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INTRODUCTION
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Right ventricle systolic function is increasingly appreciated as a powerful determinant of patient

outcome in a variety of conditions, including myocardial infarction, heart failure, valvular heart

disease, pulmonary hypertension, and congenital heart disease. Perhaps no other situation highlights

the importance of RV systolic function more evidently than systemic RV (SRV), where the

morphologic RV must support the systemic circulation.! The most common clinical scenarios where a

systemic right ventricle is encountered are complete transposition of the great arteries with previous

atrial switch repair, congenitally corrected transposition of the great arteries, double inlet right

ventricle mostly with previous Fontan palliation, and hypoplastic left heart syndrome palliated with

the Norwood-Fontan protocol. Right ventricular geometry is not made to encounter this chronic

pressure overload. Many factors explain the failure of right ventricle to sustain systemic circulation

including its abnormal fibromuscular architecture, coronary artery supply mismatch, suboptimal

pumping function of RV as it is supported by smaller papillary muscles as compared to mitral valve

and infundibulum of right ventricle being a hypokinetic segment.? Therefore, the main concern

regarding the long-term outcome of these patients is the function of the systemic RV. Although the

RV can tolerate systemic pressures during childhood, after the third decade of life progressive

deterioration of RV function is documented.? Right ventricular dysfunction and failure are important

determinants of adverse outcome, hence adequate monitoring and early detection of deterioration

in RV function is crucial. Echocardiographic evaluation of the RV remains challenging because of its
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complex geometry and irregular shape. Shortcomings of echocardiography can be overcome by

magnetic resonance imaging, the best available technique in the assessment of the RV; however, its

application is limited by higher costs, restricted availability, and contraindications common in a large

proportion of s RV population (pacemaker implanted). With myocardial deformation assessed by

speckle-tracking echocardiography (STE), regional myocardial function is quantified, and ventricular

dysfunction may be detected earlier than with conventional echocardiography.* This will have

definite implications in the management of both TGA -Post senning and cc TGA patients as detection

of any degree of ventricular systolic dysfunction at an early stage will help us to offer systemic

(tricuspid) valve replacement at an appropriate time before significant ventricular dysfunction(EF<

40%) sets in.> This should be especially true for TGA post senning patients in which systemic AVVR

and ventricular dysfunction occurs more due to a failing systemic RV than in ccTGA in which it occurs

due to an abnormal ebstinoid tricuspid valve.?



REVIEW OF LITERATURE
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Eindhoven et al studied 42 patients (mean age 37+7 years, 69% male) with a systemic RV [32 TGA-

Mustard (34+4 years after corrective surgery) and 10 ccTGA], and 32 healthy controls using QLAB STE

package, in the iE33 ultrasound system (Philips Medical Systems)“ GLS of the systemic RV in patients

was significantly lower than GLS of the systemic LV in healthy controls and average LS of the RV

lateral wall was significantly reduced compared with average LS of the RV lateral wall and average LS

of the LV lateral in healthy controls.

In the study by Kalogeropoulos et al 1¢, 64 D-TGA patients post atrial switch with no baseline H/O

heart failure or VT underwent RV GLS and other standard echocardiographic parameters were

measured for association with and potential prediction of clinical events, defined as incident stage C

heart failure or ventricular tachycardia. After a median of 2.4 years, 12 patients (19%) presented

with clinical events (HF in 11 patients and VT in one patient), RV GS had the strongest association

with clinical events(P< 0.001).

Ladouceur et al® analysed the relation of echocardiographic parameters of sRV systolic function to

objective measurements of exercise capacity. Only sRV GLS showed significant correlation with

functional capacity as measured by peak oxygen uptake, VO2 and it proved even more sensitive than

CMR RVEF in predicting exercise performance.



AIMS AND OBJECTIVES
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Aims: 1. To quantify RV GLS in patients with systemic RV which include cc TGA and TGA Post senning

2. To correlate RV GLS with functional class, 6 minute walk distance and exercise capacity.



Hypothesis:

Myocardial deformation is reduced in adults with a systemic RV, and that it is related to clinical and

echocardiographic parameters of cardiac function as well as to the exercise capacity

16



MATERIALS AND METHODS
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e |tis a cross-sectional study of adult patients with systemic RV who report to our Grown up

Congenital Heart disease clinic or admitted in our department.

e All patients more than 16 yrs age with congenitally corrected transposition of great arteries

and Transposition of great arteries post senning were included and Global longitudinal strain

(GS) of the right ventricle and the right ventricle free wall strain calculated with RV Strain

imaging from the apical RV focussed view.

