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ABSTRACT

Objectives: The novel coronavirus disease 2019 pandemic is affecting all around the world, particularly
healthcare systems. The most critical problem for the COVID-19 infection as an emerging acute respiratory
disease is the lack of effective methods to control and treat the disease. To date, there is no specific therapeutic
agent approved by the FDA, so treatment options are limited. There are more than 4034 interventional studies in
progress listed in clinicaltrials.org (Access date: 21.12.2021). This number was 900 approximately in December
2020. These intensive studies, which have increased fourfold, are to find a safe and effective treatment method.
Since absolute therapy has not been standardized globally, the treatment approach varies from country to
country and even from hospital to hospital. In addition to the vaccine studies that have been finalized and the
vaccines are available for use, additional studies are underway for existing drugs that can prevent this disease
or improve outcomes for COVID patients. The potential toxicity of the drugs chosen for the treatment is one
of the more critical limiting factors. Although the side effects of previously approved medicines are known,
studies are needed to determine the side effect profiles for newly approved products such as remdesivir.

In this review, we gathered the adverse and toxic effects of medications used against COVID-19 treatment
according to the COVID guideline published by the Scientific Advisory Board of the Ministry of Health of
Turkey.
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he coronavirus disease, named severe acute

I respiratory syndrome coronavirus 2 (SARS-
CoV-2) latter that occurred in Wuhan, China

in late December 2019, has spread rapidly to almost
the whole world. ' COVID-19 outbreak has spread to
Turkey on March 2020, while the World Health Orga-
nization (WHO) declared the COVID-19 pandemic.
As soon as the disease began to appear in Turkey, the
Scientific Advisory Board was established, and they
published an actively updated guideline for treatment
of patients across the country. In the first edition of the

guideline, the recommendations were focused on con-
trolling the possible coinfections and cytokine storm
management. According to increasing evidence about
the endothelial invasion of the virus and the increased
thromboembolic effects of the disease, anti-aggregate,
and anticoagulant drugs were included in the treat-
ment program. 2

The medications for COVID treatment are limited,
and clinical studies are not enough. The phase trials
have not reached the optimum level; this state brings
us a dilemma, to use or not to use these medications.
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The last example of this situation is Remdesivir, a
nucleoside analog pro-drug. Wang et al., conducted a
randomized, double-blind, placebo-controlled multi-
center trial from China, for evaluating the efficiency
of Remdesivir. * They stated that no clinical improve-
ment was achieved with Remdesivir treatment and
stopped the trial because of the adverse effects. On the
other hand, FDA approved Remdesivir for COVID
treatment. * By the way, there is an urgent need for
more phase trials and clinical outcomes for all medi-
cines using for the COVID treatment.

According to the Turkish Scientific Advisory
Board, COVID guideline, hydroxychloroquine, osel-
tamivir, favipiravir, lopinavir/ritonavir, azithromycin,
tocilizumab, and low molecular weighted heparins are
used frequently. The toxic profile of medications used
in COVID treatment should not be ignored. Since
these drugs are on the market with different indica-
tions for years, there are enough data for the safety
profiles. Particularly, adverse, and toxic effects of hy-
droxychloroquine and chloroquine are well known.
Although remdesivir, favipiravir, and tocilizumab are
relatively new agents, their toxicity and side effects
are also well known not as much as hydroxychloro-
quine and chloroquine.

A broad-spectrum antibiotic azithromycin is not
indicated for the viral infections, and there are not
well-controlled, prospective, randomized clinical tri-
als for proving its therapeutic effect in COVID-19.
Despite the side effects, convalescent plasma therapy
(CPT) is also used in the treatment of severe cases.
It is known as classic adoptive immunotherapy, and
there are many reports where the CP has successful-
ly been used for the treatment of infectious diseases
and other coronavirus outbreaks. In this study, we
reviewed the databases and literature to consolidate
information about the medications and therapeutics
used for COVID treatment.

