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Brief Report

INTRODUCTION

The novel coronavirus (COVID‑19) continues to affect the 
world’s population, and current data suggest that females are 
less affected than males, including differences in the severity of  

the disease.[1‑3] Indeed, in a meta‑analysis that included >7000 
COVID‑19‑positive patients from various studies conducted 
worldwide, 53% were male and 47% were female.[4]

Background: In the first wave of the novel coronavirus (severe acute respiratory syndrome coronavirus 2) 
infections, Italy experienced a heavy burden of hospital admissions for acute respiratory distress syndromes 
associated with the novel coronavirus disease (COVID‑19). Early evidence suggested that females are less 
affected than males.
Objective: This study aimed to assess the gender‑related differences in presentation and severity among 
COVID‑19 patients admitted to IRCCS San Raffaele Hospital, Milan, Italy.
Materials and Methods: This prospective observational study included all patients admitted to the hospital 
between February 25 and April 19, 2020, with a positive real‑time reverse‑transcriptase polymerase chain 
reaction for COVID‑19. The following data were collected: date of admission, gender, age and details of 
intensive care unit admission and outcomes.
Results: A total of 901 patients with COVID‑19 were admitted to the hospital and provided consent for 
the study. Of these, 284 were female (31.5%). The percentage of admitted female patients significantly 
increased over time (25.9% of all admissions in the first half of the study period vs. 37.1% in the second 
half; P < 0.001). Females accounted for 14.4% of all COVID‑19 intensive care unit admissions. There was no 
gender‑based difference in the overall hospital mortality: 20.1% for females and 19.2% for males (P = 0.8).
Conclusions: In our hospital, which was in the epicenter of the first wave of COVID‑19 pandemic in Italy, 
female patients were few, presented late and were less critical than male patients.
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Understanding the reasons behind these differences 
may help gain knowledge regarding both the disease and 
host response and consequently with the treatment for 
COVID‑19. Besides the challenge, this pandemic gives 
a unique opportunity to study an infectious disease from 
the very beginning.

In this report, we describe the male‑to‑female ratio in a 
large teaching hospital[5] in Italy that serves as a COVID‑19 
referral center during the pandemic and also show trends 
over time and disease severity.

MATERIALS AND METHODS

This prospective study included all COVID‑19  patients 
admitted to IRCCS San Raffaele Hospital, Milan, Italy, 
between February 25 and April 19, 2020, who provided 
written informed consent for participation. The study was 
approved by the Ethical Committee of  IRCCS San Raffaele 
Hospital, Milan, Italy.

The main catchment area of  the hospital includes the 
metropolitan city of  Milan and the whole region of  
Lombardy, but frequently, patients from other regions of  
Italy are also admitted. Admission criteria did not differ 
for male and female patients.

Data collection included the date of  admission, gender, age and 
details of  intensive care unit (ICU) admission and outcomes. 
Data were categorized into two equal study periods, wherein 
admissions from February 25 to March 21 were considered 
as the first half  and those included thereafter were considered 
as the second half. All included patients had a positive 
real‑time reverse‑transcriptase polymerase chain reaction for 
COVID‑19 from a nasal and/or throat swab. Chi‑square test 
was used for data analysis using MS Excel (Microsoft Office 
version 2007; Microsoft Corp., Redmond, WA, USA). P < 0.05 
was considered statistically significant.

RESULTS

This study included 901 COVID‑19  patients, of  
which 617  (68.5%) were male. The mean age was 
65.3 (±15.1) years, with no difference between females and 
males (66.6 ± 16.1 years vs. 64.7 ± 14.6 years, respectively). 
In terms of  distribution by age, an almost equal number 
of  patients were aged ≤65 years (hereafter referred to as 
“young”) and >65 years (hereafter “elder”) (441 and 460, 
respectively). Overall, there was no difference in the rate 
of  young and elder patients among the first and the second 
half  of  hospital admissions (young patients: 212/451 vs. 
229/450 in the first and second half, respectively; elder: 
239/451 vs. 221/450, respectively).

