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COMBINATION THERAPY AT AN EARLY

STAGE OF THE NOVEL CORONAVIRUS INFECTION (COVID-19).
CASE SERIES AND DESIGN OF THE CLINICAL TRIAL
“BROMHEXINE AND SPIRONOLACTONE FOR CORONAVIRUS
INFECTION REQUIRING HOSPITALIZATION (BISCUIT)”

The article focuses on effective treatment of the novel coronavirus infection (COVID-19) at early stages and substantiates the
requirement for antiviral therapy and for decreasing the viral load to prevent the infection progression. The absence of a specific
antiviral therapy for the SARS-CoV-2 virus is stated. The authors analyzed results of early randomized studies using lopinavir/
ritonavir, remdesivir, and favipiravir in COVID-19 and their potential for the treatment of novel coronavirus infection. Among the
drugs blocking the virus entry into cells, the greatest attention was paid to the antimalaria drugs, chloroquine and hydroxychloroquine.
The article addresses in detail ineffectiveness and potential danger of hydroxychloroquine, which demonstrated neither a decrease in
the time of clinical recovery nor any improvement of prognosis for patients with COVID-19. The major objective was substantiating
a possible use of bromhexine, a mucolytic and anticough drug, which can inhibit transmembrane serin protease 2 required for entry
of the SARS-CoV-2 virus into cells. Spironolactone may have a similar feature. Due to its antiandrogenic effects, spironolactone
can inhibit X-chromosome-related synthesis of ACE-2 receptors and activation of transmembrane serin protease 2. In addition to
slowing the virus entry into cells, spironolactone decreases severity of fibrosis in different organs, including the lungs. The major
part of the article addresses clinical examples of managing patients with COVID-19 at the University Clinic of the Medical Research
and Educational Centre of the M. V. Lomonosov Moscow State University, including successful treatment with schemes containing
bromhexine and spironolactone. In conclusion, the authors described the design of a randomized, prospective BISCUIT study
performed at the University Clinic of the M. V. Lomonosov Moscow State University with an objective of evaluating the efficacy
of this scheme.
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s the COVID-19 pandemic caused by the SARS-
CoV-2 virus has emerged and developed, medicine

the disease course and an improved quality of therapy
since the beginning of the pandemic has reduced

has faced significant challenges across many countries,
including the Russian Federation (RF). Currently, cases
exceed 14 million worldwide with an average mortality
rate of about 4.2 %; the RF has seen more than 750,000
cases with an average mortality rate of about 1.6%;
among patients testing positive with the polymerase
chain reaction (PCR) for SARS-CoV-2 RNA, the
mortality rate is about 3%. A better understanding of

4

mortality rates. In March 2020 (before the epidemic
in the RF), the mortality rate for COVID-19 was
6.7% worldwide; it reached 7.8% in April, decreased
to 4.7% in May, 3.7% in June, and 2.4 % for 20 days in
July, which corresponds to mortality rates in the RF
(https://www.arcgis.com/apps/opsdashboard/in
dex.html# /bda7594740fd40299423467b48e9ecf6).
There are three hypotheses for this pattern: a decrease
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in virulence, the change of seasons from winter and
spring to summer (in the Northern hemisphere), and
the development of more correct approaches to the
treatment of COVID-19.

The beginning of the epidemic gave rise to two
divergent approaches. According to one, the new
disease was, in a key sense, the same as the seasonal flu -
as there was no specific antiviral treatment, the goal, in
this case, was to simply let the immune system work to
defeat the virus. The other approach called for the early
use of auxiliary ventilation, even mechanical ventilation
in many patients, in the face of rapid development of
severe bilateral pneumonia. This approach led swiftly
to a catastrophic shortage of ventilators, an overload
of intensive care units, a shortage of beds for the
treatment of severe patients, and the active use of two
to three different groups of antibiotics for treatment of
intercurrent infection and nosocomial pneumonia.

In summary, the predominant treatment strategy
in the first 2 months of the pandemic (January and
February 2020) was based on three principles: assisted
ventilation, proactive antibiotic treatment, and the
search for antiviral therapy. Moreover, antimalarial
drugs (chloroquine and hydroxychloroquine) were
used as a first-line therapy along with antiretroviral
treatments (lopinavir/ritonavir). This resulted in a
relatively high risk of death.

In the RF, the first fatal case of COVID-19 was
recorded on March 1, 2020. Social restrictions promp-
ted by the increased incidence of the disease were
introduced in the latter half of March. The most rapid
increase in the incidence of COVID-19 in the RF
was observed in April, 2.5 months past the outbreak
in China and 6 weeks later than the outbreaks in
southern Europe. This interval allowed RF physicians

develop our principles for treating COVID-19 using
the best of their experience.

We used the experimental and clinical data and the
outcomes recorded at the Moscow State University
(MSU) Clinic to analyze clinicians’ attempts to find
the best possible combination therapy for the early
treatment of COVID-19 with an increased viral load to
prevent disease progression.

Figure 1 illustrates current views on the course of
COVID-19. The red line indicates the changes in the
severity of the disease. The three peaks correspond to
actual changes in mortality rates, as demonstrated in
the early Chinese trials [1].

The first peak is formed by elderly and old patients
with increased body weight, diabetes mellitus, cardio-
vascular diseases, and/or chronic obstructive pulmo-
nary disease, who debut with fever, cough, chest pain,
disorientation, severe asthenia, and rapidly worsening
dyspnea. Gastrointestinal disorders and diarrhea
sometimes worsen the situation. The risk of death from
COVID-19 is increased in this category of patients
[2-5]. Our observations and analysis of the literature
data allow us to provide the following pathogenetic
approach to clinical management: In such cases, the
best chance for survival is achieved by continued
treatment of comorbidities, especially using statins and
renin-angiotensin-aldosterone system inhibitors, while
controlling blood pressure, cholesterol, and glucose
(6,7].

It is essential begin this treatment early because, as
shown in Figure 1, this is the period of viremia (blue
line), or active entry of viruses into cells, primarily the
pulmonary epithelial cells. Almost half of virus carriers
may have no symptoms in this period, especially
young people and individuals without comorbidities.

to critically evaluate our predecessors’ experience and Symptoms are quite diverse among patients. For
Figure 1. Development of various presentations and the course of the new coronavirus disease by day
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example, one in four patients complains of loss of smell
and, more rarely, loss of taste. By days 10-12 of the
disease, these symptoms disappear or significantly
decrease in one-third of patients. Unfortunately, many
of the COVID-19 patients admitted to hospitals
present with symptoms only during this infection
period. During this same period, other factors «switch
on»: increasing autoimmune inflammation (green line
in Figure 1) and coagulopathy with the risk of increased
thrombosis (brown line in Figure 1). These factors
determine the disease progression and the prognosis
on days 12—-14 of the disease.

In the early stages of the pandemic, the greater share
of attention was focused on antiviral treatment despite
the disease’s novelty and the lack of specific anti-
inflammatory therapy for COVID-19. The competition
[8, 9] to identify an antiviral drug that would block
the replication of the SARS-CoV-2 virus has received
extensive coverage in the medical literature as well
as the press and other media. However, four critical
observations can be made:

« Testing for virus elimination using a poorly
reproducible PCR test for detecting viral RNA can
lead to false negative or false positive results.

