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ABSTRACT

Background

Idiopathic thrombocytopenic purpura (ITP) is a common hematologic disorder caused by immune-mediated thrombocytopenia. The
magnitude of the maternal-fetal risk of ITP during pregnancy is controversial. Labour management of pregnant women with ITP remains
controversial. Management of ITP during pregnancy is complex because of the disparity between maternal and fetal platelet counts.

Objectives

To assess the effectiveness and safety of corticosteroids, intravenous immunoglobulin, vinca alkaloids, danazol, dapsone, and any other
types of pharmacological treatments for the treatment of idiopathic thrombocytopenic purpura during pregnancy.

Search methods

We searched the Cochrane Pregnancy and Childbirth Group’s Trials Register (February 2009), LILACS (1982 to 8 February 2009),
ClinicalTrials.gov (8 February 2009), Current Controlled Trials (16 February 2009), Google Scholar (16 February 2009) and ongoing and
unpublished trials cited in the reference lists of relevant articles.

Selection criteria

Randomised controlled trials (RCTs) on any medical treatments for idiopathic thrombocytopenia purpura during pregnancy.

Data collection and analysis

Two review authors independently evaluated methodological quality and extracted trial data. Any disagreement was resolved by
discussion or by consulting a third review author.

Main results

This review included one RCT in which 38 women (41 pregnancies) were randomised, with only 26 women (28 pregnancies) being analysed.

This RCT comparing the effect of betamethasone (1.5 mg/day) with no medication found no statistically significant difference in neonatal
thrombocytopenia (risk ratio (RR) 1.12, 95% confidence interval (Cl) 0.62 to 2.05) and neonatal bleeding (RR 1.00, 95% Cl 0.24 to 4.13).
Review authors conducted an intention-to-treat analysis which showed similar findings: RR 1.18, 95% CI 0.57 to 2.45 and RR 1.05, 95% ClI
0.24 to 4.61, respectively. Maternal death, perinatal mortality, postpartum haemorrhage and neonatal intracranial haemorrhage were not
studied by this RCT.
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Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.


mailto:arturo.marti.carvajal@gmail.com
https://doi.org/10.1002%2F14651858.CD007722.pub2

: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Authors' conclusions

Current evidence indicates that compared to no medication, betamethasone did not reduce the risk of neonatal thrombocytopenia and
neonatalbleedingin ITP during pregnancy. Thereis insufficient evidence to support the use of betamethasone for treating ITP. This Cohrane
review does not provide evidence about other medical treatments for ITP during pregnancy. This systematic review also identifies the
need for well-designed, adequately powered randomised clinical trials for this medical condition during pregnancy. Unless randomised
clinical trials provide evidence of a treatment effect and the trade off between potential benefits and harms are established, policy-makers,
clinicians, and academics should not use betamethasone for ITP in pregnant women. Any future trials on medical treatments for treating
ITP during pregnancy should test a variety of important maternal, neonatal or both outcome measures, including maternal death, perinatal
mortality, postpartum haemorrhage and neonatal intracranial haemorrhage.

PLAIN LANGUAGE SUMMARY

Drug therapy for treating idiopathic thrombocytopenic purpura during pregnancy

Idiopathic thrombocytopenic purpura (ITP) is an immune-mediated hematologic disorder caused by a low blood platelet count
(thrombocytopenia). Antiplatelet antibodies act against the platelets resulting in platelet destruction by the spleen. In adults, the clinical
features of ITP often have an insidious onset and are highly variable, ranging from no symptoms, mild bruising, to mucosal bleeding, and
skin discolorations. Management of ITP during pregnancy is complex because of large differences between maternal and fetal platelet
counts. The circulating antibodies can cross the placenta and cause a neonatal passive immune thrombocytopenia that may increase the
risk of cerebral haemorrhage in the newborn infant. For this reason, it seems reasonable that cesarean section delivery is safer for the infant
than vaginal delivery yet the mode of delivery may not affect the rate of haemorrhage. Many different pharmacological interventions are
used for treating this medical disorder and treatment for ITP in pregnant women is not standardised. Some of these drugs have potential
side effects for pregnant women and some can cause fetal malformation.

Current evidence from one randomised controlled trial indicates that betamethasone does not reduce the risk of neonatal
thrombocytopenia and neonatal bleeding in ITP during pregnancy when compared to no medication. We could not identify evidence on
other medical treatments for ITP during pregnancy.

This review included one controlled trial in which 38 women (41 pregnancies) were randomised, with only 26 women (28 pregnancies)
being analysed. There was also a severe imbalance between comparison groups. Giving the mother betamethasone (1.5 mg/day) did not
result in a difference in the neonatal platelet count at birth and at the first week of life. The study reported that the maternal platelet count
of peripheral blood did not change significantly during the study period for both the betamethasone and no treatment groups. Maternal
postpartum haemorrhage and neonatal intracranial haemorrhage were not studied. Nor were maternal clinical and pregnancy outcomes
reported. The researchers used no treatment in the control group, which may have increased the risk of performance bias in the trial.

Medical treatments for idiopathic thrombocytopenic purpura during pregnancy (Review) 2
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BACKGROUND

Idiopathic thrombocytopenic purpura (ITP) is a common
hematologic  disorder  caused by  immune-mediated
thrombocytopenia (Cines 2005; Harrington 1951; Harrington 1953).
The incidence of ITP during pregnancy ranges between 1 in 1000
to 1 in 10,000 (Sukenik-Halevy 2008) and 1 in 5500 (Perruca
2003). However, ITP is a diagnosis of exclusion, there is no
pathognomonic symptom or sign of the disease (Sukenik-Halevy
2008). Therefore, ITP presents particular challenges in its definition
and management.