There was a significant increase (P ≤ 0.001) in the percentage 
of  female patients admitted over time: females represented 
25.9% (117 of  451) of  the patients in the first half  and 
37.1% (167 of  450) in the second half  [Figure 1]. When 
stratified by age, the admissions increased among both 
young and elder females (young: 49 of  212 in the first half  
vs. 79 of  229 in the second half, P = 0.008; elder: 68 of  239 
in the first half  vs. 88 of  221 in the second half, P = 0.01).

A total of  111 patients were admitted to the ICU, of  which 
females accounted for only 15.3% (17). The mean age of  
these patients was 61 ± 11.2 years, with no gender‑based 
differences (61 ± 8.4 years for females vs. 61 ± 11.6 years 
for males).

Overall hospital mortality did not differ according to 
gender: 20.1% for females  (57 deaths) and 19.2% for 
males  (119 deaths)  (P  =  0.8). The mortality rate was 
significantly different when compared by age group, 
regardless of  the gender: 8.6% for young patients (38/441) 
and 30% for elder patients  (138/460)  (P  <  0.001). 
Among young female patients, the mortality rate was 
10.9% (14/128) compared with 7.6% among young male 
patients (24/313) (P = 0.3); among elder female patients, 
the mortality rate was 27.6% (43/156), and it was 31.2% 
among elder male patients (95/304) (P = 0.41).

DISCUSSION

In our center, the number of  COVID‑19 female patients 
hospitalized were fewer  (31.5%), had delayed clinical 
presentation (as suggested by admissions rates of  25.9% 
in the first half  vs. 37.1% in the second half) and suffered 
from a less severe form of  the disease  (14.4% ICU 
admission rate).

Figure  1: Overall percentage of female severe acute respiratory 
syndrome coronavirus 2‑positive patients in Italy increased over 
time  (from 41.4% to 51.4%). The percentage of COVID‑19  female 
patients increased in our hospital from 25.9% in the first half to 37.1% 
in the second half of the study period. In the intensive care unit, the 
percentage of females was only 14.4%
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Interestingly, the time‑dependent increase in the female 
cases observed in our hospital was evident also in the Italian 
national statistics: 41.4% of  confirmed cases were female 
up to March 21, but this percentage increased to 51.4% 
by April 24, 2020  (in Italy, females comprise 51.6% of  
the overall population).[6] Similarly, these findings are also 
comparable with data from China: 48.6% of  the Chinese 
COVID‑19 patients are females, which corresponds to the 
48.2% overall female population of  the country.[7]

National data take into account all COVID‑19‑positive 
cases, including asymptomatic and mild forms. The authors 
speculate that suffering from less severe infection with 
delayed clinical presentation, females get tested later for 
the disease, and thus are later recorded in statistics, as 
well as require hospitalization less frequently (as seen in 
our hospital, where they only accounted for 31.5% of  all 
cases). Even when hospitalized, the unfavorable evolution 
of  the pathology in females is not as common as in males, 
as confirmed by the lower ICU admission rate (14.4% in 
our hospital).

A clear understanding of  this gender gap in COVID‑19 
infection and outcome is lacking, although several 
hypotheses have been made in recent literature.[8‑14] 
Several hormonal, biological and behavioral factors may 
be involved to explain this difference. Many pathological 
conditions are known to have a higher incidence in males, 
such as cardiovascular diseases, trauma accidents, sepsis and 
septic shock,[15] with animal studies showing that females 
may have beneficial immunologic and cardiovascular 
responses to infections.[16,17] Previous data from septic 
shock patients showed a male prevalence between 54% and 
61% for this life‑threatening condition,[18] and although the 
reason for this gender‑related inconsistency has not been 
determined, evidence suggests that different hormonal 
settings  (with estrogens being the most involved) are 
intimately involved in the immune response difference.[19]

