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ABSTRACT

Objective: To share the epidemiological, clinical and laboratory -based evidence of severe acute respiratory syndrome Corona
Virus-2 with focus on the cases of re-infection; an update after one year of the ongoing pandemic.

Study Design: Prospective observational study.

Place and Duration of Study: Department of Pathology, in collaboration with Department of Medicine, Combined Military
Hospital, Malir, from Mar 2020 to Feb 2021.

Methodology: Total 5190 nasopharyngeal swabs were collected and transported to the laboratory in viral transport media for
severe acute respiratory syndrome Corona Virus-2, from all symptomatic patients with a history of exposure/traveling from
endemic areas and those requiring admission in hospital and were screened for COVID-19 as per hospital standing protocols.
Results: 561(10.8%) patients were PCR positive for severe acute respiratory syndrome Corona Virus-2. The mean age of
patients was 39.45+31.9 years and a majority of patients were males 426 (76%). The most common symptoms were fever and
dry cough followed by myalgia and shortness of breath. 37 (9%) patients died due to the severity of the illness. Total 6 (1.46%)
cases of laboratory-confirmed reinfection of severe acute respiratory syndrome Corona Virus-2 were reported. 2(33%) cases of
reinfection were observed in health care workers, mortality was seen in a single patient associated with old age and
comorbidities.

Conclusion: In our study, the severity of the disease was directly related to the age of patients and underlying comorbidities.
Reinfection was associated with increased viral load and exposure to the infected environment.
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INTRODUCTION

In December 2019, SARS-CoV-2 outbreak started
as a respiratory illness of unknown origin in Wuhan.!
The World Health Organization (WHO) declared this
outbreak as the sixth public health emergency of inter-
national concern (PHEIC) on January 30, 2020 and on
March 11, 2020, SARS-CoV-2 infection was recognized

continues to spread in various parts of the world.6”
However, essential aspects, including the epidemio-
logy of the virus along its clinical spectrum and labo-
ratory diagnosis, were not known much.8 Moreover,
Corona viruses, including SARS-CoV-2, can mutate
and thus increasing the chances of reinfection.”10 This
study systematically summarized the findings on the

as a global pandemic crisis with increased mortality.?
On February 26, 2020, the first established case of
COVID-19 disease was reported from Karachi,?® after-
wards, rapid viral transmissibility was observed in
various parts of Pakistan and became an epidemic in
the country.* According to the latest update on Oct 28,
2021 - 07:31 am Islamabad, confirmed-COVID-19 cases
were 1,271,027 with 28,414 deaths reported so far.>

The COVID-19 disease pathogen (SARS-CoV-2)
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natural history, clinical features, transmission pattern
and related risk factors of COVID-19 disease along
with different laboratory parameters and reinfection
cases observed in our hospital, serving as a major ter-
tiary care hospital of Karachi, Pakistan.

METHODOLOGY

This prospective observational study was conduc-
ted at the Department of Pathology in collaboration
with Department of Medicine, in a Tertiary Care Hos-
pital Karachi Pakistan, from March 2020 to February
2021 after getting approval from Hospital Ethical
Committee (IRB no. 16/TRG/ADM). The informed
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consent was taken from the patients or families. Du-
ring ongoing pandemic as per hospital standing order
procedure (SOP), all the patients requiring admission
in hospital were taken as suspected case of COVID-19
by undergoing RT-PCR testing for SARS- CoV-2.

Inclusion Criteria: Laboratory confirmed COVID-19
disease cases were included in study along with those
asymptomatic individuals who were contacts of confir-
med COVID-19 diseased patients and were tested PCR
positive. Contacts of COVID positive cases were called
telephonically and their samples were collected.

Exclusion Criteria: COVID-19 PCR negative patients
were excluded from the study irrespective of their sign
and symptoms.

Confidentiality of the patients was maintained by
using coding system. Sample size was calculated using
World Health Organization (WHO) calculator keeping
prevalence of COVID-19 disease at 7.9%.1!

