
IOSR Journal of Dental and Medical Sciences (IOSR-JDMS) 

e-ISSN: 2279-0853, p-ISSN: 2279-0861.Volume 19, Issue 3 Ser.1 (March. 2020), PP 49-54 

www.iosrjournals.org 

DOI: 10.9790/0853-1903014954                                   www.iosrjournals.org                                           49 | Page 

The Comparison of Diltiazem and Metoprolol in Acute 

Management of Atrial Fibrillation with Fast Ventricular Rate in 

Patients Undergoing Non-Cardiac Thoracic Surgery 
 

Dr. ArtiSinha 
Registrar, Dept of Anaesthesia, Indraprastha Apollo Hospital, New Delhi 

Corresponding Author: Dr.ArtiSinha 

 

Abstract 
Background: Atrial fibrillation is the most common cardiac rhythm disturbance in clinical practice. 

Postoperative AF is reported in up to 45% of cardiac surgeries, up to 30% of non-cardiac thoracic surgeries, 

and up to 8% of other major surgeries. It usually appears in the first 5 postoperative days, and is associated 

with longer hospital stays and increased mortality 

Objective: The aim of this study was to compare diltiazem and metoprolol in acute management of Atrial 

fibrillation (AF)  with Fast ventricular rate (FVR) in Patients undergoing Non-cardiac thoracic Surgery. 

Methods: After IEC approval, a prospective, randomized, double blinded study was conducted on 261 ASA I 

and II adult patients underwent non cardiac thoracic surgery admitted in Surgical Intensive Care unit. 60 

Patients developed Atrial Fibrillation with Fast ventricular rate were randomly divided into two groups of 30 

patients in each group: Group D and Group M.Patients of Group D received diltiazem and Group M received 

metoprolol according to protocol. 

.Results: Sixty patients  participated in the study. Demographic characteristics and operative data were similar 

in both groups.Both the study drugs were equally effective in controlling AF with FVR.The adverse events were 

also comparable in both groups[p>0.005]. 

Conclusions: In conclusion, for the acute management of AF with FVR in  postoperative non cardiac thoracic 

patients intravenous diltiazem achieved similar rate control at 30 minutesand 60 minutes with no difference in 

adverse events when compared to intravenous metoprolol. While this study is limited due to its size, available 

data is scarce and further studies are warranted in this specific population to validate safety and efficacy in the 

acute setting. 
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I. Introduction 
Atrial fibrillation is the most common cardiac rhythm disturbance in clinical practice. It can be 

paroxysmal (resolves spontaneously), recurrent ( 2 or more episodes), persistent (present for at least 7 days), or 

permanent ( present for at least one year).
1,2 

Most patients with AF are elderly (median age 75 years) and have 

underlying cardiac disease. About 25% of patients are less than 60 years of age and have no underlying cardiac 

disease
1
: a condition known as lone atrial fibrillation. 

Postoperative AF is reported in up to 45% of cardiac surgeries, up to 30% of non-cardiac thoracic 

surgeries, and up to 8% of other major surgeries
3
. It usually appears in the first 5 postoperative days

4
, and is 

associated with longer hospital stays and increased mortality.
3,4

 Several predisposing factors have been 

implicated, including heightened adrenergic activity, magnesium depletion, and oxidant stress. Prophylaxis with 

β-blockers and magnesium is currently popular
3,5

, and there is evidence that the antioxidant N-acetylcysteine (a 

glutathione surrogate) provides effective prophylaxis following cardiac surgery
5
. Most cases of postoperative 

AF resolve within a few months.Several recent studies have shown, however, that Post operative AF  is 

associated with an increased risk of in-hospital morbidity and mortality, and an increased long-term risk of 

ischemic stroke.
6,7

 

Diltiazem is a calcium channel blocker that achieves satisfactory rate reduction in up to 90% of cases 

of uncomplicated AF 
8
. The acute response to diltiazem shows better response amiodarone and digoxin after the 

first hour of therapy. Adverse effects of diltiazem include hypotension and cardiac depression. Although 

diltiazem has negative inotropic effects, it has been used safely in patients with moderate to severe heart failure. 

