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ABSTRACT

Objective: The purpose of this study was to determine the effect of metoprolol 
alone and metoprolol plus bromazepam on heart rate and heart rate variability 
during multi slice computed tomography (MSCT) angiography.

Methodology: This was a Double blind randomized controlled trial was 
conducted at AFIC/NIHD, Rawalpindi, from May 2011 to November 2011. 
Patients  undergoing first MSCT angiography meeting inclusion criteria with heart 
rates (HR) more than 80 beats/min were included. Patients were randomized in to 
two groups using random numbers table. Group 1 was administered metoprolol 
plus placebo while group 2 was administered metoprolol plus bromazepam one 
hour before the scan. Both groups had scans under strictly similar conditions. HR 
before and during scan along with heart rate variability (HRV) were recorded.

Results: A total of 80 patients were included. Patients mean age was 49 + 13, 57 
% were males while 43 % were females. Risk factor profile was similar in both 
groups. HR reduction in group 1 was 15+ 6.0 and in group 2, was 21+9.0 (p= 
0.002). HRV in group 1 was 3.9+ 1.32 and in group 2 was 2.3+1.0 (p= 0.003). 
Group 2 had significantly lower HR and significantly less HRV as compared with 
group 1.

Conclusion: Combination of bromazepam and metoprolol results in significant 
and further reduction in heart rate and heart rate variability than metoprolol alone. 
Both drugs can be used together for a better control of heart rate and heart rate 
variability during MSCT angiography for improving the quality of images.

Key Words: Metoprolol, Bromazepam, Heart rate (HR), Hear t rate 
variability(HRV), Multi Slice Computed Tomography (MSCT) angiography.
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INTRODUCTION

METHODOLOGY

along with reduction of radiation dose to the patient.  

The purpose of this study was to determine the effect of 
Multi Slice Computed Tomography (MSCT) angiography has 

Metoprolol alone and Metoprolol plus Bromazepam on heart 
established itself as an alternative first line test which is 

rate and heart rate variability during multi slice computed 
noninvasive as well as less expensive to rule out coronary 

tomography angiography.1,2,3artery disease.  Earlier generation scanners had lower 
temporal resolution and as a result the scans lacked clarity 
and thus accurate diagnosis of coronary artery disease was 
not possible. Several previous studies using 16- and 64- The randomized double blind controlled trial was conducted 
slice computed tomography have demonstrated an inverse at Cardiac Scan Department AFIC/NIHD, Rawalphindi, from 
relationship between heart rate and image quality May 2011 to November 2011. Data was collected through a 
concerning coronary artery visualization and detection of history & procedure details Performa. All patients with heart 

4,5stenosis.  After adequate patient preparation (which rates more than 80 beats/min while at rest and age between 
 includes lowering of the heart rate), rates of sensitivity 25 to 65 years under going first MSCT scan for the probable 

 ranging from 83% to 99% and specificity between 93% and diagnosis of coronary artery disease were included in the 
 98% have been reported for the detection of coronary artery study. Both male and females were included. Patients with 

 stenosis in comparison with invasive coronary prior history of CABG, PTCA/Stenting, with contraindications 
1angiography. to beta blockers, with arrhythmia, allergy to iodinated 

contrast, already using beta blockers, anxiolytics, sedative Newer generation scanners like Dual Source Computed 
and hypnotics, and known cases of ischemic heartTomography (DSCT) scanners use two tubes and have 
 disease (IHD) and those patients who already had a MSCT temporal resolution of 83 milliseconds and excellent quality 

6 scan were excluded. Patients who underwent scans in scans are obtainable.  However, image quality still remains 
7 emergency were excluded. All patients gave written somewhat dependent on heart rate.  Currently most authors 

informed consent.recommend lowering the patient's heart rate to <65 
8-11beats/min to achieve best image quality.  Although with A sample of 80 patients was planned using non-probability 

DSCT scanners good scans can be obtained at heart rate as convenience sampling and randomly divided into two 
high as 90 beat/min but  best scans are still obtained at heart groups after initial selection using random number table. 
rates of 60-70 beat/min. In 100 patients studied without Group 1 was administered tablet metoprolol 100mg ½ tablet 

®beta-blocker pre-medication, DSCT demonstrated slightly (tab Mepressor by Novartis )  plus a placebo and group 2 
12lower per-segment evaluability for high heart rates.  was administered tablet Mepressor 100 mg ½ tablet plus 

®Modern scanners set the parameters of acquisition tablet bromazepam 3mg (tab Lexotanil 3 mg by Roche ) one 
automatically. hour before scan. 

