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Abstract

Background and Aims: Patients with Coronary artery disease who undergo percutaneous coronary intervention (PCI)
are prescribed with maintenance aspirin dose that vary between 75 mg to 300 mg daily. The objective of this study is to
evaluate the effects of high dose versus low dose aspirin doses prescribed on hospital discharge in PCI.

Methods: : All the patients who had undergone PCI at our hospital from 2017 February to October 2017 were enrolled in
the study. They were divided into two groups receiving low dose (<200mg) aspirin and high dose (>200mg) aspirin. Patients
were interviewed on phone after completion of one year for the possible complications and new ischemic events during the
follow up period.

Results: Among 150 patients selected 101 fulfilled the criteria and sixty patients (59.4%) were discharged on low-dose
aspirin 75-150mg and 41 patients (40.6%) were discharged on high-dose aspirin of 300mg. The mean age in low aspirin
group was 59.8+13.19 years and 49.4+10.7 years in high aspirin group. Although high aspirin dose patients did not complain
of epigastric pain more often, upper GI bleeding was significantly higher in high aspirin group 7.5% vs 11.1% (p<0.05).
One patient in high aspirin group had hemorrhagic stroke while low aspirin group had none. One patient in high aspirin had
sudden cardiac death at home. Clinically, there was no significant difference in new ischemic events during follow up period.
Conclusion: In patients with coronary artery disease undergoing PCI, discharge on high-dose rather than low-dose aspirin
may increase the rate of bleeding without providing additional ischemic benefit.

Keywords: APD acid peptic disease, CAD coronary artery disease, CV cardiovascular, GI gastrointestinal, PCI percutaneous
coronary intervention.
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Pharmacologically maximal inhibition of thromboxane-mediated
platelet activation is achieved with aspirin doses as low as 30 mg’, It

Introduction
Patients with coronary artery disease who undergo percutaneous

coronary intervention (PCI) are prescribed with maintenance aspirin
dose that vary between 75 mg to 325 mg daily'*. How the aspirin
dose affects long term outcome is not clear although few studies
have demonstrated low dose to be safer in comparison to high dose*
¢, And the optimal long term maintenance dose of aspirin in patients
undergoing primary PCI for ST-segment elevation myocardial
infarction (STEMI) and elective PCI had not been studied till
recently.

is often felt that the high dose of aspirin administered to these patients
do not provide further protection in ischemic events but rather may
affect the patients during procedures like dental extraction, prostate
surgery, cholecystectomy etc. So, it is sometimes quite essential
that the dose of aspirin is reduced to as low as possible so that the
bleeding complication is low. Similarly, many people in our region
has acid peptic disease in which people would not tolerate high dose
of aspirin. The objective of this study is to evaluate the effects of
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low dose versus high aspirin prescribed at hospital discharge in the
patients undergoing PCI.

Methods

The present study is a retrospective 2x2 factorial single centre trial
to evaluate the low dose of aspirin (75-150mg) in comparison to high
dose (300mg) after PCI. For current analysis, aspirin dose less than
200 mg was defined as low dose and more than 200 was defined as
high dose. This cutoff point was based on similar previous landmark
studies®!?. All the patients who had undergone PCI at our hospital from
2017 February to October 2017 were enrolled in the study. Patients
either received 75-150 mg of aspirin (low dose) or 300 mg of aspirin
(high dose). All of the patients received 75mg clopidogrel, 10-40 mg
statins (atorvastatin or rosuvastatin) and betablocker and angiotensin
converting enzymes inhibitors/Angiotensin receptor blockers as per
indication. Patients who had undergone primary PCI received 600 g
of clopidogrel and 300 mg of aspirin prior to the procedure. Those
undergoing elective PCI were taking regular clopidogrel of 75mg
and aspirin 75 mg before the procedure. Patients in high dose aspirin
group took 300mg for 6 months then the dose was reduced to 150mg
after 6 months. Patients in low aspirin group took 75-150 mg for at
least one year. All the patient had used minimum of 100 U heparin /
kg and few patients received few more thousand units added if the
activated clotting time (ACT) was less than 360 seconds. None of
the patients used ticagrelor or prasugrel or Gpllbllla inhibitors. All
patients were using either evorilimus or zotarilimus drug eluting
stents (DES). Those patients having renal dysfunction, history of
cerebral vascular accidents, who were on oral anticoagulants who
were noncompliant to medications, those having a history of peptic
ulcer were excluded from the study.

