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Case Report: tacrolimus toxicity in the setting
of concurrent Paxlovid use in a heart-transplant
recipient
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Tacrolimus toxicity in patient’s status post-orthotropic heart transplantation is not commonly reported. Given its narrow therapeutic
window and drug—drug interactions, it must be closely monitored by providers who are experienced in transplant management. There
are no case series of patients with tacrolimus toxicity in the setting of treatment for Sars-2-CoV-19 (COVID 19) for heart-transplant
recipients. We present a case of tacrolimus toxicity in the setting of concurrent ritonavir—nirmatrelvir (Paxlovid) use.

The patient was a 74-year-old male with a prior significant history of heart transplantation and on maintenance immunosuppression
with tacrolimus. He contracted COVID-19 and was prescribed antiviral therapy with Paxlovid by an outside provider prior to ad-
mission. The patient complained of severe headaches, dehydration, and tremors. After eliminating acute intracranial processes with
imaging, laboratory investigation revealed a severely elevated tacrolimus level with acute renal injury. The patient was taken off
tacrolimus and treated conservatively with intravenous hydration. The symptoms improved, particularly the headaches. He was
discharged with instructions to resume his home dosing of tacrolimus and return to clinic in 1 week with a repeat trough level.
The subsequent trough level was no longer supra-therapeutic.

Tacrolimus has a potent drug-drug interaction with Paxlovid (ritonavir-nirmatrelvir) and can be supra-therapeutic. Toxicity is as-
sociated with multiple adverse effects, including but not limited to, acute renal injury, neurotoxicity, and infections due to over-
immunosuppression. As Paxlovid is effective in treating Sars-2-CoV-19 in heart-transplant recipients, knowledge and understanding
of drug-drug interactions is crucial in preventing and mitigating toxicity.
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e Tacrolimus has a potent drug—drug interaction with Paxlovid (ritonavir—nirmatrelvir) and can be supra-therapeutic. Toxicity is associated
with multiple adverse effects, including but not limited to, acute renal injury, neurotoxicity, and infections due to over-immunosuppression.

o With Sars-2-CoV-19 still in its pandemic phase, knowledge and understanding of drug—drug interactions between antiviral therapeutics and
immunosuppressants are crucial in preventing and mitigating toxicity.
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Transplant patients are vulnerable to adverse events secondary to
drug—drug interactions for several reasons. They take multiple medi-
cines, including immunosuppressants with a narrow therapeutic
window." Tacrolimus has a narrow therapeutic index, and drug interac-
tions are known to significantly impact pharmacokinetics.” We present
a case of tacrolimus toxicity in a heart-transplant recipient, mediated by
the use of nirmatrelvir/ritonavir (Paxlovid). The incidence is very rare
given the newness of Paxlovid, which is currently authorized for emer-
gency use by the Food and Drug Administration (FDA). The aim of the
case is to illustrate the importance of assessing drug—drug interactions
in transplant patients who are prescribed with antiviral and monoclonal
antibody treatment for COVID-19 infection as well as lay out ap-
proaches to monitoring and treating immunosuppressant drug toxicity.
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symptoms. Given his history of heart transplant and established rela-
tionship with our transplant program, he was transferred here for fur-
ther management (Figure 1).

On examination, the patient was alert and oriented. He endorsed
headaches but did not have limb weakness, numbness, tingling, or dys-
phagia. He did endorse mild tremors (hand tremors noted bilaterally)
but denied chest pain, trouble breathing, or fluid retention. On admis-
sion, his vitals were recorded. He was afebrile with a temperature of
36.3°C, and the blood pressure was elevated with a reading of 149/
86 mm Hg. He maintained a normal oxygen saturation of 96% on am-
bient air. The cardiovascular examination revealed a regular rate and
rhythm without any concerning murmurs, rubs, or gallops. At that
point, the differential for his constellation of symptoms included dehy-
dration, atypical migraine, and accelerated hypertension with
symptoms.

Serum chemistry, complete blood count, and a tacrolimus morning
trough level were obtained. His serum chemistry noted a mildly ele-
vated creatinine level of 1.31 mg/dL with a blood urea nitrogen of
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The patient was a 74-year-old male who underwent heart transplant-
ation in 2016 and presented to our facility as a direct transfer for head-
aches, acute renal injury, and tremors. Four months prior to admission,
he had a routine echocardiogram and coronary angiogram for post-
transplant surveillance, with no focal abnormalities reported. For trans-
plant immunosuppression, he was taking tacrolimus 1 mg twice daily
and mycophenolate mofetil 500 mg twice daily. The patient was not
taking any antibiotic or antifungal medications.

He was diagnosed with COVID via rapid testing 7 days prior to ad-
mission and was prescribed Paxlovid nirmatrelvir 300-ritonavir
100 mg twice daily by an outside, non-transplant provider for a
5-day course. During that time, the patient noticed worsening head-
aches, vertigo-like symptoms, and a metallic taste in his mouth. The
headaches did not relieve with acetaminophen therapy. During that
time while he was taking Paxlovid, he continued to take his home
dose of tacrolimus (1 mg twice daily). There was no collected serum
creatinine, tacrolimus trough level, or random tacrolimus level at the
time he was prescribed with Paxlovid. His last creatinine was one
month prior to Paxlovid and was 1.2 mg/dL (normal <1.2 mg/dL)
with a blood urea nitrogen of 19 mg/dL (normal <20 mg/dL). His
last trough was 5.1 ng/mL (goal 4-6 ng/mL) four months prior to ad-
mission. The patient initially went to his local facility with these

31 mg/dL. Complete blood count was unremarkable. His serum tacro-
limus level was recorded as >60 ng/mL (an exact measurement could
not be obtained as the value exceeded this laboratory limit). A non-
contrasted computerized tomography scan was obtained of the head,
which revealed no acute intracranial abnormalities.

