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ABSTRACT
Objective To understand the outcome of hospitalised 
patients from Mumbai City, which had the highest number 
of COVID-19 cases in India.
Design Observational study with follow- up.
Setting Data extraction from medical records of patients 
with COVID-19 admitted to Nair Hospital & TN Medical 
College, Mumbai, India.
Participants 689 patients with COVID-19 were admitted 
in the hospital from 26 March 2020 to 11 May 2020.
Primary and secondary outcome measures In- hospital 
mortality; joint effect of comorbidity and age on the risk of 
dying.
Results A total of 689 patients (median age 44 years) 
admitted with RT- PCR- confirmed COVID-19 were included 
in the study. Of these, 77.36% of patients were discharged 
alive while 22.64% died. 11.61% required some kind of 
oxygen support while 2.8% of patients required intensive 
care unit admissions. Older age (HR 2.88, 95% CI 2.09 to 
3.98), presence of comorbidities (HR 2.56, 95% CI 1.84 
to 3.55), history of hypertension (HR 3.19, 95% CI 1.67 to 
6.08), and presence of symptoms at the time of admission 
(HR 3.21, 95% CI 1.41 to 7.26) were associated with 
increased risk of in- hospital mortality. Treatment with a 
combination of azithromycin with hydroxychloroquine, 
antiviral or steroid compared with no treatment did not 
alter the disease course and in- hospital mortality. The 
combined effect of old age and presence of comorbid 
conditions was more pronounced in women than men.
Conclusions In- hospital patients were younger, less 
symptomatic with lesser need of ventilators and oxygen 
support as compared with many western countries.
Trial registration Not applicable (observational study, not 
a clinical trial).

INTRODUCTION
A total of 286 579 cases of RT- PCR- confirmed 
COVID-19 have been reported in India as 
of 11 June 2020, of which 8102 died due to 
the disease.1 Available data suggest that in 
India, 69% of cases are asymptomatic, while 
less than 15% of active cases need hospitalisa-
tion.2 With over 30 000 cases and 700 deaths, 
Mumbai City has the highest COVID-19 
burden in the country.3 For ensuring easy 

management of patients, the healthcare facil-
ities in the city are segregated into different 
categories depending on symptoms and 
health condition of patients with COVID-19.4 
These categories included COVID-19 care 
centres (CCCs), dedicated COVID-19 health 
centres (DCHCs) and dedicated COVID-19 
hospitals (DCHs).4 The dedicated CCCs were 
meant for patients who were suspected of 
having COVID-19, or COVID-19- confirmed 
cases with mild symptoms which were cases 
presented with fever and/or upper respira-
tory tract illness (influenza- like illness).4 Cases 
that were clinically classified as moderate, 
that is, pneumonia with no signs of severe 
disease (respiratory rate 15–30/min, SpO2 
90%–94%) were hospitalised in DCHCs.4 
Whereas, the DCHs offered comprehensive 
care primarily for cases clinically classified 
as severe, that is, severe pneumonia (with 
respiratory rate ≥30/min and/or SpO2 <90% 
on room air) or acute respiratory distress 
syndrome or septic shock.4 Nair Hospital & 
TN Medical College was the first and one of 
the three DCHs which started hospitalisation 
of COVID-19 severe cases since the begin-
ning of the outbreak. Although the clinical 
characteristics and outcome of patients with 
COVID-19 admitted in the hospitals have 

Strengths and limitations of this study

 ► The study provides an insight into the management 
and course of treatment for patients with COVID-19.

 ► The clinical course of patients with COVID-19 ad-
mitted during the first 3 months of the outbreak in 
Mumbai City is described.

 ► The study discusses the demographical and clinical 
risk factors in disease outcome.

 ► No biomarker data were available to assess severity 
of COVID-19.

