


Case report 
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Abstract:
Peripheral arterial disease (PAD) is the third most common atherosclerotic disease. Patients who suffer from critical lower extremities ischemia should also be revascularized as soon as possible In order to lower the risk of ischemia events following surgery, patients with PAD usually receive short-term (3–6 months) dual antiplatelet medication including clopidogrel and aspirin following revascularization. Few studies have examined the impact of CYP2C19 polymorphisms on clopidogrel resistance (CR) in PAD patients following revascularization. In the present case, an elderly diabetic hypertensive male was admitted to Cardiovascular Surgery department of Dhaka Medical College and Hospital with the diagnosis of chronic right lower limb Ischemia due to distal Superficial femoral artery occlusive disease. He subsequently underwent revascularization by dacron vascular graft and received 6 months of aspirin and clopidogrel with rivaroxaban to prevent post-operative graft thrombosis. But after stopping rivaroxaban, he developed graft thrombosis due to genetic polymorphism of CYP2C19 gene resulting clopidogrel resistance. He then received 3 cycles of prostaglandin therapy with aspirin and rivaroxaban and his symptoms were reduced gradually.
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Introduction:
Peripheral arterial disease (PAD) is the third most common atherosclerotic disease.1 It is also the leading cause of morbidity and death from cardiovascular and cerebrovascular disorders.1 With a global frequency of 5.6%, PAD affects over 236 million individuals worldwide.2 Revascularization, risk factor management, medication, and lifestyle modification are the mainstay of the treatment for this illness. According to guidelines, revascularization is advised for patients with early-stage PAD if conservative drug treatment proves unsuccessful.3 Patients who suffer from critical lower extremities ischemia should also be revascularized as soon as possible. 3
In order to lower the risk of ischemia events following surgery, patients with PAD usually receive short-term (3–6 months) dual antiplatelet medication following revascularization.4 This is followed by a switch to long-term antiplatelet therapy with aspirin or clopidogrel alone. However, because of platelet resistance, some patients even while receiving antiplatelet medication have recurrent ischemic episodes following revascularization.5 High platelet reactivity in patients despite the administration of antiplatelet agents is referred to as platelet resistance.5 Besides, the chance of acquiring clopidogrel resistance is increased by variables like age, diabetes mellitus, smoking, and the use of proton pump inhibitors (PPIs).6 
Clopidogrel is a thienopyridine class medication is frequently employed as an antiplatelet agent due to its distinct pharmacokinetics.7 Following oral administration, it is absorbed into the gastrointestinal tract and bioactivated by cytochrome P450 (CYP450) enzymes in the liver through a two-step oxidation process, resulting in the intermediate metabolite 2-oxo-clopidogrel.7 Four isomers (H1–H4) are subsequently produced from this intermediate metabolite. Clopi-H4 binds permanently to platelets' adenosine diphosphate (ADP) receptor P2Y12, making it the only active metabolite in vivo.7 In the end, this prevents thrombosis and platelet activation. CYP2C19 is the primary catalyzer of both oxidative processes.7 CYP2C19 mutations, however, diminish or completely stop this gene's activity.8 This consequently stops this prodrug from inhibiting platelet function and has an impact on clopidogrel metabolism and activation in vivo8 .Mutations at the CYP2C19 have therefore attracted a lot of attentions. Few studies have examined the impact of CYP2C19 polymorphisms on clopidogrel resistance (CR) in PAD patients following revascularization.9 The majority of the information on CR and CYP2C19 polymorphisms comes from clinical research on heart conditions.10 Additionally, the limited number of studies that have been conducted on CYP2C19 polymorphisms and their association with the prognosis of CR and PAD.
Here we present a case of graft thrombosis due to CR following revascularization resulting from CYP2C19 polymorphism.
Case Presentation:
A 65 year old male was admitted to Cardiovascular Surgery Department of Dhaka Medical College and Hospital with the complaints of intermittent claudication and rest pain in his right lower limb for 5 months. He was diabetic and hypertensive. Besides he was a smoker for 15 years. His below knee pulses of left lower limb was absent. There were features of ischemia including cold calmly skin, brittle nails, hair loss and dry skin in his right lower limb below the knee joint. Ankle brachial pressure was 0.65 of the affected side. His sensory modalities were intact. Left lower limb was apparently normal. He was diagnosed a case of chronic lower limb ischemia (Rutherford stage-4 or Fontan grade –III). His duplex study revealed monophasic blood flow on the left side from popliteal artery (POPA) and onwards. CT angiogram showed distal superficial femoral artery (SFA) occlusive disease. (Fig-1) 
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Fig-1 Pre-operative CT angiogram of the patient




