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Background

 

Reports of neurosyphilis and inva-
sion of cerebrospinal fluid by 

 

Treponema pallidum

 

 in
patients with human immunodeficiency virus (HIV)
infection have led to doubts about the adequacy of
the recommended penicillin G benzathine therapy
for early syphilis.

 

Methods

 

In a multicenter, randomized, double-blind
trial, we assessed two treatments for early syphilis:
2.4 million units of penicillin G benzathine and that
therapy enhanced with a 10-day course of amoxicil-
lin and probenecid. The serologic and clinical re-
sponses of patients with and without HIV infection
were studied during one year of follow-up.

 

Results

 

From 1991 through 1994, 541 patients were
enrolled, including 101 patients (19 percent) who
had HIV infection but differed little from the uninfect-
ed patients in their clinical presentations. The rates
at which chancres and rashes resolved did not differ
significantly according to treatment assignment or
HIV status. Serologically defined treatment failures
were more common among the HIV-infected patients.
The single clinically defined treatment failure was
in an HIV-infected patient. Rates of serologically de-
fined treatment failure did not differ according to
treatment group (18 percent at six months with usu-
al therapy; 17 percent with enhanced therapy). 

 

T. pal-
lidum

 

 was found at enrollment in the cerebrospinal
fluid of 32 of 131 patients (24 percent) and after ther-
apy in 7 of 35 patients tested. None had clinically
evident neurosyphilis, and the rate of detection of

 

T. pallidum

 

 did not differ according to HIV status.

 

Conclusions

 

After treatment for primary or sec-
ondary syphilis, the HIV-infected patients responded
less well serologically than the patients without HIV
infection, but clinically defined failure was uncom-
mon in both groups. Enhanced treatment with amox-
icillin and probenecid did not improve the outcomes.
Although 

 

T. pallidum

 

 was detected in cerebrospinal
fluid before therapy in a quarter of the patients test-
ed, such a finding did not predict treatment failure.
The current recommendations for treating early syph-
ilis appear adequate for most patients, whether or
not they have HIV infection. (N Engl J Med 1997;337:
307-14.)
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INCE 1987, several reports have described
neurosyphilis and other complications of syph-
ilis in patients infected with the human im-
munodeficiency virus (HIV),

 

1-7

 

 often after
the patients have been treated with penicillin G ben-
zathine, as recommended by the Centers for Disease
Control and Prevention (CDC). Also, in 1987 via-
ble treponemes were identified in the cerebrospinal
fluid of two HIV-infected patients after this thera-
py.

 

8

 

 These observations have prompted questions
about the adequacy of the CDC-recommended treat-
ment for HIV-infected patients with early syphilis.

 

3,9-11

 

The efficacy of the recommended therapy for pa-
tients with early syphilis who are not infected with
HIV was also questioned

 

12

 

; after this therapy neuro-
syphilis was reported and 

 

Treponema pallidum

 

 was
isolated from the cerebrospinal fluid of patients not
known to be HIV-infected.

 

13-16

 

 Although experience
suggested that syphilis treatment rarely failed in pa-
tients not infected with HIV, data on the matter had
not been systematically collected.

 

17,18

 

We evaluated the effectiveness of the CDC-rec-
ommended treatment for early syphilis in patients
with and without HIV infection by comparing that
treatment with the same regimen enhanced by the
addition of amoxicillin and probenecid. The en-
hanced regimen was chosen because the occurrence
of neurosyphilis and the isolation of 

 

T. pallidum

 

from cerebrospinal fluid after treatment with benza-
thine penicillin, which does not provide treponemi-

S
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cidal levels of antibiotic coverage in cerebrospinal
fluid,

 

19-22

 

 suggested that such coverage may improve
therapeutic efficacy.

 

20

 

 The enhanced regimen pro-
vides treponemicidal levels of antibiotic in cerebro-
spinal fluid and is suitable for administration on an
outpatient basis.

 

23,24 

 

We addressed three principal questions. First, do
HIV-infected patients with early syphilis have a high-
er rate of treatment failure than those without HIV
infection? Second, does enhanced treatment that pro-
vides treponemicidal levels of antibiotic in cerebro-
spinal fluid improve outcomes among patients with
early syphilis? Finally, is central nervous system in-
volvement in early syphilis clinically important?

