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ABSTRACT

This is the protocol for 3 review and there i no abstract. The objectives are as follows:

To compare the effectiveness and safecy of different methods of administering subeutaneous hepsrin (UFH of LMWH) to pregnant

wamen,

Copyright 31011 The Cochrane Collaboration. Published by John Wiley & Sons, Led.

BACKGROUND

Description of the condition
The true modrnr( n((hmmbocmbo\mn (VTE) auwmd wuh

reduced the risk of recureent VTE during pregnancy.
“The signs and symptoms of PE, such a dyspnocs, pleutiic chest
pain, cough, and hacmoptyss, ase non-specific. The signs and
symproms of DV, such as swelling, psin, eedness, superfiial ve-
nous difsttian, and Homan's sign (a pain in the caf or behind
the knce o dorsiflexion of the ankle, areal Dl

2008). This is because some of the symproms of DVT are s
lat to common symproms that manifest themselves during preg-

£ 1000 pregnancies, vl
non-pregnant population (Mari: 2098).

The main reason for che inercased risk of VTE in pregnancy is
the hypercoagulabilcy thar occurs which protects women fiom
acmanhaging a¢ the sime of miscariage o childih Gincs
2099). In ics, 2096 to 34% of

ey s duie to hacmerrhaging, while approximately 15% ofmaler~
nal deaths in developed countrics result from a pulmonary em-
bolism (PE) (Khen 2006). Other risk faccors for VTE in preg-
nancy include thrombophila (an acquired or inherited tendency
1o deveop shrembesis, 2 hitry of shromboss,and acghos-

in both arceies and eins) (ames 2096). Acyive sk desei

ery by eaesarean section, and a personal or [:Jmly history ulVTE

riachs 2007).

Pregancy leads <o 3 temporary buc more than three-fold in-

ercas in the risk of recurreat thrombosis compared to its oc-

curtence among non-pregnant women (Fabinger 2002). Thas

wornen who develop VTE during their pregnancies req
i ic rin (UFH) or s i

arin (LA
trearment period, the dose or regimen will switch 1o 2 level thac is
ry for pr tion, Pregnant i i
, A bt o VTE A

and other risk factoesfor YTE such 2s 2 high-risk pregnancy.
VTE includes DVT (deep vein thromboss) and PE. DVT is the
esul of an acclusive clox formation in the deep veins of the leg,
from which partsof the clo frequendy embolize 1 the lungs (PE)
cack 2005). From 75% 10 80% of pregoancy-associated VTE
comes n the form of DV, while 20% o 25%is PE (tames 2001).
DVT and PE are life-dheesteniag for both mocher and fevus. AL
though matema) morsalty fiom PE can be reduced by conduct-
ing a dinieal invescigation among symptomatic women and by

oy (Backwor 2601). Clini are confirmed in 103
of pregnant women, comparced with 25% of non-pregnant pa-
tients (Ginsberg; 1998).

“The classic gold sandard for diagnosing PE i pulmonary angiog-
eaphy, which is an invasive method requifing expertise. Hence,
similar 10 the developments that have occurred in the diagnesis
of DV, two {complemenary) srateies have evalved. The fist
is the combinasion of the sssessment of einical probabiliy (out-
«come) and the measurement of the D-dimer blood level; the sec-

dis ion of spiral CT of the chest. As regards DV,
ulirasonography wih non-<ompressbilsy f he vein 35 the sole
rierion s largely eplced contasc \wagnyhy This method

omatic pacens for prosinal DVT (F ), Campresion
lcsonoggh e s ik s s e e s iy

resonance imaging (MRI) ;!u dnu ot involve v expo-

or MRI, CT scanving is momrgd with fetal radiation exposure

Description of the intervention
UFH and LMWH are usually adminiscered subeurancorsly or
imravenously for prophylaxis and weatment, These are the an-
ticoagulant of choice during pregnancy, due to thei csmblished
eficacy (1cs 2004) which s been demonstated in pregnanc
women with DVT (F i
cluding vitamin K anagorists, warfarin and ag
and LMWH have no placental transfer (Bures 2005).
The potentil risks of adrministeing heparin - bleeding, oxeo-
porosis and HIT - differ eeween UFH and LMWH. In one study
3 1959) the cate of mijor bleding in pregnant women
2%, whi

of DVT, PE, or both, it is controversial because a dlinical evalu-
ation (e 3 hung sean) exposes the fewus o radistion, and fong-
e tecataent or prevention may be inconvesient and painfol
i 1 prevenrion may be i ;

receiving UFH
of blcding asociaed with admiisering hepasn in non-pr-
1982b)
when used for the ecstment of DV, In coniras, complicatans
LMWH are

coporosis and heparin-induced thromboeytopeni (HIT) (Bices
2004). Honwver, s 2000 repored st she e o ecurene
VTEin women wh with heparin

‘ancammon. Morcover, there was o stadistically sigaificant differ-
ence in bone los bewen those who recived LMWH and those

saries from 2.4% to 12.2, while the rare of recutrent VTE in
id recei i 2.49%.

phyherc LMWH therapy is o iffent Fom the norssl phy-
fologic fosses that occur during pregnancy 2004). How

Wiley & Sons, Led.
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bone dens ; . ving Ui
compared with both thase who wete not treated and those who
seccived delieparin (LMWH) (Movical 1994). The sisk of HIT
with heparins is also fow and may be Jower with LMWH than
with UFH, although a5 yu the actual risk is seill unclear (Bares
2008)

is low, the use of subcutancous heparin during pregnancy may
cause pain, urdicarial reacton, infection, and bruising duc 10 re-
peated and long-term injections.

Heparin administration increases adverse pregnancy outcomes in
women at risk. Women with thrombophilia are 3t 2 high risk
of feallos, nrncin growhssicdon (UGR),pre-<clamp-
sia, placental abraption, and i

P lzh sght weeks, 7500 U
submnnmmly ‘per 12 hours from cight to 28 weeks then 10,000
U subcutaneously per 12 hous afier 28 wecks of enoxaparin
(LMWH) 30 mg rwice-daily before 28 weeks then 40 mg owice
dily after 28 weeks. Aldhough higher dorages ranging from UFH
13,600 to 40,000 per 24 hours (mean 19,100 U per 24 hours )
with 25 weeks of the average durarion of prevention have been
given,22.79% (fve our of 184) recurtenceof thrombaric events was
recorded in spite of the high-dose prophylaxis (Dahirman 1993).
boue 1995 also concluded that the adjustcd high dose of UFH
7500 U 1o 10,000 per 12 hours may be reasonable in the second
and thid wimeste aslong s thescsivared pareial thromboplastin

time (zl’m dlevated,

combinatian of UFH and aspirin in women with
has been shown 0 be ffciveFor miscariage compared with as-

for pregnant women

Towdose
with a history of thrombesis (Baces 2004).
o

Ki 1996; Rai 1997) 1993) ig tive ef-
complicaions i women with mechanical het vabvs reciving ing an induweling Teflon catherer and
heparin has vared acrass studies, Some sudies (Ai-Livaat 20023 jesion, Tefl i anin-

in dhan b I semoval of the
UFH, while acher Hlicti mdk, the cacherec was fixed in o sith an adhesi
resuls, The risk of 1 becdi ital dally, trough an extenal port at

nd s b s e n s igh sk rovp o
2M5).

Medhods of sdministering heparin subcutancously include giving
an intermitent injection, or using an indwelling cathetes and an
usion pump. For prophylaxis with intermiccent subeuraneous
jections, UFH s usually given in fsed doses of 5000 U two
or chree times per day in non-pregnant paticnts. With these low
doses, it is unbecessary to monitor cosgulation, bu monitoring
is eqied when i s gvenfor reaiment (o 2008). There s

o pmxmul end of the indwelling Teon catheter by means of
an insulin syringe and a 25-gauge needle. The entire catheter was
3.5 cm in length with the TeBlon porrion thar was inserted subcu-
tancously being 2 cm in lengeh. Catheters were changed weekly
10 reduce the risk of infection. There were 6o differences in the
‘mean heparin dose oc aPPT between the two methods of hep-
e b srady o e two et ?

information from patients about thei prefeseed route of heparin
administrarion. OF the 12 women interviewed, 1} reported that
the catheter caused les pain and bruising th

ncluding pregaant women with prior VTE, becaus i dots nar
eeliably produce detectable heparin (UFH) levels (Baces 2008).
‘The duration and doses of subcutancous heparin LMWH during
pregaancy vary depending on guidelines and scudics. For prophy-
laxis, several dose regimens of LMWis have been used, includ-
ing administering subcutancous encxaparin 40 mg per 24 hours
(Gistes 2004), dalteparin 5000 U per 24 hours (Pecela 1999 Rey
269), and an adjusted dose of LMWH 10 schieve 2 pesk anti-Xa
Tevel of 0.2 10 0.4 Ul (D 199; Blombick 1998).

Rey 2600 in 5000 U per 24 h i

injecrions given twice daily, ithough five pacients developed ur-
carial rearions at dhe sices of the injections and these reactions
tended 10 be more severe when the cathecer was used.

Another method of subcutaneous heparin delivery, using 2 pro-
gramumable extemal infision pumsp, has been compared o the
sc of an inermiuent subcutantous injection. In a retrospective.
ssudy (Fiayd 1991), the mean daily dosc of UFH when wsing 2
xubml:mm infusion porep ws highee (29,445 versus 13822

{meas

m‘r 206 sesss 104 seconds above conrol) among the mb-

he hind imester because i Xa ey leelsid ot vy s
nifcanuly throughoue pregnancy. In contrast, with the same regi-
men, where 5000 U o dalicparn was administered oncedaly. e

' pump group

group.
(hematoma, site infection) in the invermicent subcutaneous
jection group, while none occurted in the subeutancous infusion

mean anti-Ya loe 1 12, 24, 3nd 36 was signif-

icandly reduced a¢ when
postparcum (Seohton 2003). This soggess that hre are fover-
andinera-individuz)

tieal the smaller nusmber of complications among.

“The Duke protocol (frms 2005) refects the inceasing reqire.
ments for both URH and LMWH as pregnancy progresses: UFH

ertheless atlowed the administration of the treatment to be more
evenly contraled than did the s of imermittent subeuancous

ey & Soms, Lud.

injections.

How the intervention might work
! ool Sostinn ancihrommbin and
accelerating the rate at which antithrombin inhibits cloting en-
s iy rombin nd o Ya (20 200). The
heparin (UFH and LMWH)
‘women against the risk of producing a thrombosis, which can de.-
velop into a DVT or PE.

‘Why it Is impartant to do this review
ir in durs those i

“Types of studies

We will include alf randomized conteoled trial (individual and
clusered) investigaring methods for administering subcutancous
heparin (UFH or LMWH) duting pregnancy. We il alsonclide

por ly

of their results, We wil exclude quasi-randomized scudies and
crossaver trials.

Trpes of participancs

Participants will be women requiring hepatin (UFH or LMWH)
during pregnancy. We will nos include pregaant women uader
insensive care.

ahistory of VT
will require 2 mxch from the administration of warfarin to hep-
arin-related compounds (mes 2007) when conception has oc-
cureed and been detected. becausc of the effects of watfain on
she ferus. Although administering subcurancous heparin (UFH
‘or LMWH) s the main opion in the prevention of VTE dur-
ing pregnancy, it now the management of thrombaprophy-
s in pregnant women has mesly relied on the evidence fram
non-pregnan patients. Because of the discomfort and side effecs
due to repeated and longterm injections, some women discon-
dinue adminiscering heparin (UFH or LMWH) subcutancously.
Others may nor sclf-administer heparin and must rely on oshers
to give them their injections o clse they discontinue the admin-
istration, thus exposing themselves (o an increased risk of VTE
(Arderson 1993). Women's satisfaction while administering sub-
cutancaus heparin (UFH or LMWH) is highly important, since

during pregnancy using diffesent methods is s6l not clear, This
underscores the importance of conducring a ysiematic reviow
investigate the cffectiveness and safeey of ifferent mechods of 2d-

. 5
Tovermitient injections versus indwelling catherers o pro-
grammable (auto) excernal infusion pumps. or any other devices
10 faciltae the subcutancous adrministcation of heparin (UFH or
LMWH) during pregnancy.

