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Introduction

Mycobacterium avium complex (MAC)microorganisms are themost

common cause of non-tuberculous mycobacterial (NTM) pulmonary

infection in patients with predisposing disease including asthma,

emphysema, chronic obstructive pulmonary disease (COPD), and

bronchiectasis.1 Treatment of pulmonary MAC infection should be

based on a combination of rifamycin, macrolide, and ethambutol.2 Ri-

fampicin is the most widely used rifamycin due to its extensive history

of use. However, due to its potent CYP450-inducing effect, this drug is

responsible for a high number of interactions, sometimes necessitating

its replacement with an alternative.

We describe the case of a recipient of a mechanical heart prosthesis

who was being treated with acenocoumarin and developed recurrent

MAC infections. This case illustrates the challenge of combining

rifamycins with anticoagulants.

Case description

A 67-year-old female patient was diagnosed with bronchiectasis in

2010 and followed up in the pulmonology unit. Since then, the patient

has had recurrent infections, with themost commonly isolatedmicroor-

ganisms being Escherichia coli, methicillin-sensitive Staphylococcus

aureus (MRSA), Pseudomonas aeruginosa, and MAC. Regarding MAC

infections, the first isolation was obtained in a bronchoaspiration per-

formed in 2019, prompting the decision to start treatmentwith rifampi-

cin, clarithromycin, and ethambutol over 12 months. However, in early

2022, the microorganism was isolated again in the sputum sample, and

the casewas classified as an eradication failure. The patientwas referred

to the Infectious Diseases Unit for follow-up. In late 2022, MAC was

again isolated in sputum, and treatment was started with rifampicin

300mg tablets twice daily, azithromycin 500mg daily, and ethambutol

400 mg capsules 3 times daily over 12 months.

However, in 2008, the patient had been diagnosed with atrial

fibrillation, and had been treated with anticoagulants ever since. In

2011, she was diagnosed with rheumatic mitral valve disease with

severe stenosis, and was being monitored by the cardiology unit. Due

to progression of heart failure to New York Heart Association functional

class III, she was assessed for surgery, and underwent mitral valve

replacement surgery with a mechanical heart valve in 2014.

Acenocoumarol was recommended as the anticoagulant drug, with

doses adjusted to according to haematological controls.

A case review identified a risk of a serious interaction between

rifampicin and acenocoumarol when used together (Table 1). Both

drugs were administered concomitantly for 2 months without analyti-

cal monitoring, but there were no clinical manifestations. Finally, after

obtaining the patient's consent and assessing the risk–benefit of the

therapeutic options, the following anti-infective treatment was started:

rifabutin 150mg tablets twice daily; azithromycin 500mg, 1 tabletwith

breakfast; ethambutol 400 mg, 3 tablets with lunch; and clofazimine

100 mg with breakfast. The anticoagulant treatment used belonged to

the novel oral anticoagulant (NOAC) group.

Discussion

According to the guidelines of the Infectious Diseases Society of

America,2 the recommended treatment regimen for nodular-

bronchiectatic infections caused by MAC is a 3-drug combination:

rifampicin, azithromycin, and ethambutol administered 3 times per

week (Table 2). As second-line drugs, clarithromycin has been

proposed, aswell as rifabutin,which is a rifamycin drugwith a risk of se-

vere interaction with coumarins and low-to-moderate interaction with

NOACs (Table 1). For patients who are intolerant to the above-

mentioned drugs or whose strain is resistant to them, alternative

drugs are clofazimine, moxifloxacin, and linezolid. It is recommended

that patients with macrolide-sensitive MAC and pulmonary disease

should be treated for at least 12months after cultures become negative.

Rifampicin is a potent enzyme inducer and inducer of drug trans-

porters, mainly cytochrome CYP450 and P-glycoprotein (P-gp). For

this reason, rifampicin can cause serious drug interactions when
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administered with CYP450 and P-gp substrates. Rifabutin is considered

an alternative to rifampicin because it is a less potent inducer and has

fewer drug–drug interactions.5 Table 1 shows the documented interac-

tions of rifampicin and rifabutin with the main anticoagulants.3,4

A review of the published literature revealed several clinical case

reports6,7 in which concomitant rifampicin-warfarin was maintained

with close monitoring of the international normalised ratio (INR) for

warfarin dose adjustment. In contrast, a patientwith pulmonary throm-

boembolism and cerebral thrombosis on concomitant rifampicin–

warfarin failed to achieve therapeutic levels of warfarin, which was

replaced with edoxaban.8

Based on treatment recommendations for MAC, considerations of

drug interactions, and evidence from published clinical cases, we

propose 3 alternative treatment options:

a) First option: Combine rifabutin, azithromycin, ethambutol, and/or

clofazimine together with a NOAC. However, dabigatran should

not be used as it is contraindicated in patients with prosthetic

heart valves, according to an information note from the Spanish

Agency for Medicines and Health Products9 and the results of the

Re-ALGIN trial,10 which concluded that dabigatran increases the

risk of ischaemic stroke and thrombosis in patients with prosthetic

heart valves. Low molecular weight heparins could be an option to

avoid drug–drug interactions, but this was rejected in the present

case as the patient objected to daily subcutaneous administration.

