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Introduction

Nirmatrelvir/ritonavir combination therapy is currently advocated in the World Health Organisation (WHO) treatment algorithm for mild-moderate severity SARS-CoV2 infection in high-risk patient groups not requiring hospitalisation directly due to the infection [1]. Nirmatrelvir (NMV) is metabolised by cytochrome P450 3A4 (CYP3A4). As ritonavir (r) potently inhibits CYP3A4, NMV is combined with it to achieve therapeutic concentrations [2]. However, as a consequence of CYP3A4 inhibition, NMV/r therapy lends itself to a range of potential drug-drug interactions (DDIs) [3].

Patients eligible for NMV/r therapy will be at higher risk of DDIs, as they will often have multiple co-morbidities and co-medications (e.g., cardiovascular therapeutics, inhalers, analgesics, etc.) [4]. Although there are resources available to recognise and gauge the severity of such DDIs [5], there is a necessity for developing hospital/community systems which record, identify, and risk-stratify potential DDIs from patients’ list of co-medications. At present, however, there are no agreed national audit standards for this process.

Methods

A service evaluation was approved by the Chelsea and Westminster Hospital (London, UK) Clinical Governance Committee and carried out on local processes around DDI identification, risk stratification and management of co-medication in patients eligible for NMV/r therapy. The study population were non-hospitalised patients with COVID-19 at the highest risk of hospitalisation (excluding pregnant and breastfeeding women) as per UK interim clinical commissioning policy guidelines [6].

Data were obtained through use of a pharmacy database of all patients referred to the local COVID medicines’ delivery unit (CMDU) at Chelsea & Westminster Hospital between 19th September 2022 and 14th December 2022. Patients’ co-medications were analysed and corroborated with NHS summary care record in cases where there was confusion.

Patients’ recorded co-medications as well as DDI identification and risk stratification were cross-examined through the use of the University of Liverpool COVID interaction checker  [5] and summary of product characteristics review. DDIs were subcategorised as per a traffic light system [3] into the following:

· Red (avoid co-administration).
· Amber (potential interaction that may require management).
· Yellow (potential weak DDI).
· Green (No DDI expected).

Documented advice regarding the above DDIs were also reviewed, such as advice to continue, hold, or to review DDI risks.

Results

A total of 410 patients were referred to the CMDU in the three month study period, 208 of which received NMV/r therapy. 111/208 (53%) of patients had one or more potential DDIs (regardless of severity) identified. From these, a total of 184 individual DDIs were identified. 

Fourteen/184 (8%) DDIs were classified as red, 84/184 (46%) were identified as amber and 86/184 (47%) as yellow. Eight out of 14 (57%) of red DDIs did not have any documented advice to hold or adjust the interacting co-medication, whereas six/14 (43%) did. 47/84 (56%) of amber DDIs also did not have documented advice to adjust therapy, four/84 (5%) were advised to continue the interacting co-medication, five/84 (6%) had documented conversations regarding the risks involved with continuing therapy and 28/84 (33%) were advised to continue the interacting agent (there was no documentation regarding dose adjustment).

The most commonly identified red DDIs were simvastatin at 50% (7/14) and salmeterol at 22% (3/14). The most commonly identified amber DDIs were atorvastatin at 20% (17/84), rosuvastatin at 14% (12/84) and amlodipine at 12% (10/84). The most commonly identified yellow DDIs were hydroxychloroquine at 16% (14/86), amitriptyline at 13% (11/86) and mirtazapine at 7% (6/86).

Discussion, limitations and conclusion

The results above highlight the prevalence of potential DDIs in patients requiring NMV/r therapy. A significant proportion of patients did not have documented advice to hold the interacting agent in the case of red and amber DDIs. This analysis additionally highlights the necessity of having systems in place which can recognize DDIs, risk-stratify them and allow clinicians to warn patients of co-administration.

Limitations in recording patients’ comedications include staffing changes within the CMDU which led to variability in clinician training and documentation, as well as possible inconsistent practices in the earlier stages of development within the department. These resulted in errors such as unclear documentation of drug names where the drug class was recorded, rather than the individual drug name e.g., “COCP” or “eye-drops”. There also may have been cases where the discussion and/or advice around taking an interacting agent was carried out but not documented. One of the limitations of using the Liverpool COVID interaction checker to identify and risk-stratify DDIs, was that certain rarer co-medications were not found in e.g., immunotherapeutic, and chemotherapeutic agents, limiting the advice provided.

This analysis has highlighted the need for development of standards for the assessment and management of potential DDIs involving NMV/r therapy. This is especially crucial as NMV/r and other emergent therapies become increasingly used within both primary and secondary care settings, requiring a robust implementation and DDI mitigation strategy. 
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