All these patients were interviewed on phone after completion
of one year of their procedure. They were inquired for the possible
complications. The questionnaire is discussed with the patient to
assess whether patient had any angina on exertion, gastrointestinal
symptoms or GI bleeding. They were inquired whether they passed
black tarry stool in the last one year. They were asked whether they
were admitted in the hospital for gastrointestinal bleed and what
investigation they underwent.

Major bleeding was considered as those who needed blood
transfusion. Symptoms of acid peptic didease APD was subjectively
assessed through questionnaire. The signs and symptoms of cerebral
stroke admission to other hospital were also enquired. And symptoms
of severe chest pain suggestive of coronary ischemia was particularly
asked to the patient and possibility of stent thrombosis was judged.

Institutional review board approved the trial protocol and patients
provided verbal consent for the study.

All statistical analysis was done as retrospective posthoc analysis.
All analyses were by intention to treat. Categorical variables were
compared using pearson’s chi-square wherever feasible. Baseline
characteristics were also compared between 2 groups by Pearsons 2x2
test (SAS version 9.2)

Among 150 patients screened, 101 patients were included as they fit
in the criteria. Sixty patients (59.4%) of the patients were discharged
on low-dose aspirin and forty-one patients (40.6%) patients were
discharged on high-dose aspirin group. All the patient in high dose
group received 300 mg for 6 months and 150 mg for another 6
months. Among patients in low dose group, 85% of patients received
150mg and 15% of the patient received 75mg. Aspirin doses in low

dose group were guided by the routine clinical practice. Mean age in
low dose aspirin group was 59.84+13.19 years and mean age in high
dose aspirin group 49.4+10.7 years.

The prevalence of smoking was more in low dose group in
comparison to high dose aspirin group (41.4% vs 25.0%); though this
could just be a incidental finding. Upper GI bleeding was significantly
higher in high dose aspirin group 7.5% vs 11.1% (p<0.05) although
high dose aspirin patients did not complain of epigastric pain more
often.

Patients complaining of chest pain (angina on exertion or chest pain
with sweating) was present in similar number in both the groups high
and low dose. Patients attending hospital for chest pain was slightly
high in low dose aspirin group however this was not statistically
significant (p value was 0.3 by Fischer Exact test). One had re-
occlusion of stent with thrombosis. One patient on high dose aspirin
group had hemorrhagic stroke while low dose aspirin group had none
and one patient in high dose aspirin had sudden cardiac death at home

Table 1: Aspirin doses and different risk factors:

Risk factors High dose Low dose
group group
Mean age in years 49.4 (£10.7) 59.8 (£13.19)
(SD)
Male sex 57.1 68
Diabetes 14 26
Hypertension 42 50
Dyslipidemia 2 0
Smoking 25 41 p 0.01
Family history of 32 7 p <0.05
CAD
Multiple stents 35 19 P <0.05
used
Table 2: Complications and efficacy
Complications and efficacy High Low
dose  dose
GI bleeding not requiring transfu-  11.1%  7.5% p<0.05
sion but attended medical service
GI bleeding requiring transfusion 0 0
Access site hematoma causing 1.6% 0 p<0.2
pain requiring medical attention
Access site hematoma requiring 15% 17% p=NS
hospital admission
Hemorrhagic stroke 1.6% 0 p=NS
Chest pain while at home (not 15% 16% p=NS
attending hospital ER)
Chest pain attending hospital 5% 6.5% p=0.3
Probable stent thrombosis (Sud- 0 1 p=NS
den cardiac death)
Radial approach used 60% 56% p=NS
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Discussions

The study has highlighted the current practice of aspirin dosing
among the cardiologists. In our study, selection of high vs low
aspirin was not according to presence of risk factors like diabetes,
hypertension or smoking. The low dose aspirin group had more
conventional risk factors. We also found the trend that dose correlated
positively with complexity of the procedure. High dose aspirin was
used more often in multiple stent PCI rather than single stent PCI.
All these observations point that dose of aspirin after procedure was
likely the individual choice of operator rather than based from present
guidelines.

