
The power of meta-analysis to address an
important clinical question in obstetrics
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I realized the value of meta-analyses when I wrote my first
one.1 I had dedicated much of my professional life to

discovering if cerclage was a helpful or harmful procedure.
My bias was that it was too simplistic to think that a stitch
around the cervix could save lives. Come on! I thought the
most probable future of cerclage was to end up soon as the
leeches did, in medical history books.

But first I needed to research it. My interested started back
in 1994 through 1995, the first year of my fellowship. With
my mentors Drs Kuhlman and Wapner, we were looking at
our first transvaginal ultrasound (TVU) cervical length (CL)
measurements, beginning to correlate them with preterm
birth (PTB),2,3 and having absolutely no clue on how to stop
the process we had noticed. Others were doing much better
research on the same issues.4 Long before a meta-analysis,
clinicians must have a serious clinical question, a well-
defined study population, and an intervention with poten-
tial for benefit.

My first oral presentation at the Annual Meeting of the
Society for Maternal-Fetal Medicine (SMFM), then called
Society of Perinatal Obstetricians, in 1997, was a comparison
of manual vs TVU CL examinations.5,6 My second SMFM
oral, in 1999, was a retrospective comparison of 42 cases of
cerclage compared to 24 cases of no cerclage in women
with singleton gestations and a short cervix.7,8 The results
were disappointingly negative. Cerclage seemed to cause no
harm, and no benefit. After my oral presentation, Dr Iams
came to the bottom of the podium, graciously congratulated
me, and we both realized how little we knew. His
assumptionebenefite, and mineemaybe harme, might both
be wrong.

So I embarked on a randomized controlled trial (RCT).
Over 5 trying years, we at Jefferson were able to enroll 61
singleton gestations with short cervix to cerclage or no
cerclage. The results: negative again, no harm and no benefit.9

In the meanwhile, our colleagues Rust et al,10 Althuisius
et al,11 and To et al12 reported on 3 more related RCTs. The
largest ones, by To el al12 and Rust et al,10 were negative too.
Only the smallest of the 4 RCTs, by Althuisius et al,11 seemed
to be able to show benefit from cerclage. Three RCTs9,10,12

against one.11 Overall the evidence did not seem in favor of
cerclage.

The friendly interactions we investigators of the RCTs
had at many meetings convinced us to share our individual
databases, to put all our data together. Our 4 RCTs9-12 were
not exactly identical, but were pretty similar indeed. Sud-
denly, instead of dealing with a few dozen cases, we all
together could look at 607 singleton gestations with short CL
randomized to cerclage or no cerclage.1

There is not much more exciting to me professionally than
looking at the statistical results of analyses of clinically
meaningful questions, such as this one about cerclage. Sud-
denly, while overall the results were negative, when we looked
at singletons with a short CL and a prior spontaneous PTB
(SPTB), we found a 39% significant decrease in PTB.1 Was
there now in 2005 a light at the end of the tunnel I entered
first in 1994, when I started my fellowship? The power of
meta-analysis was beginning to reveal itself.

Luckily, the hero to rescue us all was coming. John Owen
and his colleagues, based also on these contradictory but
slightly hopeful results, had obtained a grant from the Eunice
Kennedy Shriver National Institute of Child Health and
Human Development (NICHD) to do a new, much larger
RCT, to evaluate cerclage in exactly this subgroup where
benefit seemed to exist: singletons with a prior SPTB and a
short CL. He was gracious enough to invite me to join this
party.

About 7 years after his grant was submitted, with >300
women randomized, he got his c2 results: the P value for the
primary outcome of PTB <35 weeks was .0913: close to
making cerclage a winner, but not quite there yet. And to
think that we had discussed several times whether to stop at
300, or before, or to recruit more. The trialeand the
moneyewas over. But we did have lots of evidencee
statistically significant!ethat cerclage was preventing PTB: the
incidences of PTB <24 weeks and <37 weeks, perinatal
mortality, and the survival curves all pointed to significant
benefits for cerclage.13 John’s and our frustration was
palpable. Was this once again an issue of just not having
studied enough women?

