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< ABSTRACT ’ Background:Coronary heart disease (CHD) is the leading cause of morbidity and mortality worldwide.Patients with
CHD suffer significant morbidity and mortality and Infarct size is a key determinant of prognosis.
Aims and Objectives: To evaluate whether remote ischemic Post-conditioning (RIPC) could safely reduce enzymatic infarct size in patients
with ST-elevation myocardial infarction (STEMI). To evaluated ECG changes & Echocardiographic in patients who underwent RIPC.
Materials and methods: This institutional study consists of total 52 subjects (n=26 in the case group and n=26 in control group), aged between

18-50 year, with ST-elevation myocardial infarction (STEMI)..

Results: Our study findings show that the maximum no. of patients were present in 41-51 years of age group (n=37, 71.15%), Most of the
subjects were male (n=45, 86%). The frequencyof Smoking & Tobacco was the highest (26.92 % & 19.23 % respectively).Significant difference
present between Trop T (Quantitative) levels in RIPC (case) group and control group at various time intervals with a sequential decline in trop T
levels with time (P<0.0001%*). RIPC (cases) group having significantly lower TROP T at all three-time interval (P<0.0001*) as compared to
control group. There was a significant difference was present between ST resolutions in RIPC (case) group at various time intervals. A significant
difference in ST resolution was observed between study groups at day 1 (P=0.013*) and highly significant at day 3 (P=0.004*).Maximum area

under the ROC curve was shown at day 3 with a significance of P<0.0001*.

Conclusion: RIPC definitely reduces infarct size and has a great impact on ST Segment resolution in ECG. RIPC helps early recovery &

better reperfusion as compared
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INTRODUCTION

Coronary heart disease (CHD) is the leading cause of morbidity and
mortality worldwide.[1] In India according to the World Health
Organization (WHO) CHD accounted for 24% of all deaths in
2008.[2] In 2015 WHO reported the age-standardized CAD mortality
rates among males and females in India (per 100,000) at 363-443 and
181-281, respectively. Cardiovascular disease (CVD) deaths accounts
for 30.8% of all deaths by 2010 and estimated to be 32.5% of all deaths
by 2030 globally.[3]

Patients with CHD still suffer significant morbidity and mortality &
ST-elevation myocardial infarction (STEMI) is a leading cause. Infarct
size is a key determinant of prognosis. Murry et al[4] first described the
phenomenon of ischemic preconditioning (IPC) in which the
application of brief cycles of non-lethal ischemia and reperfusion to
the heart reduced subsequent myocardial infarct size in the canine
heart.

In pre-clinical studies, the impact of myocardial reperfusion injury
accounts up to 50% of the final infarct size, in this regard, the
phenomenon of ischemic conditioning may provide an endogenous
strategy for protecting the heart against ischemia-reperfusion injury
(IRI). Among strategies aimed at limiting reperfusion injury,
myocardial ischemic preconditioning, obtained by exposing the
ischemic myocardium to brief periods of ischemia/reperfusion
immediately after reperfusion, showed promising results in both
animal and small clinical studies. However, the relevance of this
intervention in the clinical setting remains unclear [5]

Botker et al (2010)[6] experimentally proved that the cardioprotective
effect of myocardial conditioning, wherein myocardial reperfusion is
interrupted by several short-lived episodes of ischemia, overcomes
this problem, and can be applied at the onset of myocardial reperfusion
in patients presenting with an acute MI. However, IPC requires an
intervention to be applied to the heart directly which may not be
feasible in all clinical settings. In this regard, remote ischemic
conditioning (RIC) may provide a non-invasive endogenous
therapeutic strategy for protecting the heart against acute
IR1.[7,8,9,10] RIC describes the cardioprotective effect elicited from

applying one or more cycles of non-lethal ischemia-reperfusion to an
organ or tissue remote from the heart.

This study aims to evaluate whether remote ischemic Post-
conditioning (RIPC) could safely reduce enzymatic infarct size in
patients with STEMI. We also evaluated ECG & echocardiography
changes in patients who underwent RIPC.

