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Abstract
Background: In hypertensive patients with left ventricular hypertrophy, myocardial performance

index, is a diagnostic tool that asses both diastolic and systolic dysfunction that cannot be

otherwise detected by conventional methods.

Objective: To determine the relationship between myocardial performance index with left

ventricular hypertrophy and its clinical corelates among hypertensive patients at TASH.

Methods: A prospective cross-sectional study from September 15, 2023-December 15,2023 at
Tikur Anbessa Specialized hospital. All consecutive patients with hypertension and without
exclusion criteria were recruited. Association between left ventricular hypertrophy and

myocardial performance index was assessed along other clinical corelates.

Results: 64 / 93 participants (68.8%) were females. LVH was detected only in 14/93(15%).
79/93(84.9%) of participants. No association was detected between myocardial performance
index and left ventricular hypertrophy. Both systolic and diastolic blood pressure influence

development of an abnormal myocardial performance.

Conclusion: High blood pressure is associated with abnormal myocardial performance but not

left ventricular hypertrophy.
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1. Introduction
1.1 Background

Hypertension, the leading cause of atherosclerotic cardiovascular disease and death worldwide is
defined as having high blood pressure above 140/90(1). The prevalence of hypertension is
increasing in low and middle income countries including Ethiopia and recent systematic review
shows 19.6% prevalence of hypertension among Ethiopian population with higher prevalence
among the urb an population (23.7% vs 14.7%(2,3). Left ventricular hypertrophy (LVH) is the
consequence of uncontrolled hypertension where there is an increase in left ventricular mass, in
response to pressure overload, (4). Increased hemodynamic load in the heart can lead to
compensatory response such as increased crossbridge formation according to Frank Starling Law,
augmentation of muscle mass to bear the extra load and recruit neurohormonal mechanisms to

increase contractility (4).

American Society of echocardiography (ASE) recommends assessment of LV hypertrophy using
LV mass for all hypertensive patients. There are different methods to calculate LV mass in linear,
2D, and 3D echocardiography. The linear measurements rely on measurements of LV internal
dimension, interventricular septal (IVS) thickness and posterior wall (PW) thickness in diastole
and values greater than 9 for women and greater than 10 for men are considered abnormal (5). Left
ventricular mass (LVM) is then calculated from LV Ilinear dimensions as LVM =
0.8 {1.04[(LVIDd + PWDd + IVSDd)3 (LVIDd)3]} + 0.6 g.). Extensive validation of this
formula has been performed from necropsy specimens(6) . The normal ranges of LVM index
(LVMI) are < 95 g/m? for women and < 115g/m? for men according to the ASE chamber

quantification guideline (7).

Myocardial performance index (MPI) also known as Tei index, first used initially by Tei and his
co-workers in 1995 is a simple, noninvasive, easy-to-estimate, and reproducible echocardiographic
measurement that is independent of arterial pressure, heart rate, ventricular geometry,
atrioventricular valve regurgitation, afterload, and preload(8). It is calculated as isovolumic
contraction time (IVCT) + isovolumic relaxation time (IVRT)/ejection time (ET) and includes both
systolic and diastolic time intervals to assess the global cardiac dysfunction. MPI is a useful tool

for evaluating cardiac function in various clinical conditions, such as heart failure, myocardial



infarction, and cardiomyopathy. A higher MPI value indicates poorer cardiac function, while a
lower MPI value indicates better cardiac function. Presence of systolic dysfunction results in a
prolongation of isovolumic contraction time (IVCT) and isovolumic relaxation time (IVRT) while
the ET shortens making the Tei index > 0.4(5,7,9) . In clinical conditions where there is subtle
systolic dysfunction that is not detectable on routine echocardiography, MPI combining both
systolic and diastolic function assessment can be a very helpful tool to asses LV performance with
just a single parameter as it has been determined to be an accurate clinical index of LV global
function (8,10). MPI is also proven to corelate with invasive measurement derived assessment of
LV systolic and diastolic function (10). Moreover, abnormal MPI is an independent predictor of

adverse cardiovascular outcome including death (11).

1.2 Magnitude of the problem
LVH is very common in patients with hypertension with a prevalence that ranges from 42.7 % in
cross sectional community-based studies to 71.7 % in hospital-based studies (12,13). The wide
variability in prevalence can also be explained by the different sets of criteria and different setups

used in different studies.

