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ABSTRACT
The magnitude of the risks in the face of the COVID-19 disease is increasing every
day, and foreshadowing a catastrophe facing humanity. It is clear, the levels of
health services in different countries around the world are very different,
therefore there will be many health risks in countries that are suffering in terms
of health services. The objective of this study was to compare different therapy
for patients with severe coronaviruses diseases (COVID-19). Nowadays, different
medicines have been used to reduce the severity of symptoms of this disease
such as Ribavirin, Chloroquine, Arbidol, Lopinavir/Ritonavir, Favipiravir,
Remdesivir, Azithromycin, and Sputnik V. These medications are used in every
region of the world to make some progress in finding a solution to (COVID-19),
including Kurdistan region which is in the north of Iraq. As is the case in most
third world countries, the health service is not at the required level, and despite
that, we were able to make a comprehensive list of medicines used in many
countries of the world and here in Kurdistan, Iraq. In addition to this narrative
and comparison of the best medication used to treat this pandemic, we also
surveyed the opinions of over 100 people on the medicines discussed in this
study throughout their treatment. The medicinal properties of medications used
for COVID-19 and the results of their use on humans were studied in this review
to promote appropriate medications for the treatment of coronavirus.
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INTRODUCTION
A case appeared in the Chinese city of Wuhan in late 2019
that caused a concern until this day, which is the disease
of corona. A new pandemic coronavirus disease such as
human coronaviruses, SARS pneumonia and coronavirus
has been identified, called COVID-19, COVID-19 has lots
of pharmacological medicines. Due to the urgent need for
effective medicine, we had to return to the previously
used drugs in treating such kind of diseases(Ouassou,
Kharchoufa et al. 2020). Around the world, a prevailing
belief made people tend to drugs that has been used to
treat common diseases such as SARS and the common flu.
Because SARS-CoV-2 was the cause of this pandemic
(Zhang, Chen et al. 2013), an enormous number of
infections, their rapidly widespread and similarity of
symptoms were the reasons for choosing this
methodology. Coronaviruses are RNA viruses that are
considered to be one of the viruses that cause multiple
illnesses and vary in severity. It may be a common cold
and may be in the form of strong pneumonia(Li, Zai et al.
2020). This type of virus appeared in the thirties in birds
and caused many diseases in different systems in the
human body, just seven coronaviruses are known to
cause infection in people. Three of them caused severe
infections in humans and deadly pneumonia (MSD
Manual Professional Versio 2020, July).
SARS-CoV-2: is an enveloped single-stranded
positive-sense RNA virus (Ma, Su et al. 2020). In Wuhan,
China, at the end of 2019, this virus was identified as the
cause of coronavirus disease 2019.
MERS-CoV: The first infection of this virus was detected
in 2012 (Zhang, Chen et al. 2013) it got this name because
it was first discovered in Saudi Arabia in the Middle East,
also known camel flu.
SARS-CoV: This virus was detected in 2003 and
considered a main source of SARS, which appeared in

2002 in China (Li, Zai et al. 2020). The effect of this virus
on humans is in the form of successive steps, as it starts
with normal flu, progresses to respiratory failure, reaches
pneumonia, and may sometimes reach death.
In late 2019, a group of people with a disease similar to
coronavirus-related symptoms appeared in
China(Ezhilan, Suresh et al. 2021), at first they were
treated as normal patients, but the World Health
Organization classified that case as a new type of virus
and it was called 2019-nCoV. Later, the virus was
renamed to SARS-CoV-2 and considered as the main
cause of coronavirus diseases (COVID-19). Initially, this
virus was connected to animals in China, and this is
evidence that the virus has been transmitted from
animals to humans, the virus spreads by different ways
between humans, it may be the result of contact with
infected secretions or by touching a surface contaminated
with respiratory droplets. COVID-19 is transmitted from
people who suffer from the disease to healthy people.
According to the National Health Commission, 2020 data,
it appears to us clearly that this virus is more widespread
than SARS (MSD Manual Professional Versio 2020, July).
In the first few days of the pandemic many researchers
begun their experiments with various drugs, they also
studied how these medicines are different in the quality
and effectiveness for fighting the virus (Jeevaratnam
2020), within a short period many researches have been
conducted on drugs, and we here in this review conduct a
survey of the most important drugs and make a
comparison between them, in addition to a questionnaire,
about the drugs that used and their effects, by involving
more than 100 people here in Kurdistan, Iraq.

LITERATURE
Finding of the investigation of the literature, in the official
websites, and worldwide famous publishing centers and
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databases to identify the best medicine used for
coronavirus treatment. Those papers with a description
with medicines for coronavirus treatments were selected
including articles comments, treatment strategy, results,
and review. The vast majority of studies included in the
review found that similarity between the drugs which
were used for disease treatment around the world
including Kurdistan region- Iraq. Our review will be
updated with the increase of more studies on these
medicines which are used for coronavirus treatment.
Purpose of the work
In addition to make a review about the best medicine
used for coronavirus treatment, also in this study we
evaluated the antiviral effect of these medicines in
patients with the coronavirus (COVID-19) disease. Our
study includes more than 100 patients with
laboratory-confirmed (COVID-19) disease in the
Kurdistan region which includes (Erbil- Sulaminya-
Duhok and Garmiyan) governorate.

