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Abstract
Introduction: ‘repurposing’ existing drugs to treat cOViD-19 is vital to reducing mortality and controlling the pandemic. 
several promising drugs have been identified and are in various stages of clinical trials globally. if efficacy of these drugs 
is demonstrated, rapid, mass availability at an affordable cost would be essential to ensuring equity and access especially 
amongst low- and middle-income economies.
Methods: Minimum costs of production were estimated from the costs of active pharmaceutical ingredients using 
established methodology, which had good predictive accuracy for medicines for hepatitis c and hiV amongst others. 
Data were extracted from global export shipment records or analysis of the route of chemical synthesis. The estimated 
costs were compared with list prices from a range of countries where pricing data were available.
Results: Minimum estimated costs of production were Us $0.93/day for remdesivir, $1.45/day for favipiravir, $0.08/
day for hydroxychloroquine, $0.02/day for chloroquine, $0.10/day for azithromycin, $0.28/day for lopinavir/ritonavir, 
$0.39/day for sofosbuvir/daclatasvir and $1.09/day for pirfenidone. costs of production ranged between $0.30 and 
$31 per treatment course (10–28 days). current prices of these drugs were far higher than the costs of production, 
particularly in the Us.
Conclusions: should repurposed drugs demonstrate efficacy against cOViD-19, they could be manufactured profitably 
at very low costs, for much less than current list prices. estimations for the minimum production costs can strengthen 
price negotiations and help ensure affordable access to vital treatment for cOViD-19 at low prices globally.
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Introduction
as the sars-coV2 pandemic continues to grow, researchers 
worldwide are urgently looking for new treatments to prevent 
new infections, cure those already infected or lessen the severity 
of disease. an effective vaccine may not be widely available until 
late 2021, even if trials are successful [1].

There are clinical trials in progress to ‘repurpose’ drugs, normally 
indicated for other diseases, to treat cOViD-19 [2,3]. The short-
ened development timeline and reduced costs to this approach 
[4] of using already existing compounds is particularly advanta-
geous compared with new drug discovery in a pandemic situation, 
where time is of the essence.

antiviral drugs include nucleotide analogue remdesivir, which 
was previously used experimentally but unsuccessfully against 
ebola [5–8], favipiravir, used to treat influenza [9], the hiV pro-
tease inhibitor lopinavir/ritonavir (lPV/r) [10,11], the antimalarials 
chloroquine and hydroxychloroquine [12–14], and the direct-
acting antivirals sofosbuvir and daclatasvir [15], which are all 
potential candidates. additionally, treatments to improve lung 
function and reduce inflammation, such as pirfenidone [16,17] 
and tocilizumab [18,19], are being evaluated in clinical trials.

Most of the clinical trials reported so far are small pilot studies, 
often non-randomised, making interpretation of current evidence 
difficult. however, results from randomised trials of these repur-
posed treatments should become available from May 2020 
onwards. if favourable results are shown from these new trials, 

there is the potential to rapidly upscale production of the most 
promising drugs. The safety profiles of these drugs have already 
been established from clinical trials for other diseases, so they 
could be rapidly deployed to treat cOViD-19 before vaccines 
become available.

low- and middle-income countries will need access to these 
treatments at minimum prices to ensure all those in need can be 
treated. even in high-income countries, the burden of disease 
could be so great that access to drugs at minimum costs could 
also be necessary. The hiV epidemic has been controlled by mass 
treatment with antiretroviral drugs worldwide, at very low unit 
costs. large donor organisations such as the global Fund for 
aiDs, TB and Malaria (gFaTM) and the President’s emergency 
Plan for aiDs relief (PePFar) order drugs to treat >20 million 
people with hiV, at prices close to the cost of production [20,21]. 
This system allows low- and middle-income countries to access 
high-quality drugs at affordable prices.

