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Background. Paxlovid was granted an Emergency Use Authorization for the treatment of mild to moderate coronavirus disease 
2019 (COVID-19), based on the interim analysis of the Evaluation of Protease Inhibition for COVID-19 in High-Risk Patients 
(EPIC-HR) trial. Paxlovid effectiveness needs to be assessed in a noncontrolled setting. In this study we used population-based 
real-world data to evaluate the effectiveness of Paxlovid.

Methods. The database of the largest healthcare provider in Israel was used to identify all adults aged 18 years or older with first- 
ever positive test for severe acute respiratory syndrome coronavirus 2 between January and February 2022, who were at high risk for 
severe COVID-19 and had no contraindications for Paxlovid use. Patients were included irrespective of their COVID-19 
vaccination status. Cox hazard regression was used to estimate the 28-day hazard ratio (HR) for severe COVID-19 or mortality 
with Paxlovid examined as time-dependent variable.

Results. Overall, 180 351 eligible patients were included; of these, only 4737 (2.6%) were treated with Paxlovid, and 135 482 
(75.1%) had adequate COVID-19 vaccination status. Both Paxlovid and adequate COVID-19 vaccination status were associated 
with significant decrease in the rate of severe COVID-19 or mortality with adjusted HRs of 0.54 (95% confidence interval [CI], 
.39–.75) and 0.20 (95% CI, .17–.22), respectively. Paxlovid appears to be more effective in older patients, immunosuppressed 
patients, and patients with underlying neurological or cardiovascular disease (interaction P , .05 for all). No significant 
interaction was detected between Paxlovid treatment and COVID-19 vaccination status.

Conclusions. This study suggests that in the era of Omicron and in real-life settings, Paxlovid is highly effective in reducing the 
risk of severe COVID-19 or mortality.
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The coronavirus disease 2019 (COVID-19) pandemic, caused 
by severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2), has been one of the greatest threats to public 
health in the 21st century with .400 million identified cases 
and .5.9 million deaths reported worldwide (as of 22 
February 2022) [1].

Multiple antivirals, monoclonal antibodies, and immuno-
modulatory drugs have been suggested as treatments for 
SARS-CoV-2 infection [2–4], but most of these measures have 
not effectively reduced the risk of progression to severe disease 
or are too expensive or logistically difficult to treat widely.

Paxlovid is a new oral antiviral drug, produced by Pfizer for 
use against COVID-19, given for 5 consecutive days to patients 
with mild to moderate disease. Paxlovid consists of nirmatrel-
vir, a novel SARS-CoV-2 main protease inhibitor targeting 
3CLpro of SARS-CoV-2, plus ritonavir (for its action as an in-
hibitor of cytochrome P450 3A4 to decrease nirmatrelvir me-
tabolism and increase its serum levels) [5, 6].

On 22 December 2021, the United States Food and Drug 
Administration (FDA) granted Emergency Use Authorization 
(EUA) for the unapproved product Paxlovid, for the treatment 
of mild to moderate COVID-19 in adults and pediatric patients 
(≥12 years of age weighing at least 40 kg) at increased risk of 
progression to severe COVID-19 [7]. The data supporting the 
EUA were based on the interim analysis of 1039 Paxlovid- 
treated patients and 1046 control patients receiving placebo, 
in the Evaluation of Protease Inhibition for Covid-19 in 
High-Risk Patients (EPIC-HR) trial (NCT04960202). 
EPIC-HR was a phase 2/3 randomized, double-blind, placebo- 
controlled study in nonhospitalized symptomatic adult patients 
with a first laboratory-confirmed diagnosis of SARS-CoV-2 
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infection, and at least 1 risk factor for progression to severe dis-
ease. The interim analysis showed reduced risk of hospitaliza-
tion due to COVID-19 and reduced mortality in a 28-day 
follow-up, by 88%, in the Paxlovid group compared to the pla-
cebo group [8, 9]. It should be noted that the EPIC-HR trial was 
conducted in the pre-BA.1 (Omicron) era. Thus, the generaliz-
ability of the results to infection with the Omicron variant is 
limited.

We aimed to conduct a large retrospective cohort study of 
high-risk COVID-19 patients, identified between January and 
February 2022 in Israel, to examine the real-life effectiveness 
of Paxlovid in preventing progression to severe COVID-19 
and mortality.

