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CLINICAL AND LABORATORY CHARACTERISTICS AND 
OUTCOME OF COVID-19 PATIENTS ADMITTED TO THE 
ISOLATION WARD OF A PUBLIC SECTOR HOSPITAL  
Shumaila Ismail , Azizullah Khan Dhiloo, Sohaima Manzoor, Farzana Batool, Shehla Baqi

 ABSTRACT

Objective: To evaluate the clinical and laboratory presentation and outcome of COVID-19 patients admitted to a 
public sector hospital in Pakistan.

Methodology: This is a retrospective, cross sectional chart review of COVID-19 patients admitted to Dr. Ruth K.M 
Pfau Civil Hospital Karachi Isolation Ward from 28th February till May 28th 2020.

Results: Out of 306 admitted patients, 216 (70%) tested SARS CoV-2 positive of whom median age was 45. COV-
ID-19 was asymptomatic in 35 (16.2%), non-severe in 112 (51.9%), severe in 55 (25.5%) and critical in 14 (6.5%) 
patients. Severe/critical as compared to asymptomatic/non-severe disease was associated with co-morbidities 
(37 [53.6%] vs 35 [23.8%], p value <0.001), shortness of breath (50 [72.5%] vs 34 [23.1%], p value <0.001). 
Median [IQR] values demonstrated lower oxygen saturation (90 [87-92] vs 97 [97-98], p value <0.001) and lower 
absolute lymphocyte counts (1.3×109/L [0.9-1.82] vs 1.7×109/L [1.1-2.2], p value <0.001) with higher neu-
trophil to lymphocytic ratio (5.2 [3.3-8.4] vs 2.5 [1.6-3.7], p value <0.001), lactate dehydrogenase level (360U/L 
[271-566] vs 296U/L [207-377], p value <0.001), C-reactive protein (89mg/L [36-179] vs 19mg/L [0.9-91], p 
value <0.001) and ferritin level (580mg/L [331-1021] vs 341mg/L [163-679], p value <0.001).  Of 216 patients, 
2 (0.9%) died in the ward, whereas 13 (6%) were shifted to ICU of whom 12 died. Overall mortality was 14 (6.5%).

Conclusion: In COVID-19 patients admitted to a public sector hospital, severe disease was associated with 
co-morbidities and elevated inflammatory markers. Mortality was very high in those that required ICU care. 
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of the clinical characteristics of COVID-19 in Pakistan. 
A recent study from Karachi describes 299 patients 
with severe and critical COVID-19 that were admitted 
to a public sector hospital during the peak months of 
the first wave.3 Our study, however, covers the initial 
months of the first wave of coronavirus in patients 
presenting across the COVID-19 clinical spectrum. A 
similar study of 100 patients during the first wave of 
coronavirus has also been reported from Pakistan.4 Our 
study provides an opportunity to describe our experi-
ence at a public sector hospital when faced with this 
new and formidable challenge at a time of heightened 
fear and anxiety. It describes the clinical and laborato-
ry characteristics, management and outcome of these 
patients.

 METHODOLOGY

This is a retrospective, cross sectional descriptive 
study of patients who presented to Dr. Ruth KM Pfau 
Civil Hospital Karachi (CHK) in relation to COVID-19, 

 INTRODUCTION

COVID-19 cases were first diagnosed in December 
2019 in China and SARS CoV-2 coronavirus pandem-
ic was declared in March 2020.1 Worldwide, over 142 
million cases and 3 million deaths had been recorded 
one year later by April 2021.2 The first case in Pakistan 
was in the province of Sindh and was diagnosed on 
February 26th 2020 during the first wave of coronavirus 
which peaked in June. A second wave of COVID-19 be-
came evident in November 2020. In the following year, 
by February 2021, a third wave was already underway 
in the provinces of Khyber Pakhtunkhwa and Punjab 
and by April 2021, over 750,000 cases and more than 
16,000 deaths had been recorded in Pakistan.2

Pakistan is a country with a population of approx-
imately 224 million with only 4% of the population 
above 60 years of age. The young population in Paki-
stan could be a contributing factor to the less devastat-
ing impact of coronavirus so far. There is limited data 
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and were admitted to the Isolation Ward.  
CHK is a tertiary care public sector hospi-
tal providing care free of cost and is also a 
teaching hospital affiliated with the Dow Uni-
versity of Health Sciences. 