Current ECG-pulsing algorithms are able to detect ectopic The variables for this study included heart rate of the patients 
heart beats and the x-ray tube current modulation is before the test and heart rate during the test and heart rate 
automatically switched off until the heart rate is stable again, variability during the test. Heart rates were recorded by a 
however, sudden changes in heart rate can lead to low doctor for one complete minute just before the test while 

13
quality scans.  Optimal ECG pulsing, compared with a fixed patients were still in the waiting room and during the test 
ECG pulsing window at 25%–70% of the R-R interval, can while on the scanning table just after the Calcium scoring. All 
help to reduce the effective radiation dose by 64% in patients scans were performed on Somatom Definition DSCT 

14with low heart rates.  Beta blockers are almost routinely scanner from Siemens using same scan protocols and 
used to control heart rate and metoprolol is the most nonionic iodinated contrast agent Iopromide (Ultravist-370 

7commonly used beta blocker followed by atenolol.  Beta by Bayer schering pharma). 
blockers reduce heart rate and blood pressure, have a 

Patients were blinded to the medications; similarly doctor 
calming effect on the patient, but still many patients have 

recording the heart rate was blinded to the identity of patient 
sudden jump in the heart rate due to natural anxiety during 

groups. Data of the sample study was of quantitative nature 
the scan. 

and sample size was enough to make distribution normal. To 
Bromazepam is an effective anxiolytic from benzodiazepine exclude other factors contributing to heart rate changes, 
group with somatic as well as global effects and has been consenting doctor, paramedic administering the medication 

15,16successfully used as premedication.  We proposed that and doctors recording the heart rate were the same for all 
addition of an anxiolytic will lead to further reduction in heart patients and similarly technicians carrying out the scans, 
rate and prevent anxiety related changes in the heart rate also auditory instructions and doctors supervising the scan were 
called heart rate variability (HRV) during the scan. This also the same. All Patients waited for at least one hour (range 
would ultimately lead to better quality scans (less artifacts) 1-3hours) in the waiting area of cardiac scan department. All 
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scans were carried out by appointment and done in the risk factors followed by smoking history and diabetes 

morning time before noon and as outdoor procedures.HRV mellitus.

was defined as the standard deviation of the mean heart rate 
Table 3 shows that the use of two drugs (i.e. metoprolol and 

during CT coronary angiography.
bromazepam) in combination significantly lowered the heart 

Data Analysis was done by using SPSS (version 16.0). rate variability and significantly lowered the heart rate as well 

Frequencies and percentages were shown for qualitative with reduction of 21 ± 9.0 beats/min.

variables. Mean and standard deviation (SD) were used for 

quantitative variables. Chi square test was applied to 

qualitative variables while independent samples t-test was 
The patient groups consisted of a well-defined patient 

used for quantitative variables between both the groups. P- 
population referred for their first diagnostic MSCT angiogram 

value < 0.05 was considered as significant.
with the diagnosis of probable coronary artery disease. Risk 

17factor profile was similar to reported earlier.  Peak effect of 

both metoprolol and bromazepam is achieved after an hour. 

A total of 80 patients were included. Table 1 illustrates patient Metoprolol 50 mg administered orally 1 hour before 

baseline characteristics. Table 2 shows risk factor profile of scanning has been reported to be effective, especially in 
18

the two groups. Hypertension was most prevalent among patients without history of prior use of the medication.  Both 

DISCUSSION 

RESULTS

 

Pak Heart J 2012  Vol. 45 (02) :  86 - 90 88

Characteristic 
 

Total Patients 
(n=80) 

Group   1 (Metoprolol +  
Placebo) n =40  

Group  2 (Metoprolol + 
Bromzepam) n=40  P-value  

Age (years)  49  ±  13 50.49 ± 14.66 48.42 ± 11.47 0.499 

Gender  

      Male  

 

46   (57 %) 27 (34%)

 

19 (24%) 0.070 

      Female  34   (43 %) 13 (16%) 21 (26%) 

Table 1: Patient Baseline Characteristics

Risk factor Group 1 n(%) Group 2 n(%) P-value 

Hypertension 8(20%) 9(22.5) 0.784 

Smoking 7(17.5%) 8(20%) 0.774 

Diabetes Mellitus 5(12.5%) 4(10%) 0.723 

Hyperlipidemia 4(10%) 5(12.5%) 0.723 

Family History of IHD 6(15%) 4(10%) 0.498 

Table 2: Risk Factor Profile

Table 3: Reduction in Heart Rate and Heart Rate Variability 
by Medication Group

Group 1 

3.9 ± 1.32 

15 ± 6.0 

Group 2 P-value 

2.3±1.0 

21 ± 9.0 

0.003 

0.002 

Variables 

Heart Rate Variability  

Reduction in Heart Rate  (beats/min) 
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treatment groups showed significant drop in the heart rate heart rate variability during MSCT angiography.
but the magnitude of drop was much bigger and statistically 
significant, in case of group 2. 