Medicine against COVID-19
At the moment, coronavirus is mainly treated with drugs
that could fight viruses, according to previous laboratory
experiences. All information about these medicines are
listed below.
Ribavirin
Ribavirin was discovered in 1972 and is used to treat
HCV-contamination patients, the mechanism by which
the atom adds to an antiviral reaction in these patients
remains largly tricky. Ribavirin’s antiviral action is a mix
of different mechanisms (Paeshuyse, Dallmeier et al.
2011). It is a widespread antiviral that may be in the form
of phosphorylated in red blood cells to produce ribavirin
monophosphate, diphosphate, and triphosphate, the first
type is a strong inhibitor of inosine monophosphate
dehydrogenase and thus it inhibits the viral DNA, leading
to the inability of the virus to coexist within the host body
(Pan, Dong et al. 2020). The action of this antivirus can be
explained more in Fig. (1) (Te, Randall et al. 2007).

Figure 1: Active site for ribavirin against HCV virus

Ribavirin is simply an antiviral that restrains viral
RNA-subordinate RNA polymerase (Fig. 2.). Its
capabilities are few if compared with another antivirus, it
was used through the 2003 SARS-CoV and 2012
MERS-CoV outbreaks (Khalili, Zhu et al. 2020). According
to the available data that examined the ribavirin effects

on coronavirus. These results have unfortunately yielded
unclear benefits (Infectious Diseases Society of America
Guideli 2020, September 15 ). The scientists proposed
that ribavirin was less effective if compared with
therapeutic agents (Wang, Zhang et al. 2020).
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Figure 2: Ribavirin against coronavirus mechanism

Hung and his co-workers exposed 127 patients in six
different hospitals in Hong Kong to this treatment at a
dose of 400 mg per 12 hours for 14 days in addition to
taking control samples. During the time between Feb 10
and March 20, 2020. The results showed that early
treatment with ribavirin is appropriate for the treatment
of coronavirus because the virus (COVID-19) reaches
peak activity shortly after the appearance of the
symptoms, and this is exactly the opposite of the case of
SARS and MERS. No side effects were observed for the
patients (Hung, Lung et al. 2020).

Another group of researchers in China have tried this
treatment on more than 115 patients suffering from the
coronavirus disease, and the results showed that
ribavirin might be useful for treating coronavirus
infection because of its ability to inhibit the RNA of the
virus (Tong, Su et al. 2020). This study has conclusively
proved the importance of this virus in reducing the
symptoms of this disease, but it proved that using this
drug may reduce the mortality rate of this disease. Table
(1) showed that there are no significant differences in
laboratory parameters in some blood tests

Table 1: Parameters therapy for COVID-19.

Parameter Control group Ribavirin group
Hemoglobin g/L 115.8 ±19.8 116 ±16.7
Hemoglobin change g/L -10.4 ±12.6 -5.3 ±13.5
Platelet count (x 109/L) 243.3 ±103.8 263.4 ±128.2
Serum creatinine µmol/L 69.7 ±26.8 63.3 ±21.4

Another therapy mechanism was applied to moderate
COVID-19 patients admitted to the Ghaem Shahr Razi
Hospital in Mazandaran Province, Iran (Pourghasemi,
Pouyan et al. 2020). Patients were assigned antiviral
mixture including ribavirin. This study showed that using
ribavirin in a combination of antivirals resulted in a slight

clinical improvement, especially in the moderate
COVID-19 patients, and the results of this study showed
that it reduces the number of patients in ICU. In general,
the differences between disease and control cases were
not significant as mentioned in Table (2).

Table 2: Clinical comparison between two groups.

Parameter Mix antiviral (Ribavirin included)
n(24)

Control n(24)

Duration of hospitalization (days) 6(5-7) 6(5.5-7.5)
Recovery 24(100) 21(88)
Death 0(0) 3(13)
Time to recovery (days) 6(5-7) 6(6-8)
ICU admission 0(0) 4(17)

Six different specialists in infectious diseases exposed a
group of COVID-19 patients in Taleghani hospital, Iran, to
doses of ribavirin and compared it with a combination of

antivirals, and the results are showed in Table (3)
(Nabian, Vosoughi et al. 2020).

Table 3: Comparison between ribavirin and mix antivirals.

Parameter Mix antiviral (Ribavirin not included)
n(45)

Ribavirin n(35)

Duration of hospitalization (days) 6(5-7) 9(6-11)
Recovery 33(94) 18(67)
Death 2(5.7) 9(33)
Time to recovery (days) 6(5-8) 11(9-!)
ICU admission 6(17) 13(48)

Ribavirin has been definitively proven to prevent the
SARS-CoV from multiplying in five types of human and
animal cells at an acceptable healthy concentration
(Morgenstern, Michaelis et al. 2005). Adverse reactions
noted during ribavirin treatment, due to some patients
suffering from hemolytic anemia, hypocalcemia, and
hypomagnesemia (Knowles, Phillips et al. 2003).
Through the questionnaire that we did in the
governorates in northern Iraq, in the Kurdistan region,
out of 100 patients with COVID-19, it was found that the

percentage of the usage of this drug in treatment was
zero as shown in Fig. (3).
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Figure 3: Using antiviral for COVVID-19 treatment.

