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Lopinavir/ritonavir as a third agent in the
antiviral regimen for SARS-CoV-2 infection
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ABSTRACT
Corona Virus Disease (CoVID-19) is an emerging public health problem rapidly spread globally. New treatment
options for patients with severe symptoms and ways of reducing transmission in the community are taken
into consideration. A retrospective study was conducted in the Department of Infectious Diseases of
Alexandroupolis (Greece) including 16 patients with CoVID-19. They were classified into two groups, A and
B. Group A received lopinavir/ritonavir as a third agent in the antiviral regimen, while group B did not.
Lymphocytes were more significantly increased in patients of group A. Ferritin serum levels were also
decreased significantly in these patients. Number of days needed for a first negative result of Real Time-
Polymerase Chain Reaction (RT-PCR) was lower for Group A. The present study suggests that lopinavir/
ritonavir may reduce the viral carriage in a shorter period of time compared with other antiviral regimens.
Further studies are needed in order to evaluate the effectiveness of lopinavir/ritonavir in the treatment of
patients with SARS-CoV-2 infection.
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Introduction
Corona Virus Disease (CoVID-19) is an emerging pub-
lic health problem caused by the Severe Acute
Respiratory Syndrome Coronavirus 2 (SARS-CoV-2).1

The SARS-CoV-2 belongs to b-coronaviruses and is an
enveloped non-segmented positive-sense RNA virus.2

It was firstly described in China in December 2019, but
rapidly has been spread to other countries worldwide.1

CoVID-19 was declared by WHO as pandemic on 12th

March.3 Globally on 8th Apr 2020, there have been
1,317,130 confirmed cases of CoVID-19, including
74,304 deaths, reported to WHO.4 It is vital to find
effective therapeutic options in order to treat patients,
especially with severe symptoms and ways to reduce the
transmission in the community.

Chloroquine, used for years as treatment of mal-
aria, seems to be effective against SARS-CoV-2
infection.5–7 Chloroquine inhibits the viral replica-
tion of several viruses, has an immunomodulatory
role and may work as an autophagy inhibitor5

Synergy between hydroxychloroquine and azithro-
mycin has been documented preventing severe
respiratory tract infections.6,7 Other antiviral agents

have been also used such as Remdesivir, a promis-

ing antiviral drug against a wide array of
RNA viruses.8

Protease inhibitors lopinavir and ritonavir, used
for human immunodeficiency virus (HIV) infection

could be useful for SARS-CoV-2 infected patients.6

There is a significant long-term experience with this

drug in Greek population.9 The aim of the present

study was to assess the impact of lopinavir/ritona-
vir as a third agent for the treatment of SARS

COV 2 infection especially for patients with severe

pneumonia emphasizing in the number of days

needed for reduction of viral load.

Methods
This was a retrospective study conducted in the

Department of Infectious Diseases of the
University General Hospital of Alexandroupolis

(Greece). Data from routine care patient charts

during the period 1st to 31st of March 2020 were

retrospectively analysed. The study was carried out
in accordance with the Helsinki Declaration of

Human Rights and patients gave their

informed consent.
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Inclusion criteria were confirmed cases of SARS
COV2 infection, complete laboratory analysis 7
and 14 days after hospital admission.

Patients were classified into 2 categories based
on the usage of lopinavir/ritonavir in the antiviral
regimen. Lymphocytes cell count, serum levels of
fibrinogen, D-dimers, ferritin, C-reactive protein
(CRP) and procalcitonin were estimated at the day
of hospital administration and at days 7 and 14.
Saturation oxygen levels and partial pressure of
oxygen were also estimated. Number of days
needed for clinical improvement and first negative
result of Polymerase Chain Reaction (PCR) for
SARS COV2 was evaluated.

