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The Effects of Sex Hormones and some Respiratory Diseases on the 
Severity of Corona Virus Infection
Masar J. Jari, Ghanim A. Abbas and Meraim A. Kazaal*

Abstract: Sex hormones and chronic respiratory diseases play a role in the pathogenesis and the management of Covid-19 
infection. Present research tries to shed light on the role of sex hormones, bronchial asthma and lung cancer on the severity 
of Covid-19 infection and the resulting mortality rate. This study included a follow-up of the health status of 85 patients 
infected with Covid-19, and all the patients previously diagnosed had hereditary respiratory diseases (bronchial asthma 
(64) and lung cancer (21)). The serum level of progesterone and testosterone and the stages of lung cancer development 
were measured in the laboratories of Diwaniyah Teaching Hospital. After conducting medical examinations, computed 
tomography and x-rays, the severity of Covid-19 infection was classified according to the WHO to moderate, severe and 
critical infection. The current results showed that most of the hospitalized cases were males (65%) with a death rate (18%), 
so bronchial asthma was associated with the death rate in males (70% of dead males), followed by postmenopausal (POM) 
women (66.7% of the dead woman), while pre-menopausal (PRM)  women had the highest cure rate (100%). The results of 
the study showed that the rise in the mean of progesterone in PRM (13.55 ng/ml) was associated with moderate symptoms 
of Covid-19, while the increased testosterone in males and POM (1018 ng/dL and 67.3 ng/dL, respectively) was associated 
with an increase in the severity of the infection. In conclusion, asthma and high testosterone directly affected the increase 
in the severity of  Covid-19 and the high mortality rate among the Corona sufferers. While advanced lung cancer had a 
clear role in that, at the same time, progesterone appeared as a protective factor in young women.
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Introduction
Severe acute respiratory syndrome coronavirus 2 

(SARS-CoV-2) was recognized as the reason for the Co-
vid-19 sickness (Coronavirus) flare-up in Wuhan, China, on 
9 January, 20201,8,18. Since the World Wellbeing Association 
proclaimed Coronavirus a pandemic, the quantity of cases 
has expanded at a dramatic rate. To 2020, there have been 
19,369,210 confirmed cases around the world with more 
than 732,499 deaths2,3. The novel coronavirus disease 
2019 shows a wide range of clinical outcomes as severity 
and fatality rates. Older populations and health-compromi-
sed groups may be at higher risk of getting very sick with 
Covid-19. Specifically, persons with respiratory diseases, 
such as lung cancer and bronchial asthma, and individuals 
in active cancer treatments may be susceptible to a more 
serious form of the infection4,5. Accessible information affirm 
that patients with innate respiratory illnesses as hypersensi-
tivity and malignancy are potentially bound to be tainted by 
SARS-CoV-2 and, all the more critically, absolutely inclined 
to foster extreme difficulties characterized here as confir-
mation in an emergency unit5, the requirement for mecha-
nical ventilation (MV) or demise because of Coronavirus. 
As of late, a few investigations have proposed conceivable 
non-hurtful impacts of asthma on the clinical results of Co-
ronavirus yet a review concentrate by Zhao et al., asses-
sed the danger factors among 548 Coronavirus inpatients 
in Wuhan and announced that there were not many patients 

with asthma and the danger was steady with severe Coro-
navirus cases6,7.

On the other hand, Disease patients and malignancy 
survivors address a weak populace for Coronavirus. Ge-
nerally, the pervasiveness of Coronavirus in malignancy 
patients is assessed at 6% and is higher than in the non-di-
sease populace. Besides, malignancy patients have more 
awful results from Coronavirus, upheld by past reports from 
China8,9,10, Italy11, and all the more as of late New York12. 
Hazard of solemn occasions characterized as admission to 
the ICU, the requirement for MV or demise is accounted for 
up to 39% of patients with the disease, and death rate could 
be just about as high as 30%9.

