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Objective To perform a systematic review and meta-analysis of reported estimates of adverse pregnancy outcomes among untreated
women with syphilis and women without syphilis.

Methods PubMed, EMBASE and Cochrane Libraries were searched for literature assessing adverse pregnancy outcomes among untreated
women with seroreactivity for Treponema pallidum infection and non-seroreactive women. Adverse pregnancy outcomes were fetal loss
or stillbirth, neonatal death, prematurity or low birth weight, clinical evidence of syphilis and infant death. Random-effects meta-analyses
were used to calculate pooled estimates of adverse pregnancy outcomes and, where appropriate, heterogeneity was explored in group-
specific analyses.

Findings Of the 3258 citations identified, only six, all case-control studies, were included in the analysis. Pooled estimates showed thatamong
untreated pregnant women with syphilis, fetal loss and stillbirth were 21% more frequent, neonatal deaths were 9.3% more frequent and
prematurity or low birth weight were 5.8% more frequent than among women without syphilis. Of the infants of mothers with untreated
syphilis, 159% had clinical evidence of congenital syphilis. The single study that estimated infant death showed a 10% higher frequency
among infants of mothers with syphilis. Substantial heterogeneity was found across studies in the estimates of all adverse outcomes for
both women with syphilis (66.5% [95% confidence interval, Cl: 58.0-74.1]; =91.8%; P < 0.001) and women without syphilis (14.3% [95%
Cl:11.8-17.2]; =95.9%; P < 0.001).

Conclusion Untreated maternal syphilis is associated with adverse pregnancy outcomes. These findings can inform policy decisions on
resource allocation for the detection of syphilis and its timely treatment in pregnant women.

Abstracts in LS5 H13Z, Francais, Pycckuii and Espafiol at the end of each article.

Introduction

In 2008, the World Health Organization (WHO) estimated
that 1.86 million cases of syphilis occur globally among preg-
nant women each year and that a large proportion of them
are untreated or inadequately treated. Up to one third of the
women attending antenatal care (ANC) clinics are not tested
for syphilis." If syphilis is left untreated during pregnancy,
it can lead to fetal loss or stillbirth or, in a liveborn infant,
neonatal death, prematurity, low birth weight or congenital
syphilis. Programmes that include syphilis testing coupled
with appropriate, prompt penicillin treatment for pregnant
women who test positive for Treponema pallidum infec-
tion have been shown to be efficacious in reducing adverse
pregnancy outcomes.’™ In addition, these interventions have
been estimated to be highly cost-effective, even in settings
where the burden of syphilis among pregnant women is
moderate or low.”™*

Existing barriers to scaling up these programmes can
only be overcome through active involvement from policy-
makers. Evidence-based estimates of the burden of congenital
syphilis at the global, national and subnational levels help
make the case for allocating resources to these effective
programmes, increasing access to interventions and making
progress towards elimination. Calculating the burden relies
on precise estimates of the local prevalence of syphilis and
adverse pregnancy outcomes among untreated women with
syphilis. Previous estimates of adverse pregnancy outcomes

in women with syphilis have been based on point estimates
from single studies. To improve the quality of these estimates
in the context of WHO’s global initiative for the elimination
of congenital syphilis,”"” we performed a systematic review
and meta-analysis of reported estimates of adverse pregnancy
outcomes among women with untreated syphilis and women
without syphilis.

Methods

We performed a systematic review and meta-analysis that ac-
corded with MOOSE guidelines'' and PRISMA requirements.'

Search strategy and inclusion criteria

We systematically searched the published literature without
date or language restrictions to identify studies assessing
pregnancy outcomes in the presence of maternal syphilis. We
used combinations of the following terms to search PubMed,
EMBASE and Cochrane Libraries: syphilis/congenital syphi-
lis, pregnancy, antenatal/prenatal, neonate/newborn, infant,
birth/pregnancy outcome, mortality, death, stillbirth/fetal
death, neonatal death, infant death, preterm/low birth weight
and perinatal death/mortality. The last search was performed
in December 2011. We included literature published in any
language and on any date. We reviewed references in seminal
papers, review articles and medical textbooks. We canvassed
experts in the field to identify additional studies, particularly
older studies that may have been published before the avail-
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ability of online databases. The grey
literature and conference abstracts were
not searched.

