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Case summary

A 39-year-old physician had severe central chest pain and cardiogenic
shock due to acute inferior myocardial infarction one year ago; bare
metal stent was inserted into occluded right coronary artery, culprit
artery. Left anterior descending artery (LAD) was found to be totally
occluded too, planned for future procedure. He had multiple risk
factors: high BMI 28, heavy smoking, high cholesterol 220 mg% and
sedentary life style. He quit smoking after the event. He has been
taking atorvastatin 10 mg, aspirin 75 mg and clopidogrel 75 mg in
addition to diuretics and low dose ramipril. He could not do exercise as
his effort tolerance was poor.

One year later, recheck coronary angiogram revealed a good flow in
right coronary artery; moreover, there was distal flow in totally
occluded LAD. Therefore, bare metal stent was inserted after
dilatation. Blood tests were almost the same.

In this patient, spontaneous flow in totally occluded LAD was due to
combined effect of low dose atorvastatin, aspirin, clopidogrel and
cessation of smoking for one year; not due to exercise or weight
reduction. Low dose statin and smoking cessation had effect on
atheromatous plaque on LAD.

Key words: combined effect, low dose atorvastatin, aspirin,
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Introduction

IHD is one of non-communicable diseases with
significant mortality and morbidity; the
prevalence is rising not only in developed
countries but also in developing countries. Some
risk factors are modifiable like
hypercholesterolemia, hypertension, diabetes,
smoking; however, some are not like old age, sex
and family history.

Statins play an important role in both primary and
secondary prevention of CAD (Ostadal, 2012); it
has anti-inflammatory action on heart (Koushki et
al.,, 2021), anti-plaque activity in addition to
cholesterol lowering effect. Primary prevention of
CAD is important; and, statins seemed to be
beneficial for the primary prevention of CHDs but
have no effect on CHD death and all-cause
mortality (Li et al., 2019). Regarding secondary
prevention, some are short term survey (Toso et
al., 2017); and, some are long term (Kim et al.,
2018). Although high intensity statins with high
dose are recommended in both stable CAD and
acute  coronary syndrome (ACS), statin
prescription pattern was varied among physicians
(Brophy & Costa, 2006); it was named as statin
wars.

The choice of statin and dosage of statin had
controversies in stable CAD; one results showed
that effect of high-dose versus usual-dose statin
therapy in individual coronary artery disease
patients enables selection of high-risk patients that
benefit most from more aggressive therapy
(Dorresteijn et al., 2013). Moreover, one study
compared with moderate statin therapy, intensive
statin therapy reduces all-cause mortality in
patients with recent ACS but not in patients with
stable CHD (Afilalo et al., 2007). Compared with
moderate statin therapy, intensive statin therapy
reduces all-cause mortality in patients with recent
ACS but not in patients with stable CHD (Afilalo
etal., 2007).

However, all cause of mortality must be consider
in treating patients; Danchin & Simon. (2020)
pointed out that the fact “high-intensity LLT
decreased potentially lethal CV events [acute
myocardial infarction (AMI) and stroke] in stable
CAD, it did not reduce mortality, compared with
conventional-dose statins (Danchin & Simon,
2020). Statin therapy after revascularization
procedure reduced MACE major atherosclerotic
cerebrovascular and cardiovascular events (Yong

et al., 2022). Therefore, one reviewer highlighted
the need for the optimal timing, dosage, and type
of statin therapy as well as the problems
associated with adverse effects (Lim, 2013).
However, personalized therapy was the best
(Muniyappa et al., 2018).

Smoking was found to be related to CAD severity
(Salehi et al., 2021); and, cigarette smoking has 2
fold increase risks of CAD (Oshunbade et al.,
2021). Several population study proved the
association between smoking and prevalence of
CAD (Basnet et al., 2019). There was still impact
on mortality of continuing to smoke one year after
the angiographic diagnosis of coronary artery
disease; it was reported in one prospective cohort
study(Hammal et al.,, 2014). One report on
smoking, CAD and ecNOS4a allele, smoking—
dependent excess coronary risk was found in those
having excess of homozygotes for the rare
ecNOS4a allele. It predisposed to endothelial
dysfunction (Wang et al., 1996).

