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J Objective: To evaluate the impact of improved case management for sexually
1 transmitted diseases (STD) at the primary health care level on the incidence and
| prevalence of STD.
] Design: Community-randomized controlled trial.
{ Setting: Mwanza region, Tanzania.
| Subjects: A random cohort of about 1000 adults aged 15-54 years from each of
\ 12 communities, in six matched pairs. One member of each pair was assigned at
: random to receive the intervention, and the others served as a comparison
4 community. This cohorl was surveyed at baseline and at follow-up 2 years later.
! About 100 antenatal clinic attenders were also studied in each community on two
i occasions: the first shortly after the implementation of the intervention, and the
| second approximately 1 year later.
4 Intervention: Improved services were established for the management of STD, using
the syndromic approach, in rural health units.
3 Results: A total of 12 534 individuals were enrolled in the cohort study, of whom
8844 (71%) were seen again 2 years later. The prevalence of serological syphilis
i (rapid plasma reagin litre 21:8, Treponema pallicdlum haemagglutinin assay positive)
was 6.2% in both intervention and comparison communities at baseline. At follow-
{ up it was 5.0% in the intervention community and 7.0% in the comparison
communily ladjusted relative risk (RR), 0.71; 95% conflidence interval (Cl),
{ 0.54-0.93; P < 0.02]. The prevalence of urethritis in males did not differ
significantly between intervention and comparison groups at follow-up, but the
{ prevalence of symplomatic urethritis was reduced by aboul 50% (adjusted RR, 0.51;
95% Cl, 0.24-1.10; P=0.08). There was no significant difference between the
4 groups in the incidence of self-reported STD symptoms over the last year of the
i follow-up period, or in the prevalence of any STD in antenaltal clinic atlenders.
§ ) Conclusion: The reduction in HIV incidence previously reported in this intervention
study can be attributed to a reduction in the duration, and hence the prevalence of
¢ symplomatic STD.
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Venous blood was taken at cach visit for syphilis serol-
ogy. After separation of serum, a rapid plasma reagin
(RPR) test (VD-25; Murex, Dartford, Kent, UK) was
performed in the field, and subjects with a positive test
were treated for syphilis with a single dose of 2.4 x 10°
U of benzathine penicillin. Tieponeria pallidinm hacmag-
glutination assay (TPHA; Fujirebio, Tokyo, Japan) was
performed in the laboratory in Mwanza. A RPRC test
(as above) was performed in the Jaboratory on all sera
positive for TPHA, and the results of laboratory (rather
than field) tests were used to assess the impact of the
intervention. Titres (1:2—1:32) were determined for
RPR-positive sera.

Male subjects were asked to provide a first-void urine
sample, which was tested for the presence of leukocytes
using the leukocyre esterase dipstick test (LED;
Nephur-Test + Leuko; Bochringer-Mannheim, Lewes,
Sussex, UK). Subjects reporting a urethral discharge,
subjects with other complaints who were found to have
a urcthral discharge on examination and those with a
positive LED test, were asked to permit the collection
of an intra-urcthral swab. The swab was smeared on a
glass slide which was heat-fixed for subsequent Gram
staining; the presence of intracellular Gram-negative
diplococcei was taken as evidence of N gonorrhocace
mfection. A sccond swab was inserted 2-3 ¢cm inside
the urethra, rotated and then placed 1 ansport
medium at +4°C for a maximum of 6 h before being
frozen at =20°C and later tested for Chlamydia trachora-
fis using an antigen capture enzyme mmmunoassay
(IDEITA Chlamydia; Novo Nordisk Diagnostika,
Cambridge, Cambridgeshire, UK). Urethritis was
defined as the presence of N. gonorrhocace and/or
C. trachomatis infection and/or five or more poly-
morphs per high power field of Gram-=stained sample.

