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Abstract

A significant proportion of patients with coronavirus disease 2019 (COVID‐19)
require timely hospitalization to reduce the risk of complications and mortality. We

describe the trends of the age and gender stratified outcomes among hospitalized

COVID‐19 patients with moderate to severe illness at the largest dedicated tertiary

care COVID‐19 government hospital in New Delhi, India. A retrospective cohort

study through secondary data analysis from in‐patient hospital data of patients

admitted from April 1 to November 15, 2020 was conducted. The data of 10,314

laboratory‐confirmed patients with COVID‐19 was analyzed, of which 8899

(86.28%) were discharged after recovery, and 1415 (13.72%) died. The mean (SD)

age of the hospitalized patients was 46.43 (18.74) years (n = 10,309) including 6031

(58.50%) male and 4278 (41.50%) female patients (n = 10,309). On bivariate ana-

lysis, increasing age was associated with significantly higher odds of mortality in

both gender (p < .001). The mortality rate in female patients was lower (11.92%)

compared with male patients (15.75%) (p = .675). However, elderly women had the

highest odds of mortality (p < .001), indicating the possible role of delayed health

seeking behavior, secondary to familial, and social neglect. Mortality in the patients

with COVID‐19 also occurred early after admission suggesting rapid deterioration,

delayed reporting by patients, or their late referral from other health facilities.

However, the overall statewide recovery rate showed steady improvement since

the onset of the pandemic. In contrast, the recovery rate among the moderate‐
severe cases that were hospitalized at this tertiary care center during the same

period reflected a lower nonspecific zigzag pattern indicating limited effectiveness

of the COVID‐19 treatment regimens.
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1 | INTRODUCTION

It is well‐established that although most patients with coronavirus

disease 2019 (COVID‐19) have mild‐moderate symptoms and show

recovery, a significant proportion require timely hospitalization to

reduce the risk of complications and mortality.1,2 The state of Delhi

comprising the Indian capital city with a population of 19.6 million

had recorded 0.48 million COVID‐19 cases and 7614 associated

deaths as of November 16, 2020.3 Previous studies show that the

risk of severe COVID‐19 illness and fatality is higher among men,

elderly, and in individuals with comorbidities, especially diabetes.4

Overall recovery rates from COVID‐19 in developing countries in-

cluding India is high but there is paucity of information on the out-

comes among patients with moderate‐severe illness requiring

hospitalization.5,6

Objective: to ascertain the risk of age and gender of hospitalized

moderate‐severe patients with COVID‐19 in Delhi, India on their

treatment outcomes including duration of hospitalization, recovery,

or death. We further described the age and gender stratified out-

comes in the cohort.

2 | PATIENTS AND METHODS

2.1 | Study setting and duration

We conducted a retrospective cohort study through secondary data

analysis from in‐patient data of patients admitted from April 1 to

November 15, 2020 at the Lok Nayak Hospital (LNH), the largest

dedicated COVID‐19 government tertiary care hospital in Delhi,

India. According to the government guidelines, regular hospitals

could be converted into dedicated COVID hospitals for referral and

management of moderate‐severe patients with COVID‐19.7 The LNH

is a 2000 bed multispecialty hospital located in the Central District

of Delhi which provides services free of cost to all patients. Nearly

one in five deaths in the entire state of Delhi during the period of

observation occurred among the patients hospitalized at the LNH.3

2.2 | Admission criteria

In the state of Delhi, patients with mild disease were not immediately

hospitalized in any government hospital and instead their suitability

for home isolation was ascertained by a district health team.8

COVID‐19 patients with severe disease or moderate disease along

with the presence of comorbidities, or those with initially mild dis-

ease but experiencing worsening of symptoms or depletion of oxygen

saturation were referred and managed at the LNH. Severe disease

constitutes severe pneumonia (respiratory rate [RR] ≥ 30 per min

and/or SpO2 < 90%), or acute respiratory distress syndrome, or

septic shock and those patients requiring intensive care. Moderate

disease was defined as RR ≥ 15 < 30 and/or SpO2 90%–94%.7

2.3 | Laboratory testing

The severe acute respiratory syndrome coronavirus 2 detection in

respiratory specimens (nasal and oropharyngeal swabs) was con-

ducted using real‐time polymerase chain reaction (RT‐PCR) methods.

