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Abstract:

Introduction: To effectively contain the disease and controlling the progression of the COVID19
pandemic, Ahmedabad Municipal Corporation (AMC) implemented a unique policy to screen symptomatic
individuals with negative diagnostic tests using the High-Resolution Computed Tomography (HRCT) scan.
Objective: To analyse the findings of the HRCT screening policy during the COVID19 pandemic situation.
Method: During the period of HRCT Screening policy, i.e., 23" July 2020 to 31" December 2020, a total of
41034 scanrecord from 25 CT scan centers were available. A retrospective analysis of these secondary data
available with the health department of AMC was carried out after due permission from the local authority.
Results: A total of 11337 [27.63%, 95% Confidence Interval (CI) 27.20-28.06] were reported as COVID
positive. Males reported higher positivity (27.87%) than females (27.17%), however the difference was
statistically not significant (Z=1.512, p=0.131). Age wise positivity shows increasing trend, while zone wise
comparison shows positivity in line with the cases from respective zone. Analysis of CT severity score shows
that 66.15% had Mild, 26.07% had moderate and 7.78% had severe lung involvement. Conclusion: HRCT
screening policy identified additional cases of COVID19 and helped in isolation/admission of a large
number of suspected cases which helped immensely in better control of the pandemic. HRCT, when used in
combination with other diagnostic tests, plays a crucial role in controlling the pandemic situation.
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Introduction: outbreak was declared as a Public Health Emergency
of International Concern.” Later on, concerned by
the alarming levels of spread and severity, WHO
declared itas Pandemic on March 11, 2020."

A large outbreak of a novel Coronavirus
infection started from Wuhan, China in December
2019." The International Committee on Taxonomy
of Viruses named this novel corona virus as Severe Reverse Transcription based Polymerase Chain
Acute Respiratory Syndrome CoronaVirus2 (SARS- Reaction (RT-PCR) is considered as 'gold standard'
CoV-2).” The disease caused by the SARS-CoV2 was for identifying viral presence.” Even though, it
named as Corona virus Disease-2019 (COVID-19) by requires more time and has low sensitivity, it played
the World Health Organization (WHO).”' The a crucial role during the pandemic as it was the only
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available test initially. Various factors like quality of
sample, skill and procedure of sample collection,
maintenance of cold chain, quality control in
laboratory etc. are also known to affect the sensitivity
ofthe RT-PCR."” Very soon, Rapid Antigen Test (RAT)
kits were developed, which were very handy and
useful in hospital and field settings as the results
were available quickly. Limitations of RAT also
includeslow sensitivity. Various guidelines, including
from ICMR, mentions only RTPCR and RAT as
standard tests recommended for diagnosis of
COVID-19.”

Since respiratory involvement and pneumonia
are common presenting symptom along with fever, a
high-resolution CT scan not only helps in accurate
diagnosis of viral pneumonia but also gives an early
indication of pneumonia."”" This is particularly
important when close contact and thorough clinical
examination is usually avoided during pandemic of
COVID19. HRCT not only helps in early and proactive
case detection, identifying disease severity but also
explicate the involvement of lungs."” Subjective CT
findings were categorized by experts and diagnosis
of viral pneumonia based on 'radiologic features as
defined by radiologists' were developed and followed
for diagnosis of COVID-19 by many clinician

consultants and radiologists."

An early identification of lung involvement,
benefits the patient by timely medical interventions
to prevent worsening of the pneumonia, at the same
time it benefits the society atlarge by identifying and
isolating the patient/suspected cases and thereby
preventing further spread and protecting the society
at large."” Breaking the chain of transmission is
crucial in pandemic control, but low sensitivity
coupled with a high false negative result from both
the tests (RTPCR as well as RAT) missed so many
individuals with infection, contributing to further
spread of the disease."” Scientific studies have also
documented that due to low sensitivity, RTPCR/RAT
alone is insufficient to diagnose COVID19, as many
suspected cases with typical clinical features and
radiological findings were not diagnosed by
RTPCR.""" To effectively contain the disease and
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preventing the further spread of the pandemic,
Ahmedabad Municipal Corporation (AMC) adopted a
policy to screen symptomatic individuals with
negative test results using the High Resolution
Computed Tomography (HRCT) scan, and is
described in detail elsewhere.” A retrospective
analysis of secondary data regarding HRCT screening
policy available with the health department of AMC
was carried out to assess the role of HRCT screening
policy and analyze its findings during the COVID19
pandemicsituation in Ahmedabad.