We consider passing of black stool is considered as upper gastro-
intestinal (UGI) bleeding due to aspirin because this is the most
common of UGI bleeding in patient taking aspirin. They are classified
as those requiring or not requiring blood transfusion. Similar tool for
analysis of UGI bleeding has been done in other studies we believe
that it will reflect overall true picture.

The history of typical chest pain was taken in detail and considered
to be probably from coronary events because of their vulnerable
post PCI status. The sudden unexplained death is considered to be
due to cardiovascular event. These indirect inferences may carry
confounding bias. Only large scale randomized prospective trial in our
region addressing with a better accessibility to the patient can address
this issue.

In our study, the patients undergoing PCI for coronary artery disease
(CAD) discharged on and maintained chronically high-dose aspirin
had similar rates of adverse ischemic symptoms but significantly more
major bleeding than did patients on low-dose aspirin. Therefore, this
analysis supports the practice and the notion that patients with CAD
undergoing PCI should be maintained on low-dose rather than high-
dose aspirin.

Observational analyses performed using data from the Clopidogrel
in Unstable Angina to Prevent recurrent Events (CURE) trial
demonstrated no significant difference in efficacy for low-dose aspirin
(<100 mg) versus high-dose aspirin (=200 mg), but an increase
in bleeding complications with high-dose aspirin. Findings were
similar among patients prescribed aspirin monotherapy versus dual
antiplatelet treatment with aspirin and clopidogrel'’.

The results of the Double-dose versus Standard-dose Clopidogrel
and High-dose versus Low-dose Aspirin in Individuals undergoing
Percutaneous Coronary Intervention for Acute Coronary Syndromes
(CURRENT- OASIS 7) trial revealed no significant differences in
major adverse cardiac events between patients with acute coronary
syndrome randomized to high (300-325 mg) versus low-dose (75—
100 mg) aspirin. Although overall bleeding complications were not
significantly different between the two aspirin groups, there was a
higher incidence of gastrointestinal bleeding with high-dose aspirin
compared with low-dose aspirin'2.

Similarly, in the older Antithrombotic Trialists’ meta-analysis,
high-dose aspirin was associated with increased gastrointestinal
and extracranial bleeding but no improvement in efficacy. Together,
these data suggest that low-dose aspirin is safer and provides similar
efficacy versus high-dose aspirin'>.

Limitations of the study

This is small sample size study and had limited duration of follow
up. As a post hoc analysis, the findings from the current study is
exploratory. Multivariate analysis could not be done. Unmeasured
confounding variables may have biased the comparison. Logistic
regression analysis which was used in few similar trials could not be
used because of small size of the patient population. The way patient
described about UGI bleeding is subjective. Primary and elective

PCI was not separately analyzed in the study. The possibility of stent
thrombosis was not confirmed with angiography in all cases.

Conclusion

In patients with coronary artery disease undergoing PCI, discharged
on high-dose aspirin, in comparison to low-dose aspirin, increases the
rate of bleeding without providing additional ischemic benefit. Large
scale prospective trial is needed to support these facts.
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Abstract

Background and Aims: Microalbuminuria (MA) (urinary albumin excretion of 30-299 mg/d in a 24 hours collection
or 30-299 pg/mg creatinine in a spot collection) is well accepted marker of micro and macrovascular damage in patients with
diabetes mellitus and is considered as a surrogate marker for endothelial dysfunction in diabetic and non-diabetic patients. This
study has been undertaken to investigate the prevalence of microalbuminuria among non-diabetic Acute Coronary Syndrome
(ACS) patients.

Methods: : A hospital based cross-sectional study of 100 consecutive non-diabetic ACS patients was done. Traditional risk
factors (like smoking, hypertension, dyslipidemia, obesity) of coronary artery disease were studied for the association with
microalbuminuria in study subjects. Investigations were carried out in all the cases as per proforma and entered in the SPSS
software for analysis.