The tacrolimus was held during his hospitalization. He was started on
intravenous hydration with lactated ringers at 100 mL/h for 10 hiinitially
on Day 0 of the hospital stay. He received intravenous 0.9% normal sa-
line at 100 mL/h for 10 h daily for three additional doses. No additional
therapies were used to address the supra-therapeutic tacrolimus level.
There were no specific therapies required for management of patient’s
COVID-19. His oxygen saturation was normal, and he was not in re-
spiratory distress. The patient’s headache improved. Standard strength
acetaminophen was used on a parenteral basis to treat the headache.
Daily labs showed a decline in his trough levels. The hand tremor per-
sisted but was mild in severity. Both the serum creatinine and blood
urea nitrogen levels also normalized. The patient still had an elevated
level of tacrolimus, 15 ng/dL, on the day of discharge, but he was asymp-
tomatic and instructed to resume the tacrolimus at his home dosing. He
was scheduled to return to the clinic in 1 week and repeat a trough le-
vel. The patient did return to clinic 1 week after discharge, and his
trough level, obtained 10 days post-discharge, was 4.7. He did not re-
port any further adverse events and that the headaches and tremors
had resolved.
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Graph of tacrolimus trough levels. The line graph showed the initial tacrolimus trough level prior to Paxlovid therapy followed by subse-
quent trough levels after completing therapy while on tacrolimus. The final value illustrates the resolution in toxicity after holding tacrolimus. The July
5th value was the final trough level on the day of discharge. The patient’s last tacrolimus level at our facility was 4 months prior to his admission and was
normal. Paxlovid was used from 6/22 to 6/27. This is the revised document with marked changes noted in either bold or underlined (as in the Legends
section). In addition, the citations used were included in superscript within the body of the Discussion section.

There have been two reported cases of tacrolimus toxicity in patients
taking Paxlovid.? In both cases, the patients did not undergo orthotrop-
ic heart transplant. In the first case, the patient’s tacrolimus dosing was
pre-emptively reduced while the second patient did not receive the full
Paxlovid course before encountering symptoms.® Our patient did com-
plete a full course of Paxlovid and developed symptoms during and after
therapy. He continued taking tacrolimus up to the day of admission. All
three patients had tacrolimus concentrations >60 ng/dL. To our
knowledge, this is the first reported case involving a heart-transplant
recipient.

Tacrolimus is metabolized by the CYP3A4 enzyme pathway, and levels
are reduced with CYP3A4 inducers and elevated with CYP3A4 inhibi-
tors.* Paxlovid contains ritonavir, which is a potent CYP3A4 inhibitor.
Paxlovid is produced by Pfizer Labs, and the fact sheet on Paxlovid
does note that concomitant use of tacrolimus with Paxlovid does lead
to elevated levels of the former.” While there are comments related to
dosing Paxlovid based on the patient’s creatinine clearance with an advis-
ory on not administering it with a creatinine clearance <3O,é there are no
set guidelines for how long to hold tacrolimus or reduce dosing.
Discontinuation of Paxlovid reduces CYP3A4 inhibition by up to 60%
in the first 24 h and up to 90% by Day 5.° Upon learning that the patient
had a markedly supra-therapeutic level of tacrolimus, his tacrolimus was
held. He had already completed his course of Paxlovid prior to the trans-
fer. However, complete resolution of CYP3A4 enzyme activity may not
occur until three weeks.” A recent Letter to the Editor in the American
Journal of Transplantation laid out an approach of holding tacrolimus
for 5 days while administering Paxlovid The Paxlovid product label ad-
vises against co-administration with tacrolimus but does not provide

further guidance as far as duration of holding or modification to tacroli-
mus dosing> Given the difficulty in outpatient daily monitoring of tacroli-
mus, particularly when the affected patient would need to quarantine due
to COVID-19, a black box warning that this medicine is contraindicated
with tacrolimus can help prevent more cases of tacrolimus toxicity.

Earlier cases noted the use of rifampin in treating the toxicity as it is a
potent CYP3A4 inducer and can serve as an antidote.” Alternatively,
phenytoin has also been proposed as an antidote for treating tacrolimus
toxicity given its likewise potent CYP3A4 induction, documented in a
case series including four patients treated with phenytoin without
phenytoin-related effects.’® Given that our patient responded nicely
to conservative management by holding the drug along with IV fluids,
we elected not to pursue this route of treatment.

This case highlights the possible danger of outpatient Paxlovid
prescriptions by providers unfamiliar with immunosuppression
medications. Risk mitigation strategies are important in minimizing
drug—drug interaction. These include educational outreach to providers
who may care for transplant patients, informing local pharmacies to
cross check Paxlovid with the patient’s current regimen, and automated
reporting to prescribers of tacrolimus and other calcineurin inhibitors
when their practice patients are prescribed Paxlovid® As the
SARS-CoV-2 (COVID 19) continues to cause significant mortality and
morbidity, including patients status post-solid organ transplantation
and on immunosuppression, awareness of potential drug—drug interac-
tions with therapeutics approved to treat COVID 19 is important
amongst all providers. Ritonavir-boosted nirmatrelvir is the only highly
effective oral antiviral for the treatment of COVID-19."" Use of nirma-
trelvir/ritonavir in patients treated with tacrolimus can be considered, so
long as there is a proactive plan in place to minimize toxicity risk by em-
pirically modifying the tacrolimus dosing during use.
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Supplementary material

Supplementary material is available at European Heart Journal — Case
Reports online.

Slide sets: A fully edited slide set detailing these cases and suitable for
local presentation is available online as Supplementary data.
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