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ABSTRACT

The syndromic approach has been the cornerstone of
management of sexually transmitted infections (STIs) in
developing countries. This strategy has had a considerable
impact in decreasing the burden of STI in society. It offers the
advantages of treating the infection at the first visit itself,
reducing the risk of complications, non-reliance on laboratory
diagnostics, and easy integration into the primary healthcare
system. Nonetheless, it is not without limitations, most often
criticized for its inability to treat asymptomatic cases. Syndromic
management has been found to be satisfactory for genital ulcer
disease and urethral discharge in several settings. However, its
performance is not as good in the treatment of vaginal
discharge syndrome, as it does not allow a distinction between
cervicitis and vaginitis. Diagnostic validation and a review of its
performance should be done periodically to keep abreast of
the changing aetiology of various syndromes and patterns of
drug susceptibility. Supplementing the syndromic approach
with point-of-care tests and simple laboratory tests where
available can improve its results. Further, healthcare
professionals should be imparted training for optimum patient
care. This narrative review critically appraises the syndromic
approach to STIs, discusses the challenges that it faces, and
offers suggestions to improve its performance.
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INTRODUCTION
Sexually transmitted infections (STIs) continue to be a major
public health problem, especially in the post-HIV era. About 357
million new cases of curable STIs (gonorrhoea, chlamydia, syphilis
and trichomoniasis) occur in adults every year. More than 90% of
STIs occur in low-, lower-middle- and upper-middle income
countries.1 In India, a community-based prevalence study
conducted by the Indian Council of Medical Research reported
that over 6% of the adult population suffers from an episode of
STI or reproductive tract infection (RTI) every year. This would
translate into about 33 million STI episodes annually.2

It is known that several STIs increase the risk of transmission

of HIV, and studies have shown that a better control of STIs can
prevent the spread of HIV.3,4 Prompt diagnosis and treatment is
essential for the control and prevention of STIs. Conventionally,
there are two approaches to the diagnosis of STI: aetiological or
clinical diagnosis. The most accurate way of diagnosing STI, or
any infection for that matter, relies on the use of laboratory-based
diagnostic techniques to identify the causative organism. However,
this approach is expensive (requires trained laboratory personnel,
equipment, storage and transport facilities) and leads to delays in
diagnosis and treatment. Moreover, these diagnostic tests are not
widely available in resource-poor settings where STIs are a major
health burden. On the other hand, diagnosis of an STI based solely
on the clinical presentation is unreliable.5,6 Considering the
limitations of laboratory-based aetiological as well as clinical
diagnosis, the concept of a ‘syndromic approach’ was introduced,
and syndromic management guidelines were promoted by WHO
in 1991 to tackle the STI epidemic.

WHAT IS THE SYNDROMIC APPROACH?
Although STIs are caused by a variety of microorganisms, the
signs and symptoms related to STIs can be grouped into a limited
number of ‘syndromes’. A syndrome is a set of clinically distinct
signs and symptoms that can be easily recognized by the clinician.
Syndromic diagnosis refers to identification of a consistent group
of symptoms and easily recognized signs (Table I).7 Syndromic
treatment refers to treating common pathogens for a particular
syndrome. For example, the common causative organisms for
urethral discharge syndrome are Chlamydia trachomatis and
Neisseria gonorrhoeae, and therefore, syndromic treatment should
cover both these pathogens.

Syndromic management of STIs includes the identification of
the syndrome on the basis of the patient’s symptoms and signs and
using the available flowcharts to treat it. The syndromic flowcharts
are simple and easy to use for healthcare providers and, once
trained, even non-STI specialists can use them at primary health
centres in rural or remote areas. This approach also includes
contact tracing and partner management and a return visit to
ensure treatment compliance. It provides an opportunity to educate
and counsel patients regarding safe sex practices. All patients
should be referred for voluntary counselling and testing for HIV,
syphilis and hepatitis B.8 The main components of syndromic
management of STIs are summarized in Table II.9 Even mixed
infections get treated with this approach, and spread of infection
is curtailed by reducing the duration of illness. As syndromic
management does not wait for results of laboratory tests, it leads
to immediate treatment. However, simple laboratory tests, wherever
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available, should also be done as they can increase the sensitivity,
specificity and predictive values of this ‘enhanced’ syndromic
approach. The advantages and disadvantages of the syndromic
approach to STIs are summarized in Table III.7

The syndromic flowcharts for STIs are based on the prevalence
of STIs, common pathogens, and drug availability and susceptibility
patterns in a particular area. Many countries have developed their
own flowcharts, whereas WHO-recommended flowcharts can be
used in countries that do not have their own treatment algorithm.

