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Nota Bene: This paper is intended to contribute background information to a discussion 
of access to medicine in relation to COVID-19 pandemic. The author  has assembled this 
information under extreme time constraints, from publicly accessible sources, to produce 
a timely summary on COVID treatments for civil society organisations in Africa. The 
pandemic is rapidly evolving and, by the time you read this, some statements here may 
have become outdated. Please bear in mind the rapidly changing situation when using 
this report. All the information herein is believed to be accurate at the time of writing, 
however, due to the time constraints, less documentation has been undertaken.
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Africa should strongly support the principle 
that any pandemic vaccine that achieves 
regulatory approval should have no intellectual 
property (IP) restrictions that would impair its 
production by other manufacturers, or create 
any IP costs for them, so that any capable 
manufacturer will be able produce and sell 
the vaccine at the cost of produc-tion. Africa 
should strongly push for the World Health 
Organization (WHO) to take the initiative to 
bring together governments to make this 
happen. For antiviral and anti-inflammatory 
drugs, African governments should endorse a 
collective global approach to address current 
scarcity and high prices by demanding that 
holders of IP, including trade secrets, are 
compelled to allow other manufacturers to 
step in and produce, through the provision of 
free or inexpensive non-exclusive licenses that 
include rights to export their production to 
middle and lower income coun-tries without 
their own domestic manufacturing capacity.

COVID-19: Origins and impact
COVID-19, the abbreviation for Coronavirus 
Disease – 2019, is the name given by the WHO 
to the disease caused by the SARS-CoV-2 virus1 
that emerged in late 2019 in Wuhan, China. 
Most COVID cases are mild or even asymp-
tomatic. Best estimates are that approximately 
5% of the total number of COVID cases 
diagnosed become “critical”, meaning that 
they advance to a life-threatening state. 
Death is estimated to occur in up to one 
half of critical cases. (Note: Experience with 
COVID and data on infections is very limited 
to date, however, so these estimates must be 
considered as being preliminary.) 

Research based on the outbreak in Wuhan 
in January and February 2020 suggests that 
older people (especially those over 70) are 

particularly vulnerable to severe infections. 
While this appears to remain true in outbreaks 
elsewhere, recent observations in Europe and 
North America indicate that younger people 
and men may be developing serious cases at 
a higher rate than that observed in Wuhan. 
COVID-19 also poses a particular threat to 
those with underlying conditions affecting 
the immune system and those with asthma, 
among other conditions.

The outcome of COVID cases that advance to 
a critical phase, and the prevention of severe 
cases from advancing to a critical phase, may 
often depend on the availability of adequate 
healthcare. 

Spread 

There is a high degree of certainty that SARS-
CoV-2 (henceforth CoV-2) primarily spreads 
by respiratory droplets.2 These are generated 
when an infected person coughs, or clears 
their throat, causing very small particles of 
liquid that contain the virus to fly out the 
mouth or nose and into the air. These particles 
can be inhaled by nearby persons for as long as 
they are suspended in the air (a few minutes 
or longer) or can land on nearby surfaces. How 
long a parti-cle remains suspended in the air 
depends on its size and the air around it. 

Droplets that land on surfaces may contain the 
virus and remain viable for hours or even days; 
estimates of maxi-mum typical survival times 
vary. The virus deposits on surfaces can infect 
new persons by being picked up on hands 
and then conveyed to the nose or mouth; in 
this way the deposits can also be spread from 
person to person.

Very recent observations and theories (as yet 
unconfirmed) posit two additional points on 
the spread of the virus, which are worth taking 
note of. First, US officials appear increasingly 

1. Fully written out, the name of the virus is Severe acute respiratory syndrome – coronavirus – 2. This name was as-signed because the virus causes a lung 
disease often featuring pneumonia that resembles the disease SARS, which is caused by SARS-Cov-1, the coronavirus that emerged in Guangdong, China 
in 2003.

2. Other means could include direct passing of mucus or saliva from an infected person, for instance, by shaking hands with an infected person who has 
recently wiped his or her mouth or nose.
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convinced that there are more asymptomatic 
carriers of the virus than have been previously 
recognised, and that asymptomatic carriers 
may be responsible for much of the virus’ 
spread. (This observation underscores the 
importance of social distancing by all – 
even those who feel healthy – and of more 
thorough testing, which would prove or 
disprove the theory.) 

Second, some scientists believe that the virus 
may in some instances be transmissible by 
aerosol, meaning that it can leave the lungs 
without an eruptive event, such as a cough; 
it can, therefore be spread through simply 
breathing near an infected person. According 
to this theory, the virus can travel in smaller 
droplets that remain longer in the air. This 
is only a theory, but it may have influenced 
the recent official US recommendation that 
persons wear a mask whenever they are in 
public.

Equipment and treatment

In Europe and North America, shortages 
of personal protective equipment (PPE) 
remain severe. Masks, gowns, shields and 
other supplies are scarce at many American 
and European hospitals and have even run 
out altogether in places. Many healthcare 
providers, even in wealthy countries, are 
fashioning homemade protective clothing. 

Moreover, there are now widespread reports 
that there is fierce competition between 
countries, and even between regions inside 
countries, to acquire new stocks of supplies. 
Germany and Canada, for example, have 
accused the US of diverting shipments from 
China of PPE paid for by German and Canadian 
entities. The US also briefly ordered a complete 
halt to exports of N95 respirators to other 
countries in the Americas, though the ban was 
partially relaxed shortly thereafter. And prices 
are also soaring, as groups attempt to outbid 
one another for the inadequate supplies.
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Developing countries, especially the least 
developed countries, will be even more 
affected by the grave problems in procuring 
PPE that have been encountered by developed 
countries in the North. The shortages 
and economic condi-tions will mean that 
healthcare providers in developing countries 
will be more at risk of contracting COVID than 
their counterparts in developed countries. 

Similarly, the complex and expensive hospital 
equipment and intensive care infrastructure 
used to treat critical cases in the North may 
be scarce or non-existent in most African 
countries. Ventilators – machines that blow 
oxygen into diseased lungs and keep a patient 
alive while his/her body fights the disease 
– and staff trained to operate them will not 
be available in many cases. Bottled oxygen, 
to assist breathing of people with diseased 
lungs, will be under heavy demand. Diagnostic 
and treatment aids such as imaging (using, 
for example, CT scans) and oximeters, as 
well as negative pressure rooms, monitoring 
equipment and other facilities (for example 
laboratory tests) are also very scarce in African 
countries.