MATERIALAND METHODS

Study design and setting:

This is a hospital-based cross-sectional study conducted between June
2016 to October 2017 in the Department of Medicine, Dr. B.R.A.M.
Hospital Raipur among 52 STEMI patients admitted to ICCU ward of
Medicine Department.

Sample size and Study subjects:

The present study included two groups, first group (termed “case” in
further discussion) included patients who consented for RIPC; and the
other group (termed “control”) who refuse for same. Total 52 subjects
(n=26 case and n=26 control) were included in the study. Patient aged
between 18-50 year, with STEMI (defined as chest pain for more than
30 minutes with new ST elevation in two contiguous leads in ECG with
the cut points > 0.2 mV, >2 mm), willing and capable to provide
informed consent were included in our study. Patients with history of
cardiogenic shock, post-cardiac arrest status, need for mechanical
ventilation, known peripheral artery disease or evidence of lower limb
ischemia, previous anterior STEMI and all NSTEMI were excluded
from our study.

Data collection:

Ethical clearance from concerned college committee and written
informed consent from all study participants was obtained. 26 patients
with STEMI who gave consent for RIPC included in the case group
were assigned for pre-conditioning. Patients (n=26) who did not
consented for RIPC and willing to participate in study, were assigned
to Control group. Venous blood was withdrawn for trop-T, ECG and
Echo done onday 0, 1 & 3 for each of the patient in both the groups.
The primary endpoint was infarct size, assessed by the area under the
curve of trop-T level. Secondary endpoint included resolution of ST-
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Segment in ECG and improvement of ejection fraction (EF) in
echocardiography.

Statistical analysis:

The data and results are interpreted in actual figures and percentages
and appropriate test being applied. Statistical analysis was done by
using description and inferential statistics. All the data were expressed
in mean =+ standard deviation (SD). The analysis was performed by
using Student's t-test for the difference between means and Chi-square
test was used to analyze the significance of the difference between
frequency distribution of the data. Comparison of time interval done
by Friedman test and comparison of various time interval performed
by Mann-Whitney U test, Wilcoxon test,and Z test. A P value <0.05
was considered as statistically significant.

RESULTS

The present study was conducted in the Department of medicine Dr.
B.R.A.M. Hospital, Raipuramong 52 STEMI patients (26 cases and 26
controls).

Maximum numberof patients were in 41-51 years of age group
(71.15%) (n=37) of which 15(57.7%) were cases and 22(84.6%)
control. Most of the subjects were male (n=45, 86%) (Table 1).

Table 1: Analysis of age and sex distribution of patients

CASE CONTROL
Age (years) N=26 % N =26 %
<30 5 19.2 0 0
31-40 6 23.1 4 15.4
41-50 15 577 22 84.6
Gender Female 4 15.4 3 11
Male 22 84.6 23 89

25 patients had no addiction related risk factor, 14 were chronic
smoker, 10 were chronic tobacco chewer 03 gave history of ganja
addiction.

Table 2: Comparison of Trop-T in case & control groups at
various time intervals

N | Mean SD min max | p Value

Case | pay 0| 26 |3469.0| 1041.5 | 400.0 |5487.0|<0-0001*
Day 1| 26 [3069.1| 1127.8 | 9.5 |5214.0
Day 3| 26 |2617.3| 12102 | 6.9 |5010.0

Control| pay 0| 26 |5875.2| 1256.59 |3558.00(7774.00| <0-0001*

Day 1| 26 [5594.8|1222.86|3321.00{7478.00|
Day 3| 26 [5287.3|1177.06 |3221.00{7101.00|

There was a significant difference present between Trop T
(Quantitative) levels in both RIPC (case) and control group at various
time intervals with a sequential decline in trop T levels with time
(P<0.0001%*) (Table 2).

Table 3: Comparison of TROP T at various intervals between

study groups

Trop T | Group | N | Mean SD SEM Z | PValue

Day 0 | Case | 26 | 3469.0 |1041.46| 204.25 |-5.344[<0.0001*
Control| 26 | 5875.2 [1256.59| 246.44

Day 1 | case | 26 | 3069.1 |1127.79| 221.18 |-5:408<0.0001*
Control| 26 | 5594.8 [1222.86| 239.82

Day 3 | Case | 26 | 2617.3 |1210.19] 237.34 |-5.646|<0.0001*
Control| 26 | 5287.3 [9650.85|1892.69

RIPC (cases) group was found to have significantly lower TROP T at
all three-time interval (P<0.0001%*) as compared to control group, but
the difference in trop T level was found to be highest on day 3 (z=-5.64)
compared to z=-5.40 on day 1 and z=-5.344 at day 0. (Table 3).

