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T Table 1. Characteristics of RCTs included in the analysis
Introduction Y
: No of patients Medium

Concomitant Results Jadad
Efficacy of antiarrhythmic drugs (AAD) in atrial fibrillation (AF) has so far been ap- Study Type of AP jiseases (>10% of population) foIIow;\up analysis AAD used for MSR score
praised only with regard to the reduction of AF relapse. RC MSR [menths]

AF-CHF [1-3] persistent CHF 694 682 37 ITT amiodarone, sotalol, dofetylide 3

The aim of our study was to compare the strategy of successful maintenance of

sinus rhythm (MSR) including AAD (mainly amiodarone, sotalol, disopyramide,

hypertension, diabetes melli- amiodarone, disopyramide, flecainide, moricizine, pro-

propafenone, dofetilide, flecainide) vs. rate control (RC) including pharmacologic AFFIRM [4-19] persistent tus, CHF 2027 2033 42 ITT cainamide, propafenon, chinidine, sotalol, dofetylide 2
agents (calcium channel blockers, beta blockers, cardiac glycosides) with regard to
reduction of incidences of death and thromboembolic events in patients with atrial | heart failure NYHA class 22, |
fibrillation (AF) or atrial flutter (AF1). CAFE-II [16] persistent diabetes melllt_us, Ischaemic 31 30 12a ITT amiodarone 3
heart disease
HOT-CAFE . hypertension, diabetes melli- . . .
Met h O d S [17-22] persistent tus, ischaemic heart disease 101 104 20,4 ITT propafenon, sotalol, disopyramide, amiodarone 3
J-RHYTHM persistent or : : . pilsicainide, cibenzoline, propafenone, disopyramide,
hypertension, diabetes mellitus 404 419 19 PP . o . o . 1
Systematic literature search was performed in order to identify RCTs fulfilling follo- [23,24] paroxysmal flecainide, aprindine, pirmenol, beridil, amiodarone
wing inclusion criteria: svmptomatic
PIAF [25-27 ympt h i 12 127 12 ITT i
® Population: adult patients (>18 years) with AF or AFI. [25-27] persistent ypertension > . amiodarone 3
® Comparison of treatment strategies: rate control (RC) vs. maintenance of sinus recurrent persi-  hypertension, diabetes melli- . _
rhythm (MSR). RACE [28-35] stent AF or AF| tus, CHE 256 266 27,6 ITT sotalol, flecainide, propafenon, amiodarone 1
® Suitable clinical trials: : : RC: 19.7 :
_ _ STAF [36, 37] persistent hypertension 100 100 A ITT class 1 AAD, sotalol, beta-blockers, amiodarone 2
» Randomised controlled trials (RCTs) MSR: 19.5
* Endpoints (at least 1 included in the study): deaths from any causes, a) complete follow-up period
cardiovascular death, stroke, systemic embolism, myocardial infarction,
bleedings, hospitalizations, exercise capacity, composite endpoint
consisting of at least one of endpoints mentioned above, quality of Deaths Figure 6. Relative risk of heart failure for the comparison between MSR and
life, percent of patients with at least one adverse event, prolonged QT RC groups
interval. All 8 RCTs that fulfilled the inclusion criteria reported total number of deaths. None of D T
the studies demonstrated statistically significant difference with regard to the number o Ty T o Yk s e
* Studies in English, Polish, French and German were included. of deaths between RC and MSR groups. Pooled data of 8 RCTs also showed no sta- AF-CHF o1 ez 215 o4 8028 090  [077,106]
tistically significant difference between the groups with respect to risk of death regar- AFFIRM 42 2033 37 2027 1396 113 [073,175]
Exclusion criteria included: dless of the reason (RR = 1.06 [0.96; 1.17]) (Figure 2). FRHYTHM 2 d1s o [N - 230 032 [007,1:58]
* previous or planned cardiovascular surgery, implantation of pacemaker, patients e “I " e EeEs
I 1 I 1 _ Total 247 3400 267 3381 100.00 0.94 [0.80, 1.09]
O.n short reglmen prlp " to cardiovascular surgerly, medlcgl treatme.nt used exclu Figure 2. Relative risk of death for the comparison between MSR and RC groups
sively for cardioversion, method of data analysis excluding all patients from MSR ot o hetrogenety = -
group who were not in sinus rhythm at the end of follow up. Outcome Death Q=3.16,df =3 (p= 0.3683), 1* = 4.92% : | e ’ -
Study MSR RC RR [95% Cl] Weight RR [95% Cl] Test overall effect: Z = -0.86 (p = 0.3873) R e
] or sub-category n N n N fixed effects model % fixed effects model
Databases and sources searched from 2002 up to January 2011 included: AF-CHF 217 682 228 694 o 3045 087 (083, 1.13]
® AFFIRM 356 2033 310 2027 "._ 54.19 1.14 [1.00, 1.32] .
MEDLINE’ CAFE Il 1 30 1 31 - -: > 017 1.03  [0.07,15.78] B I eed I n g
° EMBASE’ HOT CAFE 3 104 1 101 T = & 018 2.91 [0.31, 27.55]
®* The Cochrane Library, J-RHYTHM 4 BNdiE 3 a0 — ™ 05 129 [029, 571] Total number of bleedings was reported in 3 RCTs. None of the studies demonstrated
e webpages of associations dealing with cardiovascular diseases (ACC, AHA, ::E 12 ;:5 : :Z i ] [ - Z: 2: [21: fz:] statistically significant difference with regard to number of bleedings occurring in both
ESC). . i BN B ) : 1‘40 0‘50 ;16‘ 1'61; groups. Meta-analysis of all RCTs did not reveal statistically significant difference be-
¢ Studies published before 2002 were included on the basis of two systematic re- Total iy .. $ 10000 106 [095, 1.47) tween strategies (RR =1.10[0.65; 1.84]) (Figure 7).
views issued by Cochrane Collaboration'= !
Test for heterogeneity: 0.447 1 223 Figure 7. Relative risk of bleedings for the comparison between MSR and RC
Q=537df =7 (p=0.6149), |2 =0.00%
Two authors independently reviewed the articles at each stage of the selection. Feetoveral afect 2= 112 (0~ 0.2640) ravours MK reveurs R groups
Outcome Bleeding
Study MSR RC RR [95% ClI] Weight RR [95% CI]
- - or sub-category n N n N fixed effects model % fixed effects model
. HOT CAFE 8 104 5 101 " = 20.05 1.55 [0.53, 4.59]
Statistical an alys €S Cardiovascular deaths e - o s [
STAF 11 100 8 100 : = 31.62 1.38 [0.58, 3.27]
* Results of each trial were expressed as relative risk (RR) or relative benefit (RB) Number of cardiovascular deaths was reported in 6 RCTs. None of the studies sho- Total s 40 25 457 =g 10000 140 [0.65,1.84
with 95% confidence intervals (Cl). wed statistically significant difference between the groups. Meta-analysis of 6 RCTs |
* Heterogeneity between studies was assessed with Cochrane Q test with p < 0.1 also did not demonstrate significant difference between MSR and RCT strategies with ;e:‘1fg0*jZ‘fjg?;‘j‘;im)‘ oo 0316 1 3.162
respect to cardiovascular deaths (RR = 1.01 [0.88; 1.16]) (Figure 3). Favours MSR Favours R

considered as significant. Heterogeneity was quantitated with | statistics.