Insight into pathogenesis of  COVID‑19 may be crucial 
to understand the gender gap. In affected patients, 
the host response to the viral infection seems to be a 
determinant in the development of  the severity of  the 
disease, toward a dysfunctional immune reaction, involving 
a hyperinflammation and cytokine storm. Cytopathic 
viruses such as severe acute respiratory syndrome 
coronavirus (SARS‑CoV) may cause a highly inflammatory 
form of  apoptosis in the airway epithelial cells of  infected 
subjects, which is known as pyroptosis. This mechanism 
triggers the subsequent inflammatory response responsible 
for the above‑cited cytokine storm.[8]

Increased levels of  cytokines and chemokines are a 
hallmark of  severe disease, and interleukin (IL)‑6 plasma 
levels were found to be higher in nonsurvivors than in 
survivors from a cohort of  COVID‑19 Chinese patients.[9]

Moreover, both the 2002 SARS‑CoV‑1 epidemic and 
the current SARS‑CoV‑2 pandemic interact with the 
renin–angiotensin–aldosterone system. The two viruses 
share 76% of  protein identity, thus explaining the reason both 
interact with the cellular receptor angiotensin‑converting 
enzyme 2  (ACE2) through which these viruses seem to 
gain entry in the host. Notably, females were found to 
have lower expression of  this receptor in the lungs,[20] 
possibly reducing their susceptibility to this coronavirus. 
Furthermore, ACE2 binds to type 1 angiotensin receptor 
and activates the nuclear‑factor kB pathway, thus inducing 
vasoconstriction and inflammation.[21] However, despite 
these findings, the regulation and expression of  the ACE2 
gene, which is located on the X chromosome, remain to be 
further understood. In addition, to complete the infection 
of  the host, SARS‑CoV‑2 requires the cleavage of  viral 
and cellular proteins, performed by the TMPRSS2 and 
ADAM17 co‑receptors. Possibly, estrogens are capable of  
inducing the inhibition of  TMPRSS2 microRNA (mRNA) 
translation, thus reducing its availability to drive the 
infection of  SARS‑CoV‑2.[13] Furthermore, ADAM17 
is also involved in the activation of  proinflammatory 
cytokines and cytokine receptors.

Posttranscriptional modulation of  gene expression 
can further be regulated by sex hormones  (estrogen, 
progesterone and androgen) and by mRNAs, where 
the X chromosome is particularly enriched of  mRNAs. 
With regard to sex hormones, progesterone, by 
mitigating the inflammatory response inhibiting the 
proinflammatory cytokines  (IL‑1β and IL‑12) and by 
promoting anti‑inflammatory cytokines (IL‑4 and IL‑10) 
through T‑helper 2 cells, might play a role in the prevention 
of  severe outcome of  COVID‑19.[14,22,23] At the same 
time, periovulatory dosages of  estrogen may inhibit 
IL‑6, IL‑8 and tumor necrosis factor‑α.[24] In addition, 
activated estrogen receptor‑α is capable to mitigate the 
inflammatory response induced by NF‑kB and the cytokine 
production via immune cells (neutrophils, lymphocytes and 
macrophages).[25]

The findings of  this study need to be considered in light of  
the study’s limitations. The study presents data from a single 
referral center; nonetheless, the male–female ratio of  our 
hospitalized patients reflects the national statistics. Second, 
a patient’s admission to ICU was limited to the availability 
of  beds. Notably, this issue was not specific to our center, 
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but this problem was experienced by all referral hospitals 
involved in the management of  COVID‑19  patients. 
Despite the limitations, the findings from this observational 
study focus on the gender gap in COVID‑19  patients, 
which may trigger the development of  more adequate 
treatments empowering precision medicine.

CONCLUSIONS

According to the observations of  this study, female patients 
are affected by a slower and possibly less symptomatic 
form of  the disease, resulting in a reduced and delayed 
rate of  hospitalization and an inferior requirement for 
ICU admission.
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