 

METHODS

 

Study Design

 

This prospective, randomized, double-blind, multisite study of
therapy for early syphilis included patients with and patients with-
out HIV infection at enrollment. The treatment usually recom-
mended by the CDC (2.4 million units of intramuscular penicillin
G benzathine) was compared with an enhanced therapy consist-
ing of the usual treatment plus 2 g of amoxicillin and 500 mg of
probenecid, taken orally three times a day for 10 days.

At eight study sites, consenting patients with untreated pri-
mary, secondary, or early latent syphilis were enrolled. Patients
were excluded if they were pregnant, under 18 years of age, or
unable to receive penicillin; if they had received antibiotics effec-
tive against 

 

T. pallidum

 

 within the preceding two weeks; and if
such therapy was required at enrollment in addition to treatment
for syphilis. The study was approved by the boards reviewing re-
search on human subjects at the CDC and each study site.

At enrollment, the patients were treated with benzathine pen-
icillin and randomly assigned, by means of sequentially numbered
bottles of medication, to receive either amoxicillin and proben-
ecid or placebo capsules and tablets identical in appearance and
packaging. The randomization was performed at the CDC in
blocks of 10 patients stratified according to study site. At the ini-
tial visit and at 2 weeks and 1, 2, 3, 6, 9, and 12 months, the pa-
tients were interviewed and examined, and serum samples were
obtained. Blood was obtained for lymphocyte analyses at the sec-
ond visit. Lumbar punctures were recommended for all patients
at the initial visit, and also at the six-month visit for the HIV-
infected patients and for any other patient who had had abnormal
cerebrospinal fluid findings at the initial visit. The patients were
studied by trained clinicians using standard protocols and data-
collection forms.

 

Laboratory Methods

 

The serologic tests for syphilis used in these analyses (the rapid
plasma reagin card test and the microhemagglutination assay for
antibodies to 

 

T. pallidum

 

) were performed at the CDC with fro-
zen serum samples.

 

25

 

 HIV-antibody tests were performed by stand-
ard methods.

 

26

 

Lymphocyte analyses were performed locally for patients in Bal-
timore and at the CDC for patients at the other sites. The percent-
age of lymphocytes that were CD4-positive (the CD4 percentage)
was determined by standard methods.

 

27,28

 

 A CD4 percentage of 14
percent was considered equivalent to an absolute CD4 cell count
of 200 cells per cubic millimeter.

 

29

 

Conventional tests of cerebrospinal fluid (assays for protein and
glucose; white-cell counts; and Venereal Disease Research Labo-
ratory [VDRL] tests) were performed at each study site. The cri-
terion for an abnormal result was the presence of a protein con-
centration greater than 50 mg per deciliter, a white-cell count
greater than 5 per cubic millimeter, or a reactive cerebrospinal flu-

id VDRL test. Frozen specimens of cerebrospinal fluid were
shipped to one laboratory to be tested for 

 

T. pallidum

 

 DNA by
the polymerase chain reaction (PCR); specimens from 53 patients
in Dallas were also analyzed by rabbit-infectivity testing. PCR and
rabbit-infectivity tests were performed by previously reported
methods.

 

30-34

 

 Rabbit-infectivity testing and PCR were performed
on samples of cerebrospinal fluid obtained before treatment from
41 patients; 28 of these samples were negative on both tests, 10
were positive on both, and 3 were positive only on PCR. The
PCR findings in the three specimens for which there were dis-
crepant findings were confirmed by a second PCR targeting a dif-
ferent fragment of the 

 

T. pallidum 

 

gene.

 

34

 

Statistical Analysis

 

The target sample was 1200 patients, including 400 without
HIV infection. This target was based on an anticipated failure rate
of 5 percent among the patients without HIV infection, an 80
percent power to detect a treatment-related doubling or tripling
of the failure rate, and an 

 

a

 

 level of 5 percent.
Kaplan–Meier product-limit survival curves were used to exam-

ine the rates of ulcer and rash resolution. The date of resolution
the patient reported was used when known; otherwise, the first
visit after the ulcer or rash resolved was considered the date of
resolution. The Cox proportional-hazards method

 

35

 

 was used to
examine the effects of HIV infection and treatment assignment
simultaneously on the resolution rates, with adjustment for po-
tential confounders. Chi-square analysis was used to test for pro-
portions, the Wilcoxon rank-sum test for medians, the t-test for
means, and the log-rank test for survival curves.

