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Effectiveness of early treatment of lopinavir-ritonavir in
patients with severe COVID-19: a case series
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Aim

The inconsistent effects of lopinavir-ritonavir (LPV/r) on
COVID-19 seem to be caused by the therapeutic window. In
the present study, we aim to present the effects of early LPV/r
treatment on patients with severe COVID-19.

Methods

The demographics, characteristics, treatments, SARS-CoV-2
test results and outcomes of 19 patients with severe COVID-19
treated with LPV/r within 12 days of onset of symptoms were
retrospectively assessed.

Results

Within 3 days of admission, three (15.79%) patients received
noninvasive ventilation, and 16 (84.21%) patients received high-
flow oxygen support. The median duration between the onset
of symptoms and initiating LPV/r therapy was 9 (range 2-12)
days. The median course of LPV/r treatment was 11 (range 7-17)
days. One of the 19 patients (5.26%) died. Of the 18 patients
discharged, the median hospital stay was 17 (range 11-45) days.
At day 6 after LPV/r therapy was initiated, 68.42% of patients
were virologically cured, increasing to 84.22% at day 12.

Conclusion

In this cohort of patients with severe COVID-19 who were
treated with LPV/r within 12 days of the onset of symptoms,
clinical improvement was observed in 18/19 patients (94.74%).
Randomised controlled trials are urgently needed to further
evaluate this strategy.
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Introduction

One of the most promising drugs for the treatment of coronavirus
disease 2019 (COVID-19) is lopinavir—ritonavir (LPV/r). But it is
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dispiriting that no benefit has been observed with LPV/r treatment
in recent open-label randomised controlled trials in adult patients
hospitalised with COVID-19."? However, in a posthoc subgroup
analysis of the patients who were treated within 12 days after
the onset of symptoms, the mortality in standard-care group was
numerically greater than the LPV/r group.' It seems that early
intervention with LPV/r may be of benefit in COVID-19. This hypothesis
was also supported by a retrospective analysis which identified that
COVID-19 patients may benefit from sustained lopinavir-combined
regimen with a median length of time between the onset of
symptoms and therapy initiation of 5 days (interquartile range [IQR]
3-6).3 At present, the results regarding the efficacy of LPV/r treatment
in COVID-19 show inconsistency between studies.“”” Whether this is
caused by the therapeutic window of LPV/ris still not well illustrated.
In this retrospective observational study, we aim to present the
effects of an early intervention with LPV/r on patients with severe
COVID-19 in a single centre, providing additional evidence on the
clinical use of LPV/rin COVID-19.

Methods
Study design and participants

This retrospective study included patients with confirmed COVID-19
who were treated with LPV/r and discharged or died from 27
January 2020 to 24 March 2020 at Tongji Hospital in Wuhan,
China. The inclusion criteria of our study were patients aged 18-80
years with molecularly proven SARS-CoV-2 infections who were
classified as severe cases on admission and who received LPV/r
treatment as least 3 days. Cases where the length of time between
the onset of symptoms and initiating LPV/r therapy was >12 days,
where LPV/r therapy was used in combination with other antiviral(s)
after admission, or where there was insufficient information of the
evaluation indexes were excluded from the study. The criteria for
defining severe COVID-19 were derived from the literature.®?

The data, including demographics, clinical characteristics,
treatments, results of oropharyngeal and nasopharyngeal swab
tests for SARS-CoV-2 nucleic acid, and patient outcomes (mortality
and the hospitalisation time) were obtained from the medical
records. The study was approved by the ethical committee of
Huazhong University of Science and Technology.

Statistics

Data are presented as median (range) or as the number and
percentage, as appropriate.
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Table 1. Clinical characteristics and outcomes of severe COVID-19 patients treated with lopinavir-ritonavir
(LPV/r) within 12 days of onset of symptoms

Case Sex Age Category of Comorbidity =~ Symptom onset  Course of LPV/r  Clinical Hospitalisation
No. oxygen support to LPV/r therapy use (days) outcomes time (days)
(days)
1 M 63 Non-invasive None 9 12 Discharge 44
ventilation
2 M 32 High-flow oxygen  Hepatitis B 9 7 Discharge 17
infection
3 M 71 Non-invasive None 11 8 Death N/A
ventilation
4 M 73 High-flow oxygen ~ Rheumatoid 4 10 Discharge 15
arthritis
5 M 55 High-flow oxygen  Hypertension 7 12 Discharge 42
Haemorrhage
6 M 67 High-flow oxygen ~ None 6 10 Discharge 13
7 M 57 High-flow oxygen ~ None 10 7 Discharge 45
8 M 77 High-flow oxygen  Gout 12 12 Discharge 29
9 F 75 High-flow oxygen ~ None 8 14 Discharge 22
10 F 57 Non-invasive Hypertension, 11 11 Discharge 39
ventilation diabetes
11 M 46 High-flow oxygen ~ Hypertension 12 10 Discharge 11
12 F 65 High-flow oxygen ~ None 3 12 Discharge 17
13 M 33 High-flow oxygen ~ None 11 15 Discharge 15
14 F 46 High-flow oxygen ~ None 5 14 Discharge 17
15 M 61 High-flow oxygen  Diabetes 11 9 Discharge 14
16 F 38 High-flow oxygen ~ None 2 11 Discharge 13
17 F 57 High-flow oxygen ~ None 5 17 Discharge 35
18 F 72 High-flow oxygen ~ None 12 10 Discharge 27
19 M 42 High-flow oxygen  Diabetes 9 12 Discharge 17
Results A rapid fall in the viral-positive rate in oropharyngeal and

nasopharyngeal swabs tested by PCR was noted (Fig 1). At day

6 from initiation of the LPV/r therapy, 68.42% of patients were
virologically cured, and 84.22% of the patients were virologically
cured at day 12.

