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ABSTRACT

Background: Nirmatrelvir/ritonavir was Korea's first oral antiviral agent to treat coronavirus 
disease 2019 (COVID-19). We analyzed the nirmatrelvir/ritonavir prescription rate and 
treatment outcomes in treatment-eligible patients with COVID-19 receiving home-based care.
Materials and Methods: We retrospectively collected data of patients with COVID-19-eligible 
for nirmatrelvir/ritonavir treatment from January 14, 2022, to February 15, 2022. We analyzed the 
prescription rate of nirmatrelvir/ritonavir, the reasons for non-prescription, and patient outcomes.
Results: A total of 414 patients were included, of whom 44.2% were male, and the mean age 
was 64.6 (standard deviation [SD] = 8.5). Approximately 73.2% (n = 303) of patients were not 
prescribed nirmatrelvir/ritonavir. More than fourth-fifths of the patients refused nirmatrelvir/
ritonavir treatment (n = 262, 86.5%). The mean symptom duration was significantly shorter 
in the prescription group (5.2 days [SD = 2.3] vs. 4.4 days [SD = 1.9], P = 0.001). A total of 
6 (1.4%) patients were hospitalized, and none of the patients who received nirmatrelvir/
ritonavir required admission. Among the patients prescribed nirmatrelvir/ritonavir (n = 111), 
17 (15.3%) patients experienced side effects, and 5 (4.5%) patients discontinued nirmatrelvir/
ritonavir due to side effects.
Conclusion: The nirmatrelvir/ritonavir prescription rate was low, with more than fourth-fifths 
of non-prescriptions being due to patient refusal. Symptom resolution was faster, and no 
life-threatening side effects were reported. Accurate information about drug safety must be 
provided to patients to make informed decisions regarding nirmatrelvir/ritonavir treatment.
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INTRODUCTION

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) was first discovered in 
Wuhan, China, in December 2019. Approximately 620 million cases of coronavirus disease 
2019 (COVID-19) have been confirmed, and 6.5 million people have died of COVID-19 
globally [1]. Various attempts have been made to end the COVID-19 pandemic. About 55.3% 
of the world’s population has been vaccinated against COVID-19, and antiviral agents and 
monoclonal antibodies have also been studied to improve symptoms and prevent severe 
disease [2-8].
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Nirmatrelvir/ritonavir (Paxlovid®, Pfizer, New York, NY, USA) was first approved by the US 
Food and Drug Administration as an oral antiviral agent for the treatment of COVID-19 
[9]. Nirmatrelvir is a SARS-CoV-2 protease inhibitor, and ritonavir inhibits the metabolism 
of nirmatrelvir, causing it to remain in the body at a high concentration for a longer 
period [7]. A clinical trial by Pfizer, the developer of nirmatrelvir/ritonavir, reported that 
nirmatrelvir/ritonavir treatment reduced the risk of hospitalization or death from any 
cause by 89% compared to placebo [7]. Because it was administered orally and had proven 
effective in clinical trials, it was expected that the introduction of nirmatrelvir/ritonavir 
would significantly impact the COVID-19 pandemic. However, there were concerns that its 
prescription would be limited. Ritonavir is a potent inhibitor of cytochrome P450 CYP3A 
enzymes and interacts with CYP3A-dependent drugs [10]. In addition, nirmatrelvir/ritonavir 
must be taken within 5 days of symptom onset to be effective.

In Korea, nirmatrelvir/ritonavir was approved as an oral treatment agent for COVID-19 by the 
Korean Ministry of Food and Drug Safety on December 27, 2021 [11]. Treatment programs 
were introduced in home-based care patients and patients treated in community treatment 
centers on January 14, 2022 [12]. While the global COVID-19 pandemic goes on, for a 
continued drug introduction and use in the future, data on prescription, side effects, and 
effects of the drug would be important. This study aimed to investigate the prescription rate 
and outcomes of nirmatrelvir/ritonavir treatment among home-based care patients.