A decrease in the rapid plasma reagin titer by two or more di-
lutions (e.g., a decrease from 1:16 to 1:4) or a change to a non-
reactive test was considered a satisfactory serologic response. We
used logistic-regression analysis to study the effects of HIV infec-
tion and treatment assignment simultaneously on rates of sero-
logically defined treatment failure at six months, with adjustment
for potential confounders. Serologic responses were also evaluat-
ed by computing the mean difference in the rapid plasma reagin
titer between the higher of the results obtained initially and at the
2-week visit and each of the titers obtained 3, 6, 9, and 12
months after enrollment. The effects of HIV status and treatment
assignment on the mean decrease in the titer were examined si-
multaneously, with adjustment for potential confounders, with
use of a mixed linear model for repeated measures.

 

36

 

RESULTS

 

Patients

 

The patients were enrolled between January 1991
and June 1994. Among the 541 patients, 101 (18.7
percent) were HIV-infected; 139 had primary syph-
ilis, 253 had secondary syphilis, and 149 had early
latent syphilis; and 100 (18.5 percent) had a history
of syphilis. The HIV-infected patients included 59
of 265 patients receiving enhanced treatment (22.3
percent) and 42 of 276 patients receiving usual treat-
ment (15.2 percent). 

The HIV-infected patients were more likely to be
men, to report having a sexual partner of the same
sex, and to have a history of syphilis (P

 

�

 

0.05) (Ta-
ble 1). The HIV-infected patients had higher initial
rapid plasma reagin titers (P

 

�

 

0.05). The HIV-
infected patients with primary syphilis were more
likely than the other patients with primary syphilis
to have multiple chancres (70 percent vs. 34 per-
cent, P

 

�

 

0.05), but the chancre size, the character-
istics of the rash, the frequency of mucous patches
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or condylomata lata, and the duration of the chan-
cre or rash before enrollment did not differ signifi-
cantly according to HIV status.

Among the 80 HIV-infected patients tested, the
CD4 percentages at two weeks were less than 14
percent for 25 patients (31 percent). The patients in
the two treatment groups were similar with regard
to age, race, education, stage of syphilis, reported
sexual behavior, history of syphilis, and frequency of
lumbar puncture at the initial visit, but the patients
assigned to enhanced therapy were more commonly
infected with HIV (P

 

�

 

0.04).

 

Treatment

 

The rates of follow-up were 84 percent at two
weeks, 61 percent at six months, and 52 percent at
one year. Of the 457 patients who returned for the
two-week visit, 232 (51 percent) reported taking all
the medications provided. Forty patients (12 per-
cent) followed for six months reported receiving
antibiotics with antitreponemal efficacy after enroll-
ment “incidentally” — for reasons that were un-
related to their participation in the study.

The HIV-infected patients did not differ from the
uninfected patients with regard to the rate of follow-
up, compliance with medication, or the receipt of
antibiotics after enrollment. Jarisch–Herxheimer reac-
tions were noted more frequently among the HIV-
infected patients (22 percent, vs. 12 percent among
those without HIV infection; P

 

�

 

0.02), as were fe-
ver (18 percent vs. 7 percent, P

 

�

 

0.005) and nausea
or gastrointestinal upset (26 percent vs. 15 percent,
P

 

�

 

0.02).
The patients receiving the enhanced treatment

did not differ from those receiving the usual treat-
ment with regard to the follow-up rate, compliance
with medication, or the receipt of antibiotics after
enrollment. Diarrhea was more common with en-
hanced therapy than with usual therapy (17 percent
vs. 10 percent, P

 

�

 

0.04).

 

Resolution of Clinical Lesions

 

Chancres were noted in 177 patients, with a me-
dian reported duration before enrollment of 14 days.
The time to resolution of the chancre was somewhat
longer for the HIV-infected patients than for those
who were not infected (median, 16.5 vs. 13 days;
P

 

�

 

0.08). In a multivariate analysis in which HIV
status and treatment assignment were considered si-
multaneously, the time to healing was slightly longer
among the HIV-infected subjects (hazard ratio for
the rate of healing, 0.70; 95 percent confidence in-
terval, 0.45 to 1.09), but the difference was not sta-
tistically significant. The treatment assignment did
not affect the time to chancre healing.

Skin rashes attributed to syphilis were noted in
213 patients with secondary syphilis; the median du-
ration of rash before enrollment was 56 days. The
time to the resolution of the rash did not differ
according to HIV status (median in HIV-infected
patients, 53 days; in uninfected patients, 49 days;
P

 

�

 

0.34) or treatment assignment. The results were
unchanged in the multivariate analysis.

