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Disease Severity, Clinical Characteristics and Outcome of Patients Hospitalized

with Novel Coronavirus Disease at a Tertiary Care Hospital, Rawalpindi
Muhammad Mahtab Shabir'*, Shazia Nisar?, Zobia Urooj?, Uzma Qayyum?, Fozia Fatima3, Zahid Hussain?

ABSTRACT
Objective: To describe the clinical characteristics, signs & symptoms, disease severity, and outcome of
patients admitted with novel coronavirus infection.
Study Design: Comparative cross-sectional study.
Place and Duration of Study: The study was conducted in the Department of Medicine of Pak-Emirates
Military Hospital, (PEMH), Rawalpindi from May 1%, 2020 to June 30", 2020.
Materials and Methods: Patients hospitalized with novel corona virus infection during the study period
were prospectively enrolled in this study. Patients at least 15 years and above, either gender, hospitalized
with confirmed diagnosis of covid-19 (SARS-CoV-2) were eligible to be enrolled. The study outcomes
included disease presentation, severity at time of reporting, admission to critical care or intensive care unit
and mortality. Patients were identified as mild, moderate, severe and critical in accordance with World
Health Organization guidelines, based on symptom severity, laboratory and imaging findings.
Results: There were 400 hospitalized patients with confirmed SARS-CoV-2, out of which 51 (12.8%) were
females, while 349 (87.3%) were males with overall mean age of 48.45+16.2 years. There were 300 (75.0%)
patients with mild disease severity, while 65 (16.3%), 20 (5.0%) and 15 (3.8%) with moderate, severe and
critical disease condition, respectively. The number of patients died were 22, with fatality rate of 5.5%. Age
and presence of comorbidities (cardiac disease, diabetes, hypertension, pulmonary disease, kidney disease)
were significantly associated with disease severity and death due to novel coronavirus infection.
Conclusion: Patients with older age, diabetes, hypertension, pulmonary disease, kidney disease were at
higher risk of developing severe disease condition and death due to novel coronavirus infection.
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viruses as MERS and SARS coronaviruses.! The
novel coronavirus outbreak widely spread to a
large number of countries within short span of

Introduction
In December 2019, a novel virus originated from
Wuhan city of China, known as Severe Acute

Respiratory Syndrome Coronavirus (SARS CoV 2).
Novel coronavirus belongs to the same family of
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time. World Health Organization on 11" March
2020 declaredthis disease a pandemicwhich
infected215 countries and territories around the
world with around 43.8 million confirmed cases
and 1.2 million deaths.?

Novel corona virus causes severe acute respiratory
distress among infected patients, with a quite
variable case presentation and symptom severity.
With an incubation period of 1 - 14 days, most
commonly ranging from 3 — 7 days, the disease has
been divided into three clinical stages of infection on
the basis of disease severity.? The early infection
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response phase (stage 1), is asymptomatic or mild in
naturewhere infection is limited to upper respiratory
tract; themoderate pulmonary phase (stage 2)
involves lower respiratory tract infection leading to
development of pneumonia; and severe hyper
inflammatory phase (stage 3) results in development
of a cytokine storm syndrome, acute pulmonary
injury, sepsis, multiple-organ failure and death.*

In patients with mild to moderate symptoms, fever,
sore throat, cough, nasal congestion and fatigue are
the most common presenting complaints. Some of
the patients also present with gastrointestinal
disturbances including nausea, vomiting, diarrhea
and cramps, and more severe patients experience
breathing difficulty, tachypnea, in-drawing of chest
and pneumonia.’ Old age, weak immune system and
underlying comorbidities e.g. diabetes,
hypertension, cardiovascular and cerebrovascular
diseases, are the significant risk factors associated
with progressive severity of illness.’ The case fatality
ratio for this illness is also very wide, which lies
between 0.1% - 25.0%."” The true value is difficult to
estimate at this point in time because actual level of
transmission of infection is underestimated in many
countries because substantial portion of people
infected with the virus never reported to the
healthcare setup due to mild to moderate
symptoms.

There had been no approved treatment options to
prevent or treat this novel infection so far, thus most
of the times the focus has been on symptomatic
treatment and supportive measures.® Treatment
modalities being used to treat novel coronavirus
patients are based on experiences from previous
viral outbreaks including MERS, SARS, Ebola etc.
Most commonly used treatment options include
antiviral drugs, corticosteroids, antimicrobial
therapy, anticoagulants, oxygen therapy, continuous
renal replacement therapy, convalescent plasma
therapy, and monoclonal antibodies etc.’

