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Abstract 

Paxlovid is a combination of drugs used to treat SARS-CoV-2 infection: nirmaltrevir, an antiviral 

that acts as a 3CL protease inhibitor, and ritonavir, a cytochrome P450 inhibitor that increases 

the half-life of the former. This cytochrome inhibition can cause interactions with other drugs, 

increasing their concentration in the blood. We present the case of acute tacrolimus poisoning 

secondary to the administration of ritonavir and its resolution through the use of rifampicin, a 

cytochrome inducer. 

 

Key words: lung transplant, immunosuppression, COVID-19, tacrolimus, rifampicin, 

nirmaltrevair/ritonavir 

 

Uso de rifampicina para el tratamiento de la intoxicación aguda por tacrolimus 

Resumen 



Page 2 of 5

Jo
ur

na
l P

re
-p

ro
of

Paxlovid es una combinación de fármacos usados para tratar las infecciones por SARS-CoV-2: 

nirmaltrevir, un antiviral que actúa como inhibir de la proteasa 3CL, y ritonavir, un inhibidor del 

citrocomo P450 que incrementa la vida media del primero. Esta inhibición del citocromo puede 

producir interacciones con otros fármacos, aumentando su concentración sanguínea. 

Presentamos el caso de una intoxicación agua por tacrolimus secundaria a la administración de 

ritonavir y su resolución mediante el uso de rifampicina, un inductor del citocromo. 

Palabras clave: trasplante pulmonar; inmunosupresión; COVID-19; tacrolimus, rifampicina, 

nirmaltrevair/ritonavir 

 

 

Cinical case 

We present the case of a 69-year-old man with a history of hypertension, revascularized 

ischemic heart disease, and double lung transplantation for chronic obstructive pulmonary 

disease in May 2025, with good lung function at three months and following a standard 

immunosuppression regimen based on induction with basiliximab and triple maintenance 

therapy with tacrolimus, mycophenolate, and steroids. The main post-transplant complication 

has been the development of chronic kidney disease related to the use of calcineurin inhibitors, 

with baseline creatinine levels around 1.4-1.8 mg/dL, highly dependent on tacrolimus levels.  

The patient visited his usual healthcare center due to odynophagia and general malaise, and a 

nasopharyngeal swab was performed, which tested positive for SARS-CoV-2. It was decided to 

start Paxlovid (nirmatrelvir/ritonavir) as antiviral treatment. After 48 hours, he notified our 

transplant unit of general malaise, diarrhea, vomiting, and severe tremors. He was instructed to 

discontinue the drug and come to our hospital for clinical evaluation and testing.  

The next day, he comes to our center with the same symptoms. From a respiratory standpoint, 

he is stable, with a normal X-ray and maximum lung function. Laboratory tests revealed a 

marked deterioration in renal function with a creatinine level of 6.22 mg/dl and metabolic 

acidosis, along with tacrolimus levels above 160 ng/ml (previous levels 18.1 ng/ml) ,being  the 

usual range for the date of transplantation 13-15 ng/ml. 

It was decided to admit him to hospital to start supportive treatment for renal failure with serum 

therapy and bicarbonate and to administer rifampicin as a cytochrome P450 inducer. Treatment 

was initiated with 450 mg every 24 hours, adjusted for renal function according to the drug's 

technical data sheet. Levels were measured daily, achieving a rapid decrease in tacrolimus levels 

and a parallel improvement in renal function (Figure 1). Treatment was discontinued after 3 

doses of rifampicin, when levels of 6.7 ng/mL were achieved, at which point tacrolimus was 

restarted to reach target levels. This also resulted in a marked improvement in the patient's 

general condition, with the disappearance of tremors and digestive symptoms.  

Although the patient presented vomiting and diarrhea at the onset of symptoms, blood pressure 

remained stable throughout, and upon admission, a urine sodium test was performed, which 

showed a value of 80 mEq/L, ruling out a functional cause for the renal impairment. The patient 

was discharged from hospital 10 days later, with tacrolimus levels of 13.9 ng/ml and recovery of 

renal function to values similar to his previous ones, with a creatinine level of 1.5 mg/dl. 
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Paxlovid is a combination of the drugs nirmaltrevir and ritonavir that has been used in SARS-

CoV-2 infections and may have beneficial effects on mortality and hospitalizations1,2. 

Nirmaltrevir is an antiviral that acts as an inhibitor of SARS-CoV-2 3CL protease, an enzyme 

necessary for viral replication. It is administered together with ritonavir, a potent inhibitor of 

cytochrome P450 (CYP450), which slows down the metabolism of nirmaltrevir so that it remains 

active and at a higher concentration for longer. One of the main limitations of the drug's use is 

its interactions with other drugs that are also metabolized by CYP450, including tacrolimus, 

which can lead to toxic levels due to this inhibition.  

Severe tacrolimus poisoning is a rare but potentially serious condition. It is generally associated 

with the onset of acute renal failure and neurological toxicity, with a spectrum that can range 

from mild symptoms, as in our case, to seizures or more severe symptoms.  

As for treatment, beyond supportive measures, there is experience in solid organ 

transplantation with the use of cytochrome P450 inducers3,4,5, such as rifampicin or phenytoin, 

to accelerate tacrolimus metabolism and reduce blood levels of the drug as quickly as possible, 

with the consequent improvement in neurological symptoms and renal function.  

Yu Xiong et al. reported their experience with rifampicin for the treatment of acute tacrolimus 

poisoning secondary to Paxlovid in a lung transplant patient6. This case shows significant 

similarities to ours. The patient presents with very similar clinical symptoms to our case, 

although the symptoms began a little later. The rifampicin dose and the number of 

administrations required to reduce levels to non-toxic ranges in both patients were exactly the 

same. However, in this case, the poisoning was less severe as there was no significant renal 

failure.  

The use of CYP450 inhibitors is a useful strategy for the treatment of acute tacrolimus poisoning, 

although it is not without risks, as it is very difficult to predict how the drug will be metabolized, 

which can lead to subtherapeutic levels and consequently increase the risk of rejection. 

Therefore, it should be carefully evaluated and, in our opinion, reserved for the treatment of 

severe intoxication. 
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Figure 1. Serum creatinine and tacrolimus drug leves evolution. Blue arrow represents paxlovid 

administration. Orange arrow represents rifampicin administration. PAX=paxlovid. 

RIF=rifampicin. 
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