In critical cases, there is a clear link between 
survival and access to technologically 
sophisticated medicine and facil-ities – 
although even in very developed healthcare 
settings, a large proportion of persons who 
reach the stage of needing mechanical 
ventilation die. Due to a lack of access to the 
technology and equipment used in the North 
to sometimes successfully treat the most 
aggressive infections, in developing countries a 
greater proportion of critically infected people 
may die. 

It is thought that about 5% of diagnosed 
infections become critical cases, though the 
number has not been firmly established, 
and is lower for infections overall (since 
many infections are not diagnosed). So far, 
of the critical cases, perhaps half or, in more 
optimistic scenarios, three quarters survive. 
It is impossible to be more specific at this 
point in the pandemic. Sadly, it may come to 
pass that the widely publicised situation in 
Guayaquil, Ecuador – where hos-pitals became 

overwhelmed in late March and early April 
2020 and many died at home, and where even 
mortuary services broke down – may unfold in 
other places.

Origins 

There are hundreds of known coronaviruses 
that infect different species of mammals. At 
least seven infect humans. Of these, four cause 
only mild disease that resembles a common 
cold, and three can be far more serious and 
life-threatening: these are SARS-CoV-1, Middle 
East respiratory syndrome coronavirus (MERS-
CoV) and, of course, CoV-2. 

Nobody knows for sure exactly how CoV-2 
came into existence. The most reasonable 
thinking is that it started as a virus that 
infected bats (or another wild species). 
The bat virus, it is theorised, then infected 
another mammal spe-cies, where it mutated. 
The mutation(s) enabled the virus to infect 
humans. The other mammal may have been 
a do-mesticated animal or a wild species that 
was brought into Wuhan for sale, where the 
virus then infected humans.

Theories have circulated on the internet 
that the virus is man-made. In the West, 
theories usually note that at least one, and 
maybe two, high containment research 
laboratories in Wuhan were handling – and 
possibly genetically engineering – dangerous 
coronaviruses in 2019. They posit that there 
might have been an accidental leak that 
even-tually resulted in the pandemic. Another 
theory, favoured in China, notes that a US 
military sports team was in Wu-han at the 
time of the start of the outbreak and, perhaps, 
the (man-made) virus was introduced by the 
team. 

Neither of these theories is likely to be true. 
It is extremely unlikely that the US would 
decide to attack China with an indiscriminate 
virus that its own healthcare system is unable 
to treat effectively. Such a  move would have 
been “suicidal”, given the strong potential for 
the virus to infect the US and its allies – as it 
has, in fact. Similarly, the case for a laboratory 
leak is undocumented and unconvincing. 
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If Western governments, particularly the 
US, possessed strong evidence that CoV-2 
came from a Wuhan laboratory accident, it 
seems quite likely that Donald Trump would 
announce the findings in a televised verbal 
attack on China. Any possibility of a laboratory 
leak – however remote – will come under 
closer scrutiny after the immediate emergency 
subsides. The main priority now is to prevent 
new infections and treat victims. 

Relationship to social and 
environmental justice

It is most likely that the origin of CoV-2 
can be attributed to enemies that social 
movements are already familiar with: growing 
urbanised populations, ecosystem destruction, 
loss of habitat and biodiversity, land use 
change as a result of urbanisation, industrial 
agriculture, and possibly climate change. 
Densely populated cities can be blamed in 
the sense that packing so many humans into 
tight spaces in cities like Wuhan or New York 
creates huge opportuni-ties for the virus to 
transmit. Loss of habitat and biodiversity 
comes into play as urban settlements bump 
up against natural ecosystems, and the 
resulting harm and destruction stirs up a 
cauldron of microbes that mix with animals 
in new ways as populations are altered and 
habitat compressed or compromised. Also, 
the introduction of factory ani-mal farming 
methods can create conditions that favour 
the development of zoonotic diseases.3 
Finally, climate change may also ultimately 
prove to have played to role, through its own 
impacts on habitats, host animals, and mi-
crobes themselves, which may change in their 
infectivity and virulence as their ecological 
niches are altered by the changing climate.

So, in the big picture, some of the issues that 
many social movements have worked so hard 
on for many years are also those that help to 
protect against novel viruses from emerging in 
the first place, and if they do, to prevent them 

from becoming pandemics. In the countryside, 
these include promoting agroecology and food 
sovereignty, conser-vation of biodiversity and 
intact ecosystems, and creation and protection 
of livelihoods that work in congruence with 
nature, not against it. And, in the cities, 
these issues include promoting the provision 
of healthy living conditions: clean water, 
sufficient housing, healthy and affordable 
food, and access to healthcare.

At a glance, the links between the COVID-19 
pandemic and climate change, agroecology, 
or urban housing policies might seem quite 
remote. But the reality is that work related to 
all of these and broader issues, undertaken 
by social justice-oriented movements and 
non-governmental organisations, is very often 
aimed at addressing the underlying conditions 
that allow epidemics to emerge and grow into 
pandemics.

Treatments for COVID-19
The international biomedical research 
system – public and private – has never been 
under greater pressure to quickly produce 
treatments for an infectious disease. At the 
time of the last global public health crisis 
of similar magnitude, the 1918 Influenza 
Pandemic, effective antiviral drugs and, 
generally, vaccines were beyond the reach of 
science. More recently, the Acquired Immune 
Deficiency Syndrome (AIDS) epidemic tried 
the system but despite its terrible toll never 
brought it to its fullest attention because 
Human immunodeficiency virus (HIV) 
transmits far less readily than CoV-2. Similarly, 
Ebola outbreaks in West and Central Africa 
have exacted horrible regional and local 
conse-quences, but they never reached a point 
– although the West African outbreak nearly 
did – where they could not be eliminated 
at the local level by various public health 
techniques. (Also, even Ebola does not appear 
as transmissible as CoV-2.)