Statistical analysis was performed using
Statistical Package for Social Sciences (SPSS), ver-
sion 19.0 (SPSS Inc., Chicago, IL). Levels of all
biochemical markers were expressed as mean-
± standard deviation (SD). Differences of biochem-
ical markers between the three consecutive
measurements were examined by one-way repeated
measures ANOVA (rmANOVA) and paired-sam-
ples t test. Multiple comparisons were performed
using Sidak’s test. All tests were two-tailed and sig-
nificance was defined at the 5% level (p< 0.05).

Results
The number of patients included in the present
study was sixteen. Only closed cases were analyzed.
The patients were classified into two groups. All
patients received hydroxychloroquine and azithro-
mycin. Eight patients received lopinavir/ritonavir as
a third agent in the antiviral regimen (group A).
The other eight patients did not receive lopinavir/
ritonavir (group B). Lopinavir/ritonavir was added
in patients with persistent fever, lymphocytopenia
and severe radiological findings (bilateral, diffuse
ground glass opacities and pleural effusions). The
results are shown in the Table 1.

Patients in group A were mainly men (75%)
with comorbidities and severe radiological findings.
Seven patients were recovered and one needed
intubation and mechanical ventilation. Four of
them had hypertension and one chronic myeloid
leukaimia. In group B the majority of patients were
older, with comorbidities but without severe radio-
logical findings. Three patients had hypertension
and one chronic renal failure. Four patients needed
intubation. Three of them died and one
was recovered.

Lymphocyte count at admission day was lower
for patients in group A compared with group B. A
reduction was observed at day 7 but at day 14 the
number of lymphocytes was significantly increased.
In patients of group B the alteration was less signifi-
cant (Figure 1). Fibrinogen levels were similar in
both groups. D-dimers were increasing in group B at
day 7 and 14 while patients in group A had lower
levels at day 14. Ferritin levels were significantly ele-
vated at admission day for group A but they were
dramatically reduced at day 14. No significant alter-
ation was observed in group B (Figure 1).
Procalcitonin and C-reactive protein were altered
similarly for both groups.

Patients of group A were hospitalized for more
days. The number of days needed for clinical
improvement (no fever) was higher as well.
However, the number of days needed for the first
negative result of RT-PCR for SARS-CoV-2 was
significantly lower for patients of group A.

Conclusion
The present study suggests that lopinavir/ritonavir
could be a potential effective choice in treatment of
patients with CoVID-19. The parameters signifi-
cantly affected positively in our study were the
count of lymphocytes and the ferritin serum levels.
The number of days needed for negative result of
RT-PCR was significant lower for patients

Figure 1. Lymphocyte count/ml and ferritin serum levels at days 0, 7 and 14 for Groups A and B.
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receiving lopinavir/ritonavir. These results indicate
its possible role in reduction of viral carriage and
improvement of clinical condition in patients with
severe symptoms and radiological findings.

There are indications of a favourable outcome
in MERS among patients treated with lopinavir/
ritonavir that need to be confirmed by randomised
clinical trials.10,11 Studies conducted in China
showed a potential positive effect in the treatment
of CoVID-19 as well.12–14 One of these studies
included four patients with COVID-19 who
received lopinavir/ritonavir. The three patients
showed significant improvement in their clinical
condition and were discharged negative for SARS-
CoV-2.12 However, a retrospective study conducted
in China including 134 patients with CoVID-19
showed no effect on accelerating the clearance of
SARS-CoV-2.15 A randomized, controlled, open-
label trial including 199 patients with laboratory-
confirmed SARS-CoV-2 infection showed no benefit
with lopinavir–ritonavir treatment compared with
standard care.16 Thirteen patients stopped treatment
due to gastrointestinal adverse events.16 In
our study, no patient stopped treatment due to
adverse events.

Limitations of the study are the retrospective
nature and the small number of patients. In conclu-
sion, the results of the study suggest that lopinavir/
ritonavir may reduce the viral carriage in a shorter
period of time compared with other antiviral regi-
mens. Further studies are needed with larger
patient series in order to evaluate the effectiveness
of lopinavir/ritonavir in the treatment of patients
with SARS-CoV-2 infection and confirm the find-
ings of the present study.
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