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Abstract. The severe acute respiratory syndrome coronavirus 2 
(SARS‑CoV‑2) pandemic is responsible for generating a 
global effort to discover urgent therapeutic solutions to limit 
the human damage caused by COVID‑19. In the period of 
April to June 2020, 105 patients diagnosed with COVID‑19 
met the conditions for inclusion in the present study. They 
were treated with antiviral therapy according to local guide‑
lines: D group (53 cases), treated with darunavir/ritonavir 
(DRV/r); and K group (52 cases), treated with lopinavir/rito‑
navir (LPV/r). Patients from the K group required 7.5 days 
of hospitalization less compared to those from the D group 
(P<0.001). The blood oxygen saturation values recorded in the 
groups were statistically different [K group (94.02±3.12%) vs. 
D group (92.13±4.24%), P=0.010]. The percentage of patients 
with unsatisfactory clinical evolution were non‑significantly 
higher in the D group compared with the K group [20 (37.74%) 
vs. 12 (23.08%), P=0.157]. We did not note statistically signifi‑
cant differences between the two groups tracked considering 
the values for the Brescia‑COVID Respiratory Severity Scale 
(BCRSS) of the patients with unsatisfactory clinical evolution, 
nor of the chest CT' evolution after 10 days of therapy. We did 
not register significant adverse effects after antiviral therapy in 
the two groups. Antiviral therapy with LPV/r had some favor‑
able results compared to DRV/r in patients with COVID‑19. 
Both therapies were well tolerated.

Introduction

Coronaviruses are an ancient group of viruses so named 
after a crown‑like spike which decorates their surface, able 
to cross the species barrier. Common human coronaviruses 
(229E, NL63, OC43, HKU1) are responsible for the flu‑like 
syndrome, and only in rare cases induce lower respiratory 
tract manifestations. Subtypes that have crossed the species 
barrier have been shown to be responsible for severe forms of 
the diseases in humans (1).

The best‑known viruses that can make this leap include 
Middle East respiratory syndrome coronavirus (MERS‑CoV), 
severe acute respiratory syndrome coronavirus (SARS‑CoV), 
and more recently severe acute respiratory syndrome corona‑
virus 2 (SARS‑CoV‑2). SARS‑CoV‑2 is responsible for the 
pandemic that started on March 2020. The clinical scenario 
is variable and individualized. Clinical manifestations are 
found in about half of the cases as flu‑like syndromes, and only 
10‑15% from them evolve into life‑threatening complications 
such as acute pneumonia, acute respiratory distress syndrome, 
disseminated intravascular coagulation, and even death (2,3). 
Although the case fatality rate (2.29%)  (4) remains much 
lower compared to MERS‑CoV (37.1%) (5) and SARS‑CoV 
(9.6%) (6), COVID‑19 is still an unsolved issue because of the 
mortality rate which ranges proportional to age (4), and the 
high rate of transmission of the virus (7).

Antiviral treatment for COVID‑19 is still a challenge. To 
date, studies have not been able to identify a sufficiently potent 
antiviral drug for infections with SARS‑CoV‑2. Yet, several 
molecules have been studied to identify effective treatment.

Hydroxychloroquine has been approved for the treatment 
of malaria and autoimmune diseases, with an antiviral effect 
by inhibiting fusion of the virus with the cellular membrane 
of the host, by blocking the release of the viral genome and 
by immunomodulatory effects. Yet, results regarding its effec‑
tiveness for COVID‑19 are contradictory until now (8‑10). 
Hydroxychloroquine combined with azithromycin has also 
been proposed for the treatment of COVID‑19. This combi‑
nation has antiviral effects by decreasing viral replication 
(via interferon), by decreasing the effect of inflammatory 
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cytokines and stimulating neutrophil activation. Also, the 
effect of hydroxychloroquine is reinforced by the presence of 
the antibiotic. The combination of the two has been intensively 
studied, but the results are contradictory to date (8).