It has been established that echocardiographically estimated left ventricular mass and geometry
are important risk factors for adverse cardiovascular out comes due to progressive ischemic
compromise, systolic and /or diastolic dysfunction, arrhythmias and sudden cardiac death.
According to the study from New York USA, in older individuals with hypertension, presence of
LVH was associated with 3.33 times increased risk of coronary events, 2.76 times increased risk
of new stroke, and 3.69 times new congestive heart failure.(14) . In addition, the Left Ventricular
Mass and Cardiovascular Morbidity in Essential Hypertension (MAVI) study revealed a
continuous and strong relationship between LV mass and subsequent cardiovascular morbidity.
Therefore, the detection, prevention, and reversal of LVH are important goals in hypertension

management (15).

In hypertensive patients with normal LVEF, MPI can be considered as an indicator of diastolic
dysfunction and an early indicator of systolic dysfunction that cannot be otherwise detected by
conventional methods (16). Moreover, effective treatment of hypertension is associated with
improvements in MPI in patients with hypertensive left ventricular hypertrophy according to

SILVIHIA (the Swedish Irbesartan in Left Ventricular Hypertrophy Investigation Versus Atenolol)



study(17) . This study aims to see the relationship between LV hypertrophy as assessed by LV mass

index and myocardial performance index.



2. Literature review

2.1.Myocardial performance in LVH
Myocardial performance index was first used in individuals with in individuals with dilated
cardiomyopathy by Tei and his colleagues and has shown to be a useful indicator of both systolic
and diastolic function in such population(8). Subsequently the role of MPI in hypertensive
individuals was studied by Seon Min Kang and his colleagues in 1998 showed significantly
higher MPI values among hypertensive individuals(18).

To see the effect of hypertension and LVH on myocardial performance index using tissue doppler
derived indices (TDI), a study from Turkey assessed 48 subjects who were hypertensive and 20
subjects who were normotensive. Subjects were further categorized in to three groups as having
hypertension and LVH in group one, hypertension without LVH in group two and those without
hypertension as a control group. The results revealed abnormal Tei index in hypertensive

individuals in general but with greater extent in patients with LVH than those without LVH(19).

Another cross-sectional study from Mersin Turkey with an objective to see the association between
high-sensitivity troponin T, left ventricular hypertrophy, and myocardial performance index on 537
consecutive newly diagnosed hypertensive patients showed an increase in Tei index among
patients with LVH. Patients were classified into high and low MPI using cut off value of 0.4 and
those in the high MPI group, were older and had higher systolic and diastolic blood pressure,
higher values of LVPWDd, IVSDd, RWT, LVMI, IVRT, and IVCT, and lower ET values compared
with patients in the low MPI group. Systolic and diastolic blood pressures (SBP, » = 0.264, p <
0.001), (DPB r=0.282, p<0.001), serum creatinine level (» =0.238, p <0.001), uric acid (» = 0.160,
p = 0.005) RWT (r = 0.256, p<0.001), LVMI (»=0.509, p<0.001), and hs-cTnT (» = 0.652, p <
0.001) have a significant association with MPI values (21).

A study done in Egypt by Elmasry and colleagues on the effect of left ventricular geometry on
myocardial performance index in hypertensive patients studied 70 subjects (60 hypertensive
Patients and 10 control subjects). Concentric hypertrophy was the commonest pattern of abnormal
geometry (36.7%), followed by eccentric hypertrophy (20%), and concentric remodeling (15%).
There was a direct and statistically significant correlation between MPI and LVPWDd, IVSDd,
LVIDd, LVISd, LV mass & LVMI. The highest MPI was noted among patients with concentric



hypertrophy (0.78 £+ 0.19), then eccentric hypertrophy (0.72 + 0.12) and lowest in concentric
remodeling patients (0.64 = 0.24) (13).

In another cross-sectional study from Nigeria to assess the relationship between tei index and left
ventricular geometric patterns in a hypertensive population, an abnormal tei index was detected in
26.8% from a total of 142 subjects over a year period. There was no significant association between

any LV geometric pattern as assessed by remodeling type and abnormal Tei index(20) .

2.2. Clinical Profiles That Influence LV Remodeling

According to the Swedish Irbesartan in Left Ventricular Hypertrophy Investigation Versus Atenolol
(SILVIHIA) study which studied the effect of antihypertensive treatments on MPI in 93 patients
with LVH, peripheral vascular resistance and LV systolic function were the two parameters that
correlate with an improvement in MPI. However, changes in systolic or diastolic blood pressure,
E/A-ratio, left ventricular mass index, relative wall thickness, or heart rate showed no significant

associations with changes in MPI (17).

A study from Japan that assed the relationship between Tei index and echo and clinical parameters
in 219 hypertensive and 100 normotensive individuals in Kagawa Japan with the mean age of
6711 and 69+7 for normotensives and hypertensives respectively showed no statistically
significant difference. LVMI and Doppler indices of diastolic dysfunction did not corelate with Tei
index and but it showed that only E velocity and RWT are the independent determinants of Tei

index in hypertensive patients(11).

