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Syphilis during pregnancy can cause
.miscarriage, stillbirth, prematurity, or multi-

system infection in live-born infants. In
June 1995, the Pan American Health Organi-
zation (PAHO) began a campaign to reduce
the prevalence of congenital syphilis in the
Americas to 0.5 cases per 1000 live births by
means of early screening and rapid treatment
during pregnancy.2 Parts of the United States
have congenital syphilis rates above the
PAHO goal.

Jefferson County, Texas, with a popula-
tion of approximately 250 000 people, expe-
rienced an epidemic of primary and sec-
ondary syphilis during 1993 and 1994.
Following an intensive control effort, the pri-
mary and secondary syphilis rate declined
from more than 200 cases per 100000 per-
sons in 1994 to fewer than 100 in 1995.
However, because there were still numerous
congenital syphilis cases, we began an inves-
tigation in September 1995 to determine the
prevalence of congenital syphilis and coin-
fection with HIV, to identify risk factors for
congenital syphilis, and to assess prenatal
syphilis screening practices.

Methods

We identified women who lived in Jef-
ferson County, Texas, gave birth during 1994
or 1995, and had documented reactive non-
treponemal and treponemal tests (rapid
plasma reagin [RPR] and micro-hemaggluti-
nation antibody to Treponema pallidurn) dur-
ing pregnancy or at delivery. Sources for
identifying pregnant women with syphilis
included the local sexually transmitted dis-
ease/HIV prevention program's congenital
syphilis case reports and computer database
of reactive syphilis serological tests, the com-
puterized statewide Texas syphilis morbidity
registry, medical records from county sexu-
ally transmitted disease clinics and prenatal

care providers, and discharge data (Intertna-
tionial Classification of Diseases, Ninth Rei,i-
sioni [ICD-9] codes 090.0 to 090.9 for con-
genital syphilis3) from the 5 major matemity
hospitals serving the county. Hospital med-
ical records of these women and their infants
were reviewed as well as the infants' birth
certificates.

An infant was classified as meeting the
Centers for Disease Control and Prevention
(CDC) surveillance case definition for pre-
sumptive congenital syphilis if he or she was
bom to a woman who had untreated or inad-
equately treated syphilis during pregnancy or
at delivery.4 The number of live births in
1994 and 1995 to women residing in Jeffer-
son County was obtained from the Texas
Department of Health's Bureau of Vital Sta-
tistics. Prevalence of congenital syphilis
(number of cases per 1000 live births) was
calculated by race for 1994 and for 1995
through the first week in October.

Two female syphilis field workers con-
ducted 30-minute in-person interviews with
women who had syphilis during pregnancy
or at delivery. Attempts were made to contact
all eligible women by telephone calls or field
visits to homes, high schools, and local jails.
Each participating woman signed a written
consent form. Interviewers asked each
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woman, "In general, during your pregnancy,

was the baby wanted?"

Characteristics of women with syphilis
during pregnancy who had infants with
congenital syphilis were compared with
those ofwomen with syphilis whose infants
did not have congenital syphilis by means

of the x2 test. Using backward elimination,
we constructed a multivariate logistic regres-

sion model from potential confounders and
variables found to be significant by univari-
ate analysis conducted with SAS software
(SAS Institute, Inc, Cary, NC). The chunk
test was used to evaluate interaction terms.5

A survey was mailed to the 33 prenatal
care providers in Jefferson County asking
them to describe their syphilis screening
practices.

Results

decrease of less than 2 dilutions in the titer
during pregnancy (a 2 dilution drop in the
titer is the amount considered necessary by
the CDC to document adequate response to
therapy by time ofdelivery).6

Seven women (14%) with prenatal care

either were not tested for syphilis or were

tested fewer than 30 days before deliveiy, too
late for effective treatment. Eight women
(16%) who were tested early during prenatal
care initially had nonreactive RPR tests.
Despite receiving continued prenatal care, they
were not retested until delivery, at which time

their RPR tests were reactive. Seven (14%)
had nonreactive syphilis tests performed early
during prenatal care and again during the third
trimester but had active tests at delivery, and
2 (4%) had received erythromycin therapy,
which is iadequate treatment for syphilis dur-
ing pregnancy.6 Ofthe 50 women who made at
least 2 visits for prenatal care, only 27%

received syphilis tests during the third
trimester at least 30 days before delivery.