MATERIALS AND METHODS

1. Study design and patient selection
This retrospective study was performed at Kangnam Sacred Heart Hospital in patients with 
confirmed COVID-19 receiving home-based care from January 14, 2022, to February 15, 2022.

Patients qualified for nirmatrelvir/ritonavir treatment based on the following criteria: 
fulfillment of at least one point of criteria 1 and all points of criteria 2 [12, 13].

Criteria 1
From January 14 to 21, 2022: (1) patients 65 years of age or older; (2) immunocompromised 
patients [12].

From January 22 to February 6, 2022: patients aged 60 years or older; other indications 
remained the same.

From February 7, 2022, onwards: patients 50 years of age or older with comorbidities (diabetes 
mellitus, cardiovascular disorders such as hypertension, chronic renal disease, chronic 
lung disease including asthma, active cancer, overweight [body mass index ≥25 kg/m2], 
immunosuppression, sickle cell disease, or neurodevelopmental disorders); other indications 
remained the same.

Criteria 2
1) Treatment could be initiated within 5 days of symptom onset.
2) The patient did not require supplementary oxygen.

758

Nirmatrelvir/ritonavir prescription rate and outcomes

https://doi.org/10.3947/ic.2022.0123https://icjournal.org



Nirmatrelvir/ritonavir was not prescribed in asymptomatic patients and contraindicated 
in patients using medications that interact with nirmatrelvir/ritonavir that could not be 
temporarily discontinued [14] and in those with severe renal or hepatic dysfunction.

Patients who satisfied at least one point of Criteria 1 were selected for the study.

2. Ethics statement
The study was approved by the Institutional Review Board (IRB) of Kangnam Sacred Heart 
Hospital (IRB No.2022-02-021). The requirement for informed consent was waived.

3. Nirmatrelvir/ritonavir treatment and home-based care monitoring
Kangnam Sacred Heart Hospital is a medical institution providing home-based care in 
agreement with Youngdeungpo-gu, Seoul, Korea. This institution receives and manages a list 
of patients with confirmed COVID-19 eligible for home-based care daily from a public health 
center. Home-based care nurses telephonically monitored the patient’s condition twice daily 
(9 AM and 5 PM).

Patients were evaluated for nirmatrelvir/ritonavir treatment eligibility at the registered in 
home-based care. All indicated patients were informed about nirmatrelvir/ritonavir, and 
their intention to take the nirmatrelvir/ritonavir was confirmed in the first monitoring. With 
their consent, home-based care nurses provided the patient list to the doctor in charge. 
Nirmatrelvir/ritonavir was finally prescribed under the decision of the doctor in charge.

The prescription was sent to the public health center by fax, and nirmatrelvir/ritonavir was 
delivered to the patients’ homes. Two pills of 150 mg nirmatrelvir and one pill of 100 mg of 
ritonavir should be taken together twice a day for 5 days. In the monitoring by home-based 
care nurses, the patients’ COVID-19 symptoms, treatment adherence, and the development of 
side effects were collected.

4. Data collection and outcomes
We retrospectively reviewed the patient’s electronic medical records and collected data on 
patient characteristics such as age, sex, comorbidities, COVID-19 positive test date, date of 
symptom onset, and current medication use.

We compared the characteristics and outcomes of patients who were prescribed nirmatrelvir/
ritonavir with the characteristics of those who were not. The primary outcome of this study 
was the proportion of hospitalization. Moreover, the duration of the resolution of symptoms 
and the reasons for non-prescription were analyzed. When the patient did not complain of any 
special symptoms during monitoring, it was judged that the symptoms had resolved that day.