Approximately 7% to 8% of pregnant women have
thrombocytopenia (Burrows 1990). Thrombocytopenia is defined
as a low peripheral blood platelet count, less than 150 x 109/L. ITP
causes thrombocytopenia through antiplatelet antibodies which
actagainst platelet antigens, resulting in platelet destruction by the
spleen (Woods 1984a; Woods 1984b). In adults, the clinical features
of ITP often have an insidious onset, and are highly variable ranging
from patients who are commonly asymptomatic or those with mild
bruising, to mucosal bleeding (BCSHGH 2003), ecchymosis and
petechiae (Marti-Carvajal 2003). However, bleeding symptoms are
uncommon unless the ITP is severe (platelet count < 30 x 109/
1) (George 1998). Circulating antiplatelet antibodies can cross the
placenta and cause a neonatal passive immune thrombocytopenia
(Cines 1982; Yamada 1999).

The magnitude of the maternal-fetal risk of ITP during pregnancy
is controversial. Some claim that the level of risk is low (Kalish
2001; Nisaratanaporn 2006; Suri 2006; Webert 2003), whereas
others believe it to be high (Chedraui 2003; el Hajoui 2003;
Tampakoudis 1995). For the mother, a differential diagnosis of ITP
or gestational thrombocytopenia may be generally of little clinical
importance, because cases where diagnosis is unclear involve
mild thrombocytopenia that is not threatening to maternal health
(Capogna 2007), and maternal morbidity and mortality is low (Kryc
1983). Conversely, for the fetus, differential diagnosis is clinically
important - mild maternal ITP may cause thrombocytopenia
in the fetus, whereas gestational thrombocytopenia does not
(Capogna 2007). Fetal thrombocytopenia does not correlate with
maternal platelet count, levels of maternal platelet antibodies,
or the mother’s response to therapy (Sukenik-Halevy 2008),
and idiopathic thrombocytopenic purpura-related haemorrhagic
events occur after birth (Sukenik-Halevy 2008).

There are two clinical guidelines for treating ITP in children,
adults, non-pregnant and pregnant women (BCSHGH 2003; George
1996). These guidelines have been reviewed by Gernsheimer 2007.
However, both point out a paucity of randomised controlled trials
as a base for recommending approaches to treatment.

Historically, medical (pharmacological) approaches to treating
ITP have been divided into conventional therapy (first-line)
and conventional second-line treatment approaches, the first
group includes prednisone (BCSHGH 2003; Dufault 1957; Heys
1966; McGee 2002). Several observational studies point out that
corticosteroids are beneficial for treating ITP during pregnancy
(Wang 2004). However, there are side effects for pregnant women
on long-term steroids (McGee 2002; Yildirim 2006). The second
group includes high-dose steroids (Widmer 1999), high-dose
intravenous immunoglobulin (Widmer 1999), intravenous anti-D,
vinca alkaloids (Gross 1995), danazol, immunosuppressive agents

including azathioprine and cyclophosphamide, combination
chemotherapy, and dapsone (Avilés-Miranda 1983; BCSHGH 2003;
Byrne 1997; Gibson 1989; Kimura 2001; Lush 2000). More recently,
thrombopoietin receptor agonists and drugs to stimulate platelet
production (romiplostim, eltrombopag) have been reported as
effective treatments for ITP (Bussel 2007; Kutter 2008; Stasi 2008).
However, many of these cannot be used during pregnancy because
they are teratogenic agents.

Labour management of pregnant women with ITP remains
controversial (Cook 1991). Bhatla 1994 has indicated that the
obstetric management should be individualised and not based
on platelet count alone. Management of ITP during pregnancy
is complex because of the disparity between maternal and fetal
platelet counts (Suri 2006). Although neonatal thrombocytopenia
may increase the risk of cerebral haemorrhage in the newborn
infant, and it seems reasonable that cesarean section delivery is
safer for the infant than vaginal delivery, there are no data to
support this hypothesis (Capogna 2007; Devendra 2002). The mode
of delivery may not affect the rate of intracranial haemorrhage in
thrombocytopenic newborns (Cook 1991). Many studies suggest
that cesarean section should be based on obstetric indications
(Borna 2002; Devendra 2002; Suri 2006; Won 2005).

ITP during pregnancy needs the close collaboration of a medical
team that should include a hematologist, an obstetrician, an
anaesthesiologist, and a neonatologist (Ali 2003; Nisaratanaporn
2006).

This review assessed the evidence for the clinical effectiveness of
medical treatments, including the safety of their use, for ITP during
pregnancy.

OBJECTIVES

To assess the effectiveness and safety of corticosteroids,
intravenous immunoglobulin, vinca alkaloids, danazol, dapsone,
and any other types of pharmacological treatments for treating of
idiopathic thrombocytopenic purpura during pregnancy.

METHODS

Criteria for considering studies for this review
Types of studies

We considered randomised clinical trials (RCTs), irrespective of
their publication status (we considered trials published in abstract
form or letters), language or country.

We included RCTs with the following study designs: parallel and
crossover. If crossover trials were identified, then only data from the
first intervention period were included.

Quasi-randomised studies and prospective observational studies
were excluded for evaluating clinical effectiveness. However, these
studies were considered for reports on adverse events.

Types of participants

Pregnant women with idiopathic thrombocytopenic purpura
irrespective of age, or setting.

Medical treatments for idiopathic thrombocytopenic purpura during pregnancy (Review) 3
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Types of interventions

Different non-surgical treatments including corticosteroids,
intravenous immunoglobulin, vinca alkaloids, danazol, dapsone,
and any other types of pharmacological treatments for treating of
idiopathic thrombocytopenic purpura during pregnancy.

We did not include any surgical approach.

Types of outcome measures
Primary

« Maternal death defined as "death of a woman while pregnant or
within 42 days of termination of pregnancy, irrespective of the
duration and the site of pregnancy, from any cause related to or
aggravated by the pregnancy or its management but not from
accidental or incidental causes" (Porta 2008).