METHODS

We reviewed the literature using ScienceDirect,
UptoDate, Clinicalkey, and Google Scholar search
engine with the search terms included COVID treat-
ment, pharmacological treatment of COVID, and tox-
icity of medications used for COVID treatment. We
excluded preprint articles and included case reports.
Other articles regarding the review of citation refer-
ences have also been identified.

Medications used in COVID
Hydroxychloroquine and chloroquine

Quinine derivatives are using since the 1950s for
malaria. They have been used for some autoimmune
disorders by their immunosuppressive properties.
They are also in WHO’s Essential Drug List, and their
side effects are well known due to their usage for 70
years. A 4-aminoquinoline derivative, hydroxychloro-
quine, a less toxic molecule from chloroquine, is syn-
thesized by beta hydroxylation of chloroquine. °

Colson et al., stated that chloroquine might be ef-
fective for COVID based on their in vitro study. They
said chloroquine has multiple activities for block-
ing viral replication, fusion, and uncoating and has
a broad antiviral spectrum. It seems to be cost-effec-
tive already. By the way, in their opinion, chloroquine
could be o good treatment option for the COVID. &7

The hydroxychloroquine and chloroquine treat-
ment included in the Turkish COVID guideline since
the beginning of the pandemic. The guideline recom-
mended hydroxychloroquine treatment 400 mg bid
for the first day and 200 mg bid for the following four
days maximum of ten days. ? In addition to the anti-
viral effects of chloroquine, it inhibits some biochem-
icals causing cytokine storms like IL-6 and TNF and
thought to have positive effects for cytokine storm 8.
But in the current treatment protocol, hydroxychlo-
roquine and chloroquine are not recommended for
first-line treatment. But, because of the past treatment
approach of the Turkish Scientific Advisory Board,
we’ve included adverse effects of these medicines.

Favipiravir

Favipiravir (T-705) is a pro-drug of a purine nu-
cleotide, favipiravir-ribofuranosyl-5'-triphosphate.
After metabolization, the active agent inhibits the
RNA polymerase. Favipiravir has some preclinical
outcomes for Ebola and influenza treatment 9. Favip-
iravir treatment is not recommended as the first line of
treatment and is reserved for the severe COVID pneu-
monia. According to the Turkish COVID guideline,
favipiravir treatment is started with 1600 mg bid for
the first day and continue 600 mg bid for the following
four days. ?

Favipiravir treatment for COVID is evaluated on
Phase III PRESECO study. This study has important
results for understanding the efficacy of favipiravir
for mild to moderate COVID patients. The data from
this randomized clinical study has shown no signifi-
cant effect on treatment. '° There’s not a different ap-
proach for favipiravir in Turkish Treatment Protocol
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and continues to be used routinely in treatment based
on guideline

Tocilizumab

Tocilizumab is a humanized monoclonal antibody
that inhibits the IL-6 receptor. FDA approved it for
the treatment of severe rheumatoid arthritis. When
TNF-blockers have failed or contraindicated for the
treatment, tocilizumab may be a good alternative. In
addition to rheumatoid arthritis, tocilizumab is ap-
proved for cytokine syndrome caused by chimeric
antigen receptor (CAR) T cell treatment. ' Although
there is not enough data for COVID treatment, tocili-
zumab thought to be beneficial for the management
of the cytokine storm as an adjunctive agent. The Sci-
entific Advisory Board advises tocilizumab treatment,
particularly in patients who develop macrophage ac-
tivation syndrome (MAS) with 8 mg/kg dose (up to
800 mg/kg). Depending on the severity of the patient’s
symptoms, 400 mg/kg or 800 mg/kg can be given in-
travenously as the first dose. In the case of giving the
first dose as 400 mg/kg, based on clinical and labora-
tory responses, 200-400 mg dose may also be given
within 12-24 hours. 2

Remdesivir

Remdesivir is a nucleotide analog antiviral med-
icine approved for COVID-19 treatment based on
preclinical studies. It’s a prodrug has a broad antiviral
spectrum against RNA viruses. This effect comes from
inhibiting viral RNA dependent RNA polymerase and
mitochondrial RNA polymerase weakly. > Although,
remdesivir treatment is not recommended in Turkish
Guideline briefly, it’s been used in clinical practice.

