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Abstract: Non-ST-elevation myocardial infarction (NSTEMI) and unstable angina pectoris are frequent causes of
hospital admission in the elderly. However, clinical trials targeting this population are scarce, making these patients
less likely to receive treatment according to guidelines. This study was designed to compare the outcome of invasive
versus a medical strategy of patients with non-ST elevation myocardial infarction with intermediate Thrombolysis in
Myocardial Infarction score. This study was conducted at the Department of Cardiology, Rehmatul lil Alameen
Institute of Cardiology, Lahore, from 21-5-2019 to 21-11-2019. A total of 220 (110 patients in each group) patients
fulfilling inclusion criteria from emergencies were recruited. Then patients were randomly divided into two groups by
using the lottery method. In group A, patients were managed through an invasive strategy. In group B, patients
underwent medication only. Patients in the invasive strategy underwent percutaneous coronary intervention, or
coronary artery bypass graft patients in the medical strategy group were given standard medical management per
hospital protocol. Then patients were followed up there for 3 days. After 3 days, patients were discharged and were
followed up in OPD for 30 days. It was noted if the patient presented again in an emergency with recurrent myocardial
infarction (M) or if death occurred within 30 days. This study compared an invasive and medical strategy in NSTEMI
patients regarding recurrent Ml and mortality within 30 days. According to the findings of this study, no significant
difference was seen in recurrent MI (Group-A: 13.6% & Group-B: 12.7%, p-value=0.84) in both groups, but mortality
(Group-A: 10.9% & Group-B: 3.6%, p-value=0.037) was significantly higher in patients who underwent invasive
strategy. Considering the results of this study, it can be concluded that NSTEMI patients treated with conservative
treatment had a low mortality rate and fewer chances of recurrent Ml.
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Introduction
(Amsterdam et al., 2014; Hung et al., 2018). People

Non-ST-elevation myocardial infarction (NSTEMI)
accounted for more than two-thirds of all acute
coronary syndrome (ACS) cases in the United States
in  2009. Furthermore, cardiovascular disease,
including NSTEMI, remains the leading cause of
mortality worldwide (Li et al.,, 2014). Long-term
outcomes have not improved in NSTEMI patients at
the same rate seen in ST-segment elevation
myocardial infarction patients, possibly reflecting
NSTEMI patients' more complex clinical phenotype,
including older age, the greater burden of
comorbidities and the higher likelihood of a previous
MI (Cohen, 2016). The management of NSTEACS is
guided by risk stratification, with an early invasive
strategy favored in high-risk patients, especially for
patients with positive cardiac necrosis biomarkers

with NSTEMI are managed with medical therapy,
invasive  angiography, and revascularization.
Specifically, two approaches have evolved: either a

routine invasive' strategy whereby all patients
undergo coronary angiography shortly after
admission and, if indicated, coronary

revascularization; or a selective invasive' (also
referred to as' conservative') strategy in which medical
therapy alone is used initially, with a selection of
patients for angiography based upon evidence of
persistent myocardial ischemia. Uncertainty exists
regarding which strategy provides the best outcomes
for these patients (Fanning et al., 2016). Previous
studies have demonstrated improved outcomes with
an early invasive strategy in patients with NSTEMI.
However, there are limited data outcomes compared
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to medical versus invasive strategies for NSTEMI
(Kolte et al., 2013). It has been reported in a trial that
with an invasive strategy, recurrent MI developed in
8% of cases in 1% who received medical strategy,
while death occurred in 5% with invasive strategy
while 1% with medical strategy after NSTEMI
(Boden, 2003). While another trial showed that with
an invasive strategy, recurrent MI developed in 17%
of cases; in 30% who received the medical strategy,
death occurred in 25% with an invasive strategy,
while 27% with the medical strategy after NSTEMI
(Tegn et al., 2016). The rationale of this study is to
compare the outcome of invasive versus a medical
strategy of patients with NSTEMI with intermediate
Thrombolysis in Myocardial Infarction score. It has
been noticed from the literature that with an invasive
strategy, there are more chances of complications
after NSTEMI than medical strategy. But
controversial evidence has been found in the
literature, which creates an ambiguity whether the
conservative or medical strategy is appropriate for
NSTEMI patients with intermediate TIMI or invasive
strategy. So, this study would help us to confirm the
beneficial role of more appropriate methods to
manage NSTEMI patients with intermediate TIMI
score.