Because our goal was to estimate
the range of possible birth outcomes
associated with untreated syphilis
during pregnancy, our population of
interest was pregnant women who had
untreated syphilis. We included studies
that described pregnancy outcomes
among women presumed to have syphi-
lis (i.e. women who were seroreactive
for T. pallidum infection, irrespective
of the test used), as well as uninfected
(i.e. control) women. We focused on
fetal, neonatal and infant outcomes
because maternal outcomes of syphilis
would not be expected for several years
after disease onset and were unlikely to
have been reported in the same stud-
ies. We included studies of at least 30
patients that described the sampling
strategy used to recruit patients from
the community, hospitals or ANC clin-
ics. We excluded studies describing
partially treated populations, unless
adverse pregnancy outcomes were re-
ported specifically among women who
lacked syphilis testing or treatment (i.e.
at least 2.4 million U of intramuscular
penicillin). We considered a broad range
of study designs, including clinical tri-
als, observational studies, programme
reviews and case series. We assessed
potential studies to ensure that there was
no duplication of case series.

The data extracted included study
characteristics such as study year,
geographical location, diagnostic test
used, sample size for cases and controls,
design, length of follow-up, type of
outcome and frequency estimates for
T. pallidum-associated seroreactivity
in the study population or a compa-
rable population from the same setting
and period. Length of follow-up varied
among the studies. The tests used to de-
fine seroreactivity varied across settings
and over time, from the Wasserman
and Kahn tests (for which sensitivity
and specificity data are not available)
in early studies, to the Venereal Disease
Research Laboratory or rapid plasma
reagin tests (sensitivity, 71-100%; speci-
ficity, 98%), the fluorescent treponemal
antibody absorption test (sensitivity,
84-100%; specificity, 97%) and the mi-
crohaemagglutination assay for T. pal-
lidum (sensitivity, 76-100%; specificity,
99%) in more recent studies."” The early
literature did not always define birth
outcomes (e.g. dates used to define
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stillbirth, fetal loss or prematurity) and
in such cases we relied on the outcome
terminology in the original papers.

Statistical analysis

We calculated crude proportion
estimates and standard errors (SEs)
for all adverse pregnancy outcomes
in women with untreated syphilis
and women without syphilis. We
then calculated crude proportion
estimates and SEs for the following
select adverse pregnancy outcomes:
fetal loss or stillbirth (combined),
neonatal death (defined as a death oc-
curring from birth up to the age of 28
days), prematurity or low birth weight
(combined) and clinical evidence of
syphilis. We separately calculated
crude proportion estimates of infant
death (defined as a death occurring
between ages 29 and 365 days) to
allow for the differentiation between
neonates and infants.

Proportions were transformed
into logits. The SEs of the logits were
calculated for the meta-analysis proce-
dure. Both the logits and the SEs of the
logits resulting from the meta-analysis
routines were transformed back to per-
centages for the forest plots.'*"> We used
random-effects meta-analyses to pool
estimates (with 95% confidence intervals
[CIs]) and calculated measures of het-
erogeneity between studies (i.e. I? values
and a P-value of <0.05 was defined as
indicative of a statistically significant
difference in results).

We performed group-specific anal-
yses for all adverse outcomes and for
specific adverse outcomes to explore
the sources of heterogeneity. We defined
three groups of studies. Group 1 includ-
ed studies calculating the frequency of
an adverse pregnancy outcome involv-
ing women whose reproductive history
was recorded before the existence of
penicillin treatment. Group 2 comprised
studies in which the frequency of an ad-
verse pregnancy outcome was calculated
for women attending an ANC clinic
that offered no treatment or testing for
syphilis. Group 3 comprised studies that
examined the frequency of an adverse
pregnancy outcome involving women
attending an ANC clinic in which re-
cruitment in the study was done at the
time of delivery (and syphilis treatment
was only available at that time). All data
were prepared and analysed using Stata/
SE version 11.0 (StataCorp. LP, College
Station, United States of America).
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Results