Anakinra

Anakinra is a non-glycosylated human interleu-
kin-1 receptor antagonist that uses for cytokine storm
in COVID treatment. Before this repurposing, it has
been used for rheumatoid arthritis and other inflam-
matory diseases.

In a systematic review that compiled by Kyriazo-
poulou et al., 2021, it’s stated that anakinra seems to
be an alternative for hospitalized COVID-19 patients
at the presence of hyper inflammation.

In another meta-analysis conducted by conclud-
ed that anakinra treatment could be effective for pa-
tients requiring a mechanical ventilator. '* In opposite
to some positive results, because of insufficient evi-
dence, NIH does not recommend using Anakinra in
COVID-19 treatment. On the other hand examined 20

cases and 20 control groups ."* The results of the study
expressed that anakinra treatment was not effective
for tocilizumab-resistant severe COVID-19 patients.
Anakinra uses in COVID-19 related macrophage
activated syndrome when there is not enough response
to glucocorticoid treatment. The administration dos-
age is 100 mg subcutaneous once or twice a day or
200 mg intravenously three times a day. The dosage
could be increased up to 200 mg every 6 hours. >

Lopinavir/ritonavir

Lopinavir/ritonavir is an antiviral combination
is used for the HIV treatment in adult and pediatric
patients. Both medicines are protease inhibitors, and
lopinavir concentration is higher than ritonavir in that
combination. '° There is no scientific evidence to use
for COVID treatment, but this combination has been
used for SARS and MERS treatment. Although limit-
ed available studies that associated reduced mortality
and intubation rates with uncertain outcomes. ° The
Scientific Advisory Board recommends Lopinavir/ri-
tonavir combination treatment for just pregnant and
children. 2

Azithromycin

Azithromycin is a macrolide antibiotic that semi-
synthetic form of erythromycin. It shows a good an-
tibacterial effect on gram-positive and gram-negative
organisms. It’s a bacteriostatic agent that inhibiting
protein synthesis by binding the 50S ribosomal sub-
unit. ' It is used for the treatment of various bacterial
infections, as well as in some inflammatory diseases
for its immunomodulatory properties. '*'*-2° The us-
age of azithromycin in COVID treatment is reserved
just for hospitalized patients, especially in ICU, due to
its possible cardiotoxic effects. *

Convalescent plasma

Convalescent plasma (CP) is a biologic product
from immune people who had an infectious disease.
CP therapy (CPT), classic adoptive immunotherapy,
has been applied for the treatment of many infectious
diseases. It provides passive immunity by giving
neutralizing antibodies to the patient. ' It has been
using for patients with various viral infections, such
as SARS, pandemic influenza and severe Ebola virus
infection. ?»2*-2* Shen et al. conducted a trial to deter-
mine the effects of CPT for five critically ill COVID
and ARDS patients. » Despite a limited sample size
and study design, they stated that CPT might be use-
ful for critically ill patients. Zhou et al., reported that
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early convalescent plasma therapy for influenza and
SARS-CoV infection is associated with reduction in
viral load and mortality. ** In Turkey, CPT is applying
in many hospitals by gathering plasmas from recov-
ered COVID patients. The Ministry of Health of Tur-
key publishes a guideline describing all the steps for
applying Convalescent Plasma Therapy. ?’