 

Outcomes of Serologic Tests after Treatment

 

By our definition, 24 percent of the patients were
classified as having serologically defined treatment
failure at 3 months, 17 percent at 6 months, and 14
percent at 12 months. The frequency of serologically
defined treatment failure was not affected by the re-
ported degree of compliance with therapy (Table 2).

Among patients in the primary and secondary
stages of syphilis, HIV-infected patients were more
likely than patients without HIV infection to have
serologically defined treatment failure, but the re-
verse was observed among patients in the early
latent stage of syphilis. In the multivariate logistic-
regression analysis, HIV-infected patients had a sig-
nificantly higher risk of serologically defined treat-
ment failure at six months than did uninfected
patients if they were in the primary stage of syphilis;

 

*P

 

�

 

0.01 for the comparison with the HIV-infected patients.

†Data on race were missing for one patient who was not HIV-infected.

‡Data on history of syphilis were missing for three HIV-infected patients
and six patients who were not HIV-infected.

§P

 

�

 

0.05 for the comparison with the HIV-infected patients.

¶Data on men who had a male sexual partner in the past year were miss-
ing for 3 HIV-infected patients and 11 patients who were not HIV-infect-
ed. Eighty-two HIV-infected men and 287 men without HIV infection
were studied.

 

T

 

ABLE

 

 1.

 

 C

 

HARACTERISTICS

 

 

 

OF
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 P

 

ATIENTS

 

 

 

AT

 

 E

 

NROLLMENT

 

.

 

C

 

HARACTERISTIC

 

HIV-I

 

NFECTED

 

(N

 

�

 

101)

N

 

OT

 

HIV-I

 

NFECTED

 

(N

 

�

 

440)

 

Median age — yr 30 32 

Male sex — no. of patients (%) 85 (84) 298 (68)*

Race — no. of patients (%)†
Black
White
Other

82 (81)
14 (14)
5 (5)

386 (88)
38 (9)
15 (3)

Education — mean no. of years completed 12 12 

Stage of syphilis — no. of patients (%)
Primary
Secondary
Early latent

25 (25)
53 (52)
23 (23)

114 (26)
200 (45)
126 (29)

History of syphilis — no. of patients (%)‡ 37 (38) 63 (15)*

Lumbar puncture at initial visit — no. of 
patients (%)

47 (47) 103 (23)*

Enhanced therapy — no. of patients (%) 59 (58) 206 (47)§

Men who had a male sexual partner 
in past year — no. of men (%)¶

41 (50) 28 (10)*

Median no. of sexual partners 
In past 3 months
In past year
In lifetime

1
4

68

2§ 
3  

30* 

Rapid plasma reagin — median titer 1:128 1:64§
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and HIV-infected patients had a risk that was in-
creased but not significantly so if they were in the
secondary stage (Table 3). Multivariate analysis of
the mean decrease in the rapid plasma reagin titer
also indicated that the titer decreased more slowly
among the HIV-infected patients (Table 4); this dif-
ference was statistically significant among patients in
the primary stage of syphilis. Rates of serologically
defined treatment failure were similar between HIV-
infected patients with CD4 percentages of 14 per-
cent or higher and those with CD4 percentages of
less than 14 percent.

The frequency of serologically defined treatment
failure did not differ according to treatment assign-

ment (Tables 2 and 3). The mean decrease in the
rapid plasma reagin titer was slightly greater with en-
hanced treatment, but the difference between treat-
ment groups was significant only at nine months
(Table 4). Serologically defined treatment failure was
less likely, and the mean decrease in the rapid plasma
reagin titer greater, among patients who incidentally
received antibiotics effective against 

 

T. pallidum

 

 af-
ter enrollment (Tables 2 and 4).

 

Cerebrospinal Fluid Findings

 

On the cerebrospinal fluid examination at the ini-
tial visit, HIV-infected patients were significantly
more likely than those without HIV infection to
have more than 5 white cells per cubic millimeter
and somewhat more likely to have reactive VDRL
tests of cerebrospinal fluid and elevated protein lev-
els (Table 5).

Among 131 patients in whom PCR, rabbit-infec-
tivity testing, or both were performed before treat-
ment, 

 

T. pallidum

 

 was detected by one or both tests
in 32 patients (24 percent); the rate of detection of

 

T. pallidum

 

 did not differ according to HIV status
or treatment assignment. 

 

T. pallidum

 

 was identified
in pretreatment samples of cerebrospinal fluid from
8 of 20 patients with primary syphilis (40 percent),

 

*Serologically defined treatment failure was considered to be present
when the rapid plasma reagin titer did not decrease by two or more dilu-
tions or the test results did not become nonreactive after treatment. The
value used for comparison was that obtained at the initial visit or the two-
week visit, whichever was higher.