HIV protease inhibitors [lopinavir (LPV) with ritonavir (r), 
and darunavir (DRV) with cobicistat (c) or ritonavir (r)] used 
until now in the treatment of HIV infection has also attracted 
the attention of the international medical community as 
possible potent drugs in the fight against SARS‑CoV‑2. Their 
effect could be mediated by inhibiting the viral 3‑chymo‑
trypsin‑like protease, necessary for viral replication. So far, 
the DRV/r and LPV/r combinations have been shown to have 
the same mechanism for inhibiting the HIV replication, but 
DRV/r appears to be more effective and with fewer adverse 
effects (11). Starting from these premises, the present study 
aimed to investigate the effect of these drugs on SARS‑CoV‑2 
infection. To date, there are 2 therapeutic trials that use DRV/r 
as a treatment for COVID‑19 (ClinicalTrials.gov Identifier: 
NCT04252274; NCT04425382) and 42 that use LPV/r (12). 
Although some studies support the ineffectiveness of HIV 
protease inhibitor treatment, many studies are still ongoing, 
thus the conclusions are still distant (13‑15).

Remdesivir is a nucleotide analogue with favorable results 
in the case of COVID‑19, by inhibiting viral replication (16). 
The drug was recently approved by the US Food and Drug 
Administration for use in severe forms of infection  (17). 
Although the drug has the most promising results among the 
molecules investigated for SARS‑CoV‑2 infection, the high 
price and limited access for most patients make it practically 
unusable at this moment on a large scale (16).

Therapeutic options for patients with COVID‑19 are 
limited, expensive, and with molecules whose efficacy is 
contradictory in current studies.

The geographical area of Romania, southeastern Europe, 
is characterized by various infectious pathologies (18‑20). In a 
field often exposed to infectious agents, the current pandemic 
with COVID‑19 was initially associated with a lower severity 
compared to other parts of the world. The therapeutic approach 
of the present study, in this context, was made considering the 
particularities of our geographical area.

Based on the data available to date and considering the 
fact that the combinations of LPV/r and DRV/r have the same 
mechanism of action, this study aimed to evaluate the efficacy 
of the two combinations in COVID‑19 patients with moderate 
form of the disease.

Patients and methods

Protocol. A 3‑month retrospective study from April 1, 
2020, until June 30, 2020 was conducted at the Department 
of Infectious Disease, Municipal Hospital Oradea ‘Gavril 
Curteanu’, Oradea, Bihor County, Romania. All adult patients, 
diagnosed with COVID‑19 with imaging of pulmonary infil‑
trates on chest computed tomography (CT), and who had no 
history of previous antiretroviral therapy were included in 
the study. The diagnosis and the therapy were based on the 
guidance of the World Health Organization (21), diagnosis 
and treatment guidelines for COVID‑19 and local hospital 
guide (7,22). Confirmation of COVID‑19 was performed using 
a single positive test which highlighted the RNA of the virus 

in the upper respiratory tract specimens (nasopharyngeal and 
oropharyngeal) using real‑time polymerase chain reaction 
(qPCR) assay.

Patients included in the study were treated with lopi‑
navir/ritonavir (LPV/r) [Kaletra (K)] (200/50 mg) (2 tablets 
q12 h) for 10 or 14 days (K group), or darunavir/ritonavir 
(DRV/r); 800 mg DRV (1 tablet qDay) plus ritonavir 100 mg 
(1 tablet qDay) for 10 or 14 days (D group). All treatment regi‑
mens had associated Plaquenil, antibiotic and anticoagulant. 
The duration of antiviral therapy was a maximum of 14 days 
(optionally 10 if patients had 2 consecutive negative qPCR tests 
at 24‑h intervals, at 10 day checks). Patients were discharged 
after two consecutive negative qPCR tests, collected at 24‑h 
intervals.

