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ABSTRACT - The presented work summarizes the results of studies underlining the crucial role of estrogen
receptor (ER) signaling in both innate and adaptive immune responses as well as in tissue repairing processes
during respiratory virus infection. Experimental studies justify that among respiratory virus infected mice, a
weaker ER signaling leads to increased morbidity and mortality in both males and females. In animal
experiments, estrogen treatment silences the inflammatory reactions and decreases virus titers leading to
improved survival rate; it seems to be an ideal prevention and therapy against COVID-19. We should overcome
the widespread reluctance to estrogen therapy as we have a unique estrogen formula; conjugated estrogens, or
conjugated equine estrogens available under the brand name of Premarin deriving from natural sources.
Premarin can exert similar ER upregulative and gene repairing power like endogenous estrogen without any
risk for adverse reactions. Premarin is capable of stopping the COVID-19 pandemic.

In December, 2019 a serious pneumonia emerged in
Wuhan (China) and a novel coronavirus, designated
as Severe Acute Respiratory Coronavirus 2 (SARS-
CoV-2) was identified as an etiological factor [1].
In February 27, 2020, more than 82000 cases
infected with coronavirus were registered and 2800
cases with fatal outcome were reported. At that
time, infected cases were reported in 49 countries,
of which approximately 95% of infected patients
and 97% of deaths were in China [2]. The virus
genome was rapidly sequenced, which helped the
development of diagnostic tests and the
development of vaccination. Meanwhile, the data
concerning the biology, epidemiology, and clinical
characteristics of the SARS-CoV-2 infection were
growing daily [3].

In the US, the first case of COVID-19 was
identified in Washington State on January 20, 2020,
while in just over 2 months more than 235 000 cases
have been identified overall in US [4]. By March
17, the epidemic had rapidly expanded from
Washington, New York, and California to all 50
states. By April 2, in the US, more than 5000 fatal
outcome associated with COVID-19 were
registered. At the same time the US became the
mostly affected country with the largest number of
reported COVID-19 cases comprising about 20% of
all reported infections out of more than 1 million
globally identified cases.

The reported global mortality rate of COVID-
19 on April 2, 2020 was 4.7% but this varied widely
by countries. Among the first 140904 cases
diagnosed in the US, 1.7% died; however, the
established case/fatality rate (CFR) may highly be

influenced by the reliable estimation of the total
number of identified cases [4]. In Italy, an
extremely high value of CFR was registered:
10.8%, while in Germany the lowest CFR value was
established: 0.7%.

According to early Chinese reports, women are
less susceptible to COVID-19 and female patients
exhibit a significantly lower mortality rate
compared to males [1,5]. Later on, the global
expansion of COVID-19 outbreak clearly revealed
that SARS-CoV-2 seems to be infecting and killing
much more men than women [6-9].

These epidemiological data are equivalent with
the results of earlier studies reported on other
coronavirus outbreaks included SARS-CoV and
MERS-CoV (Middle East Respiratory Syndrome
Corona Virus); among men, morbidity and fatality
rates were markedly higher compared to women
[10,11]. When patients aged 70 and above were
examined, the advantage of lower morbidity and
mortality disappeared among coronavirus infected
women [12].

In contrast, reports on the epidemiology of
influenza A virus (IAV) outbreaks and pandemics
revealed that the severity and mortality of influenza
are typically higher for women in their reproductive
period than for age matched men [13,14]. These
findings suggested inverse sex related differences in
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the outcome of IAV infection as compared with
coronavirus induced diseases. The inverse sex
dependant severity and outcome of 1AV and corona
virus associated respiratory infections were
thoroughly investigated in both epidemiological
and experimental studies [15]. Researchers arrived
at a paradigm; either weaker immune response in
males with androgen excess or robust immune
response in females with estrogen excess could
presumably promote unquenchable inflammatory
immune response leading to fatal outcome [16].