METHODS

Sources of Data

This study is based on data from 2 sources: the Clalit Health 
Services (CHS) database and the Israeli Ministry of Health 
(MOH) COVID-19 database. CHS provides inclusive health-
care for more than half of the Israeli population (≏4.7 million). 
CHS maintains a database that receives information from mul-
tiple sources including records of primary care physicians, 
community specialty clinics, hospitalizations, laboratories, 
and pharmacies. A registry of chronic diseases diagnoses is 
compiled from these data sources.

The COVID-19 database is maintained by the Israeli MOH 
and contains data on vaccination, SARS-CoV-2 polymerase 
chain reaction (PCR) and antigen test results, and COVID-19 
hospitalizations. The collected data are transferred daily to 
the healthcare providers. Several high-quality studies related 
to COVID-19 have been conducted based on integrated data 
from these 2 databases [10, 11]. A detailed description of the 
databases is provided in the Supplementary Appendix.

Study Population

In this retrospective cohort study, we used the computerized 
database of CHS to identify all adults aged 18 years or older 
with first-ever positive test for SARS-CoV-2 (including PCR 
or antigen tests), performed between 1 January and 28 
February 2022. To minimize confounding by indication, inclu-
sion in this study was limited to patients, who were potentially 
candidates for Paxlovid treatment, with at least 1 comorbidity 
or condition associated with high risk for severe COVID-19, 
as in the EPIC-HR trial, including age ≥60 years, body mass in-
dex (BMI) ≥30 kg/m2, diabetes, hypertension, cardiovascular 
disease, chronic liver disease, chronic lung disease, chronic kid-
ney disease, neurological disease, immunosuppression, and 
malignancy [12]. Unlike the EPIC-HR trial that excluded pa-
tients who have received any dose of a SARS-CoV-2 vaccine, 
in this study patients were eligible to be included irrespective 
of their SARS-CoV-2 vaccination status.

Exclusion criteria were use of medications that were contra-
indicated for use with Paxlovid (Supplementary Table 1), esti-
mated glomerular filtration rate ,30 mL/minute/1.73 m2, 
dialysis, weight ,40 kg, or pregnancy [6]. We also excluded pa-
tients treated with molnupiravir and patients who received 
Paxlovid .5 days following their positive SARS-CoV-2 test 
date.

In addition, to minimize selection bias, we excluded patients 
whose first positive SARS-CoV-2 test was performed during 
hospitalization or at the same day of admission. These patients 
are likely to have more advanced illness and unlikely to be treat-
ed with Paxlovid. Hence, their inclusion might selectively in-
flate outcome occurrence only in patients untreated with 
Paxlovid, thus favoring Paxlovid treatment.

Study Outcome and Follow-up

Study outcome was defined as the composite of severe 
COVID-19 or COVID-19–specific mortality, based on data ex-
tracted from the COVID-19 database. COVID-19 severity was 
determined according to the Israeli MOH guidelines, which are 
in accordance with the World Health Organization definitions 
[13]. Specifically, individuals who had oxygen saturation ,94% 
on room air at sea level, a ratio of arterial partial pressure of ox-
ygen to fraction of inspired oxygen ,300 mm Hg, or a respira-
tory rate .30 breaths/minute were considered as patients with 
severe illness.

Follow-up started at the date of SARS-CoV-2 test, and pa-
tients were followed from the start dates until the first occur-
rence of severe COVID-19, death, follow-up of 28 days, or 
end of follow-up on 10 March 2022, whichever came first.

Study Variables

For each patient, we extracted sociodemographic data including 
age, sex, population sector (general Jewish, ultra-Orthodox 
Jewish, Arab), and socioeconomic status (SES) (low, middle, 
high), which was based on the SES scores of the clinic neighbor-
hood as defined by the Israeli Central Bureau of Statistics. In ad-
dition, we extracted COVID-19 vaccination dates and data on 
comorbidities and conditions associated with high risk for 
severe COVID-19, including BMI, diabetes, hypertension, car-
diovascular disease, chronic lung disease, chronic liver disease, 
chronic kidney disease, neurological disorders, and immuno-
suppression [12]. As SES, population sector, and BMI had 
some missing values, we used these variables as categorical 
variables that included a separate category for missing values.

COVID-19 vaccination status at study entry was classified 
into 2 categories: adequate vs nonadequate vaccination status 
(Supplementary Appendix).

Data Analysis

Continuous variables were summarized with mean and stan-
dard deviation (SD), and categorical variables were summarized 
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with count and proportion. Multivariable logistic regression 
models, using backward selection, were used to identify risk fac-
tors independently associated with starting Paxlovid treatment 
within 5 days of positive test for SARS-CoV-2.