Exclusion criteria

e |nsufficient image quality for adequate speckle tracking,

o Irregular heart rhythm

e Univentricular patients.
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e RV myocardial deformation (longitudinal strain) was determined using the speckle tracking

method by AutoStrain RV package in Epic (Philips Medical Systems).

e Good quality images were ensured by increasing the frame rate to atleast 50 fps with breath

held in expiration and more than 3 loops were archived. Both RV free wall strain and RV

global longitudinal strain will be calculated using the RV focused Apical 4 chamber view.

e Average Longitudinal strain of the RV lateral wall in patients will be compared with average

longitudinal strain of the subpulmonary right ventricle lateral wall.

e The global longitudinal RV strain is defined as the mean of the RV free wall and

interventricular septum segment strains in the apical four-chamber view.®

e  Longitudinal strain was defined as the maximal negative value of the strain curve during

systole.

Other than RV strain, the following standard echocardiographic parameters were measured:

(1) Chamber quantification measurements, including basal and mid RV diameters, end-diastolic and

end-systolic RV area, and RV fractional area change

(2) tricuspid annular plane systolic excursion (TAPSE)

(3) s, e, and a’ velocities at the tricuspid annulus using pulsed-wave tissue Doppler

(4) Tissue Doppler myocardial performance index (MPI) of the right ventricle; and

(5) LV ejection fraction.

(6) RV dP /dT
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According to the ASE guidelines 20157, Global longitudinal RV free wall strain > - 20% (i.e., < 20 in

absolute value is considered abnormal. The upper reference limit for the RV MPI is 0.55 using the

tissue Doppler method. RV S’ < 10 cm/s raises suspicion for abnormal RV function, particularly in

younger adult patients’ RV FAC < 35% indicates RV Systolic dysfunction

Other information collected was baseline clinical charateristics, NYHA Functional class, medications

and ECG charateristics. The NT pro BNP was measured using adsorption assay.

The patients underwent 6 minute walk distance test as part of their evaluation of exercise capacity

under supervision of the primary investigator. Exercise capacity is the maximum amount of physical

exertion that a person can sustain. 6 minute walk distance is the only simple, practical yet objective

way of assessing a patients exercise capacity with almost no adverse effects as it allows the person to

walk at its own pace®. Patients baseline heart rate and blood pressure was noted prior to starting the

test and if found to be elevated with respect to age, the test was not done. The patients exercise

capacity was correlated to the RV myocardial strain.
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DATA ANALYSIS

The data analysis was performed using the SPSS Statistics software for Windows Version 21

by the principal investigator with the guidance of Prof Sankara Sarma, Department of

Biostatistics, SCTIMST. Continuous variables were expressed as either mean standard

deviation or median depending on the overall variable distribution. Descriptive summaries

were presented as frequencies and percentages for categorical data. Continuous variables

were compared using Student"s t test or Mann-Whitney U test as appropriate. Group

comparisons were made using x2 tests. Comparisons between three populations were

assessed using analysis of variance (ANOVA).The data will be stored in the personal computer

of the principal investigator for a period of three years, maintaining confidentiality.
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Sixty patients were eligible.

Seven were excluded because of poor echo windows or univentricular physiology.

Fifty three patients were studied. Out of which, 20 were ccTGA(37%) and 33 were

post senning TGA patients(62%).

None of our patients had undergone mustard procedure as an atrial redirection

surgery. None of the ccTGA patients had undergone previous surgery.

The demographic characters of the patients are given in Table 1.

Table 2 lists the arrythmias seen in the cohort.