The minimum costs of drug production can be estimated by 
calculating the cost of active pharmaceutical ingredients (aPi), 
which is combined with costs of excipients, formulation, packag-
ing and a profit margin, to estimate the price of ‘final finished 
product’ (FFP) – the drug ready for use. There are established 
methods for these calculations, which have reliably predicted the 
minimum costs of drugs to cure hepatitis c [22,23] and other 
diseases [24,25]. The purpose of this analysis was to apply the 
same calculations to the new candidate treatments for cOViD-19.

Methods
The leading candidate drugs to treat cOViD-19 were selected 
based on recent reviews and analysis of ongoing clinical trials 
[2,8,10–12,15,17–19,26–33]. The treatments selected were 
remdesivir, favipiravir, lopinavir/ritonavir, hydroxychloroquine, 
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chloroquine, azithromycin, pirfenidone, tocilizumab and sofos-
buvir/daclatasvir. all are currently being evaluated in randomised 
trials, with results expected between May and september 2020.

The methods used to estimate minimum costs of production have 
been described previously [24,25]. Briefly, we analysed the costs 
of exports of aPi from india using the online tracking database 
Panjiva [34], which shows details of all shipments of aPi with 
quantities and costs per kilogram. We used all available costing 
data for each drug aPi found on Panjiva, excluding shipments 
<1kg in size, alongside the lowest and highest 15% of results 
based on prices per kg. a 5% aPi loss during tableting process 
was factored into our calculations, and a conversion cost of  
Us $0.01 per tablet was used. a multiplier based on aPi mass 
was applied to account for the price of excipients, which are 
additional substances needed to convert aPi into FPP. Our esti-
mated aPi costs presume that production is carried out by a 
generic provider of aPis, where associated costs of capital invest-
ment, overhead and labour are not as high as for production by 
originator companies.

This method was applied to small-molecule drugs only. in addi-
tion, the drug remdesivir, which is administered by iV infusion, 
was considered separately when estimating formulation costs.

a profit margin of 10% and indian taxation of 27% on profit 
was added. These results were cross-checked with a second aPi 
database, Pharmacompass [35], which displayed records up to 
2016 only. Panjiva was selected to provide real time, up-to-date 
shipment and cost data. The estimates assume a volume of 1000 kg 
of aPi for each compound.

Three drugs did not have available data on aPi production: rem-
desivir and favipiravir and tocilizumab. For the first two, aPi 
production costs were estimated based on published routes of 
chemical synthesis [6,7,36,37]. since remdesivir is administered 
by iV infusion, the costs of production were adjusted to include 
the cost of injections, according to an established method used 
for the World health Organization (WhO) essential Medicines 
list [24]. it was not possible to track the cost of aPi for the 
monoclonal antibody tocilizumab; therefore, we tracked list prices 
in a range of countries, in particular developing economies as a 
proxy for minimum costs.

The costs of regulatory filings and approvals are often significant 
add-ons to the initial use of drugs in any specific country. all 
drugs analysed in this study, except for remdesivir have been 
approved for treatment for some indications in all countries, but 
few are approved for treatment of cOViD-19. remdesivir is an 
investigational drug without any prior regulatory approvals, but 
it has a known favourable safety profile after clinical trials against 
ebola.

Favipiravir has been approved for the treatment of influenza in 
Japan since 2014 [9], and in china since March 2020. it has 
also been approved for investigational use (china and italy) against 
cOViD-19 in March 2020. We have not included the cost or 
timing associated with regulatory approvals for the use of these 
drugs. We are assuming in our analysis that the WhO and other 
influential regulatory agencies will cooperate to define a pathway 
for use of these drugs which does not include additional financial 
outlays or filing for marketing approvals.

The minimum costs of production were then compared with pub-
lished list prices for each drug in a range of countries – Usa, 
UK, France, sweden, south africa, india, Bangladesh, Malaysia, 
Brazil, Turkey, Pakistan, egypt and china [38–51] – to give a 
representative sample of prices in countries with different levels 
of economic development. For consistency, we selected a single 

data source per country to be used for all searches of drug prices 
within that country, based on the organisation of data and per-
ceived reliability. not all drugs analysed in this study were available 
in our selected countries, and in some countries, online pharmacy 
sites were used because national databases were not available. 
Where several prices were available in the same database, the 
lowest price was selected.

available clinical trial data for each drug were collected from 
literature searches, clinicalTrials.gov and the chinese clinical Trials 
registry. results from pilot studies were included, together with 
the planned clinical trial programmes and expected completion 
dates.

