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Abstract
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ble mutant strain in Indian Population especially in Northern Prov-
ince and to access the deterioration of the patient’s condition from
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Methods: The study was conducted in COVID 19 Ward and ICU
at a tertiary care hospital in Gurgaon. A total of 60 patients were
selected who were RT-PCR positive, all the patients were evaluated

Received: Dec 23. 2021 with continuous vitals monitoring and treatment.

Accepted: Feb 16, 2022 Results: From 60 patients, 35 patients showed rapid deteriora-
Published: Feb 23 2022 tion with fluctuating SpO, and significant lung changes in CT chest
’ whereas rest of 25 patients were maintaining SpO, at 96% in room
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Conclusion: Our study aims to focus on the symptomatology and
progress of the virus causing significant lung parenchymal involve-
ment encountered specifically in the younger populations, most
likely due to the undergoing genetic mutation of the virus thereby
increasing transmissibility and virulence responsible for rise in num-
ber of mortality rates.
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Introduction

COVID-19 is an infection that has spread worldwide becom-
ing a pandemic with enormous ramifications for the socio-
political environment and healthcare delivery system [1]. The
clinical presentations ranged from asymptomatic carriers to
patients requiring mechanical ventilation, and ICU hospitaliza-
tions with higher mortality making it a rare and unanticipated
concern [2,3].

In October 2020, a new variant was discovered in India which
was named B.1.617. There were very few detections until Jan-
uary 2021 but by April it had spread to at least 20 countries
[4-6]; Among some 15 defining mutations, it has spike muta-
tions D111D (synonymous), G142D [7], P681R, E484Q [8] and
LA52R [9], the latter two of which may cause it to easily avoid
antibodies [10]. In an announcement on 15 April 2021, Public
Health England (PHE) designated B.1.617 as a ‘Variant under
investigation’, VUI-21APR-01 [11]. On 29 April 2021, PHE added
two further variants, VUI-21APR-02 and VUI-21APR-03, effec-
tively B.1.617.2 and B.1.617.3. [12] British scientists declared
B.1.617.2 (which notably lacks mutation at Spike E484) as a
“variant of concern”, after they flagged evidence in early May
2021 that it spreads more quickly than the original version of
the virus [13,14].

A non-contrast high-resolution CT chest imaging serves a
critical role in early illness diagnosis, particularly in patients
with false-negative RT-PCR findings, as well as in disease man-
agement and monitoring [15]. Furthermore, the imaging data
may be used to determine the severity of the condition, which
greatly aids doctors in their clinical judgement and ensures ap-
propriate and prompt care [16]. An increasing rate of infection
of the mutant strain have come forward where majority of the
population falls in the range of early 30s to late 40s, with an ex-
peditious respiratory failure where patients become dependent
on oxygen supplementation. Our study highlights the virulence
and transmissibility of the double mutant strain particularly in
the younger and middle aged populations and its progress from
upper respiratory tract to lower respiratory tract specifically the
lungs resulting in rapid deterioration with fall in SpO, levels and
the role of vaccination on this strain

Materials and methods
Aim and objectives

1) To explore the cause of rapid advancing nature of
double mutant strain in Indian Population specially in Northern
province.

2)  To access the deterioration of patients from day 1
of admission to rapid decline in oxygen saturation with HRCT
Chest findings.

3)  Role of Vaccination on the mutant strain of SARS-
Cov-2.

Study design

Clinical research study (Observational study in epidemiol-
ogy) of 60 patients who were laboratory tested RT-PCR positive
for SARS CoV- 2 Virus.

Study setting

The study was conducted in the month of April-May 2021in
COVID 19 Ward and COVID designated ICU at a tertiary care
hospital in Gurgaon, India.

Institutional ethical committee: Clearance Approved.
Inclusion criteria
1) Patient age above 18 years

2)  Symptomatic cases who were RT- PCR laboratory con-
firmed positive for SARS-CoV-2

3) Patient presenting with all the prodromal symptoms
entitled for COVID -19 with sore throat, anosmia, shortness of
breath, low oxygen saturation and/or chest pain.

Exclusion criteria
1) Patient age below 18 years
2) Asymptomatic cases

3) Patient who were diagnosed with any respiratory or
cardiac co-morbidities like COPD, ILD, CAD, RHD prior to COVID
19 infection

4)  Any history of cardiac surgery
CO-RADS based on the CT findings

The level of suspicion of COVID-19 infection is graded as CO-
RADS score [17]:

CO-RADS 1: COVID-19 is extremely improbable, CT is normal,
or results suggest a non-infectious condition;

CO-RADS 2: There is little reason to suspect COVID-19 infec-
tion, and CT results are compatible with other infections.