5. Statistical analysis
Continuous variables were presented as mean ± standard deviation (SD) or median 
(interquartile range [IQR]), as appropriate. Statistical significance was assessed using the 
chi-square test and Fisher’s exact test for categorical variables. Non-categorical variables were 
tested using the two-sided unpaired t-test or Mann–Whitney U test. Statistical significance 
was set at P <0.05. Statistical analyses were performed using SPSS (version 27.0, IBM, 
Chicago, IL, USA).
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RESULTS

1. Characteristics of participants
A total of 625 patients qualified for the study, but 122 patients were asymptomatic from 
diagnosis to the conclusion of monitoring, 84 patients had more than 5 days of symptom 
onset, five patients were hospitalized on the day of first monitoring and excluded from the 
analysis; thus, 414 patients were analyzed in this study. Of these patients, 44.2% (n = 183) 
were men, and the mean age was 64.6 years (SD = 8.5) (Table 1). Patients with comorbidities 
numbered 244 (58.9%) and the most common comorbidity was hypertension (n = 135, 32.6%) 
followed by hyperlipidemia (n = 94, 22.7%), and diabetes mellitus (n = 63, 15.2%). A total of 
six (1.4%) patients were hospitalized, and 103 (24.9%) received medicine prescriptions.

Among the study participants, 303 (73.2%) patients were not, and 111 (26.8%) were 
prescribed nirmatrelvir/ritonavir (Table 1). There was no significant difference in sex, 
comorbidities, and asymptomatic at diagnosis between the prescription and non-
prescription groups. Patients in the prescription group were older with significance (63.9 
[SD = 9.2] vs. 66.2 [SD = 5.9], P = 0.003). The mean duration from symptoms to initial 
monitoring and mean duration of symptom resolution were significantly shorter in the 
prescription group (2.9 days [SD = 1.3] vs. 2.6 days [SD = 1.1], P = 0.030 and 5.2 days [SD 
= 2.3] vs. 4.4 days [SD = 1.9], P = 0.001). In the prescribed group, symptoms were resolved 
on a mean of 2.2 days after taking nitrmatrelvir/ritonavir, and in 90.1% of patients resolved 
within 4 days. None of the patients who received nirmatrelvir/ritonavir required admission to 
healthcare facilities because of clinical deterioration.

2. Outcomes and side effects
Of the patients prescribed nirmatrelvir/ritonavir, 17 (15.3%) experienced side effects, and 5 
(4.5%) did not complete the treatment course owing to side effects (Table 2). Seven (6.3%) 
patients experienced nausea or heartburn, 5 (4.5%) diarrhea, 3 (2.7%) bitter taste, and 2 
(1.8%) skin rash.
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Table 1. Baseline characteristics of the study population (n = 414)
Characteristics Total Non-prescription (N = 303) Prescription (N = 111) P-value

No (%) No (%) No (%)
Sex 0.060

Male 183 (44.2) 125 (41.3) 58 (52.3)
Female 231 (55.8) 178 (58.7) 53 (47.7)

Age, years, mean (SD) 64.6 ± 8.5 63.9 ± 9.2 66.2 ± 5.9 0.003
Comorbidities 244 (58.9) 185 (61.1) 59 (53.2) 0.182

Hypertension 135 (32.6) 103 (34.0) 32 (28.8) 0.382
Hyperlipidemia 94 (22.7) 65 (21.5) 29 (26.1) 0.383
Diabetes mellitus 63 (15.2) 52 (17.2) 11 (9.9) 0.096
Thyroid disease 19 (4.6) 12 (4.0) 7 (6.3) 0.456
Othersa 89 (21.5) 70 (13.1) 19 (17.1) 0.239

Asymptomatic at diagnosis 44 (10.6) 29 (9.6) 15 (13.5) 0.331
Mean duration from symptoms to monitoringb, days (SD) 2.8 (1.2) 2.9 (1.3) 2.6 (1.1) 0.030
Mean duration for symptom resolution, days (SD) 5.0 (2.2) 5.2 (2.3) 4.4 (1.9) 0.001
Medicine prescription 103 (24.9) 82 (27.1) 21 (18.9) 0.117
Admission to healthcare facilities 6 (1.4) 6 (2.0) 0 (0.0) 0.303
aAngina, arrhythmia, psychiatric disorders, malignancy, stroke, epilepsy, chronic renal disease, asthma, human immunodeficiency virus infection, rheumatoid 
arthritis, ulcerative colitis, gout, Sjögren’s disease, or ankylosing spondylitis.
bAnalysis except asymptomatic at diagnosis (n = 370).
SD, standard deviation.



