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Summary:
Background: QT dispersion is the difference between maximuma@d minimum QT

across the 12 ECG leads, it represent ventricuégnolarization variability and
cardiovascular risk outcome stratification .

Aim: To clarify the difference between lisinopril anthladipine as anti-hypertensive
drugs on QTc dispersion and thus the cardiovasaglaoutcome stratification.
Patients and Methods: A 50 patients consulted the private clinic witlewhy
diagnosed stage | hypertension [ systolic BP = 13®-mm/Hg and or diastolic BP =
90-99 mnmY'Hg] , 25 were males and 25 females with age mesn38 years and body
weight mean was 81 Kg . Patients were randomlyddviinto 2 groups , each group

contained 25 patients . Group | received lisinop@ilmg daily as a single dose , group I
received amlodipine 5 mg daily as a single doseaffnent continued for 12 weeks and
at the end of the study , a 12 leads ECG was daneafch patient and QTc dispersion

was examined by measuring the difference betweerinmian and minimum QT
interval and QT correction.

Results: Calculation of QTcD for both lisinopril and Amlodie treated group was
0.030 and -0.032 respectively with no significaiffiedence [ P>0.05].

Conclusion : This study showed no significant difference betvédisinopril and
amlodipine in affecting QT dispersion among pasesith stage | hypertension.
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[ ntroduction

QT dispersion [ QTD] is defined as the differeneéeeen maximum and minimum QT
on the 12-lead electrocardiogram [ECG](1). QTD ealare calculated and corrected
with Bazett,s formula = [ corrected QTD = QTcD= Q¥ YRR (2).Greater QTD
usually represents more electrical heterogeneiti\emtricular myocardium instability
(3).Abnormal values are found in heart failure afigr Ml and are predictive of high
rate of malignant arrhythmias and of sudden de#tin(the healthy elderly population ,
a raised QTcD > 60 milliseconds is associated withfold increase in sudden cardiac
death (5).QTD is increased in left ventricular hyymohy [ LVH] (6) and hypertension
and abnormal QTD may be an early indicator of erg&o damage involving the heart
in hypertension (7).Since angiotensin Il and alelaste have been implicated in
myocyte hypertrophy and cellular matrix modificati(8). A relation between QTD and
the extent of myo-cardial ischemia has been regoairtdicating a direct correlation
between myocardial lactate extraction ratio[ a inelia marker of myocardial ischemia
] and QTD in patients undergoing rapid atrial pgc{f). In both experimental animal
and patient studies , it has been shown that their@drval shortens in acutely
hypoperfused areas , whereas in infarcted myoaardihhere is a prolonged
repolarization time associated with QT prolongatmnthe ECG (10).There are some
controversial data that QTD insignificantly dece=asluring positive dobutamine stress
testing in patients with CAD or fails to correlatgth changes in regional wall motion
during dobutamine stress echocardiography (119.ktlaimed that increased QTD is
related to susceptibility to reentry ventriculachgarrhythmia , independent of degree
of left ventricular dysfunction or clinical charadstics of the patients suggesting that
the simple , noninvasive measurement of this iatefiom a standard 12 — lead ECG
makes significant contribution to identifying patie at risk for life-threatening
arrhythmias after a previous myocardial (12).

Patients and methods: This study was conducted in private clinic, in Blajaf al-
Ashraf city from ' of October 2009 to 7 of January 2010 . A 25 males and 25
females with average weight 81 kg and age 39 yadrsvith newly diagnosed stage |
hypertension [systolic blood pressure 140-159 ardlastolic blood pressure 90-99 mm
of mercury] are enrolled in this study. Exclusiarteria included seated systolic BP >
200 mm Hg and known or suspected secondary hymsosten other exclusion criteria
are subjects with cardiovascular , neurological eerhl diseases . Each patient stayed
for 5 minutes before BP measurement , using sphyggnometer with 3 readings taken
1 minute apart average.