Adverse and Toxic Effects of COVID-19 Thera-
peutics
Effects of hydroxychloroquine and chloroquine

Chloroquine (CQ) and hydroxychloroquine (HCQ)
are in clinical use for several years, so both mole-
cules have a well-established safety profile. ?* They
are known as well tolerated molecules in general, but
they are also extremely toxic in overdose. Some stud-
ies draw attention to serious adverse effects that may
occur, even during short courses of treatment. The dif-
ference in mechanisms of action both of medicines is
not fully understood but hydroxychloroquine reported
as less toxic. ¥ CQ and HCQ’s therapeutic index is
narrow so effective dose and toxic dose close to each
other. HCQ is administered oral route and metabo-
lized in the liver to three different metabolites by con-
jugation and alkylation. *°

Cardiologic side effects of quinine derivatives
are known. These medicines can cause ventricular
arrhythmias, QT prolongation, torsades de pointes,
which may pose a particular risk to critically ill per-
sons. Because of this side effect, HCQ/CQ must be
used with caution in patients with congenital long QT
syndrome, AV block, heart failure, MI, stroke. 3% 3! 32
Patients using medicines that increase the QT interval
must also be considered.

CLQ/HCQ cardiotoxicity includes dysrhythmia,
depressive cardiac contraction, and conduction relat-
ed to hypokalemia due to potassium shift. These car-
diologic risks increase with the use of azithromycin.
3 HCQ and azithromycin use together only for inpa-
tients in Turkey because of cardiotoxic side effects.

Antimalarial dependent retinal damage is a toxic
effect that can be seen in patients that have ocular
diseases. Some of these side effects are vision loss
and difficulties, scotomata, and impairment in color
perception. In some cases that given HCQ for lung
cancer treatment, retinal toxicity was observed within
1-2 years of the treatment. It is suggested to screen
patients receiving HCQ for retinal damage 3*3>-3%37 In
Turkey, HCQ is given to all patients at the beginning
of the symptoms, so clinicians must be aware of this
side effect for the next two years.

CQ/HCQ metabolized in the liver and eliminat-
ed by the kidney, so kidney and/or liver failure may
increase these drugs’ plasma concentrations. * Glu-
cose-6-phosphate dehydrogenase deficiency is a con-
traindication for HCQ treatment because of increased
hemolysis risk. HCQ should not be used in the treat-
ment of breastfeeding, pregnant women, and patients
allergic to CQ or HCQ. ?* More than 5 grams of chlo-
roquine dose is associated with ventricular arrhyth-
mias and mortality due to hypokalemia. *

Effects of Favipiravir

Favipiravir is available as a pro-drug and in in vivo
transformed into its active form, Favipiravir- by cel-
lular enzymes. The active form of Favipiravir inhibits
the RNA-dependent RNA polymerase (RdRp) of the
influenza virus effectively. This specific mechanism of
inhibiting influenza virus RdRp specifically involved
in DNA synthesis makes it a good option for the treat-
ment of influenza virus infections. ***' Although Favi-
piravir does not have the specifications of nucleoside
analogs that can give rise to mitochondrial toxicity, its
possible harmful effects on that organelle could not be
excluded entirely. Its potential toxic effects for mito-
chondria could not be excluded entirely, as it may act
as a useful substrate for human mitochondrial RNA
polymerase. ** Jin et al. pointed out that during clin-
ical studies there are severe cases of toxicity associat-
ed with ribonucleoside analogs. ** They assumed that
the active metabolites of toxic ribonucleoside analogs,
the triphosphate forms, mistakenly target human mi-
tochondrial RNA polymerase thereby inhibit the mi-
tochondrial RNA transcription and protein synthesis.
Some researchers have suggested that pro-drug moi-
ety released from ribonucleoside analogs may cause
toxicity. In general, they reported that Favipiravir did
not have a typical mitochondrial toxic nucleoside pro-
file in their experiments, but the potential toxic effect
on the mitochondria should not be ignored as it is a
useful substrate such as 6-methylpurine. +*

On the other hand, many other factors need to be
considered to assess the clinical toleration of the use
of polymerase inhibitors for their safety. Clinical data
for the favipiravir toxicity is limited, but deductions
from reported toxicity of other nucleoside analogs can
be used. As with all medicines, one disadvantage of
Favipiravir is its low solubility in an aqueous medium,
which reduces its in vitro efficacy. * It has been re-
ported that metabolic acidosis may occur usually after
one month or more of treatment in therapeutic dose.
Also, this situation has been observed with acute over-
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dose. Nagata et al. indicated that favipiravir has a risk
for teratogenicity and embryotoxicity in humans. *