Three maternal characteristics were asso-

ciated with the birth ofan infant with congen-

ital syphilis: having no prenatal care, having
the initial RPR test after the first trimester,
and having positive results on a maternal or

infant toxicological urine test for cocaine
(Table 1). Women who did not receive prena-

tal care were more likely than women who did
receive prenatal care to have positive results
on a urine cocaine test or to have infants with
positive results on a urine cocaine test (71%
vs 14%; relative risk [RR] = 5.0, 95% confi-
dence interval [CI = 2.5, 10.1). Women aged
20 years or older were more likely than
younger women to have positive results on a

urine cocaine test or to have infants with posi-
tive results on a urine cocaine test (24% vs

0%; P =.003). In the multivariate analysis, 2
risk factors were independently associated

Review ofMedical, Prenatal, and
Syphilis Program Records

We identified 117 women who had
reactive syphilis serological tests during
pregnancy or at delivery in 1994 and 1995.
Four women with persistent titers of 1:1 or

1:2 after adequate treatment were excluded.
Twenty-two women who had reactive
syphilis tests during pregnancy could not be
located to confirm that an infant had been
born and were excluded. Of the 91 remain-
ing women, 59 (65%) gave birth to infants
with congenital syphilis. Fifty-three (90%) of
the 59 women were African American, 4
(7%) were non-Hispanic White, and 2 (3%)
were Hispanic. Of the infants with congeni-
tal syphilis, 12 were identified by examina-

tion of hospital discharge diagnoses and had
not been reported previously to either the
county or the state.

The prevalence of congenital syphilis
per 1000 live births in Jefferson County was

11.3 in 1994 and 7.9 in 1995. Among
African Americans, the prevalence of con-

genital syphilis per 1000 live births was 24.1
in 1994 and 17.9 in 1995. Corresponding
rates among Whites were 1.2 in 1994 and 1.7
in 1995, and among Hispanics, 5.7 in 1994
andOin 1995.

The records of the 59 women whose
infants had congenital syphilis were exam-

ined to determine why their infants had the
disease. Nine women (15%) had received no
or inadequate prenatal care (care starting at
36 weeks' gestation or later or consisting of
only one visit). Of the 50 women who
received prenatal care, 16 (32%) had a delay
of 1 month or more from the date of a reac-

tive test to syphilis treatment. Ten (20%),
including 7 with early syphilis, had a
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TABLE 1-Characteristics of 91 Women With Syphilis During Pregnancy:
Jefferson County,Texas, 1994-1995

No. (%) Delivering Relative Risk
Infants With (95% Confidence

No.a Congenital Syphilis Interval)

Year of delivery
1994 56 40 (71) 1.3 (0.9,1.9)
1995 35 19 (54) Reference

Age, y
20+ 68 48 (71) 1.6 (1.0, 2.5)
13-19 22 10 (45) Reference

Race
Black 84 53 (63) 0.7 (0.5, 1.0)
Other 7 6 (86) Reference

Marital status
Single, never married 71 45 (63) 1.0 (0.6,1.6)
Separated, divorced 7 5(71) 1.1 (0.6, 2.1)
Married 11 7 (64) Reference

Education, y
<12 44 26(59) 0.8(0.6, 1.1)
12+ 41 29 (71) Reference

Insurance
None 8 6 (75) 1.3 (0.6, 2.8)
Medicaid 76 49(64) 1.1 (0.6, 2.2)
Private 7 4 (57) Reference

Initiation of prenatal care
No prenatal care 7 7 (100) 1.9 (1.4, 2.8)
Third trimester 14 10 (71) 1.4 (0.9, 2.2)
Second trimester 34 22 (65) 1.3 (0.8, 1.9)
First trimester 29 15 (52) Reference