Antenatal study

I order to obtain turcher information on the impact off

the meervention on ST m women, a sample of 100
consccutive women attending antenatal clinies i cach
of the 12 health centres was interviewed and examined
with a speculum to collect vaginal and cervical swabs,
as previously desceribed [13]0 A first survey was con-
ducted 6 months after the beginning of the man
cohort study, and a scecond survey 12 months lacer in
the same communities (but wich different antenaral
clinic attenders), and the prevalence of STD compared
i intervention and comparison communities.

Statistical methods

The intervention i this study was the provision of

improved STD treaument services in health centores and
dispensaries in the community. Thus the analvsis of the
impact of the intervention was carried out at the com-
munity level, within the matched pairs of the study.
For cach matched pair the relatve risk (RR) of the
outcome STD marker was calculated for the interven-

tion community compared with the comparison com-
munity. The overall crude R was calculated as the
geometric mean of the R from the six macched pairs.
Statistical significance was assessed with the paired t test
on the logarithms of the R, and corresponding 95%
confidence intervals (CI) for the RR were obtained.

To adjust for differences between the intervention and
comparison communities that might bias the estimate
of impact, a logistic regression model was fitted using
data about individuals and including terms for the
matched pair, age group (15-19, 20-24, 25-29, 30-34,
35—44, 45-54 years), sex, circumcision in men, travel
out of the village during the 2-year follow-up period,
reported history of STD (ever) at the baseline survey,
and the community prevalence of the STD outcome at
the bascline survey. By computing observed and
expected numbers for each outcome in the interven-
tion (O, E)) and comparison (O, E,) communities, an
adjusted RR was obtained for cach pair as
(O/E)/(O/E ). Adjusted significance tests and confi-
dence intervals were calculated as before.

Results

implementation of intervention

The intervention programme was successfully imple-
mented in six communities immediately after the base-
line survey. Sixty staff were trained in the use of
syndromic algorithms in six health centres and 20 satel-
lite dispensaries. The remaining six communities served
as comparison arcas for the study, and the intervention
was implemented in them after the final follow-up sur-
vey. Clinie records showed that 11 632 STD syn-
dromes were treated i the intervention health units
during the 2-year follow-up period: 5466 m men, and
6166 1 women. During the study pertod: 3722 sexual
partners were treated in the intervention communiries
(0.32 per index case), but only 104 STD patients were
recorded as having accepted condoms (0.9%).

Coverage of the evaluation cohort

oA

A total of 12 534 subjects were envolled at the baseline
survey, representing 85% of celigible individuals.
Detailed resules of the bascline survey have been pre-
sented previously [12]; and are summarized in Table 1.
Prevalence of HIV infection, STD and risk factors for
HIV infection did not ditfer significantly between
intervention and comparison communities, but there
were small imbalances in the reported history of STD
(cver), tavel away from the village. and male circumci-
ston; these variables were adjusted for in the analysis.

Seventy-one per cent (8844) of the cohort members
were seen again at the follow-up survey 2 years later.
The reasons for non-attendance have been reported
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clsewhere; coverage and reasons for non-attendance
were similar in intervention and comparison communi-
ties [8].

Syphilis

A definitive TPHA and RPIR result was available at
follow-up for 8772 individuals, as 20 rcfused to give
blood and 52 TPHA results could not be resolved.
Inconsistencies with the initial publication result from
retesting of sera for which TPHA resules at bascline and
follow-up were discordant. A further 11 subjects had a
missing TPHA resule at bascline, and 1339 had been

TPHA-positive, giving a denominator of 7422 for

TPHA scroconversion. Seven hundred and nine sub-
jects had a confirmed positive RPR test at the baseline
survey; exclusion of these subjects gave a denominator
for ‘new cases” of syphilis of 8063.

