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Abstract

Background: Many treatments are being assessed for repurposing to treat coronavirus disease 2019 (COVID-19). One
drug that has shown promising results in vitro is nitazoxanide. Unlike other postulated drugs, nitazoxanide shows a high
ratio of maximum plasma concentration (C,.,.), after 1 day of 500 mg twice daily (BD), to the concentration required to
inhibit 50% replication (ECsy) of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) (C,.y: ECso roughly
equal to 14:1). As such, it is important to investigate the safety of nitazoxanide for further trials. Furthermore, treatments
for COVID-19 should be cheap to promote global access, but prices of many drugs are far higher than the costs of
production. We aimed to conduct a review of the safety of nitazoxanide for any prior indication and calculate its minimum
costs of production.

Methods: A review of nitazoxanide clinical research was conducted using EMBASE and MEDLINE databases, supplemented
by ClinicalTrials.gov. We searched for phase 2 or 3 randomised controlled trials (RCTs) comparing nitazoxanide with
placebo or active control for 5-14 days in participants experiencing acute infections of any kind. Data extracted were
grade 1-4 and serious adverse events (AEs). Data were also extracted on gastrointestinal (GI) AEs, as well as hepatorenal
and cardiovascular effects.

Active pharmaceutical ingredient cost data from 2016 to 2019 were extracted from the Panjiva database and adjusted
for 5% loss during production, costs of excipients, formulation, a 10% profit margin and tax. Two dosages, at 500 mg
BD and a higher dose of 1100 mg three times daily (TDS), were considered. Our estimated costs were compared with
publicly available list prices from a selection of countries.

Results: Nine RCTs of nitazoxanide were identified for inclusion. These RCTs accounted for 1514 participants and an
estimated 95.3 person-years-of-follow-up. No significant differences were found in any of the AE endpoints assessed,
across all trials or on subgroup analyses of active- or placebo-controlled trials. Mild GI AEs increased with dose. No
hepatorenal or cardiovascular concerns were raised, but few appropriate metrics were reported. There were no teratogenic
concerns, but the evidence base was very limited.

Based on a weighted-mean cost of US $61/kg, a 14-day course of treatment with nitazoxanide 500 mg BD would cost
$1.41. The daily cost would therefore be $0.10. The same 14-day course could cost $3944 in US commercial pharmacies,
and $3 per course in Pakistan, India and Bangladesh. At a higher dose of 17100 mg TDS, our estimated cost was $4.08
per 14-day course, equivalent to $0.29 per day.

Conclusion: Nitazoxanide demonstrates a good safety profile at approved doses. However, further evidence is required
regarding hepatorenal and cardiovascular effects, as well as teratogenicity. We estimate that it would be possible to
manufacture nitazoxanide as generic for $1.41 for a 14-day treatment course at 500 mg BD, up to $4.08 at 1100 mg
TDS. Further trials in COVID-19 patients should be initiated. If efficacy against SARS-CoV-2 is demonstrated in clinical
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studies, nitazoxanide may represent a safe and affordable treatment in the ongoing pandemic.

Background

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
is a pandemic RNA virus belonging to the Betacoronaviridae
genera, causing coronavirus disease 2019 (COVID-19). In the
wait for an effective vaccine, many therapeutics are being studied
for potential repurposing to treat COVID-19. While candidate
drugs have shown some activity against the virus, no specific
treatment has yet been licenced apart from for compassionate
use in severe cases [1]. Candidate drugs being explored in trials
and for compassionate treatment include chloroquine, hydroxy-
chloroquine, lopinavir, darunavir, remdesivir, favipiravir, ivermectin,
thiazolide antiprotozoal and nitazoxanide [2].
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Nitazoxanide is a pro-drug for tizoxanide, which has broad-
spectrum antiviral properties, has many viral indications and shows
promising pharmacodynamics against Coronaviridae [3]. It has
not yet been tested in COVID-19 patients but previously showed
a low in vitro effective concentration (ECs;) against Middle East
respiratory syndrome coronavirus and severe acute respiratory
syndrome coronavirus [4]. Nitazoxanide was therefore selected
as a good candidate for potentially inhibiting SARS-CoV-2. To
assess inhibition potential, researchers compared the maximum
serum concentration of tizoxanide (C.,) with the in vitro ECs,
for nitazoxanide for SARS-CoV-2.

