Gender Differences in the Presentation and Outcomes of
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Gender-related differences in COVID-19 clinical
presentation, disease progression, and mortality have

not been adequately explored. We analyzed the clinical
profile, presentation, treatments, and outcomes of patients
according to gender in the HOPE-COVID-19 International
Registry. Among 2,798 enrolled patients, 1,111 were
women (39.7%). Male patients had a higher prevalence
of cardiovascular risk factors and more comorbidities at
baseline. After propensity score matching, 876 men and
876 women were selected. Male patients more often
reported fever, whereas female patients more often
reported vomiting, diarrhea, and hyposmia/anosmia.

Laboratory tests in men presented alterations consistent
with a more severe COVID-19 infection (eg, significantly
higher C-reactive protein, troponin, transaminases,
lymphocytopenia, thrombocytopenia, and ferritin). Systemic
inflammatory response syndrome, bilateral pneumonia,
respiratory insufficiency, and renal failure were significantly
more frequent in men. Men more often required pronation,
corticosteroids, and tocilizumab administration. A
significantly higher 30-day mortality was observed in men
vs women (23.4% vs 19.2%; P = .039). Trial Numbers:
NCT04334291/EUPAS34399. Journal of Hospital Medicine
2021;16:349-352. © 2021 Society of Hospital Medicine.

here is growing evidence that gender may be asso- investigator-initiated study.® The study was approved by the
ciated with COVID-19 infection, presentation, and

prognosis.™ Most published evidence, however, has

ethics committee of the promoting center and was appraised
and accepted by the institutional review board or local com-

focused on individual aspects, such as specific symp- mittee of each participating hospital. It was designed as

toms or prognoses. We sought to provide a comprehensive
analysis of gender and COVID-19 infection from admission to
30 days after discharge in a large, multinational cohort.

METHODS
The registry HOPE-COVID-19 (Health Outcome Predictive
Evaluation for COVID-19, NCT04334291) is an international
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an ambispective cohort study. Patients are eligible for en-
rollment when discharged (whether dead or alive) after an
in-hospital admission with a positive COVID-19 test or if their
attending physician considered them highly likely to have
presented with SARS-CoV-2 infection. All decisions and clin-
ical procedures were performed by the attending physician
team independently of this study, following the local regular
practice and protocols. The information presented here cor-
responds to the HOPE-COVID-19 Registry, with a cutoff date
of April 18, 2020.

Study methods and definitions are available in Appendix 1
and Appendix 2, respectively, and detailed in a previous pa-
per® and online on the web page of the study.®

Enrolled patients were divided into two groups accord-
ing to their gender, then propensity score matching (PSM)
analysis was performed (1:1 nearest neighbor matching,
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TABLE. In-Hospital Management and COVID-19 Outcomes of 876 Men and 876 Women Matched on Baseline

Medical Conditions

Overall, %

(n=1,752)
Oxygen therapy 65.6 (1,125/1,716)
High-flow nasal cannula 16 (271/1,696)
Noninvasive mechanical ventilation 11.6 (196/1,692)
Invasive mechanical ventilation 6.2 (104/1,685)
Pronation 8.2 (139/1,689)
Circulation support/ECMO 2.6 (45/1,705)
Corticosteroids use 20.2 (346/1,712)

Chloroquine/HCQ use 85.2 (1,468/1,724)

Antivirals 65.3(1,124/1,720)
Interferon 17.2(293/1,703)
Tocilizumab 6.6 (112/1,703)
Antibiotics 74.3(1,230/1,656)
ACE/ARB 15.3 (254/1,661)

Anticoagulation in hospital 34.9(611/1,752)

Respiratory insufficiency 45.2(781/1,728)

Upper respiratory tract infection 14.1(239/1,701)

Bilateral pneumonia 65.2 (1,142)
Sepsis 12.2(209/1,719)
SIRS 17.9 (306/1,709)

Clinically relevant bleeding 1.9 (32/1,703)

Embolic event 1.5 (25/1,706)
Skin rash 3.6 (22/612)
Heart failure 6(103/1,720)
Renal failure 14.8 (256/1,725)

Death at 30 days 20.8 (365/1,752)

Women, % Men, %

(n = 876) (n = 876) Pvalue
62.6 (535/855) 68.5 (590/861) .009
15.8 (133/844) 16.2 (138/852) .805