Test overall effect: Z = 0.34 (p = 0.7326)

* Meta-analyses were performed according to Mantel-Haenszel fixed effect model

in case of homogenous data or with DerSimonian random effect model if hetero- Figure 3.  Relative risk of cardiovascular death for the comparison between

geneity was significant. Results were considered significant when p < 0.05. MSR and RC groups Maintenance of sinus rhythm
T e R e e RSOl Maintenance of sinus rhythm was reported in 7 RCTs. All of the studies demonstrated
R esu I t S AF_:H S:b-ca‘egw 18’; 6:2 1?'; 6:4 L Sl 5’2 5 fm: eﬁe‘;‘;":"j‘m statistically significant superiority of MSR group with respect to the maintenance of si-
e B ‘! e 0o fooe 1 nus rhythm. Meta-analysis of 7 studies showed that the probability of maintenance of
j : [0.78, 1.25]
T " B " . ! W i e sinus rhythm was significantly greater in patients from MSR group (RB = 4.49 [2.49;
Study flow HOT CAFE 2 104 0o 101 = 015 48 [0.24,99.94] 809]) Number needed to treat with MSR strategy in order to maintain one additional
RACE 18 266 18 256 : 553 096 [051, 181) patient with sinus rhythm after the follow up period of 12 to 37 months was 3
The systematic literature search identified 5 786 records of which 1 486 records o E ) ] S (NNT. 3 37monins = 3 [2-4]). High level of heterogeneity was revealed (I* = 94.23). It can be

Total 334 3215 332 3209 10000  1.01  [0.88, 1.16] assumed that the heterogeneity was caused by differences between studies in follo-

were eliminated as duplicated titles. After reviewing of titles and abstracts, 58 pa-
wing fields: severity of AF, medication used in either group, follow-up lengths (Figure 8).

pers were screened for potential inclusion on the basis of full texts. Of these, 8 et for heteroqeneity — 1 —
RCTs were identified in 34 publications (Figure 1). Q=403 df=5(p=05452) 17 =0.00%