Single-dose plasma concentrations of tizoxanide have been
reported to be dose proportional, but higher exposures were
seen on administration of a single dose with food across 1000 mg,
2000mg, 3000mg and 4000mg doses (at 1000mg C., was
12,300 ng/mL fasted compared with 15,900 ng/mL with food)
[5]. The pharmacokinetics of tizoxanide have also been assessed
over 7 days following administration orally at 500 mg and 1000 mg
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BD with food [6]. Pharmacokinetics were not influenced by repeat
dosing at 500 mg BD (C,,., 10,400 ng/mL after single dose com-
pared with 12,200 ng/mL on day 7) but increased considerably
after repeat dosing at 1000mg BD (C., 16,800ng/mL after
single dose vs 26,400 ng/mL on day 7) [6]. All reported Ci.x
values for tizoxanide exceeded the reported in vitro ECs, of nita-
zoxanide for SARS-CoV-2 [651 ng/mL (2.12 uM)] [7]. Nitazoxa-
nide concentration has also been specifically predicted to exceed
its ECso for SARS-CoV-2 by 3.1-fold in the lung [8]. It should
be noted that this ECsyvalue was reported for nitazoxanide rather
than its human metabolite, tizoxanide, but previous studies have
shown similar activity to nitazoxanide when tested against various
strains of influenza [9].

Care needs to be taken with in vitro potency assessments and
their applicability. Generally, a high C,. to ECs, ratio in vitro
means a higher potential for in vivo viral inhibition. However,
these values are not standardised and can be affected by many
variables [10]. It is important also to consider the mechanism of
action of nitazoxanide and to carry out clinical trials assessing
in vivo inhibition of SARS-CoV-2.

A reduced innate immune response is hypothesised to explain
age-susceptibility to SARS-CoV-2 [11]. Nitazoxanide upregulates
the host interferon pathway, amplifying the innate antiviral
response [12]. Nitazoxanide could therefore be a useful adjunc-
tive treatment used earlier in the disease course than more potent
virus-targeted treatments (hydroxychloroquine ECso = 1.13 uM,
remdesivir ECso = 0.77 uM) [71.

Previous indications of nitazoxanide vary widely. It is licenced by
the US Food and Drug Administration (FDA) for giardiasis [13].
However, it has been trialled and used for many other diseases,
including cryptosporidiosis diarrhoea in HIV patients, influenza,
hepatitis viruses, rotavirus and norovirus. As such, the safety
profile of nitazoxanide is variably reported and needs clarification
before potential large-scale trial and treatment in the COVID-19
pandemic. In general, COVID-19 treatment courses are given for
7-14 days; therefore, whether nitazoxanide is safe to use needs
to be proven for this duration [14].

Novel COVID-19 treatments must not only be safe and effective but
also cheap and readily available. Many potential candidate drugs
currently being investigated have been shown to be producible
as generic medicines at very low costs per course of treatment,
including some that can be manufactured for under US$1 per day
[14]. These estimated generic prices can be calculated based on
estimated dosage and costs of active pharmaceutical ingredients
(API), accounting for a reasonable profit margin and tax. This
approach has been used previously to estimate reliably the costs of
production for hepatitis C and HIV drugs among others [15-171].
However, prices of drugs to treat coronavirus can be far higher
than costs of production, impacting access [14].

We aimed to review the existing evidence on the safety of nita-
zoxanide and calculate its potential minimum costs of production
to inform its potential use for the treatment of COVID-19.

Methods

Safety review

A review of nitazoxanide clinical research was conducted in
accordance with the Cochrane framework for systematic reviews,
following the PRISMA statement reporting method for system-
atic reviews and meta-analyses [18]. A search was conducted
using EMBASE and MEDLINE databases via Ovid (full search
terms available upon request) and supplemented by a further

search of ClinicalTrials.gov for all studies listed with nitazoxa-
nide as an intervention. The search was concluded on 6 April
2020.

We searched for randomised controlled trials (RCTs) comparing
nitazoxanide with placebo or an active control in participants
experiencing acute infections of any kind. Trials were required to
be phase 2 or 3 studies carried out in either adult or paediatric
trial populations. Participants were required to undergo at least
5 days of nitazoxanide. Trials with shorter courses of treatment
were excluded, as briefer exposure to the drug might positively
skew results and would be less comparable with potential treat-
ment use in COVID-19. Trials assessing the use of nitazoxanide
in participants with severe chronic disease were excluded, as
these could present different adverse event (AE) profiles and
drug interactions. Studies were screened against these criteria
independently by two reviewers, and mutual agreement was
necessary for inclusion or exclusion where conflicts arose.