In India, the flowcharts recommended by the National AIDS
Control Organization (NACO) are available for use at primary
health centres as well as designated STI/RTI clinics (Suraksha
clinics) at district hospitals and medical college hospitals. There
are 1160 such clinics (situated at government health facilities at
the district level and above) throughout the country. Under the
National AIDS Control Programme (NACP)-IV, 10 regional STI
laboratories and 45 state reference laboratories are tasked with
validation of the syndromic approach. The NACO provides pre-
packed colour-coded treatment kits under the NACP for syndromic
management of STIs (Table IV). These treatment kits have been
developed on the basis of the National Guidelines on Prevention,
Management and Control of Reproductive Tract Infections
including STIs (issued by the Ministry of Health and Family
Welfare), and are available free of cost at various public facilities
offering STI services.

EFFECTIVENESS OF THE SYNDROMIC APPROACH
One of the first evidences in favour of syndromic management
was perhaps provided by the Mwanza Intervention Trial in 1997.
The prevalence of serological syphilis and symptomatic urethritis
in communities receiving STI care based on the syndromic approach
decreased by 30% and 50%, respectively.10 Further, there was a
42% reduction in the new HIV cases in this group compared to the
control group.3 Since then, the operational performance of the
syndromic approach and its utility in the diagnosis, treatment and
prevention of various STIs have been evaluated in various settings.
The syndromic approach has been effective in decreasing the
burden of STIs.11 The rates of STI have reduced considerably in
areas where control strategies based on the syndromic approach
have been implemented, such as in sex workers in Cote d’Ivoire,
Senegal and South Africa, and in STI clinics in Kenya and Burkina
Faso.11 In fact, the impact of the syndromic approach goes beyond
the treated population; decreasing rates of STIs have been observed
even in the general population.12,13

While the syndromic approach in genital ulcer and urethral
discharge syndromes has been found to be effective, its performance
in vaginal discharge syndrome has been underwhelming. Pettifor
et al.14 reviewed studies on syndromic management of STIs,
published till 1998. The sensitivity of the WHO algorithms for
syphilis and chancroid was high, ranging from 72% to 100%;
however, it was low for genital herpes (4.5%) in a study from
Rwanda. The overall cure rates were also high, ranging from 68%
to 100%. A study conducted in eight STI clinics (Delhi,
Maharashtra, Andhra Pradesh and Manipur) in India reported the

TABLE I. Common sexually transmitted infection (STI) syndromes
and their causative organisms

STI syndrome Common causative organisms

Genital ulcer Treponema pallidum, Haemophilus ducreyi,
Herpes simplex virus, Klebsiella
granulomatis, Chlamydia trachomatis (L1-3)

Urethral discharge Chlamydia trachomatis (D-K), Neisseria
gonorrhoeae

Vaginal discharge Trichomonas vaginalis, Candida albicans,
anaerobic bacteria, Chlamydia trachomatis
(D-K), Neisseria gonorrhoeae, Mycoplasma
genitalium

Inguinal bubo Haemophilus ducreyi, Chlamydia
trachomatis (L1-3)

Lower abdominal pain Pelvic inflammatory disease caused by
Neisseria gonorrhoeae, Chlamydia
trachomatis (D-K) and other bacteria

Acute scrotal swelling Chlamydia trachomatis (D-K), Neisseria
gonorrhoeae

Ophthalmia neonatorum Chlamydia trachomatis (D-K), Neisseria
gonorrhoeae

TABLE II. Components of syndromic management of sexually
transmitted infections (WHO, 1991): The seven Cs

• Client selection
• Chemical treatment
• Counselling and education of patients
• Condom promotion
• Compliance with treatment
• Contact tracing and partner management
• Come back for follow-up