 ► This is a single- centre study and thus not represen-
tative of Mumbai City’s population.

http://bmjopen.bmj.com/
http://orcid.org/0000-0002-6742-6378
http://orcid.org/0000-0003-4830-0486
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2020-042943&domain=pdf&date_stamp=2021-05-06


2 de Souza R, et al. BMJ Open 2021;11:e042943. doi:10.1136/bmjopen-2020-042943

Open access 

been described in various reports from China, Italy and 
the USA, a detailed understanding of the clinical course 
of the disease for hospitalised patients from India is not 
known. Here we describe the clinical course of patients 
with COVID-19 admitted during the first 3 months of the 
outbreak in one of the first DCHs in the city which caters 
to a population dwelling in many hot spots in the city.

METHODS
Study setting and participants
The observational study was conducted at BYL Nair Char-
itable Hospital & TN Medical College in Mumbai City, 
India. It is a 1043- bedded hospital with 110 intensive care 
unit (ICU) beds. In view of the hospital being designated 
as DCH, the bed capacities in regular wards and intensive 
care units were increased by 10% and 20%, respectively. 
All diagnosed and suspected cases of COVID-19 were 
referred to Kasturba Hospital and Nair Hospital & TN 
Medical College as they were the only DCHs in the city 
during the study period.

We identified 689 patients with COVID-19 admitted to 
these hospitals from 26 March 2020 to 11 May 2020. All 
patients enrolled in the study were RT- PCR positive for 
the SARS- CoV-2 infection. RT- PCR positivity was manda-
tory for diagnosis and treatment of COVID-19 at the 
study centre. We included patients in whom complete 
data were available from admission to discharge or death. 
The patients still admitted in the hospital at the end of 
the study period (as of 11 May 2020) were not included. 
The case files of these patients were reviewed, and infor-
mation on demographical details (age, gender), comor-
bidities, types of comorbidities, a requirement for oxygen 
support, admission to ICU and details of treatment given 
was obtained. Treatment with azithromycin, hydroxychlo-
roquine (HCQ), oseltamivir, lopinavir–ritonavir, steroid 
or oxygen support was considered to be the treatment of 
interest with the intention to cure. The patients who were 
completely asymptomatic were treated with multivitamins 
and zinc. For the purpose of this analysis, these patients 
have been considered as having received no treatment. 
No sample size calculations were performed. The sample 
size was determined by the time window of the study.

Statistical analysis
Continuous variables were summarised as mean (SD) and 
median (IQR). Categorised variables were summarised as 
count and percentages. Missing data were not included 
in the analysis. We estimated HRs for death, using the 
Cox proportional hazard model. The primary outcome 
was considered to be in- hospital death. We measured time 
to event in days from the date of hospital admission to 
the date of in- hospital deaths. The event was considered 
to be censored if individuals were discharged alive. We 
constructed Cox proportional HR models; one univar-
iate and the other in which all variables were adjusted 
for age (continuous) and gender (categorical). From the 
models, HRs with 95% CI were estimated for the included 

variable to determine their effects on the risk of in- hos-
pital mortality. We considered 12 variables in our Cox 
proportional hazard model (age, gender, comorbidities, 
number of comorbidities, presence of symptoms, history 
of hypertension alone, history of hypertension with any 
other comorbid conditions, history of hypertension 
and diabetes only, history of diabetes alone, history of 
diabetes with other comorbid conditions and treatment 
of interest).

The HR was for treatment with azithromycin only, HCQ 
only, azithromycin with HCQ, azithromycin with steroid 
and azithromycin with oseltamivir compared with indi-
viduals with no treatment of interest. We adjusted these 
estimates for age, gender and presence of comorbidities.

We also fitted an interaction model to understand the 
effect of age (age less than 50 years and greater than or 
equal to 50 years) on gender and presence or absence of 
comorbidities. As the interaction was statistically signifi-
cant at 5% level between age (categorical) and comorbid-
ities, we presented a joint effect of age and comorbidities 
stratified by gender.

All analyses were conducted on STATA V.15.

Patient and public involvement
Patients and/or the public were not involved in the 
design, conduct, reporting or dissemination plans of this 
research. The data of enrolled patients were extracted 
from available case files after approval from the Institu-
tional Ethics Committee.