Results
The predicted costs of production, and the highest/lowest available 
list prices of all drugs analysed are shown in Table 1, and chemical 
structures for all drugs are shown in Figure 1.

remdesivir

remdesivir (formerly gs-5374) has been evaluated for treatment 
of sars and ebola [5,7]. There are five randomised trials of 
remdesivir for sars-coV2, with first results expected at the end 
of april 2020. There is a 10-day course of treatment under evalu-
ation. The dose of remdesivir is 200 mg on the first day with 
100 mg per day thereafter. remdesivir is administered by iV infu-
sion. One metric ton of remdesivir is sufficient aPi to manufacture 
900,000 courses of treatment, without allowance for any losses 
during formulation.

Based on analysis of the published second-generation route of 
chemical synthesis and assumed overheads such as occupancy 
rate per hour and labour of an india-based generic producer, 
the cost of aPi was estimated to be $4000/kg [6,7] for 100-kg 
batches produced without capital investment in dedicated rem-
desivir production facilities. The 10-day course of treatment 
would therefore cost $4.80 per person. after adjustment for the 
cost of formulation (and 20% losses projected during formula-
tion), cost of vials, profit margin and tax, the estimated cost per 
treatment would be approximately $9 per person as shown in  
Figure 2a. Daily cost is estimated to be $0.93.

as an iV infusion, there would be an additional cost for saline, 
estimated at $4 per infusion [52], equipment such as syringe, 
sterile water for reconstitution and iV lines, as well as staff-time 
cost associated with the healthcare professional administrating 
the infusion. These additional non-drug components are likely 
to be more expensive than the estimated cost of the drug itself 
and are not included in our cost estimate.

Favipiravir

The main randomised trial of favipiravir evaluated up to 10 days 
of treatment, vs another influenza drug, umifenovir, in 240 
patients. after 7 days of treatment, the clinical recovery rate was 
71% for favipiravir vs 56% for umifenovir (P<0.02). recovery 
from fever was also faster for people treated with favipiravir 
(P<0.001), but there was no difference between arms in auxiliary 
oxygen therapy or non-invasive mechanical ventilation rates [31].

a second, non-randomised study in china evaluated 14 days of 
treatment with either favipiravir or lPV/r. The median time to 
virus clearance was significantly shorter in the favipiravir group 
(4 days) vs the lPV/r group (11 days, P<0.001) [32].

Favipiravir is dosed 600 mg twice daily. a metric ton of favipiravir, 
therefore, would provide approximately 59,000 courses of treat-
ment. The cost of aPi was estimated at about $1000/kg, based 
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Table 1. summary of costs of production and lowest/highest prices

Drug Dose Highest list price Lowest list price Estimated cost 
price (course)

Estimated cost 
price (day)

remdesivir
(10 Days)

100 mg iV BD (Day 1)
100 mg iV OD (Days 2–9)

___ ___ $9 $0.93

Favipiravir
(14 Days)

600 mg BD ___ $231 (china) $20 $1.45

lopinavir/ritonavir
(14 Days)

400/100 BD $503 (Us) $9 (global Fund)*
$15 (south africa)

$4 $0.28

hydroxychloroquine
(14 Days)

400 mg OD $19 (china) $2 (india) $1 $0.08

chloroquine
(14 days)

155 mg OD $93 (Us) $0.20 
(Bangladesh)

$0.30 $0.02

azithromycin
(14 days)

500 mg OD $63 (Us) $5 (india) $1.40 $0.10

sofosbuvir/daclatasvir
(14 days)

400/60 OD $18,610 (Us) $6 (Pakistan) $5 $0.39

Pirfenidone
(28 days)

801 mg TD $9606 (Us) $100 (india) $31 $1.09

Tocilizumab
(Per dose)

560 mg BD $3383 (Us) $510 (Pakistan) ___ ___

* Median price available to a range of low- and middle-income countries. OD: once daily; BD: two times daily; TD: three times daily; iV: intravenous.

