Case Report

Multiple Drugs Interaction with Warfarin in a Single Patient: The Role of Rifampicin and Trimethoprim-Sulfamethoxazole (TMP-SMX) 
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ABSTRACT 

	Introduction: Warfarin is the only anticoagulant proven for use after mechanical heart valve surgery. Rifampicin has been reported to increase the warfarin requirement, while the use of Trimethoprim–Sulfamethoxazole (TMP-SMX) may increase the risk of bleeding when used together with warfarin. Due to its narrow therapeutic index and numerous interactions with drugs and foods, it is crucial to closely monitor INR levels in patients taking warfarin with both rifampicin and TMP-SMX.
Case presentation: We reported a case of a 58-year-old gentleman with severe aortic stenosis who underwent mechanical aortic valve surgery. The patient was discharged with a stable dose of warfarin (5mg daily) and INR levels. However, due to poor hygiene, limited ambulation, and poorly controlled diabetes, he was readmitted with an infected sacral sore, requiring the initiation of both rifampicin and TMP-SMX alongside warfarin. 
Results:  The commencement of both TMP-SMX and rifampicin in the patient caused a sudden increase in INR levels to 6 on day 4 of antibiotics, necessitating transfusion of fresh frozen plasma (FFP). Subsequently, the INR level became sub-therapeutic, requiring escalation of the warfarin dose to three times the baseline (15mg compared with the usual 5mg daily). The patient required treatment with TMP-SMX and rifampicin for a prolonged period of three weeks. However, the enzyme induction effect of rifampicin on warfarin metabolism persisted for up to three months after its discontinuation with the final warfarin dose being 7mg daily.
Conclusion: This case highlights the critical need for awareness of drug interactions with warfarin. The opposing effects of TMP-SMX and rifampicin on warfarin make it crucial to closely monitor INR levels to prevent both bleeding and thromboembolic events in patients after mechanical valve surgery.
 





Keywords: Warfarin , Rifampicin , Trimethoprim-Sulfamethoxazole (TMP-SMX)



1. INTRODUCTION 

Vitamin K antagonist (VKA) or Warfarin remains the only oral anticoagulant with established efficacy and safety for thromboprophylaxis following mechanical heart valve replacement. Latest ESC 2025 guideline recommended lifelong treatment with a VKA guided by the international normalized ratio (INR).¹ Furthermore, bridging therapy with unfractionated heparin (UFH) or low-molecular-weight heparin(LMWH) and Warfarin should be initiated within 24 hours after mechanical valve implantation and stopped when INR reaches the target for two consecutive days.¹

Warfarin is known to have a narrow therapeutic index and numerous drug–drug and drug–food interactions. Therefore, patients on warfarin need to restrict foods with high vitamin K content such as broccoli, Brussels sprouts etc.² Furthermore, medications that can increase or decrease warfarin metabolism need to be carefully prescribe to the patients. Rifampicin has been shown to significantly increase warfarin dose requirements through hepatic enzyme induction, whereas trimethoprim–sulfamethoxazole (TMP-SMX) potentiates warfarin’s anticoagulant effect by inhibiting its metabolism, thereby increasing the risk of bleeding.³,⁴,⁵ Drug-drug interaction between warfarin and rifampicin can occur as high as 86%.¹⁴ Meanwhile, the bleeding risk increases almost 4-fold when a patient on long-term warfarin taking concurrent TMP-SMX.¹⁵  Therefore, close and frequent monitoring of the INR is essential when warfarin is co-administered with rifampicin and TMP-SMX.


2. CASE PRESENTATION

A 58-year-old man suffered from severe aortic stenosis (aortic valve area 0.5 cm²) with a poor ejection fraction of 30%. He underwent urgent mechanical aortic valve replacement surgery. Postoperative, he experienced multiple complications that necessitated a prolonged stay in the intensive care unit and an extended hospital stay. Due to his prolonged immobility and bedridden state, he developed a sacral sore and was discharged after more than two weeks of hospitalization for outpatient management. However, he was readmitted two months post-surgery for an infected sacral sore and new inguinal abscesses, likely due to his poor hygiene and uncontrolled diabetes.

The culture and sensitivity of his sacral sore swab returned positive for Methicillin-resistant Staphylococcus aureus, which was sensitive to rifampicin , TMP-SMX and vancomycin. To reduce the risk of rifampicin resistance when used as a single agent, multidisciplinary teams decided to combine rifampicin with TMP-SMX while managing the wound with local dressings. Vancomycin was not used in the case because lack of an oral form to manage the patient as an outpatient.