Overall, 3258 citations were retrieved.
Six articles®'**" were considered eligible
for the study (Fig. 1) and extracted
data are shown in Table 1. All articles
presented the findings of observational
studies that included a “control” arm
assessing adverse pregnancy outcomes
among women without syphilis. Of
these studies, Harman’s investigation
of family histories of infants with
blindness predated the availability of
syphilis treatment and was classified as
a group 1 study.'® Harman tabulated all
pregnancy outcomes and child deaths
from birth through the first year of life
over the reproductive histories (as many
as 18 pregnancies) of 150 mothers with
syphilis and 150 “healthy” mothers liv-
ing in the same impoverished London
community. Wammock, Ingraham and
McDermott et al. looked at pregnancy
outcomes among women attending
ANC clinics in which either screening
or treatment was not available; all three
investigations were classified as group 2
studies.””" The studies by Ingraham and
Wammock were conducted before the
availability of penicillin treatment in
the United States of America. The study
by McDermott et al. had a primary goal
of assessing malaria-associated adverse
pregnancy outcomes in women attend-
ing a rural ANC clinic in Malawi. No
antenatal syphilis testing programme
existed at that time and seroreactiv-
ity was identified later on the basis of
analysis of stored blood samples. The
intervention study in Zambia, by Hira
et al., and the retrospective study of
women tested for syphilis at delivery
in the United Republic of Tanzania, by
Watson-Jones et al., were ANC evalua-
tion studies conducted in the context of
poorly implemented syphilis screening/
treatment programmes; both investiga-
tions were considered to be group 3
studies.*” All studies reported on still-
birth or fetal loss. Only three studies
reported on neonatal death.”~"” Five
studies reported on clinical evidence
of congenital syphilis in children®'¢-'%2
and four studies reported on prema-
turity or low birth weight.>'”'®** Only
McDermott et al. looked at infant death
(i.e. deaths among subjects aged 29 days
to one year)."”

All adverse pregnancy outcomes

All studies consistently reported a
higher proportion of adverse pregnancy
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Fig. 1. Flow diagram of study selection for a systematic review and meta-analysis of
studies of adverse pregnancy outcomes among women without syphilis and

women with untreated syphilis

Records identified through database searches
(Pubmed, EMBASE, Cochrane Libraries)

Additional records identified through other sources (references
in papers, review articles, medical textbooks, expert opinion)

:

Records screened
n=3258
Records excluded,n =315 | «——————
\/
Full-text articles assessed for eligibility
n=102
Full text articles excluded, n = 96
Treatment of women with syphilis, n = 74
Special populations, n =9 -
Limited reporting of birth outcomes,n=7
Number of patients < 30,n=4
Duplicate reports, n =2 v

Studies included in the review

n==6

outcomes among untreated women
with syphilis (range: 53.4-81.8%) than
among women without syphilis (range:
10.2-20.8%). Fig. 2 shows the study-
specific and summary estimates for all
adverse pregnancy outcomes.

Selected adverse pregnancy
outcomes

Fig. 3 and Fig. 4 show study-specific
estimates for select adverse pregnancy
outcomes and their summary statistics
in women with and without syphilis,
respectively. The pooled estimates of
neonatal death were 12.3% (95% CI:
9.3-16.2) among women with syphilis
and 3.0% (95% CI: 2.1-4.3) among
women without syphilis, for an absolute
difference of 9.3%.

Only the study by McDermott et al.
reported data that allowed calculation
of the proportion of infants who died."”
An absolute difference of 11.2% in the
frequency of infant death was observed
among infants of women with and with-
out syphilis: 21.3% (16 of 75 infants; 95%
CIL: 13.6-31.9) versus 10.1% (256 of 2530
infants; 95% CI: 9.0-11.4), respectively.
Harman reported an absolute difference
of 11.5% in the frequency of infant death
between infants born to women with
and without syphilis: 22.9% (229 of 1001
births; 95% CI: 20.3-25.5]) versus 11.4%
(94 of 826 births; 95% CI: 9.2-13.6),
respectively. However, these data could
not be subclassified into neonatal and
infant deaths because Harman reported

deaths during the period from birth to
one year of age.'®

Pooled estimates and
heterogeneity

Meta-analysis of the estimates of all
adverse outcomes across the six studies
revealed substantial heterogeneity for
both women with syphilis (I* = 91.8%;
P <0.001) and women without syphilis
(I*=95.9%; P < 0.001; Fig. 2). A group-
specific analysis of all adverse outcomes
revealed a marked difference between
estimates for women with syphilis, with
the highest summary statistic observed
for group 2 and the lowest observed
for group 3 (Appendix A, available at:
www.who.int/reproductivehealth/pub-
lications/rtis/syphilis_in_pregnancy/
en/m). Heterogeneity was acceptable
only for group 3 (56.4% [95% CI:
50.8-61.9]; I* = 0.0%; P = 0.547). Among
women without syphilis, the summary
statistic was highest for group 1 and
lowest for group 3 (Appendix A). Again,
heterogeneity was acceptable only for
group 3 (10.3% [95% CI: 9.2-1.5]; I* =
0.0%; P = 0.658).