The presence of abnormal MPI in hypertensive individuals is a settled issue, however the
association between LVH and MPI values is inconsistent in different studies. This study aims to
determine association between MPI values and LVH among hypertensive patients and factors that

may influence it.



3. Objective of the study

3.1. General objective
To determine myocardial performance as assessed by Tei index (Myocardial performance index)
among hypertensive patients with LVH and its clinical correlates having follow-up at Tikur

Anbessa Specialized Hospital, Addis Ababa, Ethiopia

3.2. Specific objectives

v' To determine myocardial performance in LVH using Tei index among hypertensive patients
having follow up at Tikur Anbessa specialized hospital, Addis Ababa Ethiopia

v" To identify correlation between clinical profiles and myocardial performance index in patients

with LVH.



4. Significance of the study

Diastolic dysfunction is almost always present in patients with hypertensive heart disease while
systolic function is preserved, if not hyperdynamic, on conventional echocardiographic studies.
The left ventricular myocardial performance index (MPI) is a better marker of both left ventricular
systolic and diastolic dysfunction in hypertensive patients with preserved LVEF(16). Abnormal
MPI and LVH are associated with adverse clinical outcomes including heart failure and CV
death(17) whereas, antihypertensive drugs have favorable impact on regression of both abnormal
MPI and LVH . Therefore, better understanding of hypertension related LV dysfunction will lead

to optimization of the management of HTN.



5. Materials and Method

5.1. Study Design and Setting
A prospective cross-sectional study was conducted at Tikur Anbessa specialized hospital, Addis

Ababa Ethiopia from September 15, 2023 to December 15, 2023.

Established in 1972, Tikur Anbessa specialized hospital is the largest government hospital and
teaching medical institution in Ethiopia with the capacity of more than 700 beds. The cardiology
unit in the department of internal medicine is the most burdened unit that serves more than 2000
patients in the outpatient clinics. cardiology fellows and consultant cardiologists perform more

than 400 echocardiography every month.

5.2. Source Population
All patients with hypertension having follow up at TASH during the study period were considered

as source population.

5.3.  Study population
All patients with hypertension and appointed for an echocardiography at TASH cardiac unit

during the study period were study population.

5.4. Sample size
All consecutive hypertensive were considered in this study. using single population proportion
method and taking 50 % prevalence of abnormal MPI in LVH as there is scarcity of data to use as
a reference, the calculated sample size was 38 4. However, the limited duration of the study and
the limited number of patients that come to the echo lab forced us to include all consecutive
patients with hypertension who came to the echocardiography lab during the specified study

period.

5.5. Inclusion and exclusion criteria
Inclusion criteria: all patients with HTN and above the age of 40 that came to TASH echo lab

and gave informed consent.

Exclusion criteria: individuals with LV systolic dysfunction, arrythmia, significant mitral valve

lesion (22), significant aortic stenosis.



5.6.  Variables in the study
Dependent variable: Myocardial Performance Index was a dependent variable in the present

study which is obtained by Tei index.

Independent variables
Clinical and demographic variables: Age, Sex, BMI, SBP, DBP, duration of HTN diagnosis,
history of treatment for HTN, history of DM, duration of DM if present, history of CKD and

duration of CKD if present were considered as candidate independent variables.

Echocardiographic variables: LVMI, LV geometry by RWT (concentric LVH, eccentric LVH,
concentric remodeling, normal), grade of diastolic dysfunction senior cardiology fellows at

TASH collected the data

5.7.  Data Collection

Echocardiography

Standard two-dimensional and Doppler echocardiography was performed using Vivid E9 GE
Medical System, with a 2.0-3.5-MHz transducer by cardiology fellows with a supervision of
cardiologists. LV end-diastolic diameters (LVIDd), end-diastolic interventricular septal thickness
(IVSDd), and end-diastolic LV posterior wall thickness (PWDd) was measured at end diastole
according to the established standards of the American Society of Echocardiography(7) . Left
ventricular mass (LVM) was calculated using linear method cube formula which is LVM = 0.8
{1.04[(LVIDd + PW + 1VSd)3 (LVIDd)3]}+ 0.6 g. LVM was indexed to BSA (LVM/body
surface area.). LV mass index (LVMI) was considered as normal if 43-95g in females and 49 -115¢g
in males. Diagnosis of LV hypertrophy was made if LVMI was > 95 gm/m? for females and > 115
gm/m? for males (7). Relative wall thickness (RWT) was measured at end diastole as the ratio of
(2x LVPWDA)/LVIDd. RWT of 0.42 or less was considered normal. RWT Values greater than
0.42 were considered abnormal. Diagnosis of concentric LVH was made if RWT was abnormal
and LVMI was high. Diagnosis of eccentric LVH was made if LVMI was high but RWT was
normal. Concentric remodeling was diagnosed if RWT was high but LVMI was normal(5) . The
pulsed-wave Doppler recording of the mitral inflow velocities was obtained from apical four-
chamber views by placing the sample volume between the tips of the mitral leaflets (22).
Conventional Doppler indices was measured, including: the peak early (E) and late (A) trans mitral