Study Design: This study was a randomized clinical study , apafients with mild
hypertension were divided into 2 groups , each groantained 25 patients. Each
patient in The ¥ group took lisinopril 10 mg single daily dose {ehin the 3% group ,
each patient took amlodipine 5 mg as single daibged The treatment duration
continued for 3 months. A standard 12- lead ECGewecorded using a paper speed
of25 mm/ s .These were obtained at baseline and after ctimplef the study after 3
months of therapy and QTcD were measured for eatierip before and after finishing
the treatment.

Statistical Analysis: A probability value< 0.05 was considered significant . Paired t-
test was used between treatment groups.
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Results

After exclusion of patients with bad quality EC@tfial fibrillation , left bundle branch
block , or ventricular ectopics ] , QTD is measulsd subtracting the minimal QT
distance from maximal one . The QTcD was measuredrding to Bazett,s equation .

Table[1] showsthe demographic characters:

Character Lisinopril treated Amlodipine treated
group group
Male 12 13
Female 11 14
Body weight[KQ] 80.9 81.1
Duration of 8.5 9
hypertension[yr]

Table[2] showschangesin blood pressurerecording before and after 3 months of

treatment
Before treatment After treatment | P-value
Lisinopril treated group| DBP=95 mm Hg| DBP=86 mm Hg P<
SBP=150 mm | SBP=135mm | 0.05
Hg Hg
Amlodipine treated | DBP=92 mm Hg DBP=83 mmHg P<
group SBP=155mm | SBP=130mm | 0.05
Hg Hg

This table explain the significant systolic and diastolic pressure reduction in both
lisinopril and amlodipinetreated groups[p < 0.05].

Table[3] showschangesin QTcD from baseline with treatment

Parameter | Lisinopril treated group Amlodipine treated groupP-value

QTcD value -0.030 -0.032 P>0.05

This table shows no significant change in QTcD value in between lisinopril and
amlodipinetreated group [ P > 0.05]
Discussion

This study showed no significant reduction in Q@dres within or between groups.
Changes in QT dispersion in the lisinopril and airpme treated group did not relate to
BP lowering , suggesting that at least some of ¢ffisct may be independent of anti-
hypertensive effect. Amlodipine failed to signifitly reduce QT indexes , the changes
in QT indexes correlated positively with the copasding reduction in SBP. Any agent
that reduces BP may also reduce QT dispersione stegree because of a mechano-
electrical feedback mechanism (13). 6 months coatlun of ramipril and felodipine
by Mayet and colleagues study showed alerting mespomay be partly due to
sympathetic activation, which may have increased d@persion at baseline (14).
Gonzalez-Juanatey and colleagues study reportedgrafiGant reduction in QT
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dispersion with treatment. The positive resulthait study may be partly explained by
the significant increase in serum K+ that occumsuch has been shown to reduce QT
dispersion(15). Angiotensin Il alters autonomic dion through multiple pathways,
including the release of catecholamines from theerzal glands, stimulation of the
cardiac and peripheral sympathetic nervous systehtantrally reduction of vagal tone
(16). A previous study from our group suggestedsitive link between sympathetic
activity and QT dispersion (17). Hypertensive indbals have an increased risk of
sudden cardiac death (18). QT dispersion has beenwnsto be increased in LVH in
hypertensive patients (19).

Conclusion and Recommendation: This study shows No statistical significant
difference between lisinopril and amlodipine in QT&dluction in patients with mild

hypertension.

Further studies are needed to determine whethectedff anti-hypertensive drugs on
QTD is due to blood pressure lowering effect oated to myocyte hypertrophy or
cardiac fibrosis.

References

1- Okin P, Devereux RB, Howard BV, Fabsitz RR, [EEEe Welty TK. Assessment of
QT interval and QT dispersion for prediction of-eééluse and cardiovascular mortality
in American Indians: The Strong Heart Stu@jyr.culation 2000; 101:61-6.

2- Mulay DV, Quadri SM. QT dispersion and earlyhgthmic risk in acute myocardial
infarction.Indian Heart J 2004;56:634-41.

3- Spargias KS, Lindsay SJ, Kawar Gl, Greenwood O@yan JC , Ball SG, Hall AS.
QT dispersion is a predictor of long-term mortalitypatients with acute myocardial
infarction and clinical evidence of heart failufeur Heart J 1999;20:1158-65.