Types of outcome measures

Primary outcames
1. Women's suisfaction
2. Incidence of VTE

Secondary outcomes
1. Matenal death
2. Local and systemie bleeding (aermorrhage)
3. Pain

4 Umn:m\l reaction
e

Horl
sk group of pregnant women.

OBJECTIVES

To compare the effectiveness and safery of different methods of
adminiscering subutancous heparin (UFH or LMWH) to preg-
nane women.

METHODS

Criteria for considering studies for this review

5.1
6. \V;hdnwal bcum vi'aA\me evenis (disconrinuation of

7. Pregnancy ourcomes w, miscarriage, feal des
8. Any adverse events reported by the included o teg
osteopoross, HIT)

Search methods for identification of studies

Electronic searches

We will contact the Trials Search Co-ordinator to search the
‘Cochrane Pregnancy and Childbirth Group' Trials Register.
‘The Cochrane Pregnancy and Childbicch Group's Trals Register
s maincained by the Trials Search Co-ordinator and contsins eals
idenified from:

7 & Sons, Led.

1. quarterly searches of the Cochrane Central Register of

Assessment of risk of bias in included studies

Commlkd “Trals {CENTRALY “Tio review authors willindependenly assss the risk of bias for
2. weekly searches of MEDLINE: <cach study, as well as for cluster-randomized and crossover teials
3. weekly searches of EMBASE; pas i iteria outlined i
4 30 journals and i Syemasic Revi ins 2011). We will reslve
conferences: sgrecment by discussion dng an add
5. weehly current awareness aleres fo a frcher 44 journals geeor

plus monthly BioMed Central email alers.

Decils of she search stracgies for MEDLINE and
EMBASE, the fist of handsearched journals and confesence pro-
ceedings, and the lise of journals reviewed via the current awre-
ness service can be found in the ‘Specialized Register section
widhin the ediorial information about the Coxiere Fregnsiicy

are each asigned to a review tapie (or topi

(1) Random sequence generation (checking for possible
selection bias)

deaail
ment of whethet it should yrodlummp:ﬁble groups.
We will assss the method 25
 lowsisk of bias {any truly random process, ¢.g. andom

. The Trials Search
few ing the opic

ather than keywords,

Searching other resources

(1) References from published srodies

W will search the refesence liss of relevanc wials and reviews
identifid.

(2) Unpublished licrature

Ifnccessary,we will contacethe authors for more decals bou the
published wials/ongoing trisls.

We will not apply any linguage sestrictions.

Data collection and analysis

Selection of studies

generaton),
 high risk of bias {any non-random process, ., odd or even
date ofbirth hospial o elnic record number) or,
» unclear sk of biss.

bias)

included
ceal allocation o interventions prior o assignment and will assess
whesher intervention llocation could have been foreseen in ad-
vance of or during recruitment, o changed after ssigament.
W will assess the methods as:

« lowisk of bias (o5, telephone or central randormisaions
consecuively numbered sealed opaque envelopes);

« high sisk of bias (open random aflocation: uasealed o non-
‘opaque envelopes, sltemrion: dste of birih);

+ unclear cisk of bias.

.

possible performance bias)

e willdesibe for cach icluded sudy he methods e i
Inowleds

Two review authors will independendly asscss the inclusion of all
S sudiernet phe
will resolve any disapreement through discussion or, if required,

e will consulr the chird review author.

Data extraction and management

We will design 2 form to extrace data, For cligible studies, two.
o suthons il " A formm, We wil

esolve discrepancies through discussion or, if requited, we will

any, o blind study

which inservention a paricipant received. We will consider xha:
studis ate a¢ how risk of bias if they were blinded, or if we judge
hat che lack of blinding would be unlikely to affct resuts, We
il asscs blinding separatey for diffctent outcomes o clascs of

outcomes.

We willasses the methods as
 low, high or unclear tisk of bias for participants;
« Tow, high or unclear isk of bias for personncl

consult an additional review author. We will enter data inro the
. G. possi
“When information regarding any of the above is unclear, we will ~ detection blas)
deails.
s

a participant reecived. We will sssess blindi it
Tetent ourcomes or clasis of outcomes.
o 10 blind

» low, high or unclear

bias due to the amount, nature and handling of incomplete

outcome data)

Wewilldecibe for cch included study, and for ich outcome

or class of

and exclusions from the analysis. We will srate whether atmrition.

and exclusions were reporied and the numbers included in the

analysls at each stage (compared with the ol randomised par-

diipanis),reasons foraxsition or excluson where reporeed. and
were related

D) Overail risk of bias.

We will make explicit judgements about whether studies are at
high risk of bias, according to the criceria given in the Handbook
(Hw@ms 2911, With reference to (1) to (6) above, we will assess
ly smagnivude and dircion of the bias and wheer v

pac
- see Seaicvity analyss’.

Measures of treatment effect

ooucomes, Wheresuficent nformadon s epoced,orcan be
supplied by the rial suchors, we will re-include missing data in
che anlyses which we undersshe.

We vl assess mechods as:

« low risk of bias (e, no Mising ourcome da; missing
oncome dara balanced seross groups);

'» igh risk of bias (e.g. numbers or reasons for miss
imbalanced across groups: ‘as treated’ analysis done with
substantial departure of intervention received from that assigned
ac randomization);

» undlear isk of bias.

daa

(6 Selective reporting (hecking orreporting i)

For dichoromous data, we will present results as summary risk
rario wich 95% confidence intervals,

Continuous data
dnous d: A difference i

ate measured in the same way beaween s, We will use the
swndardized mean difference to combine trials chat measure the
same outcome, but use different methods.

Unit of analysis issues

Ve will included he

E will assess the methods as:

» low risk of bias (where it is clear thar ali of the study’s pre-
specified outcomes and all expected oucomes of interet o the
review have been seported);

« high sk of bias (where nocal the study's pre-specified
outcomes have been reported: one or mor reported primmary

We will include cl domized wials i the analyses, along
with individually randormized eals and ceossosr wal. We will
e e o e

ook (vigging 2031), using an csimace of the intracluster correla-

don (ICC) derived from the i (f passible), or From

another source. I ICCs from ather sources are used, we will re-

port this and conduct sensiriviry analyses o investigate the efect

of variarion in the ICC. I we identify both dluster-randomized
" i e i

outcomes were no pe-specfied;arcomes ofnvre e
ried i

include results of a key outcome that would have been expected
1o have been reported);
» undlear risk of bias.

covered by to S bov)
il included

y
we hav: about other posible sources of bist.

elevant infosmarion. We will consides it essanable to combine
the results from both, if there s litle hererogenciry beween the
study deigns and an ntcracion besween he et of e ntr-

be unlikely. We will also acknowledge hererogencity in the ran-
domizaion unit and perform a separate meta-analysis.

Dealing with missing data

P dhar For included studics, we will note the levels of aition. We will
coud ot oot ore the i including studies with b s
other bisss dan in the overall asessment of the weaoment effee by wsing
© bigh i oFber b ieviey analyss i Iy
‘
ey & Soos, L.
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fo intenti basis i

in the andyscs,

Suby is and investigation of i

include all prdic domized to each

allocated, rtgard!eu of whether or not they received the allocated
intervention, The denominator for cach ouscome in €ach trial
will be the number randomized minus any pardcipants whose
outcomes ae known to be i

Assessmont of hterogensiey

e T3, T, and Che s, We wil egrd huemynmy =
substantial if 12 s greates than 30% and ether T2 i greater than
aero,or there s a low P value (lss than 0.10) in the Chit test for
heterogeneity.

Assessment of reporting bises

hererageneiry, we vl investigare it s
ing subgroup analyes and senstviy anslies We il cosider
whether an overal summary is meaningful, and if it i, wse ran-
dom-<ffects analysis to produce it.
1 possible, we plan 1o carry out subgroup analyses fo the primary
outcomes and secondsry ourcomes 2 follows.

1. Type of heparin (UFH versus LMWH)

2. Previous VTE during pregnancy

3. A family history of VTE

4. Thrombophilia

5. Osher rsk factors (e, ge, obesicy, antiphospholipid
syndrome)

For fscd-cfiecci il

dom-cffe

ineraction ests. For
and fixed-effect meca-analyses using medhods other than inverse
variance, we will assess differences berween subgroups by inspec-

I thereare allis i-
e reponing bises uch upubhanm bias)

metry:

o Fanen plo asmensey: For coninuous coame w vl e
Epger 1297, and

we will use the test propoud by Harbord 2006, If asymmetry is

dion of

iggesied by
we will pecform exploratory analyses 10 investigate it

Data synthesis
We will arry out a suadstical analysis using the Review Manager
sofware (Revidus 2008), We will use 2 fixed-elfect model for

and the wials populations and methods are judged suficienty
similr. We will weighe ffcct estimates by the invecse o their

Sensitivity analysis
Wewill v

ofwial qualiy for important owcomes in v there 2
& qulity (e

We will use primary and ;t:vndary ouicomes in the sensitviy
analyss,
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Abstract

Background

Female genital culting (FGC) refers to all procedures that involve the partial or tolal removal of the extemal female genitalia,
or other injury o the female genitat organs for cultural or other non-therapeutic reasons. There are no known medical
benefits to FGC, and it can be potentially dangerous for the health and psychological well-being of women and girls who are
subjected to the practice resulting in short- and k jons, Heallh problems of associaled with
FGC faced by most women are matemal and neonatal mortality and morbidity, the need for assisted delivery and
psychological disiress. Under good ciinical guidelinesfor caring for vomen » who have undergone genital cutting, interventions
could provide holistic care that is culturally nd overall quality of ife of
‘women. This review focuses an key interventions camed out o improve ouwome and overall quality of fife in pregnant
‘women who have undergone FGC.

Objactives

To evaluate the impact of interventions to improve all outcomes in pregnant women o women planning a pregnancy who
have undergone genital cutting. The comparison group consisted of those who have undergone FGC but have not received
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any intervention.

Search mothuds
We searched the Cochrane Pregnancy and Childbirth Group's Trials Register (31 December 2012) and organisations
engaged in projects regarding FGC.

Seleclkm criferia

trolied trials (RCTs), trials or quasi-RCTs with reporied data comparing intervention
outcomes among pregnant women or women planning a pregnancy who have undergone genital cutting compared with
those who did not recelve any intervention.

Data coffection and analysis
We did not identify any RCTs, cluster-randomised trials or quasi-RCTs.

Main results
There are no included studies.

Authors' conclusions.

FGC research has focused mainly on observational studies to describe the social and cultural context of the practice, and we
found no lerventon s condcte o mprove ulcome for pregnant worten preserding wih complcations of FGC. Wil
RCTs will provide the most reliabls i . the issue of what is
considered ethically appropriate and the "" of women to an issue that is enmeshed in
cultural traditions and befefs. Consequently, conducting such smdy might be difficult

Plain language summary

Care for pregnant women who have experienced genital cutting

Female genital cutting (FGC) also known as female genital mutilation (FGM) or female circumcision is when some or all of a
woman's or girf's extemal genital organs are cut or damaged for cullural beliefs, or reasons not connected with medical
treatments. it is often performed by traditional fioners such as trendants without any form of
anaesthesia or analgesia using non-sterile instruments. There are no known medical benefits to FGC, and it can be
dangerous for the health and psychological weil-being of these women and girs, resulting in both shorl- and long-ferm
problems. L clude chronic pelvic infection, formation of cysts, vaginal obstruction and inferliity.
Some of the greatest health problams associaled with FGC and faced by most women arise during pregnancy and when
giving birth, In some cases, complications from FGC can resultin death,

Gara offared o these women may include 1) surgery to widen the vaginal apening (deinfibulatio), 2) aumng the perineum
during birth to widen the outlet to help the baby to be born 3) removal of cysts and 4) tre: infe
Wormen and their partners may also benefit from counselling to enable them to explore and nnaemand the problems caused
by FGC. This may also help them make informed decisions about the care they might receive.

We locked for randomised controlled trials o find out what might work best for women, However, we did not find any studies
for inclusion in this review. So, there remains the problem of haw best to care for pregnant women and women planning a
pregnancy in these circumstances. Trials are urgently needed, although conducting such studies might be difficutt. In the
meantime, caregivers il do their best to look after these wamien during pregnancy and childbirth.