Anxiety about the test itself and worry about consequences 1. Achenbach S. Computed tomography coronary 
of an abnormal report can cause tachycardia. Beta blockers angiography. J Am Coll Cardiol 2006;48:1919-28.
control somatic effects of but do not control anxiety itself and 

2. Weustink AC, Mollet NR, Neefjes LA, Meijboom WB, when used in combination addition of an anxiolytic treats not 
Galema TW, van Mieghem CA, et al. Diagnostic only anxiety but also its somatic effects. Reducing average 
accuracy and clinical utility of noninvasive testing for heart rate and heart rate variability both are beneficial for 

19 coronary artery disease. Ann Intern Med 2010;152: reduction of artifacts.  Heart rate variability was also less in 
630-9.the group 2. Again anxiolytics may reduce the effects of 

visiting the  scan room for the first time, movement in the  3. Neefjes LA, de Feyter PJ. CT coronary angiography: a 
scan machine and nervousness to obey the breath holding new unique prognosticator? Heart 2011;97:1363-4.
commands and finally feeling of warmth due to  contrast 

4. Herzog C, Arning-Erb M, Zangos S, Eichler K, rushing through. 
Hammerstingl R, Dogan S, et al. Multi-detector row CT 

On a per-patient, per-vessel, and per-segment basis, DSCT coronary angiography: influence of reconstruction 
angiography has a high sensitivity and specificity for the technique and heart rate on image quality. Radiology 
diagnosis of coronary artery stenosis but HRV and calcium 2006;238:75-86.
score still have a statistically significant effect on the 

20 5. Giesler T, Baum U, Ropers D, Ulzheimer S, Wenkel E, sensitivity and specificity of DSCT angiography.  Although 
Mennicke M, et al. Noninvasive visualization of adaptive ECG pulsing is now robust and generally effective, 
coronary ar teries using contrast-enhanced however, it should be noted that the dose reduction feature of 
multidetector CT: influence of heart rate on image ECG pulsing is almost completely eliminated in patients with 
quality and stenosis detection. AJR Am J Roentgenol severe HRV because it is partly or totally switched off 
2002;179:911-6.throughout the examination in patients with arrhythmia to 

13maintain diagnostic image quality.  6. Flohr TG, McCollough CH, Bruder H, Petersilka M, 
Gruber K, Süss C, et al. First performance evaluation of Recently, sequential or step-and-shoot computed 
a dual-source CT (DSCT) system. Eur Radiol tomography (CT) coronary angiography has gained renewed 
2006;16:256-68.interest as a technique to reduce radiation exposure while 

preserving diagnostic image quality. However, step-and-
7. Torres FS, Jeddiyan S, Jiménez-Juan L, Nguyen ET. β-

shoot CT coronary angiography is currently limited to 
Blockers to control heart rate during coronary CT 21-23selected patients with low and regular heart rates only.
angiography. Radiology 2011;259:615-6.

8. Leber AW, Knez A, von Ziegler F, Becker A, Nikolaou K, 
Paul S, et al. Quantification of obstructive and 
nonobstructive coronary lesions by 64-slice computed 
tomography: a comparative study with quantitative 
coronary angiography and intravascular ultrasound. J 
Am Coll Cardiol 2005;46:147-54.

Future developments leading to complete acquisition during 
9. Raff GL, Gallagher MJ, O'Neill WW, Goldstein JA. 

a single heart beat with a further increase in temporal 
Diagnostic accuracy of noninvasive coronary 

resolution may result in a true heart rate-independent image 
angiography using 64-slice spiral computed acquisition thus obviating the need of premedication. But at 
tomography. J Am Coll Cardiol 2005;46:552-7.present it is recommended that a combination of beta 

blockers and anxiolytics may be used to obtain lower and 10. Leber AW, Knez A, Becker A, Becker C, von Ziegler F, 
stable heart rates for best quality scans with minimum heart Nikolaou K, et al. Accuracy of multidetector spiral 
rate related artifacts. computed tomography in identifying and differentiating 

the composition of coronary atherosclerotic plaques. J 
Am Coll Cardiol 2004;43:1241-7.