« Perinatal mortality defined as death during "time limited
to the period between 28 weeks' gestation and one week
postnatally" (Porta 2008).

o Postpartum haemorrhage defined as blood loss of 500 mL or
more in the first 24 hours postpartum.

« Neonatal intracranial haemorrhage.

Secondary

o Preterm delivery.

« Spontaneous miscarriage.

« Cesarean section.

« Maternal and neonatal platelet count of peripheral blood.
« Neonatal thrombocytopenia.

« Neonatal bleeding episodes.

Safety

« Gestational diabetes mellitus or impaired glucose tolerance.
« Hypertensive disorders complicating pregnancy.

« Maternal infection.

« Neonatal infection.

« Haemolytic anaemia (maternal).

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 (February 2009).

The Cochrane Pregnancy and Childbirth Group’s Trials Register is
maintained by the Trials Search Co-ordinator and contains trials
identified from:

1. quarterly searches of the Cochrane Central Register of
Controlled Trials (CENTRAL);

2. weekly searches of MEDLINE;

3. handsearches of 30 journals and the proceedings of major
conferences;

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

in the ‘Specialized Register’ section within the editorial information
about the Cochrane Pregnancy and Childbirth Group.

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

In addition, we searched LILACS (1982 to 8 February 2009),
ClinicalTrials.gov (8 February 2009), Current Controlled Trials (16
February 2009) and Google Scholar (16 February 2009).

See Appendix 1, Appendix 2, Appendix 3 and Appendix 4 for the
search strategies used.

We did not apply any language restrictions.

Data collection and analysis
Selection of studies

Two authors (Arturo Marti-Carvajal (AMC) and Gabriella Comunian
(GC)) independently assessed for inclusion all the potential studies
we identified as a result of the search strategy. We resolved any
disagreement through discussion and we consulted with Guiomar
Pefia-Marti (GPM).

Data extraction and management

Data extraction was carried out by two review authors (AMC
and GC) using a pre-designed data extraction form that contains
publication details, patient population, randomisation, allocation
concealment, details of blinding measures, description of
interventions and results (Zavala 2006). We resolved discrepancies
through discussion. Data were entered into Review Manager
software (RevMan 2008) and checked for accuracy.

Assessment of risk of bias in included studies

Three review authors independently assessed risk of bias using the
criteria outlined in the Cochrane Handbook for Systematic Reviews
of Interventions (Higgins 2008). Any disagreement was resolved by
discussion.

We examined the adequacy of the methods used to generate the
allocation sequence; the concealment of allocation; and the level
of blinding (clinician, participant or outcome assessor). For each
trial the authors classified the risk of bias as high, moderate or low.
Overall, we considered trials to be at low risk of bias if allocation
concealment and blinding of participants were adequate.

(1) Sequence generation (checking for possible selection bias)

Foreach included study, we described the method used to generate
the allocation sequence in sufficient detail to allow an assessment
of whether it should produce comparable groups.

We assessed the method as:

« adequate (any truly random process, e.g. random number table;
computer random number generator);

« inadequate (any non-random process, e.g. odd or even date of
birth; hospital or clinic record number);

Details of the search strategies for CENTRAL and MEDLINE, the list = unclear.

of handsearched journals and conference proceedings, and the list

of journals reviewed via the current awareness service can be found

Medical treatments for idiopathic thrombocytopenic purpura during pregnancy (Review) 4
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(2) Allocation concealment (checking for possible selection bias)

For each included study, we described the method used to conceal
the allocation sequence in sufficient detail and determine whether
intervention allocation could have been foreseen in advance of, or
during recruitment, or changed after assignment.

We assessed the methods as:

« adequate (e.g. telephone or central randomisation;
consecutively numbered sealed opaque envelopes);

« inadequate (open random allocation; unsealed or non-opaque
envelopes; alternation; date of birth);

« unclear.

(3) Blinding (checking for possible performance bias)

For each included study, we described the method used, if any, to
blind study participants and personnel from knowledge of which
intervention a participant received. Studies were judged at low
risk of bias if they were blinded, or if we judge that the lack of
blinding could not have affected the results. Blinding was assessed
separately for different outcomes or classes of outcomes.

We assessed the methods as:

« adequate, inadequate or unclear for participants;
« adequate, inadequate or unclear for personnel;
« adequate, inadequate or unclear for outcome assessors.

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

We described for each included study, and for each outcome or
class of outcomes, the completeness of data including attrition
and exclusions from the analysis. We stated whether attrition and
exclusions were reported, 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 related to
outcomes. We assessed methods as:

« adequate;
« inadequate;
« unclear.

We also evaluated the risk of attrition bias, as estimated by the
percentage of participants lost to follow up. For future updates, we
will exclude studies with total attrition more than 30%, or where the
difference between groups exceeds 10%, or both, from the meta-
analysis, but include them in the review.

(5) Selective reporting bias

We described for each included study how we investigated the
possibility of selective outcome reporting bias and what we found.

We assessed the methods as:

« adequate (where it is clear that all of the study’s pre-specified
outcomes and all expected outcomes of interest to the review
have been reported);

« inadequate (where not all the study pre-specified outcomes
have been reported; one or more reported primary outcomes
were not pre-specified; outcomes of interest were reported

incompletely and so cannot be used; study failed to include
results of a key outcome that would have been expected to have
been reported);

« unclear.

(6) Other sources of bias

We described for each included study any important concerns we
had about other possible sources of bias. For example, was there
a potential source of bias related to the specific study design? Was
the trial stopped early due to some data-dependent process? Was
there extreme baseline imbalance? Has the study been claimed to
be fraudulent?

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

* yes;
« NO;
o unclear.

(7) Overall risk of bias

We made explicit judgements about whether studies were at high
risk of bias, according to the criteria given in the Handbook (Higgins
2008). With reference to (1) to (6) above, we assessed the likely
magnitude and direction of the bias and whether we considered itis
likely to impact on the findings. For future updates, we will explore
the impact of the level of bias through Sensitivity analysis.