CO-RADS 3: COVID-19 infection is unclear or ambiguous,
and CT abnormalities suggest infection but do not rule out CO-
VID-19 involvement;

CORADS 4: the level of suspicion is strong, and the majority
of CT results are suspicious but not particularly typical, such as
unilateral ground glass, confluent, or multifocal consolidations
without a typical position or any other characteristic findings;
and

CO-RADS 5: with usual CT results, the threshold of suspicion
is hig

CO-RADS 6: RT-PCR positive.
Results
Demographic, severity, and clinical characteristics

In this clinical research study total of 60 patients were en-
rolled who were laboratory confirmed RT-PCR positive for SARS-
COV-2. Selected patients comprised of 35 male and 25 female
patients from which 46 patients were below 50 years and 14
patients were above 50 years of age. Co-morbidities like hyper-
tension, and diabetes mellitus were observed in total 31 pa-
tients. All the 60 patients presented with mild fever, sore throat
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and anosmia, few had wheezy breathing. These patients were
admitted to COVID wards and all of them were subjected to
full clinical data collection including age, gender, exposure his-
tory, clinical complaint, and laboratory parameters along with
regular vital monitoring. These patients underwent complete
ENT examination including Diagnostic nasal endoscopy carrying
all precautionary measures of wearing PPE kits. On admission
all the patients showed baseline SpO, of 91-95%. Sudden de-
cline of SpO, to 65-70% was observed in 35 patients on third to
fourth day of admission with progressive difficulty in breathing
and tachycardia (Figure 1). These sick patients were segregated
and shifted to COVID ICU where prompt oxygen inhalation with
other LV medication were started at once and there maining
25 patients who showed no fluctuation in SpO, were labelled
as mild group and consecutively shifted to COVID ward. The
sick patients maintained SpO, to 85-90% at 5 liters of oxygen
belonged to the moderate-severe group. Majority of these
patients were falling in the young & middle aged populations
who were non-vaccinated and showed a rapid deterioration of
symptoms with fall in SpO, in a span of 3-5 days (As illustrated
in Table 1).

CT imaging findings

Chest CT findings were assessed and analysed for all patients
falling in moderate to severe group. Majority of the cases pre-
sented with bilateral involvement with peripheral and lower
lobe predominance (Figure 2.1). According to the CT findings,
the most prominent features are ground glass opacities with
vascular pleural thickening and interlobularseptations were the
most constant imaging features (Figure 2 and 2.2). According to
the CO-RADS classification, 3 patients was classified as CO-RADS
3, 7 patients showed CO-RADS 4 findings, and 25 patients were
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Figure 1: Graph depicting the decline of Oxygen saturation in sick
| patients. j

classified as CO-RADS 5. The CT-Severity score were from 1 to
25, with a mean value of 7 and a median value of 7. Among all
35 sick patients, 3 had CT-SS of 1-5, 7 had CT-SS of 6-10, 12 had
CT-SS of 11-15, 10 had CT-SS of 16-20 and 3 had CT-SS of 21-25
(Table 2). Patients falling in moderate and severe category were
given treatment as per the COVID 19 management protocol.

Figure 2: CT Chest of a COVID 19 patient of moderate category
showing ground glass Opacities, inter-septal thickening with areas
of consolidation typical of SARS-CoV-2.

\

N/

Figure 2.1: CT Chest showing the typical consolidation of bilateral
lungpredominant in lower lobe.

\

( Table 2: Number of cases in each severity score group (n=35). )

N
cr :::f:ty CO-RADS Number of cases Percentage
1-5 3 8.57
6-10 4 20
11-15 5 12 34.28
16-20 5 10 28.57
21-25 5 3 8.57

-

‘\ tion status.
o

\
Table 1: Showing duration of fall in spo, in sick patients correlating with the vaccina- \‘

/

A.ge No of I Vaccination Sick Avera'ge Duration
in . Co-morbidities . of fall in SpO, from
Patients status patients z
years day 1 of admission
Hypertension Diabetes Yes No
yp mellitus
20-30 14 00 00 02 12 03 3 days
31-40 18 06 04 03 15 15 4 days
41-50 14 06 03 04 10 14 3 days
51-60 14 08 04 09 05 03 8 days
Total 60 20 11 18 42 35
www.jcimcr.org Page 3



)

B

\ Figure 2.2 : CT Chest revealing the ground glass opacities. )
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Discussion

COVID-19 is a highly infectious disease that has been spread-
ing widely worldwide. Early diagnosis is an essential disease
management strategy [18]. The most common clinical symp-
toms of patients with COVID-19 are fever, cough, dyspnoea,
and fatigue [19]. Lineage B.1.617 is one of the known variants
of SARS-CoV-2 was first identified in Maharashtra, India on 5
October 2020 [20,21]. It has been referred to as a double mu-
tation variant [22,5,23]. “Double mutation” refers to B.1.617’s
mutations in the gene encoding the SARS-CoV-2 spike protein
[24] causing the substitutions E484Q and L452R [25]. Emerging
research suggests the variant may be more transmissible than
previously evolved ones [26].

