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Haemolytic Anaemia at Kavaratti Island,  
Lakshadweep: A Hospital Based Study

Introduction
The assessment of human health status is very important 
parameter for general wellbeing of an individual. Anaemia 
is a global health problem whose burden is severe in 
developing countries like India because of poverty, poor 
dietary habits and lack of awareness of nutritional value 
of food items.[1] National family health survey (NFHS)
[2] conducted in 2005-2006 showed that prevalence of 
anaemia was as high as 70 % in children in the age group 
of 6-59 months, 55% in females between 15-49 years and 
24 % in males aged 15-49 years. The situation is further 
compounded by the fact that a large number of cases of 
anaemia are asymptomatic and thus do not seek medical 
attention.[3] Therefore, analysis of laboratory data becomes 
extremely crucial in estimating the magnitude of this 
problem in different communities. 

Lakshadweep is a remote group of 36 islands in the 
Arabian Sea with an area of 32 sq km. The literal meaning 
of the name of these islands in Malayalam and Sanskrit 
is ‘a hundred thousand islands’. It is the smallest union 
territory of India and its capital is Kavaratti island. It is 
located between 10°32’ and 10°35’N latitude and 72°35’ 
and 72°40 S longitude, having an area of4.22 sq km. Main 

occupation of people of Lakshadweep is Fishing, coir 
twisting and coconut cultivation. Indira Gandhi Hospital 
is the main hospital located in Kavaratti island established 
in 1972. It has been upgraded to 150 beds from 50 beds in 
1986. It also serves as referral hospital for other islands in 
Lakshadweep. 

There is paucity of literature regarding type of anaemia in 
Kavaratti island, Lakshadweep. In a thorough search of 
literature, the authors could find only a single study[4] on 
this subject. However, the previous study did not take an in 
depth look at the various etiologies of anaemia at Kavaratti 
island, Lakshadweep. Thus, this study was undertaken to 
investigate the status of anaemia and the types of anaemia 
at Kavaratti island, Lakshadweep.

Materials and Methods
The study was conducted from November 2016 to 
January 2017 at Indira Gandhi Hospital, Kavaratti island, 
Lakshadweep. An analysis of all patients referred for 
haematological workup was carried out. A total of 4526 
patients were included in the study. The haematological 
analysis was carried out on a MEK-6420 haematology 
analyser (Nihon-Kohden). 
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ABSTRACT
Background: Anaemia is a major public health problem in developing countries like India. Kavaratti island, Lakshadweep is a remote island 
located in Arabian sea. There is extreme paucity of data on the type of anaemia here. Objective of this study is to take an in depth look at the 
various etiologies of anaemia at Kavaratti island, Lakshadweep.

Methods: A total of 4526 patients were studied. Data from the anaemic individuals was collected and analyzed. The study group was 
subsequently divided into smaller subgroups on the basis of age and sex for analysis. The aetiology of anaemia in these cases was further 
investigated.

Result: The prevalence of anaemia in adult males was 21.5% and in females 37%. In pregnant females anaemia was still more common 
(47.5%). Among children 24.6% were anaemic with female children showing higher percentage (27.4%) than males (22.9%). Anaemia was 
quite common in the elderly and even higher in elderly females (43%). However, the most significant finding was the high prevalence of 
haemolytic anaemias especially sickle cell anaemia.

Conclusion: Anaemia is not a major public health problem in Kavaratti island, Lakshadweep. However, there is high prevalence of haemolytic 
anaemias especially sickle cell anaemia. Nutritional anaemia is quite rare. This fact may have major implications for health policy makers.
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The study population was quite heterogeneous which could 
lead to confounding results and difficulty in interpretation. 
Thus in order to facilitate data analysis the cases were 
subdivided into following groups –

1. Children (Age – 0-14 years).
2. Adults (Age > 14 but < 60 years) 
3. Elderly (Age > 60 years). 

The anaemia in each of the groups was assessed using 
the standard WHO criteria5. The haematological data 
and peripheral smear findings were correlated with other 
parameters and ancillary investigations like haemoglobin 
electrophoresis. Based on the peripheral smear findings 
and results of ancillary studies the type of anaemia was 
identified. The various types of anaemias in all the subjects 
included in the study were tabulated. Based on this 
compiled data the prevalence of various types of anaemias 
was calculated. Special attention was paid to the various 
haemolytic anaemias and their types were studied further. 
The data was also compared with other neighbouring island 
countries like Maldives which shares similar geography 
and socioeconomic circumstances. 