We also analysed summary esti-
mates of selected adverse pregnancy
outcomes by study group in women with
and without syphilis (Appendix B and
Appendix C, both available at: www.who.
int/reproductivehealth/publications/
rtis/syphilis_in_pregnancy/en/m). In
pregnant women with syphilis, the sum-
mary statistic for stillbirth and fetal loss
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was highest for group 2 and lowest for
group 1. Heterogeneity was acceptable
only for group 3 (22.5% [95% CI: 18.1-
27.5]; > = 0.0%; P=0.609). The summary
statistic for clinical evidence of syphilis
was highest for group 2 and lowest for
group 3; heterogeneity was acceptable
for group 2 (39.5% [95% CI: 34.0-45.4];
I =0.0%; P = 0.343) and group 3 (2.8%
[95% CI: 1.4-5.4]; 0.0%; P = 0.508). For
prematurity or low birth weight, het-
erogeneity was acceptable for group 2
(30.2% [95% CI: 22.4-39.3]; I* = 26.4%;
P =0.244) and group 3 (3.8% [95% CI:
1.3-10.4]; I* = 55.3%; P = 0.135).

In women without syphilis, the
summary statistic for stillbirth and fetal
loss was highest for group 1 and compa-
rably low for groups 2 and 3, but hetero-
geneity was unacceptable for the latter
groups (Appendix C). The frequency
of prematurity or low birth weight was
comparable for groups B and C but
heterogeneity was acceptable only for
group 3 (7.6% [95% CI: 4.8-11.7]; I* =
68.6%; P = 0.074).

Discussion

In this article, we quantified the propor-
tion of all adverse pregnancy outcomes
and specific adverse pregnancy out-
comes among untreated women with
syphilis and women without syphilis
using data from six articles that met
eligibility criteria for inclusion in our
systematic review and meta-analysis.
On average, pooled estimates of fetal
loss or stillbirth, neonatal death and
prematurity or low birth weight showed
significantly higher rates among the
offspring of women with syphilis than
among the offspring of women without
syphilis. The absolute differences were
21% for fetal loss or stillbirth, 9% for
neonatal death and 6% for prematurity
or low birth weight. Signs and symptoms
of syphilis were found in 15% of the
infants born to untreated women with
syphilis. The frequency of any adverse
pregnancy outcomes was 52% higher
among women with syphilis than among
women without syphilis.

Our estimates are consistent with
previously published data. Holder*
quoted a 1949 review by Thomas et al.
in which 70% of women with syphilis
reported adverse pregnancy outcomes
and Rutgers et al.** reported adverse out-
comes in 53% of women with syphilis.
Both estimates are consistent with our
summary estimate of 66.5%. Similar
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Fig. 2. Study-specificand summary estimates of the proportion (%) of all adverse
pregnancy outcomes (APOs) among women with untreated syphilis and women

without syphilis

Reference Proportion (95%Cl)  APOs n
Untreated women with syphilis

Harman, 1917 - 0 (57.9-640) 611 1001
Wammock, 1945-48 e 73 8 (61.4-833) 45 61
Ingraham, 194049 - 81.8 (76.2-86.4) 180 220
Hira, 1990 - 57.4 (50.9-63.6) 32 230
McDermott, 1987-90 — 68.5 (59.9-75.9) 89 130
Watson-Jones, 1998—2000 —— 534 (42.0-64.5) 39 73
Subtotal (¥ = 91.8%, P=0.000) <> 66.5 (58.0-74.1) 109% 1715
Women without syphilis

Harman, 1917 . 208 (182-237) 172 826
Wammock, 1945-48 . 124 (11.6-133) 6% 559
Ingraham, 194049 . 13.8 (13.2-145) 1426 10323
Hira, 1990 . 102 (9.1-11.4) 210 2647
McDermott, 1987-90 . 189 (17.5-204) 547 2890
\Watson-Jones, 19982000 -~ 11.2 (7.7-15.9) 26 233
Subtotal (¥ = 95.9%; P = 0.000) Q 143 (11.8-17.2) 3135 22515

Cl, confidence interval.

T T T T
0 25 50 75 100
Adverse pregnancy outcome (%)

Fig. 3. Study-specificand summary estimates of the proportion (%) of selected adverse
outcomes among women with untreated syphilis

