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Transfusion transmissible malaria: seroprevalence of malaria parasitemia
in blood donors in Garhwal region of Uttarakhand, India
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ABSTRACT

Background and Objectives: Malaria was the first ever reported case of transfusion transmitted infection (TTI). Transfusion
transmissible malaria (TTM) can result in febrile transfusion reaction in the recipient. TTM can be fatal if the blood transfu-
sion recipient is from vulnerable population i.e. pregnant women or young children. Therefore, the present study was done
to estimate the seroprevalence of malaria parasitemia among blood donors in Garhwal region.

Materials and Methods: Study subjects were healthy blood donors who had passed the screening criteria for blood do-
nation. Donors with a history of malaria were temporarily deferred for 3 months following full recovery. Screening of the
donated blood units for malaria parasite was done using immunochromatography based rapid diagnostic test. Thin smear
examination was performed for malaria parasite species identification.

Results: A total of 1984 blood donations were screened for TTI. The seroprevalence of HBV, HCV HIV and syphilis was
0.3% (n=6), 0.25% (n=5), 0% (n=0) and 0% (n=0) respectively. The seroprevalence of malaria parasite was 0.05% (n=1).
Plasmodium vivax was identified upon thin smear examination. The donor reactive for malaria parasite was a replacement
donor and gave no recent history of fever or any past history of malaria.

Conclusion: Meticulous donor screening combined with rapid diagnostic tests for malaria parasite is the most practical
strategy to prevent TTM in Garhwal region of India.
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INTRODUCTION transmitted infections (TTIs) (2). As per the Drugs

and Cosmetics Act 1940, Government of India, the

The primary aim of blood center is to provide  donated blood must be tested for human immunode-

blood that is safe for transfusion (1). Despite rapid ad-  ficiency virus (HIV), hepatitis B virus (HBV), hepa-
vancement in the field of transfusion medicine, blood titis C virus (HCV), syphilis and malaria.

transfusion carries an inherent risk of transfusion Malaria, caused by intracellular protozoan parasite
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Plasmodium, is a major public health problem in In-
dia (3). Malaria is an endemic disease in India, how-
ever, the degree of endemicityis highly variable in
different parts of India (4).

Malaria parasite can survive at 4°C, therefore both
whole blood and packed red blood cell can result in
transfusion transmitted malaria (TTM) (5). Malaria
parasite has shown to be present in blood stored at
4°C even after 28 days of storage (6). There are very
few case reports published in the literature discussing
TTM (7-9). TTM is an aspect of concern especially
if the blood transfusion recipient is from vulnerable
population i.e. pregnant women or young children, as
it can be fatal in these patients (5).

Most of the reported cases of TTM are due to P.
falciparum, P. vivax and P. malariae (10). P. falci-
parum and P. vivax can persist for 1 year and 3 year
respectively in an asymptomatic carrier state (11). An
important characteristic of TTM is that the pre-eryth-
rocyctic phase of malaria parasite infection, seen in
case of natural infection is omitted in case of TTM.
Therefore, the immune system of the host gets less
time to respond to the infection, which can result in
higher rate of complications and more fatality (12).
The infective dose of TTM is very small and as few
as 10 infected RBCs can result in TTM (13).

To prevent TTM, blood transfusion services use
two types of strategies: (i) donor deferral; (ii) testing
of donated blood. The strategies used are different for
endemic and non-endemic countries. Moreover, the
time period of donor deferral, whether temporary or
permanent donor deferral and the type of screening
test varies from one country to another (14).

Therefore, the present study was planned to esti-
mate the seroprevalence of malaria parasitemia in
blood donors in the Himalayan region of Uttara-
khand, India.

MATERIALS AND METHODS

Study design, population and procedure. The
present study was a cross sectional study conducted in
the blood center of a tertiary care teaching hospital in
a hilly region of Northern India from 1% January 2021
till 31 December 2021. Participants were the healthy
blood donors who donated the blood in the hospital
blood center or the blood donation camps during the
study period. Pre-donation screening of all individ-
uals was done as per the criteria given in the Drugs
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and Cosmetics (Second Amendment) Rules, 2020
issued by the Government of India (15). Individuals
with history of malaria were deferred for 3 months
following full recovery. Blood sample for TTI test-
ing was obtained using venipuncture technique (16),
in EDTA vacutainers. Rapid diagnostic test (Abbott
Malaria Ag Pf/Pv) for detection of malaria parasite
was performed using manufacturer’s instructions and
microscopic examination was conducted on antigen
positive samples to identify the species.