Lopinavir/ritonavir
A combination of the drugs ritonavir and lopinavir is
called Kaletra, it is used to treat AIDS (HIV), and also it is
used for cancer treatment. This combination of drugs
tries to block the virus’ ability to repeat itself. The
existence of ritonavir is to block the breakdown of
lopinavir. Kaletra is a type of protease inhibitor and
called lopinavir/ritonavir{National Cancer Institute,
2020`, August 25 #26}. Lopinavir/ritonavir reduces the
level of SARS-CoV and MERS-CoV (Chu 2004). As it is

used for treating SARS-CoV, it was expected that it would
also be useful in treating coronavirus(Huang, Wang et al.
2020). Usually, this combination is used with a high limit
of lopinavir and low amount of ritonavir to enhance the
immune deficiency syndrome(Binois, Hachad et al. 2020).
Until now, no clinical evidence exists on
lopinavir/ritonavir that it helps patients with
coronavirus (Zhu, Lu et al. 2020). Fig. (4) shows the
chemical structure of Kaletra.

Figure 4: Chemical structure of lopinavir/ritonavir

361 patients with coronavirus, their average age (14-62)
were exposed to this drug, the results showed that
COVID-19 patients under treatment with
lopinavir/ritonavir are exposed to a high prevalence of
potential interactions, behaving as associated risk factors
age (> 65), admission to the ICU, previous respiratory,
psychiatric disease. Dyslipidemia and the number of
drugs prescribed. The knowledge of the profile of
potential interactions in COVID-19 patients undergoing
treatment with lopinavir/ritonavir can improve the

safety and effectiveness of the treatments
(Brandariz-Nunez, Correas-Sanahuja et al. 2020).
Lopinavir/ritonavir was used in the past in the treatment
of SARS-CoV, and it is considered the main treatment for
AIDS, however, it causes some cardiac problems such as
QTc interval prolongation on the electrocardiogram and
its arrhythmogenic consequences (Gerard, Romani et al.
2020). French pharmacovigilance network has assessed
the effect of lopinavir/ritonavir on cardiac adverse drug
reactions associated with lopinavir/ritonavir in
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COVID-19 patients. They found out that there is still no
specific treatment for coronavirus.
The use of antivirals takes a long time to be allowed for
clinical use, but the coronavirus pandemic and its effects
have forced many health and scientific centers in the
world to administer these antivirals on patients so that
they can know their effects and their healing ability.
Between Feb to March 2020, 127 COVID-19 patients were
examined with lopinavir/ritonavir and the results
showed that similar effects to placebo on reducing viral

load when treatment was started in the middle of 13 days
after the beginning of side effects (Hung, Lung et al.
2020).
Fifty coronavirus patients in Third People’s Hospital of
Changzhou and the Second People’s Hospital of Wuhu
were exposed to the lopinavir/ritonavir antiviral, all data
from these patients were collected from Jan to Feb 2020.
Table (4) shows the laboratory findings of patients with
coronavirus (Binois, Hachad et al. 2020).

Table 4: Lab test of patients with COVID-19.

Variable Lopinavir/ritonavir (n=34)
Age, years 40,5(34.8-52.3)
Duration of fever, days 2.5(0-5)
WBC, E+09/L 5.2(3.9-6.4)
ALT, U/L 20.9(12.2-24.1)
Duration of positive RNA test, days 11.5(8.8-17)

Despite the combination lopinavir/ritonavir
recommended by the NHC (National Health Commission),
but it is still limited.
Acute kidney injuries (AKI) are also related to the use
lopinavir/ritonavir as a treatment for coronavirus.
Yannick and his coworkers describe a small case series of
acute kidney injuries associated with using Kaletra for
coronavirus treatment. 62.5% of the candidate for this
work are men, all of them are admitted to COVID-19.
They noticed that all required intensive care with a
median sepsis-related organ (Binois, Hachad et al. 2020).
199 patients with coronavirus diseases demonstrated
that there was no critical decrease in death rate with
lopinavir/ritonavir in the United Kingdom. Otherwise
they concluded that there was a little decrease in less
intensive care unit stay (Owa and Owa 2020).
Lopinavir/ritonavir is a readily obtainable and relatively
cheap drug. It is on the WHO list of vital treatments. Same

as the rest of the world, the use of this drug has been
studied here in the Kurdistan region of Iraq, random
samples were taken from cases with this disease, and the
percentage was small, where it reached 3-3.2% as shown
in Fig. (2).
Chloroquine
Chloroquine is an anti-malarial and anti-inflammatory
drug(Pan, Dong et al. 2020), which is used for malaria
treatment and other parasite infections, cheapness
according to WHO lists (Cortegiani, Ingoglia et al. 2020).
the chloroquine activity for the treatment of SARS-CoV-2
(COVID-19) pneumonia remains unclear. Fig. (5) shows
the chemical structure of chloroquine.
According to the phosphate and hydroxychloroquine
ability to damage the terminal glycosylation of
angiotensin, they suggested it to be a potent inhibitor for
coronavirus infection (Pan, Dong et al. 2020).

Figure 5: Chemical structure of chloroquine

Despite its many uses as a medicine for malaria, systemic
lupus erythematosus (SLE), rheumatoid arthritis (RA),
primary Sjogren syndrome and antiphospholipid
syndrome (APS) (Smolen, Landewe et al. 2014, Vivino,
Carsons et al. 2016, Fanouriakis, Kostopoulou et al. 2019,
Tektonidou, Andreoli et al. 2019, Colson, Rolain et al.