Method:

Retrospective record-based study was carried
out with an attempt to scientifically document the
analysis of available HRCT data and for sharing the
findings to the larger scientific community in general.
Ahmedabad city with approximately 7 million
population is divided into 48 wards distributed
across 7 zones. There are 75 Urban Primary Health
Centers which cater the primary health care services
to the people of Ahmedabad. During first half of 2020,
Ahmedabad was one of the earliest cities from India
to witness the high COVID19 cases. This was
documented in one of the seroprevalence study by
ICMR in the containment zones during May '2020
reported >50% seroprevalence in Ahmedabad, one

[19

of the highest in entire country."” In the background
of low sensitive diagnostic tests for COVID19,
keeping the need to screen test-negative
symptomatic individuals and need of the poor to get
the HRCT screening services, AMC created a low cost
public-private model with cooperative-coordinated
referral system."” As per this model, Medical Officers
from various health centers including UPHC / CHC /
Referral hospitals / Dhanvantri OPD etc. referred
symptomatic but test-negative individuals for
screening through HRCT at no cost to patients. As
part of the memorandum of understanding (MOU),
the Health department reimbursed the cost directly
to the CT scan centers at a predefined rate. The CT
scan centres need to produce the referral slip with all
necessary details and signature with stamp of the
referring Medical Officers for their payment.
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The screening policy evolved gradually and it
was in force from 23" July 2020 to 31" December
2020. A summary of all the HRCT carried out by the
designated private CT scan centre was available with
the health department of Ahmedabad Municipal
Corporation. The present study is a record based
retrospective study which covered a total of 41034
HRCT scans. The individual patient details also
included CORADs scoring and CT severity score.”**"
There were few CT scan centres who were following
40 points reporting system.”” On the other hand
remaining majority were following 25 points system
to report the CT severity.”” To make them uniformly
comparable, authors categorized the CT severity
score into Mild, Moderate and Severe as per their

respective standard classification. ***"

After getting written permission, authors
analyzed the HRCT screening data to assess the role
of the policy and to document its overall findings.
Confidentiality was ensured while handling all the
scandataand theresults.

Data were entered and analysed using Microsoft
Excel. Z test was applied as a test of significance for

statistical analysis. A “p” value was considered
significantat<.05level.

Results:

As part of the policy, health department of AMC,
through 25 CT scan centers enrolled with a MOU
carried out a total of 41034 HRCT scans. Analysis of
these HRCT screening among the symptomatic
patients (Table 1) shows that a total of 11337
[27.63%, 95% Confidence Interval (CI) 27.20-28.06]
were reported as COVID positive.

There were 26823 (65.37%) male and 14211
(34.63%) females, who were screened under this
policy. The positive HRCT was reported among 7476
(27.87%) males whereas, 3861 (27.17%) HRCT were
reported as positive among females. The difference in
positivity across both the sex group was statistically
notsignificant (Z=1.512,p=0.131).

Looking at the age group wise details, majority
of the individuals belong to young and middle-aged
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groups. The age groups 20-50 years covered 62.26%
of the individuals. There were very few on both the
extremes of the age. Looking at the positivity of HRCT,
the lowest positivity was recorded for 0-9 years age
group (4.45%) and the highest was recorded for 90-
99 years age group (45.00%) and the positivity
consistently shows increasing trend with increase in
the age-groups with some exceptions. Creating wider
and fewer age-groups for the purpose of analysis
shows 5.55% positivity for children and adolescent
(< 18years), 16.31% for 19-35 years, 35.64% for 36-
60yearsand 42.78% for 60> years age group.

Zone wise comparison shows that the numbers
screened varies widely. The Central Zone (CZ) has
very few persons screened by HRCT whereas North
West Zone (NWZ) and West Zone (WZ) had the
highest number of persons screened. In spite of such
variations the positivity across all zones varied in a
narrow range of 24.62% to 29.14%.