†The interaction between HIV status and syphilis stage was significant
(P

 

�

 

0.05).

‡P

 

�

 

0.05 for the comparison between groups at the visit shown.

§P

 

�

 

0.01 for the comparison between groups at the visit shown.

¶Incidental antibiotic use (as reported by the patient) was defined as the
receipt of antibiotics effective against 

 

T. pallidum

 

 after enrollment. The
antibiotics reported were penicillin, ampicillin, amoxicillin, tetracycline,
erythromycin, doxycycline, ceftriaxone, and cefadroxil.

 

T

 

ABLE

 

 2.

 

 R

 

ATES

 

 

 

OF

 

 S

 

EROLOGICALLY

 

 DEFINED TREATMENT 
FAILURE AT VARIOUS INTERVALS AFTER TREATMENT 

FOR SYPHILIS.*

VARIABLE TIME SINCE TREATMENT

3 MO 6 MO 9 MO 12 MO

% with treatment failure (no. studied)

Treatment assignment
Usual therapy
Enhanced therapy

23 (175)
25 (185)

18 (157)
17 (169)

18 (153)
16 (148)

15 (137)
14 (142)

Stage of syphilis†
Primary

HIV-infected
Not HIV-infected

Secondary
HIV-infected
Not HIV-infected

Early latent
HIV-infected
Not HIV-infected

17 (18)
6 (66)

36 (42)§
15 (141)

40 (15)
49 (78)

22 (18)‡
5 (59)

23 (35)‡
10 (121)

19 (16)
35 (77)

14 (14)
8 (52)

15 (33)
8 (110)

13 (16)
37 (76)

14 (14)
8 (53)

19 (32)‡
6 (96)

13 (15)
29 (69)

Patient reported taking all 
amoxicillin pills

Yes
No

20 (179)
29 (164)

18 (164)
17 (146)

17 (153)
17 (136)

13 (142)
15 (125)

Incidental antibiotic use¶
Yes
No

16 (31)
25 (329)

8 (40)
19 (286)

8 (52)
18 (249)

2 (44)‡
17 (235)

History of syphilis
Yes
No

26 (69)
24 (287)

26 (65)‡
16 (257)

23 (56)
15 (241)

16 (58)
14 (217)

CD4 percentage (HIV-
infected patients
only)

�14%
�14%

29 (21)
42 (43)

24 (17)
26 (42)

7 (15)
21 (39)

20 (15)
18 (38)

*Odds ratios are adjusted by logistic-regression analysis for age, sex,
stage of syphilis, history of syphilis, HIV status, treatment assignment, ini-
tial rapid plasma reagin titer, study site, degree of compliance with medi-
cation, and incidental use of antibiotics. CI denotes confidence interval.

†Incidental antibiotic use (as reported by the patient) was defined as the
receipt of antibiotics effective against T. pallidum after enrollment. The
antibiotics reported were penicillin, ampicillin, amoxicillin, tetracycline,
erythromycin, doxycycline, ceftriaxone, and cefadroxil.

TABLE 3. MULTIVARIATE LOGISTIC-REGRESSION ANALYSIS OF

SEROLOGICALLY DEFINED TREATMENT FAILURE AT SIX MONTHS.

VARIABLE TREATMENT FAILURE

ADJUSTED ODDS RATIO

(95% CI)*

no. of failures/
no. of patients (%)

Treatment assignment
Usual therapy
Enhanced therapy

28/157 (18)
29/169 (17)

1.1 (0.6–2.2)
1.0

Stage of syphilis
Primary

HIV-infected
Not HIV-infected

Secondary
HIV-infected
Not HIV-infected

Early latent
HIV-infected
Not HIV-infected

4/18 (22)
3/59 (5)

8/35 (23)
12/121 (10)

3/16 (19)
27/77 (35)

7.6 (1.3–44.2)
1.0

2.9 (0.9–8.9)
1.0

0.4 (0.1–2.2)
1.0

History of syphilis
Yes
No

17/65 (26)
40/257 (16)

2.0 (0.9–4.5)
1.0

Incidental antibiotic use†
Yes
No

3/40 (8)
54/286 (19)

0.4 (0.1–1.4)
1.0
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15 of 66 patients with secondary syphilis (23 per-
cent), and 9 of 45 patients with early latent syphilis
(20 percent, P�0.20). T. pallidum was identified
somewhat more commonly (40 percent vs. 24 per-
cent, P�0.09) when the white-cell count in cere-
brospinal fluid was elevated, but the identification of
T. pallidum was not related to cerebrospinal fluid
VDRL reactivity or protein elevation. Serologically
defined treatment failure was no more likely to occur
among patients who had T. pallidum detected in
pretreatment samples of cerebrospinal fluid than
among those who did not.

