
Full Terms & Conditions of access and use can be found at
https://www.informahealthcare.com/action/journalInformation?journalCode=khvi20

Human Vaccines & Immunotherapeutics

ISSN: (Print) (Online) Journal homepage: www.informahealthcare.com/journals/khvi20

Investigating immunological interaction between
lymphatic filariasis and COVID-19 infection: a
preliminary evidence

Abhinav Sinha, Sanghamitra Pati & Prakash Kumar Sahoo

To cite this article: Abhinav Sinha, Sanghamitra Pati & Prakash Kumar Sahoo (2021)
Investigating immunological interaction between lymphatic filariasis and COVID-19 infection:
a preliminary evidence, Human Vaccines & Immunotherapeutics, 17:12, 5150-5152, DOI:
10.1080/21645515.2021.1989925

To link to this article:  https://doi.org/10.1080/21645515.2021.1989925

Published online: 29 Oct 2021.

Submit your article to this journal 

Article views: 911

View related articles 

View Crossmark data

Citing articles: 1 View citing articles 

https://www.informahealthcare.com/action/journalInformation?journalCode=khvi20
https://www.informahealthcare.com/journals/khvi20?src=pdf
https://www.informahealthcare.com/action/showCitFormats?doi=10.1080/21645515.2021.1989925
https://doi.org/10.1080/21645515.2021.1989925
https://www.informahealthcare.com/action/authorSubmission?journalCode=khvi20&show=instructions&src=pdf
https://www.informahealthcare.com/action/authorSubmission?journalCode=khvi20&show=instructions&src=pdf
https://www.informahealthcare.com/doi/mlt/10.1080/21645515.2021.1989925?src=pdf
https://www.informahealthcare.com/doi/mlt/10.1080/21645515.2021.1989925?src=pdf
http://crossmark.crossref.org/dialog/?doi=10.1080/21645515.2021.1989925&domain=pdf&date_stamp=29 Oct 2021
http://crossmark.crossref.org/dialog/?doi=10.1080/21645515.2021.1989925&domain=pdf&date_stamp=29 Oct 2021
https://www.informahealthcare.com/doi/citedby/10.1080/21645515.2021.1989925?src=pdf
https://www.informahealthcare.com/doi/citedby/10.1080/21645515.2021.1989925?src=pdf


LETTERS

Investigating immunological interaction between lymphatic filariasis and COVID-19 
infection: a preliminary evidence
Abhinav Sinha , Sanghamitra Pati , and Prakash Kumar Sahoo

Division of Virology, ICMR-Regional Medical Research Centre, Bhubaneswar, India

ABSTRACT
The foremost concerns of COVID-19 vaccines are safety and efficacy, which becomes grave in countries 
with a high burden of Neglected Tropical Diseases. Studies proposed helminthic infections might alleviate 
the efficacy of COVID-19 vaccines. We share preliminary evidence on the association between filariasis and 
COVID-19 infection. We collated 2 ml of blood from 174 participants residing in filariasis endemic area. To 
determine filarial antigen, the Og4C3 test and for COVID-19 antibodies, tests through ELISA was per-
formed. COVID-19 antibodies were present among 74/174 (42.5%), whereas filarial antigens were 
detected in 24/174 (13.8%) participants. An insignificant association [OR = 0.855 (0.36–2.034)] between 
two was observed. Hence, people in filarial endemic regions can continue taking vaccines without 
worrying about their efficacy due to the helminthic load in community.
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Dear Editor,

We would like to address the concerns related to the safety 
and efficacy of COVID-19 vaccines, especially in the low- and 
middle-income countries, such as India, with a high burden of 
Neglected Tropical Diseases. Lymphatic filariasis is a major 
public health concern in India, affecting more than 23 million 
people.1 Lymphatic filariasis is a debilitating disease affecting 
the poorest of the poor and hence, exhibits complex social, 
economic, and healthcare challenges similar to COVID-19. 
With the emergence of COVID-19, it is imperative to take 
precautions for both these diseases where COVID-19 vaccines 
might play an important role. But, the safety and efficacy of 
these vaccines remain a major concern that becomes grave in 
filarial endemic areas. This needs greater attention as several 
studies have proposed that helminthic infections might allevi-
ate the efficacy of COVID-19 vaccines through immunomodu-
lation which further compounds in filariasis.2,3