Effects of Tocilizumab

Tocilizumab (TCZ) is a monoclonal antibody that
inhibits the interleukin-6 receptor. According to ex-
perimental and clinical studies, while liver toxicity is
less common, an increase in lipids parameters and a
decrease in neutrophils and skin infections are more
common in groups given TCZ. Morrison et al., stat-
ed that clinicians should consider monitoring COVID
patients using TCZ for hypertriglyceridemia and acute
pancreatitis, as described for rheumatoid arthritis pa-
tients using TCZ chronically. *

Capra et al. did not observe any side effects in their
study that aims to evaluate if tocilizumab reduces mor-
tality in patients with COVID-19 related pneumonia.
47 The known important complications of tocilizumab
are intestinal perforations or bacterial infections. But
in this study, these adverse effects have not been ob-
served.

Tocilizumab can cause hyperbilirubinemia in rheu-
matoid arthritis patients because it may inhibit uri-
dine diphosphate glucuronosyltransferase 1A1(UG-
T1Al)-mediated glucuronidation. This increase is
thought to be related to the anti-inflammatory effects
associated with UGT1A1 polymorphism. Hepatoxic-
ity related to tocilizumab therapy seems low. Macro-
phage activation syndrome occurs in approximately
7% of juvenile idiopathic arthritis patients. *

Infection is an important risk for tocilizumab, like
all immunotherapeutics. The occurrence of infection
of tocilizumab is researched, and the infection rates
of combination therapy (tocilizumab+methotrexate)
slightly higher than monotherapy (just methotrexate)
regimens. Nasopharyngitis and upper respiratory in-
fections are commonly reported (5%-8%). The risk of
severe infections is increasing with the dose. Celluli-
tis, pneumonia, diverticulitis, gastroenteritis, and her-
pes zoster were the most common infections reported.
49

Hypersensitivity is a risk factor, so it should be
used carefully for patients with neutropenia (<500
cells/uL) or thrombocytopenia (<50000/uL). Head-
ache, hypertension, increased AST, infusion-related
reactions are common side effects of tocilizumab. °

Effects of Lopinavir / Ritonavir

Lopinavir / ritonavir treatment for COVID is an
obligatory off-label antiviral therapy because of an
emergency. The effectiveness of this combination for

COVID has been studied in vitro, and clinical imple-
mentation was started through acceptable EC50 value.
Although there are some favorable outcomes, more
clinical evidence is needed . Besides the treatment
efficiency, side effects and toxicities must be consid-
ered. Yao et al. conducted a trial compromising 199
severe COVID patients. They stated that lopinavir-ri-
tonavir treatment was not associated with clinical im-
provement. In this trial, the most common side effects
are gastrointestinal side effects like nausea, vomiting,
and diarrhea. *° Respiratory failure, acute kidney in-
jury, and secondary infections were also observed in
some clinical studies. *!

The common side of the antiretroviral therapy is
the hepatic toxicity, particularly the hepatitis C vi-
rus (HCV) infected people. After the treatment of
120 HIV-infected patients (52% HCV-infected) with
Lopinavir (LPV), a possible association with severe
liver toxicity incidence and LPV plasma levels has
been evaluated. 2 According to this study, the inci-
dence of severe liver toxicity was reported as 1.7%
in 3rd months, and the cumulative incidence at 12%
months was 4%. The development of severe liver tox-
icity was associated with HCV coinfection, but not
with LPV plasma levels. Acute overdose of protease
inhibitors is rare, but over 50 g of lopinavir-ritonavir
overdose was generally well tolerated and additional-
ly administered. Ritonavir is a very potent CYP3A4,
and this effect can cause dangerous drug-drug inter-
actions. >

Lopinavir/ritonavir combination must be applied
carefully to the patients with hemolytic anemia be-
cause of ribavirin. The changes in complete blood
count must be monitored closely, and if hemolytic
anemia symptom occurs, treatment cessation or dose
changes should be considered. One of common ad-
verse effect of ribavirin is bradycardia. **