Measures of treatment effect
Dichotomous data

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

Continuous data

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

Dealing with missing data

For included studies, levels of attrition were noted. For the future
updates, the impact of including studies with high levels of missing
data in the overall assessment of treatment effect will be explored
by using sensitivity analysis.

For all outcomes analyses that were carried out on an intention-
to-treat (ITT) basis, we attempted to include all participants
randomised to each group in the analyses. The denominator for
each outcome in each trial was the number randomised minus
any participants whose outcomes are known to be missing. We
did not contact the author of Christiaens 1990. We did ITT analysis
by using the imputation method (worse-case scenario versus best-
case scenario).

Assessment of heterogeneity

This review did not include meta-analysis. For future updates, we
will use the |? statistic to measure heterogeneity among the trials in
each analysis. If we identify substantial heterogeneity (12> 50%) we
will explore it by prespecified subgroup analysis.

Medical treatments for idiopathic thrombocytopenic purpura during pregnancy (Review) 5
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Assessment of reporting biases

Where we suspect reporting bias (see 'Selective reporting bias'
above), we will attempt to contact study authors asking them to
provide missing outcome data. Where this is not possible, and the
missing data are thought to introduce serious bias, the impact of
including such studies in the overall assessment of results will be
explored by Sensitivity analysis .

For future updates, we will also attempt to assess whether the
review is subject to publication bias by using a funnel plot.

Data synthesis

We carried out statistical analysis using the Review Manager
software (RevMan 2008). Due to this Cochrane review containing
only one randomised controlled trial (Christiaens 1990), we did
not pool data. In subsequent updates, we will use fixed-effect
inverse variance meta-analysis for combining data where trials
are examining the same intervention, and the trials’ populations
and methods are judged sufficiently similar. Where we suspect
clinical or methodological heterogeneity between studies sufficient
to suggest that treatment effects may differ between trials we will
use random-effects meta-analysis.

If substantial heterogeneity is identified in a fixed-effect meta-
analysis this will be noted and the analysis repeated using a
random-effects method.

We will exclude from analyses data from trials or outcomes that are
at high risk of bias, for example, those with high levels of missing
data ora large number of participants analysed in the wrong group.

Subgroup analysis and investigation of heterogeneity

In subsequent updates of this review, when sufficient data are
available, we plan to carry out the following subgroup analyses:

1. pregnantwomen receiving steroids at doses greater than 15 mg/
day;

. splenectomy prior to pregnancy;

. refractory idiopathic thrombocytopenic purpura;

. type of corticosteroid;

. type of medical treatment.

a » W N

The following outcomes will be used in subgroup analysis:

« maternal death;

« perinatal mortality;

« postpartum haemorrhage;

« neonatal intracranial haemorrhage.

For fixed-effect meta-analyses we will conduct planned subgroup
analyses classifying whole trials by interaction tests as described
by Deeks 2001. For random-effects meta-analyses we will
assess differences between subgroups by inspection of the
subgroups’ confidence intervals; non-overlapping confidence
intervals indicate a statistically significant difference in treatment
effect between the subgroups.

Sensitivity analysis

In subsequent updates we also plan to conduct a sensitivity
analysis comparing the results using all studies and using only
those of high methodological quality.

RESULTS

Description of studies
Results of the search

Three publications were identified as potentially eligible for
inclusion in this review.

Included studies

This review included one randomised controlled trial (RCT)
(Christiaens 1990) in which 38 women (41 pregnancies) were
randomised, with only 26 women (28 pregnancies) being analysed,
see 'Characteristics of included studies'.

Excluded studies

Two publications (Gill 2002; Lee 2002) were narrative reviews and
were therefore excluded, see 'Characteristics of excluded studies'.

Risk of bias in included studies

The risk of bias of the included study (Christiaens 1990) is
summarised in Figure 1 and Figure 2. We classified it as a trial with
high risk of bias due to it having 'unclear' allocation concealment.
Furthermore, this RCT has a high attrition rate (31.7%).

Medical treatments for idiopathic thrombocytopenic purpura during pregnancy (Review) 6
Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



c Coch rane Trusted evidence.
= . Informed decisions.
1 Libra ry Better health. Cochrane Database of Systematic Reviews

Figure 1. Methodological quality graph for Christiaens 1990.
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Figure 2. Methodological quality summary: review authors' judgements about each methodological quality item

for Christiaens 1990.
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Effects of interventions

Results are based on one RCT (28 pregnancies/ 28 newborns).

Primary

Christiaens 1990 did not study the following outcomes: maternal
death, perinatal mortality, postpartum haemorrhage and neonatal
intracranial haemorrhage.

Secondary

Christiaens 1990 did not study the following outcomes: preterm
delivery, spontaneous miscarriage and cesarean section.

Maternal and neonatal platelet count of peripheral blood

The maternal platelet count of peripheral blood for both groups in
the Christiaens 1990 study, "...did not change significantly during
the study period". However, those counts were not reported.

For neonatal platelet count at birth (median), there was no
significant differences between the betamethasone group (140 x
109/l (range 49 to 298 x 109/1) and the group receiving no treatment
(196 x 109/1 (range 26 to 289 x 109/1).

For neonatal platelet count at first week of life (median), there was
no significant differences between the betamethasone group (121 x
109/l (range 15 to 248 x 109/1) and the group receiving no treatment
(120 x 109/l (range 17 to 275 x 109/1).

Neonatal thrombocytopenia

There was no significant difference in overall (17 events), severe
(4 events) and mild (13 events) of neonatal thrombocytopenia
incidence between the betamethasone and the no treatment
groups (risk ratio (RR) 1.12,95% confidenceinterval (Cl) 0.62 t0 2.05,
P =0.70; RR 1.00, 95% Cl 0.16 to 6.14, P =1.00; RR 1.17, 95% Cl 0.52
to 2.60, P = 0.71), respectively.