Reference Proportion (95% Cl) APOs n
Stillbirth and fetal loss
Harman, 1917 . 17.2 (14.9-19.7) 172 1001
Wammock, 1945—48 —— 26.2 (16.7-38.6) 16 61
Ingraham, 1940—49 - 250 (19.7-31.1) 55 220
Hira, 1990 - 217 (16.9-27.5) 50 230
McDermott, 1987-90 —— 439 (35. 6 52.5) 57 130
Watson-Jones, 1998—2000 —— 247 (16.1-35.8) 18 73
Subtotal (= 87.9%, P = 0.000) O 256 (18.5-342) 368 1715
Neonatal death (Birth to 28d)
Wammock, 194548 -~ 6.6 (2.5-16.2) 4 61
Ingraham, 1940-49 -~ 13.6 (9.7-183) 30 220
McDermott, 1987-90 - 123 (7.7-19.2) 16 130
Subtotal (¥ = 30.8%; P =0.236) " 123 (9.3-16.2) 50 411
Clinical evidence of syphilis
Harman, 1917 - 209 (18.6-23.6) 2101001
Wammock, 194548 —— 344 (23.6-47.1) 21 61
Ingraham, 1940—49 -~ 409 (34.6-47.5) 9% 220
Hira, 1990 b 2.2 (09-5.1) 5 230
Watson-Jones, 1998—2000 — 41 (13-119) 3 73
Subtotal (¥ =98.3%; P=0.000) <> 15.5 (7.5-29.0) 329 1585
Prematurity or low birth weight
Wammock, 194548 -~ 6.6 (2.5-16.2) 4 61
Ingraham, 1940-49 > 23 (0.9-53) 5 0
Hira, 1990 - 33.5 (27.5-398) 77 230
Watson-Jones, 1998—2000 e 247 (16.1-35.8) 18 73
Subtotal (F=97.1%; P = 0.000) <> 12.1 (3.9-31.8) 104 584
T T T T

0 25 50 75 100
Adverse pregnancy outcome (%)

APO, adverse pregnancy outcome; Cl, confidence interval; d, days.
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estimates have also been reported for
specific pregnancy outcomes in women
with syphilis. Thomas et al. estimated
that 25-30% of pregnancies in women
with syphilis resulted in neonatal death
and Rabut et al.”” reported that 39%
resulted in perinatal death (although
the latter outcome was not defined,
it probably included neonatal deaths,
stillbirths and fetal losses). Rutgers et
al.” reported that 27% of infants were
“admitted” because they were born be-
fore term (2.2%), had a low birth weight
(13.5%) or presented with symptoms of
congenital syphilis (11.3%).

Only one study evaluated in this
report estimated death during the first
year of life. It showed that infants deliv-
ered by untreated mothers with syphilis
had 10% more deaths than those deliv-
ered by mothers without syphilis. This
suggests that a considerable mortality
burden is currently overlooked because
of short follow-up periods in most co-
hort studies.

Early investigations evaluating
syphilis testing and treatment preceded
the use of experimental study designs;
later studies have been limited by moral
restrictions on the use of randomized
controlled designs that withhold an
effective intervention from a control
group. Therefore, all studies included
in our analysis had an observational
design. Nevertheless, one strength of
this review is that each study included
a comparison group to assess adverse
pregnancy outcomes among mothers
without syphilis. This gave us the op-
portunity to estimate the excess adverse
outcomes in the presence of maternal
syphilis and give a broad idea of the
risk of some of the adverse pregnancy
outcomes in women with untreated
syphilis.

Owing to the inherent differences
between experimental and observa-
tional study designs and to biases com-
monly seen in observational data,"
appropriate caution should be taken
in interpreting our results. We relied
on the outcome definitions used in the
original papers, many of which were
published before a consensus defini-
tion was available. There were also
unacceptable heterogeneity in estimates
across studies, variations in diagnostic
tests across settings and periods, and a
lack of control for potential confound-
ers. Several potential sources of bias
are present as well. Reporting bias is
possible because infants born to moth-
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Fig. 4. Study-specificand summary estimates of the proportion (%) of selected adverse
outcomes among women without syphilis

Reference

Proportion (95%Cl)  APOs n

Stillbirth and fetal loss
Harman, 1917 .
Wammock, 194548

Ingraham, 1940—49

Hira, 1990

McDermott, 1987-90
Watson-Jones, 1998—2000
Subtotal (= 97.3%, P = 0.000)

. ¢ v,

\d

Neonatal death (Birth to 28d)
Wammock, 194548 >
Ingraham, 1940—49 3
McDermott, 1987-90 .
Subtotal (¥ = 93.0%; = 0.000)

Prematurity or low birth weight
Wammock, 1945-48 -
Ingraham, 1940—49 .
Hira, 1990 .
Watson-Jones, 19982000 -
Subtotal (¥ = 99.0%; P = 0.000) <>

94 (7.6-11.6) 78 826
65 (5.9-7.2) 364 559
26 (23-29) 27010323
39 (33-48) 105 2647
59 (52-69) 172 2890
13 (04-39 3 233
46 (3.0-7.1) 992 22515
30 (26-35) 170 55%
22 (19-25) 226 10323
41 (35-49) 119 28%
30 (21-43) 515 18809
29 (25-33) 160 55%
9.0 (8.5-9.6) 930 10323
62 (54-72) 1605 2647
99 (6.7-14.4) 23 233
63 (35-110) 1278 18799