Methodology

This Randomized Controlled Trial was conducted at
the Department of Cardiology, Rehmatul lil Alameen
Institute of Cardiology, Lahore, from 21-05-2019 to
21-11-2019. The sample size of 220 was calculated by
using the WHO calculator. Non-probability,
consecutive sampling was used to collect the
information. Patients of age 40-70 years of either
gender presenting with NSTEMI with intermediate
TIMI score were included in the study. In contrast,
patients with diabetic (BSR>180gm/dl) and other
valvular heart diseases (on medical record),
hypertensive  (BP>140/90mmHg), renal failure
(serum creatinine>1.2mg/dl) or on hemodialysis, liver
disease (AST & ALT >40IU, bilirubin >5mg/dl),
patients with recurrent MI (medical record), smoker
(>5pack year) were excluded from the study.

Table 1 Demographic variables of both groups

Variables Constructs Group-A
Age 49.51 +10.15
Duration of symptoms 26.49 £ 3.16
Body Mass Index 26.49 + 3.16
Gender Male 71(64.5%)
Female 39(35.5%)
Recurrent Ml Yes 15(13.6%)
No 95(86.4%)
Death (within 30 days) = Yes 12(10.9%)
No 98(89.1%)

Informed consent was taken. Demographic
information (like name, age, sex, and duration of
symptoms) was also obtained. Then patients were
randomly divided into two groups by using the lottery
method. In group A, patients were managed through
an invasive strategy. In group B, patients underwent
medication only. Patients in the invasive strategy
underwent percutaneous coronary intervention or
coronary artery bypass graft. Patients in the medical
strategy group were given standard medical
management per hospital protocol. Then patients were
followed up there for 3 days. After 3 days, patients
were discharged and were followed up in OPD for 30
days. It was noted if the patient presented again in an
emergency with recurrent MI or if death occurred
within 30 days. All this information was recorded on
the predesigned proforma. Data was entered in SPSS
version 21 and analyzed through it. Mean + SD was
calculated for age and duration of symptoms.
Frequency and percentage were calculated for gender
and outcome (recurrent Ml and death). The chi-square
test was applied to compare outcomes in both groups.
P-value <0.05 was considered significant. Data was
stratified for age, gender, BMI, and duration of
symptoms. Post-stratification, the Chi-square test was
applied to compare outcomes in both groups for each
stratum. P-value <0.05 was considered significant.

Results

The mean age of patients in Group-A and Group-B
was 47.51+10.15 and 52.10+10.38 years. In Group-A
71(64.5%) patients were male and 39(35.5%) were
female. Whilein Group-B56(50.9%) patients
were male and 54 (49.1%) were female. The
mean duration of symptoms in Group-A and
Group-B was 26/49+3.16 and 25.72+3.21.

Group-A and Group B's mean body mass index was
26.49+3.16 and 25.72+3.21, respectively. The
frequency of recurrent M1 did not show any significant
difference in both treatment groups. l.e. Group-A:
13.6% & Group-B: 12.7%, p- value=0.84. (Mortality
rate was significantly higher in patients who
underwent invasive strategy, i.e., Group-A: 10.9% &
Group-B: 3.6%, p- value=0.037 (table 1).

Group-B P-value
52.10 +10.38 0.09
25.72+£3.21 0.63
25.72+3.21 0.087
56(50.9%) 0.36
54(49.1%)

14(12.7%) 0.84
96(87.3%)

4(3.6%) 0.037
106(96.4%)
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Significant differences were observed in the treatment mortality in patients aged >60 years, with Group-A
groups for repeat myocardial infarction (MI) and showing higher rates.

Table 2: Comparison of Recurrent M1 (within 30 days) stratified for age, Gender, BMI, and duration of
symptoms:

Variables Constructs Group-A Group-B p-value
Age 28-45 Yes 8(16%) 4(10.5%) 0.459
No 42(84%) 34(89.5%)
46-60 Yes 4(7.7%) 5(10.9%) 0.587
No 48(92.3%) 41(89.1%)
>60 Yes 8(100%) 5(19.2%) 0.000
No 0(0%) 21(80.8%)
Gender Male Yes 14(19.7%) 8(14.3%) 0.422
No 57(80.3%) 48(85.7%)
Female Yes 6(15.4%) 6(11.1%) 0.544
No 33(84.6%) 48(88.9%)
BMI Normal Yes 8(22.9%) 6(14.3%) 0.322
No 27(77.1%) 36(85.7%)
Overweight Yes 8(19.5%) 5(11.6%) 0.318
No 33(80.5%) 38(88.4%)
Obese Yes 4(11.8%) 3(12%) 0.978
No 30(88.2%) 22(88%)
Duration of 1-3 Yes 11(25%) 5(10.9%) 0.080
symptoms No 33(75%) 41(89.1%)
4-7 Yes 5(12.5%) 5(13.5%) 0.895
No 35(87.5%) 32(86.5%)
8-10 Yes 4(15.4%) 4(14.8%) 0.954
No 22(84.6%) 23(85.2%)