We performed an intention-to-treat analysis including 13
pregnancies that were excluded by Christiaens 1990. We assumed
that all missing participants did not experience neonatal
thrombocytopenia.

There was no significant difference in overall (17 events), severe
(four events) and mild (13 events) of neonatal thrombocytopenia
incidence between betamethasone and the no treatment groups
(RR 1.18, 95% CI 0.57 to 2.45; RR 1.05, 95% Cl 0.16 to 6.76; RR 1.22,
95% CI 0.50 to 3.02), respectively. See Analysis 4.1.

Sensitivity analyses of neonatal thrombocytopenia to account
for the 13 excluded pregnancies showed discrepancy on this
outcome. According to Christiaens 1990 et al, the RRs for the
worst-case scenario (all participants with missing outcomes in
the betamethasone group had 'neonatal thrombocytopenia', and
all those with missing outcomes in the no treatment group had
'normal' outcomes) and the best-case scenario (all participants
with missing outcomes in the betamethasone group had 'normal’
outcomes, and all those with missing outcomes in the no treatment
group had 'neonatal thrombocytopenia') were: RR 1.97 (95% CI 1.08
to 3.59) for overall neonatal thrombocytopenia and RR 0.63 (95% Cl
0.36 to 1.10) overall neonatal thrombocytopenia, respectively. (See
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Analysis 2.1 for worst-case scenario and Analysis 5.1 for best-case
scenario).

Neonatal bleeding episodes

Betamethasone versus no treatment (one RCT; 28 pregnancies, six
events)

There was no significant difference in incidence of neonatal
bleeding episodes between the betamethasone and no treatment
control group (RR 1.00, 95% Cl 0.24 to 4.13).

We conducted an intention-to-treat analysis including 13
pregnancies that were excluded by Christiaens 1990. We assumed
that all missing participants did not experience neonatal bleeding
episodes.

Betamethasone versus no treatment (one RCT; 41 pregnancies, six
events)

There was no significant difference in incidence of neonatal
bleeding episodes between the betamethasone and no treatment
control group (RR 1.05, 95% Cl 0.24 to 4.61). See Analysis 4.2.

Sensitivity analyses of neonatal bleeding episodes to account for
the thirteen excluded pregnancies showed inconsistency on this
outcome. According to Christiaens 1990 et al, the RRs for the
worst-case scenario (all participants with missing outcomes in the
betamethasone group had 'neonatal bleeding episodes’, and all
those with missing outcomes in the no treatment control group
had 'normal' outcomes) was RR 3.15 (95% CI 0.99 to 9.99) for
neonatal bleeding. (See Analysis 2.2 for worst-case scenario). The
best-case scenario (all participants with missing outcomes in the
betamethasone group had 'normal' outcomes, and all those with
missing outcomes in the no treatment control group had 'neonatal
bleeding episodes') shows RR 0.32 (95% CI 0.10 to 0.98) (See
Analysis 3.1).

Safety

Gestational diabetes mellitus or impaired glucose tolerance,
hypertensive disorders complicating pregnancy, maternal
infection, neonatal infection and haemolytic anaemia (maternal)
were not reported by Christiaens 1990.

DISCUSSION

Summary of main results

This review of medical treatments idiopathic thrombocytopenia
purpura (ITP) during pregnancy found one randomised controlled
trial, and its critical appraisal does not support the use of
betamethasone for treating ITP during pregnancy. We did not find
significant differences on incidence of neonatal thrombocytopenia
and bleeding neonatal outcomes in pregnant women with
ITP treated with betamethasone versus no treatment. Main
clinical outcomes such as maternal death, perinatal mortality,
postpartum haemorrhage and intracranial haemorrhage neonatal
were not evaluated by Christiaens 1990. The relative effect of
betamethasone versus control remains unclear. Christiaens 1990
was singularly directed at neonatal outcomes rather than outcomes
related to pregnant women.

Overall completeness and applicability of evidence

Only one RCT was found by this review and it failed to detect
statistically significant differences between the groups.

Quality of the evidence

The only included RCT evaluated one surrogate marker (neonatal
thrombocytopenia) and clinical outcome (neonatal bleeding).
However, the researchers excluded maternal clinical outcomes.
Additionally, the RCT was underpowered because of attrition.
Therefore, these issues affected or distorted the internal validity
of Christiaens 1990. The selected comparison group was another
factor that could have affected the results of this RCT (Appel 2006).
Theresearchersused 'no treatment' as a control group and this may
have increased the risk of performance bias. Also, in the Christiaens
1990 trial, sample size calculations were not determined a priori
and there was a high level of attrition bias.

Potential biases in the review process

The main limitation of this Cochrane review is the paucity of
evidence in pregnant women suffering from ITP. Publication bias is
an important factor that affects the validity of systematic reviews
and can modify the quality of the evidence. However, we did an
exhaustive search which included many clinical trial registries,
but were unable to find any registered completed trials that were
unpublished.

Agreements and disagreements with other studies or
reviews

There are no other reviews or studies to compare with this Cochrane
review.

AUTHORS' CONCLUSIONS

Implications for practice

Based on one trial stating that pregnant women suffering
from idiopathic thrombocytopenia purpura (ITP) treated with
betamethasone did not have a better prognosis compared to
those who did not receive treatment, the question of a possibly
beneficial or deleterious effect of betamethasone remains open.
This conclusion is based on one randomised controlled trial (RCT)
(38 women randomised, but only 26 women (28 pregnancies)
analysed)) with a high risk of bias. There is, therefore, insufficient
evidence to support the use of betamethasone for treating ITP
during pregnancy. Consequently, policy-makers, clinicians, and
academics should not yet recommend this drug for use in those
patients. This Cochrane review does not provide evidence about
other medical interventions for treating ITP during pregnancy.

