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This is the first of two articles on the outlook 
for and potential timing of treatments and 
vaccines for COVID-19. The goal is to provide 
practical assessments of the health care indus-
try’s efforts for business leaders and public 
health officials who need to plan for the fu-
ture of their companies and communities. In 
this article we examine the landscape of pos-
sible treatments. It is based on broader re-
search conducted by the BCG scientist net-
work, which comprises more than 500 
individuals around the world with advanced 
degrees (MDs and PhDs) and relevant pri-
vate-sector experience.

Potential treatments for COVID-19 
are evolving with unprecedented 

speed, and data and results from several 
clinical trials are expected in the coming 
months. More than 200 active clinical trials 
are underway, including multiple trials for 
the same drugs. (See Exhibit 1.) Several 
trials seek to establish the efficacy of 
existing therapies, including more than 80 
Phase III and IV trials. There are positive 
signs of potential benefits across multiple 
drug classes and candidates.

While the key to resolving the COVID-19 
crisis remains the development of a vac-
cine, that is likely a year or more away. In 
the meantime, effective treatments not 
only can save lives, they can reduce the 
strain on the health care system—in terms 
of both capacity and finances—and help 
restore public and business confidence. Cri-
ses can breed misinformation and exagger-
ation, and a plethora of stories about the 
potential efficacy of multiple drugs have 
proliferated, frequently without much sup-
porting evidence. The truth is usually more 
complicated and nuanced than what is cov-
ered in the headlines.

Therapeutic Strategies
Potential treatments so far fall into two 
broad categories:

•• Antivirals aimed at limiting the spread 
of the virus inside the bodies of infect-
ed patients

•• Immune-based therapies that prevent 
viral entry and limit the damage that 

https://www.bcg.com/publications/2020/resuming-hospital-patient-care-services-post-covid.aspx
https://www.bcg.com/publications/2020/resuming-hospital-patient-care-services-post-covid.aspx
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the body inflicts upon itself while 
fighting off the virus

Both types of treatment can help reduce 
the morbidity and mortality of the disease 
until a safe and effective vaccine is brought 
to market at scale.

ANTIVIRALS
A virus invades a body’s normal cells (such 
as respiratory cells in the lungs) and hijacks 
the cell division machinery to create repli-
cas of itself. To overcome the body’s im-
mune defenses, a virus must enter a suffi-
cient number of host cells and continuously 
replicate; therefore, a key antiviral drug 
strategy is to block viral replication.

Four existing medications aimed at block-
ing viral replication are under investigation 
as potential COVID-19 treatments: chloro-
quine/hydroxychloroquine, remdesivir, li-
tonavir/lopinavir, and interferon beta. 
Some clinical data is already being made 
public about these drugs, and much more 
will become available in the coming 
months. It is likely that each drug will have 
differing efficacies for individual patient 
segments (depending on such factors as 
disease severity). Here are the clinical facts 
on the two highest-profile therapies.

Chloroquine/Hydroxychloroquine. These 
are antimalarial drugs that gained atten-

tion based on anecdotal evidence early in 
the pandemic. They generated significant 
enthusiasm because they are oral agents 
whose production can be quickly scaled up 
to meet global demand. Current evidence 
on their effectiveness as treatment agents 
is inconclusive, however. Several studies 
are ongoing, most notably the National 
Institutes of Health ORCHID study, from 
which preliminary results are expected this 
autumn.

Chloroquine, and hydroxychloroquine in 
particular, are also being considered for 
prophylactic use, that is, as preventive 
agents. The EPICOS study in Spain is as-
sessing the hydroxychloroquine’s ability to 
prevent COVID-19 in health care workers 
and will likely provide data late in the sec-
ond quarter of 2020. A larger study of 
40,000 people is also underway but will 
likely not have data available until 2021. A 
potential limiting factor is the long-term 
side effects of chloroquine and hydroxy-
chloroquine, which include abnormal heart 
rhythm and ocular damage.1

While we await data, the US Food and Drug 
Administration has issued a warning advis-
ing against the use of chloroquine and hy-
droxychloroquine outside of clinical trials.

