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Abstract

Background: Optimal therapy in ST-elevation myocardial infarction (STEMI) pasievith extreme age is still
a challenge. The presence of comorbidities and multiorgan rbt&fn simultaneously increases the risk of
ischemia and bleeding. Unfortunately, there are no adequate data foertéfit and reliability of the treatment
in elderly patients.

Case Summary: We report a case of a 103-year-old patient with substernal chest6pagurs before
admission. His medical history was unremarkable. The physical examirmatiealed irregularly irregular
pulse. A electrocardiogram showed atrial fibrillation wighmoderate ventricular response with ST-elevation
and Q waves in inferior lead. The patient was treated conservativelydwih antiplatelet aspirin and
clopidogrel, and anticoagulated with fondaparinux. Although médieamagement was carriedtdaecause of
family concerns, the best choice of therapy for STEMI patigintxtreme ages was still a question.

Discussion: Current practice guidelines recommend primary percutaneous corotemention as therapy of
choice in STEMI patients with no upper age limit, and to staat antiplatelet therapy using aspirin and.a 2
receptor blocker in all patients including the eldertyalpatient with atrial fibrillationa shorter duration of
dual antiplatelet therapy is recommended. Data regarding reperfusiopytietia the best level of efficacy and
safety in this group is limited. Trials comparing various treatment strategiesovathanticoagulants are
designed to investigatine safety, rather than efficacy. Another option to use single antiplatelepyhtra
minimize bleeding risk still has limited data.

Keywords: myocardial infarction, elder|yextreme age
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1. Introduction

The incidence of acute coronary syndrome (ACS) increases with agejngdiudhe elderly. This elderly
age group has a high risk both in terms of bleeding and ischemic eMmdist these circumstances, the
optimal strategy in the management of elderly patients with ACS is still a questiore thieebenefits of
invasive strategies on ischemic outcomes must be balanced with the risks related tmrdogttbrtherapy
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and percutaneous coronary intervention (PCI). Antiplatelet therapy cancuble-@dged sword that reduces
the risk of ischemic events but expose the elderly patieimicreased risk of major bleeding (Lattuca et al.
2019).

The increasing incidence and magnitude of risk in elderly patients is fineiwith existing therapeutic
data. Inadequate representation of this group in randomized studies results imfakiaakledge regarding
optimal care for this age group. The lack of evidence from randomizeéesstofl interventons and
antithromboticds due to the selection of patients with low bleeding risk and not includezldady patients
(Alexander et al., 2007; Lee et al., 2001).

2. Case Report

We reported a case of a man, 103 years old, who came with the chief coroptaireavy feeling in the
middle of his chest in the past 6 hours before admission. There werenptaitds of shortness of breath or
palpitation. Past medical history did not reveal hypertension, diabetes mellitygeocholesterolemia. The
patient smoked when he was young but had long since he quit. Therisilychistory of heart disease.

Physical examination revealed that the patient was compos mentis with blood pressubermirhsi§,
pulse rate of 100x/minute irregularly irregular, respiratory rate 20x/miwiite oxygen saturation of 98%
with nasal oxygen. The pain scale on arrival is five out of ten. Thoracic examimatiealed irregularly
irregular heart sounds, no murmurs were found. Pulmonary examimatiealed no crackles or wheezing.
Other physical examinations were within normal limits.

Electrocardiographic examination (Fig. 1) revealed atrial fibrillation rhythm witlavaemage ventricular
response of 120x/min, frontal axis deviation to the left, horizontal atatign clockwise, ST elevation with T
inversion in leads Il, Ill, aVF was obtained. Laboratory examination showid kibod cell count increased
14.120, creatinine serum decreased 1.6 milligrams/deciliters with estimatedrglmfiltration rate 34
milliliters/minute/1.73 m2, low potassium 3.4 millimoles/liters, low albumin 2.&ngdeciliters, and
Troponin-l 4 nanogram/milliliters. Other laboratory examinations were withimaldimits.
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Figure 1. Electrocardiography of a patient with 3&vation and T inversion in inferior lead

