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Abstract
Objective-To investigate the accuracy of
clinical diagnosis in genital ulcer disease
(GUD); to devise management strategies
for improving the control of GUD and
thereby limit the spread of HIV-1 infec-
tion.
Design-Clinical and microbiological
assessment of GUD in men and women.
The index of suspicion, diagnostic accu-
racy, diagnostic efficiency and positive
and negative predictive values of a clini-
cal diagnosis were investigated.
Setting-City Health Sexually Trans-
mitted Diseases Clinic, King Edward
VIII Hospital, Durban, South Africa.
Participants-100 men and 100 women
with genital ulcers.
Results-The accuracy of a clinical diag-
nosis was, in men: lymphogranuloma
venereum (LGV) 66%, donovanosis 63%,
chancroid 42%, genital herpes 39%, pri-
mary syphilis 32%, mixed infections 8%,
and in women; secondary syphilis 94%,
donovanosis 83%, genital herpes 60%,
primary syphilis 58%, chancroid 57%,
LGV 40%, mixed infections 14%. Overall,
diagnostic efficiency was greater in
women than in men. When compared
with other causes of GUD, donovanosis
ulcers bled to the touch and were larger
and not usually associated with inguinal
lymphadenopathy. In women, extensive
vulval condylomata lata were readily dif-
ferentiated from all other causes ofGUD.
Conclusion-A clinical diagnosis in geni-
tal ulceration was less accurate in men
than in women. The diagnostic accura-
cies for donovanosis and secondary
syphilis were relatively high but for most
other conditions were low. Differences
between clinical and laboratory diagnos-
tic accuracies may reflect similarities
between the clinical appearances of the
various causes of GUD, the presence of
mixed infections, atypical ulceration due
to longstanding disease, and insensitive
laboratory tests. In this community all
large ulcers should be treated empiri-
cally for syphilis and donovanosis.
Uncircumcised men with GUD are an
important HIV core or "superspreader"
group locally, and prevention strategies
should include counselling and health
education in the light of the inaccuracy
of clinical diagnosis found in this study.
The development of rapid accurate tests
for GUD is urgently required.

(Genitourin Med 1994;70:7-1 1)

Introduction
Genital ulcer disease (GUD) is a common
clinical problem in many parts of East,
Central and Southern Africa. Because of a
lack of adequate laboratory facilities in these
countries most cases are diagnosed clinically.
Although the classical signs of the ulcerative
lesions caused by sexually transmitted dis-
eases are well documented, presentation of
cases in the field is often atypical and clinical
assessment may be inaccurate.
GUD is now well established as a risk fac-

tor for HIV transmission. Indeed, one study
based on data from Kenya puts the propor-
tion of HIV infections in men attributable to
GUD as high as 75-98%.1 In Durban, where
the HIV epidemic is escalating rapidly, all the
STD causes of GUD are prevalent23 and an
increased risk of HIV infection in men is
associated with GUD.4 WHO have recom-
mended that HIV control programmes incor-
porate strategies for lmniting the transmission
of STDs and have identified the effectiveness
of control of GUD in reducing sexual trans-
mission of HIV- 1 as one of the main areas
needing further research.5 This study was
undertaken to investigate the accuracy of clin-
ical diagnosis of GUD in Durban and to for-
mulate strategies to improve the control of
GUD in the local community.

Patients and methods
The study subjects were 100 Zulu men and
100 Zulu women with GUD attending the
City Health STD clinic at King Edward VIII
Hospital, Durban, between August 1988 and
January 1989 who had not received anti-
biotics during the previous two weeks. Ulcers
were assessed by one physician (NO'F) and
the most likely diagnosis was recorded
prospectively using the following clinical
characteristics; primary syphilis-well-demar-
cated, indurated, non-tender, non-purulent;
chancroid-small, painful, irregular, raised
edges, purulent base; donovanosis-large,
beefy-red, well-demarcated, vascular, non-
painful; genital herpes-small, painful, super-
ficial, multiple; lymphogranuloma venereum
(LGV)-small, deep, single, large painful
inguinal lymph glands; secondary syphilis-
non-painful, multiple, pearly-grey papules/
confluent raised plaques. Demographic char-
acteristics and details of physical examination
of the patients studied and microbiological
methods are recorded elsewhere.23 In addi-
tion a laboratory-based diagnosis of sec-
ondary syphilis, as opposed to primary
syphilis, was made by using the following
three criteria: rapid plasma reagin (RPR) titre
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Table 1 Clinical and laboratory diagnosis in 100 men with genital ulcer disease