23



Age, yrs

Time from
repair,mean

Males,n(%)

Functional
Class

Concomitan
t Cardiac
lesions

Baffle
stenosis or
leakage

Addtl
Intervention
S

SBP,mean

28.4 +/-13.4
32(60%)

FCl, (n=27)-

50.9%

FC Il (n=21)-
39.6%

FCIIl (n=5)-
9.4%

116 +/- 17.4

23.7+/-13.1

21.8 +/-6.2
yrs

21

20 FCI
9FCl

4 FC I

TGA IVS =30

TGA VSD =3

Two Baffle
leak

Five Baffle
obstruction

Pulmonary
veinous baffle
reconstructio
n(2),

Baffle leak
surgical
closure(1),
Device
closure(1), TV
repair (1)

Awaiting TV
repair(1)

118 +/-17.1

24

36 +/-13.6

11

7FCI
12 FCll

1FCIN

IVS n=12

VSD PS n=8

TV
Replacement(
1)

Awaiting TV
replacement

(2)

121 +/-17.9



DBP,mean

Heart

rate,mean

Spo2

Pacemaker

Medications
used

74.4 +/-10.3

78.7 +/- 13.8

ACE-l =15

ARNI= 22

Diuretics = 15

Aldactone=16

Beta
blockers=7

Warf=7
Dapa=13

Anti-

arrythmics=6

Pul

vasodilators=

3

75

72

97(94-100)

25

74

80

ccTGA/VSD/PS
= 87%(73%-
98%)

ccTGA/IVS=98
%(96-100)
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TGA-PS 2 Aflutter, 2 AT, 2 Sinus

1 Atrial Bradycardia

Standstill with .
2 First degree AV

narrow QRS
Block

escape

ccTGA 2 Afib, 1 AT, 2 First degree AV

Block,

2 Orthodromic o¢

AVRT 1 Bifascicular
block,

1 Intermittent 2:1
AV Block, 5 CHB

Table2 lists the arrythmias seen in the cohort.

5 for CHB

1
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NTpro BNP, pg/ml 142(22-4940) 144(<70-3960)

Median(Range), n=49 (n=30)

6MWD(m),mean(Range),(n=46) 379 +/-93 391 +/- 93
(258-644) (258-644)

TMT, METS (n=36) 9-11 METS, n=26 9-11 METS, n=18

5-8 METS, n=9 5-8 METS, n=4

<5METS, n=1 <5 METS, n=1

Table 3 depicts biomarkers and exercise capacity evaluation of the patients.

113(< 70-4940)

(n=19)

354 +/- 95

(258-516)

9-11 METS, n=8

5-8 METS, n=5

Thirty six patients underwent a treadmill test, none of whom developed an arrythmia during it. Nine

patients had chronotropic incompetence , defined as inability to achieve 80% of the maximum

predicted heart rate.
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FPS, mean(Range)

RV FAC(%), mean

RV EF (Simpsons
method),mean

Tricuspid
Regurgitation

Trivial to none

Mild

Moderate

Severe

RV Diameter (Base)

RV Diameter (Mid)

TAPSE

RV dP / d T, median
(n=36)

Tricuspid S’ Velocity,
cm/sec (mean)

(n=46)

RV Tei index(n=44)

LV EF(%)

Table 4 depicts the standard echocardiographic parameters of the cohort.

55(50-83)

30.2+/-9.2

41.2 +/- 10.19

29

18

34.4+/-7.4

41.2+/-7.6

13+/-2.3

932 (404-1800)

8.33+/-2.1

0.64 +/-0.16

63 +/-9.02 (27-80)

28 +/-9.12
39 +/-10

1

18

12

2
35.7+/-7.3
40.4 +/- 7.6
12.4+4/- 2.38

932 (404-1515)

8.15+/- 2.3

0.66 +/-0.16

61 +/- 8.5

33.7+/-9

44

11

32+/-7.3

42.4 +/-7.6

13.9+/-2.4

1010(551-1800)

8.6

0.60

65 +/-9



RV 4CLS,mean -16.79+/- 4.66 -15.23 +/- 4.4
RV FWLS, mean -20.01+/-7.1 -17.3+/-7.1
Apex, mean -18.5+/-7.51 -15.7 +/-7.2
Mid, mean -20.24 +/-5.0 -18.2 +/-5.1
Base, mean -20.7 +/- 8.3 -19.6 +/- 8

Table 5 depicts the strain parameters of the cohort.