3.  Zoonotic diseases are those that jump from animals to humans. In domesticated animals, for example, chickens and pigs are often suspected of being 
hosts to influenza viruses that eventually mutate and infect humans.
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At the time of writing, there are dozens of 
efforts for antiviral drugs, nearly three dozen 
antibody treatments against COVID or its 
symptoms, and more than 50 candidate 
vaccines that are reportedly under evaluation 
for use against COVID-19. There is little 
information available about many of them, 
though there is more knowledge about some, 
including remdesivir, the antiviral drug that 
at present is most widely thought to be most 
effective against the virus.

None of these drugs and vaccines has been 
proven effective as of early April 2020. 

Regulations in a system under 
pressure

Despite the urgency of bringing treatments 
to market, and the pressure on regulatory 
authorities to cut corners, it is important to 
understand that there are reasons why it takes 
time before drugs are distributed. Regulatory 
bodies need to be sure that drugs are safe 
and effective before approving them, even 

under trying circumstances, and that re-
quires rigorous and time-consuming testing. 
Approval of a treatment that does not work, 
or which harms the recipi-ents, could have 
a devastating impact on public morale that 
could even threaten entire governments.

There is history that underlies the stringent 
requirements. A famous example is the “Cutter 
Incident” of the 1950s, when a US vaccine 
company rushing to market with a new polio 
vaccine had its production system approved 
by the US Food and Drug Administration. The 
company released its vaccine to the public 
before realising that, due to a manufacturing 
error, the inadequately inactivated vaccine 
virus was causing polio in children who 
received it. Also notorious were the late 1950s 
European and other regulatory approvals of 
the German drug thalidomide, whose uses 
included treating morning sickness during 
pregnancy. Thalidomide resulted in the birth of 
around 10 000 children with phocomelia, the 
deformation or absence of limbs. As a result 
of these and other cases, regulatory bodies 
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are extremely careful with new drugs and 
vaccines.

Misleading headlines

Exaggerations by companies (and sometimes 
academics) and misunderstandings of 
reporters give rise to public mis-perceptions 
about the process required for a drug to go 
from an idea to an approved pill or injection. 
For instance, headlines have recently flashed 
around the world several times that “a COVID 
vaccine has been discovered,” or something to 
that effect. More accurate reporting would say 
something quite different. It might state that 
a candidate vaccine against CoV-2 that one 
company or laboratory thinks has a chance to 
be safe and successful has been de-signed on 
a computer, or “printed” by a gene synthesiser. 
And that the candidate vaccine is the start of 
a long series of tests, first in petri dishes, then 
rodents, and then eventually in small numbers 
of humans. All of which must be successfully 
completed before the candidate vaccine 
becomes an actual vaccine. 

Under normal circumstances, testing and 
approval takes several years and, even with the 
COVID emergency, regu-lators in the US and 
Europe still estimate that it will be 18 months 
or more until a vaccine is approved (that is, 
per-haps mid-2021, though there are efforts to 
make it faster).

For antiviral and other COVID-related drugs 
– as opposed to vaccines – the situation is 
similar, but there is reason to be a bit more 
optimistic. Some antivirals under consideration 
for COVID were developed for other diseases, 
and some have already been tested or used in 
humans. While previous human testing does 
not demonstrate that these drugs are effective 
against CoV-2, they will have established the 
safety profile of these medicines in humans, 
which is a big step forward and shortens 
the timeline for the approval of the drug for 
widespread use against COVID.

But, still, announcements that certain drugs 
were effective in a petri dish against infected 
cells, or when they were used experimentally 
in small cohorts of COVID patients in poorly 

controlled circumstances, should be taken with 
caution. Such evidence is far weaker than and 
very different from the rigorous and usually 
double-blinded studies that are normally 
required to prove drug efficacy. So, as is the 
case with vaccines, reporting about antiviral 
drugs can be misleading.

In any event, any antiviral drug that proves 
safe and effective would very likely only be 
available to persons with moderate to serious 
disease. So while the availability of a drug will 
diminish the severity of infections and help 
some people survive, there is nothing that 
will stop new infections and put an end to the 
pandemic as a whole, ex-cept a vaccine.

A review of possible treatments 

The remainder of this paper provides 
an overview of some of the drugs and 
vaccines under consideration for use 
against CoV-2. Treatments are broken 
into four general categories:

1. Antiviral drugs
2. Additional drugs
3. Antibodies targeting CoV-2
4. Vaccines

1. Antiviral drugs
Remdesivir is presently considered the leading 
candidate antiviral drug to treat severe COVID 
cases, and in several cases where critically 
ill individuals have received the drug under 
special “compassionate use” approvals, positive 
results have been reported. 

Remdesivir is an intravenously administered 
drug that belongs to the American 
pharmaceutical company Gilead. Remdesivir 
was part of a group of compounds created by 
the company as potential drugs, apparently 
for Hepatitis C. Those compounds were sent 
to the US Army to be part of a programme to 
screen for new Ebola drugs. Several years ago, 
the US Army scientists found that remdesivir 
was potentially effective against Ebola. In 
2018–19, it was part of a large-scale human 
trial in the Democratic Republic of the Congo. 
In the end, remdesivir was not effective 
against Ebola but, in parallel, preliminary (in 
vitro) studies of the drug were performed 
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against coronaviruses. At an early stage in the 
present pandemic, Chinese and US doctors 
began experimenting with remdesivir against 
COVID with apparently positive results. The 
WHO and others have publicly cited the drug’s 
potential, and clinical trials are underway.4 

Gilead is a company that does not enjoy a 
good reputation among advocates for more 
affordable access to medicine. Perhaps 
indicative of Gilead’s focus on profits, in 
early March 2020, Gilead rushed through an 
application for remdesivir to be considered 
an “orphan drug” in the US, a designation for 
drugs that treat rare diseases, which offers 
large tax incentives to the company. (Less 
than 100 000 Americans had, at the time, 
been diagnosed with COVID, making it – for 
only a few days more – technically “rare” in 
the eyes of the law.) In an ensuing uproar, 
civil society organisations alleged that Gilead 
was shamelessly distorting the intent of the 
law and, in a pleasant surprise, the company 
announced it would abandon the orphan drug 
claim. 