Results: The prevalence of microalbuminuria in non-diabetic ACS patients in the study was 73% which was statistically
significant (p=0.04). A statistically significant higher prevalence of microalbuminuria was seen with different presentations
of ACS; being highest (81.96%) in NSTEMI followed by STEMI (63.15%) and Unstable Angina (55%). It was found to be
significant with the history of smoking (81.25%, p=0.013) and hypertension (82.25%, p=0.013). No significant association was
found with age, body mass index (BMI) and dyslipidemia. A statistically significant higher prevalence of microalbuminuria
was seen with increasing number of risk factors.

Conclusion: There is increased prevalence of microalbuminuria in ACS patents. MA was associated with statistically
higher number of cases with history of smoking and hypertension and presence of increasing number of risk factors.

Keywords: Acute Coronary Syndrome, Microalbuminuria, Traditional risk factors.

DOI: https://doi.org/10.3126/njh.v16i2.26320

Introduction

and the Presence and Extent of Coronary Atherosclerosis" found MA

Microalbuminuria (MA) is defined as increased urinary albumin
excretion of 30-299 mg/d in a 24 hours collection or 30-299 pg/mg
creatinine in a spot collection'.

Evidence has shown an early increase of urinary albumin in acute
myocardial infarction is a strong independent predictor of long-term
adverse clinical outcome and Albumin Creatinine Ratio (ACR)
improved clinical prediction over and above baseline traditional
multivariable risk models®. The study on “Relationship between MA

to be an independent predictor for the presence and severity of CAD.
They concluded a strong relationship between MA and the severity
of CAD?. Some studies show patients with higher proteinuria are at
risk of developing higher degrees of ACS with adverse outcomes™*.

There is a study regarding outcomes in ACS patients in Nepal
taking in consideration of ACS patients only (including all the
risk factors)®. We know that diabetes is an established cause of
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endothelial dysfunction (ED) and its presence is considered as
coronary artery disease equivalent. Hence to minimize confounding
bias, we wanted to exclude diabetes (however other risk factors like
hypertension and dyslipidemia are included). So, this study aims to
find an association of MA in non-diabetic ACS patients admitted in
Manipal Teaching Hospital which may represent patients of western
region of Nepal being a referral center for ACS.

Methods

It was a cross-sectional observational study. One hundred (100)
consecutive patients of Acute Coronary Syndrome admitted in Manipal
Teaching Hospital were included in this study. Patient included in
this study were: Acute Coronary Syndrome included patients with 1.
ST Elevation Myocardial Infarction (STEMI) 2. Non ST Elevation
Myocardial Infarction (NSTEMI). 3. Unstable Angina (UA).

The diagnostic criteria used for each were as under: 1) ST Elevation
Myocardial Infarction (STEMI): Cases fulfilling two of the following
three criteria- a) History of prolonged chest discomfort or angina
equivalent (30 minutes). b) ST-elevation Imm or more in two
consecutive leads or new onset Left Bundle Branch Block (LBBB).
¢) Presence of elevated cardiac biomarkers. 2) Non ST Elevation
Myocardial Infarction (NSTEMI): Severe chest discomfort having
at least one of three features along with evidence of myocardial
necrosis as reflected by abnormally elevated levels of biomarkers
of cardiac necrosis. 1) Occurring at rest (or with minimal exertion),
lasting for > 10 minutes ii) Recent onset (i.e. within the prior 2 weeks)
iii) Occurring with crescendo pattern (i.e. distinctly more severe,
prolonged, or frequent than previous episodes. 3) Unstable Angina
(UA): Angina pectoris or equivalent ischemic discomfort with at least
one of three features: i) Occurring at rest (or with minimal exertion),
lasting for > 10 minutes ii) Recent onset (i.e. within the prior 2 weeks)
iii) Occurring with crescendo pattern (i.e. distinctly more severe,
prolonged, or frequent than previous episodes. The following cases
were excluded: 1. Known cases of diabetes mellitus. Cases showing
random blood sugar >200mg/dl. 3. MA >300mg pg/mg creatinine. 4.
Serum Creatinine >1.5mg/dl. 5. Patients showing pyuria with urine
microscopy showing >8WBC/hpf. Patients with history of preexisting
congestive cardiac failure.