-19.1+/-4.5

-24.34 +/-7.34

-23.43 +/- 7.68

-23.86 +/- 5.05

-22.58 +/-11.3

29
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NT pro BNP

P value

Pearson Correlation

6MWD

P value

Pearson Correlation

FAC

P value

Pearson Correlation

0.013

0.355

0.46

-0.133

0.002

-0.416

0.39

0.12

0.45

0.115

0.11

-0.22

Table 6 depicts the relation between NT pro BNP, 6MWD and FAC with Strain parameters by Pearson

correlation test.
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FCI -17.2+/- 4.36 -19.2+/- 8.5
FCII -17.3+/- 4.4 21.1+/-5.4
FC Il -12.1+/-5.5 -15.9+/-4.8
P-value 0.06 0.34

Table 7 shows the relation of functional Class with Strain parameters by ANOVA test, P-value shows a
trend towards statistical significance.
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Like in other studies*®, this study has shown that right ventricular global longitudinal strain is

reduced in patients with systemic RV and it correlates with functional class of the patient and

biochemical markers like NT — pro BNP. Post Senning TGA patients have reduced strain than ccTGA

patients. Reduced RV FAC correlated with reduced RV GLS as well. Though patients with 6-minute

walk distance of < 400 m had lower RV GLS, the P- value was not significant. This may be explained

by the fact that patients who walked more than 400 m also had reduced RVGLS which may indicate

that RV GLS falls even before the patients exercise capacity has fallen and that RV GLS may detect

subclinical deterioration. Also, there may be many other factors which affect 6 minute walk distance

in these patients, like baffle pathology or pulmonary hypertension. We have excluded patients who

underwent or were candidates for single ventricle palliation as both ventricles face the systemic

circulation in such cases.

After a mean period of 21.8 +/- 6.2 yrs after repair, 71% had RV FAC of less than 35% and 78% had RV

GLS of less than -20% which is similar to that found in other studies® and could also mean that RV

GLS was more sensitive in diagnosing RV dysfunction.

Eindhoven et al studied 42 patients (mean age 37+7 years, 69% male) with a systemic RV [32 TGA-

Mustard (34+4 years after corrective surgery) and 10 ccTGA], and 32 healthy controls using QLAB STE

package, in the iE33 ultrasound system (Philips Medical Systems)# GLS of the systemic RV in patients

was significantly lower than GLS of the systemic LV in healthy controls and average LS of the RV

lateral wall was significantly reduced compared with average LS of the RV lateral wall and average LS

of the LV lateral in healthy controls.
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RV GLS in our study cohort was higher than RV GLS in their cohort (-16.79% vs -14.2%) and the RV

FWLS was -20.01 +/- 7.1( vs -16.1 +/- 3.6% in their cohort). This may be due to the dedicated

software package i.e.. RV auto STRAIN used to calculate the RV strain in our study (vs QLAB STE

package). AutoSTRAIN is the first TOMTEC application to be integrated on the Philips EPIQ CVx

ultrasound system. AutoSTRAIN measures longitudinal strain along the endocardium. As GLS is

highest in the endocardium and lowest in the epicardium, we should expect Auto STRAIN to give

higher values.?

As in other studies'?, the RV GLS as well as the RVFWLS in TGA post senning patients was less than

that in ccTGA. In the study by Eindhoven et al*, only the average LS of the RV lateral wall was

significantly decreased in patients with TGA-Mustard compared with ccTGA but the GLS did not

significantly differ. Various reasons have been put forward to explain this including absence of atrial

function, a post-operative state in TGA-post senning patients and that RV has to face systemic

pressures right from the birth in cc TGA patients.*

In the overall cohort and in TGA -post senning patients, RV FWLS was minimum at the apex as

[*8 while as in ccTGA, no

compared to base and mid levels, as reported by other studies as wel
significant difference was found(Table 5). In a metanalysis studying normal values of RV GLS in
children, there was a significant base to apex gradient with apex having lower segmental strain than

base (P-value < 0.05).1%'2 The segmentation of RV into apex, mid and base is in relation to septum

but anatomically RV is composed of inlet, trabeculated apical myocardium and the infundibulum and
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it would have been better that strain could be measured separately in these regions but presently we

do not have software for the same.