The analysis of all HRCT according to referral
centre shows that majority (30634, 74.65%) were
referred by the UPHC. The positivity among patients
referred by UPHC was higher (29.01%) as compared
to those referred by Dhanvantri (21.47%).

The month wise HRCT data shows that there
were very few HRCT done during July 2020. The total
monthly scan increased up to October and then
reduced during November and December months. It
was important to get the profile of those who are
HRCT positive. The analysis of these positive patients
(11337, 27.63%) shows that there were more
positive males than positive females. The proportion
of males among positives (65.94%) was higher than
the proportion of males among total screened
(65.37%). On the other hand, proportion of females
among positives (34.06%) was lower than the
proportion of females among total screened
(34.63%).

Age group wise analysis of these positive
patients shows a near normal bell-shaped
distribution with very few positives at the extremes
of the age groups with the peak reaching at 50-59
years age group. Majority of the positive patients
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(78.38%) were referred by the UPHC, whereas
14.40% were referred by Dhanvantri.

CT severity score records were reported
differently by different CT scan centres. While most
CT scan centres followed reporting by 25-point
system, a few centres were following 40-point

system. To compare both the CT severity scoring
system, they were converted into mild, moderate and
severe as per their uniform standard classification.
With this standardization, as shown in Figure 1,
majority had severity score in the range of “Mild”
infection (7499, 66.15%). There were fewer in the

Table 1: Analysis of HRCT screening among COVID19 test negative symptomatic Patients (N=41034)

Variables Total screened Positive % Positive
Total 41034 11337 27.63
Gender

Male 26823 7476 27.87
Female 14211 3861 27.17
Age Group (Years)

0-9 292 13 4.45
10-19 2394 139 5.81
20-29 8828 1079 12.22
30-39 9372 2283 24.36
40-49 7349 2474 33.66
50-59 6310 2585 40.97
60-69 4426 1925 43.49
70-79 1703 708 41.57
80-89 340 122 35.88
90-99 20 9 45.00
Zones

Central Zone (CZ) 2080 561 26.97
EastZone (EZ) 5498 1570 28.56
North WestZone (NWZ) 8798 2343 26.63
North Zone (NZ) 5797 1653 28.51
South WestZone (SWZ) 5660 1586 28.02
South Zone (SZ) 4936 1215 24.62
WestZone (WZ) 8266 2409 29.14
Referred By

Dhanvantri 7602 1632 21.47
UPHC 30634 8886 29.01
Data Not Available 2798 819 29.27
Month (2020)

July 551 131 23.77
August 7673 1547 20.16
September 12422 3128 25.18
October 14483 4146 28.63
November 5169 2019 39.06
December 736 366 49.73
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Figure 1: Distribution of Patients according to CT severity category
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moderate category (2956, 26.07%) and even fewer in
the severe category (882, 7.78%).

Discussion:

Multiple studies focusing on the role of HRCT in
COVID19 have been published, which have helped in
justifying its usefulness and effectiveness. This
retrospective record-based study is one more such
study which focused on the HRCT screening data
among the test negative symptomatic patients. It is
based on the HRCT policy adopted by the Health
Department of the Ahmedabad Municipal
Corporation, from Gujarat, India. The present study is
one of the biggest in terms of the number of HRCT
included for the purpose of analyzing COVID19
screening.

Current study included HRCT data of 41034
scans carried out from July to December 2020 during
the COVID19 pandemic. Authors calculated the HRCT
positivity of 27.63%. Analysis shows that the
positivity among both the sex group was not
significantly different statistically, which is similar to
findings from other studies.”

In this study data analysis included patients with
all age groups. Although children are less likely to
develop symptoms, usually have milder infection and
for shorter duration, there are reports of severe
infection among children as well which are reported
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through HRCT.” This is the reason why the HRCT
policy by AMC included children as well, when
indicated. The age-group wise analysis also reflected
that the HRCT positivity among the symptomatic
patients shows increasing trend with the age. This
finding is in line with multiple other scientific studies
on COVID19, which have clearly documented that as
the age increases the chances of symptomatic
infection with severe symptoms lasting for longer
duration is more likely.”*** Such a clinical picture and
age association is also reflected through data analysis
ofage group wise HRCT positivity.