Remdesivir. This intravenous drug from 
Gilead Sciences, which has received a lot of 

▪ Repurposing of existing drugs 
is most likely to deliver 
short-term efficacy readouts 
against COVID-19

▪ Potential treatments (some 
involving multiple drugs) are 
being studied for different 
levels of disease severity
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Exhibit 1 | Numerous Novel and Existing Drugs Are Undergoing Trials

Source: National Institutes of Health, ClinicalTrials.gov data, April 28, 2020.
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public attention recently, was developed in 
2015 as a possible treatment for Ebola. 
Remdesivir was identified by Gilead as a 
potential treatment for COVID-19 follow-
ing a screening effort across the company’s 
portfolio of antiviral drugs. Gilead quickly 
established clinical trials in January at 
multiple sites around the world to assess its 
potential.

On April 29, investigators announced inter-
im results from a global, placebo-controlled 
trial, sponsored by the National Institute of 
Allergy and Infectious Diseases, which 
demonstrated that remdesivir shortened 
the time to clinical recovery from a median 
of 15 days in the control group to 11 days 
in the group receiving the drug. By reduc-
ing lengthy inpatient care, this could help 
hospitals better manage capacity. Also on 
April 29, the FDA moved to authorize 
emergency use of remdesivir.

On the same day, the results from one of 
two randomized, open-label, multicenter 
Phase III clinical trials (the SIMPLE stud-
ies)—which Gilead had initiated in coun-
tries with a high prevalence of COVID-19 
infection—were released and showed 
equivalent outcomes for a five-day versus a 
ten-day treatment course. This is important, 
as demand will likely be high, and a five-
day treatment will allow twice as many pa-
tients to receive the drug. Gilead has stated 
publicly that it expects to donate about 1.5 
million doses of remdesivir for ongoing clin-
ical trials, expanded access, and compas-
sionate use. This is equivalent to approxi-
mately 280,000 five-day treatments.

Gilead has also stated that it is increasing 
production of remdesivir to meet the ex-
pected demand, with an additional 360,000 
to 500,000 treatment courses expected by 
October. Remdesivir is not currently pro-
duced commercially, so a commercial-scale 
supply chain needs to be rapidly created to 
deliver it in time and in the anticipated re-
quired volumes. These developments are 
significant early steps in building a portfo-
lio of therapeutics to treat COVID-19.

IMMUNE SYSTEM-BASED THERAPIES
Given the importance of the immune re-

sponse to viral infections, researchers have 
focused on two facets of immunology for 
COVID treatment: neutralizing antibodies 
to prevent viral entry and immune modula-
tors to treat hyperreactivity to infection. Of 
the two, neutralizing antibodies will likely 
have applications in a broader patient pop-
ulation. Multiple companies (such as Re-
generon, Eli Lilly, and Vir) have efforts un-
derway to develop antibody cocktails, 
which will likely enter trials in the summer. 
Emerging data on immune modulators sug-
gests that the most promising application 
may be in the most severely ill patients, as 
these agents have shown benefits in those 
receiving mechanical ventilation.

Neutralizing Antibodies. Patients who 
recover from COVID-19 typically generate 
antibodies against the virus. Convalescent 
plasma and hyperimmune globulin are two 
neutralizing antibody therapies that have 
entered clinical trials in the US, following 
favorable results from observational 
studies in China. (See Exhibit 2.) Convales-
cent plasma treatment involves purifying 
the blood serum from recovered patients 
and administering it to high-risk individu-
als. Convalescent plasma can be used 
either as a prophylaxis to prevent initial 
infection or as a treatment to limit the 
spread of the infection among cells. While 
the approach has proven effective for 
high-risk groups—particularly frontline 
health care workers—in previous viral 
outbreaks (such as H1N1 flu and Ebola), it 
is challenging to manufacture the plasma 
at scale. According to FDA guidelines, one 
donor can provide three treatment units of 
convalescent plasma, which can treat six 
patients.2

The National COVID-19 Convalescent Plas-
ma Project, initiated by researchers at a 
number of US institutions, has developed a 
network of sites at 57 academic institutions 
to biobank plasma. Results from trials in 
two New York City hospitals are expected 
soon. If the data is positive, there will likely 
be a need to increase public awareness in 
order to find more donors. We will also 
need more testing to identify patients with 
sufficient neutralizing antibody titers for 
donation. Given supply constraints on nov-
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el therapeutics such as remdesivir, such a 
network will be key to ensuring access for 
specific patient groups to the therapies that 
will benefit them most.