Significant difference was present between ST resolutions in RIPC
(case) group at various time intervals; mean 4.12+1.70 on day 0,
3.15+1.22 on day 1 & 2.77+1.14 on day 3 with a sequential decline in
ST level on ECG levels with time. (P<0.0001*) (Table 4). A significant
difference was present between ST resolution in ECG in control group
ata various time interval (p<0.0001). Mean 4.29+1.36 on day 0,4.06 +
1.30 on day 2 & 3.75+ 1.18 on day 3, there was a sequential decline in
ST-elevation levels with time but the difference was not as marked as
in RIPC group (Table 4).

Table 4: Comparison of ST resolution in RIPC (case) group at
various time intervals

Parameter|Duration| N |Mean+S.D.|Min|Max| P Value
Case | ST | payo |26 |4.12+41.70 | 2 | g |<0-0001*
elevation
(mm) Day 1 |26 |3.15+1.22 | 1 6
Day3 |26 (277+1.14| 1 | 6
Controll ST | payo |26 |4.29+136| 2 | 7 |<0.0001*
elevation
(mm) Day 1 |26 |4.06+1.30| 2 7
Day3 |26 |3.75+1.18 | 2 | 6

ROC curve for Trop T between RIPC (case) and control group was
plotted. Maximum area under the curve was shown at day 3 with a
significance of P<0.0001* (Table 5 and Fig 1)

Table 5: ROC curve for Trop T between case (RIPC) and
control group

Test Result | Area Std. [Asymptot| Asymptotic 95%
Variable(s) Error ic Sig. | Confidence Interval
Lower Upper
Bound Bound
Day 0 932 .033 .000* .867 997
Day 1 937 .031 .000* 875 999
Day 3 956 .024 .000* 909 1.004
! Source of the Curve
—Dayd
04 Day 1
—Day3
—Reference Ling
Zosd
:gz JIPJ
tz 044
1 -‘S pecificity ‘
Diagonal segments are produced by fies.

Fig 1: ROC curve for Trop T between RIPC and control group

There was no significant difference in ST resolution was observed
between study groups at day 0, the difference was found to be
significant at day 1 (P=0.013*) and highly significant at day 3
(P=0.004%) (Table 6).

Table 6: Comparison of ST-segment resolution at various
intervals between study groups

elevatiSoTn(mm) Group | N |Mean+SD| SEM | t [P Value

Day 0 Case | 26 [4.12+1.70| 0.33 |~405| 687
Control| 26 |4.29+1.36| 027

Day 1 Case | 26 |3.15+1.22| 024 [2384 013
Control| 26 |4.06+1.30| 025

Day 3 Case | 26 |2.77+1.14| 022 [3049 -004*
Control| 26 |3.75+1.18| 0.23

I INDIAN JOURNAL OF APPLIED RESEARCH I 77




Volume-8 | Issue-8 | August-2018 | PRINT ISSN No 2249-555X

Comparison of Ejection fraction at various intervals between study
groups shows no significant difference between two groups at any
given time interval (table 7).

Table 7: Comparison of Ejection fraction at various intervals
between study groups

EF (%) | Group | N Mean+SD SEM t | P-Value

Day0 | case | 26 | 43.46+8.34 | l.64 |-779| 440
Control | 26 45.19+7.68 1.51

Day 1 | case | 26 | 43.46+834 | 1.64 |-779| 440
Control | 26 | 45.19+7.68 | 1.51

Day3 | case | 26 | 43.46+834 | 164 |-779| 440
Control | 26 45.19+7.68 1.51

DISCUSSION

CHD is the leading cause of morbidity and mortality worldwide.[1] In
our study majority of the subjects were male and in the age group of 41
to 50 years. In study by Khan et al[11] , they found 88% of subjects
were in the age group of >40 years and 77% were male. Studies by
Razzaq et al [12] and Hong et al [13] also concluded the similar
results.