Today, COVID-19 pandemic arrived at an
emergency situation worldwide and medical efforts
are helpless in restraining the global infection
among people. Development of vaccination against
an earlier unknown, aggressive virus takes several
months or even years, while providing help for virus
infected people with acute respiratory distress
syndrome would be very urgent. Nowadays, there is
no drug with appropriate official regulatory
approval to treat the disease [17].

The presented work summarizes the results of
studies underlining the crucial role of estrogen
receptor (ER) signaling in both innate and adaptive
immune responses as well as in tissue repairing
processes during respiratory virus infection in both
males and females. Since estrogen treatment in
animal experiments, silences the inflammatory
reactions and decreases virus titers leading to
improved survival rate, it seems to be an ideal
prevention and therapy against COVID-19. We
should overcome the widespread reluctance to
estrogen therapy as we have a unique estrogen
formula; conjugated estrogens, or conjugated
equine estrogens (Premarin) deriving from natural
sources. Premarin can exert similar ER upregulative
and gene repairing power like endogenous
estrogens without any risk for adverse reactions.
Premarin is capable of stopping the COVID-19
pandemic.

Infection and mortality rates increase with
advancing age

The vast majority of Chinese cases with COVID-19
(87%) were adults in ages 30 to 79 as it was reported
by the China Center for Disease Control based on
the data of 72,314 patients with diagnosed COVID-
19 infection until 11. February 2020 [2]. Young age
seemed to be highly protective against the infection;
8.1% of diagnosed cases were in their twenties,
1.2% were teenagers, and 0.9% were 9 or younger
children.

The severity of COVID-19 is age related. Of
those patients treated at Central Hospital of Wuhan,

about half of 109 COVID-19 patients (ages 22 to
94) developed ARDS reducing the oxygen supply
to vital organs, and half of the ARDS affected
patients died as compared with the 9% of patients
who did not develop respiratory distress [18].
Patients developing ARDS had an average age of
61, while patients without ARDS were significantly
younger having an average age of 49.

In China, conspicuously increased age related
mortality was observed among patients with
COVID-19 [18]. China Center for Disease Control
reported overall 2.3% fatal cases out of COVID-19
patients. The death rate was conspicuously high;
14.8% among infected people aged 80 or older. The
death rate was 1.3% in those aged 50 to 59 years,
0.4% among those 40 to 49 and 0.2% in people aged
10 to 39. China CDC reported on 549 COVID-19
infected cases among children and teenagers and
only one had died out of them.

Analyzing the data of 4,226 COVID-19 cases
from the US Centers for Disease Control (CDC),
31% was 65 years or older; 45% of them required
hospitalization [19]. Mortality rates of people 85
years and older ranged between 10-27%. Out of
patients between 65 and 84 years, 3-11% had a fatal
outcome. Among those between 55 and 64, less
than 1%, while in those 19 and younger 0% dyed.
Although, severe disease and death from COVID-
19 infection may occur in patient of any age, 80%
of deaths in U.S. were registered in those 65 years
or older and the worst outcome was observed
among people 85 years and older.

Women are less susceptible to COVID-19 and
exhibit a markedly low mortality rate
compared to males

Evaluation of the gender-related distribution among
cases with COVID-19 revealed a higher
susceptibility to the virus infection and a higher
mortality rate of male patients as compared with
females. These gender differences were observed
among all age groups of adult patients [1,5].

In a retrospective single center study in Wuhan
Jinyintan Hospital, epidemiological, demographic,
clinical and radiological features of 99 confirmed
cases with COVID-19 from Jan 1 to Jan 20 2020
were registered and the outcomes of diseases were
followed up until Jan 25, 2020 [1]. The average age
of patients with COVID-19 pneumonia was 55.5
years and a conspicuous male predominance was
observed (67 men versus 32 women). Imaging
examination showed bilateral pneumonia in 75% of
patients. Acute respiratory distress syndrome
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(ARDS) developed in 11% of patients leading to
multiple organ failure and fatal outcome.