Effects of Azithromycin

Azithromycin, a macrolide antibiotic that is a deriv-
ative of erythromycin. Erythromycin is a well-docu-
mented molecule that causes hepatotoxicity. Although
azithromycin has a very safe side effect profile, cas-
es related to hepatotoxicity due to azithromycin have
been reported. In these cases, azithromycin triggered
hepatotoxicity associated with oral or intravenous
(IV) administration. In the IV administration of azith-
romycin, an acute increase in AST and ALT levels was
observed. * Temporary increases in liver enzymes
especially transaminases have also been reported in
1.5% of patients. Liver damage due to azithromycin
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occurs 1-3 weeks after the onset of azithromycin and
is predominantly hepatocellular. While most patients
recover completely, severe skin reactions, chronic in-
juries, and serious complications leading to death or
liver transplantation may occur. > Azithromycin is
generally well-tolerated, but relatively common side
effects (1-5% of patients) include gastrointestinal dis-
comfort, headache, and dizziness.

Research points out that azithromycin therapy may
cause cardiotoxicity, and its most important side ef-
fects include cardiovascular arrhythmias and hearing
loss. On the other hand, macrolide resistance is also a
problem like interactions with commonly prescribed
drugs. '® Critical adverse effects include QT prolon-
gation and torsades de pointes, resulting in death. In
2012, the FDA issued a warning using drugs that con-
sider the risk of fatal heart rhythm with a long QT in-
terval and may prolong the QT interval with a history
of arrhythmias or uncompensated heart failure.

According to a recent meta-analysis of the unfa-
vorable clinical outcomes for the individual and soci-
ety, long-term azithromycin treatment in patients with
chronic lung diseases has increased resistant bacteria
risk of macrolide 2.7 times .’

Azithromycin is considered safe for pregnant wom-
en, and the pregnancy category is known as the drug
B1. However, it can cause diarrhea in babies who are
breastfed.

Lane et al., reported that the addition of azithro-
mycin to hydroxychloroquine treatment in COVID
could potentially cause heart failure and cardiovascu-
lar mortality due to synergistic effects on QT length.
Caution should be taken if such a combination is used
for the management of COVID. **

Effects of Convalescent Plasma

The convalescent plasma treatment that has been
used for the many kinds of viral infections is not a new
approach. Randomized clinical studies are needed to
determine the appropriate dose and treatment duration
of this treatment method, whose specific effects are
known. Recently, Chen et al., and Zhang et al., stated
that patient with viral infection immunity plasma can
be used in treatment without serious adverse effects.
9.6 However, safety and efficacy studies should be
conducted to determine treatment efficacy for COVID
patients. Ahn et al., state that plasma taken from pa-
tients with COVID immunity can be an effective treat-
ment option without serious side effects. ° Convales-
cent plasma therapy with systemic corticosteroids can
reduce excessive inflammatory response and viral

load. Moreover, because of the lack of information
about the basic biology of SARS-CoV-2, including
the variability of the virus and mutations, locally col-
lected plasma can better reflect the virus circulating in
the population and be a viable treatment option. In a
meta-analysis using convalescent plasma therapy re-
sulted decreasing viral load and mortality. There’s not
significant adverse effect also in this study. ©

Besides all these positive effects, plasma transfu-
sion can also cause some side effects. The most com-
mon adverse reactions of CP treatment are tremors,
fever, anaphylactic reactions, acute lung injury asso-
ciated with transfusion, circulatory overload, and he-
molysis, etc. 2 Meanwhile, the risk of the human
immunodeficiency virus (HIV), hepatitis B virus,
hepatitis C virus, and syphilis infections should not
be ignored. Transfusion-related circulatory overload
(TACO) is now recognized as the most common se-
rious side effect of transfusions. CP will result in a
direct infusion of a significant amount of complemen-
tary protein and clotting factors not found in purified
immunoglobulin preparations. * For this reason, this
treatment approach is recommended as a last resort to
increase the survival rate of severe COVID patients.
Therapeutic indications need to be further investigat-
ed in randomized clinical trials to improve the optimal
dose and duration for the treatment of blood products
in COVID-19. *

It is stated that adverse reactions of convalescent
plasma were not increased compared to controls in
ESCMID Guideline. Beside some studies reported
higher rates of serious adverse events or a small num-
ber of infusion-related adverse events.