4- Perkiomaki JS, Kiostinen MJ , YliMayry S, HuikuV. Dispersion of QT interval
in patients with and without susceptibility to veatilar tachyarrhythmias after previous
myocardial infarctionJ AM Coll Cardiol. 1995;26:174-179.

5- De Bruyne MC , Hoes AW, Kors JA, Hofman A, VaerBmel JH, Grobbee DE.
QTc dispersion predicts cardiac mortality in theleely : The Rotterdam study.
Circulation. 1998;97:467-472.

6- Davey PP , Bateman J, Mulligan IP, Forfar C rl®a& C, Hart G. QT interval
dispersion in chronic heart failure and left vemnitar hypertrophy: Relation to
autonomic nervous system and Holter tape abnoleslitleart. 1994;71: 268-273

7- Clarkson PBM, Naas AAO, McMahon A, Macleod Ctrushers AD, MacDonald
TM. QT dispersion in essential hypertensiQdM. 1995;88:327-332.

8- Crozier IG, Richards AM, lkram H, Nicholls MGh& rennin — angiotensin system,
ACE inhibitors , and cardiac structure. In: RobentslIS, ed. The Renin-Angiotensin
System. New York, NYGower medical publishing; 1993:1-94.

9- Stierle U, Giannitsis E, Sheikhzadeh A, KrugerSghemucker G. Relation between
QT dispersion and the extent of myocardial ischemigatients with three- vessel
coronary artery diseasAm J Cardiol 1998;81:564-8.

10- llkay E, Yavuzkir M, Karaca | , Akbulut M, Pe&nhir M, Aslan N. The effect of ST
resolution on QT dispersion after interventionaéatment in acute myocardial
infarction.Clin Cardiol 2004;27:159-62.

11- Lund K, Pedersen AK , Perkiomaki JS, BroheZéldi M, EIming H, Pedersen CT.
Improving the reproducibility of QT dispersion maess. Ann Noninvasive
electrocardiol 2001;6:43-52.

165



Kufa Med.Journal 2010.VOL .13.No.2

12- Perkimki J, Koistinen MJ, Yli-Myry S, Huikuru.HMeasurement of QT dispersion
identifies patients at risk.Am Coll Cardiol 1995;26:174-9.

13- Dean JW, Lab MJ. Regional changes in ventric@acitability during load
manipulation of the in situ pig headtPhysiol [lond] . 1990;429:387-400.

14- Gonzalez — Juanatey JR, Garcia —Acuna JM, RoSarela A , Calvo C , Cabezas-
Cerrato J, De La Pena MG. Reduction of QT and QiSpedsion during long-term
treatment of systemic hypertension with enalapkih.J Cardiol. 1998;81:170-174.

15- Choy AM, Lang CC , Chomsky DM , Rayos GH, WisdR, Roden DM.
Normalization of acquired QT prolongation in humamg intravenous potassium .
Circulation. 1997;96:2149-2154.

16- Saaverda JM, Viswanathan M, Shigematsu K. Cheniaation and localization of
angiotensin receptors in central and autonomic meyvsystems regulating heart
function. In: LindPaintner K, Ganten D, eds. Thadiac —Renin Angiotensin System.
New York , NY:Futura publishing C0;1994:125-139.

17- Bonnar CE, MacFadyen RJ, Pringle SD, StrutA@sQT Dispersion is related to
sympathetic tone after acute myocardial infarctama in chronic heart failureJ. Am
Coll Cardiol. 1998;31:132A.

18- Levy D, Garrison RJ, Savage DD, Kannel WB , t&lasWP. Prognostic
implication of echocardiographically determined tle¥entricular mass in the
Framingham Heart StudiX Engl J Med. 1990; 322:1561-1566.

19- Mayet J, Shahi M, McGrath K, Poulter NR, SeP&, Foale RA . Left ventricular
hypertrophy and QT dispersion in hypertensibtypertension . 1996;28:791-796.

166



