 2%
The Scheduled Caste (SC) and Scheduled
Tribe (ST) constituted 3,865,543 (14.75%) and
5915067 (22.4%), respectively and 37.1%
of the wial population of the sue in accor-
dance with the 1981 repont. However, accord-
ing to 1991 Census, the SC and 8T were
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5029314 (16.2%) and 7,032,214 (22.29%),
respectively with total 33 49 of the total
ropulation of Orissa

A large number of general caste, SC and
ST people have sickle cell haemoglobin-
wpathy in Orissa (Balgir, 19%2a). There are
Gl million carriers and 1,20,000 zickle cell
homozygotes are added every year in (he
Waorld (WHO Report, 1983, There were
2434170 carners and 1,210,375 sickle cell
disgase homozygoles among the wibes of In-
dia as per the calculations based on 1981
Census data (Rao, T988).

In Orissn alone, there were 94,410 carriers
and 1,726 homozygors for sickle cell disease
ds pec the estimates based on 1981 Census
data (Rao, 1988), We are of the opinion that
these figures are under-estimates (Balgir,
1992a), According o our estimates, there
were 33 million people suffering from sickle
cell haemoglobinopathy based on 1981 Cen-
sus data in Orissa. Abouwt 2-3 million be-
longed w general castes, three fourth of a
million o 3C and one-fourth of a million
were ST as calculated for 1981 Census data
iBalgir, 1992a).

The sickle cell disease is an autosomal in-
herited anomaly which means that both sexes
arg vulnerable. When the disease is inherited
from one parent, we call it a sickle cell wait
{heterozygoe) and when both parents con-
tribwre, it is called a sickle cell disease. Mar-
13l comzanguinity (marmiage among blood rel-
atives) increases the homozygosity in the
population, leading w high prevalence of
sickle cell disease. Consanguineous mar-
riages, especially the cross-cousin are preva-
lent among the Apgharia, Kulita, Chasa, Gaud,
Khandayat. Dumal, Oilmen, Ganda, Ghasi,
ete. in Orissa (Balgir, 1993),

SICKLE CELL AND MALARIA

Persons with sickle cell trait develop ma-
lama less often and less severely than those
without the trait. Sickle cell anaemia s mosi
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frequent in regions with a high incwdence of
vimulent form of Plasmodiem falcipanen m-
fection (Balgir, 1992b). In heterozygmes, the
erythrocytes parasitized by Plasmodium
Jalciparwm are more effectively removed
from the circulmtion by phagocytosis than in
normal individuals. The sickle cell trait con-
fers some protection against falciparum ma-
laria during critical period in early childhood
between the loss of passively acquired mater-
nal mmuonity and the development of active
immunity {(Serjeant, 1992} Similarly, the
erythrocytes containing fetal haemoglobin are
more resistant o infection by Plasmodinm
Salciparant than those contining only adult
haemoglobin.

Malaria not only causes early death but
predispozes the individual w considerable il
health also. In a community m which malana
is endemic, those who are more resistant (o
infection, not only survive better. but wall
hawve a hgher reproductive fitness (Balgir et
al.. 1995). The mereased fertility of the het-
erozygoles balances the elimination of sick-
le cell genes through affected homozygotles
(sickle cell anaemia).

DISTRIBUTION OF SICKLE CELL
GENE

In Orissa, our (Balgir, 1994b) experience
shows that the sickle cell haemoglobinopatly
i5 more prevalent in Western Orissz {Table
1} especially in the disiricts of Sundargarh,
Deogarh, Jharsuguda, Sambalpur, Bargarh,
Bolangir, Kalahandi, Nowrangpur, Koraput,
Phulbani and Dhenkanal than in the coastal
districts, namely Mayurbhanj, Balasore,
Cuttack, Khurda, Por, Ganjam, ew. (Fig. 1).
This situation 15 probably due o marital con-
sanguinity, territorial proximity and endoga-
my, Caste/Tribe and class hierarchy, econo-
my, geographical barriers Chills, forests, riv-
er, etc.), climatic variations and eco-biolog-
ical diversity. Further, the sickle cell gene is
not only prevalent in the iribal or scheduled
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Fig. 1. Map of Orissa showing different districis

Tahle 1 : District-wise distribution of Sickle Cell Disease (HbS5) and Trait (HbAS) cuses {in per vent) al the
Slekle Clinie, ¥. 5. 5 Medical College Hospital, Burla in Orissa

IMsIFice Schedule Tribe Schedule Case General Caste Toral
HbAS Hb 55 Hb AS Hb 55 HirAS Hb 35 HbAS  Hb 35
Balasore' oo (L] (18] 00 a1 0.0 0.1 LR}
Bolangir’ 1.1 0.7 4.6 2.4 4.7 4.4 4% 18
Cutiack 0o 0.0 0.0 X 0.1 0.1 0.1 0o
Dhenkanal® 0o Qi 1.5 .3 LK 36 19 14
Gasjam® oo 0.0 0,1 0.0 0.4 0.4 0.3 0.3
Kalahaadi* o4 (LK1 1.2 05 %] (h6 0.8 ]
Keomjhar .0 1 X 0.1 0l 0l (1 e 0.1 0.2
K opraput’ 0.4 04 0. LR ol il 0.1 0,1
Mayurbbanj 0. 04 0.1 il oo 01 LUEH] 0.1
Phulbani® o0 04 0.9 0l w3 03 0.6 03
Fruri® 0.0 i iK1} oo 0.l oo [LXH] iy
Sambakpur'™ L 21.6 6.5 24.2 313 240 8.3 4.4
Sumdargash 0.4 - L6 s 1.2 LI 2.2 1.7

I Ipcludes Bhadrak: 2 includes Sonepur: 3 includes Jagatsingpar, Jajpur and Kendrapada; 4 includes Anguls 5 inclhudes
Glajapartic & includes Newapara; 7 includes Malkangiri, Nawarangpur and Rayagada; & includes Boudh: % includes
Khurda and Nayagarh: 10 includes Bargarh, Deogarh and Jharsuguda districts
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caste populations of Orissa, but it has pene-
trated even into the general castes of Orissa
(Balgir, 1994a,b,c ,1995).

Genetic load of sickle cell anemia is in-
deed very high affecting not only the health
and physical performance but also poses a
challenge 1o the health services. It is esti-
wated that 1,86,096 cases of sickle cell
anagemia are present in the Indian sub-conti-
nent (Bhasin et al,, 1994). Each patient is not
only burden on the healih services but also
affects normal family life, It is, therefore. es-
sential to check the birth of abnormal indi-
viduals especially with sickle cell disease
through prenaial diagnosis and therapewtic
abortion, Such facilities are although meagre
in India, but available which need to be ex-
tended o those Tegions whoere the prevalence
of hereditary diseases such as sickle cell dis-
ease, G-60-PD dificiency, etc. is alarmingly
high, Management of genetic disorders
through preventive, promative and curative
methods is important. With improving envi-
ronmental and socio-economic conditions,
better public health, and medical facilities,
effective malanal prophylaxis, and better nu-
trition, children with sickle cell disease can
be better managed,
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