« Clear, standard criteria for the progress of clinical
condition remain unhelpfully basic; except for
transfer to an intensive care unit (ICU) and the use
of mechanical ventilation, which are considered
unfavorable outcomes, and earlier discharge from
the hospital, which is considered a favorable
outcome, consistent criteria are lacking.

« Use of antiviral drugs indicated for other viral
diseases does not warrant successful treatment of
COVID-19.

« The peak viral load passes its maximum in most
patients by day 10 of treatment, and it is difficult
(if not possible) to rely on successful antiviral
treatment on or after this point.

Various antiviral drugs have been used as «salvage
therapy> to treat COVID-19, with varying degrees
of success. Those included drugs used to slow the
(HIV),
(hepatitis C), filoviruses (Ebola), or influenza viruses.

replication of retroviruses flaviviruses
From the beginning of the pandemic, there has been
speculation about the possibility of slowing down
infection progression and preventing the development
of pneumonia caused by beta-coronavirus infection
with nonspecific antiviral drugs. This line of thinking
has not been completely abandoned to date (!).

The first attempt, to use the combination of
lopinavir /ritonavir as the has
failed. Controlled trials have not confirmed an

main treatment,

improvement in the disease course, with a sufficiently
significant number of serious adverse events [10].
Despite persistent calls to use the lopinavir/ritonavir
combination as the preferred therapy for the treatment
of COVID-19 in the interim guidelines of the Ministry
of Health of the RF [11], we decided to restrict the
extensive use of these drugs from the very beginning
at the MSU Clinic. Eyes were opened worldwide only
by the end of June following the publication of a press
release of the large randomized RECOVERY trial that
proved the lopinavir/ritonavir combination to be
uselessness in the treatment of COVID-19 [12]. The
World Health Organization (WHO) also announced
the discontinuation of a randomized clinical trial
(RCT) of this combination due to the lack of effica-
cy [13].

There are a few trials of ribavirin, indicated for
the treatment of infection caused by the hepatitis
C virus. Presently, it is impossible to reach a final
conclusion about its feasibility for the successful
treatment of COVID-19. In a small open comparative
study, a positive effect on virus elimination, clinical
manifestations, and reduction of treatment time from
15 to 8 days was observed only for the early use of the
drug (during the first 7 days of illness, i.e., when viral
load is increasing) [14]. No large RCTs have been
registered.

Much more attention, especially in the United States,
has been given to remdesivir, which is intended for
treatment of the Ebola virus disease. The theoretical
background for its use has been tested in several clinical
trials [15, 16], including RCTs. In a Chinese placebo-
controlled study, including 237 patients, a 10-day
course of remdesivir did not accelerate the elimination
of the virus, or patients’ clinical improvement [17].
A much larger, international RCT (1,059 patients)
showed a reduction in clinical recovery time from 15 to
11 days with a 10-day course of remdesivir (200 mg on
day 1 and 100 mg/day subsequently) [18]. The odds
ratio for recovery was 1.32 (95% confidence interval
[CI]: 1.12-1.55; p <0.001). In addition, a downward
trend was detected in the risk of death, from 11.9% to
7.1%. There was no effect of remdesivir on whether
patients required mechanical ventilation, invasive
ventilation, or extracorporeal membrane oxygenation.
Another study in moderate COVID - 19 patients
who did not require mechanical ventilation did not
show differences in the effect of the S- and 10-day
courses of remdesivir on the recovery rate, which
requires explanation [19]. Despite conflicting results,
the U.S. Food and Drug Administration (FDA) has
granted remdesivir approval a promising COVID-19
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treatment [20]. It is necessary to mention a very
moderate treatment effect in nonsevere and critical
patients who do not require mechanical ventilation.
Most experts criticize the study with emdesivir because
of the unbalanced patient groups [21]. Nevertheless,
remdesivir is currently considered the «defeater» of
SARS-CoV-2 in the United States.

In the RF, favipiravir, intended for treatment of severe
forms of influenza, has attracted the most attention.
In 2019, it was released from patent protection and
reproduced in several countries, including the RF. There
are only a few completed trials of favipiravir in patients
with COVID-19. In an open-label comparative study,
favipiravir achieved clinical effect by day 7 at a higher
rate than umifenovir, but caused more serious adverse
events, especiallyincreased uricacid levels [22]. Another
open comparative study demonstrated favipiravir’s
ability to eliminate the SARS-CoV-2 virus faster than
lopinavir / ritonavir and significantly more reduce lung
tissue damage on multislice computed tomography
(MSCT) by day 14 of the treatment [23]. An interesting
and well-planned double-blind placebo-controlled
RCT is underway in 30 Russian investigational centers,
including the MSU Clinic. According to the RF Ministry
of Healthcare, favipiravir demonstrated a high ability to
eliminate the SARS-CoV-2 virus, with a small number
of adverse reactions, at the first stage (60 patients) of
the trial [24]. Thus, researchers were able to proceed
to the second stage, which included 270 more patients.
However, official results have not yet been published.
A Japanese study, which included 89 patients with
COVID-19 (July 6,2020), did not confirm the benefits
of favipiravir versus control [25]. At the same time, a
Bangladesh study with 50 patients reported beneficial
results [26]. However, there is no official publication of
these trials to date, and all information should be taken
with caution. Favipiravir trials are also being conducted
in the United States and India.

The concept of blocking the SARS-CoV-2 repli-
cation at the initial stages of the disease and preventing
the development of severe viral pneumonia is hardly
exceptional. However, it is still unclear whether it is
possible to achieve success using drugs created to treat
other viruses. There are still hopes for positive clinical
effects of remdesivir and favipiravir, but it can only be
expected at the very beginning of the disease, of mild
to moderate severity. Antiviral drugs are not effective
from day 7 of the disease, and or in cases in which the
disease becomes more severe, since other factors are
paramount in such cases (Figure 1).

An attempt can be made to block the SARS-CoV-2
infection of cells at the early stages of the disease
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and disrupt virus replication. Antimalarial drugs
(chloroquine or hydroxychloroquine) in combination
with azithromycin were used for this purpose at the
beginning of the pandemic. The mechanism of action
of hydroxychloroquine is not well studied, but the
drug can interfere with endocytosis, when the virus is
incorporated into the cell [27], and has also been shown
in one study to have anti-inflammatory properties and
anti-cytokine effects [28]. Hydroxychloroquine dose-
dependently reduced the penetration of SARS-CoV
(the causal agent of severe acute respiratory syndrome
[SARS]) into cells and showed a preventive effect
in this study [29]. The RNA of the human SARS-
CoV-2 virus is 96% identical to that of the bat virus
but, it is important to note, only 79% identical to the
SARS-CoV RNA that caused SARS [30]. Moreover,
SARS-CoV and SARS-CoV-2 differ in the RNA-
dependent RNA polymerase responsible for virus
replication [31]. Nevertheless, the possibility of using
hydroxychloroquine in the treatment of COVID-19
has been suggested [32]. Enthusiasm in some quarters
was fueled by the publication of an open-label, non-
randomized French trial that showed rapid elimination
of the virus when hydroxychloroquine was used as
monotherapy and even faster elimination with a
combination of hydroxychloroquine and azithromycin
[33]. In the context of the absence of effective therapy,
overcrowded intensive care units, and the shortage
of ventilators, the search for any effective therapy
led to a so-called «hydroxychloroquine storm.»
Simultaneously, the first RCT of hydroxychloroquine
conducted in China showed moderate but statistically
significant clinical improvement [34]. In most
guidelines for the treatment of COVID-19 (including
the Russian guidelines), the combination of hydro-
xychloroquine and azithromycin was indicated as the
first-line therapy despite certain doubts based on a
retrospective analysis of the clinical use of the drug in
four hospitals in France [35].