Background
Worldwide, an estimated 100 to 140 million girls and women have undergone female genital ouulng (FGC) and more than
three million girls are at risk for FGC each year on the African continent alone (f2idman:Ja: ; WHO 2008). Several
other terminologies including female genital mutitation (FGM), female circumcision (FC) (Turner 2007 or female genital
surgeries (FGS) have been used to describe this practice (Rahman 2001; WHO 2008), all of which refer to the altering of the
external female genitalia (WHO 2008). According to the World Health Organization (WHO) definition, FGC refers to ali
procedures that involve the partial or total removai of the external female genitalia, or other injury to the female genital
organs for cultural or other non-therapeutic reasons (WHO 2698).
Depending on the local customs and circumstances, FGC is usually carred out on girls aged between four and 14 years (
UNICEF 2005) but may also be performed on infants, or adult women just prior to marriage, or after the delivery of the first
child {Toubia 1994)
1tis reporied that FGC is primarily practiced in at least 28 countries in Africa (Feldman-Jacois 2010) and certain countries in
Asia (e.g. Indonesia, Malaysia, Pakistan and India) and the Mldd\a East (e.9. Oman, Yemen and the United Arab Emirates) (
Elchatal 1897; el bs 2010). FGC ingly being regarded as a giobal issue with the influx of

nd immigrants from i to Eut rope (Boseh 2001 Leve 2008), North America (Bursiyn 1995),
Australia and New Zeafand (( ifing, 2008). The prevalence of FGC among women of reproductive age can be as high as
88%, as for example in Somalia (Yoder 2008).
“The reasons for FGC include a mix of cultural and social factors within practicing families and communities, FGC is often
considered a necessary part of raising a girl properly, and a way to prepare her for adulihood and marriage (A 997;
Dirie 199%; Furua 2008). Itis often motivated by beliefs about what is considered pmper sexual behaviour, linking the
procedure ta premarital virginity (Shangall 1967) and marital fidefity & 005). Itis also

2712

0707 Interventions for improving outcomes for pregnant women who have experienced genital cutling

associated with the Cullum! ideals oﬂem\nlnﬂy and modesty, and in areas where FGC is a social convention, the pressure to
conform to social norm the practice (Furuta 200 2008) .
although FGC is not candaned by any major eligion, some sosieties caim that 1 1s a religious reqmremenl  (Choinges 2000
Dirie 1891; Isa 1933), while others believe that genital cutting enhances fertility and child survival (Turnes

FGC is often performed by traditional practitioners such as traditional birth attendants (Al-Hussaini 2003; Ahekunv()lzmnrng'e
2008; Chamers 2000; Dirie 1991; Morison 2001; Turner 2007), without any form of anaesthesia or analgesia (Al-Hussaini
2003) using non-sterile instruments such as scissors, razor blades or broken glass (Turmer 2007). Rtis atways traumatic and
is associated with 2 Series of health risks with short- and long-term consequences (Aduqua 1982; Banks 2006; Behrendt
2005; Ghaimers 2300; Jones 1999; Morson 260% Toubia 1594) and even death (Morison 2081). There are no medical
benefits, and it can be potentially dangerous for the health and psychological well-being of the women and girls who are

i

urinary retention due to diffcully passing urine and infections, mostly due to the use of conlaminated instruments (
gn' 1 Mmsun 2001). Long-term complications, often associated with the Type 1il cut (infibulation) include chronic peivic
jon of cysts, vaginal obstruction and infertilty (WHO 2091). Major health problems associated with FGC
laced by most A{dcanwumen today are maternal and neonatal mortality and morbidity and the need for assisted delivery (
Banks 2006). Other includ jical distress (Behrandt 2005; Ghibber 2011), domestic violence (Refaat
2001) and athough ol contoversa, e spread o HIVIAIDS due {0 the frequent use of unclean and non-sterile instruments
(Bragy 1998; Yount 2007), Recer large y hosp d study showed that
of women who had undergone Fac 9 ly more likely to have adverse heaith out ch as necessity for
caesarean section, postpartum haemorrhage, extended matemal hospitalisation, infant resuscitation, stlbisth or early
neonatal death compared vilh those yithoul FGC {Barls 2008). The true magniude of the harmful effecs of FGC may have
inthis study as it based study and insitutional delivery rate is low in Africa (Basks 2008

). ‘Women who delives at home may be even more vulnerable to serious complications s they are not under the help of
experienced doctors and midwives. Additionally, the traumatic experience of FGC, which is usually carried under force,
Ghioe: 2011).

leaves behind a lasting psychological sequel and may adversely affect their mentaf health (Behrandt 2005:
Some studies have reported post-traumalic stress disorder, anxiety, depression and memary lo: e

2087). Furthermore, decreased quality of sexual life due to memories associated with the pmedure uamage to (he sensitive
genital tissues and scar formation have been reported (Behrendt 2008; Elnashar 2007; Thabet 2003).

Descrption of the condifion
FGC refers to all procedures that involve the pariial or fotal removal of the extemal female genitalia, or other injury 10 the
female genilal organs fo culural o other pon-therapeutic reasons i . FGC varies from simple removal of the
clitoris and prepuce to more cha that invalve the  the
with the creation of a covering seal by cutting po apposmmmg of the labia mincra or the labia majora, or both (¥
Based on the recent WHO classification (4 £), there are four different forms of FGC depending on the type and
degree of cutting.
+ Type & cltoridectomy which involves the partial or total removal of the clitoris and/or the surrounding tissues.
+ Type II: excision which is the partial or total removal of the cltoris and the fabia minora, with or without excision of the
labia majora.
* Type lk: nulation Invohing the narioving o te vagial opering wit the realion of a covenng seal by cutting and
appositioning the labia minora and/or the labia majora, with or without excision of the cii
.« T7pa IV: daseribes il ohor harmiul procedures o e fomala genitalia or non-medical purposes, .9, pricking, pircing,
incising, scraping and cauterisation.
Regent eslimates based on current prevalence data indicate that 91.5 million women and girls above 10 years old in Africa
are currently living with the consequences of FGC (Yodar 2008).

Bescriplion of the intervention
to imp tcame i ised pregnant women include demnbulanon [
2001) o epmolomy( urgical removal of
1), infections (WHO, 2091) nselling by trained oaihears
women and ther pariners during antenatal care on the need for deinfibulation and to dissuade them from undergomg
tion after childbirth (Knant 1939 MeCatrey 1985 Rouzi 2001; Rushwan 2060; WHO 2001).

How the intervention might work

Under good clinical guidelines for caring for pregnant women who have undergone genitl cuting, nterventions would
provide holistic care that is culturally sensitive and improve pregnancy d the overall quality
of life of women. Interventions may help by decreasing the risk of pennsal laceration (Nour maa) reducu\g the risk of
matemal and neonatal mortality and morbidity, improving satisfaction

Thabet 2003) and treatment of post-traumatic stress disorders.

Why it I3 important to com;s review

Although some reviews d the impact of various ions d
Denison 2009; Muteshi 2005) none has been carried out & iy
outcome in women who have undergone FGC. In this review, we planned to summarise data relating to the key mlervenuons
carried out to improve outcome and overall quality of lfe in pregnant women who have undergone FGC.
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Objectives

o ciially assiess the impact of interventions (0 improve all oulcomes in prégnant women o women planning a pregnancy
who have undergone ge 9. The comparison group f those who have undergone female genital cutting
but who have not received any intervention.

Methods

Criteria for considering studies for this review

Types of sludies

Randomised controlled trials (RCT), cluster-randomised trials or quas-RCTS.

Types of participants

Al pregner viamen or vamen planing pregaancy who experienced genal culing and who have boen ideniied o
examined by a healthcare professional

Types of interventions
We considered for inclusion studies with all intetvention types including, but not limited to:
+ deifiuiion;
of onsmm and
* treatment ofinfection
» psychological or wunselﬁng and health education.

Types of autcome messures
Primary outcomes
Mother

« Incidence of psychological disorders and/or mental health status measured by validated scales
+ Incidences of urinarylfaecal prablems

Baby

+ Perinatatineonatal mortality

Secondary cutcomes

« Mode of birth (caesarean section, aperative vaginal birth, narmal vaginal birth)

« Incidence of episiatomy

+ Incidence of any surgical perineal procedures

« Incidence of third and fourth degree perineal lacerations at birth

« Incidence of postpartum haemorrhage

+ Incidence of urinary tract infections

+ Incidence of perineal infections

» Incidence of reproductive tract or sexually transmitted infections

« Lesions, scars, cysts and other anatomical damage

+ Genital pain

« Infertility

« Wamen's quality of fife measured by validated scales

+ Need for neonatal tesuscitation (infants)

+ Apgar score at five minutes (infants)

« Need for admission to necnatal unit (infants)

Search methods for identification of studies.

Ejectronic searches

‘We contacled the Trials Search Co-ordinator to search the Cochrane Pregnancy and Childbirth Group's Trials Register (31

December 2012).

The Cochrane Pregnancy and Childvirth Group's Trials Register is maintained y the Trials Search Ca-ordinator and

contains trials identified from:

monthly searches of the Cochrane Central Register of Controlied Trials (CENTRAL);

weekly searches of MEDLINE;

weekly searches of EMBASE;

handsearches of 30 journals and the proceedings of major conferences;

weekly current awareness alerts for a further 44 journals plus monthly BioMed Central email alerts.

Details of the search strategies for CENTRAL, MEDLINE and EMBASE, the list of handsearched journals and conference

proceedings, and the list of journals reviewed via the current awareness service can be found in the ‘Specialized Register’

section within the editorial information about the Cochrane Pragnancy ang Childbith Group.

Trials identified through the searching activities described above ate each assigned to a review topic (or topics). The Trials
4/12
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Search Co-ordinator searches the register for each review using the topic list rather than keywords.
We did not apply any language restrictions.
Searching other resources

Reports produced by allevels of ind academics, and health
surveys, d ed in projects mgardlng FGC such as World Health Organisation
(WHO), The United Nahows Children's Fund (UNICEF), Population {PRB), Genter for D and
Population Activities (CEDPA).

Data collection and analysis

There are naincluced studles i s review. Data collcion and analysis methads tobe used i fuure pdles of i eview
are provided in

Results

Description of studies

There were o randomised controlied trials (RCTs), cluster-randomised trials or Guasi-RCT's identified fram the search
strategy.

Results of the search

The search retrieved no triat reports.

Risk of bias in included studies
Not applicable.

Effects of interventions
Not applicable.

Discussion

‘There were no randomised controlied trials (RCTs), cluster-randomised trials or quasi-RCTs identified that compared
intervention outcomes for pregnant women or women planaing a pregnancy who have experienced genital cutting with those
who have not received any intervention. Most female genital cutting (FGC) research to date has looked at issues regarding
prevalence, context in which the practice is carried oul and the short- and leng-term medical consequences in women and
their infants. The majority of this research is usually Ihmugh queslionnaire surveys, qualitative research, anﬁ anmropclogmal
studies (Population Coungit 2002). In the case of research to impr

medical Gase histories and case studies have been the norm. We identified one study In which participants were randomly
assigned to FGC intervention (Thabet 2003). however, this study did not meet the eligibily criteria for this review. To
evaluate the effectiveness of interventions requires @ study design that follows the principle of experimentation. Howaver, an
important aspect of FGC intervention research that should be given proper consideration are the ethical principles underlying
the way the study is designed and the data collected. In this review, this requirement precluded the inclusion of any trial from
the onset.

Authors' conclusions

Implications for practice

Although female gennal cutting (FGC) research has focused mainly on observational studies to describe the social and

cullural context of the practice, a few well-designed studies have described the gynaecological and obstelric sequelae of

genital cutting mcluamg chronic pelvic infection, formation of cysts, virginal obstruction and infertiity, maternal and neonatal

mortality and morbidity during pregnancy and the need for assisted defivery. ions for improving pr

for women presenting with complicalions of FGC such as deinfbulation, realment ofinfections and the management of
‘usually delivered as cases. Therefore, most interventions are case-specific

and results and conclusions drawn from those cases must be interpreted within the context and imitation of each case.