2020). It has been nominated to be an effective drug
against coronavirus (Bagheri Novir and Aram 2020).
When SARS appeared in 2003, many medicines were
chosen to treat the repercussions of this virus, including
chloroquine, and indeed its efficacy was proven. This
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information has been overlooked due to the end of the
SARS disease (Yu, Qiu et al. 2014).
Statistically, it appeared that the use of this medicine was
the highest among all the other medicines used in the
treatment of malaria, and the reason is due to the large
number of civilians traveling to the countries where this
disease abounds (White, Pukrittayakamee et al. 2014).

hydroxychloroquine has been used for decades to treat
autoimmune diseases (Lee, Silverman et al. 2011).
One of the most important advantages of using this drug
in treating coronavirus is it is rapidly absorbed by body
cells and tissues; it is mainly broken down and
metabolized in the liver and ability to accumulate in cells
can cause blurred vision and impaired eyesight
(Microbone Notes 2020) as explained in Fig. (6).

Figure 6: Suggest mechanism for the drug against coronavirus.

Chloroquine
[7-chloro-4-[4-(diethylamino)-1-methylbutyl]amino]
quinoline is an antimalarial medicine that was improved
in Germany in 1934 (Wang, Cao et al. 2020). As a result of
the hydroxylated of one of the ethyl groups in the alkyl
side chain of chloroquine, hydroxychloroquine, an
equivale to chloroquine, was progressed in 1946.
Generally, hydroxychloroquine has less intense toxicities
and less drug-drug interactions than
chloroquine(Tropical Health Network 2020, June 20). Fig.
(7) shows the metabolism of chloroquine and
hydroxychloroquine. The effectiveness of chloroquine in
inhibiting the SARS virus makes this drug one of the first

treating for SARS as well as chikungunya fever
(Microbone Notes 2020). Chloroquine and
hydroxychloroquine have been studied in clinical trials
for the treatment of COVID-19.
PubMed and EMBASE databases were checked to find
articles about using chloroquine and hydroxychloroquine
as a treatment for coronavirus (Cortegiani, Ingoglia et al.
2020). They noticed that this vaccine has been effective in
limiting the repetition of coronavirus in more than 23
clinical trials in China. The use of chloroquine may be
supported by the expert view, the clinical use of this drug
in patients with coronavirus.
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Figure 7:Metabolism of chloroquine and hydroxychloroquine

One of the reasons for using chloroquine in coronavirus
treatment is that it reduces the amount of time patients
stay in the hospital and also improves the progression of
the associated COVID-19 pandemic (Karalis, Ismailos et al.
2020), pulmonary oedemic with respiratory insufficiency
and circulatory collapse can be observed by using
chloroquine overdosing, therefore, the use of chloroquine

must be controlled. For example, using this drug in
parallel with other drugs which are used for coronavirus
treatment like azithromycin may cause some real health
problems such as increasing the risk of QT prolongation
and cardiomyopathy (Svanstrom, Pasternak et al. 2013).
Table (5) shows chloroquine dosage regimens currently
in use.

Table 5: Chloroquine dosage used.

Dosing Indication Ref.
Adult 500 mg x 2 (10 days) Coronavirus (Wong, Yang et al. 2020)
Adult 500 mg x 2 (7 days) less than 50 kg Coronavirus (Wong, Yang et al.2020)
500 mg daily for 2-10 days. It is also suggest the
potential of a loding dose of 1 g

Coronavirus (Zhou, Dai et al.2020)

Two tablets chloroquine phosphate twice daily Critical coronavirus (Cortegiani, 2020)
Adults: 1000 mg once a day taken for 2 days. This is
followed by 500 mg once a day for at least 2 to 3 weeks.

Treatment of liver
infection

(MAYO Clinic, 2020)

The effect of this drug in patients with chronic diseases
such as diabetes has been svaluated and the results show
that only two small human studies have been conducted
in coronavirus with both of these drugs and have shown
significant improvement in some parameters in patients
with COVID-19 (Singh, Singh et al. 2020).
Chloroquine and its derivative hydroxychloroquine have
been used in the treatment of COVID-19. Starting from
February 2020, results from more than 100 patients in
China with COVID-19 showed that chloroquine phosphate
had good efficacy (Gao, Tian et al. 2020). The French
doctors have used hydroxychloroquine on more than 20
patients with coronavirus and the results show that they
have actually improved (Gautret, Lagier et al. 2020).
Finally, the reason for choosing chloroquine and
hydroxychloroquine as a coronavirus treatment is that
they are weak bases and with and the pH of the body
increases with their prsence, and this causes the virus
replicationto be inhibited (Devaux, Rolain et al. 2020).
The following key data were extracted from a
questionnaire for this study, as referred to in Fig. (2), this

drug has also been used here in the Kurdistan region as
we see it. All the participants showed a clear
understanding of the questionnaire. We made the
following following observations based on the results, 2%
of the patients are exposed to chloroquine and have
improved.
Arbidol
This drug is an indol derivative and has been licensed for
use in Russia and China for years in the field of treating
influenza (Blaising, Polyak et al. 2014), Arbidol react with
aromatic amino acids and effects on the virus replications,
either by direct targeting proteins or virus-associated
host factors (Vankadari 2020). The chemical formula for
arbidol is (ethyl-6-bromo-4-[ (dimethylamino)
methyl]-5-hydroxy-1-methyl-2] (phenylthio)
methyl]-indole-3-carboxylate hydrochloride
monohydrate, is a small indole derivative, it is also called
umifenovir (Blaising, Polyak et al. 2014). Fig. (8) shows
the chemical structure of arbidol.
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Figure 8: Chemical structure of arbidol