The China Medical Treatment Expert Group
for COVID-19 in Wuhan reported a 58%
predilection of male cases among 1099 patients
suggesting an increased susceptibility to corona
virus infection among men [5].

U.S. researchers reported that among
hospitalized serious cases with COVID-19 there
was a predominance of men [3]. Authors suggested
that when the virus affect men harder than women,
healthcare systems will see, test and control more
men.

Chinese researchers established that the overall
death rate among 44,672 confirmed cases with
coronavirus infection was 2.3%. At the same time,
the death rate among male patients was significantly
higher (2.8%) compared to that of female cases
(1.7%) representing a 48.89% difference. Since the
mortality rate from COVID-19 is nearly 50% higher
in men than in women, researchers are looking for
answers [18].

Scientists at Wuhan University reported the
findings on nine pregnant women infected with
CoV-19 [20]. High estrogen levels and increased
ER signaling in pregnant women was not associated
with severe disease, none of them developed virus
pneumonia. In addition, none seemed to pass the
virus to their babies; they all were scored at the top
of the Apgar scale indicating an excellent newborn
health.

Earlier, major coronavirus outbreaks such as
Severe Acute Respiratory Syndrome (SARS)
originated from China in 2003 and Middle East
Respiratory Syndrome (MERS), first reported in
Saudi Arabia in 2012, also killed more men than
women [10]. Sex related differences in morbidity
and mortality were less apparent in patients aged 70
and above [12], when women are in their late
postmenopausal status. Epidemiological data
deriving from SARS and MERS CoV epidemics
indicated that the outcome of human corona virus
infections is strongly sex-dependent suggesting the
role of stronger protective estrogen signal in adult
female patients compared to age matched males.

Animal experiments justify a stronger
protection of females against corona virus
infection compared to males

Results of animal experiments strongly indicated
that male mice were more susceptible to SARS-
CoV infection as compared with females [21]. The
male susceptibility to SARS virus infection
increased with ageing; middle aged mice showed

more pronounced gender-related differences in the
severity of disease. Virus titers in males were highly
elevated as compared with females, and a strong
inflammatory immune response increased the risk
for fatal outcome of the disease [22].

In male mice, gonadectomy or treatment with
an anti-androgen compound (flutamide) did not
affect the morbidity and mortality rates following
lethal virus infection, suggesting that androgen
deprivation do not influence the pathogenesis of
SARS-CoV induced disease. Conversely, estrogen
depletion by ovariectomy or treatment with
estrogen receptor (ER) antagonist in SARS-CoV
infected female mice dramatically increased both
morbidity and mortality justifying the crucial role
of estrogen activated ERs in life saving protection
against respiratory virus [21].

In virus infected ovariectomized female mice,
an 85% death rate was observed by day 8, while
only a 10-20% mortality rate was registered among
virus infected controls with intact ovaries. In
addition, female mice treated with ER antagonist
(ICI 182 780), were more susceptible to virus
infection as compared with those treated with ER
agonist. Estrogen loss in corona virus infected
ovariectomized female mice mimicked the
immense inflammatory response that was observed
in more vulnerable males increasing disease
severity and risk for dying [22].

In female mice with corona virus infection, the
most prominent sex-specific protection was
observed during their reproductive period
associated with strong ER signaling. In contrast,
young male and female animals exhibited an equal
defense, while aged animals showed equally strong
vulnerability in both sexes [21]. The available
experimental and human epidemiological data
equally justify that in adult female cases, stronger
ER signaling may have a crucial role in the health
protection against corona virus infection compared
to males.

Pre-existing chronic diseases associated with
insulin resistant status aggravate the outcome
of COVID-19 infection

People with pre-existing diseases are more likely to
get seriously ill from COVID-19, and men
debilitated by chronic illnesses, such as chronic
heart disease and type-2 diabetes exhibit a much
higher mortality rate [23]. In China, researchers
analyzed the data of 1,590 patients with laboratory
confirmed COVID-19 infection. The correlations
between pre-existing diseases and the risk of

77



J Pharm Pharm Sci (www.cspsCanada.org) 23, 75-85, 2020

admission to intensive care unit or dying among
coronavirus infected patients were studied.