3. Reasons for non-prescription of nirmatrelvir/ritonavir
The reasons for non-prescription are presented in Table 3. The most common cause was 
patient refusal (n = 262, 86.5%), followed by the use of interacting medicines (n = 21, 6.9%). 
The most commonly used interacting medicines were 3-hydroxy-3-methylglutaryl coenzyme 
A (HMG CoA) reductase inhibitors such as rosuvastatin or atorvastatin (n = 20, 95.2%), 
followed by clopidogrel (n = 2, 1%), and phenobarbital (n = 1, 0.5%). Two patients were 
taking HMG-CoA inhibitors and clopidogrel.

DISCUSSION

As the COVID-19 pandemic continues, several drugs have been researched and developed to 
treat COVID-19 [4-8]. In Korea, previous studies examined the effectiveness of the treatment 
for Korean patients, and guidelines for the treatment have been published and updated [15-
18]. Nirmatrelvir/ritonavir was the first oral antiviral agent approved by the US Food and Drug 
Administration and was the first oral antiviral agent used in Korea [8, 10]. In this study, we 
analyzed the initial cases of nirmatrelvir/ritonavir prescription and the resultant outcomes of 
COVID-19 patients receiving home-based care.

In the current study, only 26.8% of eligible patients received nirmatrelvir/ritonavir. The main 
reason for non-prescription was patients' refusal, accounting for 86.5%. The intention to 
take the nirmatrelvir/ritonavir was confirmed first in the at-home care monitoring for all 
patients who were indicated for nirmatrelvir/ritonavir. This proportion of refusal accurately 
reflected the patients’ refusal intentions at the time of the initial introduction of nirmatrelvir/
ritonavir. The reasons for patients' refusal were not investigated; however, some potential 
explanations could be discussed. First, patient concerns about drug safety and side effects 
may have driven this refusal, as nirmatrelvir/ritonavir was the first antiviral agent used to 
treat COVID-19 in Korea. Additionally, the Omicron variant, currently the most prevalent 
variant globally, is characterized by mild symptoms [19]. Consequently, patients were 
reluctant to risk trying a new medication. As this study was performed during the early stage 
of nirmatrelvir/ritonavir introduction, additional data should continuously be collected and 
analyzed to promote the safety and efficacy of the drug to patients.
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Table 2. Side effects of nirmatrelvir/ritonavir (n = 111)
Characteristics No (%)
Nausea or heartburn 7 (6.3)
Diarrhea 5 (4.5)
Bitter taste 3 (2.7)
Skin rash 2 (1.8)
Total 17 (15.3)
Nirmatrelvir/ritonavir course completion 104 (93.7)

Table 3. Reasons for nirmatrelvir/ritonavir non-prescription in eligible patients (n = 303)
Reasons N (%)
Patient refusal 262 (86.5)
Use of interacting medicines 21 (6.9)
Hepatic/renal dysfunction 14 (4.6)
Admission to a healthcare facility before prescription 3 (1.0)
Use of an unknown medicine 3 (1.0)



In 15.6% of cases, patients were ineligible for nirmatrelvir/ritonavir treatment because 
more than 5 days had elapsed since the onset of symptoms and were excluded from the 
analysis. Nirmatrelvir/ritonavir is more effective when administered in the early stages of 
symptoms, especially within 3 days of onset [7]. About 3.2 days elapsed from symptom 
onset to initial home-based monitoring. While patients were assigned to home-based care 
and contemplating taking their medication, the medication availability period might pass. 
In reality, it was shorter in nirmatrelvir/ritonavir prescription group. This suggests that 
the prescription could be smoothed out only when it was diagnosed as soon as symptoms 
occurred and information about it was provided. Rapid diagnosis and the dispensing system 
were critical to ensuring the efficacy of this drug.