Multivariable Cox proportional hazard regression models 
were used to assess the association between Paxlovid use and 
the composite of severe COVID-19 or mortality, and to esti-
mate the hazard ratios (HRs) and 95% confidence intervals 

(CIs). Paxlovid was modeled as a time-dependent variable, al-
lowing subjects to transfer from one exposure group to another 
during follow-up. The multivariable Cox regression models 
were adjusted to baseline covariates selected by the method 
of backward selection from the following: age, population sec-
tor, SES, BMI, diabetes, hypertension, cardiovascular disease, 
chronic liver disease, chronic lung disease, chronic kidney dis-
ease, neurological disease, malignancy in the prior year, 

Figure 1. Flowchart for selection of study population. *Any of the following: age ≥60 years, body mass index ≥30 kg/m2, diabetes, hypertension, cardiovascular disease, 
chronic liver disease, chronic lung disease, chronic kidney disease, neurological disease, immunosuppression, and malignancy. Abbreviations: COVID-19, coronavirus disease 
2019; eGFR, estimated glomerular filtration rate; PCR, polymerase chain reaction; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2.
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immunosuppression, and COVID-19 vaccination status. An 
interaction was also examined between Paxlovid and variables 
that remained in the final multivariable model.

Statistical analyses were performed using IBM SPSS Statistics 
version 28.0 (IBM, New York, New York), and SAS version 9.3 
software (SAS Institute, Cary, North Carolina).

Ethical Considerations

This study was approved by the institutional review board of 
Lady Davis Medical Canter and the data utilization committee 
of CHS. Owing to the retrospective nature of the study, a waiver 
of informed consent was granted by the institutional reviewed 
board.

RESULTS

Study Population Characteristics

Overall, 180 351 patients were included and were eligible for re-
ceiving Paxlovid in CHS, during January–February 2022. A 
flowchart depicting study population selection is shown in 
Figure 1. Overall, 4737 received Paxlovid; of these, 3361 
(71.0%) received Paxlovid within 3 days of a positive test for 
SARS-CoV-2 infection (Supplementary Figure 1). The mean 
age of eligible patients was 54.2 (SD, 16.9), 73 959 (41.0%) 
were males, and 135 482 (75.1%) had adequate COVID-19 vac-
cination status. Patients treated with Paxlovid were older, more 

likely to be male, more likely to belong to the Jewish population 
sector and to higher socioeconomic class, and in general more 
likely to have higher frequency of underlying comorbidities. 
The baseline sociodemographic and clinical characteristics of 
eligible patients are shown in Table 1.

Predictors of Paxlovid Treatment

Multivariable logistic regression models showed that low- 
middle SES was associated with lower use of Paxlovid, com-
pared to high SES. Belonging to the Arab population sector 
was also associated with lower use of Paxlovid, compared to 
the general Jewish sector. Patients with adequate COVID-19 
vaccination status were less likely to be treated with Paxlovid 
in comparison to patients with inadequate COVID-19 vaccina-
tion status (Figure 2). Older age, obesity, diabetes, cardiovascu-
lar disease, chronic lung disease, malignancy, and 
immunosuppression were all independent predictor of higher 
use of Paxlovid, whereas chronic kidney disease and neurolog-
ical disease were associated with lower likelihood of Paxlovid 
use (Figure 2).

Effectiveness of Paxlovid

Overall, 942 events occurred in all 180 351 included patients, 
reflecting a crude incidence rate of 5.6 per 1000 person-months. 
The crude incidence rate was 3.4 per 1000 person-months in 

Table 1. Baseline Sociodemographic and Clinical Characteristics (N= 180 351)

Variable
All Patients 

(N= 180 351) Patients Treated With Paxlovid (n=4737) Patients Not Treated With Paxlovid (n=175 614)

Age, y, mean + SD 54.2 + 16.9 68.5 + 12.5 53.9 + 16.8

Male sex 73 959 (41.0) 1992 (42.1) 71 967 (41.0)

Population sectora

Arab 33 058 (18.3) 300 (6.3) 32 758 (18.7)

Ultra-Orthodox Jewish 7031 (3.9) 202 (4.3) 6835 (3.9)

General Jewish 139 698 (77.5) 4234 (89.4) 135 464 (77.1)

SESa

Low 63 738 (35.3) 1120 (23.6) 62 618 (35.7)

Middle 77 018 (42.7) 2090 (44.1) 74 928 (42.7)

High 38 539 (21.4) 1517 (32.0) 37 022 (21.1)