Favours MSR Favours RC
Test overall effect: Z=0.17 (p = 0.8643)
Figure 8. Relative benefit of maintaining of sinus rhythm for the comparison
between MSR and RC groups
Figure 1. Systematic literature search according to QUOROM Stroke Outcome Maintenance of SR
Study MSR RC RB [95% Cl] Weight RB [95% Cl]
or sub-category n N n N random effects model % random effects model
1
Number of strokes was reported in 6 RCTs, however 2 of them (RACE, STAF) repor- i i B " fEEE S e ]
. . . . . . CAFE-I| 20 30 0] 31 t ¥ 3.81 42.32 [2.67 ,669.75]
ted incidence of stroke as a part of a composite endpoint. Neither separate studies nor v . | : o rh Bl
5> 786 rec_orlglf |dtent|f|ed in i the pooled results of 6 RCTs revealed significant differences between the MSR and I i .. & wes 1 4 tes
a syste_m_atlcl Helizlllis SizEle MSR strategies (RR = 1.02 [0.82; 1.26]) (Figure 4). PIAF 7 127 13 12 - 1992 538 [314, 9.20]
(after e||m|nat|0n Of dup“CateS 4 RACE 103 266 26 256 -q- 21.57 3.81 [2.57, 5.66]
300 records remalned) STAF 23 100 0 100 : = 3.75 47.00 [2.89, 763.32]
Figure 4. Relative risk of stroke for the comparison between MSR and RC groups -
Total 1087 1728 366 1711 ’ 100.00 4.49 [2.49, 8.09]
i
Outcome Stroke . | ;
‘ W EE o o = e T T——— | e
> EXC|Ud8d after tltles and or sub-category n N n N fixed effec:s model % fixed effects model b el LS =2 Favours RC Favours MSR
l abstracts analysis AF-CHF 20 682 28 694 -— 17.47 073 [041, 1.28] Test overall effect: Z = 5.01 (p < 0.0001)
AFFIRM 106 2033 105 2027 66.19 1.01 [0.77, 1.31]
HOT CAFE 3 104 0 101 o 0.32 6.80 [0.36, 130.00]
58 J-RHYTHM 9 419 11 404 7.05 0.79 [0.33, 1.88]
publications retrieved for RACE 19 266 13 256 8.34 141 [071, 279 .
more detailed evaluation o STAF 5 100 1 100 - & 063 500 [0.59, 42.04] CO n C I u S I O n S
T 1 360 5 3582 00.00 1. 0.82, .2
excluded from further o v 1 e s 1A
analysis due to the following R —1— r — There is no evidence for additional benefit of maintaining sinus rhythm with
> Netziselnie: =tk dsnipebatny 1” saets Favours MSR Favours RC the use of antiarrhythmic drugs over RC strategy with respect to clinically
N , - . e meaningful endpoints like overall and cardiovascular mortality, stroke, syste-
* Irrelevant population — . . : . : .
3 . Irrelevant ﬁwtgrvention 3 mic embolism, heart failure or bleeding. Therefore maintenance of sinus rhy-
publications .+ Inappropriate methods — 4 thm should not be considered as a surrogate for clinically relevant endpoints.
|dent|f|ed after —_— * Irrelevant type Of SyStem I C em b O I IS m
studies’ references publication (Secondary
review studies, correspondence, Data on risk of systemic embolism incidence was presented in 5 studies. Four RCTs
guidelines) — 9 (AFFIRM, J-RHYTHM, RACE, STAF) reported systemic or peripheral embolism whe- Referen ces
 Other: reas in 1 study (HOT-CAFE) only single case of pulmonary embolism was recorded.
« study’s additional None of the studies showed statistically significant differences between the groups 1. Roy D etal N Engl J Med. 2008; 358(25):2667-2677. 21. gosiolr DA ett ezno ()Egurgpﬁ%n“ﬁumal of Heart Failure,
I I . . . . . . . H ; . . u ement. yolrto-ntr.
publications) — 2 with regard to the incidence of embolism. Meta-analysis of 5 studies also did not de- 2. Talgjic etal. J Am Coll Cardiol. 2010; 55(17):1796-1802. > P o
° reVIGWS _ 1 L. . o . . 3. Am Heart J. 2002; 144(4)597-607 22. Szulc M et al Folia CGFlelOglca. 2006; 13:331-337.
