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Abstract

Nirmatrelvir/ritonavir (PAXLOVID™, Pfizer) is considered the first
line treatment for mild to moderate COVID-19 infection. Ritonavir, a
potent inhibitor of the cytochrome P450 3A4 (CYP3A4) isoenzyme,
is susceptible to considerable drug-drug interactions with drugs
that are metabolized by the CYP3A4 enzyme. Here, we report a
case of severe photosensitivity in a patient taking encorafenib for
metastatic melanoma after initiating nirmatrelvir/ritonavir treatment
for COVID-19 infection. This case serves as a reminder that caution
is required by physicians when prescribing nirmatrelvir/ritonavir
to patients taking encorafenib or other molecular-targeted BRAF
inhibitors for the treatment of V600 BRAF-mutant cancer.
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Introduction

The recent COVID-19 pandemic had a major impact on the
health care system throughout the world. In addition to the mortality
and morbidity associated with COVID-19 infection, treatments for
COVID-19 can complicate the management of pre-existing medical
conditions in many patients. In December 2021, the Food and
Drug Administration issued an Emergency Use Authorization for
nirmatrelvir/ritonavir (PAXLOVID™, Pfizer), now considered the
first line treatment for mild to moderate COVID-19 infection [1-3].
Ritonavir is a potent inhibitor of the cytochrome P450 3A4 (CYP3A4)
isoenzyme and can have considerable drug-drug interactions with
many drugs that are metabolized by the CYP3A4 enzyme. Here,
we report a severe adverse event in a patient taking encorafenib for
metastatic melanoma after initiating nirmatrelvir/ritonavir treatment
for COVID-19 infection.
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Case Presentation

The patient was a 62-year-old female diagnosed in 2016 with a
V600E BRAF-mutant melanoma, metastatic to the right chest wall,
liver, ribs, lungs, spleen, and brain with an extensive history of
multiple primary melanomas. After her disease progressed following
three cycles of a combination of nivolumab and ipilimumab, she
started a combination of dabrafenib and trametinib in December
2016. Due to the development of intolerable fever, chills, and fatigue,
the treatment regimen was changed to a combination of vemurafenib
and cobimetinib in January 2017. Her disease responded greatly to the
treatment. However, she suffered severe fatigue, dermatologic reaction
(panniculitis), and arthralgia from the treatment. In August 2018, she
started a combination of encorafenib and binimetinib. Her disease
had been well controlled except for an isolated brain metastasis, for
which she underwent a stereotactic radiosurgery in February 2019,
and a chest wall metastasis, for which she received palliative radiation
therapy in December 2021. She continued the combination of
encorafenib and binimetinib, noting only mild fatigue and occasional
headaches.

In May 2022, she contracted COVID-19 with symptoms of sore
throat, runny nose, and worsening fatigue, overall mild in severity. She
began a course of nirmatrelvir/ritonavir for treatment of COVID-19.
On the second day of treatment, she became extremely fatigued,
lethargic, and incoherent while tending her garden. She recalled
leaning against a fence but could not remember anything else that had
occurred. Her husband found her about one hour later with severe sun
burn on the posterior neck and anterior aspects of the bilateral thighs.
The next day, she developed blisters and later open wounds (Figure
1, Figure 2a and b). She was taken to the emergency room for stroke
evaluation. The brain MRI showed no significant findings to explain
the mental status change. She discontinued the nirmatrelvir/ritonavir
after three days of treatment, after which the symptoms resolved. She
continued the encorafenib and binimetinib without a dose change and
has tolerated well since then.

Discussion

An increase in treatment options for COVID-19 brings novel
challenges in managing drug-drug interactions for those most at risk of
severe disease. Currently, nirmatrelvir/ritonavir is the recommended
treatment for mild to moderate COVID-19 infection [1-3]. In a
randomized, controlled trial, nirmatrelvir/ritonavir reduced the risk
of hospitalization in symptomatic, unvaccinated COVID-19 cases
when treatment was given within 5 days of symptom onset (relative
risk reduction 89.1%) [4]. The treatment is therefore initiated during
the early phase of infection to prevent progression to the severe,
inflammatory phase.