Further analysis was undertaken of all available safety data. Data
extracted were AEs grade 1-4 and serious AEs. Data were also
extracted on gastrointestinal (Gl) AEs, as well as hepatorenal and
cardiac effects, as specific AEs of interest identified from phase
1 studies and drug licencing reports [19,20]. Hepatic, renal and
cardiovascular endpoints were studied because of the deleterious
effects of COVID-19 on these systems [21,22]. Any appropriate
metrics reported for these systems in the included papers were
extracted. Further, dose ranging studies from the same search
were isolated for investigation of safety at higher doses, as may
be needed for COVID-19.

We searched for data in published articles, supplementary appen-
dices and at ClinicalTrials.gov. Where there were inconsistencies,
data reported in the published paper were preferred. To standardise
the extracted data, the number of participants experiencing AEs
was extracted for grade 1-4 AE. For Gl AE and serious AE, number
of events was preferred as this was more consistently reported
and better represented the event occurrence rates, as one person
could experience multiple events and event types. All reported
AE data were extracted, rather than only those deemed related
to the study drug, to avoid reporting bias as much a possible.
Instead, comparison control arms were used to determine the
effects of the study drug. Statistical comparisons of event pro-
portions were also carried out using z-tests.

Costs analysis

We followed methodology used recently to estimate the minimum
costs of production for other potential treatments of COVID-19
currently undergoing clinical trials by Hill et al. to calculate the
potential cost of nitazoxanide treatment based on the cost of
API [14]. API cost data were extracted from the Panjiva database
of global shipping records between 2016 and 2019, and adjusted
for 5% loss during production, costs of excipients (other com-
ponents within the finished medication such as stabilisers and
bulking agents), formulation, a 10% profit margin and tax [23].
Because treatment duration varies between protocols, we assumed
a conservative 14-day duration in this study. Two dosages, at
500 mg BD and at a higher dose of 1100 mg three times daily
(TDS), were considered to account for potential COVID-19 dose
optimisation including the potential need for higher doses if
given without food.

Our estimated costs were compared with publicly available list
prices from a selection of countries, with prices converted to US
dollars based on the average 12-month exchange rate in 2019.
One data source was used per country, and where multiple prices
were listed, the cheapest was selected [24-30].
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Figure 1. PRISMA flowchart detailing the search and screening results

Results
Review of safety

After screening against the prespecified criteria, nine RCTs of
nitazoxanide for previous indications were identified for inclu-
sion (Figure 1). Seventeen trials were excluded given their short
(commonly 3-day) courses of nitazoxanide treatment. Twelve
trials were excluded as they assessed nitazoxanide in patients
who had severe chronic illnesses such as acquired immunode-
ficiency syndrome, cancers, late-stage liver disease or hepatitis
C virus infection.

The nine included trials accounted for 1514 participants for an
estimated 95.3 person-years-of-follow-up [31-39]. Of these
patients, 925 were on nitazoxanide. One trial reported results in
separate paediatric and adult populations [38]. In total, only
50/1514 (3.3%) participants were paediatric. Studies were carried
out in a wide range of countries worldwide: USA, Egypt, Peru,
Mexico and Haiti. The most common dosing of nitazoxanide was
500mg BD, but some studies used 1000 mg BD. Paediatric doses
varied and were determined by weight or age. On pooling avail-
able study demographics, 45.6% of participants were female,
and the mean age of participants was 37 years.

Five studies used placebo comparison (n = 1077) and four used
antibiotic comparators including metronidazole (n = 437), van-
comycin and standard tuberculosis therapy (Table 1). Study
populations had a variety of pathologies, including Clostridium
difficile, Helicobacter pylori, Mycobacterium tuberculosis, viral
influenza and amoebiasis.

Table 2 shows the overall event numbers and percentage propor-
tions for each of the three AE endpoints, as well as the compara-
tive significance of differences between nitazoxanide and
comparator arms. These results are further stratified by comparator
type into results from studies using a placebo control and studies
using active antimicrobial control regimens. The results from those
trials that used placebo comparison isolate the specific effects
of nitazoxanide.

54 Pepperrell et al.

There was no significant difference in AE proportions for any of
the endpoints assessed, across all trials or on subgroup analysis
of active-controlled and placebo-controlled trials. The largest
difference in event proportions was seen in Gl AEs occurring in
placebo-controlled trials, with 33/131 participants (25.2%) on
nitazoxanide vs 10/65 participants (15.4%) on placebo, but this
was also not statistically significant (Table 2). Figure 2a illustrates
the event proportions occurring across all trials and Figure2b,
the event proportions on subgroup analysis.