The study spans a 3 month period com-
mencing with the first admission (who was 
also the second reported case in the prov-
ince of Sindh) to the 18 bedded Isolation 
Ward on February 28th 2020 till May 28th 
2020. Subsequently, within the premises of 
CHK, the COVID-19 outpatient clinic, triage 
center and a testing facility for PCR for SARS 
CoV-2 were established and were fully func-
tional within four weeks by March 2020. In 
April 2020, a building within CHK with a ca-
pacity of 50 beds was designated as an ad-
ditional COVID-19 Isolation facility and a 12 
bedded COVID-19 medical ICU with negative 
pressure was readied for patients.

In order to assess the number of patients 
that presented to the CHK COVID-19 triage 
center during the initial stages of the epi-
demic, data was obtained from the registra-
tion counter electronic data and also tallied 
with the hand written COVID-19 Register. 
The number of PCR tests performed by the 
Central Laboratory of CHK during the study 
period was obtained from the computerized 
data of the IT department. Initially, when it 
was still early days of COVID-19 and con-
tainment protocols were not mature and well 
defined, we admitted all patients with sus-
pected or confirmed COVID-19.

Those that were confirmed COVID-19 re-
mained admitted until they tested negative 
for SARS CoV-2 coronavirus by PCR. When 
home isolation was allowed by the Sindh 
Government in April, we allowed clinically 
stable patients to go home after testing, and 
only those requiring hospitalization were ad-
mitted. 

Our study inclusion criteria were all pa-
tients admitted to the COVID-19 Isolation 

ward. We however excluded admitted pa-
tients that had been initially treated at outside 
healthcare facilities or were stepped down to 
the Isolation Ward after initial admission to 
COVID-19 Medical ICU at the hospital.

Medical records of all admissions to the 
two Isolation Wards were reviewed. Data 
sheets for all admissions that met the in-
clusion criteria were filled. For those that 
had a confirmed diagnosis of COVID-19, 
we documented the demographics, clinical 
presentation, laboratory and radiological 
data, management and outcome. Those that 
tested negative, and were found to have an 
alternate diagnosis, were analyzed as non-
COVID-19 admissions and data sheet was 
filled for demographics and diagnoses. 

Disease classification of COVID-19 for 
study purposes was according to the NIH 
National Guidelines of December 2020.5 
Asymptomatic COVID-19 was described as 
patients having no symptoms. Non-severe 
was described for patients with oxygen sat-
uration of ≥ 94% and respiratory rate of ≤ 
25 breaths/minute. Severe was described as 
oxygen saturation of < 94% or respiratory 
rate ≥ 25 breaths/minute. Critical disease 
was when presence of respiratory compro-
mise severe enough to require non-invasive 
ventilation (NIV) or mechanical ventilation 
(MV). During the study period, COVID-19 pa-
tients had been managed in accordance with 
the earlier national guidelines of April 2020.6 
Primary outcome studied was discharge or 
death. 

Data was entered on the IBM SPSS 
version 24. Continuous variables were ex-
pressed as medians, interquartile rang-
es. Student t test was used for continuous 
data and categorical data was presented as 
frequency and percentages. To see the as-
sociation, we used the Chi-squared test or 
Fischer’s exact as appropriate for categorical 
variables. Significance was set at α less than 
or equal to 0.05. 

Approval for the study was obtained from 
the Institutional Review Board of Dow Uni-
versity of Health Sciences (IRB-1790/DUHS/
approval/2021/).