filling velocities and the ratio of early to late peak velocities (E/A) and deceleration time. The



isovolumic relaxation time (IVRT) was measured from closure of the aortic valve to opening of
the mitral valve. The isovolumic contraction time (IVCT) was obtained from closure of the mitral
valve to opening of the aortic valve. The ejection time (ET) was measured from the opening to the
closure of the aortic valve on the LV outflow velocity profile (7). MPI was determined by using
the equation: MPI=(ICT+IVRT)/ET and values greater than 0.4 was taken as abnormal (7,8).
Tissue Doppler imaging was performed with sample volume placed at the lateral wall of the mitral
annulus from the apical four-chamber view to asses ¢’(22) . Measurements were calculated from
an average of three consecutive cardiac cycles. LA volume was measured using biplane volumetric

method in both apical four and two chamber views (7).

In addition to the echocardiographic parameters, clinical data like age, sex, BMI, blood pressure
at the time of data collection, history of drug treatment for high blood pressure, duration of
hypertension diagnosis, history of diabetes mellites and CKD along with treatment history were
collected through a structured interview initially prepared in English and then translated to

Ambharic. A Kobo Toolbox based mobile data collection tool was used to gather all required data.

5.8.  Data Quality control
A2 days training was given for data collectors about how the data be collected using Kobo Toolbox
mobile data collection tool and the objective of the study. All components of data quality were

checked by the supervisors and the author of the research.

5.9.  Statistical Analysis
The data collected in Kobo Toolbox were exported to Stata software version 14 for further
management and analysis. Representation of categorical data were done using the frequency and
percentage. The continuous type of data was reported in different ways of descriptive statistics like
mean and standard deviation. Categorical variables were compared between the groups using the
chi-square (X?). An independent samples ¢ test was used in the analysis of continuous variables.
All significant (p < 0.05) variables in the univariate analysis were candidate variables for further

regression analysis, then variables with p<0.05 were included in the final model.

Since the dependent variable myocardial performance index is continuous variable, linear
regression analysis was employed to identify which independent variable has a potential to affect

the response variable (MPI)

10



5.10. Ethical consideration
Ethical clearance was obtained from Institutional Review Board (IRB) of Tikur Anbessa
Specialized Hospital department of internal medicine and individual informed consent was

obtained from each participant.

5.11. Operational definition

LVH: LVMI > 95 gm/m? for females and 115 gm/m? for males using the linear measurements(7).
Hypertension: Systolic blood pressure >140mmHg or diastolic BP >90 (23).

Reduced EF: EF<50% (24)

Preserved EF: EF > 50 % (25)

Impaired Myocardial performance: MPI > 0.4 will be taken as impaired (7,8)

Arrythmia: tachyarrhythmia and excessive bradycardia with beat-to-beat variability including high

degree AV block (22).

Significant mitral valve lesion: more than mild rheumatic MR or MS, mitral annular calcification

(22).

Significant Aortic Stenosis: more than moderate AS that may influence LV remodeling(7).

6. Results

6.1.  Descriptive results
6.1.1. Clinical profile

A total of 93 patients were included of whom sixty-four (68.8%) were females while 29 (31.2%)
were males. The mean age of participants was 59.4 (SDV 10.03) with minimum age of 40 and

maximum age of 88.

11



sex proportion of participants

Male
31%

Female
69%

1nMale =Female

Figurel: sex proportion of respondents, n=93, hypertensive patients at TASH 2023

Diabetics accounted for 47 (50.54%) participants and 11 (11.83%) had chronic kidney disease.
Regarding body mass index of respondents, 31 (33.33%) had normal BMI, 33 (35.48%) of them
were overweight and the remaining 29 (31.18) were obese with a mean BMI of 27.85+ 4.9 (see

figure 2, table 1 and supplementary data).