Figure 1. chemical structures of candidate drugs

on analysis of the route of chemical synthesis [36,37]. This is a 
simple molecule to synthesise: several very basic steps involved 
are more akin to processes for manufacturing fine chemicals rather 
than pharmaceuticals. The structure is a 6-fluoro substituted 
3-hydroxypyrazine-2-carboxamide.

Based on a 14-day course of treatment, the cost of the aPi 
would be $16.80. after adjustment for loss, formulation, packag-
ing and profit margins, the estimated cost of production is $20 
per 14-day treatment cost (Figure 2b), or $1.45 per day. in late 
February 2020, favipiravir was launched for sale in china for 
$231 per treatment course, in an announcement by the shandong 
Provincial Public resource Trading centre [53].

lopinavir/ritonavir

The standard dose of lPV/r is 400/100 mg twice daily. lPV/r 
has been evaluated in two published studies of sars-coV2 

infection [11]. in these studies, there has been no difference in 
measures of efficacy between lPV/r (given for 14 days) and 
control treatment. a systematic review by the WhO showed no 
clear evidence for the efficacy of lPV/r. however, there were 
very few clinical trials available for this evaluation at the time of 
the review [10]. it is not clear whether this hiV protease inhibitor 
will work in the earlier stage of sars-coV2 infection, or if used 
in combination with other drugs. results from other clinical trials 
are expected between June and august 2020.

The estimated cost of production is $3.09 per treatment course, 
based on aPi cost of $233/kg for lopinavir and $212/kg for 
ritonavir. after adjustment for loss, formulation, packaging and 
profit margins, the estimated cost of production of the combined 
drug is $4 per 14-day course, or $0.28 per day.

searches in selected national databases and online pharmacies 
yielded a range of list prices between $503 in the Us, to $15 in 
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south africa per 14-day dose, as shown in Figure 3a. addition-
ally, lPV/r is also available through the global Fund for a range 
of low- and middle-income countries, with a median cost of $9 
per 14-day course [54].

hydroxychloroquine and chloroquine

In vitro, hydroxychloroquine is predicted to show superior activity 
against cOViD-19 compared with chloroquine [12]. in a recent 
parallel-group, a randomised chinese study in Wuhan of 62 patients 
found treatment with hydroxychloroquine 400 mg per day led to 

faster symptomatic improvement times in the treatment arm 
(n = 31) after 5 days in terms of temperature normalisation and 
cough remission, and a greater proportion of patients (80.6% 
vs 54.8%) with improved pneumonia [26].

similarly, another chinese randomised trial in shanghai [27] of 
30 patients also used 400 mg per day in the treatment arm but 
found no statistically significant difference in clinical findings, 
symptomatic improvements or radiological improvements between 
the arms by day 5. The authors also highlighted the need for 
much larger, better powered trials to reach reliable conclusions.

–
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m
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Figure 2. (a) Flowchart to show the calculation of treatment costs for remdesivir. (b) Flowchart to show the calculation of treatment costs for favipiravir. OD: once daily; BD; twice 
daily.
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(a) Lopinavir/ritonavir
14-day treatment course (400/100 mg twice daily)

Figure 3. (a) list price cost of lopinavir/ritonavir in selected countries for 14-day treatment (400/100 mg twice daily). 
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(b) list price cost of hydroxychloroquine in selected countries for 14-day treatment (400 mg once daily). (c) list price cost of chloroquine in selected countries for 
14-day treatment (155 mg chloroquine base once daily). (d) list price cost of azithromycin in selected countries for 14-day treatment (500 mg once daily). 

Figure 3, cont’d. 
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(e) list price cost of sofosbuvir/daclatasvir in selected countries for 14-day treatment (400/60 mg once daily). (f) list price cost of pirfenidone in selected 
countries for 28-day treatment (801 mg three times daily). (g) list price cost of iV tocilizumab in selected countries for single dose (560 mg).