Remdesivir supplies are presently extremely 
limited. The drug is currently being trialled 
in Asia, Europe, and the Americas and is part 
of WHO’s “Solidarity” trial of COVID drugs. It 
is being tested in cases of both severe and 
moderate disease.

Remdesivir has received well over US 
$100 million in public support from the 
US government over the course of its 
development, but patent rights reside solely 
with Gilead. The company has so far resisted 
calls for it to give up its rights, in light of the 
pandemic, even though it openly admits that 
it is unable to produce enough for the world. 
In-stead, Gilead has announced that it will 
donate some of the drug and is negotiating 
with potential producers in other countries 
(under license). Gilead’s donation is described 
as “over 1 million individual doses”, which is 

not enough to treat one million people, but 
rather, enough for about 140 000, since the 
typical regimen is for each patient to take a 
course of seven intravenous doses.

According to data assembled by MedsPal,5 
remdesivir is extensively patented in Africa 
(see Figure 1). In nearly all African countries 
where Gilead remdesivir patents have been 
granted, they will not expire until at least 
2029. In Egypt (more lightly shaded), the 
remdesivir patent application is pending.

Figure 1. Countries in Africa where Gilead has 
been granted patents for remdesivir

Source: https://www.medspal.org

Favipiravir (trade name Avigan), a Japanese-
developed drug owned by Fujifilm, is also 
under consideration by some countries for 
use against COVID. Early reports from China 
suggest favipiravir may shorten the duration 
and intensity of moderately severe infections. 
Favirpiravir is an oral drug and is approved 
in Japan for treatment of influ-enza. Trials of 
favipiravir are underway in China and Thailand.

4.  Clinical trials registered in the United States, which include most clinical trials for COVID drugs and vac-cines, can be reviewed at http://clinicaltrials.gov
5.  See: https://www.medspal.org Note that Medspal focuses on lower- and middle-income countries and does not track patents in developed countries, so 

the absence of colour in some European and Middle Eastern countries that are partially depict-ed in Figure 1 does not mean that a patent does not exist 
there.
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In many jurisdictions, patents on favipiravir 
have expired. According to MedsPal, the last 
standing favipiravir patent in Africa (in South 
Africa) expired on 11 March of this year. A patent 
application is pending in Egypt but appears 
to have been inactive for several years and 
has likely lapsed. By the same token, however, 
patents on some formula-tions of favipiravir 
remain valid in several large developing 
countries in other regions, including Brazil, 
Indonesia, Mexico, Philippines, Thailand and 
Vietnam.

The combination drug lopinavir/ritonavir (trade 
name Kaletra), is an HIV drug manufactured by 
the US company AbbVie. Abbreviated to LPV/r, 
the drug works by inhibiting an enzyme used 
in HIV virus assembly. Early observa-tions from 
China suggested it may have a similar effect in 
CoV-2. More recent data is not as encouraging 
as it sug-gests the drug has less of an impact 
on infection outcomes. LPV/r is currently being 
trialled in Asia and Europe against COVID. 

There are a number of different patents 
applicable to LPV/r, including patents granted 
in Africa. But many of these have expired or 
are on the brink of expiring. As AbbVie came 
into the focus of civil society concerned about 
access to COVID drugs, in an unusual move, 
the company pre-emptively announced that it 
will not enforce its remaining patent rights for 
the drug. This means that previously licensed 
and new generic manufacturers are free to 
make the compound for COVID patients. 
Unfortunately, however, it is uncertain if the 
drug is effective.

In more limited trials, ritonavir and/or lopinavir 
are being used in combination with interferon 
drugs. Interferons are a family of drugs that 
boost the immune system’s response to 
viruses. An interferon-b/LPV/r combination 
was al-ready scheduled for trial in Saudi Arabia 
for treatment of MERS-CoV (a coronavirus 

“cousin” of CoV-2) and is also part of WHO’s 
Solidarity CoV-2 trial. And in China, interferon-a 
is being trialled with lopinavir and ebastine, an 
antihistamine drug. 

Use of interferons in the treatment of CoV-2, 
however, may be risky because they can cause 
an autoimmune re-sponse. That response 
could, in effect, worsen the damage from the 
battle inside victims’ bodies between Cov-2 and 
the immune system’s efforts to eliminate it.

Darunavir/cobicistat (trade name Prezcobix) 
is another combination anti-HIV drug being 
tested to treat COVID. The drug combines an 
enzyme inhibitor (darunavir) with an inhibitor 
of the human gene that breaks darunavir 
down (cobicistat), enabling the drug to remain 
active in the body longer. The maker, the 
Janssen division of Johnson & Johnson (J&J), 
has warned that it has no information to 
suggest that the drug will work to stop CoV-
2. Nevertheless, trials are underway in China, 
Thailand and Spain. 

Like LPV/r, the IP surrounding darunavir/
cobicistat is complex, with patents covering 
the two component drugs individually and in 
combination. However, J&J has a policy to not 
enforce darunavir patents “in Sub-Saharan 
Africa and least developed countries”,6 and 
to not enforce patents for paediatric use of 
darunavir in all lower- and middle-income 
countries.

Like LPV/r, however, the usefulness of 
darunavir/cobicistat against COVID infection 
will remain unclear until trials generate more 
data.

Umifenovir (trade name Aribdol), is a Russian 
over-the-counter influenza drug that is sold in 
Russia and China. Chinese researchers trialled 
it against favipiravir in moderate COVID 
infections, with unencouraging results.