So I asked John and the NICHD to put all our data
together. Now we had 5 RCTs.9-13 They were gracious to
agree and collaborate. All authors of the 5 RCTs agreed to
provide patient-level data, ie, their databases, to make the
meta-analysis as good as it could be. When I looked at the
cumulative results, there was indeed a significant 30%
decrease in PTB, and a significant 36% decrease in
neonatal morbidity and morbidity.14 We had gone from 66
retrospectively ascertained, heterogenous, probably mis-
matched nonrandomized women in 1999,7,8 to 504

From Jefferson Medical College, Philadelphia, PA.

Received Nov. 16, 2016; revised Jan. 9, 2017; accepted Jan. 19, 2017.

The author reports no conflict of interest.

Corresponding author: Vincenzo Berghella, MD. vincenzo.berghella@
jefferson.edu

0002-9378/$36.00 � ª 2017 Elsevier Inc. All rights reserved.
http://dx.doi.org/10.1016/j.ajog.2017.01.028

APRIL 2017 American Journal of Obstetrics & Gynecology 379

Viewpoint ajog.org

http://crossmark.crossref.org/dialog/?doi=10.1016/j.ajog.2017.01.028&domain=pdf
mailto:vincenzo.berghella@jefferson.edu
mailto:vincenzo.berghella@jefferson.edu
http://dx.doi.org/10.1016/j.ajog.2017.01.028
http://www.AJOG.org
http://www.AJOG.org


singleton gestations all with a prior SPTB and all with a
short CL <25 mm in 2011.14 The estimation was that 6500
children would be saved from death annually with this
policy in the United States alone.14 About 17 years has
elapsed from when I had first gotten interestedeand
indeed passionateein answering this issue. Collaboration
and persistence paid off.

Soon after the publication of this meta-analysis,14 the Royal
College of Obstetricians and Gynecologists (RCOG)15 in
2011, SMFM16 and the American Congress of Obstetricians
and Gynecologists17 both in 2012, and the Society of Obste-
tricians and Gynecologists of Canada (SOGC)18 in 2013 all
issued guidelines suggesting cerclage is associated with ben-
efits in this particular group of women, and should be
considered and offered in this clinical scenario of singleton
gestations, prior SPTB, and TVU CL <25 mm <24 weeks. I
was astounded that all our years of work as a team of re-
searchers and the power of meta-analysis led to worldwide
recommendation for a major change in practice.

Of course it’s true that a meta-analysis is only as good as
the RCTs it contains. Pooled results incorporate the biases of
individual studies and embody new sources of bias, mostly
because of the selection of studies and the inevitable het-
erogeneity among them. It is also true that a large high-
quality RCT often has more meaningful conclusions than a
meta-analysis including poor-quality studies.19,20 In fact,
about a third of the time, the results of a meta-analysis are not
confirmed by the subsequent large RCT.20 The importance of
doing a properly powered RCT in the first place cannot be
overemphasized.

On the other end, meta-analyses can be “the best form of
evidence to inform decision making.”21 But to do so, they
need to be properly performed. Guidelines for how to
perform a meta-analysis are published and widely available.22

Some highlights are included here, but many more steps are
required. First of all, proper selection of which RCT to
include is paramount. Second, heterogeneity needs to be
investigated and managed. Third, proper meta-analysis
methods should be followed. Fourth, individual patient-
level data should be sought. Fifth, the meta-analysis should
be registered before analysis. Doing a proper meta-analysis is
a complex and lengthy task.21,22

So, after >20 years of evidence-based hard and fulfilling
work, a few words of advice. First, when you study something,
try to study it in an RCT if you can. Second, try to include in
your RCTs as many women and/or fetuses as possible. Third,
collaborate! And when you put your clinician hat on, and try
to evaluate if something (an intervention) works or not,
please look at all the best data. And looking at all the best data
means looking at a meta-analysis of the RCTs. The RCOG,
SOGC, and other experts and societies rank meta-analyses of
RCTs as the best level of evidence (Aþ, or I-A, respec-
tively),15,18 even above that of a single RCT.