Similar to the findings in the study by Eindhoven et al, our study also found a significant relationship

of lower RV GLS with higher NT — pro BNP (P-value= 0.013, r = 0.355) and lower RV fractional area

change (P-value =0.002, r =—0.416), while as worsening FC also showed a trend towards lower RV

GLS(P-value 0.06), though it did not reach statistical significance. NT- pro BNP is proven to be a

marker for risk stratification in adults with systemic RV**'#15, Only fifteen patients (28%), were on no

medications at all.

In the study by Kalogeropoulos et al 1°, 64 D-TGA patients post atrial switch with no baseline H/O

heart failure or VT underwent RV GLS and other standard echocardiographic parameters were

measured for association with and potential prediction of clinical events, defined as incident stage C

heart failure or ventricular tachycardia. After a median of 2.4 years, 12 patients (19%) presented

with clinical events (HF in 11 patients and VT in one patient), RV GS had the strongest association

with clinical events(P< 0.001). Though our study did not evaluate relationship with clinical events, it

showed a significant relationship of NT pro BNP with GLS and NT pro BNP is a known marker of risk

stratification in systemic RV.

Ladouceur et al®analysed the relation of echocardiographic parameters of sRV systolic function to

objective measurements of exercise capacity. Only sRV GLS showed significant correlation with
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functional capacity as measured by peak oxygen uptake, VO2 and it proved even more sensitive than

CMR RVEF in predicting exercise performance. Though we have not measured VO2, 6MWD and

treadmill test may be simple and easily available measure of exercise capacity. As treadmill test is

available in a limited number of patients, we have not correlated it with strain parameters.

Iriat et al in their study showed that conventional echocardiographic variables including RVEF by

Simpsons, RVFAC, RV dP/ dT, TAPSE and even RV Longitudinal strain did not correlate well with RVEF

calculated by MRI, which is considered the gold standard except for lateral tricuspid valve annulus, s’

which showed a weak correlation.’

The limitations of the study is that we have not measured VO2 which may be a better measure of

exercise capacity than 6 minute walk distance which is affected by many confounders. We do not

have follow up data of the cohort since it was a cross sectional study. The strength is that it is the first

study to measure RV strain in systemic RV by autoSTRAIN RV which is a more dedicated software.
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Global Longitudinal Strain of patients with systemic RV is reduced.

TGA —PS patients have lower RV GLS than ccTGA

Low RV GLS is significantly related to worsening functional Class and higher NT pro BNP.

Though patients with reduced 6MWD had lower strain, the difference was not significant

38
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\ SREE CHITRA TIRUNAL INSTITUTE FOR MEDICAL SCIENCES AND TECHNOLOGY, TRIVANDRUM

) TI}iruvananthapuram - 695 011, Kerala, India
(An Institute of National Importance under Govt. of India)

, Website : www.sctimst.ac.in

Grams : Chitramet, Phone : +91-471-2443152, Fax : +91-471-2550728 / 2446433, E-mail : sct@sctimst.ac.in

Institutional Ethics Committee
(IEC Regn No. ECR/189/Inst/KL/2013/RR-21)

SCT/IEC/2101/AUGUST/2023 30.10.2023

Dr. Gousia Mukhtar

Post Doctoral Fellow
Department of Cardiology
SCTIMST, Thiruvananthapuram

Dear Dr. Gousia Mukhtar,

The Institutional Ethics Committee held on 24" August, 2023, reviewed and discussed your application
to conduct the study titled "QUANTIFICATION OF GLOBAL LONGITUDINAL STRAIN IN PATIENTS WITH
SYSTEMIC RV AND ITS RELATION TO EXERCISE CAPACITY- A SPECKLE TRACKING
ECHOCARDIOGRAPHIC STUDY" (IEC/2101).

Principal Investigator Dr. Gousia Mukhtar, Post-docloral fellow, Department of Cardiology, SCTIMST
Co-Principal Investigator(s) Dr. KM Krishnamoorhy. Professor, Department of Cardiology, SCTIMST

Dr. Arun Gopalakrishnan, Additional Professor, Department of Cardiology, SCTIMST
Dr. Deepa S Kumar, Additional Professor, Department of Cardiology, SCTIMST
Duration of the study 5 months

The fbllowing members of the Ethics Committee were present at the meeting held on 24™ August,
2023

SL. | Member Name Highest Degree Gender | Scientific /Non Affiliation
No. Scientific with
Institution(s)