Table 3: Comparison of death (within 30 days) stratified for age, Gender, BMI, and duration of symptoms.

Variables Constructs Group-A Group-B p-value
Age 28-45 Yes 5(10%) 2(5.3%) 0.416
No 45(90%) 36(94.7%)
46-60 Yes 3(5.8%) 1(2.2%) 0.369
No 49(94.2%) 45(97.8%)
>60 Yes 4(50%) 1(3.8%) 0.001
No 4(50%) 25(96.2%)
Gender Male Yes 10(14.1%) 2(3.6%) 0.044
No 61(85.9%) 54(96.4%)
Female Yes 2(5.1%) 2(5.1%) 0.738
No 37(94.9%) 52(96.3%)
BMI Normal Yes 3(8.6%) 1(2.4%) 0.223
No 32(91.4%) 41(97.6%)
Overweight Yes 5(12.2%) 2(4.7%) 0.211
No 36(87.8%) 41(95.3%)
Obese Yes 4(11.8%) 1(4%) 0.290
No 30(88.2%) 24(96%)
Duration of 1-3 Yes 6(13.6%) 3(6.5%) 0.261
symptoms No 38(86.4%) 43(93.5%)
4-7 Yes 2(5%) 0(0%) 0.168
No 38(95%) 37(100%)
8-10 Yes 4(15.4%) 1(3.7%) 0.146
No 22(84.6%) 26(96.3%)
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Regarding gender, there were no significant
differences in repeat MI between male and female
patients (Male: p-value=0.422, Female: p-
value=0.544, Table-9). However, for male patients,
mortality was significantly higher in Group-A
compared to Group-B (Group-A: 14.1% & Group-B:
3.6%, p-value=0.044). No significant difference in
mortality rates was observed in female patients
(Group-A: 5.1% & Group-B: 5.1%, p-value=0.738).
Body mass index (BMI) did not significantly impact
repeat MI and mortality in both treatment groups.
Similarly, the duration of symptoms did not
significantly impact repeat MI and mortality in either
treatment group (table 2, 3). However, no significant
differences in other age groups regarding repeat Ml
were found. The findings were as follows: Age (>60
years): Group-A: 100% & Group-B: 19.2%, p-
value=0.000 for repeat MI, and Group-A: 50% &
Group-B: 3.8%, p-value=0.001 for mortality.

Discussion

The current clinical practice guidelines recommend an
invasive strategy in non-ST elevation myocardial
infarction (non-STEMI consisting of routine cardiac
catheterization ~ and  revascularization  during
admission. This recommendation comes from three
large, randomized trials (FRISC-2, RITA-3, and
ICTUS) whose meta-analysis has demonstrated the
benefits of invasive management (Amsterdam et al.,
2014; Prejean et al., 2018). In this study, the invasive
and medical strategy was compared in NSTEMI
patients in terms of recurrent MI and mortality within
30 days. According to t the findings of this study, no
significant difference was seen in recurrent Ml
(Group-A: 13.6% & Group-B: 12.7%, p-value=0.84)
in both groups, but mortality (Group-A: 10.9% &
Group-B: 3.6%, p-value=0.037) was significantly
higher in patients who underwent invasive strategy.
Previous studies have demonstrated improved
outcomes with an early invasive strategy in patients
with  NSTEMI. However, there is limited data
outcome compared to the medical versus invasive
strategy for NSTEMI (Kolte et al., 2013). Sonali R
Gnanenthiran, in her meta-analysis, showed that
routine invasive therapy reduces MI and recurrent
revascularization and may reduce mortality at the
expense of major bleeding in elderly patients with
NSTEACS (Gnanenthiran et al., 2017). Boden WE
have reported that with an invasive strategy, recurrent
MI developed in 8% of cases in 1% who received
medical strategy, death occurred in 5% with invasive
strategy and 1% with medical strategy after NSTEMI.
While another trial by Tegn N showed that with an
invasive strategy, recurrent Ml developed in 17% of
cases in 30% who received the medical strategy, while
death occurred in 25% with the invasive strategy
while 27% with the medical strategy after NSTEMI.