Figure 3, cont’d. 
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Different dosing protocols are being used for hydroxychloroquine, 
including 600 mg daily in the small, open-label, non-randomised 
French study by gautret et al. (n = 26) that has suggested 
improved efficacy for hydroxychloroquine [28]. For our analy-
sis, we have therefore chosen 400 mg daily, which was the most 
commonly used dosage. This is also the upper recommended 
dose by the British national Formulary for existing indications  
[38].

aPi cost-per-kilogram of hydroxychloroquine is $140/kg, with 
a 14-day dose-equivalent of aPi costing $0.78. after adjustment 
for the cost of formulation, packaging and profit margin, the 
final cost would be $1 per 14-day treatment course ($0.08 per 
day). globally, list prices range between $19 per 14-day course 
in china and only $2 per 14-day course in india (Figure 3b).

For chloroquine, the cost of aPi is $49/kg from Panjiva data. a 
14-day course equivalent of aPi would therefore cost $0.11 
based on the equivalent dose of 155 mg per day of chloroquine 
base. after adjustment for the cost of loss, formulation, packaging 
and profit margin, the final cost would be $0.30 per 14-day 
treatment course of chloroquine, equivalent to $0.02 per day.

available list prices vary from $93 in the Us, to $0.20 per 14-day 
course in Bangladesh, which is less than our estimated generic 
treatment cost. it is worth noting that the Us price for chloro-
quine may be considered an outlier, given the next most expen-
sive list price, found in the UK, was only $8 per 14-day course  
(Figure 3c).

azithromycin

This macrolide antibiotic has been used as an adjunctive treat-
ment for six patients in the small French pilot study of hydroxy-
chloroquine by gautret et al. to prevent bacterial superinfection, 
with all six patients virologically cured by day six [28]. however, 
this finding is contradicted by a small, open-label study (n = 11) 
in Paris by Molina et al. [29], who found no strong viral clearance 
effect associated with hydroxychloroquine/azithromycin combina-
tion therapy.

The cost of aPi derived from Panjiva shipment data for azithro-
mycin is $139/kg. a 14-day course equivalent of aPi at a dose 
of 500 mg per day would therefore cost $0.98. after adjustment 
for the cost of loss, formulation, packaging and profit margin, 
the final cost would be $0.10 per day or $1.40 per 14-day 
treatment course. list prices for azithromycin range between $63 
per 14-day course in the Us, and $5 per 14-day course in india 
and Bangladesh (Figure 3d).

sofosbuvir/daclatasvir

combination treatment with sofosbuvir/daclatasvir, direct-acting 
antivirals normally used to treat hepatitis c, is being evaluated 
in iran for 70 cOViD-19 patients with moderate to severe symp-
toms [15]. The dosage of sofosbuvir/daclatasvir is 400/60 mg 
daily.

aPi per kilogram was $700 for sofosbuvir and $600 for daclatasvir. 
Fourteen-day dose-equivalent of aPi for the combined drug 
therefore costs $4.42. after adjusting for the cost of loss, for-
mulation, packaging and profit margin, the final cost would be 
$5 per 14-day treatment course, or $0.39 per day.

The cost of sofosbuvir/daclatasvir aPi has been falling significantly 
in recent years; earlier estimates in 2016 for a 12-week course 
of treatment were $200 per patient, or $33 per 14 days [23] 
and in 2017, $47 per 12-week course, or $7.8 per 14 days [55]. 
Therefore, our new estimates represent a 6.6-fold reduction in 
the minimum cost of production since 2016.

globally, 14-day course list prices range between $18,610 in the 
Us and $7 in india, or $6 in neighbouring Pakistan, as shown in 
Figure 3e [56].

Pirfenidone

There is a randomised trial of pirfenidone vs placebo in progress 
[17]. There are 292 patients with severe or critical sars-coV2 
infection being evaluated in this clinical trial, with results expected 
in May 2020. The dose being evaluated is 801 mg three times 
daily for 4 weeks.