6.  According to MedsPal data, the commitment applies to the following countries: Afghanistan, Angola, Bangladesh, Benin, Bhutan, Botswana, Burkina 
Faso, Burundi, Cabo Verde, Cambodia, Cameroon, Central African Republic, Chad, Como-ros, Democratic Republic of the Congo, Democratic Republic of 
Timor-Leste, Côte d’Ivoire, Djibouti, Equatorial Guinea, Eri-trea, Eswatini, Ethiopia, Gabon, Gambia, Ghana, Guinea, Guinea-Bissau, Haiti, Kenya, Kiribati, 
Lao People’s Democratic Re-public, Lesotho, Liberia, Madagascar, Malawi, Mali, Mauritania, Mauritius, Mozambique, Myanmar, Namibia, Nepal, Niger, 
Nigeria, Republic of the Congo, Rwanda, São Tomé and Príncipe, Senegal, Sierra Leone, Solomon Islands, Somalia, South Afri-ca, South Sudan, Sudan, 
Tanzania, Togolese Republic, Tuvalu, Uganda, Vanuatu, Western Sahara, Yemen, Zambia, Zimbabwe.
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Hydrochloroquine and chloroquine are two 
older antimalarial drugs that have received 
outsized attention in rela-tion to COVID 
because of their repeated public endorsement 
by Donald Trump. Many health experts do not 
share Trump’s enthusiasm, but the drugs are 
being trialled at several locations. The drugs 
work by altering the pH in parts of the cell that 
viruses need to reproduce, which may reduce 
viral replication. While neither drug seems 
to be a like-ly candidate capable of turning 
around critical cases, it is possible that the 
drugs could retard the progression of dis-ease 
to more serious states. 

Numerous trials are underway, often in 
combination with azithromycin, an older 
antibiotic drug sometimes used for (bacterial) 
pneumonia. While it is odd to use an antibiotic 
that targets bacteria in viral infections, it is 
thought that azithromycin may inhibit mucus 

secretion in the lungs. Concerns about cardiac 
and other side-effects have been raised, as 
well as diversion of supplies from patients that 
need them for other uses. None of the three 
drugs is under patent protection.

2. Additional drugs
The surge of COVID patients will stress 
pharmaceutical supplies of all kinds of drugs, 
from simple and familiar pain relievers to 
prescription drugs used to ease patient 
symptoms in the hospital, and anaesthetics 
used to facilitate pro-cedures like intubation – 
where ventilators are available. Many of these 
items are off-patent (for example, aspirin or 
paracetamol) but may, nevertheless, not be 
available in the quantities that are suddenly 
demanded. Similarly, in ad-dition to PPE, items 
like bottled oxygen – used to aid breathing – 
will come into unusually high demand.

Drug Company Notes (Other uses, trial locations)

Galidesvir BioCryst (US) An experimental yellow fever drug. Preclinical (not tested 
in humans yet).

Danoprevir, ritonavir, 
interferon

Ascletis (China) Danoprevir is a Hepatitis C drug in China. A small non-
peer reviewed trial by authors employed by As-cletis 
concluded the combination may be effective.

ASC09 in combination Ascletis (China) ASC09, an experimental HIV drug, is being trialled 
in various combinations with other drugs in Chinese 
hospitals.

Emtricitabine/tenofovir 
(trade name: Truvada)

Gilead (US) HIV drug being tested in China.

Baloxavir carboxyl (trade 
name: Xofluza)

Roche 
(Switzerland)

Influenza drug being tested in China.

“Vicromax” BioSig (US) Appears to be a hepatitis candidate drug bought from 
Trek Therapeutics, purportedly safety tested for other 
indications.

ISR-50 ISR (Sweden) Preclinical.

Oseltamivir (trade name: 
Tamiflu)

Roche (Switzer-
land)

Being trialled in China.

Table 1. Selected other recent and ongoing COVID drug testing7 

Source: COVID-19 Treatment and Vaccine Tracker

7.  Adapted from the COVID-19 Treatment and Vaccine Tracker, a compilation of open source information prepared by the Milken Institute. URL: https://
milkeninstitute.org/covid-19-tracker
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Simple painkillers such as paracetamol and 
aspirin may become scarce as they come under 
demand from even those suffering from mild 
cases. Countries that import their supply of 
such basic drugs may be particularly vulnera-
ble to shortages and producing countries 
reserving supplies for themselves.

Sedatives and hospital anaesthetics are in 
tight supply in some countries. For example, 
where mechanical ventila-tors are available, 
patients typically are placed under strong 
sedation for the length of time they remain 
intubated, which can be several days. Supplies 
of bronchial dilating drugs (e.g. albuterol), 
which are of critical importance to asthmatics, 
may come under stress as doctors use them to 
try to open the airways of COVID patients. 

Treating Cytokine Storm
In some critical COVID patients the immune 
system reacts so strongly to infection that it 
begins to damage the body itself in a process 
called cytokine release syndrome, or “cytokine 
storm”. Cytokines normally play a role in 
directing immune response, but when they 
are overproduced and appear in quantities and 
places in the body where they are not needed, 
patients can suffer widespread inflammation 
leading to organ damage, further difficulty 
with breathing, and eventually even death. 

Presently, there is uncertainty about what 
anti-inflammatory drugs are most useful 
for COVID-related cytokine storm. One 
class of anti-inflammatories being studied 
is intravenously administered monoclonal 
antibody biological drugs called interleukin-6 
(IL-6) inhibitors. Developed to treat 
rheumatoid arthritis, IL-6 inhibitors may bring 
cyto-kine storms in COVID patients under 
control, giving victims with a poor prognosis 
a better chance of survival. A risk associated 
with IL-6 inhibitors, however, is that by 
“turning down” the immune system, they may 
increase the chance of secondary infections.

The IL-6 inhibitors tocilizumab (Roche) and 
sarilumab (Regeneron/Sanofi) have both been 
approved for treating rheumatoid arthritis. 
Monoclonal antibodies are expensive drugs to 
produce.8 Even though its US patent expired in 
2015, in middle-income countries, a course of 
tocilizumab was estimated to cost US $400–
800 before the pandemic. Sarilumab is a new 
drug, with patents granted and pending in 
many countries. In 2017 Sanofi and Regeneron 
offered to sell the drug to the Canadian public 
health system at CDN $700 per pre-filled 
syringe (150 or 200 ml). Such pric-es, and likely 
difficulty in supplies, may make such drugs 
difficult to acquire and use in Africa. Both 
drugs are being trialled in Europe and the 
US (with tocilizumab trials also underway in 
China).

