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Can HIV drugs help COVID-19 patients?
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Abstract
Since its emergence in December 2019, the new coronavirus
has killed tens of thousands of people. While social distancing
limits the spread of the disease, it’s not enough to end the
epidemic. Both vaccines and drugs are a great weapon
against viruses, but they take a long time to create. This is
why we turned to existing antiviral drugs.

We chose an anti-HIV treatment because it showed positive
results against other coronaviruses. A total of 200 adults
with confirmed severe coronavirus infection participated in
our trial. Half of them received the anti-HIV treatment while
the others served as a control group. We found that these
drugs weren’t particularly useful in patients with severe
coronavirus infection. The treatment failed to speed up the
patients’ improvement. It didn’t reduce the viral load, either.

Introduction
The coronavirus (Fig. 1) is everywhere on the news! The new
disease, named COVID-19, has scared a lot of people with
its easy transmission and the many deaths it has caused. In
just three months, COVID-19 has claimed the lives of more
than 30,000 people. Moreover, as with any new disease,
scientists are still unsure of its long-term effects.

similarities as well. This is why we tried an approved antiHIV drug among adult patients with confirmed COVID-19
infection. Would it stop the virus from replicating? Would
it improve the patients’ health? That’s what we wanted to
find out.

The new coronavirus is not only in the news, but also in most
of our lives – with many countries trying to limit its spread.
And while social distancing definitely works and slows down
the virus, governments can’t prolong this forever. What other
measures are out there? This is where science can help.

Vaccines are a great measure against many viruses. If the
virus can’t infect you, you can’t transmit it further. But it
takes a long time for scientists to create a perfectly safe
vaccine.
A more immediate measure would be drugs. Unfortunately,
new drugs also take a long time to produce and test. Мany
physicians are thinking of using drugs we already have for
other viruses. Even though they weren't created for use
against COVID-19, they could still be useful. After all, despite
all the differences among different viruses, they share certain

Figure 1:
Electron microscope image of the virus SARS-CoV-2,
which causes the disease COVID-19.
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Methods
We decided to try an approved combination of anti-HIV
drugs: lopinavir-ritonavir. We knew these drugs significantly
slow down HIV replication. But more importantly, they were
useful in the fight against previous coronavirus epidemics
caused by SARS and MERS. (See coronaviruses in the
Glossary) For our trial, we chose 200 adult patients with
confirmed severe COVID-19 infections. Their median age
was 58 years. Half of these patients received the anti-HIV
drugs for 14 days, plus standard care, while the other half
received standard care only. The second group served as a
control. All of the patients had pneumonia (a severe form of
the illness) and difficulty breathing.
We regularly checked the patients’ blood for the presence of
the virus using PCR (a genetic test). Even more importantly,
we tracked whether they had any improvement, or not.

What is a clinical trial?
Researchers have to evaluate the effectiveness and safety of
different treatments or vaccines. This is why they monitor the
effects on a number of people. Usually, the researchers divide
the patients into two or more groups:
a group that receives the new treatment
a control group (which doesn't receive it)
a group that receives an inactive substance, called placebo,
while thinking they are receiving real treatment. This is used
to eliminate psychological effects.
a group that receives a previously approved medicine.
Usually, new medications are tested first on healthy people
before testing them on patients.

Results
Unfortunately, the patients who received anti-HIV drugs did
not improve faster than the control group (Fig. 2).
Moreover, in most cases, we were able to detect the virus in
both groups at various time points (days 5, 10, 14, 21 and
28). This shows that the drug was not able to significantly
reduce viral replication.

On the other hand, mortality among patients who received
anti-HIV drugs was slightly lower in comparison to the control
group but the difference was not significant.
Are the patients receiving the anti-HIV treatment
improving significantly faster than the control group?
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Figure 2:
Improvement by day in both
groups: the group receiving
the anti-HIV drugs (in red)
compared to the control
group (in blue).
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Discussion
Our trial showed that lopinavir-ritonavir treatment did not
improve the patients’ health faster than standard care did.
The anti-HIV treatment didn’t have a significant impact on
mortality rates either – at least not in severe cases, which
are the ones we chose for our trial. These findings pose some
questions for further research:
Would this treatment have a positive effect in less severe
cases?
Would earlier treatment have a greater impact on the
patients’ health?