Statistical analysis was carried out using student t-test and 
chi square test. P <0.05 was taken as significant.

Result
The study included a total of 4526 subjects out of which 
there were 1674 males (37%) and 2852 (63%) females. The 
M:F ratio was 1:1.7. Amongst the males a total of 359 were 
found to be anaemic while in the females group 1055 were 
anaemic. Thus, the overall prevalence of anaemia in males 
was 21.5% and in females 37%. The mean haemoglobin in 
the male group was 10.3 g/dl and mean + 2S.D. was 8.7-
11.9 g/dl. On the other hand, amongst the females the mean 
haemoglobin was 10.1 g/dl and mean + 2S.D. was 8.6-11.6 
g/dl When comparison was done between the two groups 
the difference was found to be statistically significant (P 
value <0.05). Overall the prevalence of anaemia was 30%.

The study comprised of 405 children. The mean 
haemoglobin in this group was 9.8 g/dl and mean + 2S.D. 
was 8.4-11.2 g/dl. There were 275 male and 130 female 
children. The M:F ratio was 1:0.5. Overall among children 
99 (24.6%) were anaemic. Female children showed a 
higher prevalence 35 (27.4%) as compared to males among 
which 64 (22.9) were anaemic. The mean Hb in male 
children was 9.8 g/dl and mean+2S.D. was 8.4-11.2 g/dl. 
While in the female children group the mean Hb was 9.3 
g/dl and mean+2S.D. was 7.6-11 g/dl. On comparing the 
difference between two groups was found to be statistically 
significant (P-value<0.001).

The elderly group consisted of a total of 447 individuals. 
There were 259 males and 188 females. The M:F ratio was 
1:0.7. The mean haemoglobin in elderly males was 10.4 g/
dl and mean + 2S.D. being 8.9-11.9 g/dl. Whereas, in the 
elderly females group the mean Hb was 10.5 g/dl and mean 
+ 2S.D. was 9.4-11.6 g/dl. The number of anaemic subjects 
in the elderly male group was 78 (30%) while amongst 
elderly females a total number of these cases was 81 (43%). 
The difference between the two groups was found to be quite 
significant statistically (P-value<0.05). The mean and mean  
+2S.D. Hb in the various groups is summarily presented 
in Table 1. 

In all the cases of anaemia in the various groups as 
mentioned above peripheral smears were examined. The 
various types of anaemias identified on peripheral blood 
examination and their relative prevalence is summarized 
in Table 2. As can be seen in the table by far the most 
common type of anaemia that was seen was haemolytic 
anaemia followed by iron deficiency anaemia (Fig.1). 
The other types of anaemias observed were macrocytic 
anaemia (Fig.2), anaemia of chronic disease and dimorphic 
anaemia (Fig.3) 

As mentioned previously the overall prevalence of 
anaemia was 30 %. However, there appeared to be high 
incidence of various haemolytic anaemias. These were 
then further categorized on the basis of peripheral blood 
and haemoglobin electrophoresis findings. The various 
types of haemolytic anaemias observed and their relative 
distribution is shown in Table 3. As can be seen in the table 
the most common type of haemolytic anaemia observed 
was sickle cell trait followed by sickle thalassemia.

The cases of sickle cell anaemia (Fig.4), sickle haemoglobin 
C and sickle thalassemia were further analyzed as these 
patients are at significantly higher risk for complications. 
These cases were subdivided on the bases of age and 
correlation was done with Hb, MCV, HbF and reticulocyte 
count. The results are shown in Table 4. Thus, in a total 
of 875 patients (92%) definite categorization of the 
haemolytic anaemia was possible. In the rest of the patients 
a definite work up could not be done as the patients were 
lost to follow up.