8 Results of this study are consistent with the findings
of Boden WE but not in line with the findings of Tegn
N. The After Eighty study found a reduction in Ml
(17% wvs. 30%, p=0.0003) and need for urgent
revascularization (2% vs. 11%, p=0.0001) in the
routine invasive therapy group compared with those
medically managed, but no difference in mortality
(25% vs. 27%, p=0.53) at 18-month follow-up (Tegn
etal., 2016). In contrast, the Italian Elderly ACS study
found no differences between routine invasive therapy
and initial medical management (MI 7.1% vs. 10.7%,
p=0.27; mortality 12.3% vs. 13.8%, p=0.65) at 1 year
(Savonitto et al., 2012).

The routine provision of invasive therapy thus
continues to be controversial. Both of these studies
did not support the findings of this study while
reporting controversial findings for long-term follow-
up for both treatment strategies. Recently, the
MOSCA randomized trial evaluated the efficacy of an
invasive strategy in elderly patients with NSTEMI
and comorbidities. Although this was a small trial,
there were no differences between the invasive and
conservative strategies. In an exploratory non-pre-
specified analysis, the invasive strategy reduced the
probability of death or ischemic events at 3 months.
This benefit, nonetheless, vanished at a 2.5-years
follow-up (Sanchis et al., 2016). Juan Sanchisa and
his team compared the conservative and invasive
strategies in NSTEMI patients. As per their findings,
the invasive strategy, however, tended to improve 3-
month outcomes in terms of mortality (HR= 0.348,
95% CIl 0.122-0.991, p-value=0.048), and of
mortality or ischemic events (re-infarction or post-
discharge revascularization) (HR= 0.432, 95% CI
0.190-0.984, p-value= 0.046) (Sanchis et al., 2016).
The "routine early invasive strategy” is typically
defined as cardiac catheterization followed by PCI in
patients without a clinical contraindication within the
first 24 to 48 h of presentation. Proponents of this
strategy believe it is appropriate for all patients
presenting with ACS, including those with NSTEMI
and those with biomarker negative. Clinicians who
favor the more invasive approach to treatment tend to
argue that any form of risk stratification results in less
definitive management. The rationale behind this
concept is that once coronary angiography is
performed, the cardiologist can tailor therapy more
appropriately.

Conclusion

Considering the results of this study, it can be
concluded that NSTEMI patients treated with
conservative treatment had a low mortality rate and
fewer chances of recurrent MI.

Conflict of interest

[Citation Shoukat, M., Shakeel, A.A, Ullah, N., Qureshi, A.E., Rahi, M.N, Shafi, T. (2023). Comparison of invasive versus medical
strategy of patients with non-ST elevation myocardial infarction with intermediate thrombolysis in myocardial infarction score.
Biol. Clin. Sci. Res. J., 2023: 328. doi: https://doi.org/10.54112/bcsrj.v2023i1.328]



https://doi.org/10.54112/bcsrj.v2023i1.282

Biol. Clin. Sci. Res. J., Volume, 2023: 328

Shoukat et al., (2023)

The authors declared absence of conflict of interest.

References

Amsterdam, E. A., Wenger, N. K., Brindis, R. G.,
Casey Jr, D. E., Ganiats, T. G., Holmes Jr, D.
R., Jaffe, A. S., Jneid, H., Kelly, R. F., and
Kontos, M. C. (2014). 2014 AHA/ACC
guideline for the management of patients
with non-ST-elevation acute coronary
syndromes: executive summary: a report of
the American College of
Cardiology/American Heart Association
Task Force on Practice Guidelines.
Circulation 130, 2354-2394.

Boden, W. E. (2003). "Routine invasive" versus
"selective invasive" approaches to non—ST-
segment elevation acute coronary syndromes
management in the post-stent/platelet
inhibition era. Journal of the American
College of Cardiology 41, S113-S122.

Cohen, M. (2016). Long-term outcomes in high-risk
patients with non-ST-segment elevation
myocardial infarction. Journal of thrombosis
and thrombolysis 41, 464-474.

Fanning, J. P., Nyong, J., Scott, I. A., Aroney, C. N.,
and Walters, D. L. (2016). Routine invasive
strategies versus selective invasive strategies
for unstable angina and non-ST elevation
myocardial infarction in the stent era.
Cochrane Database of Systematic Reviews.