We used this as our main regimen from the very
beginning of admitting COVID-19 patients to the
MSU Clinic. The logistical working procedures
involved daily online consultations, during which
professors and researchers working in various fields
of medicine could promptly help doctors working in
the «red zone» choose the best possible therapy based
on the detailed analysis of patients. Regular recording
of electrocardiograms, especially in patients with
COVID-19 and cardiovascular diseases, was intended
to help avoid side effects, primarily associated with
QT prolongation and the risk of developing ventricular
arrhythmias.
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The daily discussions and quick reaction to the
changing situation and the outcomes allowed us to
doubt the objective usefulness and efficacy of such
treatment by days 10-11 of the clinic’s work. We present
here a case study of patient M., 54 years old, admitted
on April 21, 2020 (the first day of the clinic’s work),
on day § after the onset of symptoms with complaints
of shortness of breath, worsening on exertion, severe
weakness, headache, dry cough, sore throat, diarrhea,
bile vomiting, pain in the anterior chest, worsening
with cough, calf heaviness, fever above 38°C for §
days. He received hydroxychloroquine 200 mg bid,
azithromycin 500 mg once a day, and paracetamol
to treat fever. At the time of admission he had a body
temperature of 36.7°C, blood pressure 100/70 mmHg,
heart rate 100 bpm, and oxygen saturation 97 %; oxygen
support was not required. No severe comorbidities
requiring additional treatment were identified.

MSCT (Figure 2) at admission (April 21, 2020, day
S of the disease) showed minimal damage in the lung
tissue, more on the left side. The total area of the lesion
was less than 10% (stage 1 under the RF Ministry of
Healthcare Guidelines) [11].

Laboratory findings were the following: lympho-
cytes 0.95 x 109/L; erythrocyte sedimentation rate
(ESR) 9 mm/h; potassium 4.0 mmol/L; C-reactive

protein (CRP) 65 mg/dL; fibrinogen 5.37 g/L;
D-dimer 0.4 pg/mL. Based on our knowledge at the
time, specific anti-inflammatory treatment was not
initiated, despite the increased CRP level, due to the
minimal lung damage, good oxygen saturation, and
normal D-dimer values. A second antibiotic was added
to the treatment: amoxicillin/ clavulanic acid 1.0 g tid.
Acetylcysteine 600 mg od and enoxaparin sodium 40
mg od were given as an anticoagulant treatment.

After S days (day 10 of the disease), the patient’s
condition worsened, although the body temperature
remained subfebrile, and the cough cleared up a bit.
Shortness of breath worsened, and oxygen saturation
decreased to 94 %. It was difficult for the patient to lie
on his stomach due to obesity (body mass index 32.5
kg/m?). Laboratory tests showed that the lymphocyte
count had decreased to 0.66 x 109 /L, ESR increased to
24 mm /h; potassium was 3.8 mmol/L; CRP 69 mg/dL,
D-dimer 0.84 pg/mL, fibrinogen 5.51 g/L. MSCT
found an increase in lung tissue damage on both sides,
mainly presenting as ground-glass opacity, and the total
area of the lesion had expanded to up to 31% (stage 2
under the RF Ministry of Healthcare Guidelines) [11].
Azithromycin was replaced with moxifloxacin. The
dose of enoxaparin sodium was increased to 40 mg bid,
and spironolactone 25 mg/day was added.

Figure 2. Lung MSCT scan, patient M., 54 years old (see details in the text); results of quantitative tomography
of the lung parenchyma, MultiVox (in collaboration with Faculty of Fundamental Medicine, Moscow State University)
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Despite the treatment, the patient’s condition
continued to worsen. In 4 days (day 14 of the disease),
shortness of breath worsened further, oxygen
saturation decreased to 92%, and asthenia progressed,
making the lack of therapeutic efficacy certain.
Laboratory tests showed an even more significant
decrease in lymphocyte count up to 0.53 x 109/L,
increased ESR up to 32 mm /h, potassium 3.5 mmol /L,
a twofold increase in CRP to 134 mg/dL, and D-dimer
to 1.73 pg/mL, compared to results from 3 days ago;
fibrinogen 5.81 g/L. MSCT data showed a significant
increase in the zone of destruction of lung tissue up
to 48%, plus moderate hydrothorax and hydroperiod,
which corresponded to the 3rd stage of lung disease
(according to guidelines by the RF Ministry of Health-
care). The condition was considered progressing to
inflammation (developing a cytokine storm). It was
decided to conduct pulse therapy with high doses of
glucocorticosteroids: methylprednisolone 1,000 mg
for 3 days, followed by dexamethasone 8 mg bid [36].
Hydroxychloroquine was canceled due to the lack of
efficacy. The spironolactone dose was increased to 50
mg/ day. Bromhexine 8 mg qid was added. The patient’s
condition gradually improved after pulse therapy,
CRP decreased to 78.8 mg/dL, but the D-dimer
level increased to 10.12 pg/mL. With a decrease in
shortness of breath and a gradual increase in oxygen
saturation, the area of lung damage was about 40% on
MSCT (stage 2 under the RF Ministry of Healthcare
Guidelines). However, pain appeared in the right arm.
Using Doppler ultrasonography, occlusive thrombosis
was detected in the saphenous vein (v. intermedia
cubiti) at the ulnar fossa level, which required further
increase in the dose of enoxaparin sodium to 80 mg
bid and the local application of heparin ointment. The
patient’s condition slowly improved. As of May 18,
2020 (day 32 of the disease), there was no shortness of
breath, oxygen saturation was 98%, lymphocyte count
1.51 x 109/L; ESR 12 mm /h; potassium 4.3 mmol/L;
CRP 2.85 mg/dL, D-dimer 0.61 pg/mL, fibrinogen
4.21 g/L. The area of lung tissue damage, according
to MSCT, was still 35% but presented as mild ground-
glass opacity indicative of the resolution of the process.

The patient was discharged from the hospital
on May 19, 2020 (day 28 of the hospital stay). The
outpatient use of spironolactone for 2 weeks and
rivaroxaban 20 mg/day for 3 months, followed by 10
mg/ day, was recommended. A control visit and MSCT
was scheduled 45 days after discharge.

This case study taught us many lessons. First, it
demonstrated the low efficacy of hydroxychloroquine.
Since then, mostretrospective cohort analyses involving
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alarge number of patients have not confirmed this drug’s
safety and efficacy in the treatment of COVID-19 [37,
38]. A retrospective analysis of the U. S. Department of
Veterans Affairs database showed a significant increase
in mortality with hydroxychloroquine, but not a
combination of hydroxychloroquine and azithromycin
[39]. Azithromycin cannot be associated with prognosis
deterioration in patients with COVID-19 [38]. The
meta-analysis «showed feeble and unreliable evidence
for both the benefit and risk of hydroxychloroquine in
COVID-19» [40]. Moreover, clinical trials have shown
that this drug is associated with an increase in the
corrected QT interval and an increased risk of sudden
cardiac death in patients with COVID-19 [38, 41]. A
U. S. prospective study on the protection of healthcare
professionals also showed no beneficial effects of
hydroxychloroquine [42]. A U.S. RCT showed no
benefits of hydroxychloroquine in treating patients
with COVID-19 [43].