RESULTS
Table 1 summarises the characteristics of patients 
admitted to the hospital and enrolled in the study. 
Patients discharged alive were much younger (median 
age 38, IQR 26) compared with those with in- hospital 
mortality (median age 55, IQR 20). A total of 351 women 
(50.94%) and 338 men (49.06%) were enrolled. Symp-
toms at the time of presentation were reported by 87.24% 
of patients who were discharged alive. Comorbid condi-
tions were reported by 129 cases (18.72%). No respira-
tory support was required for 520 patients (97.56%) who 
were discharged alive, while 13 patients required some 
kind of respiratory support. Sixty- seven patients (83.75%) 
requiring any kind of oxygen support died.

Patients’ details stratified by treatment details are 
provided in table 2. No comorbidity or any kind of respi-
ratory support was reported by 88 patients (12.77%) who 
did not receive any COVID-19- related treatment. Comor-
bidities were present in 21.46% of patients who received 
any kind of treatment of interest. Most of the patients 
received azithromycin plus HCQ (48.08%), while only 
azithromycin was received by 39.43% of patients. Azithro-
mycin with oseltamivir was received by 22.79% of patients. 
There were three deaths in the no treatment group, while 
153 out of 601 cases who received any kind of treatment 
of interest succumbed to the disease (table 2).
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Age, gender (male) and history of any comorbidities 
were associated with an increased risk of dying. Having a 
history of hypertension was independently associated with 
more than twofold risk of dying. There was no change in 
the disease course in patients who received any treatment 
(single- agent azithromycin or in combination with HCQ, 
oseltamivir or steroids) as compared with the no treat-
ment group (table 3 and online supplemental table 1).

The joint effect of older age and comorbidity stratified 
by gender is presented in figure 1. The HR of dying for 
a woman with the comorbid condition and older age was 
observed to be 8.10 (95% CI 4.04 to 16.23), while that 
for men with the comorbid condition and older age was 
observed to be 2.87 (95% CI 1.63 to 5.05).

DISCUSSIONS
The present study describes the clinical course of the 
patients admitted in a major COVID-19 care hospital of 
Mumbai City during the first 2 months of the epidemic. 
Initially, in the first 2 months, only Kasturba Hospital and 
Nair Hospital & TN Medical College were designated as 
DCH and were working in collaboration for treating the 
patients. The enrolled study participants in the study, 
therefore, provide a representative sample of patients 
with COVID-19 admitted in hospital (DCH facility). The 
study, however, did not include the mildly symptomatic or 
asymptomatic COVID-19- affected patients, as this group 
of patients was admitted in DCHC.

The data suggest that admitted patients with COVID-19 
are younger (median age 44 years) compared with that 
reported by the US and European population (median 
age 62 years)5; with less proportion of comorbid condi-
tions (18.72%) compared with western countries 
(14.40%–60.10%).6 Further, a history of hypertension 
and diabetes was reported only by 9.58% and 9.72% of 
enrolled individuals.

The patients coming to DCH were severely symptomatic, 
whereas mildly symptomatic and asymptomatic patients 

Table 1 Basic characteristics of COVID-19- admitted 
patients

Variable

Dead (n=156)
Discharged alive 
(n=533)

Number % Number %

Age in years

  10–19 2 1.28 24 4.5

  20–29 6 3.85 147 27.58

  30–39 16 10.26 109 20.45

  40–49 37 23.72 74 13.88

  50–59 31 19.87 101 18.95

  ≥60 64 41.03 78 14.63

Median (IQR) 55 (20) 38 (26)

Sex

  Male 94 60.26 244 45.78

  Female 62 39.74 289 54.22

Presence of symptoms at the time of presentation

  No 6 3.85 68 12.76

  Yes 150 96.15 465 87.24

Comorbid conditions

  No 98 62.82 462 86.68

  Yes 58 37.18 71 13.32

Types of comorbid conditions

  Heart disease 8 5.13 9 1.69

  Chronic 
pulmonary 
disease

5 3.21 6 1.13

  Diabetes 33 21.15 34 6.38

  Kidney 
diseases

5 3.21 15 2.81

  Liver diseases 1 0.64 1 0.19

  Hypertension 33 21.15 33 6.19

  Cancer 5 3.21 5 0.94

Number of comorbid conditions

  0 98 62.82 462 86.68

  1 30 19.23 41 7.69

  2 20 12.82 22 4.13

  3 8 5.13 7 1.31

  4 0 0.00 1 0.19

Severe acute respiratory infection*

  No 94 60.26 419 78.61

  Yes 62 39.74 114 21.39

Was patient in ICU (y/n)