Effects of Remdesivir

Veklury, the commercial form of Remdesivir for
injection, included some side effects on data sheet.
There are some clinical outcomes on its safety profile
before usage on COVID. In a study for Ebola treat-
ment, one patient developed fatal cardiac arrest be-
cause of loading dose administration of remdesivir.
But this fatal effect was attributed on Ebola disease,
not usage of remdesivir. In another open level study
on severe COVID patients, acute respiratory distress
syndrome was observed. Atrial fibrillation and hypo-
tension, hypersensitivity reactions, vomiting and nau-
sea, elevated hepatic enzymes, hematological adverse
effects, metabolic side effects were reported some
clinical studies. 2

Drug-drug interactions were also reported for chlo-
roquine and hydroxychloroquine co-usage with rem-
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desivir. The data based on in vitro experiments Show
that HCQ and CQ may be inhibited antiviral activity
of remdesivir.

Adverse event reporting from the ACTT-14 trial
and the paper by Yeming Wang and colleagues 8 in-
dicate that there is a low risk of remdesivir causing
harm, but knowing whether it has any additive effect
in combination with corticosteroids is crucial.

In another cohort study, kidney transplanted pa-
tients evaluated for renal safety of remdesivir. The
treatment did not cease because of side effects. There
is no significant hepatotoxic and nephrotoxic side ef-
fects of remdesivir. %

There’s an interesting study about toxicity eval-
uation of pharmaceutical forms of remdesivir. The
injectable form of remdesivir is thought more neph-
rotoxic than lyophilized form because of an additive-
sulfobutylether-p-cyclodextrin. In this study, a num-
ber of 1000 patient evaluated for comparing dosage
forms toxic effects. It’s concluded that injectable form
of remdesivir has no disadvantages comparing to lyo-
philized form. ¢

In conclusion, remdesivir’s safety profile is not
completed. It should be known that remdesivir treat-
ment could be cause of multiple organs injuries.

Effects of Anakinra

Because of used in rheumatological disease many
years, Anakinra’s side effects are known compared to
other repurposed medicines. One of the major adverse
effects is injection site reactions. Besides that, upper
respiratory tract infection, headache, diarrhea, abdom-
inal pain is another side effect. ® In terms of drug-
drug interactions, etanercept and anakinra co-usage
caused some serious infections.It’s not recommended
anakinra and etanercept combinations. 7

Although Anakinra’s side effects in theumatologi-
cal diseases are well known, it is thought that the side
effect profile will change with the disease when used
in COVID treatment. For this reason, Anakinra treat-
ment particular in COVID should be considered. In
a meta-analysis, hepatic enzymes and thromboembol-
ic reactions were evaluated. There’s not statistically
significant relation with these markers and Anakinra
treatment.

CONCLUSION

While the studies related to updating for vaccines
for coronavirus variants are accelerating in many

countries, additional studies are ongoing for existing
drugs that can prevent this disease or improve out-
comes for patients with COVID. For the treatment of
COVID, the assignation of old drugs for use as anti-
viral treatment is an essential strategy because of con-
trolling the disease in the most immediate way. For
some of these candidate drugs, knowledge on safety
profile, side effects, posology, and drug interactions
are well known. 7? On the other hand, there are limited
evidence-based research, so clinicians must be aware
of these toxicities during the treatment procedures. It
is essential to report adverse effects on pharmacovig-
ilance systems for informing health authorities and
clinicians. COVID is a new disease for all countries,
so the information .and data about the treatment are
changing every day. In this dynamic situation, all
parts of the healthcare system must upgrade its treat-
ment applications.
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