Clinical management protocol: of the hospital was based on the

recommendations of the Indian Council of Medical Research, which

was updated as per the evidence generated in drug trials and in-

ternational consensus guidelines regarding the best clinical prac-

tices.9 The hospital also framed guidelines for use of the drugs and

treatments which were repurposed for use in patients with COVID‐19
through a multidisciplinary expert committee that was constituted for

the purpose.

(i) Anticoagulation therapy with heparin was instituted in the ad-

mitted patients having raised D‐dimer levels, or in the patients

in whom hypoxia was induced after a 6 min' walk test.

(ii) Hydroxychloroquine was used extensively in patients except

those with underlying cardiac illness after electrocardiogram

monitoring until August 2020 with progressive phasing out of

the drug.

(iii) Remdesivir was prescribed to patients with moderate disease

after no response to steroids for 3 days and nonresponse to

oxygen therapy with increasing FiO2, or in case of lymphopenia.

(iv) Tocilizumab was recommended for moderate‐severe cases with

progressively increasing oxygen requirement despite being on

steroids, extensive and bilateral lung disease on computed to-

mography or X‐Ray, and a 10‐fold increase in interleukin‐6 le-

vels indicative of cytokine storm.

(v) Ivermectin use was permitted in admitted cases but contra-

indicated in pregnant women, patients with hepatic, or renal

disease, and the elderly of age more than 65 years.

(vi) Corticosteroids are usually reserved for patients having severe

and critical COVID‐19, or in those with moderate illness having

multiple comorbidities.

(vii) Plasma therapy was reserved for patients with RR > 30,

SpO2 < 93, P/F < 300, and lung infiltrates > 50% presenting

within 7 days of symptom onset.

Some of the therapies including Remdesivir, Ivermectin, and

Plasma Therapy were not recommended by the ICMR due to paucity

of evidence from high‐quality trial data but was permitted in the LNH

based on the clinic acumen and experiences of the treating

physicians.

2.4 | Discharge criteria

According to the recommended country guidelines, patients were

usually discharged after 10 days of symptom onset in the case of: (i)

absence of fever, (ii) resolution of breathlessness, and (iii) no oxygen

requirement.10
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2.5 | Methodology

Patient data were extracted from the hospital electronic registration data

and the laboratory records with respect to the following variables: age,

sex, date of admission, date of outcome, type of outcome, and the initial

patient RT‐PCR laboratory reports.

2.6 | Statistical analysis

Data were entered in MS‐EXCEL 2016, cleaned, and then analyzed with

IBM SPSS Version 25 (Armonk, NY: IBM Corp). The results were ex-

pressed in frequency and proportions for categorical variables and mean

and standard deviation for continuous variables with normal data and

median and interquartile range for non‐normal data. The difference be-

tween proportions was assessed with the χ2 test and the difference

between means by the independent samples t‐test. A p value < .05 was

considered statistically significant.

2.7 | Ethical considerations

The study was approved by the Institutional Ethics Committee (F.1/IEC/

MAMC/(74/02/2020/No71) with exemption from full review. Patient

consent was not applicable since we analyzed secondary data.

3 | RESULTS

We analyzed admission and outcome data of 10,314 laboratory‐
confirmed patients with COVID‐19 from April 1 to November 15 2020.

Among these patients, 8899 (86.28%) were discharged after recovery,

and the case fatality rate was 13.72%. Furthermore, 438 (4.25%)

COVID‐19 positive patients were hospitalized at the hospital's

COVID‐19 intensive care unit directly at the time of admission, of

which 290 (66.21%) patients died.

The mean (standard deviation) age of the patients was 46.43 (18.74)

years (n=10,309). The age‐profile of the patients was less than 30 years

in 2210 (21.44%), 30–39 in 1587 (15.39%), 40–49 in 1614 (15.66%),

50–59 in 1955 (18.96%), 60–69 in 1760 (17.07%), and more than or

equal to 70 in 1183 (11.48%). The recovery rate in the less than 30,

30–39, 40–49, 50–59, 60–69, and more than or equal to 70 age‐group of

patients was 96.97%, 94.09%, 88.85%, 82.81%, 77.50%, and 69.74%,

respectively.