  No 149 95.51 521 97.75

  Yes 7 4.49 12 2.25

Respiratory support

  No respiratory 
support

89 57.05 520 97.56

Continued

Variable

Dead (n=156)
Discharged alive 
(n=533)

Number % Number %

  Oxygen by 
mask/cannula

61 39.10 12 2.25

  Non- invasive 
ventilation

4 2.56 1 0.19

  Ventilator 
support

2 1.28 0 0.00

Median (IQR) 
length of stay in 
hospital

1 (3) 4 (7)

*Respiratory rate >30 breaths/min, severe respiratory distress, 
SpO2 <90% on room air.
ICU, intensive care unit.

Table 1 Continued

https://dx.doi.org/10.1136/bmjopen-2020-042943
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Table 3 Risk factors for in- hospital mortality from patients with COVID-19

Variable Dead|alive HR (95% CI)* P value*

Age (per year increase)   1.03 (1.02 to 1.04) ≤0.0001

  <50 63|376 Reference

  ≥50 93|157 2.88 (2.09 to 3.98) ≤0.0001

Gender

  Female 62|289 Reference

  Male 94|244 1.86 (1.34 to 2.57) ≤0.0001

Comorbidities

  No 98|462 Reference

  Yes 58|71 2.56 (1.84 to 3.55) ≤0.0001

Number of comorbid conditions

  0 98|462 Reference

  1 30|41 2.49 (1.65 to 3.75) ≤0.0001

  >1 28|30 2.64 (1.72 to 4.04) ≤0.0001

Types of comorbid conditions:

Hypertension only

  No 123|500 Reference

  Yes 10|8 3.19 (1.67 to 6.08) ≤0.0001

Hypertension with other comorbidities

  No 123|500 Reference

  Yes 33|33 2.52 (1.70 to 3.71) ≤0.0001

Hypertension with diabetes

  No 138|516 Reference

  Yes 18|17 2.39 (1.45 to 3.96) 0.001

Diabetes only

  No 123|499 Reference

  Yes 11|14 2.34 (1.26 to 4.35) 0.007

Diabetes with other comorbidities

  No 123|499 Reference

  Yes 33|34 2.52 (1.7 to 3.72) ≤0.0001

Treatment details:

Any treatment

  No treatment 3|85 Reference

  Yes 153|448 4.46 (1.41 to 14.07) 0.011

Only HCQ

  No treatment 3|85 Reference

  Yes 1|35 0.17 (0.014 to 2.13) 0.173

Only azithromycin

  No treatment 3|85 Reference

  Yes 13|224 0.95 (0.25 to 3.51) 0.941

Azithromycin+HCQ

  No treatment 3|85 Reference

  Yes 131|178 7.75 (2.45 to 24.49) ≤0.0001

Azithromycin+steroids

  No treatment 3|85 Reference

  Yes 67|13 15.70 (4.86 to 50.71) ≤0.0001

Continued
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were referred to DCHC. The death rate in our series was 
therefore higher as cases admitted to the hospital were 
late in their disease course and thus possibly only severely 
sick patients were hospitalised leading to high in- hospital 
mortality.