Initial serological test
No test before delivery or initial test
<30 d before delivery 18 18 (100) 2.2 (1.5, 3.3)

Second or early third trimester 42 27 (64) 1.4 (0.9, 2.2)
First trimester 31 14 (45) Reference

Maternal or infant urine test for cocaineb
Positive result 17 15 (88) 1.5 (1.1, 2.1)
No documentation 34 21 (62) 1.1 (0.7, 1.6)
Negative result 40 23 (58) Reference

aNumbers for some characteristics do not add up to 91 because of missing data.
bMaternal urine test either during pregnancy or at delivery.

April 1999, Vol. 89, No. 4



Public Health Briefs

with having an infant with congenital syphilis:
(1) initial RPR test after the first trimester
(odds ratio [OR] = 3.5; 95% CI = 1.2, 10.0)
and (2) maternal age 20 years or older at
delivery (OR = 5.5; 95% CI = 1.6, 19.4).
Interaction terms did not contribute signifi-
cantly to the model.

In-Person Interviews

Between November 1995 and February
1996, 59 (65%) ofthe 91 eligible women with
syphilis during pregnancy were interviewed.
Eight women (9%) refuised to be interviewed;
12 (13%) had moved and could not be located;
and 12 (13%) could not be found despite 4 vis-
its to each home. Of the 59 women inter-
viewed, 34 (58%) gave birth to infants with
congenital syphilis and 25 (42%) did not. The
women who were interviewed and those who
were not did not differ significantly in age,
education, type of health coverage at delivery,
whether they received prenatal care, or week
of their initial syphilis test. However, inter-
viewed women were less likely than those not
interviewed to give birth to an infant with con-
genital syphilis (16% vs 42%; P = .02) and to
be African American (82% vs 98%; P = .01).

Most demographic, social, and health
care factors were not associated with having
an infant with congenital syphilis. There were
no significant differences in reported number
ofprenatal care providers, number ofprenatal
care visits, number of missed prenatal care
appointments, type of prenatal care provider
(i.e., office- vs clinic-based), or use of emer-
gency room services during pregnancy
between women who gave birth to infants
with congenital syphilis and those who did
not (data not shown). Those women who
stated that they wanted their pregnancies,
however, were less likely than those who did
not to give birth to an infant with congenital
syphilis (Table 2), as were women among the
subgroup of those who received prenatal care
(50% vs 86%; RR = 3.5; 95% CI = 0.6, 22.3),
but the relationship was not statistically sig-
nificant because of small numbers. Of the 3
women who reported exchanging sex for
money or drugs during pregnancy, 2 gave
birth to infants with congenital syphilis.

Ofthe 59 women interviewed, 51 (86%)
reported being offered HIV tests during
pregnancy or at delivery. The results of these
tests were documented for 47 of the women;
2 (4%) were HIV-seropositive. One woman
with a positive HIV test result gave birth to
an infant with congenital syphilis.

Provider Survey

Thirty-one (94%) of the 33 prenatal
care providers in Jefferson County responded

TABLE 2-Self-Reported Characteristics Associated With Congenital Syphilis
Among 59 Women With Reactive Syphilis Serological Tests During
Pregnancy or at Delivery: Jefferson County, Texas, 1994-1995

No. (%) Delivering Relative
Infants With Risk(95%
Congenital Confidence

No. Syphilis Interval)

Telephone in house
Yes
No

Attended church during pregnancy
Yes
No

Visited emergency room during pregnancy
Yes
No

Visited emergency room for problem with pregnancy
Yes
No

Pregnancy was wanted
Yes
No

Initiation of prenatal carea
No prenatal care
Second or third trimester
First trimester

46 26 (57) 0.9 (0.6, 1.5)
13 8 (62) Reference

39 21 (54) 0.8 (0.5, 1.3)
20 13 (65) Reference

27 17 (63) 1.2 (0.8,1.8)
32 17 (53) Reference

16 10 (63) 1.1 (0.7,1.8)
43 24 (56) Reference

50 26 (52) 0.6 (0.4, 0.8)
9 8 (89) Reference

4 4 (100)
16 14 (88)
38 16 (42)