Clinical diagnosis

Genital Mixed
Syphilis Chancroid herpes Donovanosis LGV Infections

Laboratory diagnosis Number n 13 n = 36 n =22 n 11 n 3 n 15

Single Infections:
Syphilis 30 8 9 7 6
Chancroid 12 8 1 1 2
Genital herpes 9 1 7 1
Donovanosis 9 1 5 3
LGV 3 1 2

Mixed Infections:
Syphilis + chancroid 8 2 5 1
Syphilis + LGV 2 1 1
Syphilis + donovanosis 1 1
Syphilis + genital herpes 1 1
Chancroid + LGV 1 1
Syphilis + chancroid + donovanosis 1 1
No pathogens detected 23 2 11 5 3 2

of >1 : 16, positive Treponema pallidum
haemagglutination assay (TPHA) and typical
clinical appearances of condylomata lata.

Statistical analysis
The index of suspicion and diagnostic accu-
racy of the clinical assessment of the ulcers
were calculated by the method described by
Lightstone et a16: the predictive values and
diagnostic efficiency were determined as in
Fast et al.7 Because mixed infections were
common in our population, the following
assumptions were made in determining A, B,
C and D7 for the calculation of the various
diagnostic parameters. Thus:

(A) The number of correct clinical diag-
noses confirmed by laboratory tests. Mixed
infections were excluded from this assess-
ment.

(B) The number of incorrect positive clini-
cal diagnoses determined by the identification
of a causative agent other than that suspected
clinically. In laboratory confirmed mixed
infections a single correct clinical diagnosis
was not classified as incorrect.

(C) The number of incorrect negative clin-
ical diagnoses: identification of a cause other
than the clinical diagnosis. Mixed infections
diagnosed clinically were not included.

(D) Clinical and laboratory negative cases:
A negative clinical diagnosis correctly diag-
nosed as not the entity in question. Mixed
infections diagnosed clinically were excluded
and laboratory confirmed mixed infections
were included in this assessment.

Mixed infections were also analysed as a
separate clinical entity. Scabies cases were
assessed as correct clinical diagnoses.
The diagnostic parameters were calculated

thus:

Index of suspicion

Diagnostic accuracy

A+B
X100

-A+C

A=-A x 100
A+B+C

Positive predictive value = AB x 100
A+B

D
Negative predictive value= D x 100

A+D
Diagnostic efficiency XA+ Dx 100

A+B+C+D

Results
A single clinical diagnosis was made in 85
men and 91 women with GUD. In the
remaining 15 men and nine women, the clini-
cal appearances of the ulcers were atypical
and suggestive of mixed infections.

Comparisons between clinical and labora-
tory diagnoses in men and women are shown
in tables 1 and 2 and the index of suspicion,
diagnostic accuracy and efficiency and pre-
dictive values in table 3. The diagnostic effi-
ciency and both positive and negative
predictive values for almost all causes of
GUD were higher in women than in men. In
men the diagnostic accuracies were; dono-
vanosis 63%, chancroid 42%, genital herpes
39%, primary syphilis 32% and in women,
secondary syphilis 94%, donovanosis 83%,
genital herpes 60%, primary syphilis 58%,
chancroid 57%. The indices of suspicion
were, in men: genital herpes 178%, chancroid
170%, donovanosis 117%, mixed infections
93%, primary syphilis 38% and in women,
genital herpes 167%, donovanosis 120%, sec-
ondary syphilis 94%, primary syphilis 90%,
chancroid 83%, and mixed infections 45%.
In 14 men and 13 women with proven mixed
infections, syphilis was confirmed by labora-
tory tests in all but one of the men and one of
the women. In this group the diagnostic accu-
racy was very low-8% in men and 14% in
women.
Amongst the men, primary syphilis was

associated with a low negative predictive
value and chancroid, genital herpes and
mixed infections with a low positive predic-
tive value. In men and women with either pri-
mary or secondary syphilis, darkfield
microscopy was positive in 18 (42%) and 17
(39%) respectively. Syphilis was diagnosed by
this technique alone in 10 of the men and 4
of the women-in 5 of these men and 4
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Table 2 Clinical and laboratory diagnosis in 100 women with genital ulcer disease

Clinical diagnosis

Secondary Primary 10/20 Genital Mixed
syphilis syphilis syphilis herpes Donovanosis Chancroid LGV Scabies infections