Definition of blood donors. Voluntary donors:
Blood donors who donated blood on their own free
will, Replacement donors: Blood donors who are rel-
atives or friends of the patient and donated blood in
lieu for the blood requirement of the patient.

Ethical considerations. The study was based as
per the ethical guidelines given in the “Declaration of
Helsinki” and was conducted after obtaining ethical
clearance from the Institute’s ethical clearance com-
mittee.

Statistical analysis. The data generated was en-
tered electronically and analyzed using the Statistical
Package for Social Sciences (SPSS) software ver-
sion 20(IBM Corp., US). Frequency and percentage
were calculated for representation of the continuous
variables.The categorical data was expressed in fre-
quency and chi-square test was used for comparison
of proportions. Statistical tests were performed at a
significance level of 0.05.

RESULTS

A total of 1984 blood donations were done from
1t January 2021 to 31% December 2021. Out of
these 1447 (72.93%) were voluntary donors and 579
(29.18%) were replacement donors. Out of the total
of 1984 donors, 12 blood donors were positive for
various transfusion transmitted infections. The sero-
prevalence of TTI was more among voluntary donors
as compared to replacement donors (0.2% (n=3) vs
1.55% (n=9); p<0.05)) (Table 1). The seroprevalence
of various TTIls among blood donors is shown in
Table 1. Among the reactive donors, HBSAg was seen
in six donors (0.3%), anti-HCV was seen in five do-
nors (0.25%), malaria parasite was seen in one donor
(0.05%), HIV or syphilis was not seen in any of the
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Table 1. Seroprevalence of malaria parasitemia in blood do-
nors in India

Study Prevalence Method
of malaria of testing
Dubey et al. (5) 0.09% RDT
Bahadur et al. (18) 0.03% RDT
Negiet al. (19) 0.002% RDT
Pallaviet al. (20) 0.00% RDT
Fernandeset al. (21) 0.01% RDT
Rawatet al. (22) 0.06% RDT
Present study 0.05% RDT

RDT- Rapid diagnostic test

donors. All 12 donors were of age less than 40 years,
among these seven (58.33%) donors were in the age
group 18-30 years, while five (41.66%) donors were in
the age group of 31-40 years. Blood group of the do-
nor reactive for malaria parasite was O positive. Plas-
modium vivax species was identified upon thin smear
examination. The donor reactive for malaria parasite
was a replacement donor and had no recent history of
fever, nor any history of past malaria infection.

DISCUSSION

Testing of blood for malaria parasite is mandatory
as per Drugs and Cosmetics Act 1940, Government
of India. Transfusion transmitted malaria was the
first ever report case of transmission of an infection
through blood transfusion (14). In the current scenar-
i0, blood centers are less concerned about transfusion
transmitted malaria as compared to other TTI. In the
present study, the prevalence of malaria among blood
donors was 0.05% which correlates with the low an-
nual parasite incidence (API) of less than 1 in this
region, resulting in the categorization of this Hima-
layan state in Category | under the National Vector
Borne Disease Control Programme (NVBDCP) (17).
In various studies done in different parts of India,
the prevalence of malaria among blood donors range
from 0% to 0.09% as shown in Table 1 (5, 18-22).

In the present study, 100% of the donors reactive for
the malaria parasite (n=1), were replacement donor.
This finding is similar to the results from other stud-
ies in which, 100% of the donors found reactive for
malaria parasite were replacement donors (19, 22).
This is due to the fact that unlike voluntary blood do-
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nors, who donate blood with their free will, replace-
ment donors, donate blood under pressure for their

friends/ relatives and are therefore likely to conceal

history which might result in the deferral for blood
donation (23).

Serological tests for malaria can be broadly divided
into two types: (i) antigen detection tests; (ii) anti-
body detection tests. Therefore, another important
question is whether to use antigen or antibody based
test for ensuring blood safety in India. As already
discussed, the prevalence of malaria among blood
donors range from 0% to 0.09% in various Indian
studies. In the current study, the prevalence rate was
0.05%. Few studies in India have also assessed the
malaria antibody prevalence in Indian blood donors
in which it ranged from 12.39% to 17.4% (5, 24).