 RESULTS

During the study period, 5405 patients 
presented to the COVID-19 triage center of 
the government hospital. Its Central Labo-
ratory performed 8083 PCR tests of which 
1879 (23%) were positive for SARS CoV- 2 
coronavirus. During the three month study 
period, 306 patients who met the study 
inclusion criteria were admitted to the two 
Isolation Wards. Of 306, 216 (70%) were 
SARS CoV-2 positive and 90 (30%) tested 
negative.

Of 216 confirmed COVID-19 patients, 
the median age was 45 (IQR 31-55) with 
a range of 13-90 years, 166 (76.9%) were 
males. 14 (6.4%) patients were health care 
workers. 72 (33.3%) patients had one or 
more co-morbidities with diabetes mellitus 
and hypertension most commonly reported 
in 43 (19.9%) and 40 (18.5%) respectively. 
(Table No 1)

At presentation, the median duration 
of symptoms since onset was 5 (IQR 1.2-
7) days. Most frequently reported symp-
toms were fever in 130 (60.2%), cough in 
106 (49.1%) and shortness of breath in 84 
(38.9%). COVID was categorized at pre-
sentation as asymptomatic in 35 (16.2%), 
non-severe in 112 (51.9%), severe in 55 
(25.5%) and critical in 14(6.5%)

At presentation, in 216, median absolute 
lymphocyte count (ALC) was 1.7×109/L (IQR 
1.1-2.2) with a median neutrophil lympho-
cyte ratio (NLR) of 3.0 (IQR 1.8-5.3), median 
C-reactive protein was 9.8 mg/L (IQR 0.9-
91), median lactate dehydrogenase was 296 
U/L (IQR 203-307). Chest X-rays were avail-
able in 208 of whom 76 (36.5%) had bilater-
al infiltrates. Oxygen therapy was required in 
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value: <0.001), higher median [IQR] lactate 
dehydrogenase level (360U/L [271-566] vs 
296U/L [207-377], p value: <0.001), high-
er median [IQR] C-reactive protein (89mg/L 
[36-179] vs 19mg/L [0.9-91], p value: 
<0.001) and higher median [IQR] ferritin 
level (580mg/L [331-1021] vs 341mg/L 
[163-679], p value: <0.001). Significantly 
more patients with severe/critical COVID-19 
had bilateral infiltrates on chest X-ray at pre-
sentation (54 [78%] vs 22 [15.7%], p value: 
<0.001). 

Out of 216 patients, 81 (37.5%) had a 
documented negative PCR, considered re-
covered, and discharged after a median stay 
of 14 (IQR 10-18) days whereas 82 (37.9%) 
were discharged to complete isolation at 
home without repeat PCR testing. Two died 
in the ward, and 13 were transferred to ICU 
of whom 12 (92%) died. Of 216, overall mor-
tality was 14 (6.5%) patients with all deaths 
occurring in patients with severe and critical 
disease (p value: <0.001). The overall me-
dian duration of hospitalization was 6 (IQR 
2-13) days. 

There were 90 admissions to the Isolation 
Ward that subsequently were reported to be 
SARS 2 PCR negative. Most (75 %) of these 
patients who turned out to be PCR negative 
were admitted during the first four weeks of 
the opening of the Isolation ward. Of 90, on 
further evaluation, 88 patients were found to 
not fit the case definition for suspected or 
probable COVID-19 and were counseled and 
discharged.  However, two were highly sus-
picious for COVID-19 and retained and man-
aged as such. Median age was 32 years, and 
two-thirds (67.8%) were male. Diagnoses in-
cluded upper respiratory tract infection in 65 
(72.2%). Median duration of stay in the Iso-
lation Ward of SARS 2 PCR negative patients 
was 1 (IQR 1-2) days. (Table No 3)

 DISCUSSION

Our study has shown that a public sector 

69 (31.9%) patients. (Table No 1) 

