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Abstract:

Objective: To estimate COVID-19 seropositivity among contacts of cases and to compare the seropositivity among
different types of contact for assessing the differential risk & transmission dynamics.

Material and Methods: A large-scale population-based serosurvey was carried out among the general population of
Ahmedabad during the second half of October 2020. The contacts of cases were selected based on the population
proportion and enrolled as an additional category. The seropositivity among the contacts was estimated using the
enzyme-linked immunosorbent assay and compared with different types of contact and available demographic factors.
Results: As of October 2020, the seropositivity against Severe Acute Respiratory Syndrome Coronavirus-2 (SARS-CoV?2)
among contacts of cases in Ahmedabad was 26.0% [95% confidence interval 24.2—-28.0]. The seropositivity among family
contacts was significantly higher (28.8%) compared to other contacts (24.4%) (Z=2.19, p-value=0.028). This trend was
seen across all age groups and both sexes. The seropositivity was higher among females (27.7%) compared to males
(24.5%) but the difference was statistically not significant (Z=1.64, p-value=0.101). In terms of age groups, the positivity
had an increasing trend up to 60 years but declined after that.

Conclusion: A seropositivity of 26.0% among contacts indicates that a large proportion of contacts demonstrated

Immunoglobulin-G antibodies. This highlights asymptomatic transmission and/or low sensitivity of the diagnostic tests. The
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current strategy for contact tracing and testing among contacts is justified based on the significantly higher seropositivity

among family contacts.
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Introduction

COVID-19, the disease caused by Severe Acute
Respiratory Syndrome — Coronavirus 2 (SARS-CoV2),
spread across the world during 2020.'% Being a new virus,
the scientific community had little knowledge of its natural
history and immune response following a viral infection.®
Since the SARS-CoV2 was a novel virus, the presence
of antibodies against SARS-CoV2 may be considered as
evidence of immunity. This indirect estimation is crucial in
assessing the true extent of the SARS-CoV2 spread within
a popula'[ion.4 For a newly identified agent, the World Health
Organization (WHO) suggests monitoring sero-prevalence.’
Since such surveys also uncover asymptomatic, subclinical
transmission, it helps in understanding the disease dynamics
in a better way and to plan an appropriate public health
response.’ Through antibody-based serological testing, we
can minimize the biases of referral and selective testing
affecting laboratory-based surveillance, generate evidence
on the role of asymptomatic infection in driving transmission,
and estimate the extent of infection.”

During the pandemic of COVID-19, multiple sero-
surveillance studies focusing on the presence of Immuno-
globulin-G (IgG) antibody against SARS-CoV2 in general
populations and confirmed cases have been carried out
across the world.® " Studies focused on contacts of confirmed
cases can add further value to the scientific findings. Sero-
positivity among contacts, and their comparison with sero-
positivity among general populations and COVID-19 cases,
can give better insight into the risk and dynamics of disease

transmission.
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Contact with a confirmed case of COVID-19 has
been defined by the WHO", which categorized the contacts
into high-risk and low-risk contacts based on the risk of
acquiring the infection. High risk contacts include family
contacts and others with close contact, which require
careful assessment. With the primary objective of estimating
seroprevalences, we carried out a sero-survey among
contacts of COVID-19 cases. With categorization of our
contacts, we could also compare the seropositivity between
the two types of contact and to confirm the differential risk

& transmission dynamics.

Material and Methods

With the objective of estimating the proportion of the
population exposed to SARS-CoV2, the Indian Council of
Medical Research (ICMR) issued directives for conducting
sero-surveys to monitor the pandemic, understand its
progression and to take appropriate corrective public
health measures.” The Ahmedabad Municipal Corporation
(AMC) of the state of Gujarat, India, completed two large
scale population-based sero-surveillance surveys for 1gG
antibodies against SARS-CoV2 during June & August
2020. A 3" population-based sero-survey was carried out
by AMC during the second half of October 2020, which
had the additional categories of Cases, Contacts of cases
and Health Care Workers (HCWs) apart from the General
population cateogry. Based on our previous 2 studies,
we calculated the sample size for the general population
category for the 70 Lakh population with 99.0% confidence

and 1.0% margin of error as 16,600. Population-based
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stratified sampling was used to decide the required Urban
Primary Health Centre (UPHC) target sample size for the
general population sample. This was “rounded up” to the
next 0 to adjust the sample size of additional categories,
which resulted in a general population sample size of 17,000.
The sample size for the “contacts of case” category was
decided as at least 10.0% of the general population sample
targets and accordingly the Contacts was set at a target
sample size of 1,700. Thus, the contact selection was based
on population proportion and unrelated to the COVID-19
cases. This article focuses only on the contacts category
of the serosurvey sample.