Finally, the largest prospective randomized
RECOVERY study (which ended June S, 2020)
showed no positive effects of antimalarial drugs on
COVID-19 patients’ prognosis [44]. Based on the
findings for more than 4,700 patients with COVID-19,
hydroxychloroquine did not affect the risk of death
but increased the risk of mechanical ventilation and
prolongation of hospital stay [45]. In early July, the
WHO announced the termination of the study of
hydroxychloroquine for the treatment of COVID-19
due to the lack of efficacy [13].

To safely inhibit virus penetration into the cell,
we tried to use medications generally indicated for
the treatment of pneumonia and its consequences
(pulmonary fibrosis).

As shown in Figure 3, beta-coronavirus uses the
S1 spike protein and connects to the angiotensin-
converting enzyme type 2 (ACE2) receptor and
can interact with transmembrane serine protease 2
(TMPRSS2) after activation. Only then can SARS-
CoV-2 pass through the membrane and enter the cells
[45]. In theory, drugs that block the ACE2 receptor
and/or disrupt the activity of transmembrane serine
protease can have antiviral activity. We have already
written about the benefits of renin-angiotensin-
aldosterone system blockers in treating cardiovascular
diseases in patients with COVID-19 and their neutral
effect on ACE2 receptors [47]. Bromhexine and
spironolactone deserve special attention among the
available drugs indicated for the treatment of viral
pneumonia and pulmonary fibrosis that can affect
not only the ACE2 receptor but also TMPRSS2, and
reduce the ability of SARS-CoV-2 viruses to enter cells.

9



§ EDITORIAL ARTICLES

Figure 3. Possibility of pharmacological blockade of SARS-CoV-2 in a cell
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Bromhexine is a well-known antitussive and
mucolytic drug that reduces cough, congestion, and
chest pain, facilitates breathing, and is indicated in
acute respiratory tract infections [48]. Therefore, its
use as an additional symptomatic agent that improves
the clinical condition of COVID-19 patients is
unquestioned and unexceptionable. Bromhexine
has been shown to additionally block the activity
of TMPRSS2 in the trials with influenza viruses
[49]. Both the bromhexine’s attachment points to
TMPRSS2 and the ability to block its active centers in
three-dimensional modeling were studied [50]. Thus,
bromhexine can be considered a promising antiviral
agent that can reduce the viral load in the treatment of
COVID-19 [50, 51].

Spironolactone is an effective antifibrotic agent that
can reduce the severity of fibrosis of various tissues
and organs, including the myocardium and interstitial
pulmonary fibrosis, by blocking aldosterone’s effects on
receptors [52]. The ability to increase the aeration of
the lung by affecting exudative and infiltrative alveolar
lesions has been proven both experimentally and in
the real-world treatment of acute respiratory distress
syndrome and chronic heart failure [52, 53]. Our
clinical case study shows how persistent lung damage
is and how difficult it is to get rid of pulmonary fibrosis
(at day 34 of the disease, the area of lung tissue damage
was still about 35%). Therefore, it seems reasonable
to use spironolactone to speed up the restoration of
aeration of the lung in patients who had COVID-19.

10
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The efficacy of spironolactone can be related mainly to
its anti-androgenic activity. One reason for the higher
morbidity and mortality in men with COVID-19
is the difference in the synthesis of the ACE2 and
TMPRSS2 membrane
the X chromosome and testosterone levels [54, S55].

receptors associated with
Therefore, anti-androgenic spironolactone decreases
the testosterone level, blocks androgen receptors, and
can reduce ACE2 expression levels and the activity
of TMPRSS2 at the same time (Figure 3). Thus,
spironolactone, with antifibrotic and antihypertensive
properties, can also be used as an antiviral drug in
the treatment of COVID-19 [56]. Another essential
property of spironolactone in treating chronic heart
failure and renal dysfunction is increasing potassium
levels [57, 58]. Hypokalemia is detected in 40-55% of
patients with COVID-19 and up to 85% in severe cases.
Reduced potassium levels are inversely correlated with
CRP levels - that is, systemic inflammation [59]. Our
patient also had hypokalemia and did not use diuretics.
Spironolactone helped to correct potassium levels and
stabilize the situation.

In search of possible ways to reduce the viral load
in the first 10 days of the disease, we decided to use a
combination of bromhexine hydrochloride 8 mg qid and
spironolactone S0 mg/day (25 mg/day if potassium
levels increase above 5.2 mmol/L). At the same time,
we focused on the positive clinical (symptomatic)
effects of both drugs in pneumonia of any etiology.
A prospective, randomized, comparative clinical trial
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Figure 4. Study design and endpoints: BromhexIne and Spironolactone

for Coronavirus Infection Requiring Hospitalization (BISCUIT)

Day1

Control group: Hydroxychloroquine 200 mg twice daily +
Azithromycin 0.5 g once daily

Day12+2 Day45+2

Documented

COV1D-19

Pneumonia Study group:
(PCRor CT) Bromhexine 8 mg 4 times a day +

Notin ICU

Spironolactone 50 g once daily

EP1: SHOKS-COVID (Mareev 2020):
1. RR; <18 =0; 18-22 =1; 23-26 =2; >26 (mechanical ventilation) =3

Non-invasive ICU =2; Vent =3

S. CRP, mg/dL: <10 =0; 10-60 =1; 60-120 =2; >120 =3

6. D-dimer, pg/mL: <0.5 =0; 0.51-2.00 =1; 2.01-5.00 =2; >5.00 =3
7.MSCT (%): 0-24% =1; 25-49% =2; 50-74% =3; 75-100% =4

EP2:
« Time to death or mechanical ventilation
« Changes in CRP levels
« Changes in D-dimer levels
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conducted in our clinic to test this hypothesis was titled
«BromhexIne and Spironolactone for Coronavirus
Infection Requiring Hospitalization>» (BISCUIT)[60].
Figure 4 shows the study design.

Patients received bromhexine and spironolactone
in the treatment group and hydroxychloroquine and
azithromyecin in the control group, as recommended by
the RF Ministry of Healthcare [11]. We used changes
in the original SHOKS-COVID score as a primary
endpoint (Figure 4) [36]. Secondary endpoints were:

. Combined endpoint: time to death or a need
for mechanical ventilation.

« Changes in CRP levels.

« Changes in D-dimer levels.

All endpoints were evaluated from the inclusion in
the study until days 12 and 45.