The patient's stable dose of warfarin prior to starting rifampicin and TMP-SMX was 5 to 5.5 mg, achieving a target INR between 2-3 for his mechanical aortic valve. The combination of rifampicin and TMP-SMX with warfarin led to a sudden increase in INR levels to 6 on day four of antibiotic treatment, necessitating a fresh frozen plasma(FFP) transfusion. We withheld warfarin for two days and restarted it at a lower dose of 3mg. By day 6 of antibiotic treatment, the warfarin requirement increased to three times the baseline dose but still failed to achieve the target INR, prompting the addition of LMWH. The patient required two weeks of TMP-SMX and three weeks of rifampicin along with local dressing for the sacral sore, as illustrated in Figure 1.

The interaction between TMP-SMX, rifampicin and warfarin persisted even weeks after rifampicin was discontinued, even though patient has normal liver and renal functions. In this case, the INR reached therapeutic levels one week after stopping rifampicin. However, the required warfarin dose remained significantly higher than the baseline dose even two months after the discontinuation of rifampicin, as illustrated in Figure 2.



3. discussion

Warfarin is a vitamin K antagonist that exerts its anticoagulant effect by inhibiting the hepatic synthesis of vitamin K–dependent clotting factors II, VII, IX, and X, as well as the endogenous anticoagulant proteins C and S.²,⁶,⁷ Through inhibition of the vitamin K epoxide reductase complex (VKORC1), warfarin reduces the regeneration of active vitamin K, thereby impairing the γ-carboxylation of clotting factors essential for coagulation. It is primarily metabolized in the liver via the cytochrome P450 (CYP450) enzyme system, predominantly through CYP2C9, with lesser contributions from CYP1A2 and CYP3A4.⁶,⁷ Due to this metabolic pathway and its narrow therapeutic index, warfarin is particularly vulnerable to clinically significant drug–drug interactions mediated by CYP enzyme inhibition or induction. Even minor alterations in hepatic enzyme activity can result in substantial fluctuations in the INR, exposing patients to either bleeding or thromboembolic complications.
TMP-SMX is a well-recognized potent inhibitor of CYP2C9. By competitively inhibiting this enzyme, TMP-SMX significantly reduces the metabolic clearance of the more active S-enantiomer of warfarin, thereby potentiating its anticoagulant effect.⁷,⁹ In our patient, the INR increased dramatically to 6 within four days of initiating TMP-SMX therapy, necessitating FFP transfusion to reduce the risk of major bleeding. The rapidity and magnitude of INR elevation observed in this case are consistent with previously reported literature demonstrating a strong and predictable interaction between warfarin and TMP-SMX.⁶,⁹ In addition to CYP2C9 inhibition, TMP-SMX may also displace warfarin from plasma protein binding sites, further increasing free circulating drug levels and enhancing anticoagulant activity.
Conversely, rifampicin is a potent inducer of multiple hepatic CYP enzymes, including CYP2C9, CYP3A4, and CYP1A2. It activates the pregnane X receptor (PXR), leading to increased transcription and synthesis of drug-metabolizing enzymes.⁵ This induction accelerates warfarin metabolism, thereby reducing its anti-coagulation effect and resulting in sub-therapeutic INR levels. Patients receiving rifampicin often require substantial increases in warfarin dosage, sometimes exceeding 50–200% of baseline to maintain therapeutic anticoagulation.⁵,⁸ In our case, the INR remained persistently subtherapeutic throughout the three-week course of rifampicin therapy, prompting the initiation of subcutaneous LMWH as bridging anticoagulation to mitigate the heightened risk of thromboembolic events, particularly given the presence of a mechanical heart valve.
The sequential exposure to both a potent CYP inhibitor and a strong inducer created a highly dynamic and unstable anticoagulation profile in our patient. This case highlights the complexity of managing warfarin therapy when opposing pharmacokinetic mechanisms occur within a short clinical time frame. Notably, while rifampicin’s enzyme-inducing effects typically persist for approximately 5 to 7 days after discontinuation,⁵ our patient exhibited a prolonged requirement for increased warfarin dosing for more than two months. Because rifampicin induces enzyme synthesis rather than directly activating enzymes, its effects persist until newly synthesized enzymes undergo degradation.⁵ Individualize variability in hepatic enzyme turnover, as well as potential genetic polymorphisms in CYP2C9 or VKORC1, may have contributed to the unusually prolonged sub-therapeutic INR observed in this case.
FFP contains coagulation factors, including factors II, VII, IX, and X, which counteract the effects of warfarin and help lower the INR to prevent major bleeding. However, the effect of FFP in reversing warfarin may be delayed, with correction taking up to 24–48 hours.¹⁰,¹¹  Four-factor prothrombin complex concentrate (4FPCC), which contains factors II, VII, IX, and X, produces a faster reduction in INR and achieves the target INR more rapidly compared to three-factor PCC (3F-PCC).¹⁰ The effect of PCC is much faster than that of FFP, typically occurring within 15 to 30 minutes, making it more suitable for patients with active bleeding.¹³  Although the latest guidelines on warfarin reversal favour PCC over FFP,¹⁰,¹² FFP was used in this case due to its lower cost compared with PCC. Despite the patient’s INR being 6, he did not exhibit any signs of bleeding that required urgent reversal of warfarin.
Patients with mechanical heart valves represent a particularly high-risk population in whom maintaining a stable therapeutic INR is critical. Sub-therapeutic anticoagulation increases the risk of prosthetic valve thrombosis(PVT) and systemic embolism, whereas supra-therapeutic INR levels predispose to major bleeding, including intracranial hemorrhage. The narrow therapeutic window of warfarin necessitates close INR monitoring, especially when initiating or discontinuing medications known to interact with its metabolism. In clinical practice, empirical warfarin dose adjustment and early INR reassessment within 48 to 72 hours after starting interacting agents may help reduce complications.
Other medications known to inhibit warfarin metabolism include metronidazole and ciprofloxacin, whereas agents such as phenytoin act as CYP inducers and may reduce warfarin efficacy.³ Recognition of these interactions is essential for proactive anticoagulation management. This case underscores the importance of interdisciplinary collaboration, anticipatory dose modification, and intensified INR surveillance when prescribing CYP-modulating agents in patients requiring lifelong warfarin therapy.