In 23 patients who were HIV-infected and 12 pa-
tients who were not HIV-infected but had abnormal
cerebrospinal fluid findings at the initial visit, speci-
mens of cerebrospinal fluid were studied for T. pal-
lidum both before and after treatment. Six of 13

patients in whom T. pallidum was detected before
treatment remained positive after treatment; 2 pa-
tients subsequently tested negative without additional
treatment. One of the 22 patients with initially neg-
ative cerebrospinal fluid findings was positive after
treatment. That patient, who was not HIV-infected,
had 20 white cells per cubic millimeter, 48 mg of
protein per deciliter, and a reactive VDRL test at the
initial cerebrospinal fluid examination; this patient
was tested by PCR only. The cerebrospinal fluid ex-
amination after treatment, at which the PCR was
positive for T. pallidum, showed no white cells, 41
mg of protein per deciliter, and a nonreactive VDRL
test. Detection of T. pallidum in cerebrospinal fluid
after treatment was no more common in HIV-
infected patients or those who received standard
therapy with penicillin alone. None of the seven pa-
tients in whom T. pallidum was detected in cerebro-
spinal fluid after treatment had signs or symptoms of
neurosyphilis at that time.

Clinical Outcomes

A single clinically defined treatment failure was
detected, as evidenced by a new palmoplantar rash,
accompanied by an increase in the rapid plasma rea-
gin titer from 1:32 at 12 weeks to 1:256 at 26
weeks. That patient was infected with HIV and re-
ceived usual therapy. One other patient (not HIV-
infected) had an atypical palmar rash accompanied
by an increase in the rapid plasma reagin titer from
1:32 at 4 weeks to 1:128 at 39 weeks; the patient
was considered reinfected on the basis of his sexual
history. Symptomatic neurosyphilis did not develop
in any patient during follow-up.

*This analysis used a mixed linear model for repeated measures that in-
cluded interaction terms between treatment assignment and the time since
treatment, HIV status and time since treatment, and HIV status and stage
of syphilis. The model also adjusted for age, sex, initial rapid plasma reagin
titer, reported degree of compliance, history of syphilis, incidental receipt
of antibiotics, and study site. Essentially identical results were obtained by
the method of generalized estimating equations.37

†The mean difference between the two groups in the rapid plasma rea-
gin titer, expressed as the decrease in the number of dilutions, is shown,
after adjustment for the other variables in the model. Positive values indi-
cate that the titer decreased more in the group listed first, and negative val-
ues that the titer decreased more in the group listed second. There were
significant interactions between treatment assignment and the time since
treatment, HIV status and time since treatment, and HIV status and stage
of syphilis; these results are presented according to the stratum of the in-
teracting variable. For example, at six months, the mean titer in the en-
hanced-treatment group had decreased 0.32 dilution more than that in the
usual-treatment group.

‡P values are based on the t-statistic for the regression coefficient, bi.

§Incidental antibiotic use (as reported by the patient) was defined as the
receipt of antibiotics effective against T. pallidum after enrollment. The
antibiotics reported were penicillin, ampicillin, amoxicillin, tetracycline,
erythromycin, doxycycline, ceftriaxone, and cefadroxil.

TABLE 4. ADJUSTED DIFFERENCE BETWEEN GROUPS

IN THE MEAN DECLINE OF THE RAPID PLASMA REAGIN TITER

AFTER TREATMENT.*

VARIABLE

ADJUSTED

DIFFERENCE, 
MEAN DECREASE 

IN TITER†
STANDARD

ERROR

P
VALUE‡

Enhanced vs. usual treatment
6 mo
9 mo
12 mo

0.32
0.37
0.27

0.183
0.188
0.192

0.08
0.05
0.16

HIV-infected vs. non–HIV-infected 
patients

6 mo
9 mo
12 mo

�0.81
�0.42
�0.58

0.247
0.250
0.253

�0.01
0.09
0.02

Primary syphilis
Secondary syphilis
Early latent syphilis

�1.53
�0.35

0.09

0.352
0.234
0.336

�0.001
0.14
0.79

Incidental antibiotic use vs. no such 
use§

0.36 0.128 �0.01

History of syphilis vs. no such history �0.41 0.174 0.02

*The criteria for a positive test are given in the
Methods section.