Implications for research
The unavallabillty of randomised controlled trials (RCTs), cluster-randomised trials or quasi-RCTs on interventions to improve
‘autcomes from genital cutting among pregnant women or women planning a pregnancy raises the question of the
‘appropriateness of conducting research within this context. Randomised controlled trials provide the most reliable evidence
onthe effectiveness of nterventions, and it may be possible o conduct an RCT, depending on the topic and rese:
question addressed. However, cl may consider the possibility of valid difficulties in conducting RCTs
for some forms of complications resulting from FGC. Furthermore, the willingness of women to undergo randomisation on an
issue that is enmeshed in cultural raditions and beliefs, which could also be potentally ife-threatening when first

calis o question the of this research method, depending on the severity
of the case. Altematively, a cluster-RCT of a policy on clinical managemenlof viomen with genital cutting might provide
information on the success of i for women who hz this practice.
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1 Methods of Data soliection and analysis to be used in futre updates of this review

Data collection and analysis

Selection of studies
At least two review authors will independently assess for inclusion all the potential studies we idenify as a result of the

search strategy. We will resolve any disagreement through discussion. If agreement cannot be reached, we would consult a
third party.

Labour and Welfare, Jagan
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Data extraction and management

We will design a form to extract data. For eligible studies, at least two review authors will extract the data using the agreed
form. We wiill resolve discrepancies through discussion. We will enter data into Review Manager software (RevMan 2011)
Ind check for accuracy. When information regarding any of the above is unclear, we will attempt {o contact authors of the
original reports to provide furiher details.

Assessment of risk of bias in Included studies

‘Twa review authors will independently assess risk of bias for each study using the crieria outlined in the Cochrane:
Handbook for Systematic Reviews of Interventions ( Hicgins 2011 ). We will resolve any by discussion or by
involving a third assessor.

{1) Sequence generation (checking for possible selection bias)
We willdescribe for each included study the method used to generate the allocation sequence in sufficient detail to allow an
‘assessment of whether it should produce comparable groups. We will assess the method as:

+ fow risk of bias (any truly random process, e.g. random number table; computer random number generator),
+ high risk of bias (any non-random process, e.9. odd or even date of birth; hospital or clinic record number),
+ unclear risk of bias.

(2) Allocation conceaiment (checking for possible selection bias)
‘We will describe for each included study the method used to conceal the aliocation sequence and determine whether
infervention allocation could have been foreseen in advance of, or during recruitment, or changed after assignment. We will
assess the methods as:

« fow risk of bias (e.g. teleph cal numbered sealed cpaque envelopes);

+ high risk of bias (open random allocallon unsealed or non-opaque envelopes, alternation; date of birih);

« unclear risk of bias.

{3.1) Blinding of participants and personnel (checking for possible performance bias)

‘We will describe for each included study the methods used, if any, 1o blind study participans and personnel from knowledge
of which intervention a participant received. We will consider that studies are at low risk of bias if they were blinded, or if we
judge that the lack of blinding would be unlikely to affect results. We will assess blinding separalely for different outcomes or
ciasses of oulcomes.

We will assess the methods as: .

« low, high or unclear risk of bias for participants;
« low, high or unclear risk of bias for personnef;

(3.2) Blinding of outcome assessment (checking for possible detection bias)
We will describe for each included study the methods used, if any, fo blind outcome assessors from knowledge of which
intervention a participant received. We wil assess blinding separately for different oulcomes or classes of outcomes.
We will assess methods used to blind outcome assessment as:

« low, high or unclear risk of bias.

(4) Incomplete outcome data (checking for possible attrition bias through withdrawals, dropouts, protocol

deviations)

We will describe for each included study, and for each out class of outcomes, th of data including

attrition and exciusions from the analysis. We wil state whether atirition and exclusions were reported, the numbers inciuded

in the analysis al each stage (compared wilh the total randomised participants), reasons for attrition or exclusion where

reported, and whether missing data were balanced across groups or were related to outcomes. Where sufficient information

is reported, or can be supplied by the trial authors, we will re-include missing data in the analyses which we undertake. We

will assess methods as:

« low risk of bias {e.g. less than 20% missing outcome data; missing out data balanced

« high risk of bias (e.g. numbers or reasons for missing data imbalanced across groups; ‘as treated" mmys.s ‘done with
substantial departure of intervention received from that assigned at randomisation);

« unclear risk of bias

(5} Selective reporting bias

‘We will describe for each included study how we ir

found. We will assess the methods as:

» low risk of bias {where it is clear that ali of the study’s pre-specifie
review have been reported);

~ high risk of bias (where not all the sludy's pre-specified outcomes have been reported; one or more reporied primary

utcomes were not pre-specified; cutcomes of interest are reported incompletely and so cannot be used; study fails to

include results of a key outcome that would have been expected to have been reported);

« unclear risk of bias.

the possibilty of sefecti porting bias and what we

of interest to the.

outcomes and all expected
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(6) Other sources of bias

We will describe for each included study any important concems we have about other passible sources of bias. We will
assess whether each study was free of other problems that could put it at risk of bias by stating:

+ low risk of other bias;
« high risk of other bia
« unclear whether there is risk of other bias.

{7) Overall risk of bias

We vill make explicit judgements about whelher studies are at high risk of bias, according to the ciileria given in the
Cochrane Handbook for 2011). With reference to (1) to () above, we wili
assess the likely magnitude and direction aﬂhe bias and whether we fer it is likely to impact on the findings. We will
explore the impact of the level of bias through undertaking sensitivity analyses.

Measures of treatment effect

Dichotomous data

For dichotomous data, we will present results as summary risk ratio with 95% confidence intervals.

Continuous data

For continuous data, we will use the mean difference if outcomes are measured in the same way between trials, We will use
the slandardised mean difference to combine trials that measure the same outcome, but use different methods.

Unit of analysls issues

Unit of analysis will be i women. trials if they are identified.
Cluster-randomised trials

We il include ci trials in the analy viith individuall trials. We will adjust their sample

sizes using the methods described in the Cochrane Handbook forsysnemﬂlrc Reviews of Interventions Section 16.3.4 (
Higamns 2011) using f the intracluster i it (ICC) derived from the trial (if possible), from a
similar trial or from a study of a similar population. Jf we use ICCs from other sources, we il report this and conduct
sensitity analyses to Arweslugale me effect of variation in the ICC. If we identify both cluster-randomised trials and

trial lan ise the relevant information. We will consider it reasonable to combine the
results from both if there is lmls ha(evoganmly between the study designs and the interaction between the effect of
intervention and the choice of randomisation unit is considered to be unlikely.
We will al ity in the unit and perform a sensitivily analysis to investigate the effects
of the randormisation unit,

Dealing with missing data

For included studies, we will note levels of aftrition. We wilt explore the impact of including studies with high levels of missing
data in the overall assessment of treatment effect by using sensitivity analysis.

For all outcomes, we will cay out analyses, 8s far as possible, on an intention-o-treat basis, i.e. we wil atlempt to include
2l paricipants randomised 16 each group i the analyses, and all participants will be analysed in the gmup towhich they
were allocated, regardless of whether or not they received the allocated interventi in
‘each trial will be the number randomised minus any participants whose outcomes are known to be mssvng

Assessment of heterogeneity
We will tatistical the T, 12 and Chi® stalistics. We will regard
heterogeneity as substantial if the I* \sgmaleriban 30% and either the T* is greater than zero, or there is a low P value (less
than 0.10} in the Chi® test for heteragensity.

Asssssment of reporting biases
If there are 10 or more studies in the meta-analysis, we will investigale reporting biases (such as publication bias) using
funnel plots. We will assess funnel plot asymmelry visually, and use format tests for furnel plot asymmetry. For conlinuous
outcomes, we will use the test proposed by Sager 1997, and for dichotomous outcomes, we will use the test proposed by

cord 2006, If asymmelry is detected in any af these fests or is suggesled by & visual assessment, we will perform
exploratory analyses to investigate it
Data synthesis
We will carry out stalistical analysis using the Review Manager software (RevMan 2011). We will use fixed-effect meta-
analysis for combining data where it is reasonable to assume that studies are estimating the same underlying treatment
effect: i.e. where irials are examining the same intervention, and the trials’ populations and methods are judged sufficiently
simila. f hee is clnical heterogenety sufficient to expect that he underlying treatment effects difer between trials, or f
substantial statistical heterogenity is detected, we will use rand ysis to produce an it
an average treatment effect across trials is considered clinically meaningful. The random-effects summary wil be treated as
the average range of possible treatment effects and we will discuss the clinical implications of treatment effects differing
between trals, If the average treatment effect is not clinically meaningful, we will not combine trials.
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If we use random-effects analyses, the results will be presented as the average treaiment effect with its 95% confidence
interval, and the estimates of T and .

‘Subgroup analysis and Invest(gatvon of | heremgenel!y

If we identify substantial T ing subgroup analyses and sensitivity analyses, We will

consider whether an overall summary is meanlnghﬂ and it ls. use random-effects analysis to produce it

We plan to carry out the following subgroup analyses.

« Type | and type Il genital cutting.

« Type Il and type IIf genital cutting.

« Type | and type lll genital cutiing.

The following outcomes will be used in subgroup analysis.

« The need for perineal surgery at birth.

» Incidence of perineal lacerations at birth.

» Psychological disorders.

For ﬁxedveifeu inverse variance mela»ana!yses. we will assess differences between subgroups by interaction tests. For
and fixed-efiect mets than inverse variance, we will assess differences

lbgroups by inspection of the subgroups’ wnmenue intervals; non-overlapping confidence intervals indicate a
slatislicslly significant difference in trealment effect between the subgroups.
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Abstract
Background
Chjectves
Search methods

We searched the Cochrane Pregnancy and Childbirth Group's Trials Register (6 February 2013) and reference lists of
retrieved studies.

Selection criteria

Data coliection and anaiysis
Main resuils

Authors’ sonciusions

Plain language summary
Background

Syphilis is a potentially fatal, sexually transmitted disease (STD) that can be transmitted lo the fetus of a pregnant woman
infected with syphilis. Though preventable, globally, each year about two million pregnant women become infected with
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syphilis, the majority of whom live in developing countries (WHE 2011). The yearly toll of adverse bih outcomes associated
wilh untreated maternal syphils is 730,000 to 150,000, of which nearly 650,000 deaths ocour n fetuses and nawbom (

Schmid 2007; WO 2010) Malama\ syphilis is less of a concemn in developed tries than in dt
example, ild transmission), women with syphiis attending antenatai

cargis eslvma‘ed tobe h:ghesl in Latin America (3.90%) and Africa (1.98%) .Ehmld 2007). In Africa alone, syphilis causes
nearly 400,000 stillbirths and newbom deaths in a single year (Anonymous 2012). Furthermore, concem is deepening in
countries such as China where an increase in the disease incidence has already been cbserved (Cheng 2007; Tucker 2010).
in China in 2008, amang 9480 tolal cases, an average, more than one baby per hour was bom with congenital syphils; the
observed amplification rate was by a factor of 12 during the five preceding years (Ticke: 2010). Moreover, peaple with the

human ir synarame (HVIAIGS) ususlly become infected i
syphilis and vice versa s 2 o, 1 rse n comgentalsyahis i many countries in Sub.Saharan Afica has
been aggravated by HI recton s highly burdenad by HIVIAIDS infoction (WELD 2010)