Lopinavir-ritonavir treatment wasn’t able to reduce the viral
load (concentration) either. This means the drugs don’t have
an antiviral effect and can’t slow down the replication of the
virus. Since the patients received a fixed concentration of
the drugs, we wonder whether a higher concentration would
perform better. Furthermore, we only took the patients’
samples on certain days. We believe more frequent samples
would have provided richer information on the virus’s
behavior.

Conclusion
Science is not always about positive results. On the contrary,
scientists learn a lot from “failed experiments”. And while we
would have loved for this treatment to help a lot of patients,
our research is still another step towards finding a solution.

And while we all wait for that, remember that the best
prevention so far against the virus is:
Wash your hands regularly with soap for 20 seconds.
Avoid close contact with people, especially sick ones.

Glossary of Key Terms
Control group – the standard to which scientists make comparisons in an experiment. In our case, people who don’t receive the drug
are the control group.
Coronaviruses – a group of closely related viruses that usually cause respiratory infections in humans. The symptoms can be mild
or non-existing, or severe - pneumonia, coma, death. Well-known coronaviruses are SARS-CoV (severe acute respiratory syndrome
coronavirus), MERS-CoV (Middle East respiratory syndrome coronavirus) and SARS-CoV-2 - the virus causing the current pandemic.
COVID-19 – Coronavirus disease, a disease caused by SARS-CoV-2, symptoms may include fever and dry cough in milder cases
and difficulty breathing in more severe cases.
Epidemic – a spread of a disease in a large number of people at the same time. If the epidemic spreads to many areas of the
world, it’s called a pandemic.
HIV (Human Immunodeficiency Virus) – the virus that can lead to Acquired Immune Deficiency Syndrome (AIDS), if not
treated. There are several different types of drugs against HIV.
Mortality – the number of deaths during a particular period of time.
PCR (Polymerase Chain Reaction) – a method for creating multiple copies of a specific part of the genetic material. By making a
lot of copies, we can visualize them and eventually identify them.
Replication (viral) – the formation of new viruses.
Social distancing – deliberately increasing the space between people to avoid the spreading of illness.
Standard care – as needed, patients receive antibiotics, supplemental oxygen, etc.
Transmission – the passing of a bacteria, virus or other pathogen from one person to another.
Vaccine – a person receives parts of virus/bacteria or weakened versions of pathogens and develops antibodies against them: the
immune system now knows how to fight this type of infection. For instance, most children receive Measles, Mumps and Rubella
vaccine (MMR) to prevent getting these diseases in the future.
Viral load – the number of viral particles in a certain volume (e.g. of blood), the concentration of the virus.
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Check your understanding
1

What is the difference between COVID-19 and SARS-CoV-2?

2

Why is social distancing important?

3

4

5

Why did we choose anti-HIV drugs to try treating severe COVID-19 patients?

Why did we include 100 patients who didn’t receive the anti-HIV treatment in our experiment?

The anti-HIV drugs weren’t able to reduce viral replication. Would you say they were an
effective antiviral agent?

REFERENCES
Cao B, Wang Y, Wen D, Liu W, Wang J, Fan G, Ruan L, Song B, Cai Y, Wei M, Li X, Xia J, Chen N, Xiang J, Yu T, Bai T, Xie X,
Zhang L, Li C, Yuan Y, Chen H, Li H, Huang H, Tu S, Gong F, Liu Y, Wei Y, Dong C, Zhou F, Gu X, Xu J, Liu Z, Zhang Y, Li H,
Shang L, Wang K, Li K, Zhou X, Dong X, Qu Z, Lu S, Hu X, Ruan S, Luo S, Wu J, Peng L, Cheng F, Pan L, Zou J, Jia C, Wang J,
Liu X, Wang S, Wu X, Ge Q, He J, Zhan H, Qiu F, Guo L, Huang C, Jaki T, Hayden FG, Horby PW, Zhang D, Wang C (2020) A trial
of lopinavir-ritonavir in adults hospitalized with severe Covid-19. New England Journal of Medicine.
https://www.nejm.org/doi/full/10.1056/NEJMoa2001282

World Health Organization: COVID-19 Advice for the Public

https://www.who.int/emergencies/diseases/novel-coronavirus-2019/advice-for-public

John Hopkins Medicine: Social Distancing and Self-Quarantine

https://www.hopkinsmedicine.org/health/conditions-and-diseases/coronavirus/coronavirus-social-distancing-and-self-quarantine

The Verge: Everything You Need to Know about Coronavirus

https://www.theverge.com/2020/1/23/21078457/coronavirus-outbreak-china-wuhan-quarantine-who-sars-cdc-symptoms-risk
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