Clinical profiles

90
80
70
60
50

40
3
2
1

Normal Overweight Obese
BMI CKD DM

o O O o

Figure 2: clinical profile of patients with hypertension that underwent echocardiography, TASH 2023

Table 1: Clinical status of respondents among hypertensive patients, n=93, TASH 2023.

covariate category Freq. Percent

sex Female 64 68.8

12



Male 29 31.2

Yes 90 96.77%
Treatment of HTN No 3 3.23%
<120/80 6 6.45%
120/80-139/89 32 34.41%
Blood pressure 140/90-159/99 40 43.01%
>159/99 15 16.13%
Normal 31 33.33%
BMI Overweight 33 35.48%
Obese 29 31.18%
Diabetes status Yes 47 50.4
No 46 49.6
CKD Yes 11 11.8
No 82 88.2

The mean duration of hypertension was 8 years with duration less than 5 years from diagnosis in
49(52 %). The mean systolic blood pressure of participants was 141 mmHg (SDV17.98 mmHg)
with a range of SBP from 95 mmHg to maximum 190 mmHg. Whereas, the mean DBP was
82.28+10.45(see table two). Ninety (96.77%) were on anti-hypertensive treatment while only
three patients were not on treatment during the study period. When we have a look on to blood
pressure control, 32 (35.5%) had their blood pressures under <140/90, was 6 patients < 120/80
(6.6%) while 55 (61%) had SBP > 140 mmHg while on antihypertensive management.

Table 2: Descriptive measures of continuous variables, n=93, TASH, 2023.

Variable Mean Std. Dev. Min Max
Age 59.4 10.03 40.00 88.00
SBP 141.45 17.98 95.00 190.00
DBP 82.28 10.45 60.00 109.00
BSA 1.82 0.19 1.45 245
BMI 27.85 4.93 19.14 39.06

13



6.1.2. Echocardiographic data

From the total 93 participants 70(75%) participants had LV wall thickness of > 9 for females and
> 10 for males. However, when LVMI was used only 14 (15.1%) had evidence of LVH using the
LVMI cutoff >95 gm/m? for females and > 115 gm/m? for males while the remaining 56 (60.2%)
of all subjects had only concentric remodeling (high RWT with normal LVMI) (table 3, figure 3).
There is a statistically significant discrepancy in diagnosing LVH using LV wall thickness criteria
versus LVMI (see table 10 on the appendix). This removed the diagnosis of LVH from 80 % of the
participants that would have been otherwise diagnosed as having LVH based on their LV wall
thickness. Most of the subjects 63 (67.7%) had diastolic dysfunction while 30 participants (32.3%)
didn’t meet the criteria for diastolic dysfunction. When we see the MPI, 79 (84.9%) had abnormal
MPI (>0.4) while 14 (15.1%) had normal (<0.4) MPIL. The mean MPI was 0.55 (SDV 0.14) with

minimum 0.31 and maximum 0.95.

Table 3: Echocardiography Characteristics of the study participants, among hypertensive patients at

TASH, 2023, n=93

Variable Category count Percent
Normal 79 84.9%
LVMI High 14 15.1%
Concentric hypertrophy 13 14.0%
Eccentric hypertrophy 1 1.1%
Concentric remodeling 56 60.2%
RWT Normal geometry 23 24.7%
Yes 63 67.7%
Diastolic dysfunction No 30 32.3%
MPI Normal 14 15.1%

14




Abnormal 79 84.9%

LV Remodeling Pattern

1

. 13
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LV Remodeling pattern
Eccentric hypertrophy 1
Concentric hypertrophy 13
= Normal geometry 23
= Concetric remodelling 56

Figure 3:LV remodeling pattern using relative wall thickness, n= 93, TASH 2023
6.2.  Association between clinical variables and MPI

This study tried to see association between LVMI and MPI along with clinical variables regarding
the abnormality of myocardial performance index. As indicated in Table 4, there is no difference
between males and females, treatment status of patients, DM and non-DM, CKD and non-CKD
and diastolic dysfunction status at 95% confidence level of Chi2 distribution.

Table 4: Association between clinical characteristics with MPI (n=93) among hypertension patients at
TASH 2023.

. MPI Chi2 (C-
variable category total P-value
Normal | Abnormal 1)
Male 5 24 29
Sex 0.1577 0.691
Female 9 55 64
History of treatment | Yes 14 76 90
0.5494 0.459
for HTN No 0 3 3
Yes 8 39 47
Presence of DM 0.2877 0.592
No 6 40 46

15



Yes 2 9 11
Presence of CKD 0.0955 0.757
No 12 70 82
Diastolic Yes 12 51 63
2.4361 0.119
dysfunction No 2 28 30

Abbreviation: MPI myocardial performance index, C-1 degree of freedom of Chi2 distribution
with C number of category

Table 5: All candidate independent variables in the regression analysis, TASH 2023