Case presentation

One year ago, a 39-year-old physician with BMI
28 had severe central chest pain and cardiogenic
shock due to acute inferior myocardial infarction
as evidenced by ST elevation in inferior leads;
and, bare metal stent was inserted into occluded
right coronary artery, culprit artery. Figure (1)(a)
shows ECG at presentation and (b) after stenting.
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Figure (1) (a) ECG on arrival when he had
cardiogenic shock and chest pain, showing ST
elevation in inferior leads and (b) after
Primary PCI to occluded right coronary artery
(one year ago)
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Figure (2)(a) reveals occlusion at right coronary
artery before and (b) after coronary angioplasty
and stent.
Left anterior descending artery (LAD) was totally
occluded too.

Figure (2) (a) Complete occlusion of right
coronary artery and (b) after stent to occlusion
of right coronary artery (LAO view) (one year

ago)
It is clearly seen in Figure (3). It seemed to be
chronic occlusion as ECG findings pointed to

right coronary artery; thus, occlusion in LAD was
planned for further procedure.

Figure (3) (a) and (b) Complete occlusion of
LAD coronary artery (LAO caudal view) (one
year ago)

Staged percutaneous intervention (while in
hospital or after discharge) of a significantly
stenosed nonculprit artery in patients presenting
with an  ST-segment-elevation  myocardial
infarction is recommended in select patients to
improve outcomes.

Although his age is under 40, he had multiple risk
factors: high BMI 28, heavy smoking, high
cholesterol 220 mg% and sedentary life style. He

quit smoking after the event. He has been taking
atorvastatin 10 mg, aspirin 75 mg and clopidogrel
75 mg in addition to diuretics and low dose
ramipril. He could not do exercise as his effort
tolerance was poor; also, walking outdoor due to
COVID-19 pandemic situation.

One year later, his effort tolerance was the same;
no chest pain. His BMI was the same. His life
style was still sedentary. No significant changes in
ECG, chest radiograph and echocardiogram were
seen. Recheck coronary angiogram one year apart
revealed good flow in right coronary artery;
moreover, there was distal flow in previously
occluded LAD. Figure (4) illustrate it. Wiring was
done.

= P

Figure (4) Coronary angiogram in 2022
showing narrowing at ostio-proximal LAD (a)
(AP caudal view) and (b) (RAO 30 CRA 30
view) i.e., small tract

Figure (5) (a) demonstrates it. Therefore, drug
eluting stent was inserted after dilatation; it can be
seen in Figure (5)(b).
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Figure (5) (a) Wiring to LAD (LAO 50 Caudal
25 view) and (b) stent implantation with DES
to LAD (RAO Cranial view)
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Figure (6) reveals excellent flow after stent. The
procedure was uneventful.

Figure (6) After stenting to LAD in RAO (a)
Cranial view and (b) Caudal view

Blood tests were almost the same: hemoglobin
145 gm%, PCV 45; cholesterol 210 mg%;
triglycerides 150 mg%; uric acid 6.9 mg%; and
serum creatinine 100 pumol/L. His effort tolerance
was better after stenting; and, he was on anti-
failure treatment, anti-platelets and atorvastatin 10
mg daily.

In this patient, spontaneous flow in totally
occluded LAD was due to combined effect of low
dose atorvastatin, aspirin, clopidogrel and
cessation of smoking for one year; not due to
exercise or weight reduction. He does not have
family history of ischemic heart disease or
dyslipidemia.

Several reports mentioned longitudinal studies on
anti-lipid  drugs particularly  statins. The
recommended dose was high dose statin having
high intensity in those with normal kidney
function. This patient has been taking low dose
atorvastatin (10 mg/ day) though cardiologists
advised to take high dose. Low dose statin had
effect on atheromatous plaque on LAD. We need
large scale study with low dose statin in Myanmar
population with atheromatous arterial diseases.