Discussion
The present study is the first study to look at the types of 
anaemia occurring at Kavaratti island, Lakshadweep. In a 
previous study Yadav along with co-workers[4] studied the 
prevalence of anaemia at Kavaratti island, Lakshadweep. 
However, they did not look at the causes of anaemia in 
their study. 
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Table 1: Mean and mean+2S.D. haemoglobin in the various groups.

Group Mean (g/dl) Mean+2S.D. (g/dl)

Male 10.3 10.3+1.6

Female 10.1 10.1+1.5

Male children 9.8 9.8+1.4

Female children 9.3 9.3+1.7

Male elderly 10.4 10.4+1.5

Female elderly 10.5 10.5+1.1

Table 2: Types of anaemias identified on peripheral smear examination.

Type of anaemia Number of cases Percentage

Haemolytic anaemia 951 70%

Iron deficiency anaemia 217 16%

Macrocytic anaemia 41 3%

Anaemia of chronic disease 14 1%

Dimorphic anaemia 135 10%

Table 3: Types of haemolytic anaemias observed and their relative distribution.

Type of haemolytic anaemia Number of cases Percentage

Sickle cell trait 599 63%

Sickle cell anaemia 19 0.2%

Sickle thalassemia 209 22%

Sickle haemoglobin C 23 2.4%

Haemoglobin C 49 5.4%

Table 4: Correlation with Hb, MCV, HbF and Retic. Count in cases of HbSC, SβThal and HbSS.

S.No. Type of haemolytic 
anaemia

Age group 
(yrs)

Hb (g/dl)
Mean+2S.D.

MCV (fl)
Mean+2S.D.

HbF (%)
Mean+2S.D.

Retic. Count (%)
Mean+2S.D.

1 HbSC 0-14 11.6+2.5 81+10 11.6+3.5 5.8+2.0

14-60 10.7+2.1 76+9 3.5+2.1 2.7+2.0

>60 10.6+2.0 77+10 3.4+2.0 2.6+1.8

2 SβThal. 0-14 10.9+2.4 80+12 5.0+2.6 5.2+2.2

14-60 10.5+2.6 84+10 3.1+2.1 2.8+1.8

>60 10+2.5 80+10 3.0+1.6 2.4+1.6

3 HbSS 0-14 10.2+2.5 81+14 9.1+4.2 4.0+2.6

14-60 12.1+2.5 79+20 6.7+4.2 3.6+3.0

>60 10.4+2.5 80+15 4.9+3.2 3.2+3.0
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Fig. 1: Iron deficiency anaemia showing microcytic 
hypochromic red cells and pencil cells (arrow).

Fig. 3; Dimorphic anaemia showing mixed population of 
small and large red cells.

Fig. 2: Macrocytic anaemia showing macrocytic red cells 
and a hypersegmented neutrophil (arrow).

Fig. 4: Peripheral smear from a patient of sickle cell 
anaemia showing sickle shaped RBC (arrow).

The present study has a sample size of 4526 patients. The 
previous study by Yadav et al had 2000 subjects. Thus, 
the sample size in the present study is significantly larger. 
According to the 2011 census the population of Kavaratti 
island, Lakshadweep is 10113. Thus, a sample size of 
4526 represents a highly representative sample. Also, 
Indira Gandhi Hospital Kavaratti island, Lakshadweep is 
a referral hospital and patients from all the other islands 
come here to get treatment. Thus, the sample in the present 
study not only reflects the situation in Kavaratti island but 
is an indicator of the situation in all Lakshadweep islands.