Reesults of scrological tests for syphilis at bascline and
follow-up in intervention and comparison communitics
are shown in Table 1. The prevalence of TPHA
positivity at bascline was similar in intervention and
comparison communities (15.8% and 15.1% respec-
tively). The incidence of TPHA scroconversion over
the 2-year follow-up period was 108 out of 3558 in the
itervention communities (3.0%), and 158 out of 3864
in the comparison communities (4.1%; adjusted RIR,
0.69: 95% CI. 0.35-1.38). After adjustment, this repre-
sented a reduction in incidence of 30% in the interven-
tion communities, although the difference was not
statistically significant at the 3% level (P = 0.25).

The prevalence of serological syphilis (RPR-positive,
TPHA-positive) at follow-up was significantly lower in
itervention than™in comparison communities. If an
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Table 1. Bascline and follow-up prevalence of sexually transmitted disease (STD) markers and relative risk in intervention and compari
groups in a cohort of 12 534 adults.
Baseline Follow-up Relative risk
Intervention Comparison  Intervention Comparison 95% confiden
STD marker Yo Yo (%) (%) Crude Adjusted’ interval
TPHA' 15.8 15.1 108/3558 (3.0)  158/3864 (4.1) 0.70 0.69 0.35-1.38
Active syphilis*
RPR = 1:2 8.7 8.3 452/4244 (10.7) 525/4528 (11.6) 0.90 0.90 0.79-0.99
RPR > 1:4 73 Tl 316/4244 (7.4)  428/4528 (9.5) 0.77 Q77 0.67-0.88
RPR = 1:8 6.2 6.2 214/4244 (5.0)  315/4528 (7.0) 0.69 0:71 0.54-0.93
RPR=1:16 4.8 4.7 136/4244 (3.2)  224/4528 (4.9) 0.62 0.63 0.43-0.91
RPR = 1:32 33 3.4 91/4244 (2.1) 168/4528 (3.7) 0.56 0.58 0.38-0.90
New cases RPR > 1:8 85/3893 (2.2) 141/4170 (3.4) 0.60 0.62 0.38-1.02
Urethritis 0.2 10.7 119/2052 (5.8) 152/2186 (7.0) 0.84 0.87 0.50-1 .49‘
Symptoms in past year 1.4 1.8 37/2052 (1.8) 70/2186 (3.2) 0.48 0.51 0.25-1.03:
Symptoms now 1.0 32/2052 (1.6) 54/2186 (2.5) 0.48 0.51 0.24-1.10°
Neisseria gonorrhoeae and/or
Chlamydia trachomatis infection 2.4 3.2 52/2052 (2.5) 66/2186 (3.0) 0.68 0.96 0.50-1.85
Symptoms in past year 0.4 0.7 21/2052 (1.0) 33/2186 (1.5) 0.47 1.14 0.46-2.83'
Symptoms now 0.3 0.5 19/2052 (0.9) 26/2186 (1.2) 0.58 1.26 0.53-3.02'
*Analysis adjusted for age, sex, community pair, circumcision in men, travel during the follow-up period, history of STD prior to baseline ¢
vey and the community prevalence of STD marker at baseline. ' Treponema pallidum hacmagglutination assay (TPHA) prevalence is giver
baseline, and the 2-year incidence at follow-up. *Active syphilis defined as TPHA-positive and positive rapid plasma reagin (RPR) t
SAdjusted for overall baseline prevalence of urethritis (symptomatic and asymptomatic). "Adjusted for overall baseline prevalence
Neisseria gonorrhoeae and Chlamydia trachomatis infections (symptomatic and asymptomatic).

RPR titre of 2 1:8 was taken as positive, the adjust
relative risk was 0.71 (95% CI, 0.54-0.93; P < 0.0.
but whichever titre of RPR is considered, the prey
lence was significantly lower in the intervention coi
munities. The adjusted relative risk decreased wi
increasing titre, from 0.90 at a titre of 2 1:2 to 0.58 a
titre of 2 1:32. After excluding subjects with positi
RPR and TPHA at bascline (many of whom remain
RPR-scropositive in spite of adequate treatment), t
prevalence of new cases of serological syphilis (RE
2 1:8, TPHA-positive) was 85 out of 3893 i the intc
vention communitics (2.2%), and 141 out of 4170
the comparison communities (3.4%; adjusted I
0.62; 93% CI, 0.38-1.02; P = 0.00).