The most frequent co-morbidities among
COVID-19 infected patients were: cardiovascular
diseases, type-2 diabetes, chronic obstructive
pulmonary disease, chronic kidney disease and
cancer. The investigators established that 399
patients with one additional disease had a 79%
greater chance for needing intensive care or a
respirator assistance as well as for dying. In
addition, 130 patients having two or more
additional diseases exhibited 2.5 times higher risk
for ARDS or dying [23].

The coronavirus infection show rapid spread in
nursing homes. The coronavirus outbreak in a King
County Washington nursing facility, sickened 129
people; 81 of 130 residents, 34 of 170 workers and
14 visitors, and killed 23 cases within two weeks
[24]. The most common co-morbidities among
residents were high blood pressure (69%), coronary
heart disease (57%), kidney disease (43%), diabetes
(37%) and obesity (33%).

All comorbidities aggravating the outcome of
COVID-19 infection are in strong correlation with
insulin resistant states (metabolic syndrome, type-2
diabetes) in both men and women. Insulin
resistance (type-2 diabetes, metabolic syndrome)
always is associated with a deficient ER signaling
in the background [25]. Type-2 diabetes strongly
inhibits estrogen regulated innate and adaptive
immune functions and alters patient’s capacity to
resolve inflammation and repair damaged tissue
[26].

Correlations between insulin resistance and
defective ER signaling in the development of
human diseases

Insulin resistance (IR) is a defect of insulin assisted
cellular glucose uptake. IR has a fundamental role
in the development of human diseases and its
progression equally predisposes both male and
female patients to a variety of diseases including
metabolic  syndrome, type-2 diabetes and
cardiovascular diseases [27]. From the beginning of
the 20" century, IR has been regarded as a strong
cancer risk factor for several organs in both men and
women [28]. The IR associated cellular
malnourishment was the first among recognized
pathological processes affecting detrimentally the
genetic regulation of all cellular functions including
DNA stabilization.

In premenopausal young women, insulin
resistant states included metabolic syndrome and
type-2 diabetes, show strong correlation with

menstrual disorders and anovulatory infertility
revealing a defective estrogen signaling in the
background [29]. In postmenopausal women, a
decreased estrogen synthesis is associated with
insulin resistance, and accumulation of central
adipose tissue; both of which are improved by
menopausal hormone therapy. [30]. In conclusion,
low estrogen level and/or defective estrogen
signaling in women results in defects of glucose
uptake and energy expenditure [25].

Among insulin resistant men with metabolic
syndrome or type-2 diabetes, the defect of estrogen
signaling in the background is not manifested by
clinical symptoms. By contrast, inherited serious
mutations of ESR1 gene of ERs or aromatase
coding CYP19 gene in men may result in extreme
defects of estrogen signaling leading to serious
insulin resistance and its co-morbidities [31,32].

In 2007, estrogen deficiency coupled with
insulin resistant states was exposed as a newly
recognized risk factor for oral cancer (OC) in a
Hungarian study [33]. In young girls and boys, OC
incidence was extremely rare. Among adult men,
OC incidence was increasing with ageing, while age
matched women being in their reproductive period
were strongly protected. Among aged people above
70, OC incidence in males and females became
equalized as OC incidence among postmenopausal
women steeply increased with aging parallel with
their estrogen loss. Later on, deficient estrogen
signaling seemed to be a cancer risk factor for
several organs including the female breasts [34,35].

The similar demographic data of OC incidence
and the severity of COVID-19 strongly suggest that
in premenopausal women having healthy hormonal
cycles, a strong estrogen signal is protective against
both oral cancer and respiratory virus infection.