The demographic data (age, sex, residence), past medical 
history [obesity, cardiovascular disease comorbidities (CVC), 
chronic pulmonary diseases (CPD), digestive comorbidities 
(DC), diabetes mellitus (DM), neoplasm (N), chronic kidney 
disease (CKD)], toxic abuse (smoker), clinical manifestations 
(stomatitis, abdominal pain, nausea, vomiting, diarrhea, tachy‑
cardia), values for complete blood count and liver function 
tests (transaminase), qPCR test results of nasal or pharyngeal 
exudate, imaging aspects on chest‑CT, and length of hospital 
admission (LHA) (calculated from the first positive qPCR test 
to discharge), period from onset to hospitalization (POH), 
and Brescia‑COVID Respiratory Severity Scale (BCRSS) for 
all patients included in the study were collected and subse‑
quently analyzed. BCRSS was applied for the first time in 
Italy, for patients with COVID‑19 and pneumonia, and aims 
to assess the clinical severity of each patient admitted to the 
hospital (23). Dyspnea, tachypnoea, chest imaging and oxygen 
saturation levels (SpO2)/partial pressure of arterial oxygen 
(PaO2), Horowitz Index for Lung Function [PaO2/fraction of 
inspired oxygen (FiO2) ratio], non‑invasive or invasive venti‑
lation are parameters used for the scoring. Score values can 
range from 0 to 8, directly proportional to the severity of the 
case (24). Unsatisfactory clinical evolution was considered if 
patients had a decrease in oxygen saturation, and PaO2/FiO2 
ratio <300. BCRSS was calculated at the admission to the 
hospital for all cases and was repeated at the moment when 
unsatisfactory clinical evolution was suspected. Liver injury 
was considered in the case of alanine aminotransferase 
(ALAT) level elevated more than three times above the 
upper limit of normal. Patients with HIV infection, chronic 
liver diseases, dermatological diseases, inflammatory bowel 
diseases, with diarrhea or stomatitis, those previously treated 
with antiretroviral therapy, re‑admitted for COVID‑19, treated 
<10 days previously with antivirals, or received dual treatment 
with LPV and DRV, or BCRSS at admission to the hospital >3, 
were excluded from the study.

All patients signed an informed consent at admission in 
the hospital and before the start of the antiviral treatment. The 
study was approved by the Ethics Commission of Medicine 
and Pharmacy Faculty, University of Oradea (no. 5/09.21.2020) 
and followed the World Medical Association Code of Ethics 
(Declaration of Helsinki, 1967).

Diagnosis of CDI. All patients were tested according to World 
Health Organization (WHO) recommendations by the qPCR 
assay (25). The test available in our clinic, during the time 
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period followed was Allplex™ 2019‑nCoV Assay (CFX96™ 
RT‑PCR Detection Systems, Bio‑Rad Laboratories, Inc.) 
(limit of detection 4167 copies/ml). Target genes were E gene 
(Sarbecovirus), RdRP gene (SARS‑CoV‑2) and N gene 
(SARS‑CoV‑2). The positive percent agreement of the tech‑
nique was 100% (95% CI: 92.75‑100), and the negative percent 
agreement was 96.84% (95% CI: 90.39‑99.18) (26). If at least 
one target sequence of the SARS‑CoV‑2 viral genome was 
identified, then the sample was considered positive. The naso‑
pharyngeal and oropharyngeal swabs were collected, stored 
and transported according to WHO recommendations (25).

SpO2 was evaluated at least twice a day, and whenever 
the patient's clinical condition had worsened, using a Hunan 
Accurate pulse oximeter. In case of a patients with a decrease 
in oxygen saturation, PaO2/FiO2 ratio was performed, using 
EPOC Blood Analysis System (Siemens Medical Solutions) 
from arterial blood. CBC determination was performed 
using venous blood samples collected in Tri‑potassium 
ethylenediaminetetraacetic acid tubes. All specimens were 

immediately transported to the hospital laboratory. The test 
was performed using Beckman Coulter 628134 UniCel DxH 
800 Haematology analyzer (Beckman Coulter International 
S.A.). Reference values were interpreted according to 
age and sex of the patients. To determine the blood trans‑
aminase level, the venous blood samples were collected 
in tubes without anticoagulant, after a fasting period, and 
transported immediately to the hospital laboratory. The test 
was performed using Beckman Coulter AU5811 Chemistry 
analyzer (Beckman Coulter International S.A.). The reference 
values were processed according to age, sex, and assay used. 
All patients were evaluated by chest computed tomography 
(CT) at admission and on day 10.

Statistical analysis. The Statistical Package for the Social 
Sciences (SPSS), version 26 (IBM Corp.) was used to process 
data and perform statistical analysis. Quantitative data are 
presented as means and standard deviation (SD), and qualita‑
tive data as numbers (N) and proportions (%). The calculation 

Table I. Baseline characteristics of the patients with COVID‑19.