The overall anaemia indicators appear to be vastly 
superior as compared to the national figure and even 
that of Kerala. The incidence of iron deficiency anaemia 
is low at Kavaratti island, Lakshadweep. This is due to 
the consumption of fish as a staple diet which is a good 
source of haem iron. However, the prevalence of anaemia 
amongst adult females was found to be significantly higher 

as compared to adult males (P=0.001). Previous similar 
studies by various authors have reported similar findings.
[4,6-8] The overall prevalence of anaemia in children was 
found to be significantly lower than the national figure. 
However, a slightly higher prevalence in female children 
points towards the fact that this group needs more attention.

The present study shows that anaemia is very common in 
the elderly group. Especially elderly females were shown 
to have high frequency of anaemia. There is very limited 
data available from India on anaemia in elderly. However, 
various studies[9-11] done previously have shown similar 
results.

The most striking finding in the present is the very high 
incidence of haemolytic anaemias especially Sickle cell 
trait at Kavaratti island. There is overall a paucity of 
literature on the prevalence of sickle cell anaemia in the 
remote islands of the world. An overview of published 
literature reveals that majority of published literature is 
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from the Caribbean region especially Jamaica. Asnani 
et al[12] in their study found that women with sickle cell 
anaemia experienced a significantly higher risk of dying 
in pregnancy and childbirth as compared to those without 
sickle cell anaemia. They recommended that tertiary 
services (e.g. ventilator support) are needed at regional 
centres to improve outcomes in this and other high-risk 
populations. Universal sickle cell anaemia screening in 
pregnancy in populations of African and Mediterranean 
descent is needed as are guidelines for managing sickle cell 
anaemia pregnancies and educating families with sickle 
cell anaemia.

The presence of high prevalence of sickle cell anaemia in 
a population demands concerted action especially in the 
setting up of specialized newborn screening centres. In 
their work from Jamaica King and coworkers[13] reported 
that island-wide newborn screening for sickle cell anaemia 
has yielded wonderful results has ensured continuous 
improvements in morbidity, mortality and quality of life. In 
a subsequent work King et al[14] found that by establishing 
comprehensive care centres mortality in children <5 
years of age with sickle cell anaemia can be brought to 
the same level as that of the general population. Children 
with sickle cell anaemia, a highly vulnerable population, 
can be effectively managed, even in these resource-limited 
environments.

In another study carried out in Balearic Islands, Escribano 
et al[15] used blood spot specimen dried on filter paper 
and performed High-performance liquid chromatography 
(HPLC), using the VARIANTs (Biorad) automated system 
to detect haemoglobin variants. The overall incidence was 
9.9 per 1000 specimens. The incidence of SCD was 1/6756 
and the incidence of sickle cell traits was. They concluded 
that there is a need to include screening for sickle cell 
anaemia and other haemoglobinopathies in the neonatal 
screening program. Heyningen and coworkers[16] did a 
study on 368 cord blood samples from the islands of Aruba 
and St. Maarten. They found an incidence of 2.65% for 
HbAS and 1.86% for HbAC in Aruba and 6.80% for HbAS 
and 4.86% for HbAC in St. Maarten. Thus, a newborn rate 
of about 2 sickle cell anaemia patients per 3 years in Aruba 
and 2 sickle cell anaemia patients per year in St. Maarten. 
They recommended universal screening of newborns 
for sickle cell anaemia as a cost-effective measure in St. 
Maarten.

Tarer and co-workers[17] in their study on Guadeloupean 
children observed that the natural history of sickle cell 
anaemia in Guadeloupe is more similar to that in Jamaica 
with regard to those reported in Europe and the United 
States. This suggests a potential impact of environmental 
factors on the clinical course of the disease.

In a study carried out in Northern Haiti, Randolph[18] reported 
that the estimated prevalence of sickle haemoglobin was 
15.1%. He has suggested the need to develop intervention 
programs among the people of northern Haiti.