Filarial parasites induce Thelper 1 (Th) response during the 
microfilariae stage, whereas in the adults Th2 responses are 
activated predominantly. These parasites exhibit three main 
characteristics: muted Th 1 response, expansion of Th 2, and 
a rise in cytokine synthesis inhibitor i.e. interleukin-10 (IL-10), 
to survive for longer durations in the human body.4 They thus, 
get away from the immune surveillance via antigen-specific 
T cell hypoactivity. The inflammatory responses are down- 
regulated due to helminthic infection, which can potentially 
degrade the development of immunity.5

Developing an effective and safe vaccine has been the pri-
mary strategy to combat COVID-19, but the concerns regard-
ing their efficacy in helminthic endemic areas rose from 
potential challenges. These theories were also supported by 
previous studies which show poor immunogenicity of other 

vaccines such as BCG in helminth infected population of 
Ethiopia.6 Also, a meta-analysis on parasitic infections and 
immunization revealed, the chronic helminthic infection can 
lead to worse outcomes on immunization.7 Helminthiasis has 
also been associated with impairment of the efficacy of anti- 
influenza vaccines.8

Although, these theories and concerns have been proposed 
but, there is a paucity of primary evidence on the same. Here, we 
share a preliminary evidence on the association between filar-
iasis and COVID-19 infection through an exploratory commu-
nity-based observational study conducted in Jatni block of 
Khurda district, a lymphatic filariasis endemic region of coastal 
Odisha, India, from January to February 2021. We randomly 
selected two villages: Bhimpur and Padanpur, from Jatni block, 
and randomly included one adult (18 years and above), willing 
to give informed consent from every alternate household. The 
observed non-response rate was 16%, thus making our sample of 
174 participants. Data on clinical and socio-demographic char-
acteristics such as age, gender were collated along with 2 ml 
intravenous blood from each participant by a trained laboratory 
technician following aseptic conditions and transported under 
the cold chain to the testing facility. To determine lymphatic 
filarial antigen, the Og4C3 test was performed using TropBio, 
a quantitative Enzyme-Linked Immunosorbent Assay (ELISA) 
kit manufactured by Cellabs Pty Ltd., Australia, with a sensitivity 
and specificity of 95%. COVID-19 IgG antibodies were deter-
mined through an ELISA kit manufactured by Dia. Pro 
Diagnostic Bioprobes S.r.l., Italy with a sensitivity and specificity 
of 98%. Data were analyzed using STATA v.16 (STATA Corp, 
Texas). Descriptive measures were provided as frequency and 
percentage. Furthermore, the Chi-square test and Odds ratio 
were calculated with p values less than 0.05 considered to be 
significant. This study was approved by the Institutional Human 
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Ethical Committee of ICMR-Regional Medical Research Center, 
Bhubaneswar. Informed written consent was obtained from all 
participants prior to the enrollment.

Out of 174 participants, 79/174 (45.4%) were males, while 95/174 
(54.6%) were females with a mean age of 46.8 (18–92) years. None of 
the participants received COVID-19 vaccines, as the samples were 
collected before community vaccination started in the area. 
COVID-19 antibodies were positive among 74/174 (42.5%) partici-
pants, whereas filarial antigens were detected in 24 (13.8%). We 
observed, 11/174 (6.3%) participants were positive for both 
COVID-19 antibodies as well as Lymphatic Filarial antigen (Table 
1). Further, it was observed that more number of participants 63/ 
174 (36.2%), did not have filarial antigen but tested positive for 
COVID-19 antibody while filarial antigens were detected among 
13/174 (7.5%) of the participants who did not have COVID-19 
antibodies. 87/174 (50%) individuals neither tested positive for 
filarial antigen nor for COVID-19 antibodies. Further, we analyzed 
the relationship between filarial antigen and COVID-19 antibody 
status through the Chi-square test (X2 = 0.124, P = .724), which was 
not significant at a 95% confidence interval. We observed an insig-
nificant association [OR = 0.855 (0.36–2.034)] between COVID-19 
antibody and filarial antigen status, which further did not represent 
any relationship between the two.