UL
0 25 50 75 100

Adverse pregnancy outcome (%)

APO, adverse pregnancy outcome; Cl, confidence interval.

ers known to have syphilis are more
likely than infants born to mothers not
known to have syphilis to be diagnosed
with congenital syphilis. Group 2 stud-
ies included only asymptomatic women
and therefore may have underestimated
adverse pregnancy outcomes in women
with untreated primary or secondary
syphilis, both of which make transmis-
sion to offspring more likely and are
associated with a fatality rate of nearly
100% (as noted among seven cases
included in the Wammock cohort).
Primary and secondary syphilis during
pregnancy are not estimated to be com-
mon, so this potential bias is unlikely to
change the magnitude of the findings.
Another limitation associated with
group 2 is that, although each study fol-
lowed infants for at least a short period,
the length of follow-up varied. There-
fore, the burden of congenital syphilis
might have been underestimated be-
cause congenital syphilis may have been
missed in some infants. The lack of a
search for grey literature sources could
have introduced a reporting bias, but
because of the nature of the research
assessed we expect this to be minimal.

In the group 1 study, which as-
sessed the lifetime reproductive histories
of women infected with T. pallidum
before the availability of anti-syphilis

treatment, the timing of infection was
not reported. This study probably un-
derestimated the proportion of adverse
pregnancy outcomes: some pregnancies
included in the study may have occurred
before women were infected and others
may have occurred years after exposure,
when syphilis was inactive and less likely
to be transmitted to the fetus. Indeed,
the risk of adverse pregnancy outcomes
is recognized to be directly related to
higher maternal antibody titres and such
titres decrease over time in untreated
women with syphilis.”

Finally, group 3 studies occurred
in settings in which pregnant women
might not have attended an ANC clinic,
might have attended an ANC clinic but
not been tested for syphilis, or were
tested for syphilis but did not receive
treatment before delivery. These stud-
ies probably underestimated the fre-
quency of adverse pregnancy outcomes
for several reasons. First, women with
stillbirths and fetal losses who did
not seek care would not have enrolled
in a study. For example, the group 3
study by Watson-Jones et al. showed
no fetal losses among 73 seroreactive
women with rapid plasma reagin titres
of >1:8. This is surprising given the
large number of fetal losses in group 2
studies. Second, because penicillin is a

Bull World Health Organ 2013;91:217-226 | doi:10.2471/BLT.12.107623

highly effective intervention, treating
neonates born to seroreactive mothers
at birth probably prevented clinical
infection or further progression of
disease in the infants of infected moth-
ers whose infections were not identi-
fied earlier.” This bias was important
since congenital syphilis in live born
infants represented a small fraction
of pregnancy outcomes in group 3
studies, compared with group 1 and 2
studies. Third, women in group 3 who
partially or fully completed a regimen
of syphilis treatment during pregnancy
might not have had this information
reflected on their maternity card. This
would have resulted in the misclassi-
fication of some women with syphilis
as untreated. Finally, because group 3
studies did not follow up study subjects
after delivery, neonatal deaths, infant
deaths and clinical manifestations that
occurred after this period would have
been missed.

Our study suggests that, unless
testing and treatment of syphilis in preg-
nancy are universally available, over half
of pregnancies in women with syphilis
will result in an adverse outcome. This
is a preventable burden on mothers,
families and health systems that high-
lights the need to prioritize global ef-
forts to eliminate the mother-to-child
transmission of syphilis. This paper also
reminds policy-makers charged with
resource allocation that the elimination
of congenital syphilis is a public health
priority that will enable immediate
progress towards Millennium Develop-
ment Goal 4: reducing the mortality rate
among children younger than 5 years by
two thirds. l

Competing interests: None declared.
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Résumé

Syphilis maternelle non traitée et issues de grossesse défavorables: revue systématique et méta-analyse

Objectif Effectuer une revue systématique et une méta-analyse des
estimations rapportées des issues de grossesse défavorables chez les
femmes syphilitiques non traitées et les femmes non syphilitiques.
Méthodes Une recherche a été effectuée dans les bibliothéques
PubMed, EMBASE et Cochrane pour trouver la documentation évaluant
les issues de grossesse défavorables chez les femmes non traitées
présentant une séroréactivité a l'infection a Treponema pallidum,
ainsi que chez les femmes non séroactives. Les issues de grossesse
défavorables étaient la perte du fcetus ou la mortinaissance, la mort
néonatale, la prématurité ou le faible poids de naissance, des signes
cliniques de la syphilis et la mortalité infantile. Les méta-analyses des
effets aléatoires ont été utilisées pour calculer les estimations groupées
des issues de grossesse défavorables et, le cas échéant, I'hétérogénéité
a été étudiée dans les analyses de groupes spécifiques.