Family contacts are usually considered as ‘high risk
contacts’ as they are more likely to have close contact for
longer duration and more likely to have contact without
a mask or appropriate Personal Protective Equipment
(PPE). Categorizing the contacts into high-risk and low-
risk categories required careful assessment and seemed
difficult for field level staff to appropriately categorize the
contacts into these 2 categories. For the same reason and
for operational feasibility, we categorized the contacts into
‘Family contacts’ and ‘other contacts’ for the purposes of
our study.

A “Covid Kavach” (Anti SARS-CoV2 IgG Antibody
Detection capture Enzyme Linked Immuno Sorbent Assay)
kit developed and manufactured by Zydus Diagnostics,
validated by National Institute of Virology, Pune, India and
approved for use by ICMR was used for the study. The
Covid-Kavach has a sensitivity of 92.4% and a specificity of
97.9% according to the validation reports.” Thus, with these
high levels of sensitivity and specificity, the results received
through this testing kit are quite reliable. The manufacturer
reported no cross-reactivity with other viruses in the serum
from Reverse Transcription Polymerase Chain Reaction
test confirmed patients of various other infections. The

testing procedures were followed as per the manufacturer’s
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instructions. To reduce the sample rejection rate, Serum
Separation Tube — Gel Vacutee was used for the collection
of blood samples.

The primary health care network in Ahmedabad city
includes 75 UPHCs in 48 wards across 7 zones. Contacts
of COVID-19 cases were selected from these 75 UPHCs
which are functional units for the COVID-19 management
in the field area. Any individual, irrespective of age or sex,
who was recorded as a contact of a COVID-19 case (and
followed up as part of contact tracing activity) was eligible to
be enrolled as a “Contact” in the serosurvey. At the UPHC
level, based on informed written consent to participate,
contacts were selected from the UPHC field area without
any exceptions. An effort was made to cover a wide variety
of people of different age groups from both genders and
from different localities within the field area of the UPHC.
Also, so far as possible, an effort was specifically made
to cover at least 10.0% of contacts as <18 years and >60
years of age. Before enrollment as a contact, we confirmed
that the contacts had not been tested and found to be
COVID-19 positive in the past and were otherwise fit for
enrollment as a “Contact”. Upon selection, these contacts
were further recorded as a family contact or other contact,
based on the presence or absence of a confirmed case of
COVID-19 in his/her family.

The study was carried out after Ethics Committee
approval from the AMC MET Medical College. Before
enrollment, a written informed consent was received from all
the participants. In case of contacts from a minor age group,
an assent with informed written consent of their parents/
guardian was obtained for the purpose of the study. Strict
confidentiality was ensured at all levels. For the purpose
of testing and standardization, only those laboratories with
national level accreditation and state of the art facilities and
equipment were approved for testing the samples of the

study.

J Health Sci Med Res 2022;40(2):147-155



IgG Seroprevalence among Contact of Cases Prakash O, et al.

Microsoft Excel and Epi-Info were used for the
purpose of data management. In-depth analysis of the
collected data and the results of the sample was carried
out with focus on the type of contact & other demographic
factors. Simple proportions and appropriate statistical tests
were used as required. As an ethical obligation, the results

were shared with the concerned local health authorities.

Results

A total of 2,039 serum samples were collected from
the contacts, from which 1 sample was rejected by the
laboratory. Results were thus available for 2,038 contacts.
From these results 1,489 (73.1%) were negative and 18

(0.9%) had indeterminate results. The remaining 531 results

were positive for the antibodies against COVID-19 giving
an overall positivity of about 26.0% [95% Cl 24.2-28.0%].
Detailed analysis of contacts (Table 1) showed
974 females and 1,064 males. A total of 270 samples
were positive among females giving a positivity rate of
27.7% [95% Cl 25.0-30.6%] while 261 samples were
positive among males giving a positivity of 24.5% [95% CI
22.0-27.2%]. This difference between the two sex groups
was statistically not significant (Z=1.64, p-value=0.101).
Seroprevalence was also analyzed for the types of contact
(Table 2). The overall seropositivity among family contact
was 28.8% [95% CI 25.7-32.1%] and among other contacts
it was 24.4% [95% Cl 22.1-26.8%]. This difference was
statistically significant (Z=2.19, p-value=0.028).