The World Health Orgamzslmn (WHO) has estimated mat abolﬂ 50% of preguant women with unlroated syphils il transmit
the infection 10 the fetu: ion, prematurity, stilbisth, low birthweight,
neonatal death, or ser\nus sequelaa in Invebom 171180!6\1 ohlldrsn ﬂﬁo 701 However. lhese adverss nu(comes are
preventable, and existing health "
screening, and timely treaiment have been suggeshed as a means o uunml syphils-stiributable pennalal deaths and stilbirth
incidence by about 50% (Bigue 2000; Hawkes 2011; Myer 2003; Wilkinson 1998). Hence, every pregnant woman has been
urged to undergo routine antenatat check-up (UNICEF 2005; WHO 2607). Yet, for decades, in spite of the existence of an
‘antenatal sereening policy in the majority of the countries, policy implementation is typically facking (Gleyd 2001; Hossain
208D).
Additionally, the control and efimination of syphilis is hindered by the fact that the majority of infected women are not tested;
nearly every one of those who is tested either does not undergo prompt treatment or is missed entirely (WHO 2017). Despile
the availabilty of various improved diagnastic tools and cost-effective prevenuun therapy (Pesting 2004; WHG 2010), the
f ipted by the ty of the natural disease history, coupled

with m ahsenae of precise clinical in infected patients (Peging 2004). t has also be
absence of antenatal care, and poor quality services are likely to be important factors in raising the number of mothers giving
birth to newborns with congenita! syphilis (Walker 2062; Wilkinson 1998),
Scientific efforts for the prevention and elimination of congenital syphilis have been accelerated by the development of
reliable and improved diagnestic tools such as on-site syphilis testing, providing rapid results and immediate therapy for sero-
posilive women in primary care setiings. |n uddmon to taboratory testing, on-site testing might be a useful strategy to curb
‘congenital syphilis and its associated ad \es by reducing treatment delays and increasing the numbers of sero-
posilive women treated (Delport 1938; F: 199 enruskens 1995). Although the effects of on-site testing in observational

studies (Bigue 2000; Temmerman 2600) were positive, one randommc wn!loﬂed study found no effective impact on either
treatment rates o perinatal mortality reduction (Mver 2003). Indeed, in spile of the presence of laboratory access in some
developing areas, the number of infected wamen treated fully is snll in be minosty (Wikinson 1987, Furthermore, in
developing countries, useful screening tools such as treponemal te bie only at
large regional centres (Paeling 2004). Hence, syphilis screening has been constrainad by varying dynamics and targely due
to the defays in the identification and treatment of the infected women (Roichford 2000). Therefore, it is crucial to assess the

i of available gies for the d on of syphilis infection in e

Desaription of the condition
Syphilis is caused by the bacterium Treponema pallidum. The disease manifestation is protean; involvement of any organs in
this disease is possible and it may appear with multiple clinical manifestations resulting in a range of severe health outcomes
(COG 20310). Syphilis infection is transmitted via person-to-person direct contact with a syphilis sore, and during vaginal, anal
or oral sexual intercourse. The extemal genitals, vagina, rectum or anus are the main organs where sores usually occur,
including lips and inside the mouth. The fisk of acquiring HIV infection in an individual with syphilis is two- to five-fold if
exposed when an ulcer is pmsem, and consequently, individuals involving in high-risk sexual behavior are fikely to suffer
from syphilis and H v ioni. Furthermore, the syphilis bacterium can be vertically transmitted to the fetus of a pregnant
'woman who has a syp! rﬂecue reportedly, at least two-thirds of alf newborns are infected from maternal syphilis (7

1990). The likelihood of fetal ‘among women wil hilis infection (i, rapid plasma reagin (RPR)
litre greater than 1:4), specifically, insufficient or untreated infection acqui:ed wilnin the five years prior {o the pregnancy (
Hannah 2011). Sixty-nine per cent of such women with active infection rience a variety of adverse birth outcomes
Inrgham 1950; McDermolt 1989), i.e. late miscarriage (after 16weaks) o silbirh o 55% cases, neonatal death at term in
11%, preterm of low birthweight in 13%, and classic aymp!oms ‘and clinical signs of congenital syphilis in 20% (ingraham
1950; McDermott 1693; Schanid 2004; Walson-Jon 12}, Classically, newboms with congenital syphilis are severely
infected premature infants with marasmus, a pot belly, ‘old man faces' and withered skin (Waiker 2031). The severity of the
‘adverse birth outcomes associated with congenilal syphili ly by th lengih of infection as.
well as pregnancy stage. The majosity of the preg i syphilis nd 50 are many infected
newborns at the time of their birth (Peeimq 2004). Therefore, if not treated immediately, wnhm a few weeks the disease
progression can be fatal (GG 2

Description of the intervention
Early detection and administration of appropriate therapies are at the centre of syphilis prevention strategies: undergoing
syphilis screening tests at the first antenatal check-up within the first trimester and again in late stage of pregnancy followed

2/12

0683 Strategies of testing for syphilis during pregnancy

by prompt treatment of sero-positive women with a single dose of long-acting peniciliin before the second trimester (WHQ
2010).

‘Serologic testing is the core sirategy of syphiis screening and diagnosis (Hook 1992; Peeing 2604). The are two main types
of serologio tests: ron-reponemal tests and treponemal lests. Non-Ireponema tests identiy antibodies to reagin, &
antigen that cts with antibodies present n the sera of patients with syphiis. Non-
reponemal tests such s the RPR fest are easy o perform, sensilive, and relatively cheap (B . Furthermore, the
non-treponemal test is quantitative and treatment response can be followed over time (Fiumara 1878). On the other hand, in
most cases, the treponemal tests remain positive indefinitely, whether the person has been treated or nat. In addition,
treponemal tests, .9. enzyme immunoassay (EiAs) are more costly than non-treponemal tests and can be difficult to
perform (Pesiing 7004). Seroprevalence data from antenatal screening programmes are used as ane of the proxy indicators
for monitoring the prevalence of sexually transmitted infections (Pesling, 2004). Non-treponemal tests such as RPR can be
performed at a local laboratory but one of the major limitations is that RPR can nat be carried out on whole blood.
Comversal, confrmalory assays such as EIAs, athough usefui o obtain provalence rales and surveillanc facts, are usually
available only a ref rge regional settings. Currently, numerous improved sero-
diagnostic tools are available lor the controf and lreatman( of syphilis, For example, nowadays RPR and Venereal Diseases
Research Laboratory test (VORL) reagents can be stored af room-temperature. In addition, existing solar-energy powered
rolators have provided the means 10 carry out these tesls in resource-poor setfings where there is a lack of, or no electricity (
Becling 2004). Rapid and easy treponermal tests using whole blood, serum or plasma can be slored at foom temperaturo for
sietot2 manths are ive (Peeling 2004), and the of some of these tests is comparable to laboratory
tests (Fears 20 n 2000). itis noteworthy that syphilis screening and treatment are estimated to be the most cost-
effective public heal!h interventions in existence (WHO 2007).

How the intervention might work

‘Prevention success fies in the early delection of syphilis in pregnant women and prompt treatment management before the

second trimester (WHO 2019). As recommended by the WHO, ali pregnant women should undergo antenatal syphilis

‘screening tests; however, by some means, wormen without test resuls at defivery should also be tested or re-tested. Women

should also be well informed about the importance of being tested for HIV infection. Additionally, this treatment should also

be offered to their partners and treatment planning should be primed in order (o protect their infants at birth. Screening of
regnant women in the early stage of their pregnancy (preferably prior to 24 weeks of gestational age) can substantially avert

the burden of associated adverse birth outcomes in many parts of the developing world. Screening pregnant women at the

routine antenatal check-up, in the first trimester, and again in the late stage of pregnancy, and finally the prompt treatment of

those women detected with syphils Sero-positive results are desirable. Syphiis is curable by administering a single dose of

fang-acting penicillin, and prevents related consequences i the unborn babies. Either one (primary or secondary disease) or

three (latent disease) penicilin doses can be effective to treat matemal syphilis, depending on the disease stage.

‘Why R is important to do tis review

Evidence on the effectiveness of screening sirategies for the detection and treatment of maternal syphilis is scarce from

randomised controlled trials, and most of the knowledge is derived from observational studies. Moreaver, earlier rewews of

syphilis Screening and treatment detected either no intervention effect on preterm birth reduction (Bzros 2010), of

grade of evidence (Menezes 2309). Therefore, this review will attempt to accumulate quality evidence an the eﬂeﬂweness of

syphilis screening stralegies in pregnant women and their neonates.

Objsctives

To assess the effectiveness of maternal syphilis screening strategies.

Methods

Criteria for considering studies for this review

Types of stutfies

Randomised (individual and clustered) controlied trials comparing different syphiis screening strategies during routine

antenatal check-up wil be sought, The unit of randomisation couid be either individual pregnant women or any formal
healthcare faciies e.g. healtn posisicifics. Studies that have been presented only as absiracts wil also be inciuded

indicaling their appropriate status. Cross-over trials and quasi igns il

Types of participanis

The eligible pamclpanls vill be either pregnant women or heathcare depending on the isation unitin
each included ria

Types of interveniions

We plan {0 examine the effectiveness of syphilis testing strategies offered to pregnant women attending routine antenatal
check-up. We will compare available syphis sereening tests versus no screening tests. Howover, if we find trials that
investigate the effect of combined screening strategies, i.e. syphilis and HIV/AIDs screening, we will consider them for
inclusion in the subsequent review, ifthe only difference befween the arms was thal of syphilis screening strategies.

Types of outcome measures

3/12

0683 Strategies of testing for syphilis during pregnancy

+ Perinatal mortality
+ Coverage of different screening tests for the detection and treatment of sypnms infection
« Obstacles/challenges in the uptake of antenatal syphilis screening test

Secondary oulkames

« Incidence of congenital syphilis
« Incidence of HIV/AIDs in pregnant women and neonates

« Any other adv red in the i will be
Economic data for the use of healthcare resources

Mothers

+ Antenatal hospital admission

Neonates

+ Special carefintensive care admission
Search methods for identification of studies
Electronic searches
We contacted the Trials Search Co-ordinator to search the Cochrane Pregnancy and Childbirth Group's Trials Register (6
February 2013).
The Cochrane Pregnancy and Childbirth Group's Trialss Register is maintained by the Trials Search Co-ordinator and
contains trials identified from:
1. monthly searches of the Cochrane Central Register of Controfled Trials (CENTRAL);
2. weekly searches of MEDLINE;
3. weekly searches of EMBASE;
4. 30 journals and the of m
weekly current awareness alerts for a further 44 ]oumals ulus monthly BioMed Central email alerts.
Detais of the search strategies for CENTRAL, MEDLINE and EMBASE, the list of handsearched joumnals and conference
proceedings, and the lst of joumals reviewed via the current awareness service can be found in the ‘Specialized Register’
section within the editorial information about the Cochrang Preanangy ang Chidbinth Group.

EE

Trials identified through the searching activities described above are each assigned to a review topic (or topics). The Trials
earch Co-ordinator searches the register for each review using the topic list rather than keywords.

Searching other resources

We checked the studies cited in relevant review articles.

We did not apply any language restrictions.

Data collection and analysis

Selection of studies

Two review authors (S Shahrook (SS) and R Mori (RM)) will independently assess all the potential studies identified from the

search methods to be included in the review. Two review authors will obtain the full text of all efigible trials identified by at

least one author, and independently review the full copies for eligibility. We will aitempt to contact authors of the original

studies if we nead further clarification for inclusion. We will rescive any disagreement through discussicn or, if required, we

will consult an arbiter.

Data extraction and management

Data will be extracted using a specified form, For eligible studies, two review authors (SS and RM) will extract the data using

the agreed form. We will resolve discrepancies through discussion or, if required, we will consuilt an arbiter. We will enter

daa into Review Manager software (ReyMan. 2011} and check for accuracy.

When information regarding any of the above is undiear, we will attempt to contact authors of the original reports to pravide

further details.

Assessment of risk of bias In included studies

$8 and RM W\ll mdependenlly assess risk ol blas for each study using the criteria outiined in the Cochirane Handbook for
terventions 011). We will resolve any disagreement by discussion o by involving a third

assessor.

(1) Random sequence generation (checking for possible selection bias)
We wil describe for each included study the method used o generate the aliocation sequence in sufficient deal o allow an
assessment of whether it should produce comparable groups.

We will assess the method as:

« low tisk of bias (any truly random process, e.g. random number table; computer random number generator);
- high risk of bias (any non-random pracess, e.q. 0dd or even date of birth; hospital or clinic record number);
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« unclear risk of bias.

