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Abstract

Introduction: This unprecedented pandemic has proved to be a challenge to treat and early detection
and isolation has been an important management strategy. Various tests available are the bedside
rapid antigen test and the more complex nucleic acid amplification tests.

Materials and methods: The study was done on all obstetric patients admitted under the Department
of Obstetrics and Gynecology, Government Medical College, Amritsar from 14/8/2020 to 30/11/2020.
These patients were tested with Rapid antigen test (RAT) as a screening test for COVID infection,
irrespective of the symptoms. All the patients who tested negative with rapid antigen test were
subjected to one of the confirmatory nucleic acid amplification tests (NAAT) like RT-PCR or
TrueNat. The study excluded all the patients who were known Covid-19 positive at the time of
admission.

Results: 1574 patients were included in the study. Sensitivity and negative predictive value of the
rapid antigen test was 27.9% and 94.8% and that of TrueNat and RT-PCR were 90.9%; 99.09% and
72.34%; 98.86% respectively.

Conclusion: In times of high prevalence, rapid antigen test (RAT) continue to be relevant in spite of
low sensitivity due to their role in decreasing the risk of transmission in hospital setting but continued
research is needed to develop better bedside tests with higher sensitivity.
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Introduction

Covid-19, a pandemic caused by SARS-CoV-2,
has posed unprecedented challenges for health
care infrastructure of both developing and
developed countries. This pandemic started in
December 2019 and affected whole of the world
in 2020. India has recently been stormed by a
massive second wave and is already gearing up
for a probable third wave even with a concurrent
massive vaccination campaign going on.

With  limited treatment modalities, the
management of pandemic rested on social
distancing in general, aggressive screening and
segregating infected individuals especially those
who are asymptomatic. For the prevention of
future waves, an ideal diagnostic test with high
sensitivity and specificity and rapid results may
be a game changer in management and
containment [1].

In the initial months, the sole accepted diagnostic
modality was Covid RT-PCR but in August
2020, ICMR gave acceptance to use of RAT as
one of the screening modalities [2]. In September
2020, ICMR advised that RT-PCR, TrueNat,
CBNAAT or RAT (in order of priority) may be
conducted in all pregnant women who are
hospitalized for delivery [2, 3].

Gold standard for diagnosis of acute SARS-CoV-
2 infections remains the detection of viral
sequences by nucleic acid amplification tests
(NAAT) like reverse-transcription polymerase
chain reaction (RT-PCR) [3]. RAT on the other
hand, directly detects viral proteins produced by
replicating virus in respiratory secretions for
near-patient use. As compared to nucleic
amplification tests, there is no amplification or
multiplication of the target that is detected,
rendering them less sensitive. The virus may be
detectable in the upper respiratory tract (URT) 1-
3 days prior to the onset of symptoms. The
concentration of SARS-CoV-2 in the URT is

highest at the time of onset of symptom, which
shows a gradual decline afterwards and thus,
sensitivity of RAT depends a lot on time since
exposure of the individual to the virus.

Sensitivity of RAT compared to NAAT in nasal
or pharyngeal swab samples appears to be highly
variable, ranging from 0-94% but specificity has
been reported to be high (>97%) [1, 4].

This study was aimed at estimating the
usefulness of rapid antigen test in comparison to
NAATs in diagnosing Covid 19 infection in
pregnant women who were asymptomatic. As
pregnancy is a condition that not only affects the
health of the pregnant women but also of the
newborns who may be at risk and besides that in
our social setup pregnancy is associated with a
lot of socialization which may become a source
of infection for the relatives.

Materials and methods

The study was done in the department of
Obstetrics and  Gynecology, Government
Medical College which is a designated tertiary
level covid care facility. Study period was from
14/8/2020 to 30/11/2020. All the obstetric
patients needing admission were tested with
RAT as a screening test for COVID infection,
irrespective of the symptoms. Nasopharyngeal
sample was taken following all standard
precautions for RAT testing and results were
interpreted at 10 minutes of the test. RAT Kits
utilized had colloidal gold pad with lateral flow
immunochromatography assays. The kits claimed
a sensitivity of 84% and specificity of 100%. All
the patients who tested positive with rapid
antigen tests were treated as positive and no
further confirmation was done to avoid any
controversy regarding diagnosis and need for
isolation.