In this study we aim to describe the epidemiological
data, clinical characteristics, signs andsymptoms,
disease severity, and outcome of patients admitted
with novel coronavirus infection in a tertiary care
hospital of Rawalpindi.

Materials and Methods

This prospective cohort was conducted from May 17,
2020 to June 30", 2020. The study was approved
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from Institutional Review Board for ethical clearance
(IRB letter number A/28/EC/212/2020). All
consecutive patients hospitalized with novel corona
virus infection during the study period were
prospectively enrolled in this study. Patients at least
15 years or above, either gender, hospitalized with
confirmed diagnosis of covid-19 (SARS-CoV-2) were
eligible to be enrolled. Case diagnosis was made in
accordance with standardized criteria, nasal and
pharyngeal swabs samples tested positive for
presence of SARS-CoV-2 virus via real-time reverse
polymerase chain reaction(PCR) test were labelled as
confirmed cases.

“Novel coronavirus (nCoV) acute respiratory
infection clinical characterization data tool” (version
9.2)" developed by International Severe Acute
Respiratory and emerging Infections Consortium
(ISARIC) and World Health Organization (WHO) was
used to collect data for this study. The case report
form was filled for all the patients at the time of
admission, on ICU admission and daily up to
discharge or death. Baseline data including
demographics and clinical characteristics, onset &
details of symptoms and admission details were
recorded on the first day of admission. Pathogen
detection results and other laboratory findings were
recorded whenever requested, and patient
management details including daily assessments,
medications, complications were recorded on daily
basis. The survival data was noted at
discharge/death.

The study outcomes included disease presentation,
disease severity at admission, admission to critical
care or intensive care unit and mortality at follow up.
Patients were identified as mild, moderate, severe
and critical in accordance with World Health
Organization guidelines, based on symptom severity,
laboratory and imaging findings." Patients with
fever, slight upper respiratory symptoms and
negative finding of pneumonia on imaging were
labelled to have mild disease condition. Patients
with shortness of breath, mild pneumonia with no
need of oxygen therapy were defined to have
moderate disease condition. Patients with severe
respiratory distress, difficulty in breathing,
respiratory rate of more than 30 breaths per minute,
oxygen saturation of less than 93% on room air were
said to have severe disease. Whereas those with
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worsening respiratory symptoms, bilateral opacities
on imaging, respiratory failure, acute respiratory
distress syndrome requiring mechanical ventilation,
defined by Berlin definition,organ failure, shock,
requiring ICU admission were defined to have critical
disease condition."”*’Patients with decrease in fever,
relief in respiratory symptoms, disappearance of
pulmonary opacity on imaging, and a negative real-
time PCR for detection of SARS-CoV-2 were
considered to be showingimprovement with time.

The data was shifted from WHO case report forms to
data management software (IBM SPSS version 23.0).
Descriptive statistics for continuous variables were
reported as mean and standard deviation, while for
categorical data frequency and percentages were
used. Inferential statistics including categorical
group comparisons were made by using chi-square
test, while for mean comparison among different
groups' independent samples T-test and one-way
ANOVA was used. A value of p less than or equal to
0.05 was considered significant in this study.
Univariate and multivariate analysis was done using
logistic regression analysis and the associations were
expressed as odds ratio and 95% confidence interval.

Results

There were 400 hospitalized patients with confirmed
SARS-CoV-2 diagnosis prospectively enrolled in the
study and followed up till death/discharge from
hospital. There were 51 (12.8%) females, out of
which 2 (3.9%) were pregnant, while 349 (87.3%)
males with overall mean age of 48.45+16.2 years
(age range 19 — 75).Gender specific mean age was
found to be 47.47+16.2 years and 48.59+16.3 years
for females and males respectively with no
significant difference. History of travel was reported
by 50 (12.5%), while 361 (90.3%) reported history of
close contact with confirmed case within past one
week. Out of 400, 41 (10.3%) patients were
healthcare workers, 11 (2.8%) were laboratory
workers while remaining 347 (86.7%) were from
general population. Baseline characteristics of
patientsincluding comorbities, are shownintable 1.
Majority of the patients [394 (98.5%)] presented
with fever, 382 (95.5%) cough, 384 (96.0%) sore
throat, while 16 (4.0%) had runny nose, 24 (6.0%)
experienced loss of smell/taste, and 3 (0.8%) had ear
pain. Fatigue was also one of the most common
symptoms, reported by 380 (95.0%) of the patients.
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Around 15 (3.8%) patients presented with wheezing,
in addition to other common signs/symptoms,10
(2.5%) had vomiting, 17 (4.3%) had diarrhea, 32
(8.0%) had headache, conjunctivitis was noted in 2
(0.5%) patients, 6 (1.5%) had skin rash, 13 (3.3%)
reported to have chest pain, while 57 (14.2%) and 11
(2.8%) had muscle and joint pain. More serious
symptoms comprised of shortness of breath in 17
(4.3%) patients, indrawing of lower chest wall in 4
(1.0%) patients, altered consciousness in 4 (1.0%)
patients and seizure in 1 (0.3%) patient was
observed.

