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ABSTRACT

Objective: To present in-hospital COVID-19 mortality and the associated factors at a public sector tertiary
care hospital in Karachi

M ethodology: The current prospective, observational study was conducted at Jinnah Postgraduate Medical
Center, Karachi, Pakistan from June 1 to August 30, 2021 with the approval of the hospital ethics committee.
Data was collected prospectively from patients’ medical record files. COVID-19 infection positive cases were
diagnosed according to the guidelines of the WHO on |aboratory investigation of real time polymerase chain
reaction tests on a nasopharyngeal or oropharyngeal swab.

Result: Total 143 patients were enrolled in the study with median (IQR) age of 58 (48-69). The majority of
the patients were males (n=96, 67.13%) and had moderate to severe disease (n=128, 89.51%). During their
hospital stay, patients developed the following complications; pneumonia (n=99, 69.23%), ARDS (n=19,
13.28%), sepsis (=11, 7.69%), septic shock (n=5, 3.49%) and pedal edema (n=2, 1.39%). As many as 104
(72.72%), 69 (48.25%), and 42(29.37%) patients required pharmatherapy, non-invasive ventilation, and
mechanical ventilation respectively. While 54 (37.76%) patients died during their hospital stay. On multivariable
model, pneumonia, use of non-invasive ventilation, and mechanical ventilation, were identified as independent
predictors of mortality.

Conclusion: Most of the patientsin our study had moderate to severe disease. Therefore, the study indicates
that timely presentation to the hospital is of great importance to avoid adverse events which are significantly
associated with mortality.
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INTRODUCTION

In December 2019, the world came across a new
challenge for which it was unprepared. Chinaofficialy
declared that a respiratory illness caused by Severe
Acute Respiratory Syndrome Coronavirus 2 (SARS-
Cov-2), had begun in the city of Wuhan with an
estimated average incubation period of 5.1 days™?.
The virus was spreading so dramatically that within a
span of afew weeks, it had spread across the world
and affected more than 210 countries with a mortality
rate of 2.85% when it was declared aglobal pandemic
by the Word health Organization (WHO) on March
11, 2020*3,
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After the 1918 Influenza pandemic, COVID-19 brought
the biggest crises for public health®. Although the
clinical spectrum of the disease is quite broad, the
commonest presentation is flu-like illness. New
emerging variants such as alpha, beta, and delta were
associated with new waves of COVID-19 across the
world®. In spring 2020, the first COVID-19 wave
occurred which was at its peak in the summer season
in Pakistan. Then the second wave emerged in fall
2020 and itsintensity was decreased in early 20217, A
third wave started with the emergence of anew variant
B.1.1.7 from the United Kingdom, detected in Pakistan
on 27" January, 2021, leading to 100 deaths per day
across the country?®.

Pakistan being a middle-income country with an
estimated population of 197 million and having a
weaker healthcare system, has been at risk of higher
transmission of COVID-19°. M oreover, the failure to
achieve distancing because of social and economic
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barriers has been encouraging further waves of infection.
Therefore, it is of immense importance to examine
possible factors at all levels that could worsen the
patient outcome, so that it can be managed at the earliest
in order to sustain the smooth functioning of heathcare
systems in our local settings. We aim to present in-
hospital Covid-19 mortality and the associated factors
at apublic sector tertiary care hospital.

METHODOLOGY

The current prospective, observational study took place
at Jinnah Postgraduate Medical Center, Karachi,
Pakistan. The study was conducted from June 1 to
August 30, 2021. The Institutional Review Board of
JPMC approved this study by certifying it with IRB
certificate No. F.2-81/2020-GENL/42869/JPMC. Each
COVID-19 positive case was diagnosed according to
the guidelines of WHO on laboratory investigation of
real time polymerase chain reaction test on a
nasopharyngesal or oropharyngeal swab. Records of all
admitted patients were reviewed.

Patients’ age, gender, comorbidities, presenting
symptoms, diseases severity as assessed by Wang
criteria, laboratory investigations including
haemoglobin, total leukocytes count (TLC),
lymphocytes, neutrophils, total bilirubin, urea,
creatinine, sodium, potassium, c-reactive protein (CRP),
prothrombin time (PT), international normalized ratio
(INR), ferritin, d-dimer, procalcitonin levels, other
events during hospitalization such as development of
pneumonia, sepsisARDS, septic shock, requirement
of non-invasive ventilation (NIV), and mechanical
ventilation (MV) were recorded.