Patients with the cellular breakdown in the lungs and he-
matological malignancies appear to be at the most elevated 
danger of death from SARS-CoV-2 infection6 as opposed 
to hematologic malignancies, significantly immunosuppres-
sive treatment isn’t regular in the cellular breakdown in the 
lungs13. Sex hormones and associated comorbidities can 
play a role in the pathogenesis and the management of Co-
vid-19 infection. Sex hormones, such as estradiol, proges-
terone, and testosterone, might concern the age-dependent 
and sex-specific severity of Covid-19. According to several 
studies, men have higher Covid-19-related morbidity and 
mortality rates than women14,15. The severity of Covid-19 is 
associated with various comorbidities. However, not ade-
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quate studies have yet demonstrated the potential risk of 
respiratory failure and mortality in Covid-19 patients with 
pre-existing asthma or lung cancer; therefore, the current 
study aimed to detect the role of inherent bronchial asthma 
and lung cancer in the severity of Covid-19 infection and 
the resulting mortality rate. Additionally, this article investi-
gates the possible master/calming impacts of progesterone 
and testosterone during Coronavirus disease, with specific 
consideration regarding the expected restorative job of che-
mical substitution treatment in people with Coronavirus.

Materials and methods 
The current study included a follow-up of the health 

status of 85 hospitalized cases infected with Coronavirus 
in Al-  Diwaniyah Teaching Hospital during the period from 
6/8/2020 to 5/2/2021. In addition, the present study was in 
agreement with the ethics of Al- Diwaniyah Teaching Hos-
pital and verbal informed consent were obtained from all 
participants. The patients’ ages ranged from 18-65 years, 
and the inclusion criteria as all patients were positive for Co-
vid-19, the patients had the respiratory disease (bronchial 
asthma or lung cancer) and were not smokers, patients had 
a positive family history of bronchial asthma or lung cancer, 
age range from 18-65 year and determined the menstrua-
tion of females.

Hormone level measurement: after blood collection, 
centrifuging preform for serum preparation. serum concen-
tration of progesterone and testosterone measured by rou-
tine protocol of hormone assay analyzer in chemistry lab.

Diagnosis of respiratory disorders: the present study in-
cluded only Covid-19 infected patients who have bronchial 
asthma or lung cancer. Identification of Covid-19 infection 
detected by enzyme-linked immunosorbent assay and re-
al-time polymerase chain reaction in a virology lab. After 
conducting medical examinations, computed tomography 
and x-rays, the severity of Covid-19 infection was classified 
according to the World Healthcare Organization (WHO) as 
moderate, severe and critical infection16. Asthmatics were 
previously diagnosed with chronic inherent respiratory di-
sorder by respiratory disease specialists. Moreover, Lung 
cancer patients are pre-diagnosed and receive treatment, 
and the stages of cancer are known to some of them, while 
this has been determined for others in the Histopathology 
lab according to  American Cancer Society17.

Statistical analysis: Statistical Package for Social 
Sciences version 20 (SSPS20) computer software and Mi-

crosoft Dominate 2010 were dependent on measurable In-
vestigation and just outcomes that had a P esteem <0.05 
were considered statically huge25,35.

Results
The current study aims to monitor the health status of 

MERS-CoV patients with bronchial asthma or lung cancer 
as a model for chronic respiratory diseases that could play 
a role in infection severity, response rate to treatment, or 
death. Patients’ ages ranged from 18-65 years; younger 
patients were excluded, while we did not reach older pa-
tients during the current study period. In addition, the results 
showed that more males than females stayed in the hospital 
(55 and 30, respectively) with a mean age ± standard devia-
tion of 38.20±3.68 years and 34.13 ± 5.61 years for males 
and females, respectively, as in table (1) so no significant 
differences were found when comparing the average ages 
of both sexes (P= 0.471). The studied samples showed that 
Covid-19 infected elderly people increase the rate of their 
stay in the intensive care unit, especially in males when the 
highest percentage of infected males and females appea-
red within the age group of 47-65 years (45% and 40% res-
pectively) followed by the age group from 31-46 years (31% 
and 37% respectively) However, there were no statistical 
differences in the distribution of females and males accor-
ding to the mentioned age groups (P>0.05) as explained in 
the table (1).

On the other hand, females were divided into two 
groups according to the menstruation to determine the ex-
tent of the impact of hormonal changes on the severity of 
infection. The percentage of pre-menopause (PRM) women 
appeared to be 60%, and post-menopause (POM) by 40% 
of the total number of women (figure 1). 