Statistical of the being
completed. Here we present a case study of patient
C., 40 years old, with confirmed COVID-19 (by
MSCT), concomitant stage 3 (!) hypertension, and
antiphospholipid syndrome (!), who became acutely
ill on April 28, 2020. First, she experienced severe
weakness and muscle pain; fever 38.8°C, dry cough,

analysis results s

shortness of breath, panic on the next day, and runny
nose and loss of smell a day later. PCR test for SARS-
CoV-2 RNA was

azithromycin, and paracetamol were recommended

negative. Hydroxychloroquine,

as outpatient therapy to reduce the temperature. On
April 30, 2020 (day 3 of the disease), the patient
received online consultation at the MSU Clinic
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« Changes in D-dimer levels

©0000000000000000000000000000000000000000000000000000000000000000000

EP1=SHOKS-COVID

2.t°C: >37°C =1; 37.1-38.5°C =2; >38.5°C =3 EP2: EP2:
3.5p0: >93% =0; 90-92.9% =1; <90% =2 « Time to death or mechanical ventilation « Time to death or mechanical ventilation
4. Ventilation: No =0; Low-flow ward =1; « Changes in CRP levels « Changes in CRP levels

« Changes in D-dimer levels

EP1, primary endpoint; EP2, secondary endpoints; PCR,
polymerase chain reaction; CT, computed tomography;

ICU, intensive care unit; SHOKS-COVID, COVID 19 clinical
status scale; RR, respiratory rate; Vent, mechanical ventilation; CRP,
C-reactive protein; MSCT, multislice computed tomography.
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and was given the following recommendations:
discontinue hydroxychloroquine, start bromhexine
8 mg qid, spironolactone 50 mg/ day, colchicine 1 mg
on the first day, then 0.5 mg. Antihypertensive therapy
(azilsartan with chlorthalidone 40+25 mg/ day, amlo-
dipine 10 mg/day, moxonidine 0.4 mg bid) and anti-
coagulant therapy (apixaban S mgbid) were continued.

Outpatient MSCT (Figure S) on May 2, 2020 (day S
of the disease) revealed signs of left-sided coronavirus
pneumonia (stage 2 under to the RF Ministry of Heal-
thcare Guidelines). Coughing and shortness of breath
persisted, as well as anosmia, asthenia, and panic
attacks. The body temperature was 37.5°C. Laboratory
tests: lymphocyte count 0.97 x 109 /L; ESR 31 mm /h;
CRP 38 mg/dL; D-dimer 1.03 pg/mL.

Patient C. was admitted to the MSU Clinic on May
S, 2020 (day 8 of the disease), with complaints of
weakness, breathing difficulties, cough with moderate
sputum production, body temperature 37.0°C, and a
feeling of fear. Oxygen saturation was 98 %, BP 135/ 80
mmHg, heart rate 90 bpm. MSCT showed the lung
lesion area (on the left) was about 10% versus 18% on
the previous MSCT scan (May 2, 2020). Laboratory
tests: lymphocyte count 1.23 x 109/L; ESR 18 mm /h;
CRP 21 mg/dL; D-dimer 0.25 pg/mL. Treatment
with bromhexine, spironolactone, and colchicine was
continued. Ceftriaxone 1000 mg bid was prescribed
intravenously instead of azithromycin, and hydro-
xyzine 25 mg/day was added. Antihypertensive and
anticoagulant therapy was continued.

11
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Figure 5. Lung MSCT scan, patient C., 40 years old (see details in the text); results of quantitative tomography of the
lung parenchyma, MultiVox (in collaboration with Faculty of Fundamental Medicine, Moscow State University)

05/02/2020 Lesion area is ~18% 06/05/2020

As a result, on May 12, 2020 (day 15 of the
disease), the patient’s condition improved. She had no
complaints. Cough and shortness of breath regressed,
the sense of smell normalized, and body temperature
was 36.5°C, oxygen saturation 99%. The fear and panic
attacks were gone. Laboratory tests: lymphocyte 1.91
x 109/L; ESR 12 mm/h; CRP 0.48 mg/dL; D-dimer
0.19 pg/mL. There were minimal residual changes
in the lung tissue (about 2%) on MSCT. She was
discharged with a recommendation to take colchicine
for a further 2 weeks and continue antihypertensive
and anticoagulant therapy.

As follows from the data above, the patient with
new coronavirus pneumonia had a more extensive
initial lung tissue damage than the first patient. There
was an increase in CRP, just as in the first case. Serious
deterioration factors were comorbidities presented
by stage 3 — hypertension controlled by only four
(1) antihypertensive agents and antiphospholipid
syndrome — due to which the patient took anticoagulant
therapy to prevent thrombotic complications. How-

12

Lesion area is =10%

il

Lesion area is =2%

12/05/2020

ever, a too-early (day 3 of the disease) start of the
treatment with the combination of bromhexine and
spironolactone plus preemptive anti-inflammatory
therapy with colchicine and adequate anticoagulation
therapy made it possible to slow down the development
and progression of COVID-19 quickly.

In contrast, antiviral therapy (hydroxychloroquine)
was not very effective in the first case. Anti-
inflammatory therapy with glucocorticosteroids
was prescribed very late, in the ICU, when invasive
mechanical ventilation had become necessary. The
efficacy of steroid therapy for COVID-19 has been
demonstrated by the RECOVERY trial [61], but it was
an experiment when we used it instead of interleukin-6
blockers (due to their absence). This case study
demonstrates both the advantages (decrease in the CRP
levels, decrease in inflammation, and improvement
of the clinical condition) and the disadvantages
(prothrombotic  effects) of glucocorticosteroid
therapy, which was studied in detail in the PUTNIK
trial [36].
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After days 7-10 days of the disease, other factors
(other than viral load) played a more critical role in the
progression of the disease and poor prognosis: systemic
inflammation (green line in Figure 1) and coagulopathy
with high-risk thrombosis and thromboembolism
(brown line in Figure 1). Therefore, preemptive anti-
inflammatory therapy and aggressive anticoagulation
treatment should be prescribed after 10-12 days of
the novel coronavirus disease. The specifics of the

treatment of this phase of the COVID-19 course require
analysis and detailed discussion in a separate article.

Funding

This study is part of the State task of the University
Clinic ofthe M. V.Lomonosov Moscow State University
and was supported by the Russian Foundation for Basic
Research (grant #2004 60487).

The article was received on 03/08/2020

REFERENCES

1. Ruan Q, Yang K, Wang W, Jiang L, Song J. Clinical predictors of mor-
tality due to COVID-19 based on an analysis of data of 150 patients
from Wuhan, China. Intensive Care Medicine. 2020;46(5):846-8.
DOI: 10.1007/s00134-020-05991-x

2. Simonnet A, Chetboun M, Poissy J, Raverdy V, Noulette J, Duhamel A
et al. High Prevalence of Obesity in Severe Acute Respiratory Syn-
drome Coronavirus-2 (SARS-CoV-2) Requiring Invasive Mechanical
Ventilation. Obesity. 2020;28(7):1195-9. DOI: 10.1002/0by.22831

3. The OpenSAFELY Collaborative, Williamson E, Walker AJ, Bhas-
karan KJ, Bacon S, Bates C et al. OpenSAFELY: factors associated
with COVID-19-related hospital death in the linked electronic health
records of 17 million adult NHS patients. Epidemiology. 2020. [Av. at:
http://medrxiv.org/lookup/doi/10.1101/2020.05.06.20092999.]
DOI: 10.1101/2020.05.06.20092999.