β-blockers achieve successful rate control in acute AF 
9
, and they are the preferred agents for rate 

control when AF is associated with hyperadrenergic states (such as acute MI and post-cardiac surgery)
1
. Two β-
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blockers with proven efficacy in AF are esmolol and metoprolol. Both are cardioselective agents that 

preferentially block β-1 receptors in the heart. Esmolol is more attractive than metoprolol because it is an ultra 

short-acting drug (with a serum half-life of 9 minutes), which allows rapid dose titration to the desired effect.
10 

Atrial fibrillation with fast ventricular rate  is frequently defined as heart rate (HR) ≥ 120 beats per 

minute (bpm). The 2014 American Heart Association, American College of Cardiology, and Heart Rhythm 

Society Guideline for the Management of Patients With Atrial Fibrillation recommends intravenous non-

dihydropyridine calcium channel blockers or beta-blockers for acute HR control in hemodynamically stable 

patients presenting with AF without HF.
11 

The present study was done to Compare of Diltiazem and metoprolol in acute management of Atrial 

fibrillation with Fast ventricular rate in Patients undergoing Non-cardiac Non-thoracic Surgery. 

 

II. Materials And Methods 
Ethical statement: The study was approved by the Institutional Ethics Committee, District Hospital 10, 

BiplabiHarenGhoshSarani, Howrah:1 West Bengal, India. Written consent was obtained after informing the 

participants about the nature, scope and risks related to the study.  

Methods: This study was conducted at ,District Hospital 10, BiplabiHarenGhoshSarani, Howrah:1 West 

Bengal, India.BetweenApril 2018 and September 2019. Two hundred Sixty one consenting adult patients were 

included in this double blind, randomized, controlled study. The sampling type was randomized cluster 

sampling. 

 

Inclusion criteria 

Patients of either sex, 

ASA I and II physical status, 

Between 18 and 60 years of age,  

Patient underwent Non-cardiac thoracic Surgery. 

Patient admitted to surgical intensive care unit (SICU) for post operative care 

 

Exclusion criteria 

Patient or patient`s attendant refusal,   

Known allergy to diltiazem and metoprolol 

ASA III / IV patients, 

History of significant systemic illness,  

Patient was on any kind of antiarrhythmic agent  

 

Intervention plan:On arrival in SICU, routine monitoring in the form of ECG, NIBP, SPO2 and respiration 

were instituted and baseline values were noted. Infusion of plasmalyte was started. Oxygen through face mask 

was administered @ 4L/min to all the patients. 

By use of computer generated random numbers, patients were allocated to one of two groups; 

• Gr D: Patients allocated to group D, received  diltiazem0.25 mg/kg IV over 2 min, If heart rate > 90 

bpm after 15 min, give second bolus of 0.35 mg/kg. 

• Gr M: 2.5 – 5 mg IV over 2 min, and repeat every 5 –10 min if needed to a total of 3 doses. 

All study drugs were diluted with normal saline and make it 10 ml. 

Outcome: 

Primary outcome: The primary outcome was successful rate control (HR < 100 bpm or a HR reduction ≥ 20%) 

within 30 min from administration of the first dose of intravenousmetoprolol or intravenousdiltiazem. 

Secondary outcome: incidence of hypotension (SBP < 90 mm Hg), bradycardia (HR < 60 bpm), and conversion 

to normal sinus rhythm within 30 min. 

 

Blinding: The study drugs were prepared by an independent intensivist not involved in the study. The  

intensivistadministering the study drugs and observing the patient was blinded to the treatment group. Neither 

the patient nor the attending intensivist who also collected the data was aware of the group allocation.   

 

Statistical methods 

Power analysis  

PASS version 11 software was used for calculation of sample size, with results of prior study [8]. With power of 

study 80% and alpha error 5%, the sample size came to 24 for each group. Considering drop outs, 30 patients in 

each group were recruited. 

Statistical software:The data was compiled and subjected to statistical analysis using Statistical Package for 

Social Sciences [SPSS Inc, Version 20.0.Chicago, IL, USA) 
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Statistical tests: Statistical tests employed were Student’s t-testfor age, weight, onset and duration of motor and 

sensory blocks and haemodynamic parameters. Gender and ASA grade data were subjected to Chi-square test. 

Data is presented as mean±SD. P-value < 0.05 was considered to indicate statistical significance.  