Furthermore, with this option, the risk of QT interval prolongation

associated with the co-administration of clofazimine and

azithromycin must be taken into account.3,4

b) Second option: If the preference is to continue with a coumarin an-

ticoagulant, the alternative would be to use a rifamycin-free regi-

men, such as oxifloxacin–azithromycin–ethambutol, which is less

effective but also less toxic.

c) Third option: It could be assumed that the decrease in AUC (50%) of

coumarins resulting from the interaction with rifampicin is offset by

the increase in AUC (54%) resulting from the interaction with

macrolides. Therefore, the regimen would be maintained:

Table 1

Interactions between rifampicin and rifabutin and anticoagulants.

Rifampicin (P-glycoprotein inducer

and potent CYP3A4 inducer)

Rifabutin (moderate

CYP3A4 inducer)

Apixaban Severe3,4

Avoid concomitant use

Decreased apixaban serum concentration and increased risk of

thromboembolic events

Monitoring of apixaban serum concentration recommended

Less3,4

Decreased apixaban serum concentration

Overall, no action recommended

Rivaroxaban Severe3,4

Avoid concomitant use

Decreased serum rivaroxaban concentration

Less3,4

Decreased serum rivaroxaban concentration

Overall, no action recommended

Edoxaban Severe3

Avoid concomitant use

Decreased serum edoxaban concentration

Moderate4

Avoid concomitant use

Decreased serum edoxaban concentration

No interaction

Dabigatran Severe3,4

Avoid concomitant use

Decreased dabigatran serum concentration and increased

risk of thrombosis

Monitoring of dabigatran serum concentration recommended

No interaction

Warfarin Moderate3

Decreased anticoagulant efficacy

Prothrombin time and INR monitoring recommended

Dose adjustments may often be necessary

Severe4

Decreased serum concentration of vitamin K antagonists

Consider alternatives to this combination when possible

Moderate3

Decreased anticoagulant efficacy

Prothrombin time monitoring recommended

Dose adjustments may often be necessary

Severe4

Decreased serum concentration of vitamin K antagonists

Consider alternatives to this combination when possible

Acenocoumarol Severe3,4

Decreased serum concentrations of vitamin K antagonists

Consider alternatives to this combination when possible

Severe3,4

Consider alternatives to this combination when possible

LMWH (Enoxaparin) No interaction No interaction

Abbreviations: INR, international normalised ratio; LMWH, low molecular weight heparin.

Table 2

Dosage guideline for drugs used in the management of non-tuberculous mycobacterial pulmonary disease.

Drug Daily dosage Dosage 3 times

per week

Adjustment for hepatic

impairment

Adjustment for renal impairment

Rifampicin 10 mg/kg (450 mg or 600 mg) 600 mg daily Caution N/A

Rifabutin 150–300 mg per day (150 mg

per day with clarithromycin)

300 mg per day Caution Reduce dose by 50% if CrCl b30 mL/min

Azithromycin 250–500 mg daily 500 mg daily N/A N/A

Clarithromycin 500 mg twice a day 500 mg twice a day N/A Reduce dose by 50% if CrCl b30 mL/min

Ethambutol 15 mg/kg per day 25 mg/kg per day N/A Increase dosing interval (e.g., 15–25

mg/kg, 3 times per week)

Clofazimine 100–200 mg per day N/A Caution in severe

hepatic impairment

N/A

Abbreviations: N/A, not applicable; CrCl, creatinine clearance.
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rifampicin, azithromycin, ethambutol, and acenocoumarol.3,4 How-

ever, due to significant individual variability, very close monitoring

of the INR would be necessary.

In conclusion, further studies are needed to define the optimal anti-

coagulation strategy for patients requiring rifamycin therapy.

Ethical responsibilities

This case report met the criteria of the International Committee of

Medical Journal Editors (ICMJE).

Funding

None declared.

Author contributions

Lupe Rodríguez-de Francisco: writing - original draft; Rafael Luque-

Márquez, Marta Mejías-Trueba, Laura Herrera-Hidalgo, and María

Victoria Gil-Navarro: writing - critical review and editing, approval of

final version; Lupe Rodríguez-de Francisco: submission of manuscript.