In our study, smoking as risk factor had the highest frequency followed
by tobacco while the majority did not have any addiction. Studies by
Kaul et al[l14]and Joshi et al[15] concluded smoking (76.2%),
hypercholesterolemia (36.3%), hypertension (32.5%), positive family
history (28.7%), and diabetes mellitus (5%) as risk factor for CAD.

In our study, we measured quantitative trop-T for enzymatic infarct
size. In both these groups, there was a sequential decrease in the level
of trop T (quantitative) with time. Trop T was the important cardiac
marker for estimation of infracts size. It increases in the first 12-24 hrs
and then it gradually declines over next 4-5 days. Similarly, Tian et
al[16] found that the peak hs-cTnT at 3-4 hrs post-exercise was
substantially higher (P < 0.05) in adolescents [median (range): 211.0
(11.2-794.5) ng/l] compared with adults [median (range): 19.1
(9.7-305.6) ng/1]. Peak hs-cTnT was followed by a rapid decrease in
both groups, although adolescent data had not returned to baseline at
24h.

The study showed a significant reduction in the levels of trop T in RIPC
(case) group compared to control in all three-time interval (day 0,1
&3). The difference in trop T level was found to be highest on day 3.
Ahmed et al[17] also found that the mean ¢TnT at 16 hours after PCI
was lower in the RIPC group compared with the control group.
Andreka et al[18] in their study found that the total serum creatine
kinase release during the first 72 h of reperfusion was significantly
reduced in the post-conditioned group than in the control group; this
represents 26% reduction in the infarct size (P=0.01). Ugar et al[19]
also found that 16th-hour cTn-I was insignificantly lower in the
preconditioning arm (0.026 pg/l vs. 0.045 pg/l, p = 0.186). The
incidence of ¢Tn-I elevation which is 5-fold above the upper reference
limit (URL) (> 0.115 pg/l) in Myocardial infarction patients; was
found to be lower in the preconditioning group.

There was a significant decrease/ resolution of ST-Segment in ECG on
day 0, 1 and 3. Control group also had an ST-Segment resolution but
was not as marked as in case group. When compared, both groups
(cases & control) had no significant ST resolution on day 0, the
difference was found to be significant on day 1 and highly significant
on day 3. The results were comparable with study by Zhang et al[20].
In this randomize control trial (RCT) they found that ST-segment
resolution favored RIC group than the control group (RR 1.39; 95% CI
1.03-1.86; P=0.03). Crimi et al[21] and Wang et al[22] also found the
significant difference in ST-segment resolution between RIPC and
control subjects (P-value=0.015 & 0.04 respectively).

In our study echocardiography was performed onday 0, 1, and 3 and no
significant difference was found in E.F. of cases and control. Similarly,
Munk et al[23] in their RCT found no significant difference in LV
function onday 1 (EF-2D, 0.510.10 versus 0.490.10; P=0.22) and after
30 days (EF-2D, 0.540.08 versus 0.530.10) between the rIC and the
pPCl-alone groups. Freixa et al[24] concluded that left ventricular

diameters and volumes, as well as LVEF, were similar in both groups at
1 week and 6 months as assessed by ce-CMR and echocardiography. In
contrast with post conditioning, control patients presented a significant
LVEF improvement between the first week and the sixth month after
MI 46.71+8.6% at 1 week vs. 50.32+9.8% at 6 months; P = 0.01).
However, this difference became non-significant when measuring the
absolute change in LVEF (2.25+6.1% in the post conditioning group
vs. 4.08+8.3% in the control group; P=0.35).

In our study mean area under the curve of a cardiac enzyme of RIPC
group was 25.75 % less than the control group. Maximum area under
the curve for enzymatic infarct size was found on day 3 compared to
day 0. Crimi et al[21] found that the median area under the curve of the
cardiac enzyme was 8,814 arbitrary units in the RIPC group and
10,065 arbitrary units in control subjects (P=0.043), which was similar
to our study. White et al[25] found that RIPC reduced Ml size by 27%,
when compared with control subjects (P= 0.009). At 24 hrs, high-
sensitivity trop-T was lower with RIPC (P=0.037).