(2) Allocation concealment (checking for possible selection bias)
We will describe for each inciuded study the method used to conceal allocation to interventions prior to assignment and will
assess whether intervention allocation could have been foreseen in advance of, or during recruitment, or changed after
assignment.
We will assess the methods as:

« low risk of bias (e.g. telep! tral numbered sealed cpague envelopes):

« high risk of bias {open random al\muun. unsealed or non-opaque envelopes, altemation; date of birth);

« unclear risk of bias.
(3.1) Blinding of participants and personnel {checking for possible performance bias)
We will describe for each included study the methods used, if any, to blind study paricipants and personnet from knowledge
of which intervention a participant received. We will consider that studies are at low risk of bias if they were blinded, or if we.
judge that the lack of blinding would be uniikely to affect results. We will assess biinding separately for different outcomes or
classes of oufcomes.
We will assess the methods as:

« low, high or unclear risk of bias for participants;

« low, high or unclear risk of bias for personnel.
(3.2) Blinding of outcome assessment (checking for possible detection bias)
We will describe for each included study the methods used, if any, to blind outcome assessors from knowledge of which
intervention a participant received. We wil assess blinding separately for different outcomes or classes of oulcomes.
We will thods used to blind outs as:

« low, high or unclear risk of bias.

(4) Incomplete outcome data (checking for possible attrition bias due to the amount, nature and handling of
incomplete oulcome data)
We will describe for each included study, and for each outcome or class of outcomes, the completeness of data including
attrtion and exclusions from the analysis. We will state whether attrition and exclusions were reported and the numbers
included in the analysis at each stage (compared with the total randomised participants), reasons for attrition or exclusion
where reported, and whether missing data were balanced across groups or were relaled to outcomes. Where sufficient
information is reported, o can be supplied by the trial authors, we will re-include missing data in the analyses which we
undertake.

We will assess methods as:

+ low risk of bias (e.g. no missing outcome data; missing outcome data balanced across groups);

+ high risk of bias (e.9. numbers of reasons for missing data imbalanced across groups: ‘as trealed' analysis done with

received from that assi

- unclear ﬂsk ol bias.

(5) Selective reporting (checking for reporting bias)

We will describe for each included study how we investigated the possibilty of selective outcome reporting bias and what we

found.

We will assess the methods as:

» low risk of bias {where itis clear that all of the study's specified outs
review have been reported);

« high risk of bias (where not all the study's pre-specified outcomes have been reported; one or more reparted primary
outcomes were not pre-specified; outcomes of interest are mp:med incompletely and 5o cannot be used; study falls to
include results of a key outcome that would have be b

« unclear risk of bias.

(6) Other bias (checking for bias due to problems not covered by (1) to (5) above)

We will describe for each included study any important concems we have about other possible sources of bias.

We will assess whether each study was free of other problems that could put it at risk of bias:

« low risk of other bias;

« high risk of other bias;

» unclear whether there is risk of other bias.

(7) Overall risk of bias

We will make explicit judgements about whether studies are at high risk of bias, according to the criteria given in the

Handbook (Higgins 2011). With reference 1o (1} to (6) above, we will assess the likely magnitude and direction of the bias

and whether we consider it is likely to impact on the findings. We will explore the impact of the fevel of bias through
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undertaking sensitivity analyses - see Sensitivity anaivsis.
Measures of treatment effect
Dichotomous data
For dichotomous data, we will present results as summary risk ratio with 95% confidence intervals.
Continuous data
For continuous data, we will use the mean difference if outcomes are measured in the same way between tdals. We will use
the standardised mean difference to combine trials that measure the same outcome, but use different methods.
Unit of analysis issues
Cluster-randomised trials
We will include cluster-randomised trials in the analyses along with individually-randomised trials. To take account of design
effect, we wil adjust their sample sizes using the methods described in the Handbook using an estimate of the intracluster
carrelation co-efficient (ICC) derived from the trial (if possible), from a similar trial or from a study of a similar population. If we
use [CCs from other sources, we will report this and conduct sensitivity analyses to investigate the effect of variation in the
ICC. If we identify both trials and individually trials, e plan to synthesise the relevant

information. We wil consider it easonabl fo combine the resulls fram both if thers s lile heterogeneity between the study
designs and the interaction between the effect of intervention and the choice of randomisation unit is considered to be
uniikely.

Trials with more than two treatment groups

It trials with more than two intervention groups (multi-arm studies) are identified, only directly relevant arms will be included. If
studies with various relevant arms are idenified, groups will be combined to generate a single pairwise comparison (t
2011), and the di datain the gory will be included. If the controt group is shared by
two or more study arms, the control group over the number ofrelevanl subgroup categories wil be divided to avoid double
counting the participants (for dichotomous data, we wil divide the events and the total population, and for continuous data,
we wilt assume the same mean and standard deviation but will divide the total population). The details will be described in
the 'Characteristics of included studies tables.

Cross-over trials

We will not include cross-over trials as they are generally considered to be inappropriate while measuring a primary outcome
‘which is ireversible such 85 mortality as described in the Cochrane Handbook for Systematic Reviews of inierventions
section 16.4.

Dealing with missing data
Forincluded studies, we will nole levels of attition. We will explore the impact of including studies with high levels of missing
data in the overali f treatment effect by ity analysis

For all outcomes, we wil carry out analyses, as far as possible, on an intention-to-treat basls, L. we will attempt to include
all participants randomised to each group in the analyses, and all participants will be analysed in the group to which they
were alfocated, regardless of whether or ot they received the allocated inervention. The denorminator for each autcome in
‘each trial wil be the number randomised minus any participants whose outcomes are known 10 be missing.

Assessment of heterogenelty

We will assess statistical heterogeneity in each meta-analysis using the T*, 1 and Chi” stalistics. We wil regard
heterogeneily as substantial i I is greater than 30% and either T is greater than zero, o there is a low P value (less than
0.10) in the Chi? test for heterogeneity.

Assessment of reporting biases

if there are 10 or more studies in the meta-analysis we will investigate reporting biases (such as publication bias) using
funnet plots. We wil assess funnel plot asymmetry visually. If asymmetry is suggested by a visual assessment, we will
perform exploralory analyses o investigate it.

Data synthesis

We will carry out statistical anaiysis using the Review Manager software (Rey] ). We will use fixed-clfect mela-
analysis for combining data where it is reasonable to assume that studies are estimating the same underlying treatment
effect: i.e. where trials are examining the same intervention, and the trials’ populations and methods are judged sufficiently
similr. 1fthere s clinial heterogeneity sufficient to expect that the underlying treatment effects differ between tias, or i

substantial statistical heterogeneity is detected, we will use rand © i summary it
an average trealment effac acrass sl is considered dlinicaly meaninglul The randon-effects summary wil be teatod as
the average range of possible treatment effects and we will discuss the of treatment effer

between trials. If the average treatment effect is not clinically meaningful, we will not combine trials.

1f we use random-effects analyses, the results will be presented as the average treatment effect with its 95% confidence
interval, and the estimates of T?and P,

Subgrezip analysis and investigafion of haterogeneity
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When data are available or appropriate, we plan to carry out the following subgroup analyses.

1. Low-income versus middle-income countries.
2. Study settings. ie. antenatal clinics versus other healthcare faciities.
3. HIVIAIDS nfection status of the pregnant women and neonates.
4. Syphilis screening strategies including HIV/AIDS versus without HIVIAIDS screening.
The following outcomes will be used in subgroup analysis.

+ Perinatal mortality.

« Coverage of different syphilis screening tests.

« Obstaclesfchallenges in the uptake of antenatal syphilis screening tests.

We will assess subgroup differences by interaction tests available within RevMan (RevMan 2011). We will report the resuits
of subgroup analyses quoting the x statistic and p-value, and the interaction test 1 value.

Sensitivity analysis

Sensitivity analyses will be performed to assess the risk of bias effects (trials with low or unclear sequence generation and
allocation concealment and either high levels of attrition or inadequate bfinding) on the analyses. If any cluster-randomised
trials are identified and included, sensitivity analysis using a range of ICG values will be camied out. We will carry out
sensitivity analysis for primary outcomes only.

Results

Deseription of studias

Reguits of the search

The search of the Pregnancy and Childbirth Group's Trials Register retrieved three reports (Figure 1).

included studies

Excluded studies

Risk of bias in Included studies

Allocation (sefection bias)

Blinding {performance bias and delection bias}

Incomplate oufcome dala (attrition bias)

Selective reporting (reporting bias}

Qiher pelentiat sources of bias

Effacts of interventions

Discussion

Authors' conclusions

implications for practice

Implications for research
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Abstract

Background

Most deaths of infants with chronic lung disease (CLD) are caused by respiratory failure, unremitting pulmonary artery

hypertension (PAH) with cor pulmonale, or infection. Although the exact prevalence of PAH in infants with CLD is unknown,

infants with CLD and severe PAH have a high mortality rate. Except for oxygen supplementation, no specific interventions

have been established as effective in the treatment for PAH in premature infants with CLD. Little has been proven regarding
ical of remain ing adverse effects.

Qbjectives

To review current evidence for the benefits and hamms of hydralazine therapy to infants with persistent hypoxemic respiratory

failure.

Search methods

We searched the Cochrane Central Register of Controlied Trials (CENTRAL, The Cochrane Library), MEDLINE via PubMed

and EMBASE, and other clinical trials registries through November 2011 using the standard search strategy of the Cochrar

Neonalal Review Group. We searched these databases using a stralegy combining a variation of the Cochrane highly

sensilive search strategy for identifying ised trials in MEDLINE; g version with selected MeSH
1712
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and free-text terms; hydralazine, vasodilator agent, antihypertensive agent, heart diseases, lung diseases, respiratory tract
diseases, infant, and randomised controlled trial.

samdlon emeyia

i trials for inclusion. We included low birth weight
(LBW) infants i ersistent hypmm.c msp)ramry faiure who were treated with any type of hycralazine therapy.

Data collection and analysis

Two review authors independently assessed trial quality according to pre-specified criteria.

Main results

We found no studies meeting the criteria for inclusion in this review.

Authars' conclusions

There was insufficient eviderice to det efficacy of ine in LBW infants with persistent hypoxemic
mpvranory failure, Since hydralazine Is inexpensive and polentially benoficial, randomised controlied trials are

recommended. Such trials are paricularly needed in setfings where ather medications such as siidenafi, inhaled ilric oxide
(iNO), or exlmwrporeal membrane oxygenalion (ECMO) are not availabe.

Plain language summary

Hydralazine for pulmonary hypertension In low birth welght infants with chronic lung disease

In premature infants, puunonary arterial hypertension (PAH) assoclama with chronic lung disease (CLD) is associated with
high mortality rate. Wi ption of 0 have been established as an
lfecive lreatmant for PAH in pemature fants Wit CLD. Vasodiators could be effective treatments to reduce pulmonary
arterial pressure, but e has been ing their clinical remains regarding adverse
efiects. This review found no trials of the use of hydralazine for fow birth weight infant with PAH related to GLD. Howaver,
since hydralazine is inexpensive and potentiaily beneficial, randomised controlled trials are recommended.

Background
Description of the cendition

General definition of bronchopulmonary dysplasia and chronic lung disease

In 1957, Northway et al first described bronchopulmonary dysplasia (BPD), a new pulmonary disorder that developed in
premature infants exposed to mechanical ventilation and high oxygen supplementation (1 In 1988, Shennan
and co- that oxygen at 34 10 36 weeks’ postmenstrual age (PMA) predicted worse
outcome in premature infants than oxygen dependency al 28 days (Shenpan 1958). In 2001, a National Institute of Child
Health and Human Development/Nationat Heart, Lung, and Blood Inst ice of Rare Diseases workshop developed a
definition of BPD that has been accepted in the clinical field (Jobe 2001; Bangalari 2006). They defined BPD as the need for
supplemental oxygen for at least 28 days afier birth. As fess-mature infants were routinely supported in neonatat intensive
care, the deficiencies of using a definition of BPD at 28 days became apparent.