Nasopharyngeal swabs were collected in viral
transport media (VIM) and transported to the micro-
biology laboratory to process theSARS-CoV-2RT-PCR.
If samples were not processed upon arrival, they were
stored for 6 hours at 18-25°C and for 24 hours at 2-7°C.
SARS-COV-2-R-GENE® Real-time detection kit were
used for the qualitative detection of virus RNA.1? The
nucleic acid extraction and the amplification process
were carried as per manufacturer protocol. This assay
targets both N-gene and RdRp genes, unique to SARS-
COV-2. Generally, the cycle threshold value (Ct-value)
<34 was categorized as the positive test result. The neg-
ative test reslut was considered on = 34 Ct-value and
clinical correlation of the disease.’® Those patients with
a strong history and positive clinical findings with
even high Ct value were reported as positive. Other
laboratory parameters include complete blood picture
(CBC), coagulation profile (PT, APTT and D-Dimers),
liver function test (LFT), renal function test (RFT) and
infectivity markers (C-reactive protein [CRP], serum
ferritin and serum lactate dehydrogenase [LDH] were
collected in EDTA anti-coagulated tube and Vacctue-
TM gel tubes respectively. The samples were processed
as per standard laboratory protocol in their respective
automated hematology and chemistry analyzers. The
latex agglutination method detected D-dimers with a
cut-off value of 200 ng/ml.

Clinical outcomes of the patients were followed
till March 3rd, 2021. PCR was repeated after one week
once the patient became asymptomatic. Asymptomatic
patients with negative nasopharyngeal swabs, collec-
ted 24 hours apart were considered recovered. Data

was recorded once RT-PCR was performed. The time
duration of viral shedding after initial positive PCR
was also recorded (total days till PCR remained posi-
tive). Additionally, in patients with reinfection, total
COVID antibodies (Abs) were performed by Electro
Chemiluminescence (ECLIA) method on Cobas e-411
against nucleocapsid protein (N) along with confirma-
tion by another diagnostic kit of KHB®RT- PCR which
detected ORF abl region, N, and E gene.

Statistical Package for Social Sciences (SPSS)
version 25 was used for the data analysis. Qualitative
variables like epidemiological details, clinical characte-
ristics, and comorbidities were presented as frequency
and percentages. The quantitative variables like age
and length of hospital stay were presented as mean
and standard deviation. Chi-square test was applied to
find out the association. The p-value of <0.05 was
considered statistically significant.

RESULTS

A total of 5190 SARS-CoV-2 RT PCR tests were
performed. Out of which, 561 (10.8%) tests turned
out to be positive, while 4,629 (89.2%) tests were found
negative. The mean age of patients was 39.45 + 31.9
years. There were 445 (79%) were males and 118 (21%)
were female patients. Depending upon the severity of
disease among PCR-positive patients, 151 (27%) pati-
ents were isolated at home as they were either asymp-
tomatic 117 (21%) or 34 (7%) patients had mild symp-
toms. At the same time, 410 (92.34%) patients with mo-
derate to critical disease based on their dyspnea status
and radiological findings, required hospital care. Our
study population was mainly non-medical staff 517
(92%) and medical staff 44 (8%). Only 2 (4.5%) patients
contracted the COVID-19 while working as first-line
responders among the medical staff. The rest, of the
cases 42 (95.5%), were associated with the history of
traveling or contact with their COVID-19 positive
family members (Table-I). Only eight HCW developed
the moderate disease and required hospital care, while
the rest of 36 HCW had mild disease and were quaran-
tined at home. None of our HCW was placed on venti-
lator support or required continuous oxygen inhala-
tion and showed smooth recovery.

On routine screening, there were only 4 (0.96%)
pregnant females found to be SARS-CoV-2 PCR posi-
tive who reported for Cesarean section/spontaneous
vaginal delivery (SVD) but remained asymptomatic
throughout her PCR positivity period. Of these four
deliveries, the positive PCR test was noted in two neo-
nates only. About 7 (1.24%) patients admitted for other
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surgical procedures were found to be SARS- COV-2
PCR positive. The majority of them 298 (53%), had a
positive history of traveling to COVID-19 disease-end-
emic areas, followed by 139 (24.8%) patients who had
known exposure to COVID-19 confirmed cases. While
113 (20%) patients had no history of exposure or trave-
ling. The time duration of positive PCR after initial
positive PCR varied between 8 days to 52 days with an
average of 13 £ 5 days (Table-I).

Table-I: Demographic data and clinical details of SARS-
COV- 2 PCR tested study populaction (n=5190).

Study parameters n (%)
Total PCR Performed 5190
Gender Distribution
Male 4148 (80%)
Female 1042 (20%)
Total PCR positive 561 (10.8%)
Gender Distribution
Male 445 (79%)
Female 118 (21%)
Mean age 3945 +31.9
Occupational History
Non-medical staff 517 (92%)
Medical staff 44 (8%)
Paramedics 34 (77.3%)
Doctors 10 (22.7%)
Healthcare associated 2 (4.5%)

PCR Positive After Exposure to COVID 19 patients
Travel to endemic areas 139 (24.8%)
Initial symptom 298 (53%)
Viral shedding Mean=7 + 2 days

On Routine Screening

Before surgery 7 (4 (0.96%)

Before cesarean/SVD (1.24%)
Clinical Presentation

Asymptomatic Patients 117 (21%)

Symptomatic Patients 444 (79%)

Mild disease 34 (7.66%)

Moderate to Critical disease 410 (92.34%)
Management

Home isolation
Hospital requirement

151 (27%)
410 (73%)

Out of 59 patients in HDU, 27 (45.7%) patients were
also placed on oxygen support at some point whenever
their SaO2 dropped below 94% on room air (Table-II).