The broad understanding of the complex immunological 
interaction between SARS-CoV-2 and filariasis is yet to be 
fully explored, but to the best of our knowledge, this is the 
first preliminary evidence on the association between the 
two. We estimated COVID-19 IgG antibodies and antigen 
status of filariasis among people residing in an filariasis 
endemic area and further explored their associations. 
Filarial antigen were detected amongst 13.8% of the partici-
pants, which is lower than the findings of a previous study 
by Chhotray et al.9 reporting 16.8% and 17.8% filarial anti-
genemia in Puri and Ganjam districts of Odisha indicating 
the region has successfully reduced the burden of filariasis 
with mass drug administration. IgG antibodies against 
COVID-19 were observed amongst 42.5% of participants, 
which signifies a high rate of past SARS-CoV-2 infection 
which is comparable with the findings of a previous 
COVID-19 sero-survey reporting 31.1% antibodies in 
Berhampur, a coastal filariasis endemic district of Odisha.10

IgG antibodies reflect past infection, which also confirms 
that despite a high burden of filariasis in the region, 
a considerable proportion of population was infected with 
COVID-19. These infected individuals successfully produced 
antibodies against it. Further, it implies that COVID-19 vacci-
nation too will produce antibodies similar to natural immunity, 
thus dismissing the concerns about the effectiveness of COVID- 
19 vaccines based on the immunogenic response of other vac-
cines. Pathogens exhibit varied immunological responses to 
helminth, which cannot be generalized to COVID-19.

Some hypothesis suggested helminth infection and subsequent 
COVID-19 disease interaction can lead to negative outcomes 
whereas others favored a mitigating effect.11,12 In the present 
study, there was no significant association observed between the 
two infections, which implies that filariasis was not protective for 
COVID-19 or vice-versa. This is of potential significance for coun-
tries with a high burden of filariasis both in terms of assurance 
regarding vaccine efficacy and further planning the programmatic 
rolling of COVID-19 vaccines in filarial endemic regions.

The major limitation of our study is that we reported anti-
gen status for filariasis whereas antibody status for COVID-19 
infection. Although, our sample is randomized yet, it is not 
representative to generalize the findings. Further, studies with 
a large sample size and uniform testing procedures are war-
ranted for a better understanding of this complex interaction 
between helminth and COVID-19 infection.

To summarize, we did not find a significant association 
between filariasis and COVID-19 infection. Although informa-
tion on COVID-19 is evolving yet, our study concludes people 
in filarial endemic regions can continue taking vaccines with-
out worrying about their efficacy due to the helminthic infec-
tion load in the community. Further, there is no need for 
chemo-prophylactic measures before administration of 
COVID-19 vaccines in filariasis endemic areas.
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Table 1. Relationship between COVID-19 antibody and filariasis antigen status

Investigation results Filariasis antigen positive Filariasis antigen negative Statistical analysis Odds ratio

COVID-19 antibody positive 11 (6.3%) 63 (36.2%) X2 = 0.124 
*P = .724

0.855 (0.36–2.034)
COVID-19 antibody negative 13 (7.5%) 87 (50%)

*Not significant at p < .05.

HUMAN VACCINES & IMMUNOTHERAPEUTICS 5151



References

1. Filaria endemic districts. National vector borne disease control 
programme. [accessed 2021 Jun 7]. https://nvbdcp.gov.in/index4. 
php?lang=1&level=0&linkid=453&lid=3733 .

2. Abdoli A. Helminths and COVID-19 co-infections: a neglected 
critical challenge. ACS Pharmacol Transl Sci. 2020 Sep 30;3 
(5):1039–41. doi:10.1021/acsptsci.0c00141.