Table 1: Epidemiological baseline data and summary of
clinical characteristics (n=400)
Characteristics

Frequencies Percentages
(n) (%)
Epidemiological Data

Age (meantSD) 48.45+16.2 years

Gender
e  Females 51 12.8%
e  Males 349 87.3%
History of travel 50 12.5%
Direct contact with confirmed 361 90.3%
covid-19 patient
Status
. Healthcare worker 41 10.3%
e  Laboratory worker 11 2.8%
e  General population 347 86.7%
Clinical Data
Comorbidities
e  Cardiac disease 19 4.8%
e  Pulmonary 18 4.5%
disease/COPD 9 2.3%
e  Asthma 24 6.0%
e  Kidney disease 5 1.3%
e  Liver disease 21 5.3%
e  Diabetes 17 4.3%
° Hypertension 4 1.06%
e Rheumatic arthritis
Current smokers 33 8.3%
Obesity (BMI>25) 22 5.5%

On the basis of presenting symptoms, and worsening
of symptoms after hospital admission, the study
patients were divided into four categories of disease
severity. There were 300 (75.0%) patients who had
mild disease severity, 65 (16.3%) patients had
moderate disease severity, 20 (5.0%) were identified
to had severe disease and 15 (3.8%) patients were
critical who required admission to the ICU and
mechanical ventilation as depicted in figure 1.

Oxygen therapy was administered to 23 (5.8%) of the
patients belonging to severe/critical group, while 10
(2.5%) and 5 (1.3%) required non-invasive and
invasive mechanical ventilation respectively.
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Fig 1: Distribution of disease severity spectrum among
patients admitted with novel coronavirus disease

Vasopressor inotropic support was required by 14
(3.5%) patients, while intravenous steroids,
antibiotics and antiviral drugs were administered to
38(9.5%) severe/criticallyill patients.

Out of400, 22 (5.5%) patients died while 378 (94.5%)
survived and were discharged after negative SARS-
CoV-2 real-time PCR test. Mean hospital stay in days
was compared with disease severity using one-way
ANOVA test. The hospital stay was significantly
highest for critical patients, followed by severe,
moderate and mild disease condition (18.5+4.0 vs
17.1324.2 vs14.6£1.5 vs 14.03+2.5 respectively,
p<0.001). Chi-square test was used to compare
disease severity with mortality outcome. It was
found that disease severity was significantly
associated with mortality, as most of the patients
with critical disease died [12/15 (80.0%)] as
compared to patients with severe and moderate
disease [8/12 (40.0%) and 2/63 (3.1%) respectively].
Comparison of age was done with disease severity
using one-way ANOVA, and independent samples T-
test was used to compare age with mortality
outcome. Similarly, comparison of comorbidities
with disease severity and mortality outcome was
done by using Chi-square test. Patients who died due
to coronavirus infection were significantly older as
compared to those whose symptoms improved and
were discharged (55.64+15.1 vs 48.03%16.2,
p=0.033) asgivenintable 2.

Patients who developed severe and critical disease
severity were of older age as compared to those with
mild or moderate disease i.e. 46.96116.1 vs
52.34+16.1 vs 53.80+16.5 vs 54.27+14.3 years
(p=0.015) for mild, moderate, severe and critical
disease condition respectively. Upon multivariate
analysis it was found that patients with pulmonary
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Table 2: Association of various risk factors with survival
outcome in patients with novel coronavirus disease

Survival Outcome
Alive/Discharg

Risk Factors Death P-value
ed
(n=378) (n=22)
Age in years 48.03+16.2  55.64+15.1  0.033*
MeantSD
Disease Severity

e Mild 300 (79.4%) -

. Moderate 63 (16.7%) 2 (9.1%)

. Severe 12 (3.2%) 8 (36.4%)

e Critical 3 (0.8%) 12 (54.5%)  <0.001*
Cardiac Disease 13 (3.4%) 6(27.3%) *
Pulmonary Disease 10 (2.6%) 8 (36.4%)

Asthma 4 (1.1%) 5(22.7%)
Diabetes 15 (4.0%) 6 (27.3%)
Hypertension 11 (2.9%) 6(27.3%)
Kidney Disease 18 (4.8%) 6(27.3%)

*Independent-samples T-test, **Chi-square test

disease were 28.5 times more likely to die due to
novel corona virus infection as compared to others
(OR=28.5, 95% ClI 7.8 — 104.5, p<0.001), similarly
odds of death due to coronavirus infection for
patients with asthma and kidney disease increased
27.9(95% Cl 5.1—153.9, p<0.001) and 6.5 folds (95%
Cl1.5-27.2,p=0.01) asshownintable 3.