If you are doing and publishing good-quality RCTs and
good quality meta-analyses of RCTs, or at least reading them
and having them lead your clinical decisions, you should be

praised and proud of yourself. Women and children will
continue to benefit from ever more RCTs and meta-analyses
of RCTs on pregnancy-related issues. -

REFERENCES

1. Berghella V, Odibo AO, To MS, Rust OA, Althuisius SM. Cerclage for
short cervix on ultrasonography: meta-analysis of trials using individual
patient-level data. Obstet Gynecol 2005;106:181-9.
2. Berghella V, Kuhlman K, Weiner S, Teixera L, Wapner R. Cervical
funneling: sonographic criteria predictive of preterm delivery. Ultrasound
Obstet Gynecol 1997;10:161-6.
3. Berghella V, Kuhlman K, Weiner S, Teixera L, Wapner R. Cervical
funneling: sonographic criteria predictive of preterm delivery. Ultrasound
Obstet Gynecol 1997;10:161-6.
4. Iams JD, Goldenberg RL, Meis PJ, et al. The length of the cervix and
the risk of spontaneous premature delivery. National Institute of Child
Health and Human Development Maternal Fetal Medicine Unit Network.
N Engl J Med 1996;334:567-72.
5. Berghella V, Tolosa J, Kuhlman K, Weiner S, Bolognese R, Wapner R.
Cervical sonography compared to manual examination as a predictor of
preterm delivery. Oral presentation at: Annual Meeting of the Society of
Perinatal Obstetricians, January 23rd, 1997; Anaheim, CA. Am J Obstet
Gynecol 1997;176(2 - Supplement), S7.
6. Berghella V, Tolosa JE, Kuhlman KA, Weiner S, Bolognese R,
Wapner R. Cervical ultrasonography compared to manual examination as
a predictor of preterm delivery. Am J Obstet Gynecol 1997;177:723-30.
7. Berghella V, Daly S, Tolosa JE, DiVito M, Wapner R. Does salvage
cerclage prevent preterm delivery in patients with sonographic cer-
vical shortening and/or funneling? Oral presentation at: Annual
Meeting of the Society for Maternal-Fetal Medicine, January 22,
1999; San Francisco, CA. Am J Obstet Gynecol 1999;180(2 -
Supplement), S23.
8. Berghella V, Daly SF, Tolosa JE, et al. Prediction of preterm delivery
with transvaginal ultrasonography of the cervix in patients with high-risk
pregnancies: does cerclage prevent prematurity? Am J Obstet Gynecol
1999;181:809-15.
9. Berghella V, Odibo AO, Tolosa JE. Cerclage for prevention of preterm
birth in women with a short cervix on transvaginal ultrasound: a ran-
domized trial. Am J Obstet Gynecol 2004;191:1311-7.
10. Rust OA, Atlas RO, Reed J, van Gaalen J, Balducci J. Revisiting the
short cervix detected by transvaginal ultrasound in the second trimester:
why cerclage therapy may not help. Am J Obstet Gynecol 2001;185:
1098-105.
11. Althuisius SM, Dekker GA, Hummel P, Bekedam DJ, van Geijn HP.
Final results of the Cervical Incompetence Prevention Randomized
Cerclage Trial (CIPRACT): therapeutic cerclage with bed rest versus bed
rest alone. Am J Obstet Gynecol 2001;185:1106-12.
12. To MS, Alfirevic Z, Heath VC; Fetal Medicine Foundation Second
Trimester Screening Group. Cervical cerclage for prevention of preterm
delivery in women with short cervix: randomized controlled trial. Lancet
2004;363:1849-53.
13. Owen J, Hankins G, Iams JD, et al. Multicenter randomized trial of
cerclage for preterm birth prevention in high-risk women with shortened
midtrimester cervical length. Am J Obstet Gynecol 2009;201:375.e1-8.
14. Berghella V, Rafael TJ, Szychowski JM, Rust OA, Owen J. Cerclage
for short cervix on ultrasonography in women with singleton gestations
and previous preterm birth: a meta-analysis. Obstet Gynecol 2011;117:
663-71.
15. Cervical cerclage. Green-top guideline no. 60. Royal College of Ob-
stetricians and Gynecologists. Available at: https://www.rcog.org.uk/en/
guidelines-research-services/guidelines/gtg60/. Accessed March 1, 2017.
16. Society for Maternal-Fetal Medicine Publications Committee, with
assistance of Vincenzo Berghella. Progesterone and preterm birth pre-
vention: translating clinical trials data into clinical practice [erratum in: Am J
Obstet Gynecol 2013;208:86]. Am J Obstet Gynecol 2012;206:376-86.