Furthermore, the utility of antibody screening for
many endemic diseases is marred by issues in differ-
entiating recent and past infections (25). In a study
by Kyabayize et al. the mean duration of antigen pos-
itivity was till 32 days after complete anti-malaria
treatment (26). Therefore, if a donor is temporarily
deferred, he will most likely give a negative result
malaria antigen test after three months of complete
treatment, whereas antibody test will be positive in
such individual. Therefore, in view of the high ma-
laria antibody prevalence, use of antibody based test
in India or other endemic countries will result in un-
necessary wastage of blood.

At the same time it should remembered that as lit-
tle as 0.00004 parasite/uL can result in TTM, which
is well below the detection limit of the commonly
employed diagnostic tests such as smear microsco-
py (detection limit of 10-50/uL) and RDT (detection
limit50-100/uL) (5). Although there are no specific
guidelines, but the malaria screening policies have
to be made depending upon the local seroprevalence
of malaria. Based on the above discussion, antigen
based screening tests are better suited in endemic
countries like India, compared to antibody detection
based serological tests.

Commonly available light microscopy based tests
for detecting malaria use thick smear and thin smear
for diagnosis. These tests are classically considered
gold standard for malaria diagnosis (27), owing to
their high reliability viz. lower detection limit (high-
er sensitivity) as well as higher specificity, compared
to antigen based RDT tests. They are also capable
of identifying the species causing infection. The
high dependency on the observer’s skill performing
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microscopy reduces this advantage to some extent
though. Moreover, RDTs detect antigen, instead of
the whole parasite, providing them with additional
advantage over microscopy (28).

RDTs have their own set of challenges, with both
false positives as well as false negatives. False nega-
tives can occur especially in case of infections with
P. falciparum, due to mutations in the hrp2/hrp3
gene mutation/ deletion (29). False positive RDTSs
are generally seen in conditions such as Rheumatoid
arthritis (RA factor positive patients) (30), circulat-
ing HRP-2 antigen after successful treatment (31),
African trypanosomiasis (32), schistosomiasis and
Salmonella Typhi infection. False positive P. falci-
parum RDT test can be seen in patients suffering
from Leishmaniasis (33). The RDT test Kit used in
the present study had a sensitivity of 95.5% (Pv) to
99.7% (P.f), and a specificity of 99.5%.

In the present study, P. vivax species was identified
upon microscopy. Malaria in India can mainly be at-
tributed to 2 species, P. falciparum and P. vivax (34),
out of which P. falciparum is the dominant species
responsible for majority (55-60%) of the infections
(35). A total of 45 fatalities due to TTM have been re-
ported in literature (36). A majority of these fatalities
(12/45) were attributed to P. falciparum (11). Lastly,
locally transmitted malaria case in the US has raised
concerns of changing epidemiology of malaria in
view of climate change that can cause changes in the
habitat of the vector (36). Therefore, TTM should be
taken seriously in blood centersto ensure blood safety.

CONCLUSION

In view of the current seroprevalence rate of ma-
laria parasite, meticulous donor screening combined
with rapid diagnostic tests for malaria parasite is the
most practical strategy to prevent TTM in Garhwal
region of Uttarakhand, India. Blood transfusion
services must take appropriate measures depending
upon seroprevalence of malaria in the region to pre-
vent TTM.

REFERENCES

1. Bénig H, Schmidt M, Hourfar K, Schiittrumpf J, Seifried
E. Sufficient blood, safe blood: can we have both? BMC

http://ijm.tums.ac.ir

MALARIAPARASITEMIA IN BLOOD DONORS

Med 2012; 10: 29.

2. Attaullah S, Khan S, Khan J. Trend of transfusion trans-
mitted infections frequency in blood donors: provide a
road map for its prevention and control. J Transl Med
2012; 10: 20.

3. Satyawali V, Pandey S, Rawat V, Khalil M. Triple Co-in-
fection of Malaria, Filaria, and dengue: a rare entity. J
Lab Physicians 2014; 6: 136-137.

4. Kumar A, Valecha N, Jain T, Dash AP. Burden of ma-
laria in India: retrospective and prospective view. Am J
Trop Med Hyg 2007; 77(6 Suppl): 69-78.