Examination of the chest x-ray appears to be lacking inspiration with a norassion of the heart.
Examination of echocardiography showed mild aortic regurgitation, norraailidr dimension, preserved left
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venticular systolic function with ejection fraction 53%, and hypokinetic at inférésal and mid segments.
The patient was admitted to the intensive care unit and treated conservatively with medi@gément with

aspirin 100 milligrams, clopidogrel 75 milligrams, atorvastatin 40 méltigs, bisoprolol 2.5 milligrams and,
fondaparinux injection 2.5 milligrams subcutaneously. During hospitalizatiogre tivas no bleeding
complication and the patient was discharged a#ingle antiplatelet and oral anticoagulant regimen.

Figure 2. Chest X-Ray of the patient

3. Discussion

The 2017 European Society of Cardiology guidelines states that patients with Sflealeacute
myocardial infarction (STEMI), with symptom onset less than 12 hours,ecammmended for reperfusion
therapy. If the PCI procedure can be performed within 2 hours fusfmer with primary PCl is preferred. The
guidelines also state that reperfusion therapy options have no age limit @ahe2018). This means that in
the elderly including the extreme age group, reperfusion therapy with primarysP@ll recommended.

National registry data in England and Waldse Myocardial Ischaemia National Audit Project (MINAP)
stated that elderly patients tend to be less likely to receive invasive management in ST&EsMInctHee85-
year age group, only 55% of patients received reperfusion therapgacewith 84% in th&8-65-year age
group. Survival rates were lower in patients who did not receive intensiveytheralh age groups, although
the mortality benefit decreased gradually with age (Justin Zaman et al.,. 201dyeryday practice,
therapeutic decisions are usually based on a pat@tdred approach that combines evaluation of the
patient's debilitating condition, including functional or cognitive status and life &qugcand a balance
between bleeding and ischemic risk.

Several studies have shown that performing invasive strategies in patients 8®fyage provides an
advantage in terms of angiographic success, and two to three-fold lehespital and 12-month mortality
rates compared with those treated conservatively (Helft et al., 2015; Mandawat et alY @dile; al., 2016).
A study in Poland also demonstrated the benefit of invasive therapy in patients00 years of age (Piegza
et al, 2020).
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Fibrinolytic therapy is an important reperfusion strategy in situations whereargri@Cl cannot be
performed promptly. Thrombolytic therapy provides an advantage in termsodélity, including in the
elderly age group where the mortality rate is significantly reduced in patients7&ggears who receive
thrombolytic therapy from 29.4% to 26.0%. The absolute reduction italitgrin patients 75 years of age
was 34 lives saved per 1000 patients (White, 2000).

Comparison of reperfusion therapy with primary PCI and fibrinolytias carried out by the TRIANA trial
(TRatamiento del Infarto Agudo de miocardio eN Ancigné®sults showed no significant reduction was
found in mortality, re-infarction, or stroke. A combined analysis with two previous reperiusrials
demonstrated an advantage of primary PCI over fibrinolysis in reducinglityo re-infarction, or stroke at
30 days Only four strokes occurred in the fibrinolytic group and none of tiare initially hemorrhagic
(Bueno et al., 2011).

The benefits of fibrinolytic need to be weighed against the risk of bleddinige study ASSENT-2 stated
that any increase in the age of 10 years is associated with a risk of intracrdmanaintracranial bleeding
63% and 40% higher. However, patients treated with tenecteplase were less likely to have ldemdijog
event than those treated with alteplase. This difference was found across subgtoupferent levels of
risk but is especially noticeable in elderly patients (Van De Werf et al., 2001)

In the STREAM trial (Strategic Early Reperfusion after Myocardial Infarction), afteroaimately one-
fifth of the population has registered, the bolus tenecteplaseedued by half in patients ageé 75 years
due toa high incidence of intracranial hemorrhage. Before the reduced doseéetdase, 3 of 42 (7.1%) of
elderly patients treated with fibrinolytic experiencing intracranial blegedamgl two of them hadh fatal
complication (Armstrong et al., 201%fter a dose reductiowas implemented in the STREAM trial, none of
intracranial hemorrhage or stroke were observed in patientssagédyears

In the case illustration above, the patient received conservative therapy due teetiee afsan available
PCI center and family concerns. However, the data and guidelines still recdrpnm@ary PCI as the main
reperfusion therapy in elderly patients. The radial route is preferredenyefthtients due to a reduction in
mortality and bleeding rates compared to the femoral route (Ibanez et al., 2018).