Hyperimmune globulin is a concentrated 
form of convalescent plasma that requires 
additional purification to produce. Based 
on data from China that showed positive 
results, a group of industry partners (in-
cluding CSL Behring, Takeda, Biotest, BPL, 
LFB, and Octapharma) have established 
the CoVIg-19 Plasma Alliance with the goal 
of producing hyperimmune globulin on a 
mass scale. The alliance has already estab-
lished 500 collection centers in the US. 
Phase III trials exploring treatment with 
the plasma are scheduled to begin in June 
2020, with results available by September 
2020.

Immune Modulators. COVID-19 patients 
can suffer significant damage to the lungs 
caused by a hyperactive immune-system re-
sponse to the infection. Researchers are 
investigating drugs that can modulate this 
response. Tocilizumab and sarilumab are 
two antibody drugs that target interleu-
kin-6 (IL-6), an immune protein whose 
levels are raised in COVID-19 patients. 

Results from two early, small studies in 
China suggest that the drugs may improve 
survival in severely ill patients. Roche and 
Sanofi recently launched two large, multi-
national trials evaluating the effectiveness 
of the drugs in this patient population. 
Interim results have validated the earlier 
studies and final results are expected by 
mid-May or in June.

The Clinical Development 
Timeline
The majority of clinical trials will have pre-
liminary or final results by the third quar-
ter of 2020. Several therapies under investi-
gation may gain approval by the fourth 
quarter. If clinical data comes back posi-
tive, convalescent plasma, hyperimmune 
globulin, remdesivir, tocilizumab, and sari-
lumab could conceivably be available for 
clinical use by year’s end. Exhibit 3 shows 
the likely timing of major trial results.

To achieve broad access, pharmaceutical 
companies will need to closely collaborate 
with regulators around the world and coor-
dinate clinical trials on a global scale. Such 
coordination will be critical to several suc-
cess factors, including:

▪ National COVID-19 Convalescent Plasma Project

▪ 57 institutions engaged in convalescent plasma clinical trials

▪ 8 randomized clinical trials are underway

▪ Key primary endpoints of the trials include: reduction in 
COVID-associated mortality, increase in ventilator-free days, 
decrease in ICU length of stay

Small study of severely ill COVID-19 
patients 

Plasma used had >1:640 neutralization 
of activity

Indication of an improvement in 
mortality (no control group)

…controlled studies underway in the US 
to validate efficacy

Early data in China suggested 
clinical potential…

5 patients
treated

200 mL of
plasma/
patient

~56%
reduction
in SOFA

Exhibit 2 | Promising Early Results in China Have Prompted Trials of Convalescent Plasma in the US

Sources: Shen, Chenguang, et al., “National COVID-19 Convalescent Plasma Project,” JAMA, March 27, 2020; National COVID-19 Convalescent 
�Plasma Project website, April 2020; BCG analysis.
Note: SOFA is the sequential organ failure assessment, an organ system dysfunction score used in ICUs worldwide to assess mortality risk; 
SOFA scores �range from 0 to 24, with higher numbers indicating a higher mortality risk.
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•• Accelerating trial completion through 
pooled data from multiple sites

•• Achieving a larger enrollment of 
patients in multiple locations

•• Enabling rapid data monitoring and 
analysis, as well as the dissemination of 
new knowledge on effective therapies 

Standardizing clinical testing and coordi-
nating the plethora of clinical trials will ac-
celerate the development of safe and effec-
tive therapies, in particular by avoiding 

numerous duplicative and underpowered 
studies. This will require coordination 
across countries and strong guidance from 
organizations such as the World Health Or-
ganization. Megatrials such as WHO’s Glob-
al Solidarity Project, which involves more 
than 100 countries, should result in the en-
rollment of thousands of patients and the 
monitoring and rapid analysis of clinical 
data on a global scale. Coordination of tri-
als will also reduce competition for the 
same scarce resources, thereby alleviating 
the burden on already overwhelmed health 
systems. 