SUMMARY AND CONCLUSION

RIPC definitely reduces infarct size as measured by Quantitative Top T
in myocardial infarct patients (ST Segment Elevation). It also has great
impact on ST Segment resolution in ECG. RIPC helps early recovery
& better reperfusion as compared to control. There was no
improvement found in echocardiography with respect of EF (Ejection
Fraction) in the study subjects. However, this is a small study which
needs further evaluation in a large study. RIPC is a non-invasive
simple procedure which could help recover patient faster. It also
reduces hospital stay, morbidity and mortality.

CONFLICT OF INTEREST - The authors declare no conflicts of
interest in this work

REFERENCE

1.000Lloyd-Jones D, Adams R, Carnethon M, De Simone G, Ferguson TB, Flegal K, Ford E,
FurieK, Go A, Greenlund K, Haase N. Heart disease and stroke statistics—2009 update:
areport from the American Heart Association Statistics Committee and Stroke Statistics
Subcommittee. Circulation. 2009 Jan27;119(3):¢21-181.

2.[17Mendis S, Thygesen K, Kuulasmaa K, Giampaoli S, Mdhonen M, Ngu Blackett K,
Lisheng L, Writing group on behalf of the participating experts of the WHO consultation
for revision of WHO definition of myocardial infarction. World Health Organization
definition of myocardial infarction: 2008-09 revision. International journal of
epidemiology. 2010 Oct 4;40(1):139-46.

3.[117World Health Organization. World health statistics 2015. World Health Organization;
2015May 14.

4.1 Murry CE, Jennings RB, Reimer KA. Preconditioning with ischemia: a delay of lethal
cellinjury in ischemic myocardium. Circulation. 1986 Nov 1;74(5):1124-36.

5.00Przyklenk K, Bauer B, Ovize M, Kloner RA, Whittaker P. Regional ischemic
preconditioning protects remote virgin myocardium from subsequent sustained
coronary occlusion. Circulation. 1993 Mar 1;87(3):893-9.

6.011Botker HE, Kharbanda R, Schmidt MR, Bottcher M, Kaltoft AK, Terkelsen CJ, Munk K,
Andersen NH, Hansen TM, Trautner S, Lassen JF. Remote ischaemic conditioning
before hospital admission, as a complement to angioplasty, and effect on myocardial
salvage in patients with acute myocardial infarction: a randomised trial. The Lancet.
2010Feb27;375(9716):727-34.

7.1/ Kanoria S, Jalan R, Seifalian AM, Williams R, Davidson BR. Protocols and mechanisms
for remote ischemic preconditioning: a novel method for reducing ischemia reperfusion
injury. Transplantation. 2007 Aug 27;84(4):445-58.

8.[/[1Hausenloy DJ, Yellon DM. Remote ischaemic preconditioning: underlying mechanisms
and clinical application. Cardiovascular research. 2008 May 2;79(3):377-86.

9.[1[Tapuria N, Kumar Y, Habib MM, Amara MA, Seifalian AM, Davidson BR. Remote
ischemic preconditioning: a novel protective method from ischemia reperfusion
injury—areview. Journal of Surgical Research. 2008 Dec 1;150(2):304-30.

10. [JCandilio L, Hausenloy DJ, Yellon DM. Remote ischemic conditioning: a clinical trial's
update. Journal of cardiovascular pharmacology and therapeutics. 2011 Sep;16(3-
4):304-12.

11. [JKhan HU, Khan MU, Noor MM, Hayat U, Alam MA. Coronary artery disease pattern: a
comparision among different age groups. Journal of Ayub Medical College Abbottabad.
2014 Dec 1;26(4):466-9.

2. [lRazzaq MK, Rasheed JI, Mohmmad HS. The value of admission glucose and
glycosylated hemoglobin in patients with acute coronary syndrome. The Iraqi
Postgraduate Medical Journal. 2013;12(1).

3. [1Hong LF, Li XL, Luo SH, Guo YL, Zhu CG, Qing P, Wu NQ, Li JJ. Association of
fibrinogen with severity of stable coronary artery disease in patients with type 2 diabetic
mellitus. Disease markers. 2014;2014.