The collected data was entered into SPSS version 21
for statistical analysis. Categorical variables were
summarized as frequency and percentage. Numerical
variables were presented as median with inter-quartile
range (IQR) after assessing the assumption of normality
with Shapiro-Wilk test. Chi-square or Fisher-Exact test
was applied to compare categorical variables among
survivors and non-survivors whereas Mann-Whitney
U-test was applied to compare numerical variables.
Univariable odds ratio with 95% confidence interval
were computed using binary logistic regression to
assess significant factors associated with mortality.
Variables with p-value<0.25 on univariate model were
taken as candidates to build the final regression model.
A p-value of 0.05 wastaken as statistically significant
and <0.01 ishighly significant on final regression moddl.

RESULTS

Total 143 patients were made part of the study with
median (IQR) age of 58 (48—69). Most of the patients

were males (n=96, 67.13%), non-smokers (n=123,
86.01%) and had moderate to severe disease (n=128,
89.51%). The most frequently observed comorbidity
was hypertension (n=70, 48.95%), followed by diabetes
(n=59, 41.25%), ischemic heart disease (=20, 13.98%),
chronic obstructive pulmonary disease (n=8, 5.59%),
chronic kidney disease (n=5, 3.49%), chronic liver
disease (n=3, 2.09%), and malignancy (n=1, 0.69%).
Presenting features included fever (n=124, 86.71%),
dyspnea (n=99, 69.23%), cough (n=92, 64.34%), fatigue
(n=36, 25.17%), myalgia (n=35, 24.47%), diarrhoea
(n=22, 15.38%), headache (n=11, 7.69%), sore throat
(n=10, 6.99%), chest pain (n=5, 3.49%), haemoptysis
(n=4, 2.79%) and rhinorrhea (n=3, 2.09%). During
their hospital stay, patients developed the following
complications: pneumonia (n=99, 69.23%), ARDS
(n=19, 13.28%), sepsis (n=11, 7.69%), septic shock
(n=5, 3.49%), and peda edema (n=2, 1.39%). As many
as 104 (72.72%), 69 (48.25%), and 42 (29.37%) patients
require pharmatherapy, non-invasive ventilation, and
mechanical ventilation respectively. While 54 (37.76%)
patients died during their hospital stay, 89 (62.24%)
were survivors and were discharged alive.

Table 1 presents the comparison of patients’
characteristics among COVID-19 survivors and non-
survivors. Survivors were significantly younger than
non-survivors (p<0.001). Frequency of diabetes
(p=0.007) and hypertension (p=0.009), moderate to
severeillness (p=0.001), pharmatherapy (p=<0.001),
sepsis (p<0.001), septic shock (p<0.01), ARDS
(p<0.01), use of NIV (p<0.001), and the use of MV
(p<0.001) were significantly higher in non-survivors
than in survivors.

Table 2 shows the comparison of patients' presenting
vitals and laboratory investigations among alive and
deed patients. Respiratory rate (p=0.001), TLC (p=0.005),
lymphocytes count (p=0.003), neutrophils count
(p<0.001), urea (p<0.001), creatinine (p=0.002), INR
(p=0.021), ferritin levels (p=0.008), d dimer (p=0.006)
and procalcitonin levels (p=0.003) were significantly
different among alive discharged and non-survivors.

Table 3 presents uniavriable and multivariable
association of variableswith mortality. On univariables
model, advanced age (OR=1.06, 95% Cl: 1.03 - 1.09),
presence of diabetes (OR=2.57, 95% CI: 1.29 - 5.19)
and hypertension (OR=2.50, 95% CI: 1.25 - 5.01),
increasing TLC (OR=1.09, 95% CI: 1.03 - 1.16),
neutrophils (OR=1.07, 95% ClI: 1.02 - 1.12), ferritin
levels (OR=1.01, 95% CI: 1 - 1.01), use of NIV
(OR=241.81, 95% ClI: 31.09 - 1880-28) and MV
(OR=124.86, 95% ClI: 26.96 - 572.92) were associated
with increased risk of mortality. On multivariable
model, when effects were adjusted for other covariates,
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Table 1: Comparison of Patients' Characteristics Among
COVID-19 Survivors and Non-survivors

Table 2: Comparison of Vitalsand Laboratory Investigations
Among Alive and Dead Patients

CKD: chronic kidney disease, CLD: chronic liver disease, COPD: chronic
obstructive pulmonary disease IHD: ischemic heart disease NIV: non-
invasive ventilation, MV: mechanical ventilation, #: Age is expressed as
median (inter-quartile range), TFisher-Exact test was reported, ** Significant
at p<0.01

use of NIV (aOR=1276.53, 95% Cl: 15.63-104227.54)
and (94.25, 95 CI: 6.44-1378.66) were associated with

odds of mortality.