Table-II: Details of Hospitalized patients with COVID-19
disease (n=410).

| n | %

Gender Distribution

Male (M) 331 81%

Female (F) 79 19%
Age Group Distribution

0-20 years 17 4.14%

21-39 years 125 30.48%

40-59 years 206 50.24%

60-89 years 62 15.15%

Mean age (year) 39.37 £31.9
Comorbid Conditions

Single Comorbidities

*(HTN, COPD, Asthma, 134 32.7%

IHD, DCM, Pul TB)

More than one 97 23.65%

comorbidities

No Comorbidities 179 43.65%
On Respiratory support n= 159 (38.78%)

Intermittent Oxygen 27/59 45.76% (6.6% in

support (HDU) 410 patients)

High flow oxygen support 37/50 74% (9% in 410

(continuous)/ICU patients)

0y o/ 3

Ventilators support (ICU) 13/50 26 A)p(i’;ize/rol tlsr)l 410
Total Hospital Stay

Minimum days (2-14days) 289 70.5%

Maximum days (15- o

35day9) ys ( 121 29.5%
Patients Outcome

Total ‘Discharged (home 214 5009

isolation)

Total Recovered 99 24.14%

Undfer t1jeatment / 54 13.2%

monitoring

Reinfection cases 6 1.46%

Total Deaths 37 9%

Among 410 admitted patients, 301 (73.4%) presen-
ted with moderate disease and were treated in the iso-
lation ward, while 59 (14.4%) patients were categorized
in the severe disease category and 50 (12.2%) with very
severe /critical disease. They were managed in a high
dependency unit (HDU) and Intensive care unit (ICU),
respectively. Fifty ICU patients admitted with >50%
bilateral lung involvement on chest imaging were cri-
tical. Amongst them, 13 (26%) patients required venti-
lators, while the remaining 37 (74%) patients were on
continuous high flow nasal prong oxygen inhalation to
maintain their oxygen saturation (SaO2 at least 94%).

II*Hypertension(HTN), Diabetes Mellitus (DM), Ischemic heart disease
(IHD),Dilated cardiomyopathy(DCM), Asthma, Chronic obstructive
pulmonary disease (COPD), Pulmonary Tuberculosis(TB).

Fever (55.85%) and dry coughs (44.1%) were the
most common clinical features among COVID-19 sym-
ptomatic patients, followed by generalized weakness
(41%), myalgias (36%), shortness of breath (30.63%),
headache (26%) and sore throat (23%). About 37/410
(9%) hospitalized patients died of COVID-19 complica-
tions, primarily of the elderly age group with a history
of comorbidities (89%). Ninety-nine patients (24%) rec-
overed completely and 214 patients (52%) were disch-
arged as they were stable and advised home quaran-
tine. The minimum stay at the hospital was noted
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as two days, while the maximum stay was calculated
as 35 days. There was a significant association with
COVID-19 disease in hospitalized patients with respect
to gender and risk factors according to the severity of
disease (p-value <0.02 & <0.05 respectively) mentioned
in Table-IIL

new symptoms with variable disease severity and
were reported after they re-tested positive by PCR on
the second occasion with negative total COVID Abs.
All of them were previously admitted and discharged
once fully recovered. Among them, 2 (33%) were heal-
th care workers who developed mild disease both

Table- III: Association of gender, risk factors and placement of patient in hospital in relation to severity of disease (n=410).

Gender, n (%) Risk Factors in Hospitalized Patients ol
! Smokers (n=238) Obesity (n=99) Undernourished (n=74)
Male 231 (56.34%) 37 (9%) 21 (5.1%) <0.02
Female 5 (1.2%) 62 (15%) 54 (13.17%) )
Placement in hospital on the basis of severity of disease
Moderate disease with mild Severe disease with moderate Very severe with severe
Gender dyspnea/Isolation ward dyspnea/High dependency dyspnea/ critical / Intensive p-value
(n=301) unit (HDU) (n=59) Care Unit (ICU) (n=50)
Male 248 (82%) 44 (74.5%) 39 (78%) <005
Female 53 (17.6%) 15 (25.4%) 11 (22%) )

Table-IV: Laboratory parameters and management of symptomatic patients with COVID-19 disease (n=444).