Laboratory diagnosis Number n = 19 n 9 n 3 n = 25 n 16 n 14 n 3 n =2 n 9

Single Infections:
Secondary syphilis 19 16 1 2
Primary syphilis 11 7 3 1
10/20 syphilis 2 2
Genital herpes 12 12
Donovanosis 10 10
Chancroid 12 2 2 8
LGV 5 1 2 2

Mixed Infections:
1° syphilis + donovanosis 3 3
1° syphilis + genital herpes 2 2
10 syphilis + LGV 1 1
10/2° syphilis + chancroid 1 1
20 syphilis + genital herpes 2 2
21 syphilis + chancroid 1 1
20 syphilis + LGV + donovanosis 1 1
20 syphilis + donovanosis + genital
herpes 1 1
Chancroid + genital herpes 1 1
No pathogens detected 16 1 3 1 4 1 2 4

*Scabies cases assessed as correct clinical diagnosis in calculations.

women, darkfield microscopy was positive
and all serological tests for syphilis (STS)
were negative.
The most common clinical diagnosis in

men was chancroid.(36) Laboratory diag-
noses in these cases were: syphilis 9, chan-
croid 8, no pathogens 11 and others 8.
Amongst men with a clinical diagnosis of gen-
ital herpes(22) and mixed infections,(15)
syphilis was confirmed in 7 and 6 respec-
tively. Amongst women genital herpes(25)
was the commonest clinical diagnosis and was
confirmed in 14 including two with mixed
infections; secondary syphilis(19) was the
next most common single clinical diagnosis
and was confirmed in 18 including two with
concomitant genital herpes.

In the 23 men in whom no pathogens were
detected, chancroid and genital herpes were
the most likely, clinical diagnosis in the major-
ity,(16) and donovanosis,(3) syphilis(2) and
mixed infections(2) in the remainder. In the
16 women in whom no pathogens were iso-
lated, chancroid and genital herpes were diag-
nosed in seven, mixed infections in four, and
scabies in two-TPHA and RPR tests were
positive in 5 although only 2, both with
mixed infections, had ulcers suggestive of
syphilis. Inguinal lympadenopathy was
detected in 62 of the men and 55 of the
women and was observed in association with
all the STD causes of GUD although only

Table 3 Comparison of clinical and laboratory diagnosis in men (M) and women (Mg9
with genital disease

Positive Negative
Index of Diagnostic predictive predictive Diagnostic
suspicion accuracy value value effciency

Diagnosis M W M W M W M W M W

Primary Syphilis 38 90 32 58 89 78 64 95 68 93
Secondary syphilis - 94 - 94 - 100 - 98 - 99
Donovanosis 117 120 63 83 71 83 98 100 95 97
Chancroid 170 83 42 57 47 80 94 94 79 92
Genital Herpes 178 167 39 60 44 60 96 100 83 89
Mixed infections 93 45 8 14 15 40 83 89 70 86
LGV 66 40 66 40 100 100 98 96 98 96

infrequently with donovanosis. Buboes were
present in 10 men and 4 women: no
pathogens were detected in four of these men
and two women.

Discussion
The findings of this study demonstrate many
of the difficulties in assessing the causes of
GUD in the developing world. In Durban
this problem is compounded by both the high
incidence of all the sexually transmitted
causes of GUD, mixed infections and atypical
presentation of longstanding disease. Proper
evaluation of the accuracy of clinical diagno-
sis in GUD requires reference tests with a
high degree of sensitivity and specificity.
However, for most of the important causes of
GUD, tests that meet these criteria are lim-
ited. For example, in populations with a sig-
nificant prevalence of syphilis, low
sensitivities for darkfield microscopy to
demonstrate Treponema pallidum have been
reported from the Gambia,8 Johannesburg,9
and Durban'0; Haemophilus ducreyi was cul-
tured from less than 12% of 5409 cases of
chancroid reported in the USA since 198111;
low sensitivities are reported for the isolation
of HSV from typical lesions both in men with
genital ulcers'2 (52%) and women with either
first episode (55%) or symptomatic recur-
rences"3 (34%); the causative organism in
donovanosis, Calymmatobacterium granuloma-
tis, has not been isolated by culture tech-
niques since 1962.14 Despite the recognition
of GUD as a major risk factor in HIV trans-
mission, developments in rapid reliable tests
for GUD have been limited. Diagnostic tests
are improving with time but few STD clinics
in resource poor settings undertake investiga-
tions for GUD other than STS.