Declaration of competing interest

None declared.

References

1. Esteban J, Navas E. Tratamiento de las infecciones producidas por micobacterias no

tuberculosas. Enfermedades infecciosas y microbiología clínica. 2018;36(9):586–92.

doi: 10.1016/j.eimc.2017.10.008.

2. Daley CL, Iaccarino JM, Lange C, Cambau E, Wallace Jr RJ, Andrejak C, et al. Treatment

of nontuberculous mycobacterial pulmonary disease: an official ATS/ERS/ESCMID/

IDSA clinical practice guideline. Eur Respir J. 2020 Jul 7;56(1):2000535. doi:

10.1183/13993003.00535-2020. PMID: 32636299; PMCID: PMC8375621.

3. Tuloup V, France M, Garreau R, Bleyzac N, Bourguignon L, Tod M, et al. Model-based

comparative analysis of rifampicin and rifabutin drug–drug interaction profile.

Antimicrob Agents Chemother. 2021;65(9):e0104321. doi: 10.1128/AAC.01043-21;

2021 Aug 17, Epub 2021. Aug 17.

4. Merative US LP. Micromedex [página web]. Merative Micromedex; 1973 [2024].

Disponible en: http://www.micromedexsolutions.com/micromedex2/librarian/

PFDefaultActionId/evidencexpert.ShowIVCompResults

5. UpToDate Lexicomp [página web]. Wolters Kluwer [2024]. Disponible en: https://

www.uptodate.com/drug-interactions/?source=responsive_home#di-druglist.

6. Raru Y, Abouzid M, Zeid F, Teka S. Pulmonary vein thrombosis secondary to tubercu-

losis in a non-HIV infected patient. Respir Med Case Rep. 2018 Dec 5(26):91–3. doi:

10.1016/j.rmcr.2018.11.020. PMID: 30560051; PMCID: PMC6288975.

7. Kiyota T, Shiota S, Hamanaka R, Tsutsumi D, Takakura T, Miyazaki E. Diffuse alveolar

hemorrhage caused bywarfarin after rifampicin discontinuation. Case RepMed. 2019

Jan 23;2019:4917856. doi: 10.1155/2019/4917856. PMID: 30809261; PMCID:

PMC6364120.

8. Nishino K, Akimoto T, Mitsuoka H, Terajima Y, Arai Y, Masui Y, et al. A case of tuber-

culosis-related cerebral venous sinus thrombosis and pulmonary thromboembolism

successfully treated with edoxaban. Respir Med Case Rep. 2022 Sep 10;39:101736.

doi: 10.1016/j.rmcr.2022.101736.

9. Agencia Española de Medicamentos y Productos Sanitarios [AEMPS] Ministerio de

Sanidad, Dabigatrán etexilato (PRADAXA): contraindicación en pacientes con

prótesis valvulares cardíacas. Nota informativa. [Página web], 19 de diciembre de

2012, Madrid, España. Available from: https://www.aemps.gob.es/informa/

notasInformativas/medicamentosUsoHumano/seguridad/2012/docs/NI-MUH_FV_1

7-2012-dabigatran.pdf

10. Lung B, Vahanian A. Lessons from the RE-ALIGN trial. Arch Cardiovasc Dis. 2014

May;107(5):277–9. doi: 10.1016/j.acvd.2014.02.002. Epub 2014 Apr 4. PMID:

24709283.

L.R. Francisco, R. Luque-Márquez, M. Mejías-Trueba et al. Farmacia Hospitalaria 48 (2024) T259–T261

T261

http://www.micromedexsolutions.com/micromedex2/librarian/PFDefaultActionId/evidencexpert.ShowIVCompResults
http://www.micromedexsolutions.com/micromedex2/librarian/PFDefaultActionId/evidencexpert.ShowIVCompResults
https://www.uptodate.com/drug-interactions/?source=responsive_home#di-druglist
https://www.uptodate.com/drug-interactions/?source=responsive_home#di-druglist
https://www.aemps.gob.es/informa/notasInformativas/medicamentosUsoHumano/seguridad/2012/docs/NI-MUH_FV_17-2012-dabigatran.pdf
https://www.aemps.gob.es/informa/notasInformativas/medicamentosUsoHumano/seguridad/2012/docs/NI-MUH_FV_17-2012-dabigatran.pdf
https://www.aemps.gob.es/informa/notasInformativas/medicamentosUsoHumano/seguridad/2012/docs/NI-MUH_FV_17-2012-dabigatran.pdf

	[Translated article] Pharmacological interaction between rifamycins and anticoagulants: Case report
	Introduction
	Case description
	Discussion
	Ethical responsibilities
	Funding
	Author contributions
	Declaration of competing interest
	References