4. Wu Z, McGoogan JM. Characteristics of and Important Lessons From
the Coronavirus Disease 2019 (COVID-19) Outbreak in China: Sum-
mary of a Report of 72 314 Cases From the Chinese Center for Dis-
ease Control and Prevention. JAMA. 2020;323(13):1239. DOL:
10.1001/jama.2020.2648

S. Instituto Superiore Di Sanita. Characteristics of COVID-19 patients
dying in ItalyReport based on available data on March 20th, 2020. [Av.
at: https://www.epicentro.iss.it/ coronavirus/bollettino/Report-CO-
VID-2019 20 marzo_eng.pdf].

6. Wang S, Ma P, Zhang S, Song S, Wang Z, Ma Y et al. Fasting blood glu-
cose at admission is an independent predictor for 28-day mortality
in patients with COVID-19 without previous diagnosis of diabetes:

a multi-centre retrospective study. Diabetologia. 2020; [Epub ahead
of print]. DOI: 10.1007/s00125-020-05209-1

7. Gao C, Cai Y, Zhang K, Zhou L, Zhang Y, Zhang X et al. Association
of hypertension and antihypertensive treatment with COVID-19 mor-
tality: a retrospective observational study. European Heart Journal.
2020;41(22):2058-66. DOL: 10. 1093/eurheartj/ehaa433

8. Guo Y-R, Cao Q-D, Hong Z-S, Tan Y-Y, Chen S-D, Jin H-J et al.

The origin, transmission and clinical therapies on coronavirus disease
2019 (COVID-19) outbreak — an update on the status. Military Medi-
cal Research. 2020;7(1):11. DOI: 10.1186/s40779-020-00240-0

9. Sanders JM, Monogue ML, Jodlowski TZ, Cutrell JB. Pharmacolog-
ic Treatments for Coronavirus Disease 2019 (COVID-19): A Review.
JAMA. 2020; [Epub ahead of print]. DOI: 10.1001/jama.2020.6019

10. Cao B, Wang Y, Wen D, Liu W, Wang J, Fan G et al. A Trial of Lopinavir—
Ritonavir in Adults Hospitalized with Severe Covid-19. New England Jour-
nal of Medicine. 2020;382(19):1787-99. DOI: 10.1056/NEJM0a2001282

11. Ministry of Health of Russian Federation. Temporary methodical rec-
ommendations. Prevention, diagnosis and treatment of new coro-
navirus infection (COVID-2019). Version 7 (03.06.2020). Mos-
cow. Av. at: https://static-0.rosminzdrav.ru/system/attachments/
attaches/000/050/584/original/03062020_%D0%9CR_COV-
ID-19_v7.pdf. [Russian: MunucrepcTso sppaBooxpanenus PO.
Bpemennsie MeTopndeckue pekoMeHAnHH «IIpoduaakruka, Au-
arHOCTHKA M AeYeHHUe HOBOH KopoHaBupycHoit nndexuuu (COV-
ID-19)». Bepcus 7 (03.06.2020). Mocksa. AocTynHo Ha: https://

ISSN 0022-9040. Kardiologiia. 2020;60(8). DOI: 10.18087/cardio.2020.8.n1307

static-0.rosminzdrav.ru/system/attachments/attaches/000/050/584/
original /03062020 _%D0%9CR_COVID-19_v7.pdf]

12. University of Oxford. Randomised Evaluation of COVID-19 Therapy.
No clinical benefit from use of lopinavir-ritonavir in hospitalised CO-
VID-19 patients studied in RECOVERY. 2020. [Av. at: https://www.
recoverytrial.net/news/no-clinical-benefit-from-use-of-lopinavir-rito-
navir-in-hospitalised-covid-19-patients-studied-in-recovery].

13. World Health Organization. WHO discontinues hydroxychloroquine
and lopinavir/ritonavir treatment arms for COVID-19. 2020. [Vn-
teprer] Available at: https: //www.who.int/news-room/detail/04-
07-2020-who-discontinues-hydroxychloroquine-and-lopinavir-ritona-
vir-treatment-arms-for-covid-19

14. Hung IF-N, Lung K-C, Tso EY-K, Liu R, Chung TW-H, Chu M-Y
et al. Triple combination of interferon beta-1b, lopinavir-ritona-
vir, and ribavirin in the treatment of patients admitted to hospital with
COVID-19: an open-label, randomised, phase 2 trial. The Lancet.
2020;395(10238):1695-704. DOI: 10.1016/50140-6736(20)31042-4

15. Ko W-C, Rolain J-M, Lee N-Y, Chen P-L, Huang C-T, Lee P-I et al. Ar-
guments in favour of remdesivir for treating SARS-CoV-2 infections.
International Journal of Antimicrobial Agents. 2020;55(4):105933.
DOI: 10.1016/j.ijjantimicag.2020.105933

16. Grein J, Ohmagari N, Shin D, Diaz G, Asperges E, Castagna A et al.
Compassionate Use of Remdesivir for Patients with Severe Covid-19.
New England Journal of Medicine. 2020;382(24):2327-36. DOL:
10.1056/NEJMo0a2007016

17. WangY, Zhang D, Du G, Du R, Zhao J, Jin Y et al. Remdesivir in
adults with severe COVID-19: a randomised, double-blind, placebo-
controlled, multicentre trial. The Lancet. 2020;395(10236):1569-78.
DOI: 10.1016/S0140-6736(20)31022-9

18. Beigel JH, Tomashek KM, Dodd LE, Mehta AK, Zingman BS, Ka-

lil AC et al. Remdesivir for the Treatment of Covid-19 — Preliminary
Report. New England Journal of Medicine. 2020;NEJMo0a2007764.
[Epub ahead of print]. DOI: 10.1056/NEJMo0a2007764

19. Goldman JD, Lye DCB, Hui DS, Marks KM, Bruno R, Montejano R
et al. Remdesivir for S or 10 Days in Patients with Severe Covid-19.
New England Journal of Medicine. 2020;NEJMo0a2015301. [Epub
ahead of print]. DOI: 10.1056/NEJMo0a2015301

20. FDA. Coronavirus (COVID-19) Update: FDA Issues Emergency Use
Authorization for Potential COVID-19 Treatment. 2020. [uTepHer]
Available at: https://www.fda.gov/news-events/press-announce-
ments/coronavirus-covid-19-update-fda-issues-emergency-use-auth-
orization-potential-covid-19-treatment

21. Day M. Covid-19: Experts criticise claim that remdesivir cuts death
rates. BMJ. 2020;370:m2839. DOI: 10.1136/bmj.m2839

22. Chen C, Zhang Y, HuangJ, Yin P, Cheng Z, Wu ] et al. Favipiravir ver-
sus Arbidol for COVID-19: A Randomized Clinical Trial. 2020. [Av. at:
https://www.medrxiv.org/content/10.1101/2020.03.17.20037432v4].

23. Cai Q Yang M, Liu D, Chen J, Shu D, Xia ] et al. Experimental Treat-
ment with Favipiravir for COVID-19: An Open-Label Control
Study. Engineering. 2020; [Epub ahead of print]. DOI: 10.1016/j.
eng.2020.03.007

13



§ EDITORIAL ARTICLES

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

3S.

36.

37.