The cost of aPi from the Panjiva database was $368/kg, repre-
senting a 4-week aPi cost of $26. after adjustment for costs of 
loss, formulation, packaging and profit margins, the minimum 
cost of treatment would be $31 per person, or $1.09 per day.

There is again a large variation between individual countries’ list 
prices. Pirfenidone is available in the Us for $9606 for a 4-week 
course, but only $124 in Bangladesh and $100 in india for a 
generic version (Figure 3f). however, even at $100 per month, 
this is still higher than our aPi cost-based estimate.

Tocilizumab

There are several large clinical trials of this monoclonal antibody 
in progress, for patients with late-stage disease [18,19]. as an 
iV infusion, doses are based on bodyweight (8 mg/kg) with a 
maximum single dose of 800 mg every 12 hours. We therefore 
made the assumption of average bodyweight being 70 kg, with 
a single dose of 560 mg.

no aPi data were available for tocilizumab; therefore, we were 
unable to estimate the minimum cost of production. list prices 
per 560 mg single dose varied from $3383 in the Us to $510 in 
Pakistan (Figure 3g). across several developing economies with 
available list prices – india, Bangladesh, Turkey, south africa, 
egypt and Pakistan – the median was $628 per dose.

several tocilizumab biosimilars are currently under development 
[57,58]; however, none has yet been approved and launched. 
The general experience so far of biosimilars has been that they 
offer health care systems the potential to lower costs significantly 
[59], with the UK alone expected to save up to gBP200–gBP300 
million per year through increased uptake of better-value biologi-
cal medicines [60].

Discussion
This analysis shows that drugs to treat cOViD-19 could be manu-
factured for very low prices, between $1 and $29 per course. 
Many of these drugs are already available as generics, at prices 
close to the cost of manufacture, in low- and middle-income 
countries. We do not yet know which of these drugs will show 
significant benefits. however, if promising results emerge from 
pivotal clinical trials, there is the potential to upscale generic 
production and provide treatment for millions of people at very 
low unit prices. There is an established mechanism to do this: 
donor organisations such as gFaTM and PePFar already provide 
mass treatment of hiV, TB and malaria worldwide at prices close 
to the costs of production.

The drugs in this analysis were not designed against the sars-
coV2 virus; they were developed to treat other viruses or diseases. 
some, such as chloroquine, were developed in the 1950s. Most 
of the clinical trials of treatments have been funded by national 
health authorities and donor agencies rather than pharmaceutical 
companies. Patients with cOViD-19 have risked their own health 
in these clinical trials, often with no clear benefits. companies 
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should be encouraged to continue their research, with costs of 
clinical trials supported by public funding. since the start of the 
pandemic, the money spent by pharmaceutical companies on 
research and development of these drugs will be minimal, relative 
to funding from national health authorities. Where pharmaceutical 
companies have donated drugs for clinical trials, there are already 
tax rebate systems in place that will recover the costs of the 
donated drugs.

For mass production of these drugs, our analysis assumed a 
profit margin of 10% to companies manufacturing the drugs. 
This is similar to the pricing structure for hiV, TB and malaria, 
where generic drug companies still earn acceptable profits while 
mass producing these drugs at prices close to production costs. 
large-volume orders are needed to incentivise generic companies 
to manufacture drugs at low prices. Other mechanisms exist to 
optimise drug manufacture. With pooled procurement, a set of 
countries can order drug supplies together, to take advantage 
of economies of scale. There can be volume-price guarantees to 
procure large amounts of drugs at fixed prices for a set number 
of years. Prequalification of key companies by the WhO can 
be recognised by any country as an indicator of drug quality, 
including adherence to good manufacturing practice and the 
stability, or viability of the drug over its stated shelf life, along-
side the bioequivalence of generic drugs vs the original branded  
versions.

additionally, the costs of treatment may be higher if combina-
tions of two or three drugs are needed. Other infectious diseases 
such as hiV, hepatitis c or TB are best treated with two/three-
drug combination treatments. Drugs which have not shown efficacy 
against cOViD-19 as monotherapy should not necessarily be 
discarded: they might still contribute to the efficacy of two- or 
three-drug combination treatments. Drugs that are not curative 
but lessen disease severity are also needed. These treatments 
could lessen the burden on healthcare systems, which could oth-
erwise be overwhelmed by a lack of ventilators or other supportive 
services.