Résultats Parmi les 3 258 citations identifiées, seules six, toutes des
études de cas-témoins, ont été incluses dans I'analyse. Les estimations

224

groupées ont montré que parmiles femmes enceintes syphilitiques non
traitées, la perte foetale et la mortinatalité étaient 21% plus fréquentes, les
déces néonataux 9,3% plus fréquents et la prématurité ou le faible poids
de naissance 5,8% plus fréquents que chez les femmes non syphilitiques.
Chezles nourrissons nés de meres atteintes de syphilis non traitées, 15%
présentaient des signes cliniques de syphilis congénitale. La seule étude
qui estimait la mortalité infantile a montré une fréquence de 10% plus
élevée chez les nourrissons de méres syphilitiques. Une hétérogénéité
importante entre les études a été trouvée dans les estimations de tous
les effets indésirables pour les femmes syphilitiques (66,5% [intervalle
de confiance a 95%, IC: 58 a 74,1];12 = 91,8%; P < 0,001) et les femmes
non syphilitiques (14,3% [IC a 95%: 11,8 a 7,2]; 12 = 95,9%; P < 0,001).
Conclusion La syphilis maternelle non traitée est associée a des issues
de grossesse défavorables. Ces résultats peuvent informer les décisions
politiques sur I'allocation des ressources pour le dépistage de la syphilis
et son traitement en temps opportun chez les femmes enceintes.
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Pesiome

HeneueHHblii cudpunuc y matepeit n HebnaronpuaTHble UCXofbl 6epeMeHHOCTU: cucTeMaTyecKuin 063op 1

MeTa-aHanuns3

Lenb BoinonHuTh cucTemaTnyeckuii 0630p v meTa-aHanms
COBPaHHbIX JaHHbIX MO HEHNArONPUATHBIM NCXOAaM BEPEMEHHOCTI
Cpefn XEHLWWH C HeneueHHbIM CUGUANCOM 1 XKEHLLIMH 6e3 JaHHOrO
3aboneBaHnA

Metoppl Vicnonb3ya Takune bnbnmnoteky, kak PubMed, EMBASE u
KokpaHoBcKadA 6a3a AaHHbIX, bl BEINOAHEH MOWCK NUTepaTypbl
Mo BOMPOCaM OLeHKM HEONAronpUATHbIX MCXOA0B bepemMeHHOCTY
CPeav HeneyeHHbIX XKEHLLUVH C NONOXMTENbHOM CepONorMyecKoi
peakLieit Ha brefHyto ToernoHemy 1 Cpeu XeHLLWH, He NPOABMBLUMX
NaHHyl0 peakumio. HebnaronpuaTHBIMA CXodamm 6epemeHHOCTI
CYMUTANWCh BBIKUIbIW WX MEPTBOPOXKAEHWE, HeOHaTanbHas
CMepPTHOCTb, MPEeXAeBpeMeHHble POAbI U HU3KNIA BEC Npu
POXAEHWUM, KNNMHUYECKME NMPU3HAKK CUPUIMCA U MadeHUYecKas
CMePTHOCTb. [111A pacueTa 00LLEN OLIEHKM HEBNAroNpPUSTHbBIX MCXOL0B
6epeMeHHOCTI ObINM UCMOMb30BaHbl METOAbI METa-aHan13a Ha
OCHOBE PaHAOMVI3UPOBAHHBIX MICCRE0BAHNIA U, TP HEOOXOANUMOCTY,
HEeOHOPOAHOCTY OblV AONONHUTENBHO UCCIEA0BaHbI MOCPEACTBOM
aHanM3a KOHKPeTHbIX rpymnn.