Parameter	 Group K	 Group D	 P‑value

DD			 
  Age, years, mean ± SD	 36.45±14.99	 36.73±13.80	 0.922a

  Female, n (%)	 35 (67.30%)	 26 (49.05%)	 0.058b

  Rural area, n (%)	 26 (50%)	 31 (58.49%)	 0.383b

  SpO2, mean ± SD	 95.29±1.97	 95.27±2.21	 0.952a

  Smoker, N (%)	 18 (34.61%)	 15 (28.30%)	 0.486b

  POH, mean ± SD	 3.31±1.05	 3.27±1.03	 0.828a

PMH, n (%)			 
  Obesity	 14 (26.92%)	 10 (18.86%)	 0.326b

  CVC	 16 (30.76%)	 21 (39.62%)	 0.342b

  CPD	 9 (17.30%)	 7 (13.20%)	 0.559b

  DC	 9 (17.30%)	 12 (22.64%)	 0.495b

  DM	 8 (15.38%)	 6 (11.32%)	 0.540b

  N	 5 (9.61%)	 7 (13.20%)	 0.563b

  CKD	 18 (34.61%) 	 15 (28.30%)	 0.387b

Clinical manifestations, n (%)			 
  Stomatitis	 0 (0%)	 1 (0.01%)	 0.320b

  Diarrhea	 3 (0.05%)	 4 (0.07%)	 0.715b

  Tachycardia	 2 (0.03%)	 1 (0.01%)	 0.481b

  Abdominal pain	 4 (7.69%)	 6 (11.32%)	 0.527b

  Nausea	 6 (11.54%)	 2 (3.77%)	 0.157b

  Vomiting	 3 (5.77%)	 0 (0.00%)	 0.083b

CBC, mean ± SD			 
  WBC (x103/mm3)	 9.74±2.42	 10.79±3.67	 0.084a

  RBC (x106/mm3)	 4.30±0.84	 4.18±0.90	 0.506a

  PLT (x105/mm3)	 3.63±1.34	 4.04±1.15	 0.096a

  LFT, mean ± SD			 
  ALAT (mg%)	 32.87±15.34	 27.92±16.99	 0.120a

  BCRSS	 0.06±0.24	 0.13±0.34	 0.196a

DD, demographic data; SpO2, oxygen saturation levels; POH, period from onset to hospitalization; PMH, past medical history; CVC, cardio‑
vascular disease comorbidities; CPD, chronic pulmonary diseases; DC, digestive comorbidities; DM, diabetes mellitus; N, neoplasm; CKD, 
chronic kidney disease; CBC, complete blood count; WBC, white blood cells; RBC, red blood cells; PLT, platelets; LFT, liver function test, 
ALAT, alanine aminotransferase; BCRSS, Brescia‑COVID Respiratory Severity Scale. P‑value as determine by at‑test or bChi‑square test.
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of the P‑value was realized using Student's t‑test, Chi‑square 
test, Mann‑Whitney U test, and log‑rank test for Kaplan‑Meier 
method. Statistical significance was considered for a P‑value 
of less than 0.05.

Results

During the study period, 205 patients with COVID‑19 were 
diagnosed at the Department of Infectious Disease, Municipal 
Hospital Oradea ‘Gavril Curteanu’, Oradea, Bihor County, 
Romania. From these, only 105 met the criteria of inclusion in 
the study. A total of 52 patients were included in the K group 
and 53 in D group. No patient required discontinuation of 
antiviral therapy. The demographic characteristics of the two 
groups did not present statistically significantly differences 
(Table I).

The length of hospital admission (LHA) value was statisti‑
cally significantly higher in the D group compared with the 
K group (28.71±11.78 vs. 21.25±5.99, P<0.001). The number 
of patients with viral clearance differed significantly after 
21 days from hospital admission [35 (67.30%) in the K group 
vs. 14 (26.41%) in the D group, P<0.001) (Fig. 1).

During hospitalization, the lowest blood oxygen satu‑
ration values observed in the K group were statistically 
significantly higher compared to the D group (94.02±3.12% 
vs. 92.13±4.24%, P=0.010) (Fig. 2) but the number of patients 
with unsatisfactory clinical evolution did not differ statistically 
significantly in the two groups [12 (23.08%) in the K group vs. 
20 (37.74%) in the D group, P=0.157].