1. Dr. Kala Kesavan P MBBS,MD Female | Basic Medical Scientist No
' 2. | Smt. Sathi Nair | MA (English Literature) Female | Lay Person No

3. | Adv. Priva Kaimal LLM, MBL Female | Legal Expert No

4, Dr. P. Manickam BSMS, MSc Male Health Science Expert/ No

(Epid).,PhD Social Scientist

B Dr. Christina George MD Psychiatry Female | Clinician No

6. | Dr. Manikandan.S | MBBS MD,PDCC Male Clinician Yes

4 Dr. Syam K MBBS, MD, DM Male Clinician Yes

8. Dr. Srinivas G PhD Male Basic Medicai Scientist Yes

(Member Secretary) J
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The follawing documents were reviewed:

Original submission

Covering letter addressed to the Member Secretary, IEC, SCTIMST dated 08.06.2023
Declaration form

Checklist Form

IEC Application Form

Project Proposal

Consent Form and Information Sheet

CV of Pl and Co-Pls

TCMC Registration Acknowledgement form

. Proforma

10. Responses/Amendments made based on the Reviewer's comments
11. Consent Form and Information Sheet in Malayalam

12. SRC Recommendation Letter

©CONOOAWN=

Revised submission

Covering letter addressed to the Member Secretary, IEC, SCTIMST dated 14.10.2023
Declaration form

Checklist Form

IEC Application Form

Project Proposal

Consent Form and Participant Information sheet for cases in English and Malayalam
CV of Pl and Co-Fis

. Proforma

10. Responses/Amendments made based on the Reviewer’s comments

11. TCMC Registration Certificate

12. Consent Form and Participant Information sheet for controls in English and Malayalam

OO A W~

IEC Decision
The IEC approved the conduct of the study in the present form.

Remarks:

The Institutional Ethics Committee expects to be informed about the progress of the study,
any SAE occurring in the course of the study, any changes in the protocol and patient
information/informed consent and asks to be provided a copy of the final report.

There was no member of the study team who participated in voting / decision making
process. The ethics committee is organized and operated according to the requirements of
Good Clinical Practice and the requirements of the Indian Council of Medical Research
(ICMR).

Sincerely,
[ L]
Dr. G. Srinivas
Member Secretary, IEC INSTITUTIONAL ETHICS
COMMITTEE (IEC)

SCTIMST

MEMBER SECRETARY THIRUVANANTHAPURAM

ISTITUTIONAL ETHICS COMMITTEE (IEC)

o Page 2 of 2
SCTIMSY, THIRUVANANTHAPURAM
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Proforma
1. Age
2. Gender

3. Congenitally corrected transposition of great arteries or Post Senning Transposition of
great arteries

4. Type of atrial switch

5. Any additional surgery

6. Baffle pathology

7. QRS duration

8. QTcinterval

9. Drugson

10. Arrythmias

11. Associated lesions

12. N- Terminal pro- Brain Natriuretic peptide, if done

13. 6 minute walk distance

14. Treadmill test if done

15. Right ventricle End diastolic area, Right ventricle End systolic area, Fractional Area Change

16. Right ventricle Diameter at base

17. Tricuspid regurgitation Severity

18. Mitral regurgitation Severity

19. Trans annular plane systolic excursion

20. e

21.a°

22. s

23. Myocardial performance Index of Right ventricle

24. Isovolumic relaxation time

25. Isovolumic contraction time

26. Left ventricle ejection fraction

27. Isovolumic myocardial acceleration

28. Right ventricled p/d T

29. Right ventricle Global longitudinal strain

30. Right ventricle Free wall longitudinal strain



Consent form :

TITLE OF THE STUDY : Quantification of global longitudinal strain in patients with systemic
RV and its relation to exercise capacity- A speckle tracking echocardiographic study.