Pesynbratbl |13 3258 HaleHHbIX UMTaT B aHanw3 Oblav BKIOYEHD
TOBKO LeCTb UCCNef0oBaHWM, NCMONb3YIOWWX METOA «Ciyyvait-
KOHTPOSb». O606LLEHHAA OLIeHKa MOKa3ana, YTo cpeamn bepeMeHHbIX

MKEHLLWH C HENeuYeHHbIM CUGUIMCOM Habmoaanach NoBbILLeHHas
4acToTa HeONArOMPUATHBIX MCXOA0B GepeMeHHOCTY: Mbenb Nnnoaa
1 MEPTBOPOXIEHMe BCTpeYannch Ha 21% yalle, HeoHaTanbHaa
CMepPTHOCTb — Ha 9,3%, a npexaeBpeMeHHble POAbl AN HU3KNNA
BeC Npw poxaeHUn — Ha 5,8% yalle, yem y »KeHLWmH 6e3 faHHOro
3aboneBaHmsa. M3 uncna mnafeHuUeB, POXAEHHbIX OT MaTtepeit C
HeneueHHbIM cudunmncom, 15% nmenn KNMHUYecKme nprusHakm
BpOXAeHHoro cnounuca. OaHoO mnccnenoBaHve, NOCBALIEHHOe
MAaflEHUECKOM CMePTHOCTK, MOKasaso, YTo YacToTa CMePTHOCTU
MIaAEHLEB, POXKAEHHBIX OT MaTepelt, 6oNbHbIX CUGUAMCOM, Bbina
Ha 10% Bble cpeHecTaTUCcTUYeCckon. B xoge nccnegoaHmii
6bina 0bHapyeHa CylleCTBEHHaA HEOAHOPOAHOCTL B OLIEHKaXx
HebNaronpPUATHBIX MCXOAOB, Kak ANA KEHLLUWH C cndunmcom (66,5%
[95% nosepuTenbHbI MHTepBan, [: 58,0—-74,11;17=91.8%; P <0.001),
TaK U ANs KeHLmH 6e3 31oro 3abonesanun (14,3%[95% 11:11,8-17,2;
1?=95,9%; P <0,001).

BbiBoA HeneueHHbIN cudUMC y MaTepelt CBA3aH C MOBbIWEHHbIM
PUCKOM HEDNArOMPUATHOrO MCxofa 6epemMeHHOCTU. TW AaHHble
MOTYT MOMOUYb fINLIaM, OTBETCTBEHHbBIM 3a MPUHATUE PELIEHWH,
npaBuibHee pacnpefennTb pecypchl ANA CBOEBPEMEHHOIO
OOHaPYKeHUS 1 NedeHns CUdUnmnca y 6epemeHHbIX KEHLLVH.

Resumen

La sifilis materna no tratada y los resultados adversos en el embarazo: revision sistematica y metanalisis

Objetivo Realizar una revision sisteméatica y un metanalisis de los
cdlculos presentados sobre los resultados adversos en los embarazos
entre mujeres con sffilis no tratada y mujeres sin sffilis.

Métodos Se busco literatura que evaluara los resultados adversos en
el embarazo entre mujeres con sero-reactividad para la infeccién por
Treponema pallidum no tratada y mujeres no sero-reactivas en las
bibliotecas de PubMed, EMBASE y Cochrane. Los resultados adversos
en el embarazo consistieron en la pérdida del feto, muerte prenatal,
muerte neonatal o peso bajo al nacer, pruebas clinicas de sffilis y muerte
infantil. Se emplearon metanalisis con efectos aleatorios para calcular los
resultados adversos en bruto en los embarazos y, en caso necesario, se
analizé la heterogeneidad en anélisis de grupos concretos.
Resultados De las 3258 citaciones identificadas solo se incluyeron
seis en el andlisis, todas ellas estudios de control de casos. Los calculos
brutos mostraron que, entre las mujeres con sifilis no tratada, la

pérdida del feto y la muerte prenatal fueron un 21% mas frecuentes, las
muertes neonatales, un 9,3% mas frecuentes y los casos de nacimientos
prematuros o peso bajo al nacer, un 5,8% mas frecuentes que entre las
mujeres sin sifilis. Entre los recién nacidos de madres con sifilis no tratada,
el 15% presentd pruebas clinicas de sffilis congénita. El estudio sencillo
que calculd la muerte infantil mostré una frecuencia un 10% superior
entre los nifos de madres con sifilis. Se descubrié una heterogeneidad
sustancial en los célculos de todos los resultados adversos de los
estudios, tanto para las mujeres con sifilis (66,5% [intervalo de confianza
del 95%, IC: 58,0-74,11; ’=91,8%; P <0,001) como para las mujeres sin
sifilis (14,3% [95% IC: 11,8-17,2]; 1 =95,9%; P <0,001).

Conclusidn La sifilis materna no tratada estd relacionada con resultados
adversos en el embarazo. Estos hallazgos pueden servir de informacion a
la hora de tomar decisiones sobre las politicas acerca de la asignacion de
recursos para detectary tratara tiempo la sifilis en mujeres embarazadas.
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