11. Nagatani Y, Takahashi M, Takazakura R, Nitta N, Murata Combination of metoprolol and bromazepam results in 
K, Ushio N, et al. Multidetector-row computed significant and further reduction in heart rate and heart rate 

variability than metoprolol alone. Both drugs can be used in tomography coronary angiography - optimization of 
combination to achieve a better control of heart rate and image reconstruction phase according to the heart rate. 

 

Use of beta-blockers in combination with anxiolytics like 
bromazepam may help achieve slower and stable heart rates 
thus making possible use of step and shoot mode for MSCT 
angiography. Beta blockers are also used to reduce and 
stabilize heart rate in patients undergoing cardiac scans with 

24 atrial fibrillation.

REFERENCES

CONCLUSION

Pak Heart J 2012  Vol. 45 (02) :  86 - 90 89



Circ J 2007;71:112-121. Radiology 2010;257:614-23.

12. Ropers U, Ropers D, Pflederer T, Anders K, Kuettner A, 19. Leschka S, Wildermuth S, Boehm T, Desbiolles L, 
Stilianakis NI, et al. Influence of heart rate on the Husmann L, Plass A, et al. Noninvasive coronary 
diagnostic accuracy of dual-source computed 

angiography with 64-section CT: effect of average heart 
tomography coronary angiography. J Am Coll Cardiol 

rate and heart rate variability on image quality. 2007;50:2393-8. 
Radiology 2006;241:378-85.

13. Weustink AC, Neefjes LA, Kyrzopoulos S, van Straten 
20. Zhang LJ, Wu SY, Wang J, Lu Y, Zhang ZL, Jiang SS, et M, Neoh Eu R, Meijboom WB, et al. Impact of heart rate 

frequency and variability on radiation exposure, image al. Diagnostic accuracy of dual-source CT coronary 
quality, and diagnostic performance in dual-source angiography: the effect of average heart rate, heart rate 
spiral CT coronary angiograph. Radiology 2009;253: 

variability, and calcium score in a clinical perspective. 
672-80.

Acta Radiol 2010;51:727-40.
14. Weustink AC, Mollet NR, Pugliese F, Meijboom WB, 

21. Husmann L, Valenta I, Gaemperli O, Adda O, Treyer V, Nieman K, Heijenbrok-Kal MH, et al. Optimal 
Wyss CA, et al. Feasibility of low-dose coronary CT electrocardiographic pulsing windows and heart rate: 

effect on image quality and radiation exposure at dual- angiography: first experience with prospective ECG-
source coronary CT angiography. Radiology 2008; gating. Eur Heart J 2008;29:191-7.
248:792-8.

22. Stolzmann P, Leschka S, Scheffel H, Krauss T, 
15. Guelfi JD, Lancrenon S, Millet V. Comparative double-

Desbiolles L, Plass A, et al. Dual-source CT in step-and-
blind study of bromazepam versus prazepam in non-

shoot mode: noninvasive coronary angiography with psychotic anxiety. Encephale 1993;19:547-52.
low radiation dose. Radiology 2008;249:71-80. 

16. Islam MS, Banik D, Akhtaruzzaman AKM, Sarker PC, 
Igbal KM. Use of oral bromazepam as premedicant and 23. Scheffel H, Alkadhi H, Leschka S, Plass A, Desbiolles L, 
its effects in peri-operative period: a comparative study Guber I, et al. Low-dose CT coronary angiography in the 
with oral diazepam. J Bangladesh Soc Anaesthesiol step-and-shoot mode: diagnostic performance. Heart 
2005;18:22-30.

2008;94:1132-7.
17. Tuyyab F, Nuri MMH. Patteren of risk factors and 

24. Marwan M, Pflederer T, Schepis T, Lang A, Muschiol G, angiographic findings in serving armed forces 
Ropers D, et al. Accuracy of dual-source computed personnel investigated for IHD at AFIC Rawalpindi. Pak 
tomography to identify significant coronary artery Armed Forces Med J 2003;53:202-7.

disease in patients with atrial fibrillation: comparison 18. Achenbach S, Burgstahler C. Safety, efficacy, and 
with coronary angiography. Eur Heart J 2010;31:2230-indications of beta-adrenergic receptor blockade to 

reduce heart rate prior to coronary CT angiography. 7.

THE EFFECT OF METOPROLOL ALONE & METOPROLOL PLUS BROMAZEPAM ON HR & HRV DURING MSCT ANGIOGRAPHY

90Pak Heart J 2012  Vol. 45 (02) :  86 - 90


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5