There were a total of 6031 (58.50%) male and 4278 (41.50%) female

patients (n=10,309). On bivariate analysis, among COVID‐19 cases, in-

creasing age was associated with significantly higher odds of mortality in

both gender (p< .001) (Table 1). On adjusted analysis, the risk of mor-

tality was independently associated with male gender adjusted odds ratio

(aOR) 1.14 (95% confidence interval [CI] 1.01–1.29, p= .032), and in

those aged 60–69 years aOR 9.09 (95% CI 6.95–11.89, p< .001), or more

than or equal to 70 years aOR 13.59 (95% CI 10.33–17.86, p< .001),

compared with the patients below 30 years of age.

The median duration of hospital stays among the COVID‐19 re-

covered and death outcome patients were 9 (interquartile range [IQR]

6–13) (n=8369) and 5 (IQR 2–10) days (n=1415), respectively (p va-

lue < .001). Furthermore, mortality in the patients with COVID‐19 oc-

curred early after admission indicating either the rapid deterioration,

delayed reporting by patients, or their late referral from other health

facilities. Among the geriatric, in comparison with the younger patients

with COVID‐19, the duration of hospital stay was significantly prolonged

among the recovered (p< .01) and shorter in those who had a fatal

outcome (p< .001) (Figure 1). Moreover, the odds of mortality was po-

sitively associated with age more than or equal to 40 years (p< .001)

4 | DISCUSSION

The present study observed that mortality rate in younger patients

especially aged less than or equal to 40 years was very low, a finding

consistent with the global evidence.11,12 Furthermore, the mortality rate

in female patients was lower (11.92%) compared with male patients

(15.75%) but this difference was not statistically significant (p= .675) in

contradiction with the overall country‐picture which records higher case

fatality among women than men.13 However, in most parts of the de-

veloped world, COVID‐19 positive male patients have significantly worse

prognosis than female patients, attributable to both a biological and

behavioral predisposition.14

In this study, almost 28.55% patients belonged to the geriatric age

group although their share in the total population of India is only 8%

suggesting increased morbidity and mortality in this subgroup, probably

due to weakened immunity and the presence of multiple comorbidities.

The mortality rate among the hospitalized patients in this study

(13.72%) was also significantly lower compared with reports in Brazil

(39.6%)2 and New York, USA (21%).12 India has globally one of the

highest recovery and the lowest COVID‐19 mortality rates. Potential

reasons for the phenomenon could be the younger age‐profile of the

patients and the overall lower percentage share of elderly population,

which is evident from the lower mean age of hospitalized patients in this

study compared with China11 and the USA.12 Nevertheless, in the pre-

sent study, elderly women had the highest odds of mortality, indicating

the possible role of delayed health seeking behavior, secondary to familial

and social neglect, contributing to adverse outcomes in this most vul-

nerable subgroup.15 Higher innate immunity due to pre‐existing burden

of infection from poor hygiene and the long‐standing policy of universal

BCG vaccination at birth inducing trained immunity could be other fac-

tors that improved prognosis in Indian patients.16,17

The overall statewide recovery rate demonstrated steady improve-

ment since the onset and progression of the pandemic. In contrast, the

recovery rate among the moderate‐severe cases that were hospitalized

at this tertiary care center during the same period reflected a lower

nonspecific zigzag pattern indicating limited effectiveness of the

COVID‐19 treatment regimens (Figure 2).

The strengths of the study are the large sample size and sample

representativeness. The study also reports on the COVID‐19 sex‐
disaggregated data of moderate‐severe hospitalized patients. However,
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there are certain study limitations. First, the data on the presence of

comorbidities like diabetes, hypertension, and lung disease that are

known to increase the risk of mortality and adverse outcomes4 among

patients with COVID‐19 was unavailable since we could not assess

individual patient records manually as the hospital does not maintain

electronic health records. For similar reasons, the patients clinical and

laboratory parameters that were likely predictors of their prognosis

could not be ascertained through this analysis which also precluded the

F IGURE 1 Duration of Hospitalization in
patients with coronavirus disease 2019
stratified across age and gender (N = 10,309)

F IGURE 2 Comparison of the trends of the COVID‐19 recovery rate among hospitalized moderate‐severe and the overall statewide rate in
Delhi, India (April 1–November 15)
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estimation of the adjusted mortality rates.18 Data on socioeconomic

status of participants are not collected in a hospital setting but never-

theless being a government hospital, the LNH catered more to the so-

cioeconomically vulnerable populations. Finally, the recovered patients

were not followed‐up beyond the day of discharge to assess the in-

cidence of potential post‐COVID complications.