Characteristics

Surveillance data from the Indian government’s Integrated
Disease Surveillance Programme (IDSP) shows that around 32%
of patients, both hospitalised and outside hospitals, were aged
below 30 in the second wave compared to 31% during the first
wave. The data also showed a higher proportion of asymp-
tomatic patients were admitted during the second wave, with
more complaints of breathlessness [27]. On 7 May 2021, British
scientists at Public Health England (PHE) re-designated one of
the three sub-lineages, B.1.617.2, as “variant of concern” (VOC-
21APR-02) [28], after they flagged evidence in May 2021 that it
spreads more quickly than the original version of the virus. An-
other reason was that they identified 48 clusters of B.1.617.2,
some of which revealed a degree of community transmission
[13,29]. Despite its designation, B.1.617.3 was the first sub-lin-
eage of this variation to be discovered in India in October 2020.
This sub-lineage has remained uncommon in comparison to the
two other sub-lineages, B.1.617.1 and B.1.617.2, both of which
were discovered in December 2020, both of which were first
detected in December 2020 [30]. There were few known cases
of B.1.617 (of all sub-lineages) until early February 2021 when
there was a significant increase [22]. The PHE considers the
sub-lineages B.1.617.1 and B.1.617.3 as “variants under inves-
tigation” under the names VUI-21APR-01 and VUI-21APR-03,
while B.1.617.2 was upgraded to a “variant of concern” under
the name VOC-21APR-02 (previously VUI-21APR-02) on 7 May
2021[31].

Vaccine efficacy

ICMR found that convalescent sera of the COVID-19 cases
and recipients of Bharat Biotech’s BBV152 (Covaxin) were able
to neutralise VUI B.1.617 although with a lower efficacy [32].
The most current study looked at convalescent Sera of COVID-19

patients and persons who had the Covaxin vaccination, which is
utilised in India. It was discovered to be capable of neutralis-
ing the 617 versions [33]. Viruses, in general, accumulate muta-
tions throughout time, giving rise to new types. An “emerging
variation” is a novel variety that appears to be increasing in a
population.

The following are some of the probable repercussions of de-
veloping variations [34,35]:

° Increased transmissibility
° Increased morbidity
° Increased mortality

° Ability to evade detection by diagnostic tests

° Decreased susceptibility to neutralizing antibodies, ei-
ther therapeutic (e.g., convalescent plasma or monoclonal anti-
bodies) or in laboratory experiments

° Ability to evade natural immunity (e.g, causing reinfec-
tions)

° Ability to infect vaccinated individuals

o Increased risk of particular conditions such as multisys-
tem inflammatory syndrome or long-haul COVID

° Increased affinity for particular demographic or clinical
groups, such as children or immunocompromised individuals

Variants that appear to match one or more of these criteria
may be labelled “variants under study” or “variants of inter-
est” until their attributes are verified and validated [36]. More
research is being performed to learn more about the B.1.617
(double mutant) strain. For diagnosing COVID-19 pneumonia,
laboratory studies were the gold standard. However, they are
occasionally inaccessible in an emergency, and the findings are
not instantly available [37]. After a mean delay of 5 days, a chest
CT showed a 97 percent sensitivity for the diagnosis of COVID-19
pneumonia [37]. Because it measures the depth and severity of
the disease, which might indicate the disease burden, chest CT
could be a useful supplement for disease diagnosis [19].

The CT-SS of COVID-19 pneumonia is extremely useful in de-
termining the extent of pneumonia involvement, distinguishing
moderate, severe, and critical kinds, and predicting the dynam-
ic changes of chest CT follow-up exams in different severities of
COVID-19 pneumonia. Furthermore, determining the severity
of COVID-19 at an early stage allows doctors to treat the condi-
tion more effectively and efficiently [38]. Tachypnoea, hypox-
emia, and infiltration of more than 50% of the lung fields are
signs of severe illness [39]. The best CT-SS threshold for detect-
ing severe COVID-19, according to Yang et al. [19] was 19.5/40,
with 83.3 percent sensitivity and 94 percent specificity. Further-
more, Francone et al. [40] found that a CT-SS of 18 is highly pre-
dictive of patient death in a short-term follow-up.

In our study, fever and lower respiratory symptoms are the
most common presenting complaints. It has been observed
that in January early 2021 the infection rate of COVID 19 have
showed to an insidious rise affecting the younger generations
more commonly. The symptoms presentation although remains
the same as fever, cough, sore throat and dyspnoea but the pa-
tients experience mild symptoms of fever and cough which sub-
sides with medication and in a span of 4-5 days then they start
experiencing shortness of breath with fluctuating SpO2 ranging
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from 84-91%. This have caused a havoc among general popula-
tions as they have to rely on oxygen inhalation for their opti-
mum respiration. Many studies have been conducted and are
still on the process to explore the reason behind this extensive
virulence and transmissibility of the mutant virus strain and the
role of vaccination on this mutant strain.

Conclusion

An unexpected speedy rise of COVID 19 is causing an alarm-
ing state globally but affecting India at a wider range. As per
the studies conducted so far it has been observed that the viru-
lence and contagiosity of the virus is because of the emergence
of the double mutant strain of the virus due to its continuous
genetic mutation. Our study exhibits, the virulent nature of this
mutant strain and its rapid advancement from the nasal cavity/
nasopharynx (portal of viral entry) causing milder symptoms at
an initial stage which in a few days results in rapid deterioration
with fluctuating SpO, level and gross lung parenchymal involve-
ment. Such scenario compels the patient to be reliant on oxy-
gen for survival. The incidence of such cases in our study has
been encountered in young and middle aged populations with
a poor vaccination rate.
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