Six currently available (including arbidol) anti-influenza
drugs used to treat patients with coronavirus were tested
(Wang, Cao et al. 2020). Arbidol shows good efficiently
for inhibiting the in vitro. The maximal effective
concentration of 50% for arbidol was approximately 4.11
(3.55–4.73). A review of this drug has suggested that
respiratory coronavirus syndrome can be transmitted
from person to another. A pathogen that causes
coronavirus disease is very efficient (Zhang, Wang et al.
2020), A total of 66 members in 27 families and 124
health care workers exposure to patients with

coronavirus, arbidol shows that was a protective factor
against the development of COVID-19.
Another study includes 164 subjects, 82 cases in the
infected group and 82 controls in the uninfected group,
with a median age of 37 years, including 63 males and
101 females, all of them were exposed to arbidol. This
study found that taking arbidol by oral was associated
with reduced coronavirus infection rates among health
workers, Table (6) lists the parameters used in this study
(Yang, Ke et al. 2020).

Table 6: p- value for using arbidol.

Factor All subject n=164 Infected group Uninfected group p-value
Age (year) 37(31-46) 37(31-46) 37(32-43) 0.958
High risk 60(37%) 30(37%) 30(37%) 1.000
Arbidol (yes) 67(41%) 19(23%) 48(59%) <0.001
Arbidol (no) 98(59%) 63(77%) 34(41%) <0.001

Arbidol is a broad-spectrum antiviral compound that
blocks the content, cohesion and fusion of viral lipid
capsules and host cell membranes and blocks the
replication of the virus (Khamitov, Loginova et al. 2008).
Previous studies have shown that arbidol can inhibit RNA
viruses such as SARS and MERS (Guan 2018).
Based on the review, we make the following observations,
arbidol show efficiently inhibition of coronavirus
infection. Practically, it appears to block virus entry by
impeding viral attachment, and maximal concentration is
more important for predicting efficacy.
The evaluation included a comparison between results
from our questionniare for cases in the Kurdistan region
which included in this study and the published work. Fig.

(2) show that just 1% of patients with coronavirus here
took arbidol as a treatment. Favipiravir
Several research groups have been working on the design
of selecting and choosing the best medicine for
coronavirus patients around the world, Favipiravir is one
of the medicines understudies for this pandemic. This has
been a topic of interest in the fight against the novel
coronavirus that burdens human health (Pan, Dong et al.
2020).
Favipiravir (structure mentioned in Fig. (9), is authorized
for influenza virus treatment in Japan and has been
shown to have antiviral efficacy against several highly
pathogenic RNA viruses including Ebola, Lassa,
Hantavirus, Nipah and others in multiple animal models
(Hawman, Haddock et al. 2020).

Figure 9: Chemical structure of favipiavir

Favipiravir is the first approved drug with a potential cur
ative effect on coronavirus that will play
an important role in the prevention and control of corona
virus infections (Yuji Kumagai 2015). Favipiravir is
currently being tested as an antiviral treatment candidate

in clinical studies (Wang, Cao et al. 2020). Antiviral
favipiravir was first used against coronavirus in Wuhan
at the beginning of the pandemic and in the world.
This drug has been approved in Italy for emergency use
and is currently in use in Japan, Russia,
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Ukraine, Uzbek, Moldova and Kazakhstan. In countries of
the Middle East such as Saudi Arabia and the UAE, Egypt
(Agrawal, Raju et al. 2020), as well. It is being used in Iraq
and the Kurdistan region recently.
The first time this drug got approval for usage as a
treatment for coronavirus patients was Jun 2020, in India
for mild and moderate cases (CISION PR Newswire 2020,
June 20). The main advantage of favipiravir is that it can
be given orally and can be used in patients
who are symptomatic but not sufficiently ill
to be hospitalized. Since most coronavirus
patients have mild to moderate illness and can be treated
at home, this drug could potentially be
used in many patients (Clinical Trials 2020, May 26).

After an initial overview of this drug, twenty-nine studies
were identified as potential sources of evidence of the
clinical safety of favipiravir, according to the specific
search across EMBASE and MEDLINE databases. The
researchers also proved that evidence exists to support
the safety and tolerability of favipiravir for short-term
use. However, more evidence is needed to evaluate the
long-term effects of treatment, caution is warranted in
the widespread use of favipiravir against the COVID-19
pandemic (Pilkington, Pepperrell et al. 2020).
Another study showed that using favipiravir had better
and faster viral effect
clearance and better change in chest imagery than individ
uals treated with other antivirals (Cai, Yang et al. 2020).
Another reason for adopting this drug as a good antiviral
against coronavirus was being a novel RNA-dependent
RNA polymerase inhibitor that is effective in the