Hepatorenal and cardiovascular endpoints

Safety data reported in all nine included studies showed spe-
cific hepatic, renal and cardiovascular AEs were either not widely
assessed (via biomarkers or symptom reporting) or not widely
reported. Some studies had a threshold of 1%-5% incidence rate
before an adverse event type would be reported, which would
explain why these adverse events are not consistently reported.
As a marker of hepatic effect, two studies reported elevations in
liver function tests in participants receiving nitazoxanide compared
with control (Table 3). As a marker of potential renal effect,
two studies reported higher rates of chromaturia (yellow urine)
in participants taking nitazoxanide, but all of these cases were
mild and clinically insignificant (Table 3). No cardiovascular AEs
were recorded or reported in any of the nine studies (Table 3).

WHO VigiAccess, which contained records of 472 AEs for nita-
zoxanide, showed very few reported cases of hepatotoxicity
(n=3), jaundice (n =5) and other hepatobiliary disorders (n = 10)
[40]. More AEs were reported as renal and urinary disorders, but
the vast majority were cases of chromaturia (n = 63). Of note
were nine cases of dysuria and four cases of azotaemia [40]. No
thrombotic disorders were noted on VigiAccess, but there were
nine cases of dysrhythmia and three cases of acute coronary
syndrome [40].

Dose-dependent adverse events

On review of the available literature, no concerns were raised
regarding dose-dependent AEs. However, in one study which
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Nitazoxanide arm

Table 2. Incidence of adverse events in randomised trials of nitazoxanide

Total events

Significance

Comparator arm

AE: adverse events.

Safety endpoint Events / Total Events / Total (%) P value

w All studies 356/805 (44.2) 224/518 (43.2) n.s.
<
b

: Placebo control 313/673 (46.5) 186/404 (46.0) n.s.
©
©
| ™
o

Active control 43/132 (32.6) 38/114 (33.3) n.s.

All studies 28/813 (3.4) 19/485 (3.9) n.s.
w
<L
W

a Placebo control 8/673 (1.2) 7/404 17 n.s.
=
[+}]
n

Active control 20/140 (14.3) 12/81 (14.8) n.s.
wi

< All studies |  54/265 (20.4) 40/196 (20.4) n.s.
©
c
B
W

] Placebo control 33/131 (25.2) 10/65 (15.4) n.s.
c
[o]
S
17

8 Active control 21/134 (15.7) 30/131 (22.9) n.s.

used single doses at 1000 mg up to 4000 mg, mild Gl AEs esca-
lated with dose [5]. On investigation of QT interval, no prolonga-
tion was observed with increased dose [41].

Costs analysis

Regarding minimum costs of production, our analysis show that
based on a weighted-mean API cost of $61/kg, and a daily
dose of 1000mg (500mg BD), a 14-day course of treatment
with nitazoxanide would cost $1.41 after accounting for loss,
excipients, formulation, profit and tax (Figure 3a). The daily cost
would therefore be $0.10. In comparison, the same 14-day course
could cost $3944 in US commercial pharmacies, and only $3 per
course in Pakistan, India and Bangladesh, as shown in Figure 4.
At a higher dose of 1100mg TDS, our estimated cost increased to
$4.08 per 14-day course (Figure 3b), equivalent to $0.29 per day.

Discussion

This analysis reviews clinical data on the safety of nitazoxanide
and summarises available data from nine relevant RCTs, account-
ing for 1574 participants and an estimated 95.3 person-years-
of-follow-up. Nitazoxanide demonstrates overall favourable safety,
with no significant difference in the occurrence of total AEs,

5 6 Pepperrell et al.

serious or Gl AEs compared with other antimicrobial regimens or
with placebo control.

Regarding minimum costs of production, our analysis found that
based on a daily dose of 1000 mg (500 mg BD), a 14-day course
of treatment with nitazoxanide would cost $1.41. Therefore, if
efficacy against COVID-19 is demonstrated in clinical studies,
nitazoxanide may represent safe and affordable treatment in the
ongoing pandemic.

Limitations

Our analysis is limited to the publicly available body of literature.
In the nine studies eligible for inclusion, treatment duration ranged
5-14 days, so the findings of this review can be applied only to
similarly short courses of nitazoxanide and longer-term safety
cannot be commented on. Although this is similar to the likely
duration of COVID-19 treatment, any potential usage in preven-
tion would require further evidence to assess cumulative toxicity
effect.

