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Summary  25 

We present a case of in-stent thrombosis and eosinophilia consistent with Kounis 26 

syndrome, in the context of metal allergy to durable polymer coated drug eluting stents, 27 

requiring long-term immunosuppression. 28 

 29 

Abstract 30 

There are no reports of systemic eosinophilic reactions to durable polymer 31 

coated drug eluting stents (DP-DES) and a consensus statement indicates that these 32 

devices should be considered in nickel allergy. We present a case of in-stent 33 

thrombosis, eosinophilia, and rash consistent with allergic myocardial infarction, a 34 

presentation of Kounis syndrome, in the context of metal allergy to DP-DES requiring 35 

long-term immunosuppression. 36 

 37 

Case 38 

An 85-year-old man presented with non-ST elevation myocardial infarction 39 

(NSTEMI) and was treated for right coronary artery stenoses with atherectomy and 4 40 

Resolute DP-DES, aspirin and clopidogrel (Medtronic, Fridley, MN, Figure 1). He 41 

sustained recurrent NSTEMI 43 days later. Angiography demonstrated in-stent 42 

thrombosis in a newly aneurysmal area (Figure 1, Video 1), which was treated with 43 

manual thrombectomy and balloon angioplasty. He was discharged on aspirin and 44 

ticagrelor. He presented with a diffuse macular pruritic rash accompanied by 45 

eosinophilia (2500/𝜇L, reference: 100-300/𝜇L, Figure 2) 74 days after initial stenting. 46 

The patient’s only known allergy was “swelling” to penicillin; there were no changes to 47 
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 3 

his longstanding medications, phenytoin, donepezil, metoprolol succinate and 48 

atorvastatin. Sequential elimination, each for >6 weeks, was used to determine if he 49 

was reacting to antiplatelets. First, clopidogrel was resumed in place of ticagrelor, but 50 

the rash persisted >6 weeks making an allergy to ticagrelor unlikely. Second, aspirin 51 

was eliminated for >6 weeks. The rash persisted; therefore, aspirin was restarted and 52 

clopidogrel was eliminated. The rash persisted after >6 weeks, shifting attention to the 53 

stent. Zotarolimus is 85% eluted after 60 days and is measurable in circulation for up to 54 

180 days.1 Allergy to zotarolimus was considered unlikely since the reaction did not 55 

subside after 180 days. Daily oral prednisone (30 mg) diminished the rash, tapering 56 

worsened it. Skin testing 454 days after stenting revealed sensitivity to nickel, 57 

manganese, titanium, vanadium, and zinc. He was not a candidate for surgical explant, 58 

eosinophilia persisted long-term, and he stayed on steroids for approximately 3 years 59 

until his death. 60 

Kounis described allergic MI after coronary artery stenting.2 The pathophysiology 61 

is driven by release of inflammatory mediators from eosinophils and mast cells reacting 62 

to metals, activating platelets which leads to acute thrombosis. Other types are 63 

vasospasm of normal epicardial coronary arteries and MI with plaque erosion or rupture. 64 

Extra coronary arterial thrombosis in the context of systemic allergic reactions are also 65 

manifestations of Kounis syndrome, triggered by various exposures.  66 

While durable polymer should theoretically limit exposure of metals to the 67 

circulation, microscopic disruption may be a mechanism for contact between 68 

inflammatory cells and the metal surface of the stent leading to eosinophilic reaction 69 

and stent thrombosis in this patient. A recent scientific statement indicated that there 70 
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 4 

are no reports of systemic eosinophilic reactions to DP-DES and that these devices 71 

should be considered in patients with nickel allergy, but this case represents a possible 72 

exception.3  We cannot eliminate allergy to other stent components, like the polymer, 73 

but the finding of skin reactivity to metals in this patient suggests it contributed to the 74 

presentation.  75 

Nickel is a component of second-generation DES. Hypersensitivity to nickel is 76 

more prevalent (17.5%) as compared to aspirin (2%) and iodinated contrast (0.7%).4  77 

Cases of device explant or dysfunction from nickel allergy are exceedingly low as 78 

compared to its prevalence, thus there must be other predisposing factors. 79 

Nevertheless, user manuals disclaim DP-DES as contraindicated with known metal 80 

allergy. Nickel alloys are common in other cardiac implants, such as transcatheter aortic 81 

valves, and it is hypothesized that nickel allergy may predispose patients to valve 82 

thrombosis.5  83 

Why some, but not all, individuals with nickel allergy develop reactions to 84 

implanted devices is unclear and operators may wish to share decision-making with 85 

allergic patients. Bioresorbable scaffolds or drug-coated balloons may provide a future 86 

option, if proven efficacious and safe. While rare, nickel allergy and systemic 87 

eosinophilia may be observed with DP-DES. 88 

 89 

 90 

Funding 91 

AEB acknowledges support from AHA 17MCPRP33630098 and NIH K23HL146982. 92 

 93 

Jo
urn

al 
Pre-

pro
of



 5 

Disclosures 94 

AEB served as site PI for Abbott and CSL-Behring and received honorarium from S2N 95 

Healthcare (modest). HH received research grants and honoraria from CSI (modest), 96 

and Zoll (modest). TB, AMS, and EJ have nothing to disclose.  97 

 98 

References 99 

1. Udipi K, Chen M, Cheng P, et al. Development of a novel biocompatible polymer 100 

system for extended drug release in a next-generation drug-eluting stent. J Biomed 101 

Mater Res A. 2008;85:1064-71. 102 

2. Kounis NG. Kounis syndrome: an update on epidemiology, pathogenesis, 103 

diagnosis and therapeutic management. Clinical chemistry and laboratory medicine. 104 

2016;54:1545-59. 105 

3. Bangalore S, Barsness GW, Dangas GD, et al. Evidence-Based Practices in the 106 

Cardiac Catheterization Laboratory: A Scientific Statement From the American Heart 107 

Association. Circulation. 2021;144:e107-e119. 108 

4. DeKoven JG, Warshaw EM, Zug KA, et al. North American Contact Dermatitis 109 

Group Patch Test Results: 2015–2016. Dermatitis. 2018;29:297-309. 110 

5. Soufras GD, Hahalis G and Kounis NG. Thrombotic complications associated 111 

with transcatheter aortic valve implantation: the role of Kounis hypersensitivity-112 

associated thrombotic syndrome. Cardiovascular Pathology. 2014;23:383-4. 113 

 114 

 115 

Figure Legends 116 

Jo
urn

al 
Pre-

pro
of



 6 

Figure 1. Severe stenosis of the right coronary artery A) pre and B) post atherectomy 117 

and implantation of 4 durable polymer drug eluting stents. C) In-stent thrombosis in an 118 

area of a D) new proximal right coronary artery aneurysm 43 days after initial stenting.  119 

 120 

Figure 2. Diffuse maculopapular, pruritic rash due to systemic eosinophilia from durable 121 

polymer drug eluting stents. 122 

 123 

Video 1. New proximal right coronary artery aneurysm associated with stent allergy.  124 
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