Comparison between COVID-19 patients 
with severe/critical and asymptomatic/
non-severe is shown in Table No 2. Severe/
critical disease was associated with the 
presence of co-morbidities (37 [53.6%] vs 
35 [23.8%], p value: <0.001), shortness of 

breath (50 [72.5%] vs 34 [23.1], p value: 
<0.001), lower median [IQR] oxygen sat-
uration (90 [87-92] vs 97 [97-98], p val-
ue: <0.001), lower median [IQR] absolute 
lymphocyte counts (1.3×109/L [0.9-1.82] 
vs 1.7×109/L [1.1-2.2], p value: <0.001), 
higher median [IQR] neutrophil to lympho-
cytic ratio (5.2 [3.3-8.4] vs 2.5 [1.6-3.7], p 

Table 1: Characteristics and Outcome of Patients with Covid-19 Admitted to A Pub-
lic Sector Hospital Isolation Ward (N=216)

Demographics         n (%)

Age (Median-IQR) 45(31-55)

Male 166(76.9)

Female 50(23.5)

Admitted from

COVID-19 Outpatient Clinic/Triage 164(75.90)

Outside healthcare facility 26(12.1)

Intra-hospital transfer 18(8.3)

Field Epidemiology and Laboratory Training Program(FELTP) 4(1.9)

Emergency Room 4(1.9)

Occupation

Healthcare worker         14(6.4)

Travel and Contact History

International and domestic travel within 21 Days 29(13.4)

Contact history with known or suspected COVID-19 47(21.8)

Co-morbidities

None

Diabetes Mellitus 43(19.9)

Hypertension 40(18.5)

Ischemic Heart diseases 8(3.7)

COPD 3(1.4)

Chronic Kidney Diseases 2(0.9)

Days Since Onset of Symptoms at Presentation (Median-IQR) n=181 5(1.2-7)

Symptoms

Asymptomatic 35(16)

      Fever 130(60.2)

      Cough 106(49.1)

      Shortness of breath 84(38.9)

Sore throat 16(7.4)

Rhinorrhea 16(7.4)

Diarrhea 6(2.8)

Headache 9(4.2)

Nausea and vomiting 6(2.8)

Altered level of consciousness 3(1.40)

Myalgia 19(8.8)

Disease Category at Presentation

Asymptomatic 35(16.2)
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ditions. Indeed, the pandemic has taken a 
toll on patients without COVID-19.9 Anxiety 
amongst healthcare workers remained at 
high levels throughout the span of this study 
with not enough support afforded by the in-
stitution.10 Mental health and psychosocial 
considerations must be addressed.10,11 

The median age of COVID-19 inpatients 
was 45 years which is much lower than 
those reported from other studies including 
the study of 299 patients with severe dis-
ease from Pakistan in which the median age 
was 60 years.3 This is because over two-
thirds of our patients were asymptomatic or 
with non-severe disease which is found in 
younger patients. A study from Pakistan of 
100 patients in the first wave of COVID-19 
reported an average age of  52 years.4 

Three-fourths were male as has been 
shown in numerous studies reporting male 
predominance in COVID-19.12 Risk factors 
for severe disease included the presence 
of co-morbidities.4 Shortness of breath is a 
clinical indicator of severe disease. Elevated 
inflammatory markers were also significantly 
elevated in severe disease in our study as 
has been demonstrated in many studies 
including a meta-analysis comprising 3962 
patients.13 

In early 2020, hydroxychloroquine was 
considered effective in COVID-19, and sup-
plies were expeditiously secured by the hos-
pital. Initially our patients received hydroxy-
chloroquine but it was stopped once studies 
did not support its efficacy. In a randomized 
controlled trial among patients hospitalized 
with COVID-19, those who received hydroxy-
chloroquine did not have a lower incidence 
of death at 28 days than those who received 
usual care.14 We gave steroids to most pa-
tients requiring oxygen, and the Recovery 
Trial has demonstrated a significant mortality 
benefit in such patients.15 Over half of our 
patients received antibiotics but studies now 
do not support antibiotics as part of standard 