The current study included knowledge of the relations-
hip between the effect of bronchial asthma and lung cancer 
on the severity of infection with the Coronavirus, as 64 Co-
vid-19 patients (75%) had bronchial asthma of these, 42%, 
36% and 22% have severe, moderate and critical infection 
respectively as in table 2 and figure 2. On the other hand, 
the percentage of Covid-19 patients and those with lung 
cancer accounted for 25% (21 patients), and a large per-
centage of them suffered from severe infection (43%), and 
33% had a moderate infection, while 24% have an acute 
infection.

The mortality rate during the present survey was 10 ma-
les (7 asthmatics and 3 have lung cancer), and 3 women (2 
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Table 1. Distribution of Covid-19 patients with bronchial asthma  or lung cancer over gender and age.
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asthmatics and 1 lung cancer) are dead, while all the young 
women recovered (Table 3). Moreover, the results in figure 
(3) also showed that the severity of the infection increases 
with the progression of cancer, as 75% of cancer patients in 
the IV stage were distressed from critical Covid-19 infection, 
and this was reflected in the death of 2 males and 1 female 
infected with Covid-19 in this cancer stage so 50% of pa-
tient in III cancer stage have severed Covid-19 infection. 
However, the number of deaths among males (18%) was 
more than that of females (10%), and the death rate mainly 
appeared among POM women and older males within the 
age group of 47-65 years ( 25% and 28%  for POM woman 
and males respectively) as shown in the table (4). 

Table (5) showed the effect of gender and maturity on 
the severity of Covid-19, as a straightforward percentage 
of males and POM women suffered from severe infection 
(42% and 58%, respectively), while most PRM women have 
a moderate infection (61%). While high rates of acute in-
fections were 27%, 25% and 6% for males, POM and PRM 
women, respectively, this was accompanied by significant 
differences in the moderate and severe infections among 
the studied groups (P<0.05).

The current results also showed an expansion in the 

Coronavirus severity and symptoms with an increase in the 
male hormone testosterone, especially in males and POM 
women, compared to PRM women, where the mean tes-
tosterone in the Covid-19 infection was 871 ng/dL, 22.0 ng/
dL and 20.5 ng/dL for males, POM and PRM women res-
pectively (P=0.041). On the other hand, in severe infections 
was 995 ng/dL, 36.7 ng/dL and 27.72 ng/dL for males, POM 
and PRM women, respectively (P=0.048), while the serum 
means of testosterone in acute infections was 1018 ng/dL, 
67.3 ng/dL and 50.16 ng/dL for males, POM and PRM wo-
men respectively (P=0.039)as shown in table (6). While the 
effects were different in the case of progesterone hormone 
in females, whose high concentration in the blood was ac-
companied by moderate symptoms and signs of Coronavi-
rus in females (especially PRM women) as shown in table 
(7) when the mean progesterone in the moderate Covid-19 
infection was  0.03ng/ml, 0.037ng/ml and 13.55ng/ml for 
males, POM and PRM women respectively (P=0.036). Mo-
reover, in severe infections was 0.015ng/ml, 0.022ng/ml and 
10.14 ng/ml for males, POM and PRM women respectively 
(P=0.022), while the serum mean of progesterone in critical 
infections was 0.012ng/ml, 0.021ng/ml and 8.36ng/ml for 
males, POM and PRM women respectively (P=0.009).

The Effects of Sex Hormones and some Respiratory Diseases on the Severity of Corona Virus Infection

Table 2. The effect of bronchial asthma and lung cancer on the severity of Covid-19 infection.

Figure 1. Distribution of Covid-19 infected according to gender. PRM=Pre menopause, POM=Post menopause.
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Discussion
The growing statistics support the notion that gender 

and older age are associated with a significantly higher risk 
of severe health deterioration and death from covid-1918-20. 
The current study showed that the severity of infection with 
the Coronavirus is more among the males and POM fema-
les than in PRM females, and the severity of the infection 
and the number of deaths increases with age, and this result 
is similar to many previous studies of different countries. Of 
the 1591 patients admitted to ICU in the Lombardy region, 
Italy, 82% were male21. Another Canadian study analyzed 
over 200,000 residents tested for SARS-CoV-2; althou-
gh only 36% of individuals tested were males, compared 
with women, they showed higher rates of laboratory-confir-
med infection (13.5% vs. 9.8%), hospitalization (15.6% vs. 