3. Gutman JR, Lucchi NW, Cantey PT, Steinhardt LC, Samuels AM, 
Kamb ML, Kapella BK, McElroy PD, Udhayakumar V, 
Lindblade KA. Malaria and parasitic neglected tropical diseases: 
potential syndemics with COVID-19? Am J Trop Med Hyg. 2020 
Aug;103(2):572.

4. Babu S, Nutman TB. Immunology of lymphatic filariasis. Parasite 
Immunol. 2014 Aug;36(8):338–46. doi:10.1111/pim.12081.

5. Maizels RM, McSorley HJ. Regulation of the host immune system 
by helminth parasites. J Allergy Clin Immunol. 2016 Sep 1;138 
(3):666–75. doi:10.1016/j.jaci.2016.07.007.

6. Elias D, Britton S, Aseffa A, Engers H, Akuffo H. Poor immuno-
genicity of BCG in helminth infected population is associated with 
increased in vitro TGF-β production. Vaccine. 2008 Jul 23;26 
(31):3897–902. doi:10.1016/j.vaccine.2008.04.083.

7. Wait LF, Dobson AP, Graham AL. Do parasite infections interfere 
with immunisation? A review and meta-analysis. Vaccine. 2020 
Jun 29;38(35):5582–90. doi:10.1016/j.vaccine.2020.06.064.

8. Hartmann W, Brunn ML, Stetter N, Gagliani N, Muscate F, Stanelle- 
Bertram S, Gabriel G, Breloer M. Helminth infections suppress the 
efficacy of vaccination against seasonal influenza. Cell Rep. 2019 Nov 
19;29(8):2243–56. doi:10.1016/j.celrep.2019.10.051.

9. Chhotray GP, Ranjit MR, Khuntia HK, Acharya AS. Precontrol 
observations on lymphatic filariasis& geo-helminthiases in two coastal 
districts of rural Orissa. Indian J Med Res. 2005 Nov 1;122(5):388.

10. Kshatri JS, Bhattacharya D, Kanungo S, Giri S, Palo SK, Parai D, 
Turuk J, Mansingh A, Choudhary HR, Pattnaik M, et al. 
Serological surveys to inform SARS-CoV-2 epidemic curve: a 
cross-sectional study from Odisha, India. Sci Rep. 2021 May 
18;11(1):1–0. doi:10.1038/s41598-021-89877-y.

11. Bradbury RS, Piedrafita D, Greenhill A, Mahanty S. Will helminth 
co-infection modulate COVID-19 severity in endemic regions? Nat 
Rev Immunol. 2020 Jun;20(6):342. doi:10.1038/s41577-020-0330-5.

12. Hays R, Pierce D, Giacomin P, Loukas A, Bourke P, McDermott R. 
Helminthcoinfection and COVID-19: an alternate hypothesis. 
PLoS Negl Trop Dis. 2020 Aug 17;14(8):e0008628. doi:10.1371/ 
journal.pntd.0008628.

5152 A. SINHA ET AL.

https://nvbdcp.gov.in/index4.php?lang=1%26level=0%26linkid=453%26lid=3733
https://nvbdcp.gov.in/index4.php?lang=1%26level=0%26linkid=453%26lid=3733
https://doi.org/10.1021/acsptsci.0c00141
https://doi.org/10.1111/pim.12081
https://doi.org/10.1016/j.jaci.2016.07.007
https://doi.org/10.1016/j.vaccine.2008.04.083
https://doi.org/10.1016/j.vaccine.2020.06.064
https://doi.org/10.1016/j.celrep.2019.10.051
https://doi.org/10.1038/s41598-021-89877-y
https://doi.org/10.1038/s41577-020-0330-5
https://doi.org/10.1371/journal.pntd.0008628
https://doi.org/10.1371/journal.pntd.0008628

	Abstract
	Acknowledgments
	Authors’ contribution
	Disclosure statement
	Funding
	ORCID
	References