Non-severe 112(51.9)

Severe 55(25.5)

     Critical 14(6.5)

Laboratory Findings at Admission (Median- IQR)

Absolute Lymphocyte Count (ALC) (109/L) 1.7(1.1-2.2)

Neutrophil Lymphocyte Count Ratio (NLR) 3.0(1.8-5.3)

Total Leukocyte Count (TLC) (109/L) 7.4(5.6-10.2)

Hemoglobin(g/L) 13.2(11.9-14.3)

Platelets(109/L) 223(166-301)

C-Reactive Protein (CRP) (mg/L) n=141 19.8(0.9-91)

      Lactate Dehydrogenase(LDH) (U/L) n=136 296(203-307)

Ferritin (mg/L) n=140 341(163-679)

Chest X-ray findings (n=208)

Clear 106(51)

Bilateral Infiltrates 76(36.5)

Unilateral Infiltrates 24(11.5)

Pleural effusion 2(0.96)

Management

Oxygen ( nasal cannula/face mask/non-rebreather) 69(31.9)

      Antibiotics 89(41.2)

Hydroxychloroquine 100(46.3)

Steroids 60(27.8)

Enoxaparin 39(18.1)

Outcome

Recovered with negative PCR (test based strategy for de-isolation) 81(37.5)

      Discharged to home isolation (without negative PCR documentation) 82(37.9)

Transferred to another healthcare facility for isolation 21(9.7)

Left against medical advice 17(7.9)

Died in ward 2(0.9)

Transferred to ICU 13(6.0)

Died in ICU 12 (92%)

Overall mortality 14 (6.5%)

hospital with limited resources had estab-
lished the full spectrum of COVID-19 facilities 
within 4 weeks of the first patient admission. 
Indeed the global pandemic of COVID-19 
has been an enormous test of governments 
worldwide due to high pressure on health 
systems and increased demand for essen-
tial medical supplies. 7 A study from a public 
sector hospital in Lahore, province of Punjab, 
describes how it prepared for COVID-19, and 
despite limited resources, established sys-
tems and policies, with the conclusion that 
all is possible in the public sector if there is 
political will.8 

Our study highlights that almost one-
third of admitted patients tested negative for 
COVID-19 and who, on further evaluation, 
were considered to have an alternative di-
agnosis. This is a reflection of panic and fear 
in both the public and healthcare workers at 
the time. Heightened anxiety in the gener-
al public is well exemplified by a young girl 
admitted to the Isolation Ward when brought 
by her parents for “cough that developed 
after shaking hands with a foreign tourist’. 
Similarly, there was a tendency for doctors 
to over-diagnose COVID-19, sometimes 
delaying the diagnosis and management of 
patients with alternative, often serious, con-
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Moreover, management guidelines were 
changing even during the short study dura-
tion so that comparison between modalities 
of treatment cannot be done. We do not have 
follow-up of patients who were discharged 
on isolation recommendations and therefore 
cannot comment on their final outcome.

 CONCLUSION

During the first wave of COVID-19 in Pa-
kistan, patients across the clinical spectrum 
of the disease were admitted to the Isola-
tion Ward of a public sector hospital. A male 
predominance was demonstrated. Severe 
disease was associated with the presence of 
co-morbidities, elevated neutrophil-to-lym-
phocyte ratios and high inflammatory mark-
ers.  Mortality was very high in those that 
required ICU care.  

 ACKNOWLEDGEMENT

The authors of the study acknowledge 
the kind input of Mr. Ayaz Memon, Data 
Processing Officer, Isolation Ward, Shaheed 
Mohtarma Benazir Bhutto Institute of Trau-
ma, Karachi- -Pakistan throughout the study. 