DISCUSSION

We aimed to ascertain the in-hospital COVID-19
patients’ mortality and its associated factors. We
observed that around 40% of the patients were non-
survivors. A similar mortality rate (39%) was reported
in another Pakistani study®. In-hospital death rates of
47%, 40.8% and 48.6% were reported from other parts
of the world™13. However, a meta-analysis showed a
lower in-hospital mortality rate of 24.3%. In our

Variables Alive Dead | p-value | |Variables Alive Death | p-value
n (%) n (%) ' Median (IQR) | Median (IQR)

- . Systolic blood pressure | 130 (120-140) 130 (109-140) | 0.366
Soci ;J—demograpm cs Diastolic blood pressure| 80 (74-90) 80 (66.8-90) 0.090
Age 54 (45 - 61)65 (54.5 - 73)| **<0.001 |  Regpiratory rate 22 (20-25) 28(21.8-32) |**0.001
Male gender 63(65.6) | 33(344) | 0.232 Pulserate 96(89-104) | 98.5(78.8-110) | 0.633
Smoking 10 (50) 10 (50) 0.224 Haemoglobin 12.2 (11.15-13.6) | 12.3(10.3-13.8) | 0.525
Comorbidity platelets 209 (153-310) |214.5(127.5-288)| 0.376
Diabetes 29(49.2) | 30(50.8) | **0.007 TLC 10(7.3-141) | 132(8.7-22.1) [**0.005
Hypertension 36(51.4) | 34(48.6) | **0.009 | |Lymphocytes 15(9.3-19) 10(55-17) |**0.003
HD 10 (50) 10 (50) 0224 Neutrophils 79(73.9-855) | 87.5(80-91.3) [**<0.001
CKD 2 (40) 3(60) 10.366 Total bilirubin 0.52 (0.41-0.7) 05(0.4-0.8) | 0332
Malignancy 00) 1(100) 0378 Urea 42 (265-515) | 585 (37-103.8) [**<0.001
COPD 2(50) 2.50) 10476 Crefa\tlnlne 0.89 (0.74-1) 1(0.8-2.2) **0.002

: Sodium 136 (133-138) | 137 (134-140) | 0.079
CLD | 2(66.7) | 1(33.3) | 11.000 POt um 393643 38354 | 0144
Presenting features CRP 61(14.8-119) | 94.5(26.8-175) | 0.050
Fever 77(62.1) | 47(37.9) 0.929 PT 107 (10.3-12) | 10.7(10.3-11.9) | 0.925
Myalgia 23(65.7) | 12(34.3) | 0625 INR 0.93(0.9-1.01) | 0955(0.9-1) | *0.021
Fatigue 24(66.7) | 12(33.3) 0.526 Ferritin 577 (331.5-1135) | 792 (577-1365.75)| **0.008
Cough 60(65.2) | 32(34.8) 0.324 D dimer 0.3(0.3-0.7) 0.6(0.3-2.8) | **0.006
Haemoptysis 4 (100) 0(0) +0.297 Procalcitonin 0.19 (0.12-0.36) 0.7 (0.2-0.7) |**0.003
Headache 6 (54.5) 5(45.5) 10.748 CRP: C-reactive protein, TLC: total leukocytes count, PT: Prothrombin
Dyspnea 59 (59.6) 40 (40.4) 0.328 ii*m(_a, INR: international normalized ratio, *Significant at p<0.05,
Chest Pain 3(60) | 2(0) | fiooo | | oonfieaap<oot
Mild illness 15 (100) 0(0) **0,001
In-hospital events study, most of the admitted patients were male and
Pharmatherapy 50(48.1) | 54(51.9) |**<0.001 majority was admitted in hospital ina moderate to
Preumonia 66 (66.7) | 33(33.3) 0135 severe C(_)ndltlon. In contrast_ to our findi ngs, another
. Pakistani study reported a higher proportion of mild
Sepsis 0(0) 11(100)  [+**<0.001 .
Septic shock 00) 5100) [F*<0007 disease cases than moderate to severe. However, that
study was conducted in one of the biggest free of cost
ARDS 0(9) 19(100) [1**<0.001  pogpitals in Karachi which is easily accessible to
Use of NIV 16(23.2) | S3(76.8) |**<0.001|  pgtients. Otherwisein our society, usually health seeking
Useof MV 2(48) | 40(95.2) |**<0.001|  pehaviour of peopleis casua with the assumption that

they were safe from COVID-19 which was al so reported
in asurvey conducted in Karachi®.