ACKNOWLEDGMENTS

We thank all the frontline health workers of the hospital. We also

thank Mr. Ajit Singh, data manager, information technology de-

partment of the hospital

CONFLICT OF INTERESTS

The authors declare that there are no conflict of interests.

AUTHOR CONTRIBUTIONS

Conceptualization: Vikas Malhotra, Saurav Basu, Nandini Sharma,

Suresh Kumar, and Amod Borle. Methodology: Vikas Malhotra,

Saurav Basu, Nandini Sharma, Suresh Kumar, and Amod Borle.

Formal Analysis: Saurav Basu, and Kumar Dushyant. Investigation

(Data acquisition): Vikas Malhotra. Resources: Vikas Malhotra,

Nandini Sharma, Suresh Kumar, and Sandeep Garg. Supervision:

Vikas Malhotra, Sandeep Garg, and Amod Borle. Writing (original

draft): Saurav Basu. Writing (Review & Editing): All authors.

PEER REVIEW

The peer review history for this article is available at https://publons.

com/publon/10.1002/jmv.26956.

DATA AVAILABILITY STATEMENT

The anonymized data set associated with this study will be provided

on reasonable request to the corresponding author.

ORCID

Saurav Basu http://orcid.org/0000-0003-1336-8720

Kumar Dushyant http://orcid.org/0000-0002-1714-5404

REFERENCES

1. Li L, Huang T, Wang Y, et al. COVID‐19 patients' clinical char-

acteristics, discharge rate, and fatality rate of meta‐analysis.
J Med Virol. 2020;92(6):577‐583. https://doi.org/10.1002/jmv.

25757

2. Picon RV, Carreno I, da Silva AA, et al. Coronavirus disease 2019

population‐based prevalence, risk factors, hospitalization, and

fatality rates in southern Brazil. Int J Infect Dis. 2020;100:

402‐410. https://doi.org/10.1016/j.ijid.2020.09.028
3. Delhi fights Corona. Bulletin. [Internet] Available from: https://

delhifightscorona.in/news/. Accessed December 1, 2020.

4. Chidambaram V, Tun NL, Haque WZ, et al. Factors associated with

disease severity and mortality among patients with COVID‐19: a
systematic review and meta‐analysis. PLoS One. 2020;15(11):

e0241541. https://doi.org/10.1371/journal.pone.0241541

5. Bhandari S, Tak A, Singhal S, et al. Patient flow dynamics in

hospital systems during times of COVID‐19: cox proportional

hazard regression analysis. Front Public Health. 2020;8:585850.
https://doi.org/10.3389/fpubh.2020.585850

6. Krishnasamy N, Natarajan M, Ramachandran A, et al. Clinical outcomes

among asymptomatic or mildly symptomatic COVID‐19 patients in an

isolation facility in Chennai, India. Am J Trop Med Hyg. 2021;104(1):
85‐90. https://doi.org/10.4269/ajtmh.20-1096

7. Ministry of Health and Family Welfare. Government of India.

Guidance document on appropriate management of suspect/

confirmed cases of COVID-19. [Internet] Available from: https://

www.mohfw.gov.in/pdf/FinalGuidanceonMangaementofCovid

casesversion2.pdf. Accessed December 1, 2020.

8. Government of NCT of Delhi. Guide to home isolation. [Internet]

Available from: https://delhifightscorona.in/wp-content/uploads/2020/

06/DG_Home-Isolation-Guidelines-Eng.pdf Accessed December 1, 2020.

9. Government of India. Ministry of Health & Family Welfare. Clinical

Management Protocol: COVID‐19. [Internet] Available from: https://

www.mohfw.gov.in/pdf/ClinicalManagementProtocolforCOVID19.pdf.

Accessed December 1, 2020.

10. Ministry of Health & Family Welfare. Government of India. Re-

vised discharge policy for COVID‐19. [Internet] Available from:

https://www.mohfw.gov.in/pdf/ReviseddischargePolicy

forCOVID19.pdf. Accessed December 1, 2020.

11. Wu Z, McGoogan JM. Characteristics of and important lessons

from the coronavirus disease 2019 (COVID‐19) outbreak in

China: summary of a report of 72,314 cases from the Chinese

Center for Disease Control and Prevention. JAMA. 2020;323:
1239‐1242. https://doi.org/10.1001/jama.2020.2648

12. Richardson S, Hirsch JS, Narasimhan M, et al. Presenting char-

acteristics, comorbidities, and outcomes among 5700 patients

hospitalized with COVID‐19 in the New York City Area. JAMA.