 REFERENCES

1. Wang D, Hu B, Hu C, Zhu F, Liu X, 
Zhang J, et al. Clinical characteristics 
of 138 hospitalized patients with 2019 
novel coronavirus–infected pneumo-
nia in Wuhan, China. Jama. 2020; 
323(11):1061-9.

2. World health Organization (WHO). 
Covid-19 coronavirus-19 pandemic. 
Geneva: WHO; 2021. 

3. Baqi S, Naz A, Sayeed MA, Khan S, Is-
mail H, Kumar V, et al. Clinical Charac-
teristics and Outcome of Patients With 
Severe COVID-19 Pneumonia at a Pub-
lic Sector Hospital in Karachi, Pakistan. 
Cureus. 2021; 13(2).

4. Asghar MS, Kazmi SJH, Khan NA, Akram 
M, Khan SA, Rasheed U, et al. Clinical 

Table 2: Comparison of Severe/Critical Covid-19 with Asymptomatic/Non-Severe 
Covid-19 In 216 Patients Admitted to the Isolation Ward

Variables
Severe /Critical 
69(31.9%) n (%)

Asymptomatic /Non-Severe 
147(68%) n (%)

p-value

<60 Years of age 52(75.4) 121(82.3)
0.156

≥60 years of age 17(26.4) 26(17.7)

Male 50(72.5) 116(78.90)
0.190

Female 19(27.5) 31(21.50)

Co-morbidities 37(53.6) 35(23.8) <0.001

Diabetes Mellitus 24(34.8) 19(12.9) <0.001

Hypertension 17(34.8) 23(15.6) 0.083

Fever 50(72.5) 80(54.4) 0.008

Cough 42(60.9) 64(43.5) 0.013

Shortness of breath 50(72.5) 34(23.1) <0.001

Altered Level Of Consciousness 3(4.3) 0(0.0) 0.032

Laboratory Values On Day Of Admission (Median-IQR)

Oxygen saturation 90(87-92) 97(97-98) <0.001

Absolute Lymphocyte Count 
(ALC)(109/L)

1.3(0.9-1.82) 1.7(1.1-2.2) <0.001

Neutrophil Lymphocyte Ra-
tio(NLR)

5.2(3.3-8.4) 2.5(1.6-3.7) <0.001

C-Reactive Protein(CRP) (mg/L) 
n=141

89(36-179) 19(0.9-91) <0.001

Lactate Dehydrogenase(LDH)
(U/L)n=136

360(271-566) 296(207-377) <0.001

Ferritin(mg/L)n=140 580(331-1021) 341(163-679) <0.001

Total Leukocyte Count (TLC)
(109/L)

9.3(5.7-12.4) 7.4(5.6-10.2) 0.007

Hemoglobin(g/L) 12(11.1-14.1) 13(11.9-14.3) 0.15

Platelets(109/L) 215(167-273) 223(166-301) 0.614

Chest X-ray Findings n=208

Clear 1(1.5) 105(75.0)

<0.001Bilateral Infiltrates 54(78) 22(15.7)

Unilateral Infiltrates 12(17.6) 12(8.5)

Outcome

Recovered (with negative PCR) 27(39.1) 54(36.7)

<0.001

Home isolation 17(24.6) 65 (44.2)

Transferred To Another Health-
care Facility For Isolation

1(1.4) 20(13.6)

Transferred To ICU 13(18.8) 0(0.0)

Left Against Medical Advice 9(13.0) 8(5.4)

Died (in ward and ICU) 14(20) 0(0.0)

care and should be reserved for secondary 
bacterial infection.16 

There was no mortality in patients that 
presented with non-severe disease in our 
study. Overall mortality in our study was 
6.5% which is higher than 3.77% reported 
from Wuhan, 17 but lower than reported from 

Pakistan where 22% was reported in a sim-
ilar population, as well as 37.7% in severe 
cases. 3,4 We found a very high mortality in 
those patients that required ICU care, as is 
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Limitations of our study include that it 
is retrospective with missing information. 
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