The high incidence of haemolytic anaemia especially 
haemoglobinopathies is an extremely significant finding in 
the present study. It is significant not only because sickle 
cell anaemia is a haemolytic anaemia. It is also because 
there are many additional manifestations like depression 
and loneliness. In a study carried out by Asnani and co-
workers[19] on 277 patients with sickle cell anaemia and 
65 controls based on questionnaire method depression and 
loneliness were analyzed. It was found that depression was 
present in 21.6% of patients and 9.4% controls. Loneliness 
scores were also significantly higher in patients than in 
controls. Depression was also significantly associated 
with unemployment, whereas unemployment and lower 
educational attainment were significantly associated with 
loneliness. Thus, they concluded that health care workers 
need to actively look for and manage these problems to 
optimize their patients’ total biopsychosocial care.

Another dimension to consider is the fact that sickle cell 
anaemia cell anaemia can combine with other tropical 
infectious diseases to form a lethal combination. Limonta 
et al[20] report two cases of fatal dengue from the 2001-
2002 Havana dengue epidemic. Both these patients died 
due to dengue haemorrhagic syndrome/dengue shock 
syndrome. Both of these patients also suffered from sickle 
cell anaemia. It is hypothesized that activated monocytes in 
sickle cell anaemia, might activate endothelial cells through 
different cytokines that contribute to frequent microvascular 
occlusions,[21] altering endothelial cell apoptosis, immune 
responses and hemopoiesis.[22] However, further detailed 
investigations are needed to elucidate the association 
of apoptosis with sickle cell anaemia and severe dengue 
physiopathology. 

Since the cause of sickle cell anaemia is genetic 
abnormalities leading to mutations in globin gene the 
situation demands a different kind of approach to the 
management on the part of health care professionals at 
Kavaratti island, Lakshadweep. They must be made aware 
of this fact, so as to accordingly manage these patients. 
Also, further molecular studies are required to elucidate the 
genesis of haemolytic anaemia in this population.

According to WHO5 prevalence of anaemia >40% in a 
population makes it of severe public health importance. 
The overall prevalence of anaemia is quite low in Kavaratti 
island, Lakshadweep. Thus, it is not of a major public 
health importance. However, there is high prevalence of 
haemolytic anaemias especially sickle cell anaemia at 



A-288  Haemolytic Anaemia at Kavaratti Island

Kavaratti island, Lakshadweep. Nutritional anaemia is 
quite rare. This fact may have major implications for health 
policy makers.

Conclusion
Thus, to conclude anaemia is not a major public health 
problem in Kavaratti island, Lakshadweep. However, 
there is high prevalence of haemolytic anaemias especially 
sickle cell anaemia. Nutritional anaemia is quite rare. This 
fact may have major implications for health policy makers.

Reference
4. Zimmermann MB, Hurrell RF. Nutritional iron deficiency. 

The Lancet 2007;370:511–520.
5. Arnold F, Parasuraman S et al. Nutrition in India, in National 

Family Health Survey (NFHS-3) India 2005-06, 2009. 
Available from: http://www.rchiips.org/nfhs/nutrition_
report_ for _website_ 18sep09.pdf. Accessed on 02-09-17.

6. Baker RD, Greer FR. Diagnosis and prevention of iron 
deficiency and iron-deficiency anaemia in infants and young 
children (0–3 years of age). Pediatrics 2010;126:1040–1050.

7. Yadav AK, Salih A (2015) Anaemia in Kavaratti Island, 
Lakshadweep: Perspectives from a Hospital Based Study. J 
Hematol Transfus 3(1):1038. 

8. WHO, Global database on anaemia: India, WHO, Geneva, 
Switzerland, 2008. Available from: http://who.int/vmnis/
anaemia/data/database/countries/ind_ida.pdf 

9. Bhardwaj A, Kumar D, Raina SK, Bansal P, Bhushan 
S, Chander V. Rapid assessment for coexistence of vitamin 
B12 and iron deficiency anaemia among adolescent males 
and females in northern himalayan state of India. Anaemia 
2013;2013:959605.

10. Bentley ME, Griffiths PL. The burden of anaemia among 
women in India. Eur J Clin Nutr. 2003;57(1):52–60.

11. Silva CL, Lima-Costa MF, Firmo JO, Peixoto SV. 
Hemoglobin level in older adults and the association with 
nutritional status and use of health services: the Bambuí 
Project. Cad Saude Publica. 2012;28(11):2085–94. 