There are other, also unproven, possibilities 
for treating cytokine storm. A group of oral 
drugs called JAK inhibitors, which target a 
group of cytokines called Janus kinases (JAK), 
have been approved for use in rheumatoid 
arthritis and some other conditions. These 
include tofacitinib (Pfizer) and baricitinib (Lilly), 
which are rheumatoid arthritis drugs, as well 
as ruxolitinib (Incyte), which are primarily 
used to treat a form of blood cancer. All three 
appear to remain under patent in the North. A 
tofacitinib trial is beginning in Italy, baricitinib 
trials are getting underway in the US, Canada 
and Italy, and ruxolitinib will be tested in 
Mexico, Germany and Canada. 

Another anti-inflammatory drug under trial 
is anakinra (Sobi, Sweden). Anakinra is an 
interleukin-1 antagonist that was developed 
for Neonatal Inflammatory Disease (NOMID). 
It is also used for rheumatoid arthritis. Trials 
are un-derway in Italy, Greece, Belgium and 
Australia. Anakinra is a new drug under patent.

All these anti-inflammatory drugs for use 
against COVID-related cytokine storm are 
relatively new and likely not frequently used 
in many African countries. Some also must 
be administered intravenously, essentially 

8.  Manufacturing monoclonal antibodies requires cells genetically engineered to produce the drug (a “cell bank”), along with fine-tuned bioreactor and 
purification systems. These present a major impediment to the emergence of generic (biosimilar) competitors.
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requiring treatment at a hospital or clinic, if 
they are proven useful and available at all.

3. Antibody therapies
The fundamental strategy of antibody 
therapies is to take the antibodies that come 
from a survivor of a disease, those that target 
CoV-2, and to introduce them to the body of 
another victim, where they (hopefully) help 
fight off the disease. 

The simplest form of antibody therapy is 
called convalescent plasma therapy. In it, blood 
is drawn from a recovered patient. Plasma 
is separated from the whole blood, and the 
remaining cells can be returned to the donor. 
With the necessary equipment, the extraction 
procedure takes a bit longer than a typical 
blood donation. The recovered pa-tient’s 
plasma is then given to a person suffering 
from COVID in a blood transfusion-like process. 

Convalescent plasma therapy is a century 
old and covered by no IP. It requires, however, 
the necessary equipment and supplies 
(sterile needles, tubing, bags and separation 
equipment, for example, a centrifuge) to 
safely collect and move the plasma from one 
person to another. With the lack of effective 
therapies, this 100-year-old approach is be-ing 
used in many countries, anecdotally at times 
successfully, in the current outbreak. It not 
without risk, however, as there are a variety of 
possible negative patient reactions to plasma 
transfusion and, without quality control steps 
to eliminate pathogens in the donated plasma, 
it is possible for blood borne diseases to be 
transferred from the donor to the recipient. 

Extending from the basic form of using 
convalescent plasma, drugs made from pooled 
antibodies – called polyclonal antibodies (“poly” 
for “many”) – can be made against a particular 
pathogen. Immune globulin drugs are made by 
collecting and then purifying antibodies from 
the pooled plasma of many disease survivors – 
hundreds, or even thousands of former patients. 
Because each batch of immune globulin drug 
is produced from a different group of plasma 
donors, whose production of antibodies may 
vary over time, there can be variability between 
batches of such drugs.

The most specific types of antibody therapies 
are monoclonal antibodies (MABs). To make 
MABs companies iden-tify a single antibody 
from a single source. A MAB that attacks an 
infectious disease is identified in the blood 
of a single disease survivor or is generated by 
genetically engineered cells exposed to the 
pathogen. The single particu-larly effective 
antigen is then manufactured in quantity. 
Drugs whose name ends in “mab” are 
monoclonal antibod-ies. To date, most MAB 
drugs have been developed and used to treat 
cancers, but they are finding increased use in 
infectious disease.

Production of MABs is complicated. They are 
grown in steel tanks (bioreactors) containing 
bags of genetically en-gineered cells. The cells 
produce antibodies while replicating and 
circulating in a carefully controlled nutrient 
“broth”. (The cells may be from a variety of 
species, depending on the production system.) 
The cells are typically proprietary and difficult 
to produce. The seed stock for MAB production 
is called a cell bank, and some cell banks are 
more productive – and guarded by companies 
– than others. From the bioreactor liquid 
broth, which may be thousands of litres per 
batch, the antibodies must be purified and 
then packaged. And the entire process must 
take place in a scrupulously hygienic facility to 
avoid contamination.

MAB production is, thus, very technical and 
expensive, which limits the places where they 
can be produced. The US government has paid 
$20–30 000 per course for MABs targeting 
biodefence diseases (such as anthrax or 
Ebola), even when ordering them in enormous 
quantities. Although in principle the cost of 
producing MABs goes down as the scale is 
increased, it remains high compared to most 
drugs.

COVID antibody drug development
At least 20 different antibody drug 
development efforts have been announced for 
COVID. The following examples are of efforts 
by companies or laboratories with a track 
record:
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TAK-888 is a candidate polyclonal antibody 
candidate drug against COVID by the Japanese 
company Takeda. Pro-ducing TAK-888 requires 
collection, purification, and blending of plasma 
antibodies from hundreds of COVID sur-vivors. 
It is reasonable to assume Takeda has filed 
for patents on its proprietary techniques for 
preparing the final polyclonal product from 
the larger plasma pool.

REGN3048-3051 are monoclonal antibodies 
that target the CoV-2 spike protein (which 
the virus uses to enter cells). These were 
identified by the US company Regeneron in 
mice genetically engineered with human 
immune systems. They are currently in testing. 
Regeneron has had past successes. Its Ebola 
antibody, REGN-EB3, was suc-cessful against 
that disease (which earned the company huge 
orders from the US biodefence programme).

Erasmus University in the Netherlands, a major 
European virology centre, is studying 47D11, an 
antibody it isolated from transgenic human-

mouse cells, that it believes may be effective 
for COVID. Of note, Erasmus is somewhat 
notorious for trying to patent novel viruses 
and related materials, including the SARS-
CoV-1 virus, which it tried to claim as its IP 
(before intervention by the WHO).

In summary, MAB therapies for COVID may 
emerge. MABs for COVID will be proprietary 
and expensive to pro-duce even if IP barriers 
are removed. If, however, trials of antiviral 
drugs like remdesivir ultimately show that it is 
of poor or limited effectiveness, or if there are 
large parts of the population that cannot take 
remdesivir (or another an-tiviral) for health 
reasons, MABs could emerge as one of the only 
options for treating COVID. As such, despite 
the access problems associated with them, 
they could be important for Africa.