When these drugs are repurposed to treat cOViD-19, we will 
need to ensure a constant supply of drugs for the original indica-
tions, for example, pirfenidone for people with pulmonary fibrosis, 
or hydroxychloroquine for people with rheumatoid arthritis and 
systemic lupus erythematosus.

The costs of these treatments will be higher if used for longer-
term prevention, for example, in healthcare workers. randomised 
trials of chloroquine and hydroxychloroquine for prevention of 
sars-coV2 infection are in progress [12,33] and other candidate 
drugs could emerge for use as prophylactics.

We highlight four limitations of our study, for consideration in 
future work. First, this analysis does not include all candidate 
drugs for cOViD-19. There are drugs at earlier stages of develop-
ment; a wide range of candidate drugs have been identified by 
machine learning models [3]. These drugs may need further in 
vitro testing before being introduced into human studies.

second, treatments like lPV/r and sofosbuvir/daclatasvir have 
only a small chance of showing significant benefits to patients 
in ongoing trials, given current evidence.

Third, for newer drugs such as remdesivir, favipiravir and pirfe-
nidone, costs of production could continue to fall over time 
through economies of scale. This trend has been seen for drugs 
to treat hiV and hepatitis c. The cost of aPi for the hepatitis c 
drug daclatasvir fell by 90% in the 2 years after initial launch, 

as more generic companies upscaled synthesis of the aPi with 
greater competition in the market.

Fourth, many drugs may have been given discounts from the 
list prices that we have identified for comparison in this analysis 
following in-country negotiations. even so, list prices can be 
over 100-fold higher than the predicted costs of production in 
some cases.

We propose four main recommendations to ensure that any patient 
with cOViD-19, in any country, can access the drugs they need:

1. Treatments showing efficacy in well-powered clinical trials 
should be made available worldwide at prices close to the 
cost of manufacture. all the treatments being evaluated in 
clinical trials are very cheap to manufacture. clearly, the mass 
production of these drugs will need to be economically sus-
tainable. Treatments for hiV, TB and malaria are distributed 
worldwide by gFaTM and PePFar, to treat millions of people 
at prices close the cost of manufacture. The prices paid allow 
generic companies to make acceptable profits. We should adopt 
a similar model of drug distribution for cOViD-19.

2. There should be parallel manufacture by at least three dif-
ferent companies for each product, sourcing their aPi from 
different countries. in the early stages of the sars-coV2 
epidemic, aPi production in china was severely disrupted 
because of quarantine of key workers and delays in trans-
porting key raw materials between factories [61]. india has 
suspended export of several key drugs because of anticipated 
local shortages. Production of drugs in a range of countries 
will protect us from disruption or shortages in individual  
countries.

3. There should be no intellectual property barriers preventing 
mass production of these treatments worldwide. We need 
open ‘technology transfer’ so that the methods used to manu-
facture the key drugs can be shared with any country deciding 
to produce the drugs locally.

4. results and databases from all cOViD-19 clinical trials should 
be fully accessible so others can learn from them. To speed 
up access to these drugs, countries could rely on recognition 
of the review and approval of key treatments by regulatory 
authorities in the Us or europe, or other stringent regulatory 
authorities. There may not be time for the normal times of 
regulatory review by all individual countries.

in summary, repurposed drugs may be our only option to treat 
cOViD-19 for the next 12–18 months, until effective vaccines 
can be developed and manufactured at scale. if repurposed drugs 
do show efficacy against cOViD-19, they could be manufactured 
at very low unit prices, in the range of $1 to $29 per treatment 
course. The system of mass production and distribution of drugs 
to treat hiV, TB and malaria via gFaTM and PePFar could act 
as a blueprint for the treatment of sars-coV2, to ensure access 
to effective drugs at low prices worldwide.
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