12. Aikawa R, Ngyen CK, Sasaki S, Binns CW. Risk factors for 
iron-deficiency anaemia among pregnant women living in 
rural Vietnam. Public Health Nutr. 2006;9(4):443–8.

13. Ania Lafuente BJ, Fernandez-Burriel Tercero M, Suarez 
Almenara JL, Betancort Mastrangelo CC, Guerra Hernandez 
L. Anaemia and functional capacity at admission in a 
geriatric home. An Med Interna 2001;18(1):9–12

14. Salive ME, Cornoni-Huntley J,  Guralnik JM. Anaemia 
and hemoglobin levels in older persons: relationship with 
age, gender, and health status. J Am Geriatr Soc. 1992;40: 
489–496.

15. Asnani MR, McCaw-Binns AM, Reid ME. Excess risk of 
maternal death from sickle cell disease in Jamaica: 1998-
2007. PLoS One. 2011;6(10):e26281. Epub 2011 Oct 24.

16. King L, Knight-Madden J, Reid M. Newborn Screening for 
Sickle Cell Disease in Jamaica:A Review Past, Present and 
Future. West Indian Med J 2014;63(2):147.

17. King LG, Bortolusso-Ali S, Cunningham-Myrie CA, Reid 
ME. Impact of a Comprehensive Sickle Cell Center on 
Early Childhood Mortality in a Developing Country: The 
Jamaican Experience. J Pediatr. 2015 Sep;167(3):702-5.e1. 
Epub 2015 Jul 7. 

18. López-Escribano H, Vila Vidal M, Barceló Bennassar 
A, Riesco Prieto M, Ayllón Gatnau O.Neonatal screening 
of sickle cell disease in the Balearic Islands Autonomous 
Community. Pilot study in anonymous unrelated population. 
An Pediatr (Barc). 2009 May;70(5):429-33. Epub 2009 Apr 18. 

19. van Heyningen AM, Levenston MJ, Tamminga N, Scoop-
Martijn EG et al. Estimated incidence of sickle-cell disease 
in Aruba and St. Maarten suggests cost-effectiveness of a 
universal screening programme for St. Maarten. West Indian 
Med J. 2009 Sep;58(4):301-4. 

20. Tarer V, Etienne-Julan M, Diara JP, Belloy MS, et al. 
Sickle cell anemia in Guadeloupean children: pattern and 
prevalence of acute clinical events. Eur J Haematol. 2006 
Mar;76(3):193-9. 

21. Randolph TR. Estimated prevalence of sickle cell in northern 
Haiti. Clin Lab Sci. 2010;23(2):79-83. 

22. Asnani MR, Fraser R, Lewis NA, Reid ME. Depression 
and loneliness in Jamaicans with sickle cell disease. BMC 
Psychiatry. 2010 Jun 7;10:40.

23. Limonta D, González D, Capó V, Torres G at al. Fatal severe 
dengue and cell death in sickle cell disease during the 2001-
2002 Havana dengue epidemic. Int J Infect Dis. 2009 
Mar;13(2):e77-8. Epub 2008 Oct 11.

24. Belcher JD, Marker PH, Weber JP, Hebbel RP, Vercellotti 
JM. Activated monocytes in sickle cell disease: potential 
role in the activation of vascular endothelium and vaso-
occlusion. Blood 2000;96:2451—9.

25. Makis AC, Hatzimichael EC, Bourantas KL. The 
role of cytokines in sickle cell disease. Ann Hematol 
2000;79:407—13.

*Corresponding author: 
Amit Kumar Yadav, Department of Pathology, VMMC & Safdarjung Hospital, New Delhi(India)
Phone: +91 011-26707408
Email: path.yadav@gmail.com

Financial or other Competing Interests: None.

Annals of Pathology and Laboratory Medicine, Vol. 5, Issue 4, April, 2018