Relatively more mature infants can develop 8PD. Althaugh the path to BPD or chronic lung disease (CLD) is most often due
to prematurity and respiratory distress syndrome, several other condilions, such as pneumonia, sepsis, aspiration
syndromes, pulmanary hypoplasia, diaphragmatic hemia, and conge: art disease, can be a cause of CLD. The inciting
factors are not only the underlying disorder, but also the effects of the supportive treatment, including mechanical ventilation,
barotrauma, and oxygen toxicity (Allea 2003). For the puspose of this review, we have defined CLD as oxygen requirement at
36 weeks' PMA.
Chronic lung disease and pi ry
Most deaths of infants with CLD are caused by respiratory failure, unremitting pulmonary artery hypertension (PAH) with cor
pulmonale, or infection. PAH in infants with CLD results from a combination of factors including an absalute reduction in the
size and complexity of the pulmonary vascular bed, increased resting tone of puimonary artery smooth muscle, and
increased reactivity of the arteries to a variey of stimull (Tomashefski 1984; Bush 1999; Hislan 1950; Stenmark 2005).
Although the exact prevalence of PAH in infants with CLD is unknown, infants with CLD and severe PAH have a high
mortality rate (Khemani 2007; An 2010). In a study of infants with BPD treated during the recent surfactant era, those infants.
who developed PAH had an estimated survival rate of 4% (+ B%) at six months and 53% (& 11%) at two years after
diagnosis of PAH, In multivariate analyses, small birth weight for gestational age and severe PAH (dernuu = systemic or
supra-systemic right ventricular pressure) were associaled with worse survival rates (¢ 609).
Pummnary circulation in patients ith BPD is abnormally responsive o oxygen and ofher pu!munary vswdxlmors (Abman
tenmark 2

105). Despite limited knowledge regarding the risks and benefits, long-term supplementat
nxygan therapy is considered the standard treatment for PAH associated with BPD as it could decrease pu]monary vascular
Aba: At

El

resistance (PVR) and thereby decrease the risk of progression to cor pulmonale
+ STOP-ROP 2000).
Multiple other treatment strategies for PAH, including il such as hydralazin i h 1 blockers, tolazoline,
ndothelin antagonist i (PDE) Inhibitors, and inhaled nitric oxide (iNO) have been evaluated
(Greenotiah 2005; Ostrea 2006; Oishi 2011). Nitric oxide (NO) s one of the mst promising. It acts as a vasodilator by
2112
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celaxing he vascular smooth muscle cels by level. The i
benefits of iNO are stil unclear (Bush mo _12& ant gL 4). Ther ars several adverse effects hat need to be considero,
such as melhacmoglobinaemia (Bizzarro 2005). Tolazoline, ane of the former frequently used trealment options, is an o-

and dilates p . Tolazoline hos been used less often because of its now well-known
adverse ofact, uth a5 gactic bleading, eysteme and oliguria. Other ‘mentioned above could also
be effeclve treaiments o reduce pulmonary arferial pressure, ot s boen confimmed regarding their clinical
effectiveness, and concen remains regarding such as systemic 002; Greanoush

2005; Ostrea 2008).

Deseription of the intervention

Hydratazine is a vasodilator used io Ireat patients with severe hypertension, pre-eclampsialeciampsia, or chionic heart failure

2008 Mazi Hun! 2008). Although many newer drugs have been developed for the treatment of hypertension,

hydralazine is stil widely used in emergency and critical care fields due to its lower cost and extensive clinical experience (
Favush 1997). The usual dose range is 0.1 to 0.2 mgfkg/dose {not to exceed 20 mg) and duration is every four to six hours as

needed, up to 1.7 to 3.5 mg/kg/day divided into four to six doses for paediatric patients. The possible route of administration

is oral, mlramuscular, and intravenous. Known major advarsa reactions are heart fiure, hypotension, refle tachycardiz,

reactions such a:
Mmam 20&7 K ndler 20‘ 1.

vascuitis, and rapidly
How the Intervention might work
Hydra!azme is thought to reduce peripheral rasxstancs directly by relaxing the smooth muscie cell layer in arterial vessels.
not dilate venous sels (McGoon 198% Zuppa e mechanism of action has not
been identified, but altered Ca?* balance in vasm\ar smooth cels, whereby inhibition or Ca®* refease from the samp\asmm
reficulum prevents contraction mediated by Ca2*dependent ATPases, kinases, or ion channels (K;
contribute to the effect of hydralazine. Clinically, hydralazine has been used to treat right heart failure caused by puvmnary
arterial hypertension. When PVR is elevaled, vasodilator therapy helps the failing right ventricle by decreasing afterload. A
reduced afterload may also allow a decline in right ventricular end di (RVEDV), prod wall
tension and myocardial oxygen requirement. The dilated pufmonary vasculature also increases left ventriular orelosd, which
increases mean arterial pressure and right coronary arterial (RCA) perfusion pressure (Subhedar 2000; Slesnick 2005;
‘Mourani 2008).

Why itIs Important to do this review
No specficnerventons have been estolshed sz a widly sccepted ffective reament for PAH inpremaure ifans wils
evolving CLD, except Although it hieving the status of primary treatment for PAH in infants (
Barinaton 2010), hydralazine may have some advanlages over iNO, including extremely low cost, a variety of routes of
inist nd no possibility of harm for medical stalf from passive inhalation.

We planned a review of the current evidence for the benefits and harms of hydralazine therapy in infants with CLD.
Objectives
Primary
To determine the efficacy and safety of hydralazine compared to placebo or other treatments in infants with persistent
hypoxemic respiratory failure.
‘We also planned to analyse the foliowing subgroups:
preterm (< 37 weeks' gestation) versus term infants:
gestational age (< 32 weeks versus 2 32 weeks);
extremely (< 1000 grams at birth); very low birth weight (< 1500 grams at birth}; low birth weight {LBW) infants (< 2500

rams);
severity of BPD {each level of BPD; using the definition of the National Institute of Child Heaith and Human
Development/National Heart, Lung, and Biood Institute/Office of Rare Diseases Workshop 2001: Jobe 2001; Baueal

008

BN

confirmed PAH prior to study entry versus unconfirmed PAH;
duranon of reatment with hydralazine (< 7 days versus 2 7 days):
route of (oral, ir

dose. 01 treatment with hydratazine (< 2 mg{kg/day versus 2 2 mg/kgiday).
Methods

Criteria for considering shudies for this review

Types of studies

‘We considered randomised controlled trials (RCTs) (including cly
review.

0 New in

trials) and quasi-randomised trials for this
Types of participants
Infants with persistent hypoxemic failure
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Persistent hypoxemic failure was defined as persistent need for supplemental oxygen and assisted ventilation at greater than
one week of age for any given causes except known congenital cardiac anomaty. We included all the infants who received
the hydralazine treatment, whether or not they had confirned PAH.

Types of interventions
The intervention of interest was any type of hydralazine therapy, including oral administration.
W paring the following i

1. hydralazine compared with placebo ot no treatment;

2. hydralazine compared with other polentiat treatments for pulmonary hypertension with CLD: calcium channel blockers,
tolazoline, endothelin antagonists, prostacyciin, PDE inhibitors, and iNO.

‘We planned to include any dose and duration of hydralazine therapy. The comparison interventions could be either single

interventions or combination of therapies or any combination of therapies for PAH {e.g. hydralazine plus caicium blocker

versus prostacyciin).

Types of outcome measures

Primary outcomes

1. Survival at 36 weeks' PMA, in-hospital survival at hospital discharge, and at 18 and 36 months of age.

Secondary outcomes

4. Improvement rate of PAH compared before with any timing after the inlervention; improvement of PAH is defined as a

tricuspid regurgitation (TR) S 2.5 mis, or a diminished amount of TR,

regressed right ventricular hypertrophy (RVH) and dilation if using echocardiography, and pulmonary Foteria pressure <

25 mmHg if assessed by cardiac catheterization.

Neurwmxopment (assessed by Baylay, Grifiith, or any other validated tools) assessed at adjusted age of 18 months {

Black 19

Length ol hospitalisation (days) after the birth.

Length of ventilation (days) after the birth.

Length of oxygen supplementation (ays) after the birth.

Level of oxygen supplementation (FiO, or some other measure), or measures of oxygenation (cxygensma index,

»

EE Y

arterialfalveclar axygen ratio)

Adverse events, such as hear failure, hypotension, reflex tachycardia, neurological changes, Immunologu:al reactions
such as drug-induced lupus syndrome, serum sickness, haemolytic anaemia, vasculls, and rapidly progressive
clomersionsprti or other adverse efects based on rport n i erare.
We defined PAH using either or

or both of the following crieria:

1. maximal velocity of the TR jet (2 3 msec); or

z flat o left-deviated interventricular septal configuration, and RV with chamber diation (Badesch 2609).

PAH defined as pulmonary arterial pressure > 25 to 30 mmHg (¥

~

we defined PAH as one

2M mm__ma'
Bearch methods for identification of studies

Electranic searches

We used the standard search strategy of the Gochrane Neonatal Reylew Group as outlined in The Cochrane Library. We
searched the Cochrane Central Register of Controlled Trials {CENTRAL, The Cochrane Library), MEDLINE via PubMed and
EMBASE (1966 fo November 2011), and other clinical trials web siles, We also searched these da«ahases usmg 2 sirategy
combining a variation of the Cochrane highly sensitive ssarch strategy for identifying RCTs in MEDLINE;
‘maximising version (Hiaging 2011) with selected MeSH and free-text terms: hydralazine, vasodilator Bgeﬂt, ammypemswa
agent, hear diseases, lung diseases, respiratory tract diseases, infant, and randomised controlied trial (publication type).
‘The MEDLINE search stralegy translated into the other databases using the appropriate controlled vocabulary as applicable.
We did not apply any language restriction. We limited the search to humans and dlinical trials. We did a lateral search using
the 'related articles' link in PubMed for the articles inilially retrieved from the search strategy.

We also reviewad the reference lsts of identiied articles and handsearch reviews, bibliographies of books, and abstracts.
We cross-checked references from identified studies for possible the original

of hydralazine (Novartis) to identiy any additional unpublished or ongoing trials, We also searched the web sites that had
regisiries of ongoing or recently completed trials on this subject.

Data collection and analysis

We followed the methodology for data collection and analysis in the Cochrane Handbook of Systematic Reviews of
Interventions (Higgins 2013).

Selection of studies
Two review authors (Atsushi Kawaguchi and Tetsuya Isayam) independently assessed the eligibilty of the trials. We
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selected studies as being potentially relevant by screening the tities and abstracts. We obtained the full text of the articte for
review when a decision could not be made by screening the tile and the abstract. The two review authors retrieved the full
texts of il potentialy relevant articles and indapendenty assessed the eliiilty by filing out eligiilty forms designed in

iteria, We made efiorts o contact the original investigators for additional data and

with
information when required.

Data extraction and management

We plannied to extract the data using a data exiraction form that was designed by the review authors. The review authors
planned to extract the data e for additional informati data.
We planned to enter data into Review Manager Sonwm (RevMan 5.1) (ReyMan 2011).

Assessment of risk of bigs in included studies
We planne o use the standard methads of The Cochrane Collaboraion ard s Neonalal Review Grous (

i) to assess the lity of included studies, In addition, we planned
assess smdy quality and risk o using the following criteria documented i the Cochrane Handbook rarSysrsmazm
Reviaws f nerventions (Higgins 2011, We aso panned o asess eligibe sludies using the olowing key crieria:

(blinding of blinding of f fotlow-up, and blinding of
culcome measurement, thaugh there was o il Sigible to be icluded i i fovicw:,

We planned to use the 'Risk of bias' table, which addressed the following questions.
{1) Sequence generation (checking for possible selection bias)

Was the allocation sequence adequately generated?

For each included study, we planned to categorise the method used to generate the allocation sequence as:

« low risk (any truly random process. e.g random number table: computer random number generator);
« unclear risk; or
+ high risk (any non-random process, e.g. odd or even date of birth; hospital or cliric record number).

{2) Allocation concealment (checking for possible selection bias)

Was allocation adequately cancealed?

For each included study, we planned to categorise the method used to conceal the aliocation sequence a:
« low risk (e.g. telephane or ceniral randomisation; consecutively numbered, sealed, opaque envelopes);

» unclear risk; or

+ high risk (open random allocation; unsealed or non-opaque envelopes, altemation; date of birth).

(3) Binding (checking for possible performance bias)

the allocated prevented during the study? Al study entry? At the time of cutcome

Was
assessment?
For each included study, we planned la categorise the methods used to biind study participants and personnel from
knowledge of which intervention a participant received. We planned to assess blinding separately for different outcomes or
classes of outcomes.

We planned o categorise the methods as:

+ low risk, high risk, or unclear risk for participants;

« low risk, high risk, or unclear risk for outcome assessors;

« low risk, high fisk, o unclear risk for personnel.