Viewpoint ajog.org

380 American Journal of Obstetrics & Gynecology APRIL 2017

http://refhub.elsevier.com/S0002-9378(17)30150-3/sref1
http://refhub.elsevier.com/S0002-9378(17)30150-3/sref1
http://refhub.elsevier.com/S0002-9378(17)30150-3/sref1
http://refhub.elsevier.com/S0002-9378(17)30150-3/sref2
http://refhub.elsevier.com/S0002-9378(17)30150-3/sref2
http://refhub.elsevier.com/S0002-9378(17)30150-3/sref2
http://refhub.elsevier.com/S0002-9378(17)30150-3/sref3
http://refhub.elsevier.com/S0002-9378(17)30150-3/sref3
http://refhub.elsevier.com/S0002-9378(17)30150-3/sref3
http://refhub.elsevier.com/S0002-9378(17)30150-3/sref4
http://refhub.elsevier.com/S0002-9378(17)30150-3/sref4
http://refhub.elsevier.com/S0002-9378(17)30150-3/sref4
http://refhub.elsevier.com/S0002-9378(17)30150-3/sref4
http://refhub.elsevier.com/S0002-9378(17)30150-3/sref6
http://refhub.elsevier.com/S0002-9378(17)30150-3/sref6
http://refhub.elsevier.com/S0002-9378(17)30150-3/sref6
http://refhub.elsevier.com/S0002-9378(17)30150-3/sref8
http://refhub.elsevier.com/S0002-9378(17)30150-3/sref8
http://refhub.elsevier.com/S0002-9378(17)30150-3/sref8
http://refhub.elsevier.com/S0002-9378(17)30150-3/sref8
http://refhub.elsevier.com/S0002-9378(17)30150-3/sref9
http://refhub.elsevier.com/S0002-9378(17)30150-3/sref9
http://refhub.elsevier.com/S0002-9378(17)30150-3/sref9
http://refhub.elsevier.com/S0002-9378(17)30150-3/sref10
http://refhub.elsevier.com/S0002-9378(17)30150-3/sref10
http://refhub.elsevier.com/S0002-9378(17)30150-3/sref10
http://refhub.elsevier.com/S0002-9378(17)30150-3/sref10
http://refhub.elsevier.com/S0002-9378(17)30150-3/sref11
http://refhub.elsevier.com/S0002-9378(17)30150-3/sref11
http://refhub.elsevier.com/S0002-9378(17)30150-3/sref11
http://refhub.elsevier.com/S0002-9378(17)30150-3/sref11
http://refhub.elsevier.com/S0002-9378(17)30150-3/sref12
http://refhub.elsevier.com/S0002-9378(17)30150-3/sref12
http://refhub.elsevier.com/S0002-9378(17)30150-3/sref12
http://refhub.elsevier.com/S0002-9378(17)30150-3/sref12
http://refhub.elsevier.com/S0002-9378(17)30150-3/sref13
http://refhub.elsevier.com/S0002-9378(17)30150-3/sref13
http://refhub.elsevier.com/S0002-9378(17)30150-3/sref13
http://refhub.elsevier.com/S0002-9378(17)30150-3/sref14
http://refhub.elsevier.com/S0002-9378(17)30150-3/sref14
http://refhub.elsevier.com/S0002-9378(17)30150-3/sref14
http://refhub.elsevier.com/S0002-9378(17)30150-3/sref14
https://www.rcog.org.uk/en/guidelines-research-services/guidelines/gtg60/
https://www.rcog.org.uk/en/guidelines-research-services/guidelines/gtg60/
http://refhub.elsevier.com/S0002-9378(17)30150-3/sref16
http://refhub.elsevier.com/S0002-9378(17)30150-3/sref16
http://refhub.elsevier.com/S0002-9378(17)30150-3/sref16
http://refhub.elsevier.com/S0002-9378(17)30150-3/sref16
http://www.AJOG.org


Download English Version:

https://daneshyari.com/en/article/5675918

Download Persian Version:

https://daneshyari.com/article/5675918

Daneshyari.com

https://daneshyari.com/en/article/5675918
https://daneshyari.com/article/5675918
https://daneshyari.com