treatment of influenza and Ebola virus (Oestereich,
Ludtke et al. 2014).
To confirm the safety of the usage of this drug in treating
coronavirus, it has been used in 18 laboratories subject to
the World Health Organization (WHO), the results
obtained from this study proved that favipiravir could
lead to positive therapeutic outcomes for influenza. The
unavailability of results of > 85% of favipiravir completed
clinical trials in registries or published papers prevented
data pooling and meta-analysis to provide conclusive
evidence to support the recommendation for use of
favipiravir in COVID-19 or to be aware of its safety and
efficacy profile (Khambholja and Asudani 2020).
The results of using favipiravir in Kurdistan region is
summarized in Fig. (2), The analysis of the data was
performed with the help of questionnaire by google form
t was filled out from coronavirus patients in the
Kurdistan region - Iraq. We also note that the rate of use
of this drug here is close to using arbidol which is about
1 %.
Azithromycin
The antibacterial macrolide azithromycin has a special an
d interesting profile in this search for drug therapy for CO
VID-19. Preliminary information proves that the
coronavirus directly affects the lungs and leads to
inflammation and damage to the surrounding tissues, and
the level of damage may be between moderate to severe
(Ye, Wang et al. 2020). The use of medicines that increase
the body's immunity was one of the first options in the
field of coronavirus treatment, so the antibacterial
macrolide azithromycin structure mentioned in Fig. (10).

Figure 10: Chemical structure of azithromycin

Azithromycin is characterized by its ability to treat
inflammatory conditions that may lead to lung diseases
(Kawamura, Ichikado et al. 2014). There are many
antivirals, but azithromycin has proven to be strongly
useful against viruses in the laboratory and in vivo more
than chloroquine and hydroxychloroquine, furthermore,
it has resisted viruses such as syncytial virus, Zika, Ebola,
H1N1 virus, influenzae and rhinovirus (Retallack, Di Lullo
et al. 2016, Wu, Tseng et al. 2018, Du, Zuo et al. 2020).
Research has shown that when azithromycin is given to a
patient with hydroxychloroquine, it effects on the
coronavirus (Andreani, Le Bideau et al. 2020). Besides,

azithromycin provides an antiviral effect, as it reduces
the entry of viruses into cells (Yao, Ye et al. 2020).
A group of researchers in Iran conducted experiments on
the effect of this drug on patients with coronavirus and
noticed that those who received treatment had less time
in hospital and a respiratory rate at discharge (Sekhavati,
Jafari et al. 2020).
Majority of studies that have been conducted on this drug
have shown that its use gives better results if it is used
with hydroxychloroquine (Dubernet, Larsen et al. 2020,
Fiolet, Guihur et al. 2020, Million, Lagier et al. 2020).
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Several quarrels are supporting the potential efficacy of
azithromycin in coronavirus infection, including its
antiviral and immunomodulatory effects. We trust that
azithromycin should be clinically tested as monotherapy
in coronavirus patients.
Here in the Kurdistan region – Iraq, as mentioned in Fig.
(2), this drug has the grteatest importance of use, and
according to our questionnaire, more than 25 % of the
number of coronavirus patients in hospitals in Kurdistan
have been administrated this drug.
Remdesivir
Remdesivir (also named GS-5734) is a broad spectrum
antiviral drug that has appeared to inhibit SARS-CoV-2, in
vitro and in vivo (Singh, Singh et al. 2020). Fig. (11)

shows the chemical structure of this drug which is an
adenosine analog with a wide range of antiviral activity
against several viruses such as respiratory syncytial virus,
Nipah virus, Ebola virus, Middle East respiratory
syndrome (MERS-CoV) and severe acute respiratory
syndrome (SARS-CoV) which causes the coronavirus 1
(Lo, Jordan et al. 2017, Timothy P. Sheahan 2017, January
28, Vankadari 2020). The drug’s main job is delivering
monophosphate nucleoside analogue GS-441524 into the
cells, inside the cells, the monophosphate nucleoside is
rapidly converted into triphosphate form GS-443902
pharmacologically active substances (Agrawal, Raju et al.
2020), as mentioned in Fig. (12).

Figure 11: Chemical structure of remdesivir

Figure 12:Metabolic conversion of remdesivir

The benfit of this medicationfor the treatment of
coronavirus has been taken into account for certain
reasons, including the drug is considered an antiviral and
is widely used in the world. Initial laboratory
experiments have shown that it has activity against the
virus, just as its results were decisive in the body of
infected organisms CoV (Sun 2020).

Some studies have proven the inconclusive effectiveness
of this drug against coronavirus, as it was noticed that out
of a total of 53 patients with coronavirus, 36 of them
recovered (68%) (Grein, Ohmagari et al. 2020). A
summary of clinical characteristic of the patients are
given in Table (7).

Table 7: Clinical Characteristic of the patients.
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Characteristic Need
Ventilation
(n = 34)

No need for
Oxygen
support
(n = 19)

Total
(n = 53)

Median Range (year) 67(56-72) 53(41-68) 64(48-71)
Region no. (%)
United State 14(41) 8(42) 22(42)
Japan 8(24) 1(5) 9(17)
Europe or Canada 12(35) 10(53) 22(42)
Invasive ventilation no. (%) 34(100) -- 34(64)
Noninvasive oxygen support no. (%) -- 19(100) 19(36)
Median duration of symptoms before remdesivir therapy (days) 11(8-15) 13(10-14) 12(9-15)