Although in vitro findings suggest that nitazoxanide might be
active against COVID-19, it is not yet clear at what doses it
needs to be administered to achieve clinical effect. It is likely
that higher doses are needed. The studies included in this review
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Figure 2. (a) Event proportions occurring across reported safety endpoints in all nine included studies (both placebo controlled and active controlled). (b) Event proportions
occurring across reported safety endpoints, stratified into results from studies using a placebo controlled and studies using active antimicrobial control. AE: adverse events;
P = n.s: P-value non-significant; SAE: serious adverse events; Gr: grade; Gl: gastrointestinal; PYFU: person-years-of-follow-up

most commonly used doses of 500 mg BD, with age and weight
variability in paediatric dosing. Dose ranging studies were small
and of shorter duration. If doses of >1000mg per day are required
for COVID-19 treatment, the possibility of dose-dependent AE
should be considered and further review will be required.

The generalisability of these findings is limited to the settings
and populations in which the included trials were carried out,
with a large proportion of the participants from the included

studies being young (mean age 37 years). This means findings
may be less applicable to older COVID-19 patients.

Gastrointestinal effects

Phase 1 studies of nitazoxanide identified Gl events as the
most common side effect. These events were mild and no other
serious events were noted [6,20]. On literature review, many small
studies for 3 days of nitazoxanide to treat diarrhoeal disease in

Nitazoxanide safety and pricing review 57
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Trial Hepatic

Musher (2006)
Shehata et al.

Musher (2009)

Abnormal LFTs:

DN ELL NTZ = 11 vs Active Control = 1

Abnormal LFTs:

Haffizula et al. NTZ = 10 s Placebo = 4

NTZ-SARI
NCT01056380
Favennec (Adults)

Favennec (Children)

Rossignol et al.

Table 3. Safety data related to hepatic, renal or cardiovascular adverse effects of nitazoxanide, where reported across the nine included studies

NTZ = 14 vs Placebo = 6

Renal and urinary disorders:
NTZ = 3 vs Placebo =8

NTZ =1 vs Placebo =0

LFTs: liver function tests; NTZ: nitazoxanide; Hepatic: LFT or other relevant biochemical abnormality; Renal: any urinary or renal-related biochemical abnormality
(creatinine, urea, electrolytes etc); Cardiovascular: (B-type natriuretic peptide, troponin, chest pain, QT prolongation, cardiac events etc).

Renal Cardiovascular

Chromaturia:

Chromaturia:

a)

Estimated cost of nitazoxanide active
pharmaceutical ingredient

(AP1) = $61/kg

14-day course dose {500mg BD)
l4g

v

14-day APl cost = 50.85

Add 5% APl accounting for loss
during formulation & tableting

Conversion cost 50.01 per tablet

& Excipient cost 2 x API Mass x 52.63

‘ Formulated drug per 14 days = $1.25

10% assumed profit margin
27% tax on net profit

v

Final generic estimate for 14 days = 51.41

b)

Estimated cost of nitazoxanide active
pharmaceutical ingredient

(API) = $61/kg

14-day course dose (1100 mg TDS)
46.2 g

14-day APl cost = $2.80

Add 5% AP| accounting for loss
during formulation & tableting

Conversion cost 50.01 per tablet

& Excipient cost 2 x APl Mass x 52.63

‘ Formulated drug per 14 days = $3.62

10% assumed profit margin
27% tax on net profit

L

Final generic estimate for 14 days = $4.08

Figure 3. Algorithm for cost estimation of 14-day course of generic nitazoxanide. (a) Estimated cost of production for dosing at 500 mg BD. (b) Estimated cost of production for
dosing at 1T100mg TDS. API: active pharmaceutical ingredients; BD: twice daily; TDS: three times daily.

paediatric populations reported increased rates of mild, transient
Gl AEs on nitazoxanide, such as abdominal pain, but few severe
or persistent AEs.

Gastrointestinal AEs were difficult to distinguish from Gl events
caused by the acute infections nitazoxanide was being employed

5 8 Pepperrell et al.

to treat in these studies; therefore placebo comparison is vital.
This review finds a higher proportion of Gl AEs on nitazoxanide
compared with control, particularly in placebo-controlled trials.
However, the difference was not statistically significant. In all
included studies, Gl events were generally mild and most com-
monly included abdominal pain and diarrhoea.
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Figure 4. List prices of 14-day course of nitazoxanide in selected countries. API: active pharmaceutical ingredients.