Variables Mild (n=34) Moderate (n=301) Severe (n=59) Critical (n=50)
S.Ferritin 2336 nmol/1 =500 nmol/1 > 800nml/1 >1000nml/1
(24-336 nml/1) 9 (26.47%) 85 (28.23%) 28 (47.45%) 31(62%)
>10-50 mg >50-100 mg/1 >100 mg/1 >200mg/1
S.CRP (6mg/1) 15 (44%) 195 (64.8%) 45 (76%) 39(78%)
230-446 u/1 2446 u/1 =500 u/1 =600 u/1
S.LDH (230-446 u/1) 34( Normal) 21 (7%) 15 (25.4%) 2 (44%)
S.LFT S.ALT=42U/L Normal Deranged Deranged Deranged
S.bilirubin = 3-18umol /1 34 11 (3.65%) 17 (28.8%) 33 (66%)
SRET Normal Deranged Deranged Deranged
S. urea ( 3.3- 6.7mmol/1) 34 9 (3%) 11 (18.6% 22 (44%)
S. creatinine ( 62-120umol/1) ’ 6%) ’
<150x10/1 Mild Moderate Severe
Thrombocytopenia 21(61.7%) <110x109/1 <80x109/1 <50%x 109/1
e 180 (60%) 31 (52.5%) 22 (44%)
D-Dimers <200 (normal) >200 >400 > 800
34 146 (48.5%) 21 (45.6%) 14 (28%)
Same + Add inj IOW Same + Add
R molecular wt heparin Same + add
Multivitamins . Supplemental oxygen, .
+Zinc supplement 0.5mg/kg body wt. inj InjToclizumab ventilator
Treatment options P Decadron 20mg stat then . . support for
+vitamin C+ . . Inj Remdesvir .
. 80mg twice daily or variable
observation . Plasma exchange for 14- -
Oxygen in some for 10 21dave duration
days Y

Patients who needed intensive care were presen-
ted with impaired liver function tests (LFTs), renal fun-
ctions tests (RFTS) and coagulation profiles. In cont-
rast, the rest of the patients with mild to moderate dis-
ease or asymptomatic have shown normal tests values
(Table-1V).

During our study period, we noted a total of 6
(1.46%) reinfection cases. Reinfection was labeled once
the patient was tested positive with the history of two
negative consecutive PCR tests when recovered from
their first course of illness. All of them presented with

times. On re-exposure to COVID-19 positive patients
after 90 days of their recovery, 4/6 (67%) patients pre-
sented with a mild course of disease while 2 with the
severe disease with oxygen dependency (Table-V).

DISCUSSION

In our single centered study from Karachi,
Pakistan involving 561 lab-confirmed COVID-19 pati-
ents, the majority were aged between 40-59 (50.3%).
These results were in concordance with a similar study
from the United States, according to which more than
half of patients (65%) were among 20 and 64 years of
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age, and only 5% being under 19 years 8. The majority
of admitted patients (81%) were males compared to fe-
males with female to male ratio (1:4), the studies from
South Korea and Iceland results were in concordance,
with male predominance.®10

was raised in patients on ventilator or oxygen support
indicative of poor prognosis; otherwise, it remains
normal. These findings were similar to another study
from China. They suggested that lactate dehydroge-
nase (44%), CRP (78%) and serum ferritin (62%) were

Table-V: Clinical details of the Six patients reported with reinfection.

Patient Details PCR Positive PCR Positive After Total COVID Outcome

n= 6/410 (1.46%) First Infection 90 Days Reinfection Antibody (Ab)

Healthcare worker =2/6(33%) 1st patient reactive: Both recovered &

Gender: males 1st patient: 1st patient: 11 July 20 & were discharged

Age: 25-30years 19 June 20 3rd Nov20 Non- reactive: 3Nov20 once symptom

Disease Severity: Mild (during 2nd patient reactive: free and Ab

both courses of illness) 2nd patient: 2nd patient: 13th Sep 20 & reactive again

Comorbidities: Nil 25th Aug 20 17th Dec20 Non-reactive: 17th Dec20 after 2 weeks on

Admitted: In ward repeat testing
1st patient reactive:

Other patients: 4/6 (67%) 1st patient: 30th 14th Sept 20 & 3/6 recovered &

1st patient: 10th

Gender: females (2) Aug 20

; Dec20
Males (2) 2nd patient: 4th ond patient: 25th
Age: 2 ( between 40-60yrs) Sept 20 pDecZO‘
2 (between 65-85yrs) 3rd patient: 15th .