4. Vaccines
An effective vaccine, used globally, is the only 
COVID intervention that will completely stop 
the virus. More than fifty different efforts 
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to develop a vaccine have been announced. 
These efforts range from those made by 
universi-ties to small biotech companies to 
biomedical giants. The technological approach 
of the candidate vaccines is also highly viable, 
and include live attenuated (weakened) 
coronavirus, deoxyribonucleic acid (DNA) 
vaccines, ribonu-cleic acid (RNA) vaccines, 
non-replicating virus-like particles, protein 
subunits, and live viruses of other species that 
carry CoV-2 genes to prompt immunisation 
without causing COVID disease. In many cases, 
companies are taking vaccine “platforms” 
(carrier constructs and production systems) 
developed for other diseases and trying to 
quickly adapt them for CoV-2.

The candidate vaccines are too many and 
technologies too varied to review each 
in detail. At the time of writing, almost 
all of them remain in preclinical studies, 
meaning that they are being used in petri 
dishes and non-human animals but have 
not yet advanced to being tested in humans 
themselves. Some of these are summarised in 
Table 2 below.

At least two candidate vaccines, however, 
have made it to the stage of clinical trials. 
The first, backed by the US National Institute 
of Allergy and Infectious Disease (NIAID), the 
company Moderna (US), and the Coalition 
for Epidemic Preparedness (CEPI) is a 
messenger RNA construct called mRNA-1273. 
Moderna is a smaller US com-pany with 
research relationships with the US Defense 
Department, Merck, AstraZeneca, and the 
Gates Foundation. Trials of mRNA-1273 recently 
began at three locations in the US, with the 
first human recipient being experimental-ly 
vaccinated on 16 March. 

IP for mRNA-1273 presumably lies with the 
US government and Moderna. If the vaccine 
proves successful, Moderna does not have the 
in-house capacity to produce for global needs, 
and additional manufacturers will need to be 
identified and engaged. The US government, as 
funder and possible co-inventor of the vaccine, 

will have rights it can invoke to ensure its 
availability and affordability; however, the US 
is historically very reluctant to use those rights 
in the area of medicine. Moderna has stated 
that, while a commercially available vaccine 
is more than a year away, it hopes to have 
emergency authorisation to make a vaccine 
available to some healthcare workers by the 
Northern Hemisphere autumn (between late 
September and late December).

Also in March 2020, a human trial of a non-
replicating adenovirus-vectored COVID vaccine 
named Ad5-nCoV began in Wuhan, China. The 
vaccine expresses the spike protein that CoV-2 
uses to enter cells. By do-ing so, it prompts an 
immune reaction to that key CoV-2 protein 
without exposing the vaccinated person to 
any ac-tual coronavirus. The candidate vaccine 
is produced by CanSino Biologics, a Chinese 
company that is publicly trad-ed in Hong Kong. 
CanSino is conducting the trial in cooperation 
with the China Center for Disease Control and 
Pre-vention, and the People’s Liberation Army. 
On 9 April 2020, the company announced that, 
based on (unpublished) positive results from 
the first trial, it will move to Phase II testing in 
humans “soon”.

A third candidate vaccine that hasn’t yet 
reached human trials but that has received 
substantial attention is owned by the 
American company J&J, whose vaccine 
subsidiary, Janssen, is based in Belgium. 
J&J is working with the Amer-ican Defense 
Department’s Biomedical Advanced Research 
and Development Authority (BARDA). If the 
vaccine is approved, J&J has promised to sell 
it globally, on an at-cost basis. Similar to the 
CanSino candidate vaccine, the J&J candidate 
vaccine uses a non-replicating engineered 
adenovirus. The J&J candidate is grown in 
human cell culture (PER.C6 cells). The company 
hopes to “enable” the production of one billion 
doses, if it works. However, there are many 
more than one billion people that will need 
vaccination against CoV-2, meaning that even 
in optimistic sce-narios, J&J’s plans would fall 
well short of meeting global vaccine demand.9 

9.  https://finance.yahoo.com/news/jj-coronavirus-vaccine-we-plan-to-begin-production-at-risk-imminently-210204457.html
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10.  Adapted from the COVID-19 Treatment and Vaccine Tracker, a compilation of open source information prepared by the Milken Institute. URL: https://
milkeninstitute.org/covid-19-tracker

Company Candidate vaccine Technology Comment

Inovio (US), Beijing 
Advaccine (China)

INO-4800 DNA plasmid Human trials in April

Sinovac (China) Inactivated (killed) vi-rus

Codagenix (US), Serum 
Institute of India

Live engineered virus In animal testing

Vaccitech (UK), Ox-ford 
University (UK)

ChAdOx1 nCoV-19 Attenuated chimpanzee 
adenovirus vector

Vaxart (US), Emergent 
Biosolutions (US)

Tabletised vaccine, 
several candidates

Oral vaccine Difficult, but an oral 
vaccine in a tablet 
would facilitate easy 
distribution and use

GSK (UK), Clover Bi-
opharma (China)

Clover-made vaccine 
with proprietary GSK 
adjuvant (booster)

EpiVax (US) EPV-Cov19 Unclear. Company 
seeking funds to initiate 
trials

Promises free licenses to 
less-developed coun-
tries with capacity to 
manufacture

Sanofi (France), Trans-
late Bio (US)

Messenger RNA Funded by BARDA (US 
defence pro-gramme)

Novavax (US), Emer-gent 
Biosolutions (US)

Virus-like particles CEPI funding

Institut Pasteur (France), 
Themis (Aus-tria), 
University of Pittsburgh 
(US)

Genetically engineered 
measles virus express-
ing CoV-2 proteins

CEPI funding

Table 2. A selection of other candidate vaccines in preclinical research10

Source: COVID-19 Treatment and Vaccine Tracker
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Concluding observations
Until a vaccine is available in multi-billion 
dose quantity, the pandemic will continue. 
After an initial wave of infec-tions, which 
is likely to eventually occur in every large 
human settlement, a limited normalcy may 
be restored after a few months. But make no 
mistake, subsequent waves of infections will 
inevitably appear in many of the same plac-es, 
prompting scrambles to stop them. The world 
is destined to remain on alert for the virus, 
periodically hiding from it until most people 
on the planet have either had the disease or 
been vaccinated. And while Africa has, thus far, 
avoided hosting any global hot spots, it cannot 
expect this situation to remain the case.