Comorbidities

BMIa ≥30 kg/m2 99 876 (55.4) 1938 (40.9) 97 938 (55.8)

Diabetes 27 673 (20.9) 1826 (38.5) 35 847 (20.4)

Hypertension 54 692 (30.3) 2447 (51.7) 52 245 (29.7)

Cardiovascular disease 24 999 (13.9) 1506 (31.8) 23 493 (13.4)

Chronic liver disease 1802 (1.0) 69 (1.5) 1733 (1.0)

Chronic lung disease 6728 (3.7) 499 (10.5) 6229 (3.5)

Chronic kidney disease 4896 (2.7) 231 (4.9) 4665 (2.7)

Neurological disease 11 291 (6.3) 327 (6.9) 10 964 (6.2)

Malignancy in the prior year 1702 (0.94) 178 (3.8) 1524 (0.88)

Immunosuppression 1530 (0.85) 316 (6.7) 1214 (0.69)

Adequate COVID-19 vaccination 135 482 (75.1) 3686 (77.8) 131 796 (75.0)

Data are presented as No. (%) unless otherwise indicated.  

Abbreviations: BMI, body mass index; COVID-19, coronavirus disease 2019; SD, standard deviation; SES, socioeconomic status.  
aThe following variables have missing values: population sector, 558 (0.31%); SES, 1056 (0.58%); and BMI, 1368 (0.76%).
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vaccinated patients and 13.4 per 1000 person-months in unvac-
cinated patients. A total of 39 events occurred in the 4737 pa-
tients treated with Paxlovid, reflecting a crude incidence rate 
of 10.4 per 1000 person-months, whereas 903 events occurred 
in the 175 614 patients not treated with Paxlovid, reflecting a 
crude incidence rate of 5.6 per 1000 person-months. The higher 
crude incidence rate in treated patients is likely attributed to 
older age and higher frequency of underlying comorbidities 
(Table 1). Indeed, Paxlovid was independently associated 
with a significantly decreased risk for the composite of severe 
COVID-19 or mortality, in a multivariable Cox regression 
models, with an HR of .54 (95% CI, .39–.75). Adequate 
COVID-19 vaccination status was also associated with signifi-
cantly decreased risk for the composite of severe COVID-19 
or mortality (HR, 0.20 [95% CI, .17–.22]) (Table 2).

Age, male sex, low SES, belonging to the Arab population 
sector, diabetes, cardiovascular disease, chronic lung disease, 
chronic kidney disease, neurological disease, malignancy, and 
immunosuppression were retained in the Cox multivariable 

model and were all associated with increased risk for the com-
posite of severe COVID-19 or mortality. Of them, immunosup-
pression, neurological disease, and malignancy had the 
strongest association, with HRs of 6.43 (95% CI, 4.95–8.34), 
2.28 (95% CI, 1.95–2.67), and 2.15 (95% CI, 1.54–3.00), respec-
tively. Age was also a strong risk factor with an HR of 2.28 (95% 
CI, 2.16–2.41) for each 10-year increase (Table 2).

A sensitivity analysis, restricted to patients diagnosed with 
COVID-19 after mid-January, when the Omicron variant was 
the prevailing circulating variant, included 146 228 eligible pa-
tients, of whom 3761 were treated with Paxlovid. This analysis 
shows that Paxlovid was associated with greater decrease in the 
composite of severe COVID-19 and mortality (HR, 0.43 [95% 
CI, .85–.64]) (Supplementary Table 2).

An interaction was examined between Paxlovid and all var-
iables that were retained in the multivariable Cox regression 
model (Figure 3). This analysis suggests that Paxlovid appears 
to be more effective in older patients, patients with cardiovas-
cular disease, patients with neurological disease, and in 

Figure 2. Multivariable odds ratios for risk factors associated with starting Paxlovid treatment within 5 days after positive test for severe acute respiratory syndrome 
coronavirus 2 (n= 211 279). *The following variables were included in the multivariable logistic regression model, using backward selection: age, sex, population sector, 
socioeconomic status, body mass index, diabetes, hypertension, cardiovascular disease, chronic liver disease, chronic lung disease, chronic kidney disease, neurological 
disease, malignancy in the prior year, immunosuppression, and adequate coronavirus disease 2019 vaccination. Abbreviations: CI, confidence interval; COVID-19, coronavirus 
disease 2019.
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immunosuppressed patients (P value for interaction , .05 for 
all). The magnitude of Paxlovid effectiveness appears to be un-
related to COVID-19 vaccination status (P value for interaction 
= .129) (Figure 3).