No new safety signals detected during in this
compassionate-use during short-term treatment with
remdesivir, as shown in the table above.
Another study showed that in the United States, the first
confirmed case of COVID-19 prompted the use of
intravenous remdesivir for compassionate use, leading to
marked improvements in the clinical status of the patient
within 24 hours (Musa, Pendi et al. 2020). Both in vitro
and lack of clinical evidence that enforce remdesivir use
for the treatment of coronavirus. Remdesivir side effects
remain similar and insufficiently mentioned due to the
need for more studies with high improvements in the
administration of remdesivir (Musa, Pendi et al. 2020).
The efficacy of remdesivir as a standard of care therapy
for coronavirus patients remains to be established.
Remdesivir is one of the few antiviral drugs, due to its
effeicieny in treating SARS-CoV and MERS-CoV (Unidad
de Virología 2020, March 23). Most studies have shown
that remdesivir inhibits the proliferation of the animal
beta virus, which causes viral hepatitis, because it
interferes with RpRd despite the presence of the
exoribonuclease enzyme. This viral enzyme is responsible
for cleaving the antiviral and determining the decrease in
sensitivity or resistance to it (Smith, Blanc et al. 2013).
Most studies show remdesivir to be highly effective in
controlling coronavirus infection iun vitro. Because this
compound has been used and shown to be effective
against different diseases in human patients with a safety
track record (Wang, Cao et al. 2020).
After examining most of the research and scientific
articles on remdesivir and its efficacy on the coronavirus
infection, we found that patients taking this medicine

have a cure rate of more than 31%, This indicates that
this drug can have a great significance in treating this
disease, even in a small percentage.
The results of our questionnaire lead to the conclusion
that no apparent advantage exists in using this drug here
in the Kurdistan region- Iraq, as mentioned in Fig. (2).
Sputnik V
There are many vaccines for COVID-19 that are currently
being developed around the world. Vector, inactivated
nuclear-acid (DNA, mRNA), and recombinant
protein-based vaccines include the most important types
of vaccines (Spuntik V 2020). First, it is essential to know
what dose vector mean, the vector is like when some
vehicles induce genetic material into a cell from another
virus. So, the adenovirus gene which causes the infection
is removed while inserting a gene with a protein code
from another virus spike. The extra element that is
inserted is safe for the body, it provokes the immune
system to react and produce antibiotics that protect the
human body. Vector is the main principle on which the
Russian vaccine was based, this vaccine was registered by
the Russian Ministry of Health on Aug 11 and officially
became the first registered coronavirus treatment on the
market. Gamaleya Research Institute of Epidemiology and
Microbiology in Moscow developed this vaccine, named
Sputnik V is based on a human adenovirus carrier
inserted with the SARS-CoV-2 gene sequence (Petersen,
Wejse et al. 2020). Sputnik V is based on an adenoviral
vector that normally causes acute respiratory viral
infection. Fig. (13) shows the suggested mechanism for
Sputnik V.

Figure 13: Suggested mechanism for sputnik V
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Plasma
Plasma therapy is used to treat patients with infectious di
seases by extracting plasma, serum or
immunoglobulin from cured patients, it has been widely
used in outbreaks of infectious
diseases in recent years, such as the Spanish
influenza, SARS and MERS (Arabi, Balkhy et al. 2015).
Since Spanish flu era, which shook the world with its
serious consequences on humanity, until this time, while
we are confronted with the coronavirus epidemic, plasma
has played an important role in reducing the fatality rates

of cases (Rojas, Rodriguez et al. 2020). Also, the use of
plasma in other coronaviruses such as SARS-CoV and
MERS-CoV reduces the hospital stays in critical patients
(Kong 2003, Wong and Yuen 2008). There are protective
antibiotics in plasma such as immunoglobulin G (IgG) and
immunoglobulin M (IgM), which contribute in the
prevention of the diseases and rapid improvement in the
patients, but do not affect the ability of the virus to
reproduce (Bloch, Shoham et al. 2020). Fig. (14) shows
the antiviral effect of IgG and IgM.

Figure 14: Antivirial effect of IgG and IgM

Once proven effective, plasma therapy is an attractive
therapeutic option for the infection of the acute
respiratory syndrome. In addition to the biological
plausibility of this therapy, obtaining and administration
is relatively inexpensive, and is likely to be acceptable to
patients and treatment teams. We believe this protocol of
study may pay off if it is studied in more detail. We also
note that the percentage of its use here in the Kurdistan
region – Iraq has exceeded expectations, as shows in Fig.
(2).

DISCUSSION
This group of drugs and treatments were chosen due to
their popularity throughout many SARS-CoV-2
treatments in research papers. There are currently 165
drugs trying to treat this worldwide pandemic. Based on
the research and our review about the best vaccines
currently in the world to treat or even alleviate the
symptoms of this pandemic, we reached some general
conclusions, including any vaccine that is worked on must
be clear with all its pros and cons and every vaccine
reached must be under the supervision of the regulatory
authorities and the World Health organization. The
surveillance must be present in all countries of the world
that use new vaccines for coronavirus so that all its side
effects are recorded.
The impact of the coronavirus epidemic on the world
seemed to show its effects clearly, and the world knows
at every moment the magnitude of the disaster that
awaits humanity if things worsen and they are unable to
reveal the appropriate treatment for this pandemic. The
development of vaccines for the treatment of coronavirus