Undoubtedly, the best way to lessen the 
severity of outbreaks, in Africa and everywhere, 
is through strict social dis-tancing and 
isolation. The obvious downside of social 
distancing is that it wrecks family and national 
economies. Of most concern, everywhere in 
the world, the poor and many people earning 
low wages and working in the informal sector 
cannot afford to stay at home. This problem 
will be particularly acute in places in Africa: if 
the choice is be-tween starvation and work, 
even when at risk of contracting COVID, people 
must choose work so that they and their 
families have food to eat. The possibility of 
food distribution systems themselves breaking 
down is also of great concern.

There are no easy answers or technological 
solutions to the social distancing problem. A 
fisher obviously cannot move the business 
of hauling in a catch and selling it at market 
into a virtual online activity; and in any case 
she or he probably does not have internet at 
all. Africa must rely on social cooperation and 
cohesion, and its own ingenuity, to try to make 
social distancing as effective as possible. 

The acquisition of PPE, drugs, and vaccines 
raises questions on many levels. Of course, 
African governments should be working to 
acquire stocks of the supplies and potential 
therapies that its public health officials believe 
will be most useful in each national context. 

But that will inevitably lead to bidding wars 
with countries that have far deeper pockets, 
or that have governments that will impose 
restrictions on export of drugs, and the 
potential for African countries to acquire these 
good on the international open market is 
limited. 

Undoubtedly, where production capacities 
can be engaged to produce PPE, they should 
be, even at a small scale. This is happening in 
Europe and North America now, where people 
are sewing masks at home, bakers are forming 
plastic shields in their ovens, and many other 
businesses that have been shuttered by social 
distancing are changing their focus to attempt 
to produce PPE for healthcare workers and the 
public. It is harrowing and heartening at the 
same time.

The commercial manufacturing of PPE such as 
N95 surgical masks, ventilators, and other non-
drug medical supplies must be expanded as 
quickly as possible in order to reduce scarcity 
and stop the rise in prices. Manufacturers 
of the-se items should be required to make 
their IP freely available for the course of the 
pandemic by, for example, offering free and 
non-exclusive licenses, and by making design 
and production files available online, so that 
other manufac-turers can quickly copy those 
products and bring their capacity online. 
African countries should push the WHO to 
engage with PPE manufacturers to that 
end and, especially where African countries 
have domestic manufacturing capability, call 
international public attention to the necessity 
of breaking down any barriers to more 
widespread manufacturing of these critical 
items.

For antiviral and anti-inflammatory drugs, 
African governments should be encouraged 
to loudly denounce the situa-tion of Africa 
being unable to acquire sufficient stocks due 
to the global shortages and skyrocketing 
costs. African governments should endorse a 
collective global approach to address current 
scarcity and high prices by demanding that 
holders of IP, including trade secrets, are 
compelled to allow other manufacturers to 
step in and produce, through the provision 
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of free or inexpensive non-exclusive licenses. 
The goal of removing IP barriers is to enable 
production and distribution of drugs at 
the cost of production for the duration of 
the pandemic. Importantly, alterna-tive or 
“generic” manufacturers, for example in South 
Asia, should be relieved of trade restrictions 
on export of the-se drugs to all middle- and 
lower-income countries where there is unmet 
need. Here again, the focus of African gov-
ernments should be on the WHO, demanding 
that it bring together governments to make 
this happen.

There is more reason for optimism that Africa 
will receive access to vaccines, once they are 
approved; but this is not entirely assured 
and there is legitimate reason to fear that 
Africa will receive vaccine supplies last. But it 
is im-portant to remember that it is in every 
country’s interest, after its own citizens are 
vaccinated, to see that other coun-tries do 
the same, so that the economic and political 
disruptions of the pandemic are calmed and 
so that the virus is not allowed to fester and 
potentially mutate in ways that undermine 
efforts to stop it. 

So, for Africa, vaccine access will come, but 
making sure access to vaccines is prompt and 
the price affordable are key considerations. 
Here again, IP issues will be important because 
patents – if allowed to stand – are likely to 
limit production quantities and increase price. 

J&J’s commitment to sell its vaccine at the cost 
of production is encouraging, but the company 
alone will not be able to produce enough 
vaccine fast enough. Therefore, if it or any 
vaccine that is owned by a private company is 
successful, any manufacturer with regulatory 
approval (that is, any safe manufacturer) 
should have free access to the IP necessary to 
produce and sell the vaccine at cost. 

The US government’s apparent rights in the 
Moderna vaccine are potentially very useful 
if that vaccine works. The US government 
could likely enable any manufacturer to 
produce the vaccine with no IP cost, but the 
US government is historically very reluctant to 
use such rights in medicine. It is not clear what 
approach China would take if the CanSino 
vaccine, or one of the others being developed 
there, is successful.

Africa should strongly support the principle 
that any pandemic vaccine that achieves 
regulatory approval should have no IP 
restrictions that would impair its production 
by other manufacturers, or create any IP costs 
for them, so that any capable manufacturer 
can produce and sell the vaccine at cost of 
production. Once again, Africa should strongly 
push for the WHO to take the initiative to 
bring together governments to make this 
happen.
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List of abbreviations
 
BARDA  Biomedical Advanced Research and Development Authority
CEPI  Coalition for Epidemic Preparedness
COVID  Coronavirus disease 
DNA  Deoxyribonucleic acid
HIV  Human immunodeficiency virus
IL-6  Interleukin-6
IP  Intellectual property
J&J  Johnson & Johnson
LPV/r  Lopinavir/ritonavir
MABs  Monoclonal antibodies
MERS-CoV Middle East respiratory syndrome coronavirus
PPE  Personal protective equipment 
RNA  Ribonucleic acid
SARS-CoV-2 Severe acute respiratory syndrome – coronavirus – 2
WHO  World Health Organization