Urine examination was carried out for all patients. a) Routine and
microscopy b) MA by Nyocard kit test. The patients were explained
about the procedure of urine specimen collection. Urine spot test was
opted for assessment of MA for feasibility. Early morning midstream
specimen was collected after washing the penile area in males, and
perineal area in females. All urine specimens were obtained aseptically
in well labeled screw capped universal containers and were promptly
transported to laboratory for routine and microscopy examination and
MA estimation.

The data was entered in excel sheet and analyzed using SPSS
software version 16. Percentage, mean value were calculated and
Pearson’s correlation coefficient, chi square test, t-tests, odds ratio
etc were calculated wherever required and p values were considered
significant at a predetermined alpha level of 5%.

Results

Total 100 patients were studied in this study. Out of them 68 were
males while 32 were females with male: female= 2.12. Majority of
patients had NSTEMI: 61% (n=61), 20% (n=20) had UA and 19%
(n=19) had STEMI. Overall prevalence of MA in our study was 73%
(p=0.04); (Table 1).

Table 1: Overall prevalence of MA in ACS.

Urine No of p- value
patients

Microalbuminuria 73

No microalbuminuria 27 0.04

Out of 68 males and 32 females, MA was found positive in 47
(69.11%) males and 2 (81.25%) females respectively (p=0.202);
(Table 2).

Table 2: Prevalence of MA among male and female patients.

Urine Male Female Odds p-
m=68) (n=32) ratio value

Microalbuminuria 47 26

No microalbuminuria 21 6 1.97 0.202

The prevalence of MA was highest in NSTEMI group being
81.96%. The corresponding figures in STEMI and Unstable Angina
were 63.15% and 55% respectively. The difference was statistically
significant (p=0.035).

Table 3: Prevalence of MA in different presentation of ACS

Presenta- Total Microal- No Microal- p-
tion (m=100) buminu- buminuria value
of ACS ria (n=73) (n=27)
STEMI 19 12 7
NSTEMI 61 50 11

0.035
Unstable 20 11 9
Angina

Figure 4: Prevalence of microalbuminuria in different pressentation

of ACS
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Table 4: Prevalence of MA with risk factors

Risk factorspatients (n)

Smoking Yes 64 52
No 32 21
Hypertension Yes 62 51
No 38 22
Obesity (BMI>25Kg/m2) Yes 59 45
No 41 28
Dyslipidemia Yes 61 47
No 39 26

Microalbuminuria No microalbuminuria p-value

12
1 0.013
1
16 0.013
14 0.221
13
14 0.254
13

98 out of 100 ACS patients were having one or more risk factors under studied. Prevalence of MA was in 50% of patients with no risk
factor, 40% with one risk factor, 75% with two risk factors and 86% with three or more risk factors. The difference was statistically significant

(p=0.001).

Table 5: Relative prevalence of MA in ACS according to number of risk factors.

Risk factors Total Microalbuminuria
(n=100) (n=73)

None 2 (2%) 1 (50%)

One 20 (20%) 8 (40%)

Two 28 (28%) 21 (75%)

Three or more 50 (50%) 43 (86%)

Discussion

The overall prevalence of micro-albuminuria in non-diabetic ACS
in this study was 73% which was statistically significant (p=0.04).
The studies done outside also show similar findings ranging from
58-92% ©1°, In the study done by F Aziz et al found prevalence of
MA to be 56.5% in angiographically proved severe CAD (luminal
narrowing > 70%)!, Similarly, in the study done by Silva et al on
prevalence of MA in 39 patients with angiographically confirmed
severe lesion (stenosis > 70%) in at least one coronary artery found
to be 33% which was statistically significant'?. The results of above
studies cannot be matched with our study due to different inclusion
criteria but nevertheless they confirm the fact that MA is present in
statistically significant number of cases in coronary artery disease.

This study showed no difference in MA between different sexes (p
=0.202). Few studies'*!* also show similar results but a case control
study done by Basu et al found a statistically significant higher
numbers of males (83.33%) as compared to females (40%)°. In the
study done by Silva et al on determination of MA in hypertensive
patients and in patients with coronary artery disease found prevalence
of MA was 23% in the age group 56 years and above and 5% in age
group 55 years and below which was statistically significant'”.