DISCUSSION

In this real-world study, we show that treatment with Paxlovid 
in the first 5 days of SARS-CoV-2 infection is associated with 
markedly reduced risk of progression to severe COVID-19 or 
mortality, regardless of vaccination status for SARS-CoV-2. 
Notably, this study was conducted in Israel when Omicron 
was the dominant variant, and shows high effectiveness of 
Paxlovid against infection with the Omicron variant. In addi-
tion, this study confirms that having adequate vaccination sta-
tus against SARS-CoV-2 remains the most effective treatment 
in preventing severe illness.

Although the magnitude of the effect is smaller, the direction 
of the results is in line with the results of interim analysis of the 
EPIC-HR trial, a phase 2/3 randomized, double-blind, placebo- 
controlled study that provided the evidence upon which the 
FDA based its decision to grant Paxlovid an EUA for the treat-
ment of mild to moderate COVID-19 [5–7].

The magnitude of risk reduction was larger in the EPIC-HR 
trial (88%) than in the current study (46%). The lower risk 

reduction we have observed in the real-world setting might 
be explained by several differences between the studies, includ-
ing those related to the virus, study design, and settings. In par-
ticular, in the EPIC-HR trial the B.1.617.2 (Delta) strain was the 
dominant variant (98%), including clades 21J, 21A, and 21I [5, 
7], while the current study was conducted when Paxlovid was 
first introduced in Israel on January 2022 simultaneously 
with the beginning of the fifth COVID-19 wave in the country 
with a predominant circulation of the BA.1 variant, Omicron 
(approximately 95%) [14]. It has been described that 
Omicron causes lower rates of severe cases [15]. As for study 
design differences, we included patients with laboratory confir-
mation of SARS-CoV-2 infection, as we had no data on 
COVID-19–related symptoms. In the EPIC-HR trial, only 
symptomatic adults were included, prone to more severe dis-
ease [5]. Moreover, Paxlovid might have been administered 
earlier in the trial compared to patients in this real-life cohort, 
as treatment in the trial was given up to 5 days from symptoms 
onset, while in the current study patients were included up to 5 
days from SARS-CoV-2 laboratory confirmation; assuming 
that symptoms usually precede laboratory confirmation, higher 
effectiveness of earlier treatment is expected in the trial. In ad-
dition, we followed an intention-to-treat approach, and as such 
the current results are likely an underestimation of the real ef-
fect of treatment, provided that adherence in the real-world set-
ting might be lower than in a clinical trial.

Importantly also, the EPIC-HR trial included only patients 
who were unvaccinated for COVID-19 while in the current 
study both vaccinated and unvaccinated patients were includ-
ed. However, a subgroup analysis in our study showed that 
the magnitude of the effectiveness of Paxlovid is similar in vac-
cinated and unvaccinated patients. Moreover, our study 
showed that COVID-19 vaccine is independently associated 
with a significant decrease in the risk of severe COVID-19 
and mortality with an estimated relative risk reduction of 
80%. These findings are in line with previous studies, and 
strongly suggest that COVID-19 vaccine remains the most im-
portant medical intervention available to lower the risk of com-
plications and death in patients with COVID-19 [16–18].

It should be noted that the number of eligible patients iden-
tified in our study (n= 180 351) was much higher than the 
number of patients who were actually treated with Paxlovid 
(n= 4737). This difference might be explained by several fac-
tors. First, eligibility in the current study was based on at least 
1 risk factor for severe COVID-19 as in the EPIC-HR trial [5], 
whereas in CHS, the eligibility for treatment was centrally de-
termined by CHS and appears to have followed a more strin-
gent criteria due to fear of adverse events and drug 
interactions. However, the effect of this selection process is like-
ly to bias the results toward the null as treated patients are ex-
pected to have more risk factors for severe illness, which is also 
suggested from our data. In addition, relying on the date of 

Table 2. Multivariable Cox Regression Analysis of Time to the Composite 
of Severe Coronavirus Disease 2019 or Mortality, Using Paxlovid 
Treatment as Time-Dependent Variable (N= 180 351)