14

Russian Direct Investment Fund. The Ministry of health approved the
transition to the final stage of testing of the drug ‘Favipiravir’. Press
release from 22.05.2020. [Russian: Poccuiickuit @onp Ipsvbix Mn-
BecTULMI. MUH3APAB 0AOOPHA IIEPeXOA K GUHAABHOI CTAAMH UCIIBI-
TaHwuii npenapara «Papunupasup> . [Ipecc-peans ot 22.05.2020.]
[Internet] Available at: https://www.finanz.ru/novosti/aktsii/
minzdrav-odobril-perekhod-k-finalnoy-stadii-ispytaniy-preparata-fa-
vipiravir-rfpi-1029226026

Fujita Health University Favipiravir Trial Evidences no Statistically
Conclusive Benefit to COVID-19 Patients: A Question Mark for Favip-
iravir? 2020. [Mureprer] Available at: https://www.trialsitenews.com/
fujita-health-university-favipiravir-trial-evidences-no-statistically-con-
clusive-benefit-to-covid-19-patients-a-question-mark-for-favipiravir/
The Dhaka Trial: Clear-Cut Evidence Favipiravir Effective against CO-
VID-19 with Compelling Results. 2020. [Mureprer] Available at:
https://www.trialsitenews.com/the-dhaka-trial-clear-cut-evidence-
favipiravir-effective-against-covid-19-with-compelling-results/
Savarino A, Boelaert JR, Cassone A, Majori G, Cauda R. Effects

of chloroquine on viral infections: an old drug against today’s diseases.
The Lancet Infectious Diseases. 2003;3(11):722-7. DOI: 10.1016/
$1473-3099(03)00806-5

Sperber K, Quraishi H, Kalb TH, Panja A, Stecher V, Mayer L. Selective
regulation of cytokine secretion by hydroxychloroquine: inhibition of in-
terleukin 1 alpha (IL-1-alpha) and IL-6 in human monocytes and T cells.
The Journal of Rheumatology. 1993;20(5):803-8. PMID: 8336306
Vincent MJ, Bergeron E, Benjannet S, Erickson BR, Rollin PE, Ksi-
azek TG et al. Chloroquine is a potent inhibitor of SARS corona-

virus infection and spread. Virology Journal. 2005;2(1):69. DOI:
10.1186/1743-422X-2-69

Petersen E, Koopmans M, Go U, Hamer DH, Petrosillo N, Castelli F
et al. Comparing SARS-CoV-2 with SARS-CoV and influenza pan-
demics. The Lancet Infectious Diseases. 2020;S1473309920304849.
[Epub ahead of print]. DOI: 10.1016/S1473-3099(20)30484-9

Fani M, Teimoori A, Ghafari S. Comparison of the COVID-2019 (SARS-
CoV-2) pathogenesis with SARS-CoV and MERS-CoV infections. Future
Virology. 2020;15(5):317-23. DOI: 10.2217/£v1-2020-0050

Sinha N, Balayla G. Hydroxychloroquine and covid-19. Postgraduate
Medical Journal. 2020;1-6. [Aw. at: https://pmj.bmj.com/content/
postgradmedj/early/2020/05/28/postgradmed;j-2020-13778S.full.
pdf]. DOI: 10.1136/postgradmed;j-2020-137785

Gautret P, Lagier J-C, Parola P, Hoang V'T, Meddeb L, Mailhe M

et al. Hydroxychloroquine and azithromycin as a treatment of COV-
ID-19: results of an open-label non-randomized clinical trial. Inter-
national Journal of Antimicrobial Agents. 2020;56(1):105949. DOI:
10.1016/j.ijjantimicag.2020.105949

Chen Z, HuJ, Zhang Z, Jiang S, Han S, Yan D et al. Efficacy of hy-
droxychloroquine in patients with COVID-19: results of a random-
ized clinical trial. 2020. [Av. at: http://medrxiv.org/lookup/doi/10.11
01/2020.03.22.20040758].

Mahevas M, Tran V-T, Roumier M, Chabrol A, Paule R, Guillaud C

et al. No evidence of clinical efficacy of hydroxychloroquine in pa-
tients hospitalized for COVID-19 infection with oxygen requirement:
results of a study using routinely collected data to emulate a target tri-
al. 2020. [Aw. at: http:// medrxiv.org/lookup/doi/10.1101/2020.04.1
0.20060699].2020 .

Mareev V.Yu,, Orlova Ya.A., Pavlikova E.P., Matskeplishvili S.T., Krasnova
T.N., Malahov P.S. u ap. Steroid pulse -therapy in patients With coronA-
virus Pneumonia (COVID-19), sYstemic inFlammation And Risk of vE-
nous thRombosis and thromboembolism (WAYFARER Study). Kardi-
ologiia. 2020;60(6):15-29. [Russian: Mapees B.IO., Opaosa 5.A., ITas-
aukoBa E.IT., Mankeranmsuau C.T., Kpacuosa T.H., Maaaxos I1.C. u ap.
TTyAbc-Teparns CrepOMAHBIMU FOPMOHAMY GOABHBIX C KOPOHABHUPYCHOM
mesMonweit (COVID-19), CHCTeMHbBIM BOCTIAACHHEM H PHCKOM BEHO3-
HBIX TPOM6030B 1 TpoMb0amboantit (nccaeposarme ITY THHK). Kapau-
onorms. 2020;60(6):15-29]. DOI: 10.18087/cardio.2020.6.n1226
Geleris J, Sun Y, Platt J, Zucker J, Baldwin M, Hripcsak G et al. Obser-
vational Study of Hydroxychloroquine in Hospitalized Patients with
Covid-19. New England Journal of Medicine. 2020;382(25):2411-8.
DOI: 10.1056/NEJMo0a2012410

38.

39.

40.

41.

42.

43.

4S.

46.

47.

48.

49.

S0.

S1.

Rosenberg ES, Dufort EM, Udo T, Wilberschied LA, Kumar J, Tes-
oriero J et al. Association of Treatment With Hydroxychloroquine or
Azithromycin With In-Hospital Mortality in Patients With COVID-19
in New York State. JAMA. 2020;323(24):2493. DOI: 10.1001/ja-
ma.2020.8630

Magagnoli J, Narendran S, Pereira F, Cummings TH, Hardin JW, Sut-
ton SS et al. Outcomes of Hydroxychloroquine Usage in United States
Veterans Hospitalized with COVID-19. Med. 2020; [Epub ahead

of print]. DOL: 10.1016/j.med;j.2020.06.001

Hernandez AV, Roman YM, Pasupuleti V, Barboza JJ, White CM. Hy-
droxychloroquine or Chloroquine for Treatment or Prophylaxis

of COVID-19: A Living Systematic Review. Annals of Internal Medi-
cine. 2020;173(4):287-96. DOI: 10.7326/M20-2496

Mercuro NJ, Yen CF, Shim DJ, Maher TR, McCoy CM, Zimet-

baum PJ et al. Risk of QT Interval Prolongation Associated With Use
of Hydroxychloroquine With or Without Concomitant Azithromycin
Among Hospitalized Patients Testing Positive for Coronavirus Disease
2019 (COVID-19). JAMA Cardiology. 2020;e201834. [Epub ahead
of print]. DOI: 10.1001 /jamacardio.2020.1834

Boulware DR, Pullen MF, Bangdiwala AS, Pastick KA, Lofgren SM,
Okafor EC et al. A Randomized Trial of Hydroxychloroquine as Post-
exposure Prophylaxis for Covid-19. New England Journal of Medicine.
2020;383(6):517-25.DOI: 10.1056/NEJMo0a2016638

Skipper CP, Pastick KA, Engen NW, Bangdiwala AS, Abassi M, Lof-
gren SM et al. Hydroxychloroquine in Nonhospitalized Adults With
Early COVID-19: A Randomized Trial. Annals of Internal Medicine.
2020;M20-4207. [Epub ahead of print]. DOI: 10.7326/M20-4207

. University of Oxford. Randomised Evaluation of COVID-19 Therapy.