Remdesivir Gilead and
NIH launch
multicenter
Phase III trials

Gilead provides
compassionate-
use access

Phase III studies
show reduced
time to recovery;
FDA authorizes
emergency use

Chloroquine/
hydroxy-
chloroquine

French study
shows reduction
in viral load 

Retrospective
study shows
no clinical
benefit

EPICOS study
in Spain

NIH ORCHID
and Oxford
trials launched
in April 2020

Trials launched; 
multiple companies
pushing development,
including several
partnerships

Initial lead-candidate 
data expected 
from multiple trials

Preliminary
ORCHID results
expected in
fall of 2020

Wide availability
if shown to be 
effective in 
randomized 
controlled trials

Interim Oxford 
study results 
expected in 
2021

Ritonovir/
lopinavir

Randomized
controlled
trials in China
fail to show
clinical benefit 

Drug combination
included in WHO
Solidarity trial

Neutralizing
antibodies

Convalescent
plasma

FDA authorizes
emergency use

FDA greenlights
Phase II trials
in April 2020

Phase III randomized
controlled trials
expected to launch
in May 2020 

Therapy to expand
nationwide, pending
Phase III results

Hyperimmune
globulin

Clinical trials
anticipated to begin
in June 2020

Phase II and III
readouts, August to
September 2020,
and early access

Tocilizumab Observation
study in China
shows improved
survival

Roche Phase III
trial launched in
March 2020

Preliminary results
reveal significant
mortality reduction

Wide availability,
pending Phase III
trial results

Sarilumab Phase II and III
trials launched
in March 2020

Interim results show
lower mortality in
mechanically
ventilated patients

Wide availability,
pending Phase III
trial results

Therapy Q2 2020 2021+Q3 2020 Q4 2020

Preliminary data Early accessTrial start

Q1 2020

Broad availability

Exhibit 3 | Timeline of Clinical Trials and Key Developments

Sources: Company websites; National Institutes of Health, ClinicalTrials.gov data, April 28, 2020; World Health Organization, April 28.2020;� 
BCG analysis.
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Three pivotal dates are upcoming that 
could change the trajectory of COVID-19 
and directly affect business planning: rem-
desivir’s final Phase III trial results in May 
2020 for full FDA approval, tociluzumab 
and sarilumab’s Phase III results anticipat-
ed in June 2020, and the NIH’s ORCHID 
trial results in the fourth quarter. Each of 
these therapies may fundamentally alter 
the treatment landscape and bend the 
mortality curve of the disease. It bears not-
ing that these drugs will likely have exist-
ing scale or a strong starting point to meet 
anticipated demand. But of course, actual 
demand will depend on the specific pa-
tient populations most likely to benefit 
from each drug.

There is also a large effort underway to de-
velop a second wave of therapies more di-
rectly targeted at COVID-19. As the first 
wave of drugs gains approval, the second 
will likely face a higher bar for safety and 
efficacy. Authorization of redmesivir for 
emergency use based on interim results re-
leased the same day highlights the speed at 
which companies, regulators, and govern-
ments are moving to find a treatment. We 
will likely begin to see additional actions 

over the coming months although so far 
the data suggests that a portfolio of drugs 
for specific patient populations is more 
likely than a single cure.

In the short term, each new therapy will 
probably be specific to a subset of patients. 
But as more therapies become available, 
treatment coverage will broaden. Growing 
improvement in patient outcomes (in terms 
of both reduced hospital stays and reduced 
mortality) will increase confidence in a re-
turn to a more normal way of life. There 
may not be a single cure, but there will be 
a growing suite of tools to help protect our-
selves until we achieve a safe and effective 
vaccine at scale.
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