Estrogen receptor signal regulates immune
responses to respiratory viral infection in both
men and women

Ligand activated ERs are hubs of the network of
genomic machinery in mammalians regulating both
somatic and reproductive cellular functions [36].
Alterations in ER activation or in ER regulated
transcriptional processes may induce strong
compensatory actions, while an uncompensated
deregulation of ER signaling leads to serious
chronic diseases included cancer [37].

Estrogen activated estrogen receptors (ERs) as
transcription factors regulate the development of
immune cells and the pathways of innate and
adaptive immune system [38]. Conversely, changes
in androgen receptor (AR) signaling do not exhibit
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marked influences on inflammatory and reparative
immune reactions [21]. Consequently, the stronger
the upregulation of ER signaling in either male or
female patients, the more effective is the response
against respiratory viruses. Stronger immune
responses in females are attributed to their stronger
regulatory circuit of estrogen-ER-aromatase-
estrogen serving their immense roles in
reproductive functions [37].

In the reproductive life period of women,
estrogen levels are higher and ER signaling is much
stronger compared to age matched men,
consequently immune defense against respiratory
viruses exhibits conspicuous sex differences [38].
In adult men, estrogen levels and ER signaling also
are crucial for the maintenance of reproductive
capacity and somatic health, while estrogen
deficiency has severe consequences [39]. ERs have
crucial role in the maintenance of glucose
homeostasis; however, there are few documented
human cases on strongly defective ER signaling in
males [40]. The case of a male patient was reported
with inherited mutations of both ERa alleles [31].
This patient exhibited ER resistance to estrogen
inducing glucose intolerance, hyperinsulinemia,
severe osteoporosis and premature serious
cardiovascular disease providing evidences for the
genome wide role of ER signaling in male
physiology.

Both male and female ERo knockout mice
exhibit insulin resistance, impaired glucose
tolerance and obesity indicating the importance of
ER signaling in the maintenance of glucose
homeostasis in both sexes [41]. In ERo knockout
mice, autoimmune nephritis, myeloid leukemia and
Sjogren syndrome were diagnosed demonstrating
that ERs have pivotal roles in the regulation of
immune system [42-44]. These observations justify
that the development of autoimmune diseases may
be in correlation with a defect of ER signaling
instead of its extreme upregulation.

The androgen excess and the predominant
androgen receptor signal mistakenly suggest that in
males, androgens may play a crucial role in both
innate and adaptive immune responses instead of
estrogens. Nevertheless, in male mice infected with
a lethal dose of SARS-CoV, gonadectomy or anti-
androgen treatment could not influence -either
morbidity or mortality, indicating that a lack of
androgens did not affect immune responses. At the
same time, sublethal SARS-CoV infection
significantly reduced serum testosterone levels in
male mice [21]. Rapid conversion of androgens to
estrogens via increased aromatase expression may
be an effort for silencing the cytokine storm of virus

infected lungs in male mice, which leads to
testosterone depletion.

In conclusion, there are no quite different
molecular and cellular pathways for immune
defense against respiratory virus infection in males
and females, but rather a physiologically weaker
estrogen signaling results in increased morbidity
and mortality among men with pulmonary virus
infection.

The upregulative circuit of estrogen activated
ERs and aromatase enzyme have crucial roles
in immune responses to respiratory virus
infection

Experimental manipulation of ER signaling
justified that either estrogen loss or a deletion of
ERs may alter the function of both immune cells
and other cell types participating in immune
responses [38]. In conclusion, estrogen activated
ERs have crucial roles in the regulation of
immunologic processes in health and disease.

In respiratory virus infected lungs, three phases
of immune responses may be observed [45]. In the
first phase, innate immune cells initiate early
antiviral responses and organize the adaptive
responses. In the second phase, virus infected cells
are killed and antiviral antibodies are synthesized.
In the final phase, immune mediators repair the
injured cells and tissues restoring the original
structures.