He was planned for revascularization as highest medical therapy was failed to alleviate his symptoms. As endovascular facilities was not available in our center, he underwent mid SFA to infrageniculate POPA bypass by Dacron graft. His post-operative period was uneventful and symptoms were reduced. He was advised with dual antiplatelet medications including aspirin and clopidogrel along with rivaroxaban for 6 months. After 6 months, rivaroxaban was stopped and only aspirin and clopidogrel were continued. Unfortunately only after one week, his symptoms came back and features of ischemia re-appeared. His duplex Ultrasound demonstrated no flow within the graft (Fig-2) indicating graft thrombosis which was confirmed by CT angiogram.(Fig-3) 
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Fig-2 Duplex ultrasound showing monophasic flow from Right POPA to Arteria dorsalis Pedis(ADP)
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Fig-3 Showing graft thrombosis of the patient after 6 months



Then he was advised for aspirin and clopidogrel resistance testing by Polymerase chain reaction (PCR). Results of pharmacogenomics study by PCR revealed one gene mutation of CYP2C19 (intermediate metabolizer) indicating presence of CR. But there was no aspirin resistance in this patient. Then he was the switched to rivaroxaban 10 mg and aspirin 75 mg instead of clopidogrel. Prostaglandin E1 (PG) therapy was initiated in order to reduce his symptoms. Currently the patient is doing well after 3 cycles of PG therapy.




Discussion:
Ischemic events following revascularization is a grave complication for the patients suffering from PAD. There are several factors responsible post-revascularization ischemic events like graft thrombosis. Among them CYP2C19 genetic polymorphism is an emerging factors. Several researches are ongoing regarding CYP2C19 genetic polymorphism which is a leading cause of CR which may give rise to post-operative graft thrombosis.11,12
Clopidogrel is metabolized by an enzyme that is encoded by the CYP2C19 gene.12 A person's ability to metabolize clopidogrel can be impacted by genetic differences in CYP2C19. The effectiveness of clopidogrel in a person can be predicted with the use of genotype testing. If an individual has a genotype for clopidogrel resistance, alternative antiplatelet drugs might be taken into consideration. Variations in CYP2C19, a crucial gene that influences clopidogrel metabolism and activation in vivo, as well as the effectiveness of antiplatelet medication. 13Additionally, there aren't many studies on CYP2C19 genotype polymorphisms and the frequency of ischemia events during PAD revascularization. In a study conducted by Pastromus et al,100 patients who received endovascular therapy for superficial femoral artery blockage revealed that individuals with moderate and poor metabolisms taking clopidogrel may have a poor prognosis following the surgery.12 The occurrence of cardiovascular events following revascularization for PAD has also been linked to CYP2C19 polymorphisms.12 In another retrospective cohort study found that patients with intermediate and poor metabolism treated with clopidogrel had a lower amputation-free survival and a higher risk of  death.13 In our instance, the CYP2C19 gene polymorphism was also the source of the graft thrombosis following revascularization.
Many other factors have been linked to the response to clopidogrel, in addition to the genetic variation of the drug-metabolizing enzyme CYP2C19. Diabetes mellitus (DM) has been linked in multiple studies to both a decrease in clopidogrel responsiveness and an increase in platelet reactivity in patients with PAD receiving dual antiplatelet treatment. In our case the patient suffered from DM which may be a contributing factor for CR.




The absence of clinical guidelines for PAD patients highlights the need for a post-revascularization antithrombotic management plan, particularly in situations with CR. There is no additional data to advise medication use in PAD patients with decreased clopidogrel metabolism because there are no exploratory trials on this population. In order to treat CR, prior research has recommended either increasing the dosage of clopidogrel or altering existing drugs.14 In our case we shifted to ecospirin and rivaroxaban for management of graft thrombosis. Besides PG therapy was also initiated to increase collateral circulation and reduce platelet aggregation to minimize the ischemic symptoms.
Several researches have showed that even with consistent clopidogrel (75 mg/day) dosing, individuals who have revascularization for PAD paired with CR, are still at significant risk of ischemic events.15,16 The guidelines, however, don't give these patients precise instructions on how to take antiplatelet medication. After revascularization for PAD, individuals on clopidogrel may require routine testing of their CYP2C19 genotype and platelet function due to the elevated risk of ischemic events. Moreover, in patients with CR and intermediate and poor metabolism, the clopidogrel dosage should be raised or changed to aspirin, prasugrel, or ticagrelor to reduce the risk of ischemic events.16 

Conclusion:
The present case showed a rare cause of post revascularization graft thrombosis due to mutation of CYP2C19 leading to CR. As there is no clear consensus regarding management of CR especially after revascularization, further large scale multicenter studies should be constructed to provide a better outcome to the patients of PAD.
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