10.4%), ICU admission (4.1% vs. 1.7%), and death (8.7% 
vs. 7.6%)22. Several other reasons have also been sugges-
ted to elucidate the gender disparity in Covid-19, like the 
differential habit of smoking and drinking, sociological, psy-
chological factors, and therefore the differential profile of co-
morbidities among sexes23. In contrast to our study, studies 
conducted in South Korea showed that Covid-19 was the 
foremost prevalent in women within the 20-39 years age 
bracket. This finding was also observed in another study 
using data reported to the Korea Centers for Disease Con-
trol and Prevention24,25.

Our study showed that the most common hereditary 
respiratory disease among people with Coronavirus is 
bronchial asthma (75%), and its coincidence with the Co-
vid-19 increased the severity of infection and incidence of 
death. Two studies about asthmatic patients with Covid-19 

Figure 2. Frequency of Co-
vid-19 infection among as-
thmatic and lung cancer pa-
tients.

Table 3. The effect of bronchial asthma and lung cancer on the mortality and recovery rate among patients with Covid-19.
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Figure 3. Distribution of  
lung cancer stages ac-
cording to severity of Co-
vid-19 infection.

Table 5. The effect of gender and menstruation on the severity of Covid-19 infection.

Table 4. The effect of patients ’age on the rates of cure and mortality.

The Effects of Sex Hormones and some Respiratory Diseases on the Severity of Corona Virus Infection
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in South Korea using insurance Review and Assessment 
database were recently published. The first study by Yang 
et al. analyzed the entire cohort who underwent Covid-19 
testing and reported that non-allergic asthma patients 
showed a greater risk of susceptibility to Covid-19 infection 
and severe clinical outcomes of Covid-19, like ICU admis-
sion, application of mechanical ventilation, or death26. The 
second study of Choi et al. also reported higher mortality 
in asthmatic patients than in non-asthmatic patients among 
Covid-19 patients27,49.

Present data in same line with several previous studies 
that recorded cancer patients, mainly lung cancers, expe-
rience disproportionately severe illness and deaths from 
Covid-1928,29. Lung cancer is characterized by a clinical sce-
nario of increased risk of pulmonary complications, acute 
lung injury, and high incidence of Covid-19 infection due to 
pathophysiological, clinical and treatment-related risk fac-
tors. So, in the current study, the death rate for lung can-
cer patients with Coronavirus was 19% (4/21), and most of 
them had advanced stages (IV or III stages) of cancer. In 
contrast, in other studies, the mortality rates in patients with 
cancer have been recorded between 25%-30%30,31, which 
has mentioned a high interaction between causes frequent-
ly associated with lung cancer, including smoking-related 
lung damage or disorder, major cardiovascular and respi-
ratory diseases, and elderly age which is associated with 
increased severity of SARS-CoV-2 infection31,32. Another 
study from Memorial Sloan Kettering Cancer Center was 
done on a cohort of 423 cancer patients with Covid-19 (in-
cluding 8% lung cancer patients) and detected that 20% 
had severe respiratory disorders (involving 9% with mecha-
nical ventilation) 12% died during 30 days. Furthermore, the 
researchers determined that given immuno-therapy was co-
rrelated with more risk of health problems. Newly published 
data from current work and previous research showed that 
stage IV non-small cell lung cancer patients are at grea-

ter risk of health complications and death if infected with 
SARS-CoV-233,34.

In the existing study, changes in the level of sex hor-
mones in the blood were linked to changes in the severity 
of infection. According to the current study, high progeste-
rone may have a role in the recovery of all PRM women. 
At the same time, the decline of this hormone and the rise 
of the hormone testosterone may play a role in the seve-
rity of Covid-19 and death among men and women after 
menopause. In previous mice models, female hormones 
had a protective effect on mortality related to SARS-CoV 
infection15. McCoy et al. suggested that androgens, which 
may play an essential role in SARS-CoV-2 entry into the 
host cell, were implicated in Covid-19 mortality34. A study in 
Korea showed that male sex was not an independent risk 
factor for mortality, and there was no significant association 
between hormone therapy use and the clinical outcomes 
of peri- and postmenopausal women. Cattrini et al Showed 
that high testosterone levels could upregulate transmem-
brane serine protease 2, facilitating the entry of severe acu-
te respiratory syndrome coronavirus 2 (SARS-CoV-2) into 
host cells via angiotensin-converting enzyme 2 (ACE2)35. 
Information from patients with prostate disease treated with 
androgen-hardship treatment appears to affirm this theory.