Urethritis

Urcthral swabs were taken from 1144 men (96%
those cligible). Of the 51 cligible men from whe
swabs were not obtained, 29 were in the intervent
communitics and 22 in the comparison communiti
Six men refused to give a urine sample, none of whe
reported symptoms. All men from whom swabs we
not taken were considered negative in the subseque
analysis.

The prevalence of urcethritis and of N. gonorrhoc
and/or C. trachomatis infection in men at follow-up
shown in Table 1. The prevalence of urcethrits and
N. gonorhoeae/ C. trachomaris infection was lower in t
intervention communities, but not significantly so. T
prevalence of confirmed urcthritis in men wl
reported having had a urethral discharge mn the p:
year was lower in the intervention communiti
(adjusted RR, 0.51; 95% CI, 0.25-1.03; P = 0.0«
The prevalence of confirmed urcthritis in men repo
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g urcthral discharge at the time of examination was
also reduced by approximately 50% (adjusted RIR,
0.51; 93% CI, 0.24-1.10; P = 0.08). The reduction in
the overall prevalence of urethritis in the intervention
group was entirely accounted for by the reduction in
symptomatic cases.

Self-reported STD symptoms

Of 2052 men in the intervention communities, 236
reported a genital discharge or ulcer in the past year at
follow-up (11.5%), compared with 269 out of 2186
men in comparison communities [12.3%; crude RIR,
0.90 (95% CI, 0.51-1.59); adjusted RIR, 0.94 (95% ClI,
0.57-1.56); difference not significant]. Among women,
137 out of 2234 complained of onc of these symproms
in the past year at follow-up in intervention communi-
ties (6.1%), and 155 out of 2372 in comparison com-
munities [6.5%; crude R, 0.96 (95% CI, 0.54-1.72);
adjusted R, 1.00 (95% CI, 0.58-1.72); difference not
significant].

Antenatal clinic attenders

A total of 1149 women were enrolled in the first sur-
vey. Of these, eight (0.7%) declined examination and
were excluded from the analysis, leaving 575 women in
the intervention and 566 in the comparison communi-
tics. Mean age was 25.0 years in both groups. At the
sccond survey, 1239 women were enrolled, all of
whom agreed to be examined and provided samples;
614 were from intervention, and 625 from comparison
communities. Mean age was 25.0 and 24.9 years
respectively.

The prevalence of ST in sampled antenacal clinic
attenders at the first and sccond surveys are shown in
Table 2. Approximately 40% had an STD, and there
was no significant difference in the prevalence of any
STD between mtervention and comparison communi-
ties on cither occasion. Analysis using different titres to
define RPRC positivity (from 1:2 to 1:32) failed to
reveal any differences between the two groups (data
not shown).
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Discussion

We have previously reported that improved syndromic
management of STD reduced the incidence of HIV
infection in this population by 42% over a 2-year
period [8], and postulated that this was achieved
through a reduction in the duration of symptomatic
bacterial STD, which can facilitate heterosexual HIV
transmission. The inigal publication failed to provide
conclusive evidence in support of this hypothesis [8].
Since that time, the results of syphilis serology by RPIR
titre have become available, and we have performed an
analysis of the impact on STD prevalence which was
appropriately adjusted for the community prevalence of
STD at baschme. By removing an important source of
variation, the latter adjustment resulted in an apprecia-
ble increase in precision for certain outcome measures.
We have demonstrated that after adjustment, there was
a significant reduction in the prevalence of serological
syphilis in the intervention communities, and that the
prevalence of symptomatic urcthritis in men was
reduced by approximately 50%. We have also docu-
mented a reduction in TPHA scroconversion of
approximately 30% in the intervention communities.
although this did not achieve statistical significance.