Variable HR (95% CI) P Value

Paxlovid 0.54 (.39–.75) ,.001

Adequate COVID-19 vaccination 0.20 (.17–.22) ,.001

Age (HR for each 10-year increase) 2.28 (2.16–2.41) ,.001

Male sex 1.74 (1.52–1.99) ,.001

Population sector

Arab 1.36 (1.12–1.64) .002

Ultra-Orthodox Jewish 0.82 (.59–1.15) .260

General Jewish Reference

Socioeconomic status

Low 1.37 (1.10–1.70) .005

Middle 1.20 (.99–1.47) .068

High Reference

Comorbidities

Diabetes 1.32 (1.15–1.51) ,.001

Cardiovascular disease 1.70 (1.47–1.97) ,.001

Chronic lung disease 2.20 (1.85–2.61) ,.001

Chronic kidney disease 1.63 (1.36–1.94) ,.001

Neurological disease 2.28 (1.95–2.67) ,.001

Malignancy in the prior year 2.15 (1.54–3.00) ,.001

Immunosuppression 6.43 (4.95–8.34) ,.001

The following variables were included in the multivariable Cox regression model, using 
backward selection: age, sex, population sector, socioeconomic status, body mass index, 
diabetes, hypertension, cardiovascular disease, chronic liver disease, chronic lung 
disease, chronic kidney disease, neurological disease, malignancy in the prior year, 
immunosuppression, and adequate COVID-19 vaccination.  

Abbreviations: CI, confidence interval; COVID-19, coronavirus disease 2019; HR, hazard 
ratio.
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SARS-CoV-2 test in our study to identify eligible patients, and 
not on the start of symptoms, might have inflated the number 
of identified potentially eligible patients. Indeed, it is likely that 
many of identified patients were in reality not eligible to receive 
Paxlovid because their symptoms started .5 days before the 
SARS-CoV-2 test. In addition, the untreated group likely in-
cludes asymptomatic patients who are less likely to develop 
the study outcome, hence biasing the results toward the null. 
It is also worth noting that data on the characteristics and the 
proportion of eligible patients that refused the medication 
were unavailable.

This study has other limitations. As with any retrospective 
cohort study that is based on data from clinical and adminis-
trative databases, a possible limitation may be related to the 
quality of the data. Despite that, information about study out-
comes and the administration of COVID-19 vaccines, collect-
ed prospectively as part of the Israeli MOH COVID-19 
database, are considered complete. Information about 
Paxlovid is also closely monitored by CHS and is considered 
complete. In addition, this retrospective cohort study is obser-
vational in nature; thus, even with adjustment for a large 

number of confounders associated with high risk for severe 
COVID-19, residual confounding remains of concern. 
Furthermore, relying on the date of SARS-CoV-2 test in our 
study, to identify eligible patients, and not on the start of 
symptoms might have introduced selection bias by allowing 
differentially patients with delayed diagnosis and more ad-
vanced disease to be included more in the untreated group, 
hence favoring Paxlovid treatment. However, we tried to min-
imize this bias by excluding patients whose SARS-CoV-2 test 
was performed during hospitalization or at the day of admis-
sion, as these patients are more likely to have advanced illness 
at the time of diagnosis.

Interestingly, our study also shows differences within popu-
lation sectors and SES status with lower tendency to receive 
Paxlovid and a higher risk of severe COVID-19 or mortality 
in the Arab minority. Explanations for the health gaps include 
socioeconomic differences and differences in social structure 
including community support, access to healthcare, medical 
awareness, and underlying comorbidities.

Despite the shown effectiveness, it should be noted that 
Paxlovid is not recommended in several medical conditions 

Figure 3. The effectiveness of Paxlovid in reducing the risk of severe coronavirus disease 2019 or mortality by subgroups of selected sociodemographic and clinical var-
iables. *Selection of examined subgroups was based on variables that were retained in the multivariable Cox hazard regression analysis of the overall effect (Table 2). 
Abbreviations: CI, confidence interval; COVID-19, coronavirus disease 2019.
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and has complex drug-drug interactions, due to the ritonavir 
component of the combination. Therefore, clinicians should 
carefully review the patient’s concomitant medications and 
evaluate potential drug-drug interactions. This may limit the 
use of Paxlovid in high-risk patients, for whom other alterna-
tive antivirals might be appropriate [19–21].

In summary, this study suggests that treatment with Paxlovid 
is associated with prominent reduction of severe COVID-19 
and mortality in real life and in the era of Omicron, especially 
in older patients. This study further confirms that COVID-19 
vaccine remains the most effective intervention to prevent dis-
ease progression and death among COVID-19 patients.
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Supplementary materials are available at Clinical Infectious Diseases online. 
Consisting of data provided by the authors to benefit the reader, the posted 
materials are not copyedited and are the sole responsibility of the authors, 
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