In the initial phase of type 1 immune response
to respiratory virus infection, an increased number
and activation of innate lymphocytes and myeloid
cells; neutrophil leukocytes, monocytes, alveolar
macrophages and dendritic cells may be observed
[15]. Estradiol in virus infected female mice,
elevated neutrophil chemo attractants recruiting
neutrophils into the lungs and they promote
adaptive T cell responses [46]. Innate immune cells,
monocytes, macrophages and neutrophils exhibit
high ER expression suggesting a crucial role of
estrogen signaling in their differentiation and
proliferation [47,48].

Estrogen activates ERs in accumulated
monocytes, macrophages and neutrophils inducing
the production of proinflammatory cytokines (IL-
12, TNFa), and chemokine (CCL2). ER activation
in lymphocytes induces type | and Ill interferon
(IFN) production [49]. Proinflammatory cytokines
and chemokines activate aromatase expression and
promote the conversion of androgens to estrogens.
Increased estrogen concentration and upregulative
ERa activation enhance type 1 and III IFN
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synthesis, which is important for decreasing the
virus titer [15]. In females, plasmocytoid dendritic
cells (pDCs) synthesized more type | IFN than in
males, which inhibits the replication of viruses
[50,51].

In the early phase of antiviral immune
response, proinflammatory cytokine productions
were equally high in both sexes, while in female
mice, the abundant production of cytokines induced
higher aromatase expression and estrogen synthesis
than in males [21]. In females, at 72 h post infection,
high estrogen concentration upregulated ER
signaling, silenced the cytokine storm and
eliminated the accumulated exsudate of
inflammatory cells. At the same time, in males, the
level of cytokines and chemokines remained high or
even increased in the lungs leading to prolonged
inflammatory response attributed to their low
estrogen production and weak ER signaling [21].
These findings are consistent with the observation
that in ovariectomized female mice, estrogen loss
promotes  excessive inflammatory  immune
responses to virus infection, while high dose
estradiol replacement quenches the inflammatory
reaction and promotes adaptive immunity [52].

Estrogen inhibited the replication of influenza
virus in nasal epithelial cells and at the same time,
upregulated ER signaling helping the preservation
of cell integrity via gene modification and
improving the metabolic functions [53].

Type 2 immune responses promote the
resolution of immune reactions elicited by
respiratory virus infection and work on the repair of
injured tissues [54,55]. Estrogen activated ERa
promotes type 2 responses of alveolar macrophages
(AMs), innate lymphoid cells (ILC2s) and myeloid
cells [56], whilst androgens and androgen receptor
signal attenuate all type 2 responses [57]. Lung
resident AMs are phagocytic cells capable of
production of soluble mediators against viral
infection. Moreover, AMs produce abundant IFN 1
for viral clearance, and their chemokine production
recruits monocytes into the lung [58]. Inflammatory
responses of human monocyte-derived
macrophages were increased by estrogen, while
decreased by testosterone exposure [59,60].

In the resolution phase of viral infection,
female sex and strong ERa signaling promote type
2 responses coupled with tissue repair, whilst AR
activation may calm these restorative processes
[15].

Apparent health disparity of females in 1AV
epidemic

Reports on the pandemic IAV infections in 1957
and 2009 reveal that the hospitalization and
mortality rate of adult patients following viral
infection was higher for women than for men, while
the morbidity was higher among men [13,15]. In
2009, among patients infected with HIN1 influenza
virus, 168 cases were critically ill. Their mean age
was 32.3, and 113 were female (67.3%). Overall
mortality among critically ill patients was 14.3%
[14]. These epidemiological data apparently
contradict to all observations suggesting that female
sex and strong ER signaling are protective against
respiratory virus infection.

In a recent study, severity and outcomes of
viral pneumonia caused by influenza and MERS-
coronavirus infections were compared. The
mortality rate of patients with pneumonia was
significantly higher (13.8%) among cases with
MERS-CoV infection as compared with influenza
cases. These results indicate that coronavirus is
more aggressive and induces more severe disease
and worse outcome than influenza virus does [61].