Androgens, for the most part, smother the provocati-
ve reactions by diminishing the action of the fringe blood 
mononuclear cells, just as the arrival of incendiary compo-
nents and cytokines, for example, interleukin-1β, interleu-
kin-2, cancer rot factor-α, inducible nitric oxide synthase, 
and nitric oxide36-38. They can likewise advance the creation 
of suppressive cytokines, for example, interleukin-10 and 
the changing development factor-β through the androgen 
receptor flagging38-40. Furthermore, androgens are remem-
bered for the thymic involution after adolescence41; thymic 
involution decreases the fare of lymphocytes towards the 
fringe and lessens the capacity of fringe immune system 

Table 6. Mean serum testosterone level according to Severity of Covid-19 among patients with respiratory disorders.

Table 7. Mean of  serum Progesterone level according to Severity of Covid-19 among patients with respiratory disorders.
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microorganisms and the collection of white blood cells re-
ceptors. It isn’t shocking that high testosterone levels have 
been related to a helpless infection-killing movement after 
flu inoculation42. These immunosuppressive impacts of an-
drogens may advance SARS-CoV-2 contamination; howe-
ver, they may likewise hinder the cytokine storm that descri-
bes the most extreme instances of Coronavirus.

An Italian review of 31 male patients conceded to ICU 
found that lower testosterone plasma levels anticipated 
more terrible results, supporting a good job of androgens du-
ring SARS-CoV-2 contamination43. A German review revea-
led that fundamentally sick male patients with Coronavirus 
experienced serious testosterone, and dihydrotestosterone 
lacks44. Another Chinese review showed that the proportion 
of testosterone to luteinizing hormones was altogether di-
minished in patients with Coronavirus45. This information 
supports the thought that decreased testosterone level in 
prior or conceivably infection instigated hypogonadism may 
be related to unfavorable anticipation in Coronavirus46. In 
outline, it remains hazy right now whether androgens may 
be great or horrible during SARS-CoV2 disease35.

As recently revealed, estrogens were observed to be 
urgent to shield female mice from SARS-CoV disease47. 
The perception that ladies with Coronavirus show better re-
sults than men and that postmenopausal ladies are those at 
a greater danger of extreme Coronavirus is steady with the 
likelihood that progesterone advances mitigating reactions 
and can support the slanting of CD4+ White blood cell from 
TH1-type towards TH2-type reactions14,48. It has been sug-
gested that an insusceptible framework inclined to a TH2-ty-
pe reaction, for example, in patients with asthma, may en-
sure against serious Coronavirus49. Likewise, progesterone 
includes an insufficient glucocorticoid and mineralocorticoid 
action. Considering that steroidal treatment is valuable and 
is utilized in clinical practice for a couple of cases of se-
rious Coronavirus50, the enactment of the steroid receptor 
by progesterone may add to relieve extreme insusceptible 
reactions51,52.

Conclusions
The current study supported the results of previous stu-

dies on the increase in the severity of Covid-19 infection 
with age, especially among males and postmenopausal wo-
men who show high testosterone levels accompanied by an 
increase in disease symptoms, while a therapeutic role for 
progesterone has also appeared in reducing the risk of the 
Covid-19 in PRM women. The current study also showed 
that Covid-19 poses a challenge for people who suffer from 
respiratory diseases related to the family, as the proportion 
of hereditary bronchial asthma increases among males and 
has played a clear role in raising the death rate of Covid-19 
patients. On the other hand, the advanced stages of lung 
cancer were similar to that. Moreover, We hope that there 
will be subsequent studies on a greater number of partici-
pants for a more extended period to clarify the effect of sex 
hormones on the extent of individuals’ susceptibility to infec-
tion with the Coronavirus, in addition to studying the effect 
of these hormones as a successful treatment to reduce the 
risk of infection. Also we recommend, through the current 
study, patients with bronchial asthma and lung cancer to 
take all health precautions to avoid the occurrence of Co-
vid-19 infection.
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