All the patients who tested negative with RAT
were subjected to one of the confirmatory nucleic
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acid amplification tests (NAAT) like RT-PCR or
TrueNat. Sampling for the confirmatory tests was
done at the time of admission itself. Both
nasopharyngeal and oropharyngeal samples were
taken and preserved and transported to Covid
testing laboratory at less than 4°C temperature
following all biosafety norms.

Amongst the patients who were negative by both
RAT and NAAT, third test was done only if
signs and symptoms were strongly suggestive of
Covid 19 infection. All the patients diagnosed as
Covid positive were shifted to Covid isolation
wards and were treated as per standard
guidelines.

Results

During the study period, overall positivity rate of
the samples taken in our study was 7.05%
(111/1574). 1.97% (31) of positive cases were
diagnosed by RAT, 2.1% (33) were diagnosed by
TrueNat and 2.98% (47) were diagnosed by RT-
PCR (Figure —1).

Figure — 1: Total positive by RAT, TrueNAT
and RT-PCR.
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During the study period, a total of 1574 RAT
were done, 31 were positive and there were 80
false negatives which were eventually proven to
be Covid positive by parallel NAAT i.e. TrueNat
or RT-PCR. Thus RAT test which was found to
have 27.9% sensitivity and a negative predictive
value of 94.8%.

Figure — 2: Sensitivity and negative predictive value of RAT, TrueNat & RT-PCR.
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Amongst 362 patients tested with TrueNat,
sensitivity was 90.9% and negative predictive
value was 99.09%.

A total of 1181 patients were tested with RT-
PCR, 34 were diagnosed as positive while 13

were initially negative and on repeat testing came
out to be positive. Sensitivity was 72.34% and
negative predictive value was 98.86% on the
basis of the results of the first RT- PCR test done
in RAT negative cases (Figure — 2).
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Discussion

Rapid diagnosis and isolation is an important
strategy in controlling the spread of infection at
the peak of the pandemic. It becomes even more
important in the hospital settings to prevent the
spread of infection amongst health care workers
and further cross infection amongst others who
are already hospitalized due to some morbidity or
emergency and are vulnerable. Moreover
pregnancy is a condition where not only health of
mother and child is affected, it also involves the
family members and relatives.

Our results of 27.9% sensitivity of RAT are
similar to Scohy who reported a sensitivity of
30.2% although different RATs were employed
in their two studies [5].

Cochrane analysis by Dinnes reported sensitivity
from 0% to 94%, the average sensitivity was
56.2% (95% CI 29.5 to 79.8%) and average
specificity was 99.5% (95% CI 98.1% to 99.9%);
based on 943 samples taken in 5 studies [1].

WHO recommends a minimum of 80%
sensitivity in RAT compared to NAATs [3].
Fitzpatrick reported that manufacturers may be
reporting inflated sensitivity of these tests [6].

As disappointing and inadequate, the sensitivity
of RATs may be in diagnosis of Covid-19
infection, there is no denying the fact that in
times of high prevalence, they surely have a
major role to play. In our study, almost one third
of the cases were diagnosed by RAT testing.
Although RAT was not as sensitive as NAATS
but the time to diagnoses proves a huge
advantage in early diagnosis and segregation [7].
Testing for COVID-19 disease prior to delivery
is vital as there is a high risk of transmission
from pregnant female to doctors and nurses.
RAT has an edge (over NAATS) of fast results
and may be critical in case of emergencies. Pre-
operative testing has been emphasized in a study
by Kumar et al. [8]. The remaining two thirds
were diagnosed by NAATs but the admission
diagnosis interval in RAT diagnosis was within

30 minutes while it ranged from 6-48 hours with
NAATSs (Table - 1).

Table — 1: Comparison of RAT with NAATS.

RAT NAATSs
Swab Nasal/ Nasal/

Throat Throat
Time required | 10-30 min | 6-24hrs
diagnosis
Laboratory Bedside BSL-3
required lab
Sensitivity Low High
Specificity High High
Implementation at | Possible Not
community level possible

An early diagnosis in our study meant minimum
exposure of HCWSs, other pregnant women,
relatives involved in mother and child care and
the newborn. So, the need of the hour is to
continue search for rapid bedside tests with high
sensitivity and in the meanwhile, using the
available RATSs as a screening test and NAATS
for confirmation.
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