19 patients (12 males and seven females) with severe COVID-19
were included in this study. They were treated with LPV/r (400 mg
and 100 mq) twice daily on the day of admission or on the day
after. Patients received symptomatic treatment, antibiotics

and supportive therapies as appropriate. The characteristics,

) S Discussion
treatment, and outcomes of the patients are summarised in
Table 1. The median age of the patients was 57 (range 32-77) This retrospective report describes the clinical outcomes in a small
years. Eight (42.11%) patients had one or more comorbidities cohort of COVID-19 patients who were treated with LPV/r no more
at admission, including hepatitis B infection, rheumatoid than 12 days after the first onset of symptoms. Specifically, the
arthritis, hypertension, hemorrhage and diabetes. Within 3 days in-hospital mortality was 5.26%, and 94.74% of patients have
of admission, three (15.79%) patients received noninvasive recovered and been discharged. The median hospital stay was 17
ventilation, and 16 (84.21%) received high-flow oxygen support. (range 11-45) days, and 68.42% of patients were virologically
The median duration between the onset of symptom and cured at day 6 from LPV/r therapy initiation and 84.22% of
initiating LPV/r therapy was 9 (range 2-12) days. The median patients cured at day 12.
course of LPV/r use was 11 (range 7-17) days. One of the 19 In arecent randomised controlled trial of LPV/r in adults
patients (5.26%) died, and the 18 remaining patients (94.74%) hospitalised with severe COVID-19 conducted by Cao et al, the
have recovered and been discharged. Of the 18 patients who 28-day mortalities of the standard-care group treated within 12 days
were discharged, the median hospital stay was 17 (range after the onset of symptom was 27.1%.' By way of comparison, the
11-45) days. 5.26% mortality observed in this LPV/r use cohort is noteworthy
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Fig 1. The change of SARS-CoV-2 positive rate over time. The fall in culture positivity from the third day after the onset of LPV/r therapy is remarkable.
At day 6 after LPV/r therapy was initiated, 68.42 % of patients were virologically cured and 84.22% of patients were virologically cured at day 12.

since the age, oxygen-support category, and comorbidities between
this LPV/r use cohort and the standard-care group of Cao et al’s trial
were comparable at admission. Moreover, in a cohort of patients
hospitalised for severe COVID-19 who were treated with remdesivir,
the mortality in patients receiving noninvasive oxygen support was
5.3%.1° This mortality rate is very close to our results of 5.26%. It is
important to note that it was suggested that the use of remdesivir in
patients with severe COVID-19 may have clinical benefit.'®

Patients with clinical improvement and two consecutive negative
PCR tests can be discharged according to national guidelines.
However, a stricter policy followed in some hospitals, including
ours, is that several days of observation is also required before
COVID-19 patients are discharged. Therefore the length of stay in
this cohort seems not to be directly comparable to those in other
reports. Despite this, the hospital stays (median 17 days, range
11-45 days) of the discharged patients in this LPV/r use cohort is
still encouraging, since Liu et al'" reported a median length of stay
of 25 (range 14-44) days, Zheng et al'? a median length of stay
of 35.97 days and Zhou et al"® a median time from illness onset to
discharge of 40.0 (IQR 32.0-46.0) in severe COVID-19 patients.

The favourable evolution of our patients under an early LPV/r
treatment paralleled a relatively rapid negative test for SARS-
CoV-2. These data are important to compare with those in the
literature, which shows that the median duration of viral shedding
was 31 (IQR: 24-40) days from illness onset.” There was also
research reported that the number of days required for nCoV-RNA
turning negative was 12.0 = 0.82 in patients who were just treated
with adjuvant medicine.> However, the fall in culture positivity from
the third day after the onset of LPV/r therapy is remarkable in our
cohort and is one element suggesting the effectiveness of this
treatment. A recent study showed that patients who initiated LPV/r
treatment within 10 days from symptom onset, but not those
who initiated treatment from day 11 onwards, had significantly
shorter viral shedding duration compared with those without LPV/r
treatment,'* which was consistent with our findings.

The results from the recently randomised evaluation of
COVID-19 therapy (RECOVERY) trial showed that LPV/r was
not associated with reductions in 28-day mortality, duration
of hospital stay, or risk of progressing to invasive mechanical
ventilation or death.? This finding was contrast with our results.
However, RECOVERY included patients who did not initiate
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LPV/r therapy until >12 days after the onset of symptoms.
Therefore, the therapeutic window of LPV/r treatment could be an
explanation for the contradictions. Direct acting antiviral drugs
are usually more effective when used earlier during the disease
course, corresponding to reports from the literature that early
administration of LPV/r could prevent COVID-19.2"1¢ Moreover, the
course of treatment, clinical severity, the comorbidities of patients
and the adjuvant drugs used may also influence the effects of
LPV/rin different studies.

In this retrospective study, data on the safety and side-effects of
LPV/r were not collected because attribution of the dysfunction to
either LPV/r or the COVID-19 is challenging. Interpretation of the
results in this descriptive pilot study is limited by the small size of
the cohort, and we did not attempt an analytic approach to account
for possible confounds. Nor did we evaluate the clinical relevance
of the patients’ co-morbidities on the effects of LPV/r or he
potential risk of drug—drug interactions between LPV/r and co-
medications used for the management of other comorbidities in
these patients. But for all this, the preliminary data in this cohort
suggest that early intervention with LPV/r treatment in patients with
severe COVID-19 could be effective and randomised controlled trials
are urgently needed to further evaluate this strategy. m
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