In this study the clinical diagnostic accu-
racy was greatest for donovanosis and sec-
ondary syphilis. We found a high degree of
concordance between a clinical diagnosis of
donovanosis and detection of Donovan bod-
ies by the RapiDiff method.'5 Donovanosis
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ulcers tended to bleed readily to the touch
and were considerably larger and not associ-
ated with inguinal lymphadenopathy when
compared to other causes of GUD. The
RapiDiff test was introduced into routine use
in this clinic during 1988 and was followed by
an increase in reported cases. The technique
requires care in the collection of specimens
and preparation of slides and our results may
reflect expertise acquired through the recog-
nition of a current epidemic of donovanosis
in Durban.'6

Secondary syphilis was readily distin-
guished from other causes of GUD and was

more frequent in women than in men.

Despite extensive multiple lesions of vulval
condylomata lata in some cases, mucosal sur-

faces were disrupted much less than in other
causes of GUD. Overall, in men and women
with primary and secondary syphilis, darkfield
microscopy was positive in 42% of the men

and 39% of the women. Whilst this technique
is highly specific and invariably recom-

mended for the diagnosis of primary and sec-

ondary syphilis, it is not used routinely in this
clinic because of both lack of personnel and
constraints of time. Operation of a darkfield
service requires training, expertise, and preci-
sion and maintenance of a special microscope
and at present is not feasible logistically in
busy clinics where resources remain limited.
If darkfield microscopy had not been under-
taken and a single positive STS chosen as the
criterion for a laboratory diagnosis of syphilis
in our study, only five men and four women
would have been incorrectly diagnosed as not
having syphilis. It should be added that a pos-
itive STS does not always indicate active
infection with syphilis and in areas with a

high prevalence of syphilis, such as Durban,
positive STS are common and do not differ-
entiate between either the various stages of
syphilitic infection or whether or not treat-
ment has been given. In theory, this could
have led to an overestimate of the true preva-
lence of syphilis in our study. However, we

only used both TPHA and RPR (and then at
a titre of >16) positivity as criteria for the
diagnosis of secondary syphilis because of the
possibility that competitive inhibition of the
fluorescent treponemal antibody absorption
(FTA-ABS) test for lgM by high levels of
lgG had occurred in some cases.2 We felt
that secondary syphilis was the most readily
recognised cause of GUD clinically in this
study and that the likelihood of misclassifying
cases as either latent or late syphilis rather
than secondary syphilis was minimal. This is
borne out by our finding of only one incorrect
clinical diagnosis of secondary syphilis.
Overall syphilis was probably underdiagnosed
because of the low sensitivity of tests for early
lesions of primary syphilis-in our case, dark-
field microscopy and FTA-ABS lgM. Our
policy is, therefore, to treat all GUD cases

with positive STS with benzathine penicillin
2-4 mega units by a single intramuscular
injection and to regard all ulcers as suspicious
of syphilis unless clinical appearances are

entirely typical of another cause.

The true prevalence of chancroid was
probably underestimated in this study. In
uncircumcised men, chancroid ulcers, partic-
ularly in the subpreputial area, heal with scar-
ring, fibrosis and phimosis. Because of both
difficulty and in some cases inability to retract
the foreskin, complete visual inspection and
proper clinical assessment was possible in
only 84 of the men.3 Despite using two cul-
ture media, confirmed cases tended to be
grouped together in order of attendance sug-
gesting variation in either the processing of
specimens or batches of culture media.

If the sensitivities of the tests for primary
syphilis, chancroid and genital herpes in this
study are accepted as low, the true proportion
of mixed infections was probably consider-
ably higher than that detected. The most fre-
quent confirmed diagnosis in mixed
infections were, in men-syphilis 13, chan-
croid 9, donovanosis 2, LGV 2 and in
women-syphilis 12, genital herpes 6, dono-
vanosis 6. Although empirical treatment to
cover syphilis and chancroid is justified in
men, the management of women is less clear-
cut. The most likely clinical diagnoses in both
sexes in whom no pathogens were detected
were chancroid and genital herpes. These
ulcers are usually small and differentiation
between them may be difficult. If either are
suspected, the benefits of giving treatment for
chancroid probably outweigh inappropriate
antibiotic therapy for genital herpes.
Although this strategy may encourage
patients with recurrent genital herpes to reat-
tend unnecessarily, the consultation could be
used to modify riskful sexual practices'7 at a
time of particular vulnerability to HIV infec-
tion. The diagnostic accuracy, positive pre-
dictive value and index of suspicion of 39%,
44% and 178% in men with genital herpes
suggests under-diagnosis by laboratory tests
although over-diagnosis by the observer can-
not be discounted. Appearances of genital
herpes in Durban are often atypical and may
follow secondary infection due to poor
hygiene or the application of local antiseptics
which erode and deepen the ulcer bed.
Although elsewhere in Africa data have been
limited,'8 reports from Rwanda'9 and
Uganda20 indicate that, as in Durban, genital
herpes is a significant problem.
LGV ulcers were usually small and single.