infection has become a demand in the world, and for this
reason, scientists from all parts of the world have tried
many marketed drugs, especially antivirals, and some of
them have shown good effects, whether in vitro or
preliminary clinical trials that have emerged. However,
there is still insufficient evidence to support those drugs’
effectiveness and safety against coronavirus. Chemical
drugs are not like natural medicines that give a slow
action, chemical drugs have a fast effect on the host body
and the necessary strength to resist viruses as antiviral
more than others. Given that the coronavirus disaster has
become a pandemic with official recognition from the
World Health Organization, therefore, the world now
needs quick and effective solutions. There were some
strengths and limitations associated with using these
drugs, according to our scientific review that we have
done, it is clear to us that the majority of the global
research published in well-known and internationally
recognized sites focused on Ribavirin, Chloroquine,
Arbidol, Lopinavir/Ritonavir, Favipiravir, Remdesivir,
Azithromycin, plasma and Sputnik V.
Clearly from the aforementioned researches that these
drugs deal with the virus with different mechanisms, as
arbidol prevents the virus from merging with the cell, as
it directly affects the viral envelope, that will not allow
the virus to adhere to the target's cell membrane. While
ribavirin, favipiravir and remdesivir work on inhibiting of
the virus RNA which in turn prevent it from reproducing.
Azithromycin helps the body to enhance the immunity to
viruses, plasma plays an important role, it was used in
moderate to severe cases as a possible immunotherapy
treatment option depend on the transfusion of plasma
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from people who has recovered from the virus to infected
people. Lopinavir/ritonavir is made up of two protease
inhibitors, which prevent the Gag-Pol polyprotein
cleavage and result in the production of non- infectious
virions. Chloroquine may affect the replication and
pathogenic DNA transcript, The last drug sputnik V
depends on the extraction of part of the genetic material
in the virus, which contains sufficient information on the
structure of the protein in the virus that is responsible for
connecting to the cell in the host body, and then loading it
onto a specific vector to ensure permanent immunity.
There were a number of strengths and limitations
associated with this study, as Fig. (2) showed that the
percentage of using many drugs for coronavirus
treatment is different, so according to that we concluded
that there are big differences in the rates of using drugs
for COVID-19 infection in Kurdistan Region-Iraq, due to
the lack of conclusive results in the ability of these
antivirals to fight COVID-19. Because of the high rates of
recovery from this disease without taking any antiviral
medicines, we noticed that a high percentage of patients
in the Kurdistan- Region – Iraq had recovered without
taking medicine, while those who used the proposed
drugs had varied cure rates according to the different
drugs. The use of these different drugs was very close to
the ratios that appeared in different studies around the
world.

The lack of response of patients to our questionnaire and
awareness necessary are notable important limitations of
this study. Despite this limitation, the findings of this
study are important because our study proved that there
is a kind of scientific communication between Kurdistan
Region-Iraq and the latest scientific developments which
are the focus of the work of universities and health
institutions around the world in facing the COVID-19
pandemic. Our review of many medicines for COVID-19
infections which had around 100 participants took place
in four governorates in north of IRAQ (Kurdistan Region).
Using different medicines for COVID-19 treatment may
cause some side effects; it may be unpleasant, because
these medicines are not usually intended for this
infection, some of them are used for HIV infections and
some other work as antimalaria, but since the closure of
2019, the world has encountered pandemic conditions
attributable to coronavirus infection, so according to this
pandemic the world needs urgent treatment. This, in
principle, can give rise to a conclusion that there is no
effective treatment for COVID-19 till now. Some of them
are used for reducing the staying time in the hospital and
reducing the rate of mortality.
The results of our review for the drugs used here in
Kurdistan Region-Iraq are summarized in Table (8).

Table 8: Results for our questionnaire in Kurdistan region.

Fig. (15) schematically shows the process of staying in
the hospital for our samples, these results suggest that
staying in a hospital in Kurdistan Region-Iraq is very rare

due to the trust issues with the health system, differences
in our results might be attributed to the lack of health
awareness among people here.

Parameter Results
Stay in Hospital 2 % (102)
Positive test for COVID-19 61.8% (102)
Stay in Home 98% (102)
Kurdistan Region Citizen 96 5 (102)
Taking medicine 38% (102)
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Figure 15: Staying in the hospital (days)

Fig. (16) clearly shows the difference of samples taken
from the different Iraqi governorate in Kurdistan region
in Northern Iraq.
This might be explained by that the Kurdistan Region-
Iraq is no different from other countries of the world in
terms of its confrontation with this pandemic, as we see
that the number of infected people continues to increase.
The results for the most medicines are used in Kurdistan

Region-Iraq are shown in Fig. (2), as it’s known
azithromycin used to treat infections like bronchitis,
pneumonia and mycobacterium avium complex
infections, so they just suggest using it, which is why we
see a high percentage of patients that have used it and
recovered and this is agreed upon with therapeutic
effects of azithromycin against COVID-19.

Erbil

Sulaminya

Duhok

Garmyan

Halabja

others
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Figure 16: Sample distibution in Kurdistan region-Iraq

The causes of the high percentage of infected people who
have been cured from coronavirus without any drugs are
difficult to demonstrate, but we think these results are
also agreed upon with studies, that confirm that a high
percentage of patients are cured without any medicine.

CONCLUSION
In order to deal with this pandemic, our article review
performs the following steps: using these medicines
should be done only when they’re needed, clearly the side
effect of the medicine may be worse than the disease
itself. It is obvious that in the Kurdistan Region - Iraq it
was noticed that the lack of use of the medicine has given
a good rate of recovery, and the use of plasma has also
had good results in its use here. Till now all proof of these
medicines is limited because of the clinical data and lack
of human trials, in Kurdistan Region- Iraq using plasma
and azithromycin might be the best solution, according
to our belief that such therapy may be useful in the
present environment of the outbreak of the COVID-19
pandemic.
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