The prevalence of MA was highest in NSTEMI group being
81.96%. The corresponding figures in STEMI and Unstable Angina
were 63.15%and 55% respectively. The difference was statistically
significant (p= 0.035). Zeeshan A, Ahmad Z, Tahir GA, Yaqoob Y in
their study on acute coronary syndrome titled MA as atherosclerotic
risk factors and its association found MA in 20.4% cases of STEMI.
The corresponding figures in NSTEMI and Unstable angina were
21.3% and 25.3% respectively'®. In contrast, Abdul Ghaffar Memon

No microalbuminuria
(n=27)

1 (50%)

12 (60%) 0.001
7 (25%)

7 (14%)

p-value

and Mubashir Kolachi in their study on relationship of MA in
non-diabetic and non-hypertensive patients with acute myocardial
infarction done in Hyderabad, Pakistan found MA in 53.17%
STEMI and15.8% NSTEMI®.

Out of 64 patients with the history smoking in our series, MA was
present in 52 (81.25%) while out of 36 nonsmokers, MA was found
in 21 (58.33%) patients. The difference was statistically significant
(p = 0.013). Basu A et al in their study of 50 non diabetic and
non-hypertensive patients of ACS with similar inclusion criteria
as our study found MA was present in 92% (23 out of 25) of
patients with smoking while out of 25 nonsmokers, MA was found
in 10 (40%) of patients .The difference was statistically significant
(p < 0.001)°. However Bhalabhi Vaishali and Ghanekar Gayatri
in their study of correlation of MA and multiple risk factors in
acute coronary syndrome found MA in 50% (6 out of 12) of
patients with smoking which was not statistically significant (p
> (0.05). However cases of diabetes mellitus were also included in
their study’. Since association of smoking and MA has long been
known, further large scale studies are required to determine its
association in patients with acute coronary syndrome.

In our study, out of 62 hypertensive patients in our series, MA was
present in 51 (82.25%) of the cases while corresponding figures
in 38 normotensive patients was 22 (57.89%). The difference
was statistically significant (p = 0.013). Bhalabhi Vaishali and
Ghanekar Gayatri in their study of correlation of microalbuminuria
and multiple risk factors in acute coronary syndrome found
microalbuminuria to be present in 8.82% among hypertensive
cases which was not statistically significant (p > 0.05). Cases of
diabetes mellitus were also included in their study’. However,
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Al-Saffar et al in their study of microalbuminuria in non-diabetic
patients with Unstable angina/non ST elevation myocardial infarction
found microalbuminuria to be present in 8 (22%) of the 37 cases with
hypertension while corresponding figures in 33 normotensive patients
was 13 (39%). The results were not statistically significant (p = 0.1).
ST segment elevation MI cases were not included in their study'*.
Association of microalbuminuria with dyslipidemia and obesity
was not significant in our study; however few studies have shown
significant association® >'%, 98 out of 100 ACS patients in our study
were having one or more risk factors. Prevalence of microalbuminuria
was in 50% of patients with no risk factor, 40% with one risk factor,
75% with two risk factors and 86% with three or more risk factors.
The difference was statistically significant (p = 0.001). In the study
done by Bhalavi Vaishali and Ghanekar Gayatri on correlation
of microalbuminuria and multiple risk factors in ACS found
microalbuminuria in 86.66% with multiple risk factors compared
to 44.44% with no risk factors and the difference was statistically
significant’. Massimo Cirillo et al in their of Microalbuminuria in
non-diabetic adults showing relation of blood pressure, BMI, plasma
cholesterol levels and smoking showed that blood pressure, BMI and
smoking relate positively to rate of urinary albumin excretion and
prevalence of microalbuminuria independently of each other in non-
diabetic middle aged patients'. The results of these studies are in
agreement with our study.

Conclusion

Overall prevalence of microalbuminuria in non-diabetic ACS
patients in our study was 73%.There is no difference in prevalence of
microalbuminuria between males and females. Highest prevalence of
microalbuminuria was seen in NSTEMI patients. Microalbuminuria
was associated with statistically higher number of cases with history
of smoking and hypertension and with increasing number of risk
factors present.

Limitations and recommendations

Our study consisted of 100 patients only and the results of our study
need to be substantiated with the results of prospective larger clinical
studies with matching clinical criteria.
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