P
logmpi g Std. Err. t Value [95% B Interval]
Age 0.0006563 | 0.0012764 | 0.51 | 0.609 | -0.0018829- 0.0031954
Gender 0.0736651 | 0.0340309 | 2.16 | 0.033 | 0.0059668-0.1413634
- -0.0035354-(-
SBP 0.0020806 | 0.0007313 | -2.84 | 0.006 | 0.0006258)
DBP 0.0027797 | 0.0012672 | 2.19 | 0.031 | 0.0002589-0.0053005
BMI 0.0042934 | 0.0038416 | -1.12 | 0.267 | -0.0119355-0.0033487
BSA 0.0554163 | 0.0993011 | 0.56 | 0.578 | -0.1421253- 0.2529579
History of Treatment HTN 0.038 0.069 0.550 | 0.586 | -0.099-0.174
Presence of DM 0.004 0.024 0.170 | 0.864 | -0.044-0.053
Presence of CKD -0.024 0.038 0.630 | 0.529 | -0.100-0.052
LVMI 0.0001434 | 0.000566 | -0.25 | 0.801 | -0.0012694- 0.0009827

A

p regression coefficient, t normal distribution with n-1 degree of freedom, onst the intersection

points of regression graph.

16



6.3. Linear regression analysis of association between MPI value and
continuous variables:
Since the dependent variable myocardial performance index is continuous variable, linear

regression analysis was employed to identify which independent variable has a potential to affect
the response variable (MPI). First all independent variables were analyzed in the regression
model against myocardial performance index then variables that had a maximum p-value were
omitted from the model and the remaining variables were reanalyzed step by step. This step was

continued until all remaining candidate variables had a p-value less than 0.05.

After all steps were done, none of variables were significant. Therefore, the normality of the
response variables was checked and it was not normal. So, it was transformed to normal data using
logarithm transformation method. Then, the regression analysis was made by all independent
variables against the logarithm of MPI. The histogram on figure 3 shows that the response variable

become normal after normalization using logarithm transformation made.

-.3
logmpi

Figure 3: Histogram of log (MPI)

Then after normality checking, regression analysis was proceeded. As indicated in Table 5, Systolic
blood pressure has a regression coefficient -0.002 [95 % CI-0.003, -0.001, p<0.007]. This revealed
that when systolic blood pressure decreases by 1 mmHg, the logarithm myocardial performance
index will decrease by 0.002. Another significant variable is diastolic blood pressure with
regression coefficient 0.002 [95 % CI1 0.0001, 0.005, p<0.035 This finding indicates that there is a
positive association between diastolic blood pressure and myocardial performance index. When
diastolic blood pressure increases by 1 mmHg, log myocardial performance index increases by

0.002.
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Table 6: linear regression analysis of SBP, DBP and pulse pressure (n=93), TASH 2023

PN

logmpi 5 Std. Err. t p>t [95% f Interval]
SBP -0.002 0.001 -2.780 | 0.007 | -0.003- -0.001
DBP 0.002 0.001 2.140 | 0.035 | 0.0001- 0.005
Pulse pressure -0.00197 | 0.0006516 -3.02 0.003 | -0.0032595- -0.0006707

SBP: systolic blood pressure, DBP: diastolic blood pressure,f regression coefficient, t normal

distribution with n-1 degree of freedom, onst the intersection points of regression graph.
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Figure 4. correlation of systolic and diastolic blood pressor with abnormal MPI, n=93, TASH 2023

7. Discussion

This study evaluated the association of hypertension related LVH with abnormal myocardial

performance using myocardial performance index also known as Tei index.

The mean age of the participants in our study is slightly older than the study done in Nigeria by
Kamilu et al (59.4+ 10.3 vs 55.9£10.7)(23) and 10 years older than the mean age shown by study
from turkey(18), whereas our patients are much younger than the ones from Japan(15)

indicating possible geographical and genetic factors influencing age at development of

hypertension.
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Contrary to evidence from SILVIHIA study, study done in Japan by Hisashi and colleagues and
Elamasry et al, an Egyptian study, where men accounted for majority of cases or are equal in

proportion with females, we have majority of female participants(9,15,16).

Diabetes is a very common comorbid condition among hypertensive patients and we found
50.54% of patients to have diabetes which is higher than what is seen in a study from Japan
where the prevalence of diabetes was 27%(15) and Nigeria by kamilu et al which is only 9
%(23). The high prevalence of diabetes in Addis Ababa and the higher proportion of obesity in

our participants could explain the high prevalence of diabetes in our setting(24).

