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To the editor: Since the onset of COVID-19, several new
treatments have been studied, but only a few have received
approval for clinical use. However, a challengewe still face is
that in real-world medical practice, the patient population
may differ from those in clinical trials. For instance, pro-
longed viral elimination has become an issue in immuno-
compromised patients [1, 2].

The described patients are part of a retrospective
cohort study on COVID-19 approved by the ethics committee
of Peking University Third Hospital (No. 2023-007-02).
Blood samples were collected as part of routine clinical
procedures, and the concentration of nirmatrelvir/ritona-
vir (PAXLOVID) was measured in the pharmacy laboratory
using a previously published LC-MS/MS method [3].

Clinical characteristics

Twelve patients were included in the study, with 10 of whom
were male. The average age was 59.3 years, and the mean
BMI was 24.1. Patient information is presented in Table 1.

Eleven patients were diagnosed with non-Hodgkin’s
lymphoma (NHL), and one had mixed phenotype acute leu-
kemia (AML and T-ALL). Except for the two chronic lym-
phocytic leukemia (CLL) patients with abnormally high
lymphocyte counts, the average lymphocyte counts for
the other NHL patients was 0.64×109/L (reference range:
1.1–3.2×109/L). Eight patients (67 %) experienced a rebound,
with a median of 7 days. One patient passed away after
31 days of hospitalization.

Nirmatrelvir concentration and
safety

A total of 45 samples from the 12 patients were collected for
therapeutic drug monitoring. The mean concentration
after 3 h (Cmax) was found to be 6,440.4±3,208.7 ng/mL, and
the mean trough concentration (Cmin) was measured at
4,684.0±2,754.8 ng/mL.

Two patients experienced liver injury, with their ALT
levels increased to 2.2 and 7.5 times the baseline after
starting PAXLOVID. In the case of patient 8, ALT levels rose to
194 U/L three days after taking Paxlovid, and their Cmin

reached 12,100.0 ng/mL. This suggests the need for caution
regarding safety issues that may arise from the excessive
concentration.

According to the drug label, the geometric mean Cmax of
nirmatrelvir, when administered as a single 300 mg dose
(with ritonavir) is 2,210 ng/mL, and approximately 2-fold
accumulation was observed in the phase I clinical
trials, despite the EC90 being only 292 ng/mL [4]. A similar
concentration was observed in Chinese healthy volunteers
(Cmax 2,620 ng/mL, single dose) [5]. Therefore, we speculate
that in patients, the absorption process of nirmatrelvir may
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be altered. Studies have indicated that the intestine could
also be a target organ of SARS-CoV-2 [6]. Increased intestinal
permeability due to the infection could enhance the
absorption of nirmatrelvir, leading to higher plasma con-
centrations in these patients.

Our study’s patients exhibited significantly higher
nirmatrelvir concentrations compared to clinical trials,
with substantial variability among individuals. To better
understand the characteristics of the target population and
ensure rational drug use, we need further investigation
into the pharmacokinetic profiles of these medications.
Additionally, no correlation was observed between nirma-
trelvir concentration and the duration of viral shedding.
Therefore, it is essential to explore the appropriate dosage
and dosing regimen in more detail.
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