Table 1 Analysis of COVID-19 seropositivity among contacts of cases

Female Male Total
= = =
E E =
7] 7] 7]
e 2§ s 2 8 s 8 B e
& & X & & x & & x
Total 974 270 27.7 1,064 261 24.5 2,038 531 26.0 24.2-28.0
Type of contact
Family contact 404 17 29.0 367 105 28.6 771 222 28.8 25.7-32.1
Other contact 570 153 26.8 697 156 22.4 1,267 309 24.4 22.1-26.8
Age group (years)
0-9 6 1 16.7 17 4 23.5 23 5 21.7 7.5-43.7
10-19 70 16 22.9 95 23 24.2 165 39 23.6 17.4-30.9
20-29 253 66 26.1 254 48 18.9 507 114 22.5 19.1-26.3
30-39 226 61 27.0 251 55 21.9 477 116 24.3 20.7-28.4
40-49 178 47 26.4 192 54 28.1 370 101 27.3 23.0-32.0
50-59 115 41 35.6 148 53 35.8 263 94 35.7 29.9-41.9
60-69 81 28 34.6 75 15 20.0 156 43 27.6 20.7-35.3
70-79 34 8 23.5 28 9 32.1 62 17 27.4 16.8-40.2
80-89 10 2 20.0 4 0 0.0 14 2 14.3 1.8-42.8
90-99 1 0 0.0 - - - 1 0 0.0 -

Sex difference in seropositivity: Z=1.64, p-value=0.101
Type of contact difference in seropositivity: Z=2.19, p-value=0.028
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Table 2 Age-sex percentage seropositivity according to type of contact

Family contact

Other contact

- 95% - 95%
E o 5 confidence E o ] confidence
e S 2 interval e S 2 interval
Total 29.0 28.6 28.8 25.7-32.1 26.8 22.4 24.4 22.1-26.8
Age group
0-9 20.0 30.0 26.7 7.8-55.1 0.0 14.3 12.5 0.3-52.6
10-19 25.7 28.9 27.4 17.6-39.1 20.0 21.0 20.6 12.9-30.4
20-29 24.4 26.2 25.3 18.8-32.7 26.9 15.5 21.2 17.2-25.8
30-39 30.6 21.6 26.0 19.6-33.2 24.8 221 23.4 19.0-28.4
40-49 27.8 29.6 28.6 21.1-37.0 252 275 26.6 21.1-32.7
50-59 29.1 49.0 38.7 29.4-48.6 4.7 28.9 33.8 26.4-41.7
60-69 36.4 20.0 29.7 19.7-41.5 32.4 20.0 25.6 16.6-36.4
70-79 40.0 28.6 34.5 17.9-54.3 10.5 35.7 21.2 9.0-38.9
80-89 33.3 0.0 20.0 0.5-71.6 14.3 0.0 11.1 0.3-48.2
90-99 0.0 - 0.0 - - - - -

Sex difference in seropositivity among Family contacts: Z=0.11, p-value=0.912

Sex difference in seropositivity among Other contacts: Z=1.84, p-value=0.066

Among family contacts, females had slightly higher
positivity (29.0%) than males (28.6%) and this difference
was statistically not significant (Z=0.11, p-value=0.912).
Among other contacts, females had higher positivity (26.8%)
than males (22.4%) and this difference was statistically
not significant (Z=1.84, p-value=0.066). The comparison
of seropositivity in both the gender groups, categorized
according to type of contact (Figure 1) showed that females
had higher seropositivity than males and the other contacts
had lower positivity as compared to family contacts.

The age distribution of the contacts of cases typically
followed age-heaping bias at 5-year gaps (data not shown,
only grouped data shown in data table) as the age of
the enrolled individuals were not verified with any official
documents and were just recorded as informed. The age
of the contacts ranged from 2 years to 93 years with a

mode of 30 years, median of 36 years and an average of
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37.93+15.69 years. The mean age of the female contacts
was 38.43+15.79 years, while the mean age of the male
contacts was 37.47+15.59 years. Considering the sero-
positive results only, the mean age for the females was
39.67+15.58 years and for the males was 39.50+15.32
years.

The age group analysis of positivity with type
of contacts (Figure 2) showed that the age group with
the highest positivity was the 50-59 years group. The
seropositivity among contacts had an increasing trend as
the age increased up to 60 years, while beyond the age of
60 years it showed declining positivity. When the positivity
among contacts was further bifurcated into family contacts
and other contacts, the same trend was seen for both types
of contacts. The positivity for family contacts was higher

than that of other contacts for all age groups.
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Discussion

Although the scientific community is aware of the
general immune response after any viral infection, and has
some insight into the seropositivity for COVID-19, there is
very little information about the immune response among
Contacts of COVID-19 cases.'*" The present study on the
seropositivity among contacts is among the few serological
studies from India, exclusively covering the contacts of
COVID-19 cases with a large sample of contacts.