Evidence of LVH was present in only 15% of the participants while concentric remodeling was
the commonest LV geometric change (60.2%) and normal LV geometry was present in 24.7 % of
the participants. The prevalence of LVH in our study was found to be much lower than that from
a community-based study in China where the prevalence of concentric LVH was 20.2 %, and
concentric remodeling was less prevalent (24.7%) (8). Similar finding was seen in the Egyptian
study where concentric LVH and concentric remodeling was present 36.7% and 15%
respectively(9).This could have possibly been due to the fact that majority of respondents are
female and concentric remodeling is more common in women than men, However our study
didn’t show any significant difference in remodeling pattern between the two gender groups. The
other possibility is the short duration of hypertension from diagnosis. The mean duration of
hypertension diagnosis was 8 years. The third reason could be the lower grade of hypertension
(mean SBP=141mmHg) even though this is on treatment blood pressure. Fourthly, the criteria
used to define LVH is adopted from ASE guideline which is designed and validated in the United
States of America, a setup that is totally different from ours, may not be applicable to use in our

setting.

As it has been consistently shown in previous studies the high prevalence of prolonged MPI in
hypertensive individuals is noted in our study as well with a prevalence of 84.9%(9,14,18). The
mean MPI was 0.55(SDV 0.14) which is slightly higher than SILVIHIA study (0.45+0.11) and
lower than the older study by Seok et al(14). The lower mean blood pressure in our set up and
even more so in SILVIHA study may have resulted in lower mean MPI as compared to the one
done in 1998 where blood pressure targets were much higher than the contemporary

management.

19



This study didn’t find a significant association between MPI and left ventricular hypertrophy.
Among the clinical corelates that could affect MPI, only SBP, DBP, and pulse pressure were
found to have significant association. Consistent finding was seen in SILVIHIA study where
LVMI had no association with MPI and the study from Turkey by Kaypakli and colleagues
where only blood pressure , serum creatinine and high sensitivity cardiac troponin were the
significant determinants of abnormal MPI(17).0On the other side, studies by Keser et al from
Turkey, and Elmasry et al from Egypt show a positive association between LVMI and
MPI(9,18).0ne important difference between this later studies and our study is the lower
proportion of individuals with LVH and majority of our respondents had concentric remodeling
which is clearly less associated with abnormal MPI as compared to concentric hypertrophy(9).
The small number of participants as a result of short study period could have also impacted the

result.

8. Conclusion

High blood pressure (systolic blood pressure, diastolic blood pressure, wide pulse pressure) is
associated with the development of abnormal myocardial performance despite having normal LV
systolic function on conventional echocardiography. However, no significant association is

found between LVH and myocardial performance index.

9. Strength of the study

This is a prospective cross-sectional study with no missing data and echocardiographic measurements

were taken intentionally for the purpose of the study.

The study has also tried to integrate clinical and echocardiographic variables so that comprehensive

assessment can be provided.

10. Limitations of the study

The limited time frame has limited the study to stop at a total of 93 patients which may have affected the

outcome of the study.
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11. Recommendation

e To continue the study and recruit more participants so that larger number of participants
can be recruited and the results could be more conclusive.

e The reason for the significantly huge discrepancy between reporting LVH using LV wall
thickness and LVMI assessment using the cuboid formula in our set up needs further
study including validation of LVMI cutoff values.

e As hypertension related LV remodeling is a continuous process that progresses from
concentric remodeling to hypertrophy, subsequent follow up of this patient is

recommended to see a progression or regression of the remodeling process.
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Appendix

Table 6, measures of central tendency and variance for BMI, LVMI, duration of hypertension, n=93,

among hypertensive patients who had echocardiography at TASH , 2023

Variable Mean Std. Dev. | Min Max
BMI 27.85038 492918 19.14062 | 39.0625
LVMI 82.91818 22.97586 | 35.21124 | 156.1346
Duration HTN( in years) 8.080652 8.621596 | 0 40

Table 2: comparison of MPI at different blood pressure levels, n=93, TASH 2023

MPI Category
SBP_spectrum Abnormal Normal Total
120-139 28 4 32
140-159 32 8 40
<120 6 0 6
>159 13 2 15
Total 79 14 93

Table 3: Duration of hypertension among hypertensive patients who had echocardiography during the

study period, n=93, TASH 2023

Duration_of HTN Freq. Percent Cum.
3-5 years 25 26.88 26.88
6-10 years 24 25.81 52.69
<3 years 24 25.81 78.49
>10 years 20 21.51 100
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Total

‘93

‘ 100
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Ambharic Version Interview
NA MG+ aB/B

AAF: 2/C Y0+ 0-ARC ANAAL. NpeC ATNA NTAALHE PATHA PARghZA AdDT

PAN UNIPT AN ATAAL +TZ hPT “myocardial performance in left ventricular
hypertrophy”’NT.4 CAN DG+ ALLZN 1M, PG+ PT FATH PAN M1 F APML L NAN

N NPt AL P earMMy +&AT ATIPT 10>,

247Y ATNTDY et 10 ONLT DPR ATMLPPIFATE NHPI® PAN JRCAPL N

AMTEADTE ATNGAPFAT. TRI9° ALTT NOLTTT HAS PTRIN 77C ATMPIRIR. NA

AATLNARTE IOCARg PN 0T PARAPM JRY9D ARIT 8T PATR. AT8 PRI

ATNF+APT UNT® DA ANPT PAPedPd 43I0 a8 AND £FAA . N&+E PogR

94+ N AT AL PAMY +OAT NTINPT PTANTIR PHU mTT DMt ADLLT PRI

94T UNIT AAMM T A PARA £TAA .