14. [/Kaul U, Dogra B, Manchanda SC, Wasir HS, Rajani M, Bhatia ML. Myocardial
infarction in young Indian patients: risk factors and coronary arteriographic profile.
American heart journal. 1986 Jul 1;112(1):71-5.

15. [1Joshi P, Islam S, Pais P, Reddy S, Dorairaj P, Kazmi K, Pandey MR, Haque S, Mendis S,
Rangarajan S, Yusuf S. Risk factors for early myocardial infarction in South Asians
compared with individuals in other countries. Jama. 2007 Jan 17;297(3):286-94.

16. [ Tian J, Dauerman H, Toma C, Samady H, Itoh T, Kuramitsu S, Domei T, Jia H, Vergallo
R, Soeda T, Hu S. Prevalence and characteristics of TCFA and degree of coronary artery
stenosis: an OCT, IVUS, and angiographic study. Journal of the American College of
Cardiology. 2014 Aug 19;64(7):672-80.

17. [JAhmed RM, Mohamed EH, Ashraf M, Maithili S, Nabil F, Rami R, Mohamed TI. Effect
of remote ischemic preconditioning on serum troponin T level following elective
percutaneous coronary intervention. Catheterization and Cardiovascular Interventions.
2013 Nov 1;82(5).

18. [l Andreka G, Vertesaljai M, Szantho G, Font G, Piroth Z, Fontos G, Juhasz ED, Szekely L,
Szelid Z, Turner MS, Ashrafian H. Remote ischaemic postconditioning protects the heart
during acute myocardial infarction in pigs. Heart. 2007 Jun 1;93(6):749-52.

19. [Ugar FM, Yilmaztepe MA, Taylan G, Aktoz M. Non-sustained ventricular tachycardia

78 ]| INDIAN JOURNAL OF APPLIED RESEARCH ]




Volume-8 | Issue-8 | August-2018 | PRINT ISSN No 2249-555X

episodes predict future hospitalization in ICD recipients with heart failure. Arquivos
brasileiros de cardiologia. 201 7(AHEAD):0-.

20. [1Zhang W, Hou B, Yang DC. The protective effects of non-wound legs ischemic
postconditioning on patients with ischemia/reperfusion myocardial injury. China
Medical Herald. 2009;6:13-5.

21. [1Crimi G, Pica S, Raineri C, Bramucci E, De Ferrari GM, Klersy C, Ferlini M, Marinoni
B, Repetto A, Romeo M, Rosti V. Remote ischemic post-conditioning of the lower limb
during primary percutaneous coronary intervention safely reduces enzymatic infarct
size in anterior myocardial infarction: a randomized controlled trial. JACC:
Cardiovascular Interventions. 2013 Oct 1;6(10):1055-63.

22. [IWang X, Gao M, Zhou S, Wang J, Liu F, Tian F, Jin J, Ma Q, Xue X, LiuJ, Liu Y. Trend in
young coronary artery disease in China from 2010 to 2014: a retrospective study of
young patients<45. BMC cardiovascular disorders. 2017 Dec;17(1):18.

23. [IMunk K, Andersen NH, Nielsen SS, Bibby BM, Betker HE, Nielsen TT, Poulsen SH.
Global longitudinal strain by speckle tracking for infarct size estimation. European
Journal of Echocardiography. 2010 Dec 4;12(2):156-65.

24. [1Freixa X, Bellera N, Ortiz-Perez JT, Jiménez M, Paré C, Bosch X, De Caralt TM, Betriu
A, Masotti M. Ischaemic postconditioning revisited: lack of effects on infarct size
following primary percutaneous coronary intervention. European heart journal. 2011
Aug 16;33(1):103-12.

25. ['White SK, Frohlich GM, Sado DM, Maestrini V, Fontana M, Treibel TA, Tehrani S, Flett
AS, Meier P, Ariti C, Davies JR. Remote ischemic conditioning reduces myocardial
infarct size and edema in patients with ST-segment elevation myocardial infarction.
JACC: Cardiovascular Interventions. 2015 Jan 1;8(1):178-88.

I INDIAN JOURNAL OF APPLIED RESEARCH | 79