There were no statistically significant differences between 
the BCRSS of the patients with unsatisfactory clinical evolu‑
tion for the two groups (0.48±0.95 in the K group vs. 0.81±1.16 
in the D group, P=0.111). For all the data we plotted the 
distribution by using histograms (Fig. 3).

The evolution of chest CT at  10  days in the K group 
improved in 69.23% patients, remained constant for 7.69%, and 
became worse for 23.08% patients, compared to the D group 
where 39.62% patients had an improved evolution, 13.21% 
remained constant and 47.17% became worse. The results 
were not statistically significantly different (P=0.075) (Fig. 4). 
Stomatitis, diarrhea, abdominal pain, nausea, vomiting, 
tachycardia and liver injury were identified as adverse effects 
(AE) during the hospitalization of the patients (Table II). AE 
were more common in group K compared to group D, but the 

difference was not statistically significant (P=0.101), except 
for diarrhea (P=0.002).

Discussion

Treatment for COVID‑19 is still far from being standardized. 
Therapeutic trials conducted have not been able to present 
an effective antiviral drug against SARS‑CoV‑2, to date. To 
our knowledge, there is only one ongoing study in the world 
comparing the effectiveness of the two antivirals (LPV vs. 
DRV) to date (12).

The median duration of viral shedding varies depending on 
the form of the disease and the treatment used from 11 days for 
mild cases (27) to 31 days in patients with severe illness (28). 
In our study, patients treated with lopinavir/ritonavir (LPV/r) 
had a viral shedding period of 21.25 days, and those with 
darunavir/ritonavir (DRV/r) had 28.71 days, but the number of 
patients who became negative on qPCR testing was signifi‑
cantly different between the two groups only after day 21 of 
hospitalization. The results obtained by us fall within the time 
periods presented by the medical literature. Their importance 
lies in the fact that although until now it is known that the 
presence of viral RNA in a test is not necessarily identically 
with the infectivity of the case, we do not have exact data about 
the latter.

In this study, patients treated with LPV/r required 
7.5 days less compared to those treated with DRV/r, until 
viral clearance was obtained. Considering that patients 
were discharged at the time of obtaining viral clearance, the 
decrease in the hospitalization within a week leads to cost 
reduction and a higher turnover of patients, in the moment 
which the number of places available for hospitalization of 
COVID‑19 patients is insufficient. In a study published in 
2020, performed on 30 Chinese patients diagnosed with 
COVID‑19, it was claimed that a 5‑day treatment with 
DRV did not increase the proportion of negative test results 
compared to standard care alone (15). Cao et al concluded, in 
a study of 199 Chinese patients with SARS‑Cov‑2 in Wuhan, 
Hubei Province, China, that 10 days of LPV/r treatment did 
not reduce the duration of viremia detection compared to 
standard care alone (13).

Our study identified that in cases of COVID‑19, LPV/r 
treatment maintained statistically significantly higher oxygen 

Figure 2. Histogram of the lowest SpO2 level during hospitalization. D group 
(53 cases): Treated with darunavir/ritonavir (DRV/r); K group (52 cases): 
Treated with lopinavir/ritonavir (LPV/r). *P=0.010, statistical significance 
according to the Student's t‑test.

Figure 1. Kaplan‑Meier curves for the time until viral clearance occurred. 
LHA, length of hospital admission. D group (53  cases): Treated with 
darunavir/ritonavir (DRV/r); K group (52 cases): Treated with lopinavir/ritonavir 
(LPV/r). *P=0.001, statistical significance according to log‑rank test.
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saturation values compared with those measured for the group 
with DRV/r therapy, with a difference of almost 1.89%; but 
the number of cases that developed acute respiratory failure 
did not differ significantly between the two groups. Shen et al 
demonstrated that placing a COVID‑19 patient in an nocturnal 
oxygen‑rich environment slowed down viral replication, 
decreased angiotensin‑converting enzyme 2 receptor expres‑
sion at the target cell, improved antiviral immune response via 
interferons, T and natural killer cells, and prevented disease 
progression to the severe form (29).