LU DTF YT A2TAOIR, PACAPT a9Y1F PARADANT gRygR K R4F aB/B

ATMESPI® MLI® ATNPICDID. NACAP PIRPTIMALM, OB/ 8 aq APyt - NAD

PtmNe 10, AHU mTF 2390 ARTT NEP ATENEA AEMPEID
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dPBHIT APMPHP $6:

NS+ AA+& N+ Dbt 1H ONE D PR AMLPPTT NTIAT P F1H PAN

AATLADTE PCARE ARCAAPFAL. 42RT NAUF NG+ PATPATYIYT dof DN G

AAPT.

DAL PAMY PG+ ABZE NLYN ATNNM NG+ ATRA+E N+NTI™ hHY N3F

ACTPTY LAPTP M

aang p: AT N+AT D PEPF FANATMY ARAN £7747

N&A ATE

B E AT ()1 1 S——

. % (NTQFC)mmemmee

. PRIR 94t UNTPT FEh AAPT

i. AP

ii. PA9™

I. PE9™ 9Lt ATSANPF hde N1t 1H PI1PF oo
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[I. PPRIR 1Lt MY 1t LMASA;

6. PNN.C PNHT AANPT
i. AP
ii. PAg®

I @RANP AP NUPIIPANC EANHF AT18ANPE hPL N 10 BN
GIF);

. a@eYi+h £PNSA;
1. AP

ii. PA9R

7. DCPALL PNFAAF NAZF AANPT
i. AP
ii. PAg®
I @ANP AP NPTIPRAAT F91C AT8ANPF NP NTF 1H PI(N GaRF);
ML &Y +h 2PNAEA,
i. AP

ii. PA9R

AMAITAL. AT DL AAN FRCARL ATLSAY
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English version interview
Information Sheet: English Version

Hello, my name is Hayat Oumer. I am a final year cardiology fellow working at TASH
cardiology unit doing research on myocardial performance in left ventricular hypertrophy.

The aim of the study is to assess the effects of left ventricular enlargement (hypertrophy)

on myocardial performance.

To achieve this, we need to take few minutes to ask you some questions through an
interview and then we will do echocardiography (ultrasound of your heart) to see your

heart. We will only be using an ultrasound.

No invasive techniques will be used and no harm will be caused by the echocardiography,
in fact having an echocardiography may give information to the doctor that is treating you
about your heart’s contractile function. The results of the study may change the current

way of hypertension treatment by showing the impact of high blood pressure on your heart.

This study is anonymous. The information you give us will be kept confidential. We will
not be collecting or retaining any information about your identity. You will not be

required to pay for anything.
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Consent form:

If you agree to participate in this study, I will take a few minutes to ask you some
questions and we will do echocardiography. You have the option to decline to participate

in this study if you feel uncomfortable.

Signature

L. Demographic profile
1. Age(years)

2. Sex: Male  Female

3. Weight (in Kg)

4. Height (in meters)
5. BMI
6. BSA

7. History of HTN:

I.  Have ever been diagnosed with HTN. Yes No

II.  Duration of hypertension years

III. Do you take drugs for your hypertension Yes No

8. History of DM

I.  Have you ever been diagnosed with DM Yes No

II.  If your answer is yes to question number 8, for how long have been
diabetic? years
III. Do you take drugs for your diabetes?
9. History of CKD:

I.  Have you ever been told that you have CKD? Yes No
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10. If you answer yes to question number 10, for how long have you known?

years

Thank you very much , now we will proceed with the physical examination and

echocardiography part.
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Clinical Profile

1. Blood pressure: SBP: DBP:

2. Serum cr. on follow up:

II. Echo profile

A. Dimensions
. LV IVSId(in cm)
. LV PWId(in cm ):

. LVDId(in cm):

. RWT:

. LVMI:

. EF:

B. Diastolic function

1. LA volume

2. E/A

3. DT(microsecond)

4. B
5. E/F
6. TR

7. Grade of diastolic dysfunction
C. MPI
1. IVRT(in microsecond)
2. IVCT(in microsecond) :

3. ET( in microsecond):
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