Gnanenthiran, S. R., Kritharides, L., D'Souza, M.,
Lowe, H. C., and Brieger, D. B. (2017).
Revascularisation compared with initial
medical therapy for non-ST-elevation acute
coronary syndromes in the elderly: a meta-
analysis. Heart 103, 1962-1969.

Hung, C.-S., Chen, Y.-H., Huang, C.-C., Lin, M.-S,,
Yeh, C.-F., Li, H.-Y., and Kao, H.-L. (2018).
Prevalence and outcome of patients with
non-ST segment elevation myocardial
infarction with occluded "culprit”" artery—a
systemic review and meta-analysis. Critical
Care 22, 1-11.

Kolte, D., Khera, S., Palaniswamy, C., Mujib, M.,
Fonarow, G. C., Ahmed, A., Jain, D.
Frishman, W. H., and Aronow, W. S. (2013).
Early invasive versus initial conservative
treatment strategies in octogenarians with
UA/NSTEMI. The American Journal of
Medicine 126, 1076-1083. el.

Li, Y.-Q., Liu, N., and Lu, J.-H. (2014). Outcomes in
patients with  non-ST-elevation acute
coronary syndrome randomly assigned to
invasive versus conservative treatment
strategies: a meta-analysis. Clinics 69, 398-
404.

Prejean, S. P., Din, M., Reyes, E., and Hage, F. G.
(2018). Guidelines in review: Comparison of
the 2014 AHAJACC guideline for the
management of patients with non-ST-
elevation acute coronary syndromes and the
2015 ESC guidelines for the management of
acute coronary syndromes in patients
presenting without persistent ST-segment
elevation. Journal of Nuclear Cardiology 25,
769-776.

Sanchis, J., Nufiez, E., Barrabés, J. A., Marin, F.,
Consuegra-Sanchez, L., Ventura, S., Valero,
E., Roqué, M., Bayés-Genis, A., and Del
Blanco, B. G. (2016). Randomized
comparison between the invasive and
conservative strategies in comorbid elderly
patients with non-ST elevation myocardial
infarction. European journal of internal
medicine 35, 89-94.

Savonitto, S., Cavallini, C., Petronio, A. S., Murena,
E., Antonicelli, R., Sacco, A., Steffenino, G.,
Bonechi, F., Mossuti, E., and Manari, A.
(2012). Early aggressive versus initially
conservative treatment in elderly patients
with  non-ST-segment elevation acute
coronary syndrome: a randomized controlled
trial. JACC: Cardiovascular Interventions 5,
906-916.

Tegn, N., Abdelnoor, M., Aaberge, L., Endresen, K.,
Smith, P., Aakhus, S., Gjertsen, E., Dahl-
Hofseth, O., Ranhoff, A. H., and Gullestad,
L. (2016). Invasive versus conservative
strategy in patients aged 80 years or older
with non-ST-elevation myocardial infarction
or unstable angina pectoris (After Eighty
study): an open-label randomised controlled
trial. The lancet 387, 1057-1065.

Open Access This article is licensed under a Creative
Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution
and reproduction in any medium or format, as long as
you give appropriate credit to the original author(s)
and the source, provide a link to the Creative
Commons licence, and indicate if changes were made.
The images or other third party material in this article
are included in the article’s Creative Commons
licence, unless indicated otherwise in a credit line to
the material. If material is not included in the article’s
Creative Commons licence and your intended use is
not permitted by statutory regulation or exceeds the
permitted use, you will need to obtain permission
directly from the copyright holder. To view a copy of
this licence, visit http://creativecommons.org/licen
ses/by/4.0/. © The Author(s) 2023

[Citation Shoukat, M., Shakeel, A.A, Ullah, N., Qureshi, A.E., Rahi, M.N, Shafi, T. (2023). Comparison of invasive versus medical
strategy of patients with non-ST elevation myocardial infarction with intermediate thrombolysis in myocardial infarction score.
Biol. Clin. Sci. Res. J., 2023: 328. doi: https://doi.org/10.54112/bcsrj.v2023i1.328]



https://doi.org/10.54112/bcsrj.v2023i1.282
http://creativecommons.org/licen%20ses/by/4.0/
http://creativecommons.org/licen%20ses/by/4.0/
http://creativecommons.org/licenses/by-nc/4.0/