Seropositive contacts are those contacts who
demonstrate the presence of IgG antibodies against SARS-
CoV2 without being tested positive for the COVID-19. This
is on account of their contact or exposure with a case.
The proportion of seropositive contacts gives an idea of
the infected but undetected proportion of contacts. At the
same time, these contacts play a crucial role in disease
transmission dynamics as they remain as contacts only and
they are not identified as clinical or subclinical cases.” In
a population-based sample, considering this proportion of
seropositive contacts, we can estimate the proportion of
the general population who might have already acquired
an immune response against SARS-CoV2.

Based on our findings of an average seropositivity
of 26.0% [95% Cl 24.2-28.0%] among contacts, it can
be said that about a fourth of total contacts had already
acquired an immune response without being identified as
a confirmed case. Low sensitivity of the diagnostic test
along with the presence of a large number of asymptomatic
contacts might be the reason for this level of seropositivity.
It also uncovers the low sensitivity issue of the diagnostic
tests and emphasizes the importance of contact tracing
and disease control strategies adopted by the authorities.

Since the contacts in our study were selected based
on a population proportion, and the sampling was not related
to COVID-19 cases, the proportions of family contacts and
other contacts are unrelated. Still, however, the selection of

a higher number of other contacts (1,267) than family contact
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(771) supports the fact that generally a higher number of
casual other contacts are recorded for a confirmed case
in contrast to a limited number of family contacts during
the process of contact tracing. The positivity among family
contacts was significantly higher (28.8%) compared to other
contacts (24.4%), a finding which indirectly justifies the risk
categorization of family contacts as high-risk contacts and
validates the strategy adopted for these high-risk contacts.

Considering the seropositivity among sexes, there
was a narrow difference among family contacts as compared
to the other contacts where the difference was high but
statistically not significant. This suggests that the higher
risk among family contacts affects both the gender groups
equally. Although the sex difference in positivity was not
significant, the consistent finding of higher seropositivity
among females as compared to males, irrespective of the
type of contact, requires further in-depth analyses to learn
the reasons for this trend.

The statistic of mode < median < mean also indicates
that the distribution had many young adults as compared to
elderly and the mean deviates on the right due to the higher
values of a comparatively small number of elderly contacts
with age more than double the mean age. Considering
the age-group seropositivity (Figure 2) the family contacts
had higher seropositivity than the other contacts for all age
groups. The age group trend for seropositivity was similar
for both types of contacts but the difference was quite large
for the child and adolescent groups. This can be explained
by the higher susceptibility among children and adolescents
upon exposure, particularly as family contacts. These
groups might also have lower compliance with preventive
measures/strategies, leading to subsequent seroconversion.

For adults the seropositivity increased with increas-
ing age up to 60 years and thereafter the seropositivity
reduced. This trend was seen for both types of contacts.
The decreasing trend beyond 60 years may have been

due to the small sample size in these age groups and
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restricted work-related mobility among them, particularly
in lock-down and partial unlocked situations. According to
the scientific studies, young adults are more likely to be
asymptomatic as compared to the elderly, and even when
such contacts are symptomatic, the symptoms are more
likely to be mild and for shorter duration among the young

17-22

adults than the elderly. This difference in symptoms
among the contacts may be the reason behind the higher
seroconversion among the elderly with the increasing trend
in positivity with increasing age. However, in the absence of
data on symptoms and their severity and duration, we could
only presume but could not confirm the above-mentioned
reasons.

The present study gives an estimate of contacts
who might have already acquired immunity on account of
their contact with a case, without being tested positive.
The proportion of seropositivity among contacts justifies
the adopted national strategy to test all high-risk contacts
and symptomatic low-risk contacts. If contacts are not
identified by contact tracing and kept in quarantine (with
subsequent testing when indicated, if at all) then the ongoing
transmission could be exponential. So [no commal]this study
also reaffirms the need for a contact tracing strategy for
controlling the inevitable spread of the COVID-19 pandemic.
The results have highlighted the scope for further research
to generate greater evidence regarding the risk dynamics

and COVID-19 transmission.

Conclusion

Overall seropositivity of 26.0% among the contacts
gives an indirect estimate that about a fourth of the total
contacts already had antibodies against SARS-CoV2. This
highlights the fact of asymptomatic/subclinical transmission
and the low sensitivity of the diagnostic tests applied for
testing for COVID-19. This also reaffirms the need for a
contact tracing strategy for controlling the inevitable spread

of the pandemic. Higher positivity among family contacts
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justifies the risk categorization and testing strategy adopted
for the contacts of the cases. The results have highlighted
the scope for further research to generate greater evidence

regarding the risk dynamics and COVID-19 transmission.
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