{4) Incomplete outcome data (checking for possible attrition bias through withdrawals, drop-outs, protocol
deviations)

Were incompl dat a

For each included study, we planned to describe the compieteness of data including attrtion and exclusions from the
analysis. We also planned to note the reason for atirition and exclusions if possible.

We planned to categorise the methods as:

« low risk (< 20% missing data);

+ unclear risk; or

« high risk ( 20% missing data).

(5) Selective reporting bias

Were reports of the study free of suggestion of selective outcome reporting?

We planned to atiempt o contact study authors, asking them lo provide missing oulcome dta, when we suspected reporting
bias. When this was not possible. and the g data was thought ta , we planned to explors the
impact of including such rials in the overall assessment of results by a sensitivity analys\s.

For each included study, we planned to describe how the possivilty of sel

reporting bias.
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We planned to assess the methods as:
+ lowrisk (whera itis clear that all of the study's pre-specified outcomes and all expected outcomes of interest fo the review
et
« high risk (where not all the study's pre-specified cutcomes have been reported).
{6) Other sources of bias
Was the study apparently free of other problems that could put it at a high risk of bias?
For each included study, we planned to describe any i we had about other possi of bias (e.g.
whether there was a potential source of bias related 1o the specific study design or whether the trial was stopped early due to

some data-dependent process). We also pianned to assess whether each study was free of other problems that couid put it
atrisk of bias as:

+ low fisk;

» unglear risk; or

« high risk.

Measures of treatment effect
‘We planned to use the standard methods of the Cochrane Neonatal Review Group. We planned to analyse categorical data
using risk ratio (RR), risk difference (RD), and the number needed to treat for an additional beneficial outcome (NNTB). We
also planned to analyse continuous data using the weighted mean difference (WMD) and report the 95% confidence interval
(CH) for all estimates.
Assessment of heterogeneity
We planned to use the I? statistic to measure heterogeneity among the trials in each analysis. We planned to explore it by
pre-specified subgroup analysis, when we identified substantial heterogeneity (I2 statistic > 50%). In addition, we also
planned to perform all statistical analyses using RevMan 5.1 (RevMan 2011) and Stata version 9.2 for Windows Stata.
Data synthesis
We planned to carry out statistical analysis using RevMan 5.1 (Revhan 2011). We also planned to use fixed-gffect inverse
wvariance meta-analysis for combining data where trials were examining the same intervention, and the trials’ populations and
methods are judged sufficiently similar. We planned to use fixed-effect meta-analysis where we could not explain
heterogeneity befween trials' treatment effects.

Results
Description of studies
Resulls of the search

From an initial search of 1447 cltations, three studies 4 for further examination. Al three from
the analysis (see "Charagteristics of excluded studies” table below.

Included studies
None identified.
Excluded studies
Three studies identified but excluded.
Thompscn 1988: One quasi-RCT (Thompson 19€6) that met the participants and intervention criteria was excluded for
teasons that we could ot obtain adequate details of design and outcomes. We made efforts to contact the investigators with
no success due toits old published year. No other RCTs and ongaing trials were identified.
This study was conducted in a terliary children's hospital in the US. It was published in abstract form. Six infants with BPD
were allocated to the hydralazine or placebo grovpina blinded cross-over manner. It Jwas unclear from the abstract if the

tudy basefine pe ol body weight 910 + 200 grams,
gestanonal age 27 2 weeks, postnatal age 57 £ 9 Gays. and Fi0, 0.57 £0.12. Pahems received either hydralazine 3.2
mgfkg/day or placebo orally for one week, no drug for one week, and the altemate drug for the third week. Echocardiogram,
Doppler flow measurements, and pulmonary function studies were done at the beginning and end of the treatment period.
Their primary and secondary outcomes were unciear from the abstract, and also they did not report mortality at 36 weeks*
PMA, at hospital discharge, and at 18 and 36 months of age in either study group, RPET/RVET and ACT/RVET were
calculated by echocardiogram and reported for the evaluation of PAH (Kostuz; 384), but it was not presented with the
data that we defined as PAH. Tidal volume, ainway pressure, end-tidal PO, and PCO,, dynamic compliance, total resistance,

alveolar ventilation, and venous admixiure were measured by pulmonary function test, but data were not presented In the
abstract. They reported that ACTIRVET increased significantly with hydralazine, but ofher parameters were not different
significantly between two groups; ACT/RVET increased from 0.18 to 0.23 (P = 0.01; onfy mean was presented), RPEP/RVET
decreased from 0.32 (0 0.27 (P = 0,07; only mean was presented). Four patients were extubated during the trial. They
concluded that hydralazine did not cause hypoxaemia and did increase mix venous saturation, but again they did not report
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the exact data for them. There were no data reported on length of isation, length of
ventilation, length of oxygen supplementation, or adverse events.
‘Goodman 1988: Goodman studied the efects of oxygen and hydralazine on 15 infants with BPD and PAH in a well-
organised non-coniraled prospeciive manner, Th haemodynamic esponses [o oxygen and hydialazine (0.3 mo/kg, via

ction) were evaluated by cardi Five patients developed normal pulmonary artery pressure
while receiving supplemental oxygen and were not studied further. Of the remaining 10 patients, the six patients with large,
haemodynamically significant collateral vessels all had haemodynamically or ciinically deleterious reactions to hydralazine.
Two of the four patients without collateral puimonary circulation responded to hydralazine with further reductions in mean
pulmonary artery pressure to normal fevels.
fdain 1991 Mariin studied he ¢ effects of hycralszing for U in 23 nfants with syst

(ECMO). Patient divided i ive group or

group (40 mmHg < mean rora prossute < 50 rmiig), ani Soveralperamelers wee measuted on Sehocardiogram, The.
study was excluded because it was conducted in infants with respiratory faifure on ECMO and did not address whether these
infants were LBW o had CLD.

Ongoing studies
A search of PubMed, ClinicalTrials.gov, and the Clinical Trials Search Portal of the Werld Health Organization revealed no
protocols or ongoing trials on our targeted patient group.

Risk of bias In lncluded studies
We found no studies meeting the inclusion criteria fot this review.

Effects of inlerventions
We found no studies meeting the inclusion criteria for this review.

Discussion

We found no studies that met our inclusion criteria for this review. Consequently, the review found no RCTs that addressed
the use of hydralazine for LBW infant with persistent hypoxemic failure. Therefore, we could not establish if hydratazine
treatment reduces mortality or neurodevelopmental impairment in our targeted patients.

Hydralazine has been used for the treatment of a variety of conditions. Although many newer drugs have been developed for
the treatment of hypertension, hydralazine is stil widely used in emergency and critcal care felds due to its lower cost and
extensive dlinical benelits (i 197). Despite the benefits of hydralazine in hypertensive crisis and some olher conditions
(pre-eclampsia/eciar eart disease), it has ol been widely used in PAH related to CLD. Following a
comprehensive lierature search,fow cinical sudios were Kentfed inat examined the afoct of hydralazine in the
management of PAH ith CLO (Thompson 1986; Goadman 1488).

In infants with PAH related to CLD, Thompson (Thanipson 19 that hydralazin may have
potential benefitin PAH without causing hypoxia and haemodynamic instablity. They alleged that pulmonavy hypertension
was improved with hydralazine by using data of RPEPIRVET and ACT/RVET (Kasiurakis 1384). In this study, pulmonary
function and mixed venous saturation were measurad at me same time in order o demonstrate that no haemodynamic
instability and d with hyt ut there are several potential limitations to this trial.
First, only the abstract was obtained, 5o several points were unclear especially on the methodology. Although the patients”
charactefistics matched our protocol criteria in terms of prematurity (body weight (mean; 910 £ 200 g), gestational age
{mean; 27 + 2 weeks). and oxygen requirement (FiO; 0.57  0.12)), they did not report ther exact definition of BPD and

PAH, as well as other patient characteristics such as vital signs, medication used, and patients' oxygenation status. Second,
‘even though the design of the trial was blind and cross-over manner, the number of the included patients was very small, and
it was unclear if it was randomised or not. So strong selection bias need to be considered in this trial. Finally, they did not
report any concrete data showing if there was any difference in pulmonary function test before and after hydralazine
administration.

No ather prospaciive controlled trials have been published on the use of hydralazine to treat PAH related to CLD. Moreaver,
‘only a few non-contralted triafs are available, one of which showed potential adverse effects of hydralazine especially for the
patients with putmanary colateral shunt (Gogdman 1988).

Although the studies suggested an potential improvement in PAH following infusion of hydratazine, there is no evidence from
RCTs to support its use. Given the absence of evidence, hydralazine cannot be recommended as a reatment for PAH
related to CLD. But since hydralazine is inexpensive and potentially beneficial for the patients group, RCTs are
tecommended. But such trials have 10 ba carried outin setlings where othier treatments are not available, such as sildenafl,
iNO, orexlrsoolvoreal o support which are currantly acoepted in wealthy developed countres for the treatment of PAH,
with careful monitori

Authors* ccnclussons

implications for practice

There is insufficient evidence to determine the safety and efficacy of hydralazine in LBW infants with persistent hypoxemic
respiratory failure.
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Impheations for research

A controfled clinical trial suggested a potential benefit of hydralazine in infants with persistent hypoxemic respiratory failure
related to PAH and evolving CLD. Since hydralazine is mexpenswe ‘and potentially beneficial, RCTs are recommended, Such
trials could be carried out in set h as sildenafil, iNO, or life support are not
available, with careful monitoring of nagmoaynam.cs and complications.
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Fustnoles

Characteristics of excluded studies

Thompson 1986
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ABSTRACT
Background
Urinary aceinfct B infections in' ildres, Lower UTH

ly
of antimictabials have been used to treat children with lower UTis; however is it unclear what are the specific benefits and harms of
such wreatments.

Objectives

This review aims i ackits and by ibi weating lowee UTT in children.
Search methods

W scarched the Renal Group's Specialised \pril 2012), CENTRAL (The Co i Issue 5), MEDLINE OVID
5P (From 1966), and EMBASE OVID SP (from 1988) without langusge restriction.

Date of st search: May 2012,

Selection criteria

Rzndotmsedmmmﬂed(mk(RCl'x) and quisi-RCTs in which antibiorc therapy was used 1 reat buctrifogically proven, symp-
tomaic, lower UTI in chi 18 years in primaty and communiey f

Data collection and analysis

o mahorsidependenly s wdy qaly an exstod dsa- Sl ansyeswese e i he rndom s
model and the tios (RR) with d [

ey & Soms, Ltd.

Main results

Sisteen RCTs, analysing 1,116 children were included. Conventional 10-day andbioric treatmens signifieantly incressed the number
of children free of pensisent bacteriuia compared (0 single-dose therapy (6 studics, 228 children: RR 2,01, 95%C1 1.06 to 3.80).
No heterogeneity was observed, Persistent bactcriuri 2t the end of ueatment was reported in 24% of children seceiving single-dose
herapy compaced to 109 of ehildren who were randomised 1o 10-day therapy. There were no significant diffeences berween groups
fo ersisen: symporm, ecurncace oloving resiment, o tenfcion Iollwintrxcment. Ther was isficient dars o aalyse
the effet of antibior Desic the
nclusion of 16 RCTs, i d small i it diffculs i any of the inck

o tegimens were superior 10 another.

Authors' conclusions

v or cildren wih U hee sre .m..mm..- das 10 answee the quetion of which type of

Ahlxan;h ;m.bm wexmen
anil ich d

most that 10-day andbiotic wexument is

o il o drmxrmc baceria ﬁ'nm the uine dan sngle-dose weatments, Nodxﬂ'ucm« wese observed for pessistent bacteriuri,
ursence o Thisdats sdds o0
cummenes : e o

berween short and long-course antibiorics.

PLAIN LANGUAGE SUMMARY

Antibiotics for lower urinary tract infection in childrea

Uinary tract infection (UTI) s one of ch bacterial infections in infants and child presening
infcion ofthe urinay et s known 35 i and n the mjrity of cusscan be sy cted with a cowre of snciosic therapy
with s for UTL in childsen. Resol that 10-
 ancibi s more i bacteri from the urine than singl chere waz not enough data to
ons 2boy & or efect ‘pariiculsr ancbioties. Altbough aniibioric weatment i cffcrive

for children with UTI, i if s
" 2

Wiley & Sons, Led.
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