STUDY NUMBER :

PARTICIPANT S NAME , DATE OF BIRTH /AGE IN YEARS

Declare that I have read the above information provided to me regarding the study :
‘Quantification of global longitudinal strain in patients with systemic RV and its relation to
exercise capacity- A speckle tracking echocardiographic study’ and I have clarified any doubts
that | had .

e | also understand that my participation in the study is entirely voluntary and that | am free
to withdraw to continue to participate any time without affecting my usual treatment or
my legal rights.

e | also understand that study investigators will be using some of the data like history and
other clinical details, Investigation parameters like ECG, Echocardiographic study,
Radiological imaging ( Cardiac MRI ) parameters for the study if already done in the
hospital during the study.

e | also understand that I will have to undergo echocardiography as part of my routine
follow up investigations and speckle tracking echocardiography which is an entirely non
invasive test will be done in the same sitting.

e | also understand that no additional cost will be incurred / no additional drugs would be
used and there is no additional risks to me while being part of the study.

e | understand that the study staff and Instituitional Ethics committee members will not
need my permission to look at my health records even if | withdraw from the study. |
agree to this access.

e | understand that my identity will not be revealed in any information released to third
parties or published.

e | voluntarily agree to take part in this study

e | received a copy of this consent form

Name
Signature
Date



Name of witness

Principal investigator :
Dr Gousia Mukhtar
Ph no. 9419330457

Dr. Srinivas G, Member Secretary, | E C, SCTIMST, & Scientist - G, Department of
Biochemistry, SCTIMST, (email iec.mem.sec@sctimst.ac.in).

DATE

( Person obtaining consent )

| attest that the requirements for informed consent for the medical research project
described in this form have been satisfied. | have discussed the research project with the
participant/participant s parent and explained to him or her in non technical terms all of
the information contained in this informed consent form , including any risks and adverse
reactions that may be expected to occur. | further certify that | encouraged the participant
/ parent of the participant to ask questions and that all questions were answered

------------------------------------ NAME AND SIGNATURE OF PERSON OBTAINING
CONSENT
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INFORMATION SHEET

TITLE OF THE STUDY : Quantification of global longitudinal strain in patients with systemic
RV and its relation to exercise capacity- A speckle tracking echocardiographic study

STUDY NUMBER :

PARTICIPANT S NAME , DATE OF BIRTH /AGE IN YEARS

What is meant by systemic right ventricle?

Heart has four chambers. The two upper one are the atria and the lower one are the ventricles.
The right ventricle normally pumps into the low pressure pulmonary circulation from where the
blood flows to the lungs for oxygenation. And the left ventricle pumps blood to the high pressure
systemic circulation which supplies blood to the body. You are aware that you have a congenital
heart disease that was present since birth. In the congenital heart disease that u have, the right
ventricle has to face the systemic circulation as a result of which, it has the tendency to fail early.

What is global longitudinal strain ?

You are aware that as part of our normal institute protocol and scientific reason, u are required to
undergo echocardiography test from time to time when u come to Out patient department.
During the same echocardiography test, we also do the global longitudinal strain of your right
ventricle which is actually defined as the percentage change in its dimension as compared to its
original dimension. It is believed that this strain test is more accurate in diagnosing systemic RV
failure as compared to the 2d Echocardiography which we normally do.

Does it involve any interventional procedure

It does not any interventional procedure. Echocardiography is a non invasive test. Only the
investigations which you would already undergo in the process of evaluation of the disease
would be utilized for the study.

If you take part what will you have to do ?

For this study , we Il be using some of the data like history and other clinical details ,
investigations that are already done for management of the disease and do the starin study in



addition to normal echocardiography. No additional cost will be incurred and no additional drugs
will be given.

Can u withdraw from this study after it starts ?

Your participation is entirely voluntary and you are free to withdraw permission to participate
from the study. If you do so , it will not affect your usual treatment at this hospital.

Wether there is any risk related to this study?

There is no individual risk to the patient himself. Rather , there is a potential benefit as we may
be able to recognize RV failure at the earliest.

Will your personal details be kept confidential ?

The results of this study will be published in a medical journal but you will not be identified by
name in any publication or presentation of results.However , your medical notes may be
reviewed by people associated with the study, without your additional permission should you
decide to participate in the study.

If at any time you experience any problems or you have any further questions ,

Please ask Dr Gousia Mukhtar (Principal investigator) , gousiamukhtar@gmail.com

Ph no. 9419330457

Dr. Srinivas G, Member Secretary, | E C, SCTIMST, & Scientist - G, Department of
Biochemistry, SCTIMST, (email - iec.mem.sec@sctimst.ac.in).
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