Predominance of males among infected patients has
also been documented in other studies'®’. The most
plausible explanation for thisis smple that males spend
more time outdoors than females in our society hence
are more exposed and vulnerable to infections.
However, mortality rate among maes and females was
not significant in the current investigation which isin
line with the findings of many other studies'®6:17.
However, there are some studies that report higher
mortality risk in malesthan females™8. The difference
in males and females mortality rates could be due to
higher smoking rate among males which has overal
influence on the immune system response.

56

Ann Jinnah Sindh Med Uni 2022; 8(2):54-58



Covid-19 inside out: in-hospital outcomes

Table 3: Univariable and Multivariable Predictors of Mortality

Variables OR (95% CI) p-value aOR (95% ClI) p-value
Age (in years) 1.06 (1.03 - 1.09) **<0.001 1.04 (0.96-1.13) 0.306
Male gender 0.65(0.32- 1.32) 0.234 -

Smoking 1.79 (0.69 - 4.64) 0.228 - -
Diabetes 257 (1.29-5.19) **0.007 0.17 (0.01-2.06) 0.162
Hypertension 2.50(1.25-5.01) *0.010 6.83 (0.62-75.14) 0.116
IHD 1.79 (0.69 - 4.64) 0.228 - -
Systolic blood pressure 0.99 (0.98 - 1.01) 0.241 1.01 (0.95-1.07) 0.684
Diastolic blood pressure|  0.984 (0.96 - 1.01)) 0.167 0.91 (0.82-1.02) 0.103
Respiratory rate 0.996 (0.98 - 1.01) 0.600 - -
Platelets 0.99 (0.99 - 1) 0.135 1(0.99-1.01) 0.847
TLC 1.09 (1.03- 1.16) **0.003 1.03 (0.91-1.16) 0.677
Neutrophils 1.07 (1.02- 1.12) **0.003 1(0.97-1.03) 0.980
Urea 1.01(1-1.02) **(0.004 1.01 (0.99-1.04) 0.345
Creatinine 1.01 (0.99 - 1.03) 0.242 1.01(0.91-1.12) 0.880
CRP 1(1-1.01 0.053 1(0.99-1.01) 0.896
Ferritin 1.01(1-1.01) *0.032 1(1-1) 0.769
Use of NIV 241.81 (31.09 - 1880-28) | **<0.001 | 1276.53 (15.63-104227.54) | **0.001
Use of MV 124.86 (26.96 - 572.92) | **<0.001| 94.25 (6.44-1378.66) **0.001
Pneumonia 0.55(0.27 - 1.13) 0.103 0.02 (0-0.33) **(0.007

*Significant at p<0.05, ** Significant at p<0.01

In our study, increasing age was observed to be linked
with increased mortality risk. Increasing age is a
consistent factors that has been reported (1;Iobally as
predictor of death for COVID-19 infection™6. In our
study, hypertension was the most frequent comorbity
and was a so linked with higher death risk in univariate
analysis. Hypertension was also seen as COVID-19
mortality predictor in other studies'®. Moreover,
hypertension is awell-known factor for increased risk
of all-cause mortality regardless of age and gender®®.
In present study, diabetic patients were more likely to
be non-survivors but there was no association when
sample was adjusted for other covariates which could
be due to low sample size. However, various studies
report that diabetes could worsen the patients' outcome
and prolong the recovery time and even cause mortality?>%.

We found that neutrophils' counts, urea, creatinine,
ferritin levels, CRP levels, d-dimer, and procalcitonin
were significantly higher among non-survivors. Wu et
al, in their study, also reported higher neutrophils, d-
dimer, ferritin levels, and CRP levels among non
survivors®. Almazeedi et al and Giacomelli et a also
reported higher levels of CRP and d-dimer in their
studies'®?®. It is also noticeable that non-survivorsin
our study developed acute ARDS, sepsis, septic shock
which isin line with other studies'®. Interestingly,
pneumonia was associated with less risk of mortality
in our study which may be taken as patients who were
developing pneumonia were surviving, as compared

to patients who were developing any other
complications.

The current study presented an experience of public
sector tertiary care hospital in Karachi. In our study,
antibiotics impact on mortality was not studied which
could further guide the clinicians in management of
COVID-19 cases. Secondly, being asingle center study,
the sample size was not sufficiently large. It might be
possible to obtain more possible associated factors
with larger sample size. Therefore, astudy with larger
sample size may be conducted as pandemic is not over
yet, to further strengthen the findings.

CONCLUSION

Most of the patients in our study had moderate to
severe disease. Thus the study indicates that timely
presentation to the hospital is of great importance to
avoid adverse events which are significantly associated
with mortality.
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