Table 3: Multivariate analysis showing significant predictor
variables of mortality among confirmed novel coronavirus

patients

Predictor Odds 95% Confidence p-value

factors ratio Interval

Asthma 27.9 5.1-153.9 <0.001

Pulmonary 28.5 7.8-104.5 <0.001

disease

Kidney disease 6.5 1.5-27.2 0.01
Discussion

The findings from our study are in line with results
reported in many other studies highlighting the
disease severity pattern and mortality ratio. Li LQ et
al* reported similar fatality rate of 5% in a study of
1994 covid-19 patients extracted from 10 different
studies. Zhang et al” reported an overall mortality
rate as 3.7%.

Fever was the most commonly reported
sign/symptom for novel coronavirus patients,
followed by cough, sore throat and fatigue. These
finding are consistent with results from other studies
including Wang R et al,” Xu XW et al,"’and Sun Y et
al”, Guan Z et al” reported a similar prevalence of
respiratory and gastrointestinal symptoms observed
in 1099 patients of covid-19. Pan Li et al* reported a
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higher rate of symptoms related to gastrointestinal
tract including vomiting and diarrhea where around
50% of the patients showed these signs, where as in
our study only 12% of the patients manifested
gastrointestinal symptoms. Serious respiratory
symptoms including opacities on imaging scan,
shortness of breath, unconsciousness and wheezing
are rarely encountered signs/symptoms of
coronavirus infection but are significantly associated
with disease severity and death as reported by
Rothan SA et al” and Jin Y et al.” Similar results were
observed in current study where serious respiratory
symptoms were significantly associated with poor
outcome and disease severity.

Age was found to be significantly associated with
mortality and disease severity in this study. Patients
who died of coronavirus infection were significantly
older as compared to others (55.64+15.1 vs
48.03+16.2 years, p=0.033). Patients who developed
severe and critical disease severity were of older age
as compared to those with mild or moderate disease.
Similar results were reported by Lian J et al” and
ZhangJ et al” that patients with older age were more
prone to develop severe covid-19 symptoms and
were also associated with poor outcome i.e. chances
of death were more in older patients. The most likely
explanation for this phenomenon was published by
Zhou F et al” who concluded that old age is linked to
declined cell-mediated immune function and
decreased humoral immune function which results
in poor viral replication control.

Presence of comorbidities including cardiac disease,
pulmonary disease, asthma, kidney disease,
diabetes and hypertension are reported to be
significantly associated with development of severe
disease condition and such patients are more likely
to die due to novel coronavirus infection.”* Meta-
analysis conducted by Yang J et al,”” reported a
pooled odds ratio of 2.36 (95% Cl 1.46 — 3.82,
p<0.001),2.46 (95% Cl 1.76 —3.44, p<0.001) and 3.42
(95% Cl 1.88 — 6.22, p=0.001) associated
withhypertension, pulmonary and cardiac disease
respectively for patients to develop severe disease
condition. In our study cardiac disease was not found
to be significantly associated with severe disease
condition or death which is contrary to meta-analysis
performed by Yang J et al.”* Similarly, Emami A et al”
in another meta-analysis reported pooled
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prevalence of 16.37% (95% Cl 10.15% — 23.65%,
p<0.001), 12.11% (95% Cl 4.40% - 22.75%, p=0.001),
7.63% (95% Cl 3.83% - 12.43%, p<0.001) and 7.87%
(95% Cl 6.5% - 9.28%, p=0.001) for hypertension,
cardiovascular disease, smoking and diabetes in
patients severely infected with novel coronavirus
infection. The results are quite similar to present
study results where most of these comorbidities
were found to be potential risk factors of severe
novel coronavirus disease and death.

Conclusion

Patients with older age, diabetes, hypertension,
pulmonary disease, kidney disease are at higher risk
of developing severe disease condition and death
due to novel coronavirus infection. It is
recommended that patients with existing co-
morbidities should be managed proactively for
covid-19 infection, keeping in mind their high-risk to
develop associated complications.
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