11.4 (96/844) 11.8(100/848) .788
5.5 (46/839) 6.9 (58/846) 242
6.5 (55/845) 10 (84/844) .010
2.4 (20/850) 2.9 (25/855) 462
18 (154/857) 22.5(192/855) .021
85.3(735/862) 85 (733/862) .892
65.2 (561/861) 65.5 (563/859) 867
15.9 (135/851) 18.5(158/852) 143
5.2 (44/854) 8 (68/849) 017
71.5(587/821) 77 (643/835) .010
14.9(123/823) 15.6 (131/838) 697
35.7 (313/876) 34 (298/876) .903
41.9(361/862) 48.5 (420/866) .006
13.8 (117/848) 14.3 (122/853) 764
62 (543) 68.4 (599) .05
11.9(102/860) 12.5(107/859) .705
15.6 (133/851) 20.2 (173/858) 014
1.4 (12/850) 2.3(20/853) 156
1.8 (15/852) 1.2 (10/854) 31
4.5(14/312) 2.7 (8/300) 227
5.9(51/863) 6.1(52/857) .890
11.6 (100/860) 18 (156/865) <.001
19.2 (168/876) 23.4(205/876) .039

Abbreviations: ACE, angiotensin-converting enzyme; ARB, angiotensin receptor blocker; ECMO, extracorporeal membrane oxygenation; HCQ, hydroxychloroquine; SIRS, systemic inflammatory

response syndrome.

caliper = 0.01, without replacement and maximizing exe-
cution performance). Our primary end point was all-cause
mortality at 30 days. Other clinically relevant events were
recorded as secondary end points: invasive mechanical
ventilation, noninvasive mechanical ventilation, pronation,
respiratory insufficiency, heart failure, renal failure, upper
respiratory tract involvement, pneumonia, sepsis, systemic
inflammatory response syndrome, clinically relevant bleed-
ing, hemoptysis, and embolic events. Events were allocat-
ed based on HOPE-COVID-19 registry definitions, follow-
ing local researchers’ criteria. Abnormal blood test values
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were classified according to the reference values of local
laboratories (Appendix 2).
Statistical analysis methods are outlined in Appendix 1.

RESULTS

Of the 2,798 patients consecutively enrolled in the HOPE reg-
istry, 1,111 were women (39.7%) and 1,687 were men (60.3%).
Of the 2,375 (84.9%) patients who had a nasopharyngeal
swab positive for COVID-19, 962 were women and 1,413 were
men. Among the 2,798 patients initially included in the analy-
sis, 876 gender-balanced pairs were selected after PSM.
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Baseline Characteristics and Clinical Presentation
The baseline characteristics and clinical presentation of the
overall population included in the study are summarized in
Appendix Table 1. In the raw population, men had a signifi-
cantly higher prevalence of conventional cardiovascular risk
factors, such as diabetes, dyslipidemia, and smoking history,
as well as a history of lung and cardiovascular diseases. On
presentation, the most common symptoms for all patients
were fever, cough, and dyspnea. Fever was more common
in men, whereas vomiting, diarrhea, and upper airway symp-
toms (eg, sore throat, hyposmia/anosmia, dysgeusia) were
more common in women.

Most patients had increased values of acute phase reactants.
C-reactive protein (CRP) was elevated in 90.2% and D-dimer in
64.2% of patients, both significantly more often in men. Lym-
phocytopenia was present in 75.4% of patients, more common-
ly among men. Bilateral pneumonia occurred in 69.2% of the
population, more frequently in men.

After PSM analysis (Appendix Table 2), a higher prevalence
of hyposmia/anosmia and gastrointestinal symptoms in wom-
en was confirmed, as well as a higher prevalence of fever in
men. Laboratory tests in men still presented alterations consis-
tent with a more severe COVID-19 infection (significantly high-
er CRP, troponin, transaminases, lymphocytopenia, thrombo-
cytopenia, and ferritin). There was no significant difference in
the time between onset of symptoms and hospital admission
by gender (6.2 = 7.1 days in women vs 5.9 + 7.6 days in men;
P=.472).

The main findings after PSM analysis are summarized in
Appendix Figure 1 and Appendix Figure 2.