Dual antiplatelet therapy with aspirin plusYR. inhibitor is the main treatment of ACS patients. Prasugrel
and ticagrelor show better effect in reducing ischemic endpoints compared withoghepidn large
randomized trials but the benefit/risk ratio of intense platelet inhibition in elderly paisedebated, and
clopidogrel is still widely used (Lattuca et al., 20219pwever, international guidelines recommend ticagrelor
as first-line therapy regardless of age (Ibanez et al., 2018). Thedanr@wciety of Cardiology recommends
ticagrelor in elderly acute coronary syndrome patients in the absence of aboétiins such as active
bleeding or previous intracranial hemorrhage, with caution in those witineelg sinoatrial disease who are
not treated with permanent pacemakers and in those whoahastry of asthma and/or chronic obstructive
pulmonary disease (Andreotti et al., 2015). Prasugrel 10 mg adminisisationrecommended in patients
75 years of age, because it is not associated with an increased clinical benéditt @/isd., 2011)Even if a
reduced dose of 5 mg is indicatélde efficacy and safety of this dose compared with clopidogrel is debatable.
Prasugrel is also not recommended in conservatively treated elderly ACS patients §Ra2013)

In patients receiving fibrinolytic, it is not known whether clopidogrel loadimghe elderly who get
thrombolytic therapy is safe, so clopidogrel loading cannot be reeoded in the elderly group. In patients
undergoing fibrinolytic therapy, clopidogrel is administered at a dose wfgrbefore fibrinolytic therapy. An
anticoagulant dose adjustment of enoxaparin was administered without an intravelnsugthe patiat was
on thrombolytics and was continued with a daily dose of 0.75 mg/kgWweuyt (Andreotti et al., 2015).

In selecting the appropriate antiplatelet theragme must first consider the risk of bleeding before the risk
of ischemic Bleeding risk is assessed according toAbademic Research Consortium of High Bleeding Risk
and PRECISE-DAPT score (Collet et al., 2021; Valgimigli et al., 2018gveral attempts can be made in the
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use of antiplatelets to minimize the risk of bleeding in elderly patients. After ass#dssirigk of bleeding,
then antiplatelet can be chosen whether to give a potent or less pdteninBibitor. Ticagrelor may &
considered in non-high bleeding risk patients. If ticagrelor is chosesideorio discontinue aspirin 3 months
post-STEMI. Another strategy is to deescalaf¥:Pinhibitors from potent to less potent, 8&ys after the
events (Capranzano and Angiolillo, 2021) patients who indicate anticoagulation, the GB&-VASc
score should be assessktthe case of patientgho need anticoadation, dopidogrel is the FY 12 inhibitor of
choice and the use of proton pump inhibitors should be condigeedgimigli et al., 2018). Based on the
criteria of theAcademic Research Consortium of High Bleeding Risk, the patient in this case was inoluded
the high bleeding risk because of a rhythm disturbance that requigedelon anticoagulant therapy. In this
case, triple antiplatelet therapy can be given for 1 week followed by a singlatdipand anticoagulant
(Collet et al., 2021).

4. Conclusion

Elderly patients with STEMI should receive the same recommended therapy getypatients. Invasive
strategies are an option if they can be implemented promptly, although it iddamtto assess functional and
cognitive status first. Fibrinolytics are an alternative to reperfusion when prif@irngannot be performed.
Strategies to reduce the risk of bleeding include a radial approach and adjustdes¢ and duration of
antithrombotic and anticoagulant as indicated.
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