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ABSTRACT
Background. Nirmatrelvir/ritonavir, a newly authorized drug for the treatment of COVID-19,
is a strong CYP3A4 inhibitor that can interact with many drugs, such as tacrolimus, reducing its
metabolism. The reported case is a renal transplant patient who experienced a strong increase in
tacrolimus blood concentration (up to 112ng/mL, more than ten times above the target range)
when treated with both drugs at the same time, which caused a neurologic condition that required
hospital admission for its control and treatment. The resolution of the symptoms was rapid, but
the elevation of tacrolimus concentration remained for several days, even after discontinuing
both drugs.
This case shows the importance of developing a protocol for managing this interaction to guaran-
tee the efficacy and safety of treatment with nirmatrelvir/ritonavir in transplant patients.
OVER the past few months, new drugs have been approved
for treating COVID-19 infection. Nirmatrelvir/ritonavir,

approved in Spain in March 2022 for treating mild COVID-19
infections in high-risk patients, has demonstrated an 89% reduc-
tion in the risk of progression to hospitalization and death when
treatment is initiated within the first few days of symptom onset
[1]. The presence of ritonavir in this drug causes a rapid and
strong inhibition of cytochrome P450 (CYP3A4), which repre-
sents the main pathway for the metabolism of many drugs. This
interaction can become especially relevant in transplant patients
treated with tacrolimus, the main drug used in post-transplant
immunosuppressive therapy, because this enzyme metabolizes
it in the liver and intestine [2]. The interaction can cause eleva-
tions in tacrolimus blood levels leading to adverse effects such
as nephrotoxicity or neurotoxicity.
We present the case of a kidney transplant patient who suf-

fered a large elevation of tacrolimus blood levels due to interac-
tion with nirmatrelvir/ritonavir.
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CASE DESCRIPTION

The case was a female patient of 83 years, transplanted in Octo-
ber 2010 for polycystic renal disease. Her immunosuppressive
treatment consisted of 5 mg daily of extended-release tacroli-
mus (Advagraf), 500 mg of mycophenolate mofetil every
12 hours, and 5 mg daily of prednisone. The patient started with
mild symptoms (cough, odynophagia, and dyspnea), and after a
vier Inc. All rights reserved.
enue, New York, NY 10169

ion Proceedings, 000, 1−3 (2023)
positive result in the COVID-19 antigen test, she contacted the
nephrology service of our hospital. Being a patient at high risk
of progression to severe disease, she was prescribed nirmatrel-
vir/ritonavir (2 tablets every 12 hours [dose adjusted to renal
function] for 5 days). After consultation with the pharmacy ser-
vice, immunosuppressive treatment was adjusted, maintaining
prednisone and mycophenolate. As for tacrolimus, the patient
was informed about interrupting its administration during anti-
viral treatment and reintroducing it progressively according to
the blood concentrations once treatment was completed to avoid
possible adverse effects. Before starting treatment, an analytical
control was performed, presenting a minimum tacrolimus blood
concentration of 7.9ng/mL and a serum creatinine concentration
of 1.31 mg/dL.
The patient did not properly understand the medical order and

continued to take 5 mg of tacrolimus at the same time as nirma-
trelvir/ritonavir for 3 days (Fig 1). At the next medical review, on
day +6 relative to the initiation of nirmatrelvir/ritonavir treatment,
a tacrolimus blood concentration of 112ng/mL was determined,
more than ten times above the reference range (5-10ng/mL),
which leads to an immediate suspension of the immunosuppres-
sant administration. The following day (day +7), the patient went
to the emergency room due to neurologic manifestations such as
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Fig 1. Evolution of tacrolimus blood concentration and its dosing
regimen.
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impaired level of consciousness, amnesia, tremors, decreased
intake, and mucocutaneous dryness. Therefore, she was admitted
to the hospital to control the neurologic symptoms and closely
monitor tacrolimus concentrations. Analytically, a progressive
worsening of renal function was observed, reaching a serum creat-
inine concentration peak of 1.95 mg/dL (Fig 2), although diuresis
did not decrease at any time.
During admission, tacrolimus remained suspended, and the

patient was treated with 1500 mL of sodium chloride 0.9%
saline solution daily. They experienced rapid improvement of
the neurologic symptoms and decreased serum creatinine to
baseline values without the need for other drugs. Tacrolimus
blood concentration decrease was slower due to the persistence
of CYP3A4 inhibition by ritonavir over time, even after treat-
ment had been terminated [3]. Tacrolimus intake was reintro-
duced on day +11 at reduced doses (1 mg), when blood
concentrations were back in range (8.2ng/mL), and was pro-
gressively increased; it grew to 2 mg the following day and
2.5 mg on day +14. After ten days of hospital admission, the
patient was discharged on day +17 due to the resolution of her
clinical picture, with a daily tacrolimus dose of 3 mg daily. Dur-
ing the 20 days described in this case, a coefficient of variation
in tacrolimus concentrations of 138% was observed. She did
not present dyspnea or other symptoms associated with
COVID-19.
Fig 2. Evolution of serum creatinine.
DISCUSSION

The commercialization of new drugs to treat SARS-CoV-2
changes this infection’s conception and therapeutic manage-
ment, offering alternatives with proven efficacy. The exclusion
of kidney transplant patients from many clinical trials increases
the uncertainty regarding the efficacy and safety of these drugs
in patients with this condition, but this should not be a contrain-
dication for their use because there are studies demonstrating
benefits when used appropriately [4,5].
There is little published evidence regarding the management of

tacrolimus interaction with nirmatrelvir/ritonavir. Most studies
[6−8] propose a similar plan of action: discontinue the immuno-
suppressant before starting treatment with nirmatrelvir/ritonavir,
and restart it at reduced doses, according to tacrolimus blood con-
centrations. Dose adjustment of the immunosuppressant during and
after antiviral treatment should always be individualized according
to the needs of each patient, and patients should be subjected to
closer monitoring of tacrolimus blood concentrations than usual.
The reported case shows the strong elevation of tacrolimus

blood concentrations caused by the interaction with nirmatrel-
vir/ritonavir and its persistence over time, as well as the clinical
manifestations that may develop, exposing the need to establish
a standardized protocol for the management of transplanted
patients prescribed these drugs.
The information flow between health care personnel and

patients is also crucial in cases such as the one described in this
study, as this impacts the patient’s understanding of modifica-
tions to their treatment.
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