Cardiovascular effects

A growing body of evidence demonstrates the cardiovascular
effect of COVID-19. Relatively common complications include
myocarditis, with changes on ECG and echocardiogram. Increases
in troponin and B-type natriuretic peptide may be prognostic
[42-44]. There is also a procoagulatory effect of moderate to
severe COVID-19 [45], with prothrombotic states leading to
embolic events [46,47] and D-dimer being shown to act as a
prognostic indicator [48,49].

Given the known cardiovascular complications of COVID-19, it is
important to assess the cardiovascular effects of potential treat-
ments. A phase 1 study of nitazoxanide showed no QT prolon-
gation in healthy volunteers [41]. However, there has been no
specific further study in later stage clinical trials. None of the nine
studies included in this review reported any cardiovascular AEs,
although it is possible that studies did not monitor for relevant
biomarkers and any cardiac effect may have been overlooked.

Hepatorenal effects

Prescribing information from the FDA lists nitazoxanide safety
as unstudied in patients with hepatic and renal impairment [19].
COVID-19 is known to cause liver damage, renal failure and
dehydration [21,22]. In particular, COVID-19 patients are prone
to hepatic transaminitis, proteinuria and increased serum creatinine
and uric acid [21,22]. In the nitazoxanide studies reviewed, none
of these markers were reported except for deranged liver function
tests in two. As such, we call for reporting of hepatorenal end-
points in future studies of nitazoxanide, especially those under-
taken in COVID-19 patients.

Pregnancy and breastfeeding

Regarding the potential for teratogenic effects of nitazoxanide,
the existent evidence base is limited. In early animal studies,
nitazoxanide did not adversely affect fertility, even at high doses
in rats. There was also no evidence of harm to the fetus in rats
or rabbits, despite high-dose regimens. However, there are no
adequate studies assessing the effects of nitazoxanide in pregnant
women, and it is not known whether nitazoxanide is excreted in

human breast milk [20]. Therefore, the FDA catagorises the
potential of teratogenic effects as ‘Category B” [19], denoting
no particular cause for concern but an inadequate evidence base
to draw a complete conclusion on safety. Caution continues to
be advised in both pregnant women and nursing mothers.

Dose-dependent effects

Much higher doses than used in studies included in this review
may be indicated for in vivo inhibition of SARS-CoV-2. Although
no serious dose-dependent AEs have been noted in the literature
for nitazoxanide, there are limited data on the use of nitazoxanide
at higher doses. At a higher dose, nitazoxanide has been shown
to cause mild Gl AEs, but not to prolongate QT interval.

Costs of production

As expected, our estimated cost of production, both for a 14-day
period and on a daily basis, is very low and in line with potential
COVID-19 treatments already analysed [14]. Therefore, should
future clinical trial data support the use of nitazoxanide therapy
for COVID-19, it could be mass produced at a minimal cost to
ensure wide access especially for low- and middle-income countries.

It is worth noting, however, that our estimated costs presume
that production is carried out by a generic manufacturer, for
example in India (which is the leading centre of generic drug
manufacturing), where associated costs of capital investment,
overhead and labour are significantly less than originator com-
panies, in this case Romark Laboratories. Additionally, when
comparing against current list prices, the “real” list price in countries
may be lower because of in-country negotiated discounts.

Conclusion

Nitazoxanide demonstrates an overall favourable safety profile,
with no significant difference in the occurrence of total AEs,
serious or gastrointestinal AEs compared with other antimicrobial
regimens or with placebo control. Further evidence is required
regarding specific hepatorenal and cardiovascular effects, as well
as the potential for teratogenicity, but existing evidence provides
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no particular cause for concern. However, we recommend caution
and careful monitoring in hepatorenally impaired patients.

We estimate that it would be possible to manufacture nitazoxanide
as generic for $1.41 for a 14-day treatment course at 500 mg
BD, up to $4.08 at 1100mg TDS. A Mexican study comparing
nitazoxanide with hydroxychloroquine for COVID-19 is currently
recruiting (US Clinical Trials registry number NCT04341493) par-
ticipants. Further trials in COVID-19 patients should be initiated,
but the high reported in vitro activity of nitazoxanide against
SARS-CoV-2 should also be confirmed. If efficacy against SARS-
CoV-2 is demonstrated in clinical studies, nitazoxanide may rep-
resent a safe and affordable treatment in the ongoing pandemic.
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