Implications for research

This systematic review has identified the need for well-designed,
adequately powered RCTs to assess the benefits and harms
of medical treatments for treating idiopathic thrombocytopenic
purpura in pregnant women. The trials should include clinical
outcomes such as maternal death, perinatal mortality, postpartum
haemorrhage and neonatal intracranial haemorrhage. Such RCTs
should be reported according to the CONSORT statement for
improving the quality of reporting of efficacy and harms in clinical
research.

Medical treatments for idiopathic thrombocytopenic purpura during pregnancy (Review) 9
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Methods Randomised controlled trial. Open label.

Study type: multicenter study (34 hospitals). National: The Netherlands.
Study phase: Ill.
Study design: parallel.
Phase of perinatal period at entry: pregnancy (< 36 weeks' gestation).
Randomisation: by computer-generated table of random numbers allocation. It was conducted before
36 weeks' gestation.
Allocation concealment: not described.
Blinding: pediatricians who assessed the babies were not masked to the treatment.
Analysis results: per-protocol analysis.
Follow-up period: from "day 259 of pregnancy till delivery".
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Christiaens 1990 (continued)

Lost post-randomisation: 13 (32%) (not included the final analysis).

« Betamethosone group: 6.
« Control (no treatment): 7.

« Reasons:secondary thrombocytopenia (7), lost to follow up (3), attending physician altered treatment
(2), preterm delivery before treatment started (1).

Participants

Recruited participants: 59 women (64 pregnancies).
Number randomised: 38 women (41 pregnancies).

Number analysed: 26 women (28 pregnancies).
Mean (SD) age of experimental group (n = 14): 29 (5) years.

Mean (SD) age of experimental group (n = 14): 29 (6) years.

Inclusion criteria: pregnant women with idiopathic thrombocytopenic purpura (thrombocytopenia
(maternal platelet count < 150 x 109/1) on more than 1 occasion, the presence of a normal or increased
number of megakaryocytes in bone marrow, and the absence of other diseases, of splenomegaly, of an-
tinuclear antibodies and of the use of drugs known to induce thrombocytopenia).

Exclusion criteria: pregnant women already using corticosteroids.

Interventions

Bethametasone: 0.5 mg thrice/day (1.5 mg/day) by the first 2 weeks and 0.5 mg twice/day/ during the
third week.

Control: no treatment.

Outcomes Primary:
1. neonatal thrombocytopenia;
2. neonatal bleeding complications.
Notes Funding/support: no special funding required.
8 pregnant women were included with normal platelet counts with diagnosis of ITP made before the
current pregnancy and who had had a splenectomy.
Trial period: March 1984 to March 1987.
Reasons for non-admitted participants during recruitment period: use of corticosteroids (10 partici-
pants), concomitant disease (7 participants) and refused to participate (6 participants).
Risk of bias
Bias Authors' judgement  Support for judgement
Adequate sequence gener-  Low risk Adequate: quote: "...according to a computer-generated table of random num-
ation? bers".
Allocation concealment? Unclear risk Insufficient information to permit judgement of ‘yes’ or ‘no’.
Blinding? Unclear risk Insufficient information to permit judgement of ‘yes’ or ‘no’.
Blinding of patients
Blinding? High risk Inadequate.

Blinding of outcome as-
Sessors

Comment: treatment received by mother were known by paediatricians who
assessed newborns.

Blinding?

Unclear risk Insufficient information to permit judgement of ‘yes’ or ‘no’.

Medical treatments for idiopathic thrombocytopenic purpura during pregnancy (Review) 14
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Christiaens 1990 (continued)
Blinding of caregivers

Incomplete outcome data  High risk Inadequate.

addressed?

All outcomes Comment: study excluded 13 pregnancies (32%).

Free of selective report- Unclear risk Unclear.

ing? Comments: study reported data on the planned outcomes. However, this RCT
did not include relevant clinical outcome: maternal death, perinatal mortality,
postpartum haemorrhage and intracranial haemorrhage neonatal.

Free of other bias? High risk Inadequate.
There is a chance of bias due to inadequate sample size for estimating a real
effect. This trial may be affected by early stopping bias:

Free of baseline imbal- Unclear risk Inadequate.

ance?
Comments: it only shows the baseline characteristics of the analysed partici-
pants.

Free of academic bias? Low risk Adequate.
No previous published RCTs of the same intervention.
No previous published RCTs of the same medical condition.
This RCT reports a retrospective study which used prednisone and suggested a
beneficial effect on the neonatal platelet count.

Free of attrition bias? High risk Inadequate.

Comment: there were 32% (13/41) post-randomisation drop-outs.

ITP: idiopathic thrombocytopenia purpura
RCT: randomised controlled trial

SD: standard deviation

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion
Gill 2002 Narrative review.
Lee 2002 Narrative review.

DATA AND ANALYSES
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Comparison 1. Betamethasone versus no treatment

Outcome or subgroup title No. of No. of Statistical method Effect size
studies partici-
pants

1 Neonatal thrombocytopenia 1 Risk Ratio (IV, Fixed, 95% Cl) Subtotals only
1.1 Overall 1 28 Risk Ratio (IV, Fixed, 95% Cl) 1.13[0.62, 2.05]
1.2 Severe 1 28 Risk Ratio (IV, Fixed, 95% Cl) 1.0[0.16, 6.14]
1.3 Mild 1 28 Risk Ratio (IV, Fixed, 95% CI) 1.17[0.52, 2.60]
2 Neonatal bleeding 1 28 Risk Ratio (IV, Fixed, 95% Cl) 1.0[0.24, 4.13]

Analysis 1.1. Comparison 1 Betamethasone versus no treatment, Outcome 1 Neonatal thrombocytopenia.