Discussion

In first event, he was planned for staged
percutaneous intervention (while in hospital or
after discharge) of a significantly stenosed
nonculprit artery in patients presenting with an
ST-segment— elevation myocardial infarction is
recommended in select patients to improve
outcomes. Percutaneous intervention of the
nonculprit artery at the time of primary

percutaneous coronary intervention is less clear
and may be considered in stable patients with
uncomplicated revascularization of the culprit
artery, low-complexity nonculprit artery disease,
and normal renal function. In contrast,
percutaneous intervention of the non-culprit artery
can be harmful in patients in cardiogenic shock
(Lawton et al., 2022). The decision was correct; as
we do not have micro instruments for LAD, we
rely on conservative measures.

In this patient, spontaneous flow in totally
occluded LAD was due to combined effect of low
dose atorvastatin, aspirin, clopidogrel and
cessation of smoking for one year; not due to
exercise or weight reduction. He does not have
family history of ischemic heart disease or
dyslipidemia.  Several  reports  mentioned
longitudinal ~ studies on  anti-lipid  drugs
particularly statins. The recommended dose was
high dose statin having high intensity with normal
kidney function. The patient has been taking low
dose atorvastatin (10 mg/ day) though
cardiologists advised high dose; personnel choice.
Therefore, even low dose statin had effect on
atheromatous plague on previously totally
occluded LAD. It may be due to regression of the
atherosclerotic lesions which can occur after lipid
lowering, without change in vessel wall thickness
or vessel wall area; anti-inflammatory action of
statin (Koushki et al., 2021), plaque stability,
plaque regression, reduction in inflammation and
oxidative stress was reported in patients with mild
to moderate coronary artery stenosis (Mahajan &
Chandra, 2020). The dose of atorvastatin (10 mg/
day) was one fourth of recommended dose for
secondary prevention; and, it even maintained the
patency of previous stent as well as reopening of
previously totally occluded LAD together with
two anti-platelets and smoking cessation.

Another explanation was “personalized therapy in
statin” which was mentioned by some report
(Muniyappa et al., 2018). We need large scale
study with low dose atorvastatin in Myanmar
population with stable coronary artery disease.

Regarding anti-platelets therapy, two drugs
(aspirin and clopidogrel) are recommended for at
least one year following stent; also, they had
effect on LAD.

In this patient, prevention of further progression of
atherosclerosis in LAD and recanalization of
totally occluded LAD were mainly due to
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cessation of smoking. It also proved the
importance of previously known fact “smoking
and coronary artery disease”. Cigarette smoking is
related to thrombogenesis, atherogenesis, and
platelet function; thus, it creates prothrombotic
state  (Inoue, 2004). Moreover, platelet
aggregation, vasomotor reactivity, and direct
myocardial effects may also be provoked by
smoking. Therefore, smoking is clearly related to
an increased risk of acute myocardial infarction
and sudden death. The overwhelming evidence
that the cardiovascular risk is substantially
reduced among quitters. Such risk reduction
becomes apparent quite rapidly upon quitting
(within one to three years) and continues to
decline over the next five to ten years, although it
may not reach the non-smokers' level in some
heavy smokers. This patient quitted smoking
rapidly; thus, prothrombotic state improved over
one year with the additive effect of atorvastatin
and antiplatelets. If we got a chance, the patient
should be screened for polymorphism ecNOS4a/b.
The patient may be smoking—dependent excess
coronary risk in excess of homozygotes for the
rare ecNOS4a allele; it is consistent with
predisposition to endothelial dysfunction (Wang et
al., 1996).

Conclusion

Combined effect of low dose atorvastatin 10 mg
per day, aspirin, clopidogrel and cessation of
smoking for one year caused reopening of
previously  totally occluded left anterior
descending coronary artery as well as patency of
previous bare metal stent in right coronary artery
in 39-year-old obese physician. The patient may
have excess of homozygotes for the rare ecNOS4a
allele, smoking-dependent excess coronary risk
gene polymorphism. Or, two anti-platelets have
additive effect on low dose atorvastatin.

Recommendation

We need large scale study with low dose statin in
Myanmar population with stable coronary artery
disease.
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