In-Hospital Management and Outcomes

The supportive and pharmacologic treatments of study pa-
tients and their outcomes are summarized in Appendix Table
3. During the in-hospital stay, men required oxygen supple-
mentation more frequently than women. Noninvasive mechan-
ical ventilation, invasive mechanical ventilation, and pronation
were more commonly used in men. Chloroquine/hydroxychlo-
roquine, antivirals, and antibiotics were the medications most
widely used in our population (84.5%, 65.8%, and 74.4% of
patients, respectively), without significant differences between
male and female patients, with the exception of antibiotics,
which were used more often in men (76.6% vs 71.1%). Immuno-
modulators (corticosteroids, tocilizumab, and interferon) were
used more often in male patients.

After PSM (Table), men more frequently received immuno-
modulators (corticosteroids and tocilizumab), antibiotics, and
pronation. No differences in invasive and noninvasive mechan-
ical ventilation were observed.

Thirty-day outcome data were available for all patients includ-
ed in the analysis. During the in-hospital stay, 48% of patients
developed respiratory insufficiency, 18.8% systemic inflammato-
ry response syndrome (SIRS), and 13.2% overt sepsis. Respirato-
ry insufficiency and SIRS were more common in male patients.
Mortality at 30 days in the raw population was 21.4%, and men
died more often than women (23.5% vs 18.2%; P = .001).
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Female
Male

Cumulative survival

Log-rank P value = .041

0 10 20 30
Time (days)
Patients at risk
Female 817 435 128 15
Male 831 440 138 22

FIG. Kaplan-Meier Survival Analysis After Propensity Score Matching

The PSM analysis continued to show a higher 30-day mortal-
ity rate among men (Figure), as well as greater need for oxy-
gen, pronation, and use of immunomodulators and antibiotics
(Table).

DISCUSSION

The results of our study confirm that among patients with
COVID-19, men have a poorer prognosis than women. Be-
cause of the design of the study, it is not possible to determine
if men are more prone to SARS-CoV-2 infection in our popula-
tion; however, given the prevalence of men in our unselected,
all-comers population, we can assume that men are either in-
fected more often and/or more frequently symptomatic.

After PSM analysis, the 30-day all-cause mortality remained
higher among men than women. The poorer prognosis of male
patients is attributable not only to a higher burden of cardio-
vascular risk factors, but may also be related to unmodifiable
biological factors, such as sex differences in angiotensin-
converting enzyme 2 expression.”® The worse prognosis ob-
served in our study confirms the higher incidence of death in
male patients that was observed in previous studies.’ Liu et al
questioned the role of gender as an independent prognostic
factor in COVID-19', however, that study included fewer pa-
tients, who were also younger and had less severe disease.

The clinical presentation of COVID-19 also differed by gen-
der in our study. Gastrointestinal symptoms and hyposmia/
anosmia were more common in women, whereas fever was
more common in men. The prevalence of olfactory and gus-
tatory dysfunction in women has already been described,""?
and these symptoms have been linked with milder disease.” It
is possible that women presenting to the hospital had milder
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forms of COVID-19, or that there were systematic differences
in how men and women sought medical care. The results of
our study emphasize the need for a high level of suspicion for
COVID-19 infection in women, even in the presence of mild
mucosal or gastrointestinal symptoms and/or relatively minor
laboratory abnormalities.

Laboratory values indicative of more severe COVID-19 infec-
tion in men could suggest a higher inflammatory response to
the infection. Men also received more immunomodulators and
antibiotics in this study. A recent paper from Scully et al'* point-
ed out the different immune response to viruses observed in
men that could partially explain the higher level of inflamma-
tion markers and the more severe disease observed in men.

Limitations

Our study has several limitations. As an observational study
of hospitalized patients, it may represent patients with more
severe COVID-19. Men and women may have sought hospi-
tal care differently. Diagnosis, testing, and treatment were
not standardized and may have been influenced by patient
gender. Although we attempted to match patients on base-
line medical conditions, we may not have completely con-
trolled for differences in preexisting health. Finally, gender
data were collected as binary and so did not capture other
gender categories.

CONCLUSION

In our multicenter cohort of hospitalized COVID-19 patients,
men had a higher burden of risk factors; different clinical pre-
sentations, with more fever and less olfactory and gastroin-
testinal symptoms; and a significantly poorer prognosis than
women did at 30 days.
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