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Figure 3.

of acute tocolysis trials had no description of the
use of antenatal steroids. Of the maintenance
therapy trials, Ricei'? regaoﬂed a use of antenatal
steroids, while Walters®® reported the no use of
antenatal steroids. Other reports of maintenance
therapy trials had no description of the use of
antenatal steroids. Those articles containing no
description of the use of antenatal steroids were
regarded as trials that did not involve the use of
antenatal steroids.

Quantitative data synthesis

Seventeen selected trials were grouped in six different
ways (Table 5) according to the types of conceptual
heterogeneity identified across trials. Trials in each
group (Groups 1, 2, 3, 4, 5 and 6) were assessed for

Types of pooling group (No. of trials)

RR for perinatal mortality; pooling no. I (including all nine trials. intravenous ritodrine hydrochloride)

publication bias using a funnel plot analysis. The
funnel plot showed no evidence of publication bias.
One example was showed in Figure 2.

Data synthesis and sensitivity analysis

Acute tocolysis with intravenous ritodrine.
a. Primary endpoints

No statistically significant decrease was observed in
the perinatal mortality (RR 1.19, 95%CI: 0.78, 1.81)
(Table 6, Figure 3). A sensitivity analysis was
conducted with comparing pooling results of each
of the six groups, none of which showed significant
decrease in perinatal mortality (Figure 4). Similar
observations were made on the incidence of the
neonatal RDS (Table 6).

1 all triais(9)
2 trials of good quality(7)
3 trials with singletons(7)

4 trials with pregnants of intact membrane(2) L
5 excluding trials with only PROM(8)

6 trials in which steroids were used(2)

95% Cl
RR (lower, upper)
et 112 (0.78 , 1.81)
b} 0.99 (060 , 1.64).
s s 2 1.49 (0.94 , 2.37)
i t 1.24 (0.29 , 5.23)
it 1.08 (0.76 , 1.58)
t 4 4 1.30 (0.50 , 3.34)

l 0.15 1 ; E‘; 1‘0

0.2

Rerative Risk

Figure 4. Sensitivity analysis; perinatal mortality; types of pooling group (no. of trials)
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Table 6. Effectiveness of acute tocolysis with intravenous ritodrine hydrochloride

QOutcome Pooling  No. of No. of Effect Heterogeneity
group no.  trials participants
Treatment Control RR (random) 95%ClI lower  95%Cl upper  p-value %
Perinatal death 1 9 680 649 1.19 0.78 1.81 0.46 0
2 7 525 538 0.99 0.60 1.64 0.53 0
3 7 302 203 1.49 0.94 2.37 0.61 0
4 2 206 104 1.24 0.29 5.23 0.11 59.8
5 8 699 609 1.09 0.76 1.58 0.53 0
6 2 530 440 1.30 0.50 3.34 0.07 68.6
Neonatal RDS 1 9 736 646 0.96 0.81 [.13 0.39 4.9
2 7 523 535 0.93 0.80 1.09 0.44 0
3 7 310 211 1.07 0.76 1.52 0.27 209
4 2 206 104 1.27 0.68 237 0.17 45.8
5 8 698 265 0.98 0.68 1.41 0.06 47.8
6 2 520 429 1.17 0.56 2.45 0.09 65.4
Birth within 48 hours 1 8 642 546 0.74 0.56 0.97 0.12 39.1
2 7 492 497 0.68 0.51 0.91 0.19 30.6
3 6 236 138 0.90 0.6] 1.33 0.24 25.2
4 2 204 101 0.72 0.44 1.17 0.15 50.8
5 7 603 506 0.72 0.53 0.98 0.09 44.9
6 2 502 405 0.75 0.45 1.25 0.06 71.0
Birth within 7 days 1 4 459 463 0.85 0.74 0.97 0.38 27
2 4 459 463 0.85 0.74 0.97 0.38 2.7
3 2 53 55 1.01 0.79 1.30 0.85 0
4 1 54 52 0.72 0.50 1.04 N/A N/A
5 3 420 423 0.81 0.70 0.94 0.60 0
6 1 352 356 0.81 0.68 0.96 N/A N/A
Birth before 37 1 8 562 560 0.96 0.86 1.07 0.34 117
weeks gestation 2 7 499 498 0.94 0.82 1.08 0.28 20.1
3 6 156 152 0.97 0.76 1.24 0.27 225
4 1 54 52 0.85 0.67 1.07 N/A N/A
5 8 562 560 0.96 0.86 1.07 0.34 117
6 1 352 356 0.99 0.90 1.09 N/A N/A
Low birth weight 1 4 649 557 0.95 0.82 1.09 0.19 37.8
(<2500 g) 2 2 436 446 0.89 0.81 0.99 0.80 0
3 2 213 111 1.10 0.81 1.51 0.19 40.6
4 2 206 104 1.04 0.70 1.53 0.03 79.3
5 4 649 557 0.95 0.82 1.09 0.19 378
6 2 530 440 1.04 0.75 1.44 0.04 76.9