2020;323:e206775. https://doi.org/10.1001/jama.2020.6775

13. The Sex, Gender, and COVID‐19 Project: the COVID‐10 sex‐
disaggregated data tracker. Available from: https://

globalhealth5050.org/covid19/ (Accessed December 1, 2020)

14. Dehingia N, Raj A. Sex differences in COVID‐19 case fatality: do

we know enough? Lancet Glob Health. 2021;9(1):e14‐e15.
https://doi.org/10.1016/S2214-109X(20)30464-2

15. Skirbekk V, James KS. Abuse against elderly in India: the role of

education. BMC Public Health. 2014;14:336. https://doi.org/10.
1186/1471-2458-14-336

16. Sehrawat S, Rouse BT. Does the hygiene hypothesis apply to

COVID‐19 susceptibility? Microbes Infect. 2020;22(9):400‐402.
https://doi.org/10.1016/j.micinf.2020.07.002

17. Sharma A, Kumar Sharma S, Shi Y, et al. BCG vaccination policy

and preventive chloroquine usage: do they have an impact on

COVID‐19 pandemic? Cell Death Dis. 2020;11(7):516. https://
doi.org/10.1038/s41419-020-2720-9

18. Horwitz LI, Jones SA, Cerfolio RJ, et al. Trends in COVID‐19
risk‐adjusted mortality rates. J Hosp Med. 2021;16(2):90‐92.
https://doi.org/10.12788/jhm.3552

SUPPORTING INFORMATION

Additional Supporting Information may be found online in the sup-

porting information tab for this article.

How to cite this article: Malhotra V, Basu S, Sharma N, et al.

Outcomes among 10,314 hospitalized COVID‐19 patients at

a tertiary care government hospital in Delhi, India. J Med

Virol. 2021;93:4553‐4558.
https://doi.org/10.1002/jmv.26956

4558 | MALHOTRA ET AL.

https://publons.com/publon/10.1002/jmv.26956
https://publons.com/publon/10.1002/jmv.26956
http://orcid.org/0000-0003-1336-8720
http://orcid.org/0000-0002-1714-5404
https://doi.org/10.1002/jmv.25757
https://doi.org/10.1002/jmv.25757
https://doi.org/10.1016/j.ijid.2020.09.028
https://delhifightscorona.in/news/
https://delhifightscorona.in/news/
https://doi.org/10.1371/journal.pone.0241541
https://doi.org/10.3389/fpubh.2020.585850
https://doi.org/10.4269/ajtmh.20-1096
https://www.mohfw.gov.in/pdf/FinalGuidanceonMangaementofCovidcasesversion2.pdf
https://www.mohfw.gov.in/pdf/FinalGuidanceonMangaementofCovidcasesversion2.pdf
https://www.mohfw.gov.in/pdf/FinalGuidanceonMangaementofCovidcasesversion2.pdf
https://delhifightscorona.in/wp-content/uploads/2020/06/DG_Home-Isolation-Guidelines-Eng.pdf
https://delhifightscorona.in/wp-content/uploads/2020/06/DG_Home-Isolation-Guidelines-Eng.pdf
https://www.mohfw.gov.in/pdf/ClinicalManagementProtocolforCOVID19.pdf
https://www.mohfw.gov.in/pdf/ClinicalManagementProtocolforCOVID19.pdf
https://www.mohfw.gov.in/pdf/ReviseddischargePolicyforCOVID19.pdf
https://www.mohfw.gov.in/pdf/ReviseddischargePolicyforCOVID19.pdf
https://doi.org/10.1001/jama.2020.2648
https://doi.org/10.1001/jama.2020.6775
https://globalhealth5050.org/covid19/
https://globalhealth5050.org/covid19/
https://doi.org/10.1016/S2214-109X(20)30464-2
https://doi.org/10.1186/1471-2458-14-336
https://doi.org/10.1186/1471-2458-14-336
https://doi.org/10.1016/j.micinf.2020.07.002
https://doi.org/10.1038/s41419-020-2720-9
https://doi.org/10.1038/s41419-020-2720-9
https://doi.org/10.12788/jhm.3552
https://doi.org/10.1002/jmv.26956