Nirmatrelvir is an antiviral agent which inhibits 3-chymotrypsin-
like cysteine protease enzyme (MP™), preventing polyprotein cleavage
of proteins required for genome replication of the virus [5]. As a single
agent, nirmatrelvir is limited by its short half-life due to extensive
metabolism through the cytochrome P450 3A4 isoenzyme (CYP3A4)
pathway [6]. Therefore, it is combined with ritonavir, a potent inhibitor
of CYP3A4 which pharmacokinetically enhances nirmatrelvir by
extending the half-life of nirmatrelvir to achieve and maintain target
therapeutic concentrations [4].
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Figure 2: Photographs of wounds (a) on anterior thigh and (b) on the posterior neck approximately two weeks after exposure.
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CYP3A4is akey enzyme in the metabolism of many drugs, making
drug-drug interactions with ritonavir a major source of concern
[7-9]. Maximum inhibition occurs within 48 hours of treatment
onset [10], with 70-90% of inhibition resolving within 2-3 days of
discontinuation [11]. Ritonavir has long been utilized in the treatment
of HIV infection and its contribution to drug-drug interactions in
that setting is well documented. Numerous studies of HIV protease
inhibitors provide evidence for adverse drug reactions associated with
ritonavir. For example, when rosuvastatin, a medication used to treat
high cholesterol, was taken in combination with the HIV treatment
lopinavir/ritonavir, there was a 2.1- fold increase in rosuvastatin AUC
and 4.7- fold increase of C___[12]. Thus, treatment with ritonavir may

increase exposure to other substances which rely heavily on CYP3A4
for metabolism and elimination.

There is emerging data which suggests nirmatrelvir/ritonavir has
a similar effect in populations at higher risk of drug-drug interactions
due to polypharmacy. For example, kidney transplant patients are
commonly prescribed tacrolimus, an immunosuppressant medication
which is metabolized by the CYP3A4 enzyme system [13]. Several
case reports detail the development of supratherapeutic tacrolimus
levels in kidney transplant patients prescribed nirmatrelvir/ritonavir
[14-16].

Cancer patients are another population at risk of drug-drug
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interactions. A majority of kinase inhibitors, a widely used class
of anticancer agents, are metabolized by the CYP3A4 system [17-
19]. Given their narrow therapeutic index, significant toxicities are
anticipated with concurrent administration of nirmatrelvir/ritonavir
[20,21].

In our case, the patient had tolerated the combination of
encorafenib and binimetinib without significant toxicity for nearly
four years, despite her history of significant skin toxicity (panniculitis)
with another BRAF inhibitor, vemurafenib. Within two days of starting
nirmatrelvir/ritonavir treatment, she experienced severe sunburn.
Photosensitivity is known to be associated with encorafenib treatment.
In a Phase 1 expansion trial of encorafenib alone, photosensitivity
was reported in 2.9% of patients in the melanoma cohort [22],
and in the pooled analysis of the combination of encorafenib and
binimetinib, photosensitivity was observed in 4.0% of 274 patients
[23]. The time course of the adverse event strongly suggests toxicity
of encorafenib from the drug-drug interaction between the BRAF
inhibitor and nirmatrelvir/ritonavir, as encorafenib is primarily
metabolized by the cytochrome P450 3A4 enzyme system [23, 24].
Though coadministration of nirmatrelvir/ritonavir with encorafenib
has not been studied, strong or moderate CYP3A4 inhibitors increase
encorafenib plasma concentrations [23]. It is therefore highly plausible
that nirmatrelvir/ritonavir induces severe adverse effects in patients
taking encorafenib. Unfortunately, blood samples were not obtained
from our patient to measure the serum concentration of encorafenib
at the time of the adverse events; therefore, our conjecture remains
speculative.

Several countries proposed general guidelines on drug-
drug interactions with nirmatrelvir/ritonavir based on the drug
information and expert opinions of clinical pharmacologists [18, 20,
25-27]. In the case of encorafenib, modification or discontinuation
is recommended for patients treated with nirmatrelvir/ritonavir.
Our case is the first to document the exacerbation of adverse events
due to drug-drug interaction between nirmatrelvir/ritonavir and
encorafenib and serves as a reminder that caution is required when
nirmatrelvir/ritonavir is used as a COVID-19 treatment in patients
who are treated with encorafenib.

Conclusion

As observed in our patient case, the drug-drug interaction
between encorafenib and nirmatrelvir/ritonavir can be significant,
resulting in severe adverse events such as photosensitivity in patients
who are treated with molecular-targeted BRAF inhibitors for V600
BRAF-mutant cancer.

Consent for Publication
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