5. Dubey A, Elhence P, Ghoshal U, Verma A. Seropreva-
lence of malaria in blood donors and multi-transfused
patients in Northern India: Relevance to prevention of
transfusion-transmissible malaria. Asian J Transfus Sci
2012; 6: 174-178.

6. Chattopadhyay R, Majam VF, Kumar S. Survival of
Plasmodium falciparum in human blood during refrig-
eration. Transfusion 2011; 51: 630-635.

7. Mardani A, Keshavarz H, Pourfathollah AA, Magh-
sudlu M. Transfusion-transmitted Malaria in Iran: A
Narrative Review Article. Iran J Parasitol 2016; 11:
136-143.

8. Owusu-Ofori AK, Parry C, Bates I. Transfusion-trans-
mitted malaria in countries where malaria is endemic: a
review of the literature from sub-Saharan Africa. Clin
Infect Dis 2010; 51: 1192-1198.

9. Agarwal S, Maini S, Kelkar AA, Tijare JR, Shrikhande
AV. Probable transfusion transmitted malaria in child
of sickle cell disease (HbSS). Indian J Pediatr 2008;
75: 646.

10. Kitchen AD, Barbara JA, Hewitt PE. Documented cas-
es of post-transfusion malaria occurring in England: a
review in relation to current and proposed donor-selec-
tion guidelines. Vox Sang 2005; 89: 77-80.

11. Verra F, Angheben A, Martello E, Giorli G, Perandin F,
Bisoffi Z. A systematic review of transfusion-transmit-
ted malaria in non-endemic areas. Malar J 2018; 17: 36.

12. Garraud O. Mechanisms of transfusion-linked parasite
infection. Transfus Clin Biol 2006; 13: 290-297.

13. Pulvirenti J, Musso M, Fasciana T, Cascio A, Tricoli
MR, Oliveri N, et al. Transfusion-transmitted Malaria
of Plasmodium malariae in Palermo, Sicily. Health-
care (Basel) 2021; 9: 1558.

14. Kitchen AD, Chiodini PL. Malaria and blood transfu-
sion. Vox Sang 2006; 90: 77-84.

15. Bansal N, Raturi M. COVID-19 vaccination in the Indi-
an blood donors: Adjudging the impact on the deferral
period. Transfus Clin Biol 2021; 28: 310-312.

16. Lavery I, Ingram P. Venepuncture: best practice. Nurs
Stand 2005; 19: 55-65; quiz 66.

17. Monthly Malaria Information System, National Vector
Borne Disease Control Programme. Ministry of Health
and Family Welfare, Government of India; (2023).

IRAN. J. MICROBIOL. Volume 16 Number 2 (April 2024) 258-262 261


http://ijm.tums.ac.ir/

NAVEEN BANSAL ET AL.

18.

19.

20.

21

22.

Available at:
https://ncvbdc.mohfw.gov.in/index1.php?lang=1&leve
I=1&sublinkid=5879&lid=3957

Bahadur S, Pujani M, Jain M. Use of rapid detection
tests to prevent transfusion-transmitted malaria in In-
dia. Asian J Transfus Sci 2010; 4: 140-141.

Negi G, Gaur DS. Trends of transfusion transmissible
diseases among blood donors at uttarakhand, India.
Indian J Community Med 2014; 39: 183-186.

Pallavi P, Ganesh CK, Jayashree K, Manjunath GV.
Seroprevalence and trends in transfusion transmitted
infections among blood donors in a university hospi-
tal blood bank: a 5 year study. Indian J Hematol Blood
Transfus 2011; 27: 1-6.

Fernandes H, D'souza PF, D'souza PM. Prevalence of
transfusion transmitted infections in voluntary and
replacement donors. Indian J Hematol Blood Transfus
2010; 26: 89-91.

Rawat A, Diwaker P, Gogoi P, Singh B. Seroprevalence
& changing trends of transfusion-transmitted infec-
tions amongst blood donors in a Regional Blood Trans-
fusion Centre in north India. Indian J Med Res 2017;
146: 642-645.

23. Abdel Messih 1Y, Ismail MA, Saad AA, Azer MR. The

24.

25.

26.

217.

262

degree of safety of family replacement donors versus
voluntary non-remunerated donors in an Egyptian pop-
ulation: a comparative study. Blood Transfus 2014; 12:
159-165.