2.4 (1.6, 3.5)b
2.1 (1.4, 3.2)
Reference

aResponse missing for 1 woman.
bConfidence interval may be an underestimate because of small cell size.

to the mail survey. Two thirds of the respond-
ing providers reported having seen at least 1
pregnant patient with a reactive syphilis test
during the previous year. According to Texas
law, all prenatal care providers should rou-
tinely obtain an RPR test at the first prenatal
care visit. Nine providers (29%) stated that
they had not obtained a second RPR on any
patient before delivery. Eleven (35%)
obtained a second RPR if a prenatal patient
had a reactive initial RPR or if they sus-
pected that the patient was at high risk (e.g.,
if the patient had multiple sex partners).
Eleven providers (35%) obtained a second
RPR on all their patients, but only 5 (16% of
the 31 respondents) regularly ordered such
tests on or before the 32nd week, the latest
date at which an off-site test can be done to
ensure adequate treatment before a term
birth at 37 weeks' gestation.

Discussion

In 1994, the prevalence of congenital
syphilis in Jefferson County was 16 times
higher than the overall Texas rate of 0.73 per
1000 live births, 19 times higher than the US
rate of 0.6 per 1000 live births,7 and 23 times
higher than the PAHO goal of 0.5 per 1000
live births.2 Even considering the relatively
low specificity ofthe CDC surveillance defi-
nition for case ascertainment, these are unac-

ceptably high rates, given that syphilis during
pregnancy is easily diagnosed and treated.

Our investigation supports previous US
studies that have shown a strong correlation
between syphilis, cocaine use, and HIV
infection in pregnant women.8-'0 Approxi-
mately 4% of our study population had posi-
tive HIV tests, compared with 0.1% (3/2565)
of all Jefferson County women who gave
birth to infants during 1994 (0.2% ofAfrican
Americans and 0.09% of Whites; Texas
Department of Health, unpublished data).
Cocaine use was associated with congenital
syphilis in our study, but not in the multivari-
ate model, probably because of the associa-
tion between cocaine use and prenatal care.
Cocaine use has been linked to congenital
syphilis through 2 mechanisms. First,
cocaine use can be a risk factor for acquisi-
tion of maternal syphilis through the trading
of sex for drugs.911 Second, pregnant women
who use cocaine during pregnancy are less
likely to obtain prenatal care than those who
do not.10'12,13 All of the pregnant women in
our study already had syphilis; therefore, for
this population, we believe that cocaine use
led to less use of prenatal care.

Our investigation shows that for preg-
nant women with syphilis, the timing of
syphilis testing is important. The earlier
syphilis testing is performed, the longer the
time available for effective treatment and for
follow-up tests to monitor titer response. Fif-
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teen (30%) of the 50 women whose infants
had congenital syphilis and who received at
least 2 prenatal care visits 30 days before
delivery might have been identified and
treated had they received syphilis testing
early in the third trimester. However, only a
small minority of the county's prenatal care
providers routinely obtained early third-
trimester syphilis tests.

The small sample size may have limited
the study's power to identify statistically sig-
nificant differences between groups. We
lacked data about women without syphilis,
and we were able to locate and interview
only about two thirds of the women who had
syphilis during pregnancy. Previous studies,
however, have relied solely on medical chart
and birth certificate review,12-16 without sys-
tematic examination of local prenatal
syphilis screening practices.

The results of our investigation of med-
ical records, prenatal care providers' syphilis
screening practices, and in-person interviews
with women with syphilis demonstrated that
congenital syphilis in Jefferson County is
associated with underutilization of prenatal
care services, unwanted infants, and missed
opportunities during prenatal care, including
lack of screening early in the third trimester.
Providers of prenatal care in high-prevalence
areas such as Jefferson County should be
encouraged to screen all pregnant women for
syphilis at the first prenatal visit and early in
the third trimester. C:
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