Study or subgroup Bethametasone No treatment Risk Ratio Weight Risk Ratio

n/N n/N 1V, Fixed, 95% CI IV, Fixed, 95% CI
1.1.1 Overall ‘
Christiaens 1990 9/14 8/14 ‘.‘ 100% 1.13[0.62,2.05]
Subtotal (95% Cl) 14 14 ‘ 100% 1.13[0.62,2.05]
Total events: 9 (Bethametasone), 8 (No treatment)
Heterogeneity: Not applicable
Test for overall effect: Z=0.39(P=0.7)
1.1.2 Severe
Christiaens 1990 2/14 2/14 —.— 100% 1[0.16,6.14]
Subtotal (95% Cl) 14 14 i 100% 1[0.16,6.14]
Total events: 2 (Bethametasone), 2 (No treatment)
Heterogeneity: Not applicable
Test for overall effect: Not applicable
1.1.3 Mild
Christiaens 1990 7/14 6/14 —.— 100% 1.17[0.52,2.6]
Subtotal (95% Cl) 14 14 ‘ 100% 1.17[0.52,2.6]

Total events: 7 (Bethametasone), 6 (No treatment)
Heterogeneity: Not applicable

Test for overall effect: Z=0.38(P=0.71)

Test for subgroup differences: Chi*=0.02, df=1 (P=0.99), 1>=0%

Favours bethamethasone

0.01 0.1 1 10

100 Favours no treatment

Analysis 1.2. Comparison 1 Betamethasone versus no treatment, Outcome 2 Neonatal bleeding.

Study or subgroup Bethametasone No treatment Risk Ratio Weight Risk Ratio
n/N n/N IV, Fixed, 95% CI IV, Fixed, 95% CI
Christiaens 1990 3/14 3/14 100% 1[0.24,4.13]
Total (95% Cl) 14 14 ‘ 100% 1[0.24,4.13]
1

Favours Bethametasone

0.01 0.1 10

100 Favours No treatment
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Study or subgroup Bethametasone No treatment Risk Ratio Weight Risk Ratio
n/N n/N IV, Fixed, 95% CI IV, Fixed, 95% CI
Total events: 3 (Bethametasone), 3 (No treatment)
Heterogeneity: Not applicable
Test for overall effect: Not applicable
. . . .
Favours Bethametasone  0-01 0.1 1 10 100 Favours No treatment

Comparison 2. Betamethasone versus no treatment (worse-case scenario).

Outcome or subgroup title No. of No. of Statistical method Effect size
studies partici-
pants
1 Overall neonatal thrombocytope- 1 41 Risk Ratio (IV, Fixed, 95% Cl) 1.97[1.08, 3.59]
nia
2 Neonatal Bleeding 1 41 Risk Ratio (IV, Fixed, 95% Cl) 3.15[0.99, 9.99]

Analysis 2.1. Comparison 2 Betamethasone versus no treatment
(worse-case scenario)., Outcome 1 Overall neonatal thrombocytopenia.

Study or subgroup Betamethasone No treatment Risk Ratio Weight Risk Ratio
n/N n/N 1V, Fixed, 95% CI IV, Fixed, 95% CI
Christiaens 1990 15/20 8/21 B 100% 1.97[1.08,3.59]
Total (95% Cl) 20 21 @ 100% 1.97[1.08,3.59]
Total events: 15 (Betamethasone), 8 (No treatment)
Heterogeneity: Not applicable
Test for overall effect: Z=2.21(P=0.03)
Favours betamethasone ~ 0.01 0.1 1 10 100 Favours no treatment
Analysis 2.2. Comparison 2 Betamethasone versus no
treatment (worse-case scenario)., Outcome 2 Neonatal Bleeding.
Study or subgroup Betamethasone No treatment Risk Ratio Weight Risk Ratio
n/N n/N IV, Fixed, 95% CI IV, Fixed, 95% CI
Christiaens 1990 9/20 321 B 100% 3.15[0.99,9.99]
Total (95% Cl) 20 21 i 100% 3.15[0.99,9.99]
Total events: 9 (Betamethasone), 3 (No treatment)
Heterogeneity: Not applicable
Test for overall effect: Z=1.95(P=0.05)
Favours betamethasone ~ 0.01 0.1 1 10 100 Favours no treatment
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Comparison 3. Betamethasone versus no medication (Best-case scenario)

Outcome or subgroup title No. of No. of partici- Statistical method Effect size
studies pants
1 Neonatal bleeding 1 41 Risk Ratio (IV, Fixed, 95% Cl) 0.32[0.10,0.98]

Analysis 3.1. Comparison 3 Betamethasone versus no
medication (Best-case scenario), Outcome 1 Neonatal bleeding.

Study or subgroup Betamethasone No treatment Risk Ratio Weight Risk Ratio

n/N n/N IV, Fixed, 95% CI IV, Fixed, 95% CI
Christiaens 1990 3/20 10/21 o 100% 0.32[0.1,0.98]
Total (95% CI) 20 21 e 100% 0.32[0.1,0.98]

Total events: 3 (Betamethasone), 10 (No treatment)
Heterogeneity: Not applicable
Test for overall effect: Z=1.99(P=0.05)

Favours betamethasone ~ 0.01 0.1 1 10 100 Favours no treatment

Comparison 4. Betamethasone versus no treatment (Intention-to treat analysis).

Outcome or subgroup title No. of No. of Statistical method Effect size
studies partici-
pants

1 Neonatal thrombocytopenia 1 Risk Ratio (IV, Fixed, 95% Cl) Subtotals only
1.1 Overall 1 41 Risk Ratio (IV, Fixed, 95% Cl) 1.18[0.57,2.45]
1.2 Severe 1 41 Risk Ratio (IV, Fixed, 95% Cl) 1.05[0.16, 6.76]
1.3 Mild 1 41 Risk Ratio (IV, Fixed, 95% CI) 1.23[0.50, 3.02]
2 Neonatal bleeding 1 41 Risk Ratio (IV, Fixed, 95% Cl) 1.05[0.24, 4.61]

Analysis 4.1. Comparison 4 Betamethasone versus no treatment
(Intention-to treat analysis)., Outcome 1 Neonatal thrombocytopenia.