IAV shows weaker infective capacity as
compared with corona viruses; however it may
induce widespread infection among adult men.
Among women with good aptitude for upregulative
ER signaling, 1AV infection remains undiagnosed
resulting in a lower incidence of influenza among
women as compared with men. IAV selects women
with more or less compromised immune system
attributed to their inherited or acquired weakness of
ER signaling. In the smaller population of IAV
infected women, the lower expression of estrogen
regulated genes results in male-like unquenchable
inflammatory reaction in the lung leading to
increased severity and mortality of the disease.

In  conclusion, increased morbidity and
mortality among a smaller female population with
IAV infection may be attributed to the weak
infective capacity of 1AV and to the weak ER
signaling of selectively infected female population
with insufficient estrogen protection. In contrast,
SARS-CoV-2 is a highly aggressive corona virus
evoking higher morbidity and mortality among men
as compared with women [5]. Highly infective
corona viruses are capable of causing widespread
disease among both male and female populations.
Since SARS-CoV-2 may similarly attack female
populations having either good or weak ER
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signaling, the demographic data of COVID-19
outbreak equivocally show that taken as a whole,
women have markedly better defense mechanisms
against COVID-19 infection as compared with men.

In animal experiments, sex differences in
susceptibility and immunity to influenza A virus
(IAV) were investigated on mice [52]. Virus titers
in the lung were similar in both sexes; however, a
higher induction of inflammatory cytokines and
higher mortality rates were observed among ill
female mice. Manipulations of androgen hormone
concentrations in male mice did not significantly
affect immune responses to respiratory virus. In
contrast, high doses of estradiol in females lowered
more than 10-fold the induction of cytokines and
chemokines in the lung and increased the survival
rates compared to estrogen deficient female mice.
In IAV infected female mice, the protective effects
of high dose estradiol against cytokine storm,
morbidity and mortality were mediated by the
upregulation of ERa signaling.

An 80 year period of synthetic estrogen use in
medical practice mistakenly induced a fear of
even endogenous estrogens

From the early 1940s, various synthetic estrogens
were developed for many purposes, such as the
treatment of miscarriage and menopausal
symptoms and for oral contraception [62].

A nonsteroidal synthetic estrogen
diethylstilbestrol (DES) was used for pregnant
women to prevent miscarriage. DES treatment
proved to be ineffective in miscarriage prevention;
however it caused adverse effects on both
pregnancy and fetal development [63]. Moreover,
DES exposure during pregnancy induced increased
breast cancer risk in both mothers [64] and
daughters [65]. Clinical experiences with synthetic
DES exposure mistakenly suggested that in
pregnant women, even an increased endogenous
estrogen level may induce developmental
anomalies in fetuses and elevates the risk for breast
cancer in both mothers and daughters.

Oral contraceptives (OCs) were developed in
the early 1960s comprising predominantly a
steroidal estrogenic compound ethinylestradiol
(EE), and later, a synthetic 17-beta estradiol (SE2)
also was used as an OC component [66]. OCs
comprising low doses of synthetic estrogens,
apparently worked well in women, however, in
certain cases they evoked unforeseeable
complications, such as venous thromboembolism,
stroke and myocardial infarct suggesting severe

clotting disorders [67,68]. Moreover, correlations
between OC use and a moderately increased overall
breast cancer risk were reported [69], while the
incidence of ER negative and triple negative breast
cancers was significantly increased in OC users
[70,71].

The increased prevalence of poorly
differentiated, ER negative breast cancers among
OC users, strongly suggested that synthetic
estrogens rather deregulate ER activation instead of
an excessive stimulation [72]. Despite the well
known risk for severe complications in OC users,
internists, endocrinologists and gynecologists
prescribe OCs for healthy women erroneously
believing that increased doses of even endogenous
estrogens may cause insulin  resistance,
thromboembolic events and increased breast cancer
risk.