Whilst the prevalence of LGV was low and
our numbers small, LGV probably presents
less of a theoretical risk for HIV transmission
than other causes of GUD in which lesions
are more extensive. Inguinal lymphadenopa-
thy is a consistent finding in LGV but was
common in both men and women with all
causes of GUD except donovanosis in this
study and therefore of minimal help in mak-
ing a correct clinical diagnosis.

Local treatment guidelines for GUD will
need to take into account the finding that all
the STD causes of GUD are prevalent in
Durban and that donovanosis and secondary
syphilis are readily distinguished clinically. In
the absence of rapid diagnostic tests, manage-
ment strategies for GUD could be based both
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on clinical appearances and size of the ulcers
and we would make the following sugges-
tions: only very superficial ulcers or vesicles
should be diagnosed as genital herpes; for
larger ulcers, that is, ulcers of greater than
approximately seven mms diameter, treat-
ment for syphilis and donovanosis should be
given. For smaller lesions treatment for
syphilis and for chancroid/donovanosis with
cotrimoxazole/erythromycin would be effec-
tive and would also cure most cases of LGV.
However, the possible emergence ofH ducreyi
strains resistant to cotrimoxazole and variabil-
ity in the efficacy of treatment for chancroid
in HIV seropositive patients will need to be
observed closely. Without knowledge of a
patient's HIV serostatus, first line treatment
for GUD should ideally be effective for both
HIV seropositive and seronegative individu-
als. Reports of syphilis not responding to sin-
gle dose benzathine penicillin,2' the treatment
of choice for syphilis in Sub-Saharan Africa,
are worrying and prospective studies are
required to investigate the natural history of
syphilis in immuno-compromised individuals.
Furthermore, just as genital herpes may cause
extensive lesions in AIDS, the possibility of
unusual presentations of chancroid, dono-
vanosis and LGV should be considered.
Any intervention that lowers the prevalence

of GUD is likely to lessen the spread of HIV
infection and all developing countries with a
high prevalence of GUD should draw up spe-
cific management guidelines to improve
GUD control. Primary health care workers in
these countries will need to be aware of the
difficulties in making a correct clinical diag-
nosis and would undoubtedly benefit from
educational workshops that focus on GUD.
Although commercial sex workers with GUD
have been identified in Kenya as an impor-
tant core of potential HIV transmitters,22 in
Durban uncircumcised men with GUD are
the most likely "superspreader" group and
need to be targeted specifically.'7 Because of
the difficulties in diagnosing genital ulcers in
uncircumcised men, antibiotic therapy should
be supplemented with counselling and health
education directed towards both improving
standards of personal hygiene23 and reinforc-
ing the message of the potential risks of sex-
ual intercourse in the presence of genital
lesions. Specific targeting of core groups has
often led to fears of stigmatisation but most
uncircumcised men with GUD would be
unlikely to be identified as such other than
during physical examination by a health care
worker. However, this targeting might not be
so easy to implement if the move to decen-
tralise STD services in resource-poor settings
continues. The management of uncircum-
cised men with GUD has never been identi-
fied as a priority area and such negative
perceptions by primary health care workers
might be difficult to change. Indifferent stan-
dards in the quality of care in the formal sec-
tor have probably reinforced the popularity of
traditional healers who undoubtedly see a
large number of STD cases. More recently
some of these practitioners locally have
started to dispense ampicillin and sulpha
powders24 in sub-therapeutic doses and this

practice is likely to further accelerate the
emergence of drug-resistant organisms. Any
national STD programme targeting GUD
should involve close liason with all sectors
providing treatment, whether formal or infor-
mal. The urgency of such interventions is
underpinned by the rapid increase in HIV-1
seroprevalence amongst men attending this
clinic from 0% in early 1987 to 12% in men
in 1990.25 Although the evaluation of such
interventions directed at GUD will not be
straightforward early implementation of such
programmes should not be delayed if the very
large proportion of HIV infections attribut-
able to GUD are to be contained.

We acknowledge the assistance of all doctors, nursing sisters
and health assistants at the Durban City Health STD Clinic,
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