†P�0.01 for the comparison between groups.

‡P�0.05 for the comparison between groups.

§PCR, the rabbit-infectivity test, or both were
used to detect T. pallidum in cerebrospinal fluid.

TABLE 5. RESULTS OF CEREBROSPINAL FLUID 
EXAMINATION OF THE PATIENTS

WHO UNDERWENT LUMBAR PUNCTURE

AT THEIR INITIAL VISIT, ACCORDING TO

HIV STATUS AT ENROLLMENT.

LABORATORY TEST* HIV-INFECTED

NOT 
HIV-INFECTED

no. testing positive/
no. studied (%)

White cells 20/46 (43) 22/99 (22)†

Reactive VDRL test 7/45 (16) 7/99 (7)

Protein 17/47 (36) 25/102 (25)

Any of the above 28/46 (61) 39/97 (40)‡

T. pallidum§ 11/43 (26) 21/88 (24)
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DISCUSSION

Only case reports and small or retrospective stud-
ies have addressed the first question we sought to
answer: whether outcomes of treatment for syphilis
in HIV-infected patients and those without HIV in-
fection differ.38-41 In this controlled study of 541 pa-
tients with syphilis, we observed few clinical differ-
ences according to HIV status either at enrollment
or after treatment for syphilis. Notably, serious cen-
tral nervous system and eye complications were not
observed after treatment. However, serologic respons-
es were poorer among the HIV-infected patients with
primary syphilis and, to a lesser extent, those with
secondary syphilis. The same finding was observed
in earlier retrospective studies.40,41

How do we interpret this difference in serologic
responses when there was no concomitant difference
in clinical outcomes? The rarity and delayed occur-
rence of sequelae have prompted a dependence on
serologic criteria in the judgment of therapeutic ef-
ficacy in previous studies and clinical practice.42-44

The clinical importance of different patterns of sero-
logic response and the criteria that should predict
treatment failure remain unknown, however. This
difference in serologic responses may indicate an in-
creased rate of treatment failure among HIV-infect-
ed patients, but it could also result from differences
in immune response that are unrelated to treatment
outcomes.45 The absence of serious, clinically evi-
dent sequelae is reassuring, but the reassurance must
be tempered by the fact that the sample was smaller
than desired, because of the declining incidence
of syphilis and the fact that there were fewer HIV-
infected patients than expected. The 95 percent
confidence interval indicates that our finding of no
serious clinical sequelae is statistically compatible
with a true rate of sequelae as high as 1.3 percent
in the overall study and one as high as 6 percent
among the HIV-infected patients.46 Thus, we cannot
rule out the infrequent occurrence of serious adverse
clinical outcomes in HIV-infected patients after
treatment for syphilis. A second concern is the sub-
optimal rate of follow-up, which may have allowed
some serious sequelae to go undetected. We do not
believe that this is likely. At each study site, investi-
gators actively solicited the cooperation of the clini-
cians involved in the care of HIV-infected patients,
and at most sites the investigators were themselves
clinically active at institutions where these patients
would have been most likely to receive care in the
event of serious sequelae. A reasonable interpre-
tation of our findings is that some HIV-infected
patients respond differently from uninfected patients
to therapy for early syphilis but that in most cases
the difference is not clinically important.

Our study design was well suited to answer our
second question — whether enhanced therapy im-

proves treatment outcomes. The enhanced treat-
ment was well tolerated, but it did not affect the rate
of serologically defined treatment failure or reduce
that rate among HIV-infected patients. The unequal
assignment of the HIV-infected patients to the
treatment groups caused concern about the process
of randomization.47 An examination of the relevant
procedures and records, however, produced no evi-
dence that the randomization protocol had been
modified or the treatment assignments unblinded at
any site. We believe the unequal assignment was a
chance occurrence that our analysis has controlled
for and one that should not affect the results of the
study.