As reported previously [8], we believe the impact of
this intervention on HIV infection and other STD
reflects improved access to effective STD treatment;
this would be expected to reduce the duration, and
hence the prevalence of sympromatic STD m the pop-
ulation; a reduced prevalence should, in turn, lead to a
reduction in incidence, although this may not be
immediately apparent 1f the main reservoir of infected
individuals are not symptomatic. It scems unlikely that
this intervention had a great impact on sexual behav-
our (c.g., a reduction in the number of sexual partners.
or mcreased use of condoms). as this was not its pri-
mary intention. At follow-up of the main cohort, the
reported total number of sexual partners, and of casual
partners, did not ditter from bascline or between inter-
vention and comparison communities [8]. Less than 1%

Table 2. Prevalence of sexually transmilted disease (STD) markers and relative risk in intervention and comparison groups in two random sur-

veys of antenatal clinic attenders.

First round

Relative risk, second round

Second round (95 confidence interval)

Intervention Comparison Intervention  Comparison

STD marker n =575 (%) n =566 (%) n=614 (%) n=0625 (%) Crude Adjusted*
Neisseria gonorrhoeae/

Chlamydia trachomatis

preva]encvi 7.0 9.9 6.7 6.6 0.9110.48-1.73)  0.93 (0.49-1.75)
Trichomonas vaginalis 28.5 28.6 25.4 23.2 1.06 10.92-1.28)  1.09 (0.92-1.28)
Active syphilis prevalence’ 7.6 8.3 6.8 6.4 1.08 10.68-1.73)  1.08 (0.66-1.79)
Any STD® 37.3 41.3 34.4 32.3 1.1110.88-1.39) 1.07 (0.79-1.43)

*Analysis adjusted for age only. 'For baseline prevalence of N. gonorrhoeae and C. trachomatis n = 964; missing data are due to contami-
nated N. gonorrhoeae cultures. *Active syphilis defined as Treponema pallidum haemagglutination assay positive and rapid plasma reagin
titre of > 1:8. SAny STD is defined as N. gonorrhoeae, C. trachomatis, T. vaginalis or active syphilis.
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to long-standing infections: unfortunately antenatal
screening for syphilis is not routinely performed in
these rural health centres.

We have shown that 1t 1s possible to reduce the inci-
dence of HIV intection by approximately 40% in a
rural African population by improving the management
of sympromatic STD at health centres and dispensaries.
The mtervention also reduced the prevalence of sero-
logical syphilis and of symptomatic urethrids in men.
Our data suggest that a high proportion of HIV infec-
tions in sub-Saharan Africa mayv be ateributed to the
mcreased risk of hererosexual HIV transmission in the
presence of a “classical” STD. They also suggest #hat this
cofactor effect is more pronounced for sympromatic
than for asympromatic STD. Recent data showing that
sympromatic STD increase shedding of HIV in the
genital ract provide a plausible biological mechanisim
for this interaction [23-25]. The implemencation
of mmproved services for the treatment of STD at che
primary health care level should be given the highest
priority.

I 1t were possible to reduce ST rates in developing
countries to those prevailing in Northern Europe. this
could have a dramatic impact on the heterosexual
HIV/ZAIDS epidemic in Africa and Asia. At present,
given the lack of appropriate screening tests and che
high prevalence of asvimpromatic intection in both men
and women, mass treamment of ST may be the only
teasible way to do this. Since HIV infection is now the
leading cause of death among voung adules in many
African countries [26.27]0 and is spreading rapidly in
some pares of Asia, there s an urgent need to measure
the impact and cost-cttectiveness of this approach: it it
18 shown ro be effective, the international community
must be mobilized to provide the resources needed to
apply it on a wide seale.
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