N/A, not applicable.

b. Secondary endpoints
1. Birth within 48 hours of treatment initiation

Pooled RR for the birth within 48 hours of treatment
initiation in pooling group 2 was 0.68 (95%CI: 0.51,
0.91) (Table 6, Figure 5). No statistical heterogeneity
was found across trials. RR in pooling group 5 showed
a statistically significant decrease (0.72; 95%CI: 0.53,
0.98), however, a statistical heterogeneity was found.
According to the pooled RR in group 2, it is suggested
that ritodrine is effective for reducing the proportion of
birth within 48 hours of treatment initiation among

Copyright © 2006 John Wiley & Sons, Litd.

women with multiple pregnancy as well as among
women with PROM. Figure 6 is a ‘forest plot’ that
illustrates the results of the sensitivity analysis in each
of the six pooling groups. Six pooled RRs showed
similar results (<1.0).

ii. Birth within 7 days of treatment initiation

RRs in pooling group 1, 2 and 5 showed a
statistically significant decrease. No statistical hetero-
geneity was found across trials. Pooled RR in pooling
group 2 was 0.85 (95%CI: 0.74, 0.97), suggesting that
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Study Treatment Control RR {random) Weight AR {random}
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Speliacy WN 1979 B/14 11/1% e 18.05 Q.78 [0.45, 1.351
Barden TP 1980 2/12 e/13 D 4.38 ©.24 [0.06, 0.50}
Hobel CJ 1980 8/18 3712 e €.23 1.88 (0.%7, 6.18!
Mariona A 1980 2/5 i/6 » 1.84 2.40 [G.30, 19.33}
Leveno KJ 1986 17754 22/5:z e 23.1E 0.55 {¢.35, 0.90]
Gartie TJ 1987 8/3¢ 10/40 R s 1¢.67 ©0.32 [0.42, 2.02]
CPLI Group 1592 757352 126/356 o 37.65 0.60 [0.47, 0.77}
Total {95% C1) 492 437 <P 100.00 0.68 {0.51, 0.91]
Total events: 118 (Treatment), 189 (Control)
Test for heterogeneily: Chi® = 8.65, df = 6 (P = 0.19), = 30.6%
Test tor overall effect: Z = 2.62 (P = 0.009)

0.1 0.2 6.5 1 2 5 10

Figure 5. RR for birth within 48 hours; pooling no. 2 (including

ritodrine is effective for reducing the proportion of
birth within 7 days of treatment initiation among all
pregnant women including those with multiple
pregnancy as well as those with PROM.

iii. Preterm delivery (birth before 37 weeks gestation)

No statistically significant decrease in the pro-
portion of preterm delivery was observed in any of the
six pooling groups.

iv. Low birth weight (proportion of live-born infants
weighing <2500 g)

Pooled RR in group 2 was 0.89 (35%CI: 0.81, 0.99)
with no statistical heterogeneity across trials.
However, no statistically significant decrease was
observed in any other pooling groups.

v. Adverse reactions (palpitation, chest pain)

A statistically significant increase was observed not
only in the incidence of palpitation (Figure 7) but also
in the incidence of chest pain (Table 7). No statistical
heterogeneity was found across studies.

Favours treatment Favours control

seven trials with good quality. intravenous ritodrine hydrochloride)

Maintenance therapy with oral
ritidrine hydrochloride.

No statistically significant decrease was observed
either in the primary or secondary endpoints (Table 8).

DISCUSSION

According to the Cochrane systematic review by
Anotayanonth er al.,* although beta 2-adrenergic
agonists can reduce the proportion of preterm
birth within 48 hours of treatment initiation, it
neither prolongs pregnancy for up to 7 days nor
reduces perinatal mortality. We conducted the
present study with the aim of identifying the
effectiveness and safety of ritodrine alone for
tocolysis.

Because the overall quality of the retrieved
articles was low, the results of meta-analysis of
data obtained from those articles may have
limitations with respect to its validity. Nevertheless,
it was suggested that ritodrine had effetiveness to
prolong pregnancy for 48 hours to 1 week. However,

95% Cl
Types of pooling group (No. of trials) RR (lower, upper)
1 all trials(8) S Jame ] 0.74 (0.56 , 0.97)
2 trials of good quality(7) e ] 0.68 (051, 091)
3 trials with singletons(6) | S B 0.90 (0.61 , 1.33)
4 trials with pregnants of intact membrane(2) # % + 0.72 (0.44 , 117)
5 éxcluding trials with only PROM(7) et 0.72 (0.53 , 0.98)
6 trials in which steroids were used(2) t 5 4 075 (0.45 , 1.25)
0.'2 0.[5 1 é