4. Conclusion

This case underscores the critical importance of recognizing clinically significant drug–drug interactions in patients receiving warfarin therapy, particularly those with mechanical heart valves who are at heightened risk for both thromboembolic and bleeding complications. The sequential exposure to a potent CYP inducer (rifampicin) followed by a strong CYP inhibitor (TMP-SMX) resulted in marked instability of anticoagulation control, making INR stabilization particularly challenging. The opposing pharmacokinetic mechanisms, enzyme induction accelerating warfarin metabolism and enzyme inhibition reducing its clearance produced substantial fluctuations in anticoagulant effect over a short clinical time frame.
Such closely timed opposing interactions are rarely described in mechanical valve patients, in whom maintaining a stable therapeutic INR is crucial to prevent PVT, systemic embolism, or major hemorrhage. This case highlights the need for anticipatory warfarin dose modification, frequent and timely INR monitoring, and careful reassessment following both initiation and discontinuation of interacting medications.
Furthermore, it emphasizes the importance of interdisciplinary coordination among cardiology, cardiothoracic surgery, infectious disease, and pharmacy teams to ensure safe anticoagulant management. Proactive strategies and heightened vigilance are essential to minimize preventable complications in patients requiring lifelong warfarin therapy after mechanical valve replacement.

Limitations and Future Research 
Limitations: This report describes a single patient, limiting generalizability and preventing causal quantification of each drug’s contribution. Several potential confounders (dietary vitamin K consistency, adherence, intercurrent illness severity, and complete co-medication changes) were not fully measured, and pharmacogenetic testing (VKORC1/CYP2C9/CYP4F2) and warfarin plasma levels were unavailable. The indication for reversal and bleeding risk assessment could be reported more systematically. Future research should include prospective cohorts and PK/PD modeling of concurrent inhibitor–inducer exposures, stratified by genotype and rifampicin duration, to define monitoring frequency, bridging thresholds, and evidence-based dose adjustment algorithms for high-risk mechanical-valve patients.
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Figure 1 :  This figure illustrates that on day 4 of antibiotic treatment, the INR level spiked to 6, necessitating temporary discontinuation of warfarin for two days and transfusion of three units of FFP. Warfarin was restarted on day 6 of antibiotic therapy. This was followed by persistently sub-therapeutic INR levels despite increasing the warfarin dose to three times the baseline requirement. LMWH was initiated on day 11, as the INR failed to reach the therapeutic target despite high-dose warfarin.
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Figure 2 : The patient’s baseline warfarin dose was 5 mg daily. The figure demonstrates that the warfarin requirement remained elevated even after completion of rifampicin therapy. Low-molecular-weight heparin (LMWH) was discontinued five days after rifampicin cessation when the INR reached the target level of 1.8. The warfarin dose gradually decreased over a three-month period following discontinuation of rifampicin
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