Given that we found no benefit from the en-
hanced regimen, should other regimens be evaluat-
ed? Neurosyphilis has been reported in HIV-infected
patients after multiple doses of benzathine penicil-
lin, the most likely alternative regimen, as well as af-
ter a single dose.4,5 A daily regimen of parenteral
penicillin or ceftriaxone would be impractical in most
clinical settings, and other studies have suggested
that high-dose parenteral penicillin and ceftriaxone
cannot prevent or cure neurosyphilis in some HIV-
infected patients.48,49 The better serologic responses
among the patients who received antibiotics inci-
dentally after enrollment suggest that this question
has not been definitively answered, however. Given
the severe consequences of unsuccessful treatment
for neurosyphilis in some HIV-infected patients, some
clinicians will reasonably decide to provide more ag-
gressive initial treatment to all such patients. Never-
theless, neither this study nor other available evi-
dence indicates how the recommended treatment
might be changed to improve outcomes.

The third question we studied concerns the im-
portance of central nervous system involvement, es-
pecially as a mechanism for the failure of syphilis
treatment in HIV-infected patients. The frequency
at which T. pallidum was detected in samples of cer-
ebrospinal fluid obtained before treatment was sim-
ilar to that in previous studies8 and indicates that in-
vasion of the central nervous system is common in
early syphilis. However, we found no evidence dur-
ing one year of follow-up that such invasion is clin-
ically important. The detection of T. pallidum was
not more common among the HIV-infected patients
than among patients not infected with HIV, was
not associated with symptomatic neurosyphilis, and
did not predict treatment failure. These findings
suggest that the testing of cerebrospinal fluid before
treatment, including testing for T. pallidum, is not
useful in current clinical decision making. T. palli-
dum was also detected in cerebrospinal fluid after
treatment in HIV-infected patients and in uninfect-
ed patients who had cerebrospinal fluid abnormali-
ties before treatment. Determining the importance
of finding T. pallidum in cerebrospinal fluid after
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treatment for early syphilis will require a longer fol-
low-up of more patients.

The CDC and others have recommended that pa-
tients whose rapid plasma reagin titers do not de-
crease by two or more dilutions by three months
after treatment for primary or secondary syphilis
should be evaluated for treatment failure and that
lumbar puncture should be performed if the patient
is HIV-infected.18,43,50,51 Our findings and those of
the retrospective study by Romanowski et al.52 sug-
gest that when that standard is used, a substantial
proportion of patients will be candidates for cere-
brospinal fluid studies and retreatment. The rarity of
clinically defined treatment failure in our study sug-
gests that the CDC recommendation is inappropri-
ate for patients who are not HIV-infected. The se-
vere sequelae seen after treatment failure in a few
HIV-infected patients described elsewhere suggest
the importance of close follow-up, but it may be rea-
sonable to delay the application of this serologic cri-
terion until at least six months after treatment.

In conclusion, our findings suggest that most pa-
tients with early syphilis respond adequately to the
currently recommended therapy with benzathine pen-
icillin, whether they are HIV-infected or not, and
that little benefit can be expected from enhancing
the usual therapy so that higher levels of antibiotic
are provided in the cerebrospinal fluid. This conclu-
sion is stronger in the case of patients who are not
HIV-infected, because of the larger number of such
patients in the study.

We are indebted to Merck Sharp & Dohme Research Laboratories
for supplying probenecid and probenecid placebo tablets, and to
SmithKline Beecham Pharmaceuticals for supplying amoxicillin
and amoxicillin placebo capsules.

APPENDIX

The following members of the Syphilis and HIV Study Group partici-
pated in this study: M. Gold, D. Hildebrandt, J. O’Donnell, and M. Ur-
ban, Philadelphia Department of Public Health and Medical College of
Pennsylvania–Hahnemann University, Philadelphia; E. Hook, III, C. Rei-
chart, and J. Zenilman, Baltimore Health Department and Johns Hopkins
University Medical Center, Baltimore; W. McCormack and B. Smith, State
University of New York Health Sciences Center at Brooklyn, Brooklyn;
M. Goldberg and D. Turner, University of Texas Southwestern Medical
Center, Dallas; L. Bayne, J. Engleman, J. Flood, and S. Schwarcz, San Fran-
cisco Department of Public Health, San Francisco; C. Hicks, Walter Reed
Army Medical Center, Washington, D.C.; M. Htoo and R. Vitkevich, New
York City Department of Public Health, New York; H. Stark, National Na-
val Medical Center, Bethesda, Md.; V. Pope, Division of STD Laboratory
Research, National Center for Infectious Diseases, Centers for Disease
Control and Prevention (CDC), Atlanta; S. Goforth and R. Johnson, Di-
vision of STD and HIV Prevention, National Center for Prevention Serv-
ices, CDC; and W. Alexander, S. Lukehart, and L. Magder, Data Safety
Monitoring Committee.
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