Rerative Risk

Figure 6. Sensitivity analysis; birth within 48 hours; types of pooling group (no. of trials)
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Study Treatment Controt RR (random) Weight RR (random)

or sub-category n/N n/N 95% Ci % 95% C!
Speliacy WN 1979 /34 0/1% Ao 17§ 13.87 [0.85, 225.51]
Tohoku Group 1984 1/22 0/23 s 1.40 3.3% [0.15, 79.22]
Larsen JF-2 1986 35/63 /62 —— 25.94 4.82 [(2.37, 10.23]
Leveno KJ 1986 £/5¢ 0/52 el 171 12.53 {0.72, 216.91])
CPL) Group 1992 186/352 18/356 - 69.15 10.01 [6.3%, 15.67)
Total (95% Clj o L3 [EA O S VS
Total events: 236 (Treatment), 26 (Control}

Test tor heterogeneity: Chiz = 3.22, df = 4 (P = 0.52), k= 0%

Test for overall effect: Z = 11.11 (P < 0.00001)

0.0 0.1 1 10 100
Favours treatment Favours control

Figure 7. RR for adverse reactions {palpitations); pooling no. | (including all five trials, intravenous ritodrine hydrochloride)

Table 7. Safety of acute tocolysis with intravenous ritodrine hydrochioride

Outcome  Pooling group no.  No. of trials  No. of participants Effect Heterogeneity

Treatment Control  RR (random) 95%CI lower 95%CI upper p-value %

Palpitation I 5 505 510 8.28 5.70 12.02 0.52 0
Chest pain 1 2 428 433 10.55 3.55 31.38 0.52 0

Table 8. Effectiveness of maintenance therapy with oral ritodrine hydrochloride

Outcome Pooling  No. of No. of participants Effect Heterogeneity
group no. trials

Treatment Control RR (random) 95%CI lower 95%Cl upper p-value %

Perinatal death 1 2 119 105 1.30 0.60 2.82 0.71 0
2 1 84 70 2.30 0.10 55.17 N/A N/A
Neonatal RDS 1 2 159 159 1.17 0.59 2.30 0.31 2.9
2 i 25 25 5.00 0.25 99.16 N/A N/A
Birth within 7 days i 3 110 105 0.96 0.54 1.70 0.37 0
2 2 75 70 0.61 0.15 2.48 0.23 29.3
Birth before 37 1 3 183 175 0.79 0.49 1.27 0.07 61.6
weeks gestation
2 { 50 45 1.11 0.60 2.04 N/A N/A
Low birth weight 1 2 122 118 0.71 0.26 1.92 0.05 74.7
(<2500¢)
Recurrent contraction { 3 173 165 0.50 0.23 1.13 0.03 713
of uterine
2 2 75 70 0.31 0.02 4.58 0.009 85.5

N/A, not applicable.

such a result was not observed in trials involving known that it may induce either severe pulmonary
only the pregnants with singleton or in trials edema orrhabdomyolysis. In view of these facts, it is
involving only the pregnants without PROM. important that patients are fully informed of the
Furthermore, repeated exposure to ritodrine is limitations on the effectiveness and adverse reac-
known to cause desensitisation of beta 2-adrenergic  tions to ritodrine prior to treatment initiation.
receptor function. Thus, it should be noted that No effectiveness of oral ritodrine as a treatment for
ritodrine has only a limited effectiveness in prevention of preterm birth was found in the available
prolonging pregnancy. In addition, from the assess- evidence. It should be considered that a study showed
ment of adverse reactions the treatment with currently recommended oral dosages of ritodrine
ritodrine was found to be associated with increased resulted in extremely low plasma levels with no
incidence of palpitation and chest pain. It is also efficacy.’
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KEY POINTS

e Intravenous ritodrine has only a limited effec-
tiveness in prolonging pregnancy.

o The treatment with ritodrine is clearly associated
with increased incidence of palpitation and chest
pain.

e No effectiveness of oral ritodrine as a treatment
for prevention of pretern birth was found in the
available evidence.

When interpreting the results from the present
study, it is important to bear in mind that the RCTs
selected for review had been published in 1970s
and 1980s, which was the time before the effecti-
veness of antenatal steroids treatment was establi-
shed. The benefits of tocolytic agents administered
in combination with antenatal steroids should be
further examined based on the evidence obtained
from well-controlled clinical trials.

CONCLUSIONS

The effectiveness of intravenous ritodrine is limited.
Ritodrine may be useful for acute tocolysis or short-
term prolongation of pregnancy, but the limited
administration is needed cause of high incidence of
adverse reactions. On the other hand, the use of oral
ritodrine was not supported by the current evidence. Its
use should be reconsidered.
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