In addition to treatment refusal, drug-drug interactions are one of the obstacles to 
prescribing nirmatrelvir/ritonavir. Ritonavir, a component of nirmatrelvir/ritonavir, potently 
inhibits CYP3A4. Many drugs, such as HMG-CoA reductase inhibitors and rifampin which 
CYP3A influences metabolism, showed drug-drug interaction with nirmatrelvir/ritonavir 
[10]. In this study, the most common drugs interacting with nirmatrelvir/ritonavir were 
HMG-CoA reductase inhibitors (statins), which are used to treat hyperlipidemia or other 
cardiovascular diseases. Depending on the type of statins, lovastatin, and simvastatin 
was contraindicated, and rosuvastatin and atorvastatin were recommended at the lowest 
possible dose [20]. Pravastatin and fluvastatin were recommended for use with nirmatrelvir/
ritonavir among statins. Changing to a usable statin could be an option. National Institutes 
of Health recommended withholding these statins during nirmatrelvir/ritoniavir treatment 
and for at least 2 - 3 days after treatment completion [14]. Temporary discontinuation of 
these medicines and immediate contact with a medical institution with their abnormality 
was another option for allowing for nirmatrelvir/ritonavir treatment; however, this was 
challenging to implement due to the nature of home-based care. Changing medications 
during at-home care without face-to-face treatment or laboratory study was difficult. 
In addition, most of the patients were elderly and were interviewed telephonically; 
consequently, explaining which drugs needed to be discontinued and confirming their 
adherence presented significant difficulties. In our study, the proportion of non-prescription 
by interacting medicines was not as high as 6.9%, but among patients who refused 
prescriptions, those with dyslipidemia accounted for approximately 19.5%. Because the 
explanation for stopping concurrent medications after the prescription has been activated 
should not be a limitation, there should be a monitoring system in place that allows for a 
detailed explanation of the medications being taken. It is thought that further expanding 
monitoring through images would be helpful.

Studies by Pfizer and the Korea Disease Control and Prevention Agency reported a reduction 
in the risk of hospitalization and death by 89.1% and symptom improvement in 80.0% of 
patients taking nirmatrelvir/ritonavir, respectively [7, 21]. In the current study, symptoms 
were resolved within 2 days after taking nirmatrelvir/ritonavir in more than half patients. In 
addition, the duration of symptom resolution was significantly shorter in the prescription 
group. Although without statistical significance, none of the patients treated with 
nirmatrelvir/ritonavir required hospitalization compared to 2.0% of patients not prescribed. 
According to these results, the effect of preventing hospitalization was not clear, but it 
seems that there was an effect on the improvement of symptoms. At the beginning of the 
introduction of the drug, a small number of patients were targeted, and the severity was also 
low with the Omicron variant dominant, so a large-scale study on the drug's effect should be 
further conducted.
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In a Korean survey, 69.1% of patients taking nirmatrelvir/ritonavir experienced a bitter taste, 
and 23.6% had diarrhea [17]. In the study by Pfizer, the incidence of adverse events was 22.6% 
[7]. In this study, only 15.3% of patients reported side effects of nirmatrelvir/ritonavir, with a 
third of them experiencing nausea or heartburn. This may be somewhat underestimated, as 
it mainly consisted of monitoring the patient’s condition rather than the study to confirm the 
side effects. In 4.5% of cases, patients discontinued the drug owing to side effects, justifying 
close side effect monitoring in patients treated with nirmatrelvir/ritonavir.

This study had some limitations. First, it was a single-center study. Second, due to its 
retrospective nature and the fact that the patient’s symptoms were checked through home-
based care monitoring, the reporting of side effects and symptoms might be inaccurate. 
Third, as mentioned above, treatment refusal was high, but the reasons for refusal were not 
investigated. Further studies should analyze prescription data and their effectiveness over a 
longer time, and as nirmatrelvir/ritonavir starts to be administered nationwide, data should 
be collected from multiple centers.

In conclusion, we confirmed that among patients eligible for nirmatrelvir/ritonavir, the 
prescription rate was low and that more than fourth-fifths of non-prescriptions were due to 
patient refusal. However, symptom resolution was faster, and no life-threatening side effects 
were reported. Accurate information about drug safety must be provided to enable patients 
to make informed decisions regarding the choice of nirmatrelvir/ritonavir treatment.
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