The current study also highlights that the number of 
admitted patients requiring oxygen support is very low 
(11.61%); only a small proportion requires ICU admis-
sions (2.76%) and ventilation support (0.29%).6 7 This is 
comparable with data from India with a requirement of 
oxygen support reported to be 1.91% with 2.25% requiring 
ICU care and only 0.0004% with the need for a mechan-
ical ventilator.8 Many western countries and the USA 
have reported higher requirement of admission to ICU 
(1%–26%), ventilation support (3%–88%) and require-
ment of any kind of oxygen support (1%–55%).6 9–13

The lower requirement of ICU and oxygen support 
in admitted patients in India has a huge implication 
for developing strategies for healthcare of patients with 
COVID-19. Given the high density of population in resi-
dential areas, the strategy in India and particularly in 
Mumbai should focus on spacious areas and facilities 
to quarantine positive cases. There seems to be a much 
lesser need for ventilators and ICU for treating patients 
with COVID-19 in India compared with western countries.

A total of 156 deaths were observed in admitted 
patients. The risk of death was higher for older patients 
(age greater than 50 years) and among men. Hyperten-
sion was observed to be one of the strongest risk factors 
for mortality. This is consistent with data from in- hos-
pital mortality reported from New York City, China and 
Italy.6 9–16 Given the globally high burden of hyperten-
sion and a possible understanding of the interaction 

between SARS- CoV-2 and ACE-2, it will be important to 
obtain information related to drugs (beta- blockers or 
ACE-2 inhibitors) taken by patients with hypertension.17 
We observed statistical significant multiplicative interac-
tion between old age and comorbidity. The joint effect 
of older age and the presence of comorbid conditions 
on the risk of dying was higher among women (HR 8.10, 
95% CI 4.04 to 16.23) than among men (HR 2.87, 95% CI 
1.63 to 5.05).

We evaluated the effect of azithromycin alone, HCQ 
alone and the combination of azithromycin with HCQ, 
oseltamivir and steroid on the risk of dying. All these drugs 
were administered with an intention to cure and were 
supposed to be effective against SARS- CoV-2. However, 
we observed no change in the disease course with all of 
these treatments of interest when compared with a group 
of individuals who did not receive any treatment. These 
results should be interpreted with caution as none of the 
no treatment group of patients had any comorbidity or 
required any oxygen support. As no treatment group was 
asymptomatic or mildly symptomatic, only three of them 
died; while almost all of them were discharged with advice 
to quarantine. Thus, the treatment of interest was given 
to a more symptomatic group of patients which could be 
responsible for high risk of death we observed with any of 
the treatment of interest. We therefore cannot conclude 
that these treatment combinations increase risk of death. 
However, our results suggest that these repurpose drugs 
could not alter the clinical course of the disease among 
this group. The same has been concluded in many 
randomised clinical trials which showed no reduction in 
mortality from these drugs.18–20

Variable Dead|alive HR (95% CI)* P value*

Azithromycin+lopinavir–ritonavir

  No treatment 3|85 Reference

  Yes 7|6 11.90 (2.98 to 47.52) ≤0.0001

Azithromycin+oseltamivir

  No treatment 3|85 Reference

  Yes 119|40 15.35 (4.85 to 48.56) ≤0.0001

Symptoms at the time of presentation

  No 6|68 Reference

  Yes 150|465 3.21 (1.41 to 7.26) 0.005

Severe acute respiratory infection

  No 94|419 Reference

  Yes 62|114 1.75 (1.26 to 2.43) 0.001

Respiratory support

  No 89|520 Reference

  Yes 67|13 5.70 (4.14 to 7.84) ≤0.0001

*HR calculated using univariate analysis.
HCQ, hydroxychloroquine.

Table 3 Continued
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Our study does not have biomarker data to assess the 
severity of disease and does not capture possible hetero-
geneity which might be there among patients with 
COVID-19 from different parts of India. There might be 
also differences in the socioeconomic strata of the patients 
admitted to centres other than TN Medical College & 
BYL Nair Hospital. A planned study will be required in 
understanding the difference in socioeconomic status 
associated with the development and progression of 
COVID-19 infection.

Our study provides reports of the clinical course 
of patients with COVID-19, admitted during the first 
2 months of an epidemic in a city with the highest 
number of cases. The study confirms that patients with 
COVID-19 in India are younger in age, have less number 
of comorbid conditions and possibly have a lesser need 
for intensive care.
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