monstrate statistically significant difference between treatment strategies (RR = 0.78 | 23, Ogawa S et al. Girc.J. 2009: 73(2):242-248
_ _ 4. Chung MK et al. J Am Coll Cardiol. 2005; 46(10):1891- . Ogawa S etal. Circ.J. 2009; 73(2): :
[0.35; 1.71]) (Figure 9). 1899. 24. Yamashita T et al. Circ.J. 2003; 67(9):738-741.
N 5. Jenkins LS et al. Am Heart J. 2005; 149(1):112-120. 25. Hohnloser SH, Kuck KH Pacing and Clinical Electrophy-
; ., . . : 6. Wyse DG et al. Heart Rhythm. 2004; 1(5):531-537. siology: PACE. 1997; 20(8 Pt 1):1989-1992.
Figure 5. Relative risk of systemic embolism for the comparison between yse s et dl Heart Fhymm ) | .
8 RCT 37 bl . 7. DiMarco JP et al. Am Heart J. 2005: 149(4)650'656 26. Hohnloser SH et al. Lancet. 2000, 356(9244)1789
s (37 publications) MSR and RC groups ’ 1794,
8. Bush D et al.. J Natl Med Assoc. 2006; 98(3):330-339.
_ 27. Gronefeld GC et al. Eur Heart J. 2003; 24(15):1430-
Outcome Systemic embolism 9. Curtis AB et al. Am Heart J. 2005; 149(4):645-649. 1436,
Study MSR RC RR [95% ClI] Weight RR [95% Cl] 10. Sh DG et al. Arch Intern Med. 2005: :
or sub-category n N n N fixed effects model % fixed effects model erma.n _e o ren fnern e ’ 28. Haggns VE et al. Journal of the American CO"ege of
AFFIRM 7 2033 9 2027 *| 64.05 0.78 [0.29, 2.08] 165(10)1185 1ot CardIOIOgy' 2004’ 43:241-241.
ot cae B S o5t 0w o1 788 1. 128 ZAmef'Ca“ Journal of Cardiology. 1997; 79(9):1198- 59 Hagens VEet al. Am J Cardiol. 2006; 98(7):929-932.
J-RHYTHM 1 419 1 404 L 7.24 09 [0 06'15 36] 12. Ci -I tion. 2004; 109(16):1973-1980 30. Rienstra M et al. Am J Cardiol. 2004; 94(12):1486-1490.
- - g " A : 05,19, . Circulation. ; ; - : _ _ _ _
Stu dy characteristics RACE > 26 1 256 — 724 192 [048,21.10] 13. Am Heart J. 2005; 149(2):304-308. 31 Té%%sna Metal. ] Am Coll Gardiol. 2005; 46(7)1298-
e ¥ B = 1066033 (001, 808 14. Am Heart J. 2002; 143(6):991-1001. 32. Rienstra M et al. Eur Heart J. 2007: 28(6):741-751.
All §tuQ|es |n.cluded. in the analysis were two-grmed, comparing MSR with RC stra- - < < oot o7 o i 15. Wyse DG et al. N Engl J Med. 2002; 347(23):1825- 33. Hagens VE et al. Heart Rhythm. 2005; 2(1):19-24.
tegies in patients with AF. One study (RACE) included patients with AF or AFI. , 1833. | | 34. Hagens VE et al. Am Heart J. 2005; 149(6):1106-1111.
Studies differed with regard to the type of AF and concomitant diseases. Medium Test for heterogeneity: 01 1 10 16. Shelton RJ et al. Heart. 2009; 95(11):924-930. 35. Van Gelder G et al. N Engl J Med. 2002; 347(23):1834-
i ) Q=1.13,df =4 (p = 0.8887), | 2 = 0.00% 17. Opolski G Chest. 2004; 126(2):476-486.
follow-up length ranged from 12 to 42 months. Intention to treat (ITT) analysis was Favours MSR Favours RC 1840.
i Test overall effect: Z = -0.63 (p = 0.5293) 18. OpOISkl G, Kosior D. Kardiol.Pol. 2003; 59(8)8-16 36. Carlsson J et al. J Am Coll Cardiol. 2003: 41(10)1690_
lied in all trials except for one study (J-RHYTHM) in which per protocol (PP) - : ' ' R |
app 19. Opolski G Kardiol Pol. 2003; 59(7):1-16. 1696.
anaIyS|s was used. Studies’ Credlbl|lty ranged from low (1 out of 5 points in Jadad 20. Kosior DA et al. European Journal of Heart Failure, 37. Carlsson J, Boos C Card Electrophysiol Rev. 2003;
scale) to moderate credible (3 out of 5 points in Jadad scale). Due to technical Supplement. 2009; 8:ii23. 7(2):122-126.