Zone wise comparison of HRCT positivity shows
that the Central Zone (CZ) which had reported more
cases during the earliest phase of pandemic in
Ahmedabad, had very few persons screened by HRCT.
The North West Zone (NWZ) and West Zone (WZ)
which were reporting higher number of COVID19
positive patients during the study period, had the
highest number of persons screened with HRCT. In
spite of this variation in the numbers screened, the
HRCT positivity across all zones varied in a narrow
range of 24.62% to 29.14%.

Majority of patients referred for HRCT are
referred by UPHCs. This is also due to the fact that
UPHCs are established health centres catering
primary health care services to the urban population.
These were the only initial referring centre to begin
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with during the starting point of implementation of
the policy. Later on, Dhanvantri Raths (mobile
clinics) were permitted to refer patients for HRCT.

The policy was implemented from 23" July 2020
and so month wise analysis shows very few
screenings were done in July. This was due to the fact
that, there were limited number of HRCT centre
during the initial phase of the policy and the
operational reality that the roll-out of policy take
some time at the ground level. Gradually more HRCT
centres came forward to join through a MOU with the
Health Department of Ahmedabad Municipal
Corporation. So, the screening increased and reached
its peak in October. It is this high level of screening
which identified more cases at an early stage and
helped in predicting a surge in cases at an early stage.
During the months of November and December, with
high number of cases, the testing increased to a great
extent and the numbers required to screen were
reduced. But, the positivity among HRCT increased
from around 20.16% (August) to almost 49.73%
(December). During the December, the authority
took the decision of discontinuing the policy which
resulted into a limited number of screening during
December before the policy came to an end on 31
December 2020.

Implementing this HRCT policy was like a
natural experiment. Looking back, at the earlier
situation now, it seems that a large number of
probable cases of COVID were identified with this
policy. These were either isolated or admitted in
hospitals under the suspect category which helped
them in early recovery with favorable outcome. This
has also helped in reducing the further ongoing
transmission. In the absence of this policy,
Ahmedabad would have recorded an even greater
peak and higher number of cases. In the absence of
this policy, many people would have to pay out of
pocket for various investigations and hospital
admission, which in the critical times of COVID
pandemic would have been like a mortal blow on the
low middle class families who are surviving with
great difficulty in the times of pandemic.
Implementing this policy suggests that it helps in
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identifying a greater number of suspected COVID
patients, in spite of a negative diagnostic test
(RAT/RTPCR). When used judiciously along with low
sensitive diagnostic tests, such policy might help in
reducing the speed of disease transmission and helps
in flattening the curve of the pandemic, facilitating
higher recovery rate and reducing the mortality. It
thus plays a crucial role in controlling the pandemic
situation. There are scientific evidences which
suggest that HRCT can be used as a diagnosis or
prognostic test.”” Based on the study findings, it can
be safely claimed that HRCT, when used in
combination with other diagnostic tests, plays a
crucial role in controlling the pandemic situation.

Limitations:

Firstly, it's a record-based study where authors
have analyzed the available secondary data and so
only a limited amount of information was available.
Authors acknowledge the limitation in ruling out
other causes of pneumonia on CT scan. We also
acknowledge limitation in converting CT severity
score from 2 different methods of reporting into 3
simple categories.

Conclusion:

Presentstudy included 41034 HRCT scan as part
of COVID19 screening among test negative
symptomatic patients, which reported 27.63% scans
as positive. Age group wise positivity shows
increasing trend while Gender wise difference in
positivity was statistically not significant. Analysis of
CT severity score shows that majority i.e., 66.15%
had Mild, 26.07% had moderate and 7.78% had
severe lung involvement. This screening helped in
isolation/admission of many suspected cases which
resulted into reduced transmission and better
control of the pandemic wave. HRCT, when used in
combination with other diagnostic tests, plays a
crucial role in controlling the pandemic situation.
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