In rat models of human breast cancer, exposure
to excessive synthetic estrogens included SE2
promoted mammary tumor genesis during
pregnancy [62]. In rats, all synthetic estrogens, even
SE2 induced persistent changes in estrogen
regulated genes, in DNA methylation and histone
modification [62]. These observations mistakenly
suggested that both synthetic and natural estrogens
are capable of disturbing the development and
physiology of female breasts.

In reality, all examined synthetic estrogens
work as weak antiestrogens even when
administered in low doses as they inhibit the
unliganded activation of ERs [73]. The estrogen-
like effects of synthetic estrogens may be attributed
to the compensatory upregulation of liganded ER
activation, while the deregulation of ERs leads to
toxic complications and increased breast cancer
risk, ER negative ones in particular [74].

For menopausal hormone therapy (MHT), both
synthetic estrogens and conjugated equine
estrogens (CEEs) with natural origin were
introduced [75]. In the early MHT studies, all
hormones were designated simply as exogenous
estrogens without sharp distinction between natural
and synthetic estrogen formulas. In postmenopausal
women, the use of estrogens with different origin
and even their combinations with synthetic
progestogens resulted in a chaos of quite
controversial clinical experiences concerning the
risks for thromboembolic complications and breast
cancer [74]. Wide spread use of MHT has provided
an expanding clinical database mistakenly
suggesting that even endogenous estrogen hormone
may have crucial role in the development of both
coronary heart disease and breast cancer.
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Retrospective analysis of the results of MHT
studies revealed that the use of CEE alone
(Premarin, Pfizer), deriving from pregnant horse
urine, is highly beneficial for women’s health
[74,76]. Premarin treatment proved to be protective
for the prevention of thromboembolism and
cardiovascular disease [77], dyslipidemia [78], and
bone loss [79]. In 2004, the Women’s Health
Initiative (WHI) Hormone Replacement Therapy
(HRT) trial conducted on women without a uterus,
found a significantly lower risk for breast cancer
among Premarin treated cases compared to
untreated controls [80]. In 2009, Ragaz et al.
reported the protective effect of Premarin alone and
increased breast cancer hazards with progestin after
reviewing and re-evaluating the data of earlier WHI
Hormone Replacement Therapy (HRT) trials.
Premarin alone improved all aspects of women’s
health in addition to a significant decrease in breast
cancer risk [81].

In 2019, in San Antonio Breast Cancer
Symposium, WHI investigators presented an update
on breast cancer findings from an earlier conducted
WHI randomized controlled trial [82]. After more
than 19 years, the follow up of postmenopausal
women treated with Premarin alone, resulted in
significant reductions in breast cancer incidence
(23%) and breast cancer associated mortality
(44%).

The long term benefit of Premarin use alone for
women's health may be unique and may not be kept
as equal to the effects of other (synthetic) estrogen
formulas. After 19 years, the maintenance of
advantageous anticancer effects of Premarin
treatment may reflect its capacity for long term
DNA repair via activating mutations justifying that
it works through the same mechanisms like
endogenous estrogen does [83].

We have an effective medicament against
COVID-19: Premarin

Epidemiological and experimental data
strongly indicate that estrogen activated ERs drive
the successful immune protection against
respiratory virus infections included both corona
and influenza viruses. Weakness in ER signaling
results in an excessive inflammatory response and
respiratory distress in both males and females,
while estrogen treatment upregulates the estrogen-
ER-aromatase-estrogen circuit promoting the
decrease of virus titer, the alleviation of
inflammation, and the restoration of destructed
tissues.
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Out of available estrogen preparations, only
Premarin can induce beneficial effects in human
practice without adverse reactions suggesting that it
exhibits similar DNA repairing and genome
stabilizer effects like endogenous estrogen.
Premarin treatment may prevent respiratory virus
infections in susceptible people. Premarin may
achieve dramatic improvement in patients suffering
of acute respiratory distress syndrome; however, the
result is not prompt as estrogen induced gene
expression and new protein synthesis takes at least
24 h,
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