unfeasibility of double blinding all studies were carried out in accordance with open

label fashion (Table 1). Heart failure

| | | | Abbreviations
Incidence of heart failure was reported in 4 RCTs, however one of the studies
(AFFIRM) reported only percentage of patients who discontinued therapy due to he- AAD  Antiarrhythmic drugs MSR  Maintenance of SR RC  Rate Control
art failure. None of the RCTs presented StatiStica”y Signiﬁcant differences between AF Atrial Fibrillation NNT Number Needed to Treat RCT Randomized Clinical Trial
1 Mead GE, Elder AT, Flapan AD, et al. Electrical cardioversion for atrial fibrillation and flutter. Cochrane Database of Systematic Reviews MSR and RC groups with regard to the incidence of heart failure. Pooled data of 4
AFI Atrial Flutter PP Per Protocol RR Relative Risk

Online). 2005; (3):CD002903 . T . . . .
(Onine). 2006 ) o N - | RCTs did not show statistically significant differences between strategies (RR = 0.94
2 Cordina J, Mead G. Pharmacological cardioversion for atrial fibrillation and flutter. Cochrane Database of Systematic Reviews (Online).

2005; (2):CD003713. [080, 1 09]) (Figure 6) ITT Intention to Treat RB Relative Benefit SR Sinus Rhythm