The prompt modification of therapy according to the 
changes in the clinical condition of COVID‑19 patients is 
important for the further evolution of the disease (7,30). Based 
on relatively few elements, but specific to lung damage, the 
Brescia‑COVID Respiratory Severity Scale (BCRSS) quickly 
alerts the clinician about the increasing levels of respiratory 
severity. The study did not identify statistically significant 
results for the BCRSS in the two treatment groups. The results 
obtained by us are in accordance with the medical literature. 
Thus, in the study by Cao et al, it was confirmed that LPV/r 
treatment in severe forms of the disease did not show obvious 
benefits (13).

The radiological aspect of the lung in SARS‑Cov2 infection 
has a critical role in establishing the diagnosis and follow‑up 
of patients. Pneumonia in cases of COVID‑19 patients requires 
follow‑up during evolution, to provide quick management in 
the case of aggravation (31). In our study, although treatment 
with LPV/r determined a satisfactory evolution of the chest 
CT in a higher percentage of patients, compared to the group 
treated with LPV/r, we did not register a statistically signifi‑
cant difference. The results obtained by us are the same as the 
current medical literature. Similarly, in a study by Li et al on 
86 Chinese patients with mild/moderate COVID‑19, the authors 
did not find improvement of chest CT after LPV/r treatment, 
compared with patients without antiviral therapy or those 

treated with Arbidol (32). To date, no data are available in the 
medical literature referring to chest CT in COVID‑19 patients 
treated with DRV/r.

Adverse effects (AEs) affect treatment compliance, and 
some may even make it impossible for their administra‑
tion. SARS‑CoV‑2 infection is responsible for multi‑organ 
damage; therefore overlapping post‑medication AEs are not 
desirable. Gastrointestinal manifestations, changes in renal 
function, hypersensitivity reactions, prolongation of the QT 
interval, blood dyscrasias are the most frequent AE of LPV/r 
administration in case of patients with COVID‑19, cited in the 
medical literature (33). In the present study, diarrhea was more 
frequently reported in patients treated with LPV/r compared 
to DRV/r (42.31% vs. 11.32%), but the number of patients with 
AEs after antiviral treatment did not statistically significantly 
differ in the two groups (53.85% vs. 32.08%). Both drugs were 
well tolerated, and it was not necessary to stop their administra‑
tion due to AEs. The studies with DRV/r in COVID‑19 patients 
do not report any notable AEs for the drug (15). Osborne et al, 
in a systematic benefit‑risk assessment made on 143 papers 
in 2020, concluded that the benefit‑risk profile of the LPV/r 
therapy for patients infected with SARS‑CoV‑2 is still not 
positive without other data (33).

In conclusion, although treatment with LPV/r or DRV/r is 
still recommended, due to the lack of therapeutic alternatives in 
SARS‑CoV‑2 infection, the effects of the two therapies are far 
from that which one could expect. Considering our experience, 

Figure 3. Histogram of the BCRCC. BCRSS, Brescia‑COVID Respiratory Severity Scale. (A) K group (52 cases): Treated with lopinavir/ritonavir (LPV/r); 
(B) D group (53 cases): Treated with darunavir/ritonavir (DRV/r).

Figure 4. Evolution of chest computed tomography (CT) in patients with 
COVID‑19 at 10 days. D group (53 cases): Treated with darunavir/ritonavir 
(DRV/r); K group (52 cases): Treated with lopinavir/ritonavir (LPV/r).

Table II. Adverse effects in patients with COVID‑19 during 
the treatment period.

	 Treatment groups
	 ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
	 K group	 D group
AE, n (%)	 (n=52) (%)	 (n=53) (%)	 P‑valuea

Stomatitis	 8 (15.38)	 5 (9.43)	 0.405
Diarrhea	 22 (42.31)	 6 (11.32)	 0.002
Abdominal pain	 14 (26.92)	 7 (13.21)	 0.126
Nausea	 7 (13.46)	 5 (9.43)	 0.563
Vomiting	 3 (5.77)	 0 (0.00)	 0.083
Tachycardia	 6 (11.54)	 5 (9.43)	 0.763
Liver injury	 12 (23.08)	 9 (16.98)	 0.512
Total	 28 (53.85)	 17 (32.08)	 0.101

AE, adverse effect. P‑value as determine by aChi‑square test. 
Significant P‑values are noted in bold print.
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except for a few AEs that could be managed conservatively 
without interruption of administration, the treatment did not 
show notable AEs.
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