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Table 1
Persistence of anti-CCHFV IgG antibodies among patients who  survived CCHF infec-
tion from India determined by testing anti-CCHF virus IgG antibodies in their follow
up  samples in 2016.

Case no.
Sporadic
case/outbreak
location & year

Follow up interval
duration

OD of follow up
a sample
The year 2016

1 Kheda 2011 5 years, 5 months, 20 days 0.559
2  Aravalli 2012 4 years, 10 days 0.567
3  Amreli 2013 3 years, 2 months, 7 days 0.993
4  Amreli 2013 3 years, 2 months, 7 days 1.18
5  Amreli 2013 3 years, 2 months, 6 days 0.579
6  Amreli 2013 3 years, 2 months, 2 days 1.085
7  Amreli 2013 3 years, 2 months, 2 days 1.071
8  Amreli 2013 3 years, 1 month, 27 days 1.318
9  Amreli 2013 3 years, 1 month, 26 days 0.661
10  Amreli 2013 3 years, 1 month, 23 days 1.013
11  Amreli 2013 3 years, 25 days 0.948
12  Amreli 2015 1 year, 5 months, 4 days 1.317
13  Aravalli 2015 1 year, 2 months, 11 days 1.738
14  Amreli 2015 1 year, 2 months, 1 day 1.634
etter  to  the  Editor

ersistence of IgG antibodies in survivors of
rimean Congo hemorrhagic fever virus

nfection, India

o the Editor,

Crimean Congo hemorrhagic fever (CCHF) represents a serious
hreat to public health due to its increasing trends, high mortal-
ty rate, and no specific therapy. Till now this deadly disease has
een reported from approximately 30 countries [1]. In India, it has
een reported from three states viz., Gujarat, Rajasthan, and Uttar
radesh [2,3]. Many outbreaks and sporadic cases of CCHF have
een identified from various districts of Gujarat State from 2011 to
016 [4–7]. During this period, clinical samples of all the suspected
ases were referred to ICMR-National Institute of Virology (NIV),
une, India. A total of 74 cases were tested positive for CCHF using
ither real-time RT-PCR or IgM-ELISA as described by Mourya et al.
4].

Although CCHF virus is known to cause an asymptomatic infec-
ion in animals; it can also cause an asymptomatic infection in
umans [8]. This may  pose a serious problem in the assessment of
ctual disease burden of CCHF among human population. Limited
nformation is available on the persistence of IgG antibody in CCHF
ffected individuals. Hence, the present study was carried out to
etermine the IgG antibody response among the survivors of CCHF

nfection in India.
The patients who survived CCHF infection (n = 16) were iden-

ified and traced with the help of local health authorities from 5
istricts of Gujarat State. Before the specimen collection, the pur-
ose of the study was briefed to each survivor. The written informed
onsent was obtained from all participants after their approval to
articipate in the study. Subsequently, the blood sample of each
urvivor was collected in plain tubes. The samples were further
ransported to ICMR-NIV, Pune under the cold chain. Serum was
eparated from the respective tubes by centrifugation and stored
t −80 ◦C until further use.

All the samples were screened for the presence of anti-CCHFV
gG antibodies using indigenously developed anti-CCHFV Human
gG-ELISA [9]. Appropriate controls were included in each test.
he sample was considered positive if the O.D > 0.2; P/N (Posi-
ive/Negative) ratio >1.5 and negative if O.D <0.2; P/N <1.5.

All the 16 survivors were tested positive for anti-CCHF virus
gG antibodies. The survivors showed the persistence of IgG anti-
odies ranging from 5 months to 5.5 years (Table 1). Depending on
he post onset day (POD) of illness the OD value varied from 1.283
o 0.559. The OD showed a decreasing trend with the increasing
OD. IgG antibodies generally become detectable from about 5th
OD as earliest and are present in all CCHF survivors as late by 9th

OD. A study conducted on 35 CCHF survivors from 1981 to 1987 in
outh Africa revealed that IgG appeared on 7–9 days of illness and
ersisted up to 3 years [10,11]. Our study supports the findings of

ttps://doi.org/10.1016/j.jiph.2019.04.005
876-0341/© 2019 The Authors. Published by Elsevier Limited on behalf of King Saud Bi
C  BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
15  Morbi 2015 9 months, 9 days 1.313
16  Kutch 2016 5 months, 2 days 1.283

Burt et al., in 1994 [12] reporting the persistence of IgG antibod-
ies in CCHF survivors for 59 months from South Africa. This is the
first study portraying persistence of anti-CCHF IgG antibodies up to
5.5 years from India.

In conclusion, IgG antibodies were found to persist for more
than five years in CCHF survivors. This data may  be useful for
understanding the immune response against live CCHF vaccines
for effective protection due to unavailability of specific treatment
against CCHF infection.
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