Choudhury N, Jolly JG, Mahajan RC, Dubey ML, Gan-
guly NK, Agnihotri SK. Donor screening for malaria
by antibody and antigen detection in endemic area.
Indian J Malariol 1991; 28: 179-182.

Bansal Y, Singla N, Garg K, Sharma G, Gill M, Chan-
der J. Seroprevalence of hepatitis A and hepatitis E in
patients at a teaching hospital of northern India over a
period of 8 years. J Family Med Prim Care 2022; 11:
567-572.

Kyabayinze DJ, Tibenderana JK, Odong GW,
Rwakimari JB, Counihan H. Operational accuracy and
comparative persistent antigenicity of HRP2 rapid di-
agnostic tests for Plasmodium falciparum malaria in a
hyperendemic region of Uganda. Malar J 2008; 7: 221.
Calderaro A, Piccolo G, Chezzi C. The laboratory di-
agnosis of malaria: a focus on the diagnostic assays in

28.

29.

30.

3L

32.

33.

34.

35.

36.

IRAN. J. MICROBIOL. Volume 16 Number 2 (April 2024) 258-262

non-endemic areas. Int J Mol Sci 2024; 25: 695.

Mfuh KO, Achonduh-Atijeghe OA, Bekindaka ON,
Esemu LF, Mbakop CD, Gandhi K, et al. A compari-
son of thick-film microscopy, rapid diagnostic test, and
polymerase chain reaction for accurate diagnosis of
Plasmodium falciparum malaria. Malar J 2019; 18: 73.
Opoku Afriyie S, Addison TK, Gebre Y, Mutala AH,
Antwi KB, Abbas DA, et al. Accuracy of diagnosis
among clinical malaria patients: comparing microsco-
py, RDT and a highly sensitive quantitative PCR look-
ing at the implications for submicroscopic infections.
Malar J 2023; 22: 76.

Lee J-H, Jang JW, Cho CH, Kim JY, Han ET, Yun SG,
et al. False-positive results for rapid diagnostic tests
for malaria in patients with rheumatoid factor. J Clin
Microbiol 2014; 52: 3784-3787.

Bechtold P, Wagner P, Hosch S, Gregorini M, Stark W,
Gody JC, et al. Development and evaluation of Plas-
moPod: A cartridge-based nucleic acid amplification
test for rapid malaria diagnosis and surveillance. PLOS
Glob Public Health 2023; 3(9): e0001516.

Gatton ML, Ciketic S, Barnwell JW, Cheng Q, Chiod-
ini PL, Incardona S, et al. An assessment of false pos-
itive rates for malaria rapid diagnostic tests caused by
non-Plasmodium infectious agents and immunological
factors. PLoS One 2018; 13(5): e0197395.

Unterborn R, Henao-Cordero J, Kousari A, Ramanan
P, Franco-Paredes C, Madinger N. False-positive rap-
id diagnostic test for malaria in new world cutaneous
leishmaniasis: a tale of two travelers. Ther Adv Infect
Dis 2022; 9: 20499361221097791.

Das A, Anvikar AR, Cator LJ, Dhiman RC, Eapen A,
Mishra N, et al. Malaria in India: the center for the
study of complex malaria in India. Acta Trop 2012; 121:
267-273.

Malaria situation in India since, National Vector Borne
Disease Control Programme. Ministry of Health and
Family Welfare, Government of India; (2024). Avail-

able at:
https://ncvbdc.mohfw.gov.in/WriteReadData/I1892s/736
84997071710501582.pdf

Jacobs JW, Booth GS, Adkins BD. Locally acquired
malaria: An impending crisis for the United States
blood supply? Transfus Clin Biol 2023; 30: 371-372.

http://ijm.tums.ac.ir


http://ijm.tums.ac.ir/
https://ncvbdc.mohfw.gov.in/index1.php?lang=1&level=1&sublinkid=5879&lid=3957
https://ncvbdc.mohfw.gov.in/index1.php?lang=1&level=1&sublinkid=5879&lid=3957
https://ncvbdc.mohfw.gov.in/WriteReadData/l892s/73684997071710501582.pdf
https://ncvbdc.mohfw.gov.in/WriteReadData/l892s/73684997071710501582.pdf