 

III. Result 
Two hundred Sixty one patients were assessed for eligibility. Sixty patients were developed Atrial fibrillation 

(AF) with Fast ventricular rate (FVR) during postoperative course in SICUand they were enrolled and 

randomized into either of the two groups; 30 each in the intervention and the comparator groups. Finally, 27 

patients in Group D and 26 patients in Group M were analyzed, the rest being excluded due to mortality [Figure 

1] 

 

 
Figure 1. CONSORT flow diagram of study participants 

 

There was no statistically significant difference between the patients in the two groups with respect to 

age, gender, body weight and ASA physical status [Table 1]. There were 13 male patients in group A whereas 

group B comprised of 14 males. Eight patients belonged to ASA II status in group M and 6 in group D. 

 

 

Table 1. Demographic characteristics 

____________________________________________________________ 

 

Group M (n=27)           Group D (n=26)   

    Mean±SD Mean±SD       p-value 

 _________________________________________________________ 

 

Age (Years)   42.3±13.6   37.8±12.3                 0.201  

Gender (M/F)          13 / 14                                            14 / 12       0.678  

Weight (Kg)   57.7±7.0                              59.8±8.4                   0.347 

ASA grade (I/II)         19 / 8                    20 / 6 0.589    
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Table: 2 Outcome 

      

 

Characteristics 

 

Group D 

(n=27) 

 

Group M 

(n=26) 

 

p- value 

        

 
30 min 

      

 
Successful Rate control 

 
13/14 

 
14/12 

 
0.45 

 
Heart Rate(bpm) 

 
114 [96-124] 110 [100-123] 0.87 

 

Bradycardia 

 

0 

 

0 

 

1 

 

conversion 

 

0 

 

2 

 

1.01 

 
60 min 

      

 

Successful Rate control 

 

14/13 

 

13/13 

 

0.27 

 
Heart Rate(bpm) 

 
110[94-118] 

 
109 [92-114] 

 
0.68 

 

MCHR* 

 

30 [10-52] 

 

32 [18-47] 

 

0.68 

 

Inotrope Requirement 

 

0 

 

1 

 

1 

 

*MCHR: Maximum control of Heart rate 

 

 
Graph 5:  Heart rate: baseline, 30 and 60 min post-medication administration 

 

III. Discussion 
We evaluated the acute management of AF with FVR in  postsurgical patients admitted in SICU. The 

achievement of successful rate control (HR <100 bpm or a HR reduction ≥ 20%) in patients receiving 

Intravenous  metoprolol versus Intravenous diltiazem did not differ between groups at 30 min and60 min. A 

difference existed in baseline HR between groups; however, both groups had similar maximum median changes 

in HR following treatment. Overall, no difference was noted between groups with regards to HF symptoms.. In a 

recent study, Fromm et al. investigated IV metoprolol versus IV diltiazem for HR control in patients with AF 

with fVR and reported success (HR of <100 bpm within 30 min) in 46.4% of patients receiving IV metoprolol 

and 95.8% of patients receiving IV diltiazem (p < 0.0001) 
11

. However, this study and others evaluating 

metoprolol and diltiazem, excluded patients with Class IV HF and acute decompensated HF [11-13]. 

Scheuermeyer et al. reported the frequency of heart failure in their population (9.0% in the calcium channel 

blocker group and 8.8% in the beta blocker group); however, the study did not differentiate between patients 

with HF when looking at response rates 
13

. A study comparing diltiazem to placebo in patients with AF with 
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RVR and severe HF found that 97% of those treated with IV diltiazem had a reduction in HR of N20% and no 

symptoms of HF exacerbation 
14

. A second study of patients with decompensated HF compared the use of IV 

metoprolol and IV diltiazem for control of AF with FVR. Both agents were equally effective at controlling HR 

with no difference in reports of worsening HF or adverse events 
15

. Current literature focuses on the risks 

associated with nondihydropyridine calcium channel blockers and patients with heart failure, but these effects 

are with long-term treatment 
16

. . Both metoprolol and diltiazem act as negative inotropes acutely but beta-

blockers provide long term neurohormonal benefits. 
17 

However, the limitations of this study were that the sample size was relatively small and limited to 

postoperative patients. 

 

IV. Conclusion 
 In conclusion, for the acute management of AF with FVR in postoperative patients intravenous 

diltiazem achieved similar rate control at 30 min and 60 min to an inpatient unit with no difference in adverse 

events when compared to intravenous metoprolol. While this study is limited due to its size, available data is 

scarce and further studies are warranted in this specific population to validate safety and efficacy in the acute 

setting.
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