Study or subgroup Betamethasone No treatment Risk Ratio Weight Risk Ratio
n/N n/N 1V, Fixed, 95% CI IV, Fixed, 95% CI
4.1.1 Overall ‘
Christiaens 1990 9/20 8/21 -.— 100% 1.18[0.57,2.45]
Subtotal (95% Cl) 20 21 * 100% 1.18[0.57,2.45]
Total events: 9 (Betamethasone), 8 (No treatment) ‘
Heterogeneity: Not applicable ‘
Test for overall effect: Z=0.45(P=0.65) ‘ ‘ ‘ ‘ ‘
Favours betamethasone 0.01 0.1 1 10 100 Favours no treatment
Medical treatments for idiopathic thrombocytopenic purpura during pregnancy (Review) 18
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Study or subgroup Betamethasone No treatment Risk Ratio Weight Risk Ratio
n/N n/N IV, Fixed, 95% CI IV, Fixed, 95% CI

4.1.2 Severe
Christiaens 1990 2/20 2121 —B— 100% 1.05[0.16,6.76]
Subtotal (95% ClI) 20 21 ‘ 100% 1.05[0.16,6.76]
Total events: 2 (Betamethasone), 2 (No treatment)
Heterogeneity: Not applicable
Test for overall effect: Z=0.05(P=0.96)
4.1.3 Mild
Christiaens 1990 7/20 6/21 B 100% 123[0.5,3.02]
Subtotal (95% ClI) 20 21 ‘ 100% 1.23[0.5,3.02]
Total events: 7 (Betamethasone), 6 (No treatment)
Heterogeneity: Not applicable
Test for overall effect: Z=0.44(P=0.66)
Test for subgroup differences: Chi*=0.02, df=1 (P=0.99), 1>=0%

Favours betamethasone 0.01 0.1 10 100 Favours no treatment

Analysis 4.2. Comparison 4 Betamethasone versus no treatment
(Intention-to treat analysis)., Outcome 2 Neonatal bleeding.

Study or subgroup Betamethasone No treatment Risk Ratio Weight Risk Ratio

n/N n/N IV, Fixed, 95% CI IV, Fixed, 95% CI
Christiaens 1990 3/20 321 B 100% 1.05(0.24,4.61]
Total (95% Cl) 20 21 100% 1.05[0.24,4.61]

Total events: 3 (Betamethasone), 3 (No treatment)
Heterogeneity: Tau?=0; Chi?=0, df=0(P<0.0001); 1>=100%
Test for overall effect: Z=0.06(P=0.95)

|
|
|

0.01 0.1 10 100

Favours betamethasone Favours no treatment

Comparison 5. Bethamethasone versus no treatment (best-case scenario)

Outcome or subgroup title No. of No. of par- Statistical method Effect size
studies ticipants
1 Overall neonatal thrombocytopenia 1 41 Risk Ratio (IV, Fixed, 95% Cl) 0.63[0.36, 1.10]

Analysis 5.1. Comparison 5 Bethamethasone versus no treatment
(best-case scenario), Outcome 1 Overall neonatal thrombocytopenia.

Study or subgroup Betamethasone No treatment Risk Ratio Weight Risk Ratio
n/N n/N IV, Fixed, 95% Cl IV, Fixed, 95% Cl
Christiaens 1990 9/20 15/21 B 100% 0.63[0.36,1.1]

0.01 0.1 1 10 100

Favours betamethasone Favours no treatment
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Study or subgroup Betamethasone No treatment Risk Ratio Weight Risk Ratio
n/N n/N IV, Fixed, 95% CI IV, Fixed, 95% CI
Total (95% CI) 20 21 L 100% 0.63[0.36,1.1]

Total events: 9 (Betamethasone), 15 (No treatment)
Heterogeneity: Tau?=0; Chi*=0, df=0(P<0.0001); 1>=100%
Test for overall effect: Z=1.63(P=0.1)

Favours betamethasone  0:01 0.1 1 10 100 Favours no treatment

APPENDICES
Appendix 1. LILACS search strategy
Date: 1982 to 8 February 2009.

1) ((Pt ENSAYO CONTROLADO ALEATORIO OR Pt ENSAYO CLINICO CONTROLADO OR Mh ENSAYOS CONTROLADOS ALEATORIOS OR Mh
DISTRIBUCION ALEATORIA OR Mh METODO DOBLE CIEGO OR Mh METODO SIMPLECIEGO OR Pt ESTUDIO MULTICENTRICO) or ((tw ensaio
or tw ensayo or tw trial) and (tw azar or tw acaso or tw placebo or tw control$ or tw aleat$ or tw randomS$ or (tw duplo and tw cego) or (tw
doble and tw ciego) or (tw double and tw blind)) and tw clinic$)) AND NOT ((Ct ANIMALES OR Mh ANIMALES OR Ct CONEJOS OR Ct RATON
OR MH Ratas OR MH Primates OR MH Perros OR MH Conejos OR MH Porcinos) AND NOT (Ct HUMANO AND Ct ANIMALES)) [Palavras]

2) idiopathic thrombocytopen$ purpura
3) pregnan$

4)land2and3

Result: no relevant studies.

Appendix 2. Clinical trials.gov search strategy
Date: 8 February 2009.

(thrombocytopenic purpura OR thrombocytopaenic purpura) AND (pregnancy OR pregnant women)
Result: no relevant studies.

Appendix 3. Current Controlled Trials search strategy
Date: 16 February 2009.

thrombocytopenic! AND purpura AND pregnan%

Appendix 4. Google scholar search strategy
Date: 16 February 2009.

idiopathic thrombocytopenic purpura and pregnancy
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