. . 3rd patient: 1st Jan20
Disease Severity Sept20 4th patient: 20th Jan
Mild: 2 4th patient: 20th S,

Severe: 2 Sept -
Inwards: 2 5th patient: 28th Sthpatient:1st feb
Intensive Care: 2 Sept 20 2021
) P 6th patient: 15th feb
(oxygen dependent) 6th patient:1st 2021
Comordities: 4 Oct20

Non- reactive: 10tH Dec20
2nd patient reactive:
23rd Sep20 &
Non-reactive:25th Dec20.
3rd patient: 1st Oct20
Non- reactive:1st Jan20
4th patient: 15th Oct20
Non-reactive: 20th Jan 2021
Sthpatient: 21st Oct20
Non-reactive: 1st feb 2021
6th patient: 23rd Nov20 &

were discharged
once symptom
free and Ab
reactive again on
repeat testing
after 21days
Death:
1/6(16.7%) male
(82yrs) with
respiratory
failure

Non-reactive: 15th feb 2021

The seven common symptoms noted in our study
were fever (55.8%), dry cough (44%), generalized wea-
kness (41%), myalgia’s (36%), SOB (30.6%), headache
(26%), and sore throat (23%). Whereas a study from
China reported fever in 43.8% patients and a study
from the United States observed dyspnea (76%) as the
most common symptom.1415

In our study, 50 (12.2%) patients needed ICU
settings; among them, 13 (26%) of patients required
ventilator support, whereas 37 (74%) patients were on
high flow oxygen support; these findings were varying
in different studies.1617

Among our study population, there were relative
leukocytosis (lymphocytosis) with mild thrombocyto-
penia (60%) initially followed by lymphopenia, which
was a common finding seen in various other viral ill-
nesses. Patients who needed intensive care presented
with impaired liver function tests (LFTs), renal func-
tions tests (RFTs) and coagulation profiles. In contrast,
the rest of the patients with mild to moderate disease
have shown normal values. CRP and serum ferritin,
along with thrombocytopenia, were important infecti-
vity parameters indicative of disease progression with
their increasing or decreasing patterns. Serum LDH

taken as an important inflammatory markers used in
assessing the severity of disease.®

Risk factors like smoking (58%), obesity (24%),
undernourished (18%), single comorbid condition
(32.7%) and more than one comorbidity (23.65%) were
observed in our patients. Numerous studies showed a
high mortality rate associated with increasing age and
comorbid conditions.120

One of the important findings in our study was
low healthcare-associated COVID-19 disease, which
was mainly due to good infection control practices and
a well-planned approach. The training of hospital staff
in our set up was started well before an outbreak knoc-
ked our region, findings contrary to the regional study
by Atiga from Pakistan and studies from other parts of
the world by Nguyen. They mentioned the estimated
risk of HCA infection between 10-15% which was
much higher than our recorded statistics.?!.22

We categorized our patients based on disease
severity and managed them accordingly in our hospi-
tal. Patients with mild dyspnoea requiring nebuliza-
tion, admitted in the isolation ward were considered a
moderate disease. In contrast, patients with moderate
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dyspnoea requiring non-invasive ventilation support/
chest physiotherapy and oxygen saturation monitoring
were kept in HDU and categorized as having severe
disease. Very severe disease was defined as patients
with critical condition with 250% bilateral lungs invol-
vement on chest imaging were kept in the ICU. They
required continuous oxygen inhalation at higher con-
centrations or ventilator support to maintain their oxy-
gen saturation. Unfortunately, only two of our patients
recovered and revived back from ventilators; a multi-
center trial published in The Lancet in 2020 also sho-
wed a poor survival rate of patients who were placed
on ventilator support.2?> As per global data reported
so far, the aged people (over 60) were more prone to
develop severe disease with poor prognosis.?* We also
observed the same findings in our study as mortality
in our center was 9% and was higher among the male
elderly group requiring ICU admission. These findings
were in concordance with international statistics. After
the second wave, we noticed 6/410(1.46%) confirmed
reinfection cases out of the 2/6(33%) were HCW cases
we reported earlier in our case report.” One (16.7%)
elderly patient died with reinfection due to the severity
of second attack and comorbidities. Similar cases were
reported previously, both internationally and locally.
In conclusion, increased surveillance efforts are requi-
red to improve screening and emphasis on skilled mo-
lecular testing with clinical correlation, which can aid
in establishing accurate statistics of reinfection.
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