Hydroxychloroquine results. 2020. [Aw. at: https://www.recoverytrial.
net/results/hydroxychloroquine-results].

Horby P, Matham M, Linsell L, Bell JL, Staplin N, Emberson JR et al.
Effect of Hydroxychloroquine in Hospitalized Patients with COV-
ID-19: Preliminary results from a multi-centre, randomized, con-
trolled trial. 2020. [Av. at: http://medrxiv.org/lookup/doi/10.1101/2
020.07.15.20151852].

Rabi FA, Al Zoubi MS, Kasasbeh GA, Salameh DM, Al-Nasser AD.
SARS-CoV-2 and Coronavirus Disease 2019: What We Know So Far.
Pathogens. 2020;9(3):231. DOI: 10.3390/pathogens9030231
Mareev Yu.V,, Mareev V.Yu. Role of age, comorbidity and renin- an-
giotensin-aldosterone system in COVID-19. Effects of ACE inhibi-
tors and angiotensin receptor blockers. Kardiologiia. 2020;60(4):4-
9. [Russian: Mapees O.B., Mapees B.O. Poas Bospacra, coIyTCTBY-
IOIUX 3260A€BaHHUI U aKTUBHOCTH PEHUH-aHIHOTEH3UH-aAbAOCTEPO-
HoBoi cucrems! B mposiBAeHIsIXx COVID-19. D pexrsr uHrH6UTOPOB
ATI® 1 6A0KaTOPOB AHTHOTEH3UHOBBIX perjenTopos. Kaparoaorus.
2020;60(4):4-9]. DOI: 10.18087/cardio.2020.4.n1122

Zanasi A, Mazzolini M, Kantar A. A reappraisal of the mucoactive ac-
tivity and clinical efficacy of bromhexine. Multidisciplinary Respirato-
ry Medicine. 2017;12(1):7. DOI: 10.1186/540248-017-0088-1
Lucas JM, Heinlein C, Kim T, Hernandez SA, Malik MS, True LD

et al. The Androgen-Regulated Protease TMPRSS2 Activates a Pro-
teolytic Cascade Involving Components of the Tumor Microenviron-
ment and Promotes Prostate Cancer Metastasis. Cancer Discovery.
2014;4(11):1310-25.DOI: 10.1158/2159-8290.CD-13-1010
Sonawane K, Barale SS, Dhanavade MJ, Waghmare SR, Nadaf NH,
Kamble SA et al. Homology Modeling and Docking Studies of TM-
PRSS2 with Experimentally Known Inhibitors Camostat Mesylate,
Nafamostat and Bromhexine Hydrochloride to Control SARS-Coro-
navirus-2. 2020. [Av. at: https://chemrxiv.org/articles/Homolo-
gy_Modeling_and_Docking_Studies_of TMPRSS2_with_Exper-
imentally Known_InhibitorsCamostat_Mesylate Nafamostat_
and_Bromhexine_Hydrochloride to_Control SARS-Coronavi-
rus-2/12162360/1].

Habtemariam S, Nabavi SF, Ghavami S, Cismaru CA, Berindan-Nea-
goe I, Nabavi SM. Possible use of the mucolytic drug, bromhex-

ine hydrochloride, as a prophylactic agent against SARS-CoV-2 in-
fection based on its action on the Transmembrane Serine Protease

2. Pharmacological Research. 2020;157:104853. DOI: 10.1016/j.
phrs.2020.104853

ISSN 0022-9040. Kardiologiia. 2020;60(8). DOI: 10.18087/cardio.2020.8.n1307



§ EDITORIAL ARTICLES

52. Ferrario CM, Schiffrin EL. Role of Mineralocorticoid
Receptor Antagonists in Cardiovascular Disease. Circulation
Research. 2015;116(1):206-13. DOI: 10.1161/CIRCRESA-
HA.116.302706

53. Lechowicz K, Drozdzal S, Machaj F, Rosik J, Szostak B, Zegan-

Barariska M et al. COVID-19: The Potential Treatment of Pulmonary

Fibrosis Associated with SARS-CoV-2 Infection. Journal of Clinical
Medicine. 2020;9(6):1917. DOI: 10.3390/jcm9061917

S4. Asselta R, Paraboschi EM, Mantovani A, Duga S. ACE2 and TM-
PRSS2 variants and expression as candidates to sex and country dif-

ferences in COVID-19 severity in Italy. 2020. [Av. at: http://medrxiv.

org/lookup/doi/10.1101/2020.03.30.20047878].

5S. Wambier CG, Goren A. Severe acute respiratory syndrome coronavi-
rus 2 (SARS-CoV-2) infection is likely to be androgen mediated. Jour-

nal of the American Academy of Dermatology. 2020;83(1):308-9.
DOI: 10.1016/jjaad.2020.04.032

56. Liaudet L, Szabo C. Blocking mineralocorticoid receptor with spi-
ronolactone may have a wide range of therapeutic actions in severe
COVID-19 disease. Critical Care. 2020;24(1):318. DOI: 10.1186/
s13054-020-03055-6

ISSN 0022-9040. Kardiologiia. 2020;60(8). DOI: 10.18087/cardio.2020.8.n1307

57.

S8.

59.

60.

61.

Stubnova V, Os I, Grundtvig M, Atar D, Waldum-Grevbo B. Spirono-
lactone Treatment and Effect on Survival in Chronic Heart Failure Pa-
tients with Reduced Renal Function: A Propensity-Matched Study.
Cardiorenal Medicine. 2017;7(2):128-36. DOI: 10.1159/000454933
Juurlink DN, Mamdani MM, Lee DS, Kopp A, Austin PC, Laupa-

cis A et al. Rates of Hyperkalemia after Publication of the Random-
ized Aldactone Evaluation Study. New England Journal of Medicine.
2004;351(6):543-51.DOI: 10.1056/NEJM0a040135

Alfano G, Ferrari A, Fontana F, Perrone R, Mori G, Ascione E et al.
Hypokalemia in Patients with COVID-19. 2020. [Av. at: http://me-
drxiv.org/lookup/doi/10.1101/2020.06.14.20131169].

Lomonosov Moscow State University Medical Research and Educa-
tional Center. Open Label Randomized Clinical Trial BromhexIne
And Spironolactone For CoronaVirUs Infection Requiring HospiTal-
ization. ClinicalTrials.gov Identifier: NCT04424134. 2020. [Aw. at:
https://clinicaltrials.gov/ct2/show/NCT 044241 34].

Horby P, Lim WS, Emberson J, Matham M, Bell J, Linsell L et al. Ef-
fect of Dexamethasone in Hospitalized Patients with COVID-19: Pre-
liminary Report. 2020. [Av. at: http:// medrxiv.org/lookup/doi/10.11
01/2020.06.22.20137273].

15