TABLE III. Advantages and disadvantages of the syndromic approach to sexually transmitted infections (STIs)

Item Advantages Disadvantages

Algorithm Simple, practical and easy to use; even non-medical staff Vaginal discharge syndrome is a poor predictor of cervical
can use it to provide STI care infections; Some algorithms do not provide second or third

line of treatment

Treatment initiation Patient receives treatment in the first visit itself, without May lead to over-treatment in some subjects
waiting for laboratory test results; reduces the risk of STI
complications and transmission of infection

Cost No laboratory tests; cost-effective in resource-poor settings Over-treatment can lead to wastage of drugs, which can be costly

Treatment outcome High cure rates for most of the STI syndromes; adequate Potential of causing drug resistance in long term (of
treatment without the risk of losing the patient during particular concern in relation to gonorrhoea)
follow-up

Utility Can be easily integrated into primary health services, Not applicable in asymptomatic patients, cannot be used for
makes STI services easily accessible in rural areas screening of STIs in the general population
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overall sensitivity and specificity of the syndromic algorithm for
genital ulcer syndrome (n=194) to be 68% and 52%, respectively,
and the positive predictive value 50%. The sensitivity of the
algorithm for herpetic genital ulcer disease was better than that of
non-herpetic genital ulcer disease (74% v. 33%), whereas
specificity was lower (33% v. 56%). Importantly, 52 (42%) cases
were misclassified: genital herpes was more commonly
misdiagnosed using the syndromic approach (n=34) than syphilis
and other infections (n=18).15 Another study from Gujarat reported
high sensitivity and poor specificity of the syndromic approach
for herpetic genital ulcer disease. Of the 96 cases with genital
ulcer disease, 71 were clinically diagnosed as herpetic and 25 as
non-herpetic. Only 46% (n=33/71) of cases of herpetic genital
ulcer could be validated. While it did not miss any case of genital
herpes, about 54% of cases would have been over-treated for
herpes. On the other hand, a majority (88%, n=22/25) of the non-
herpetic genital ulcers were diagnosed correctly, but about 34% of
cases would have been missed if laboratory tests had not been
done.16

The syndromic approach seemingly works well for urethral
discharge syndrome, with sensitivity ranging from 87% to 99%
and cure rates from 92% to 99%. Specificity ranged from 7% to
90%, implying that patients were over-treated for gonococcal and
chlamydial infections.14 A study from Manaus, Brazil, reported an
overall cure rate of 98% (n=620/633) in patients with urethral
discharge syndrome with syndromic management: 91.5% with
first-line algorithm and an additional 6.5% with second-line
algorithm.17 However, the performance of urethral discharge
syndrome in a few small studies from India has been variable, with
sensitivity ranging from 55% to 88%.16,18 The use of microscopy
can increase the specificity and positive predictive value of the
syndromic approach, while decreasing its sensitivity marginally.19,20

Most of the studies evaluating the performance of vaginal
discharge syndrome included in the review by Pettifor et al.14 have
tested its ability to detect cervical infection. The sensitivity ranged
from 73% to 93%, and cure rates ranged from 86% to 96%.14

Addition of speculum examination led to a substantial drop in the
sensitivity, while increasing the specificity only marginally.21,22

However, it cannot distinguish between vaginal and cervical
infections and results in over-treatment for cervical infections.
Incorporation of risk assessment scores can reduce over-treatment
for cervical infection. This strategy reduced the over-treatment
rate from 92% to 17% in pregnant women and from 89% to 36%
in non-pregnant women in Tanzania.23 A specificity of 93% was
reported for a syndromic algorithm based on risk assessment

scores and speculum-assisted evaluation for cervical infections in
a study from Delhi (n=319), but the sensitivity was only 5%.
However, it had an excellent sensitivity for the treatment of
bacterial vaginosis (94%) and trichomoniasis (100%).24 Another
review of studies published from 2001 onwards reiterated that
vaginal discharge syndrome flowcharts work well for only vaginal
infections, whereas its performance for cervical infections is
poor, with a high proportion of over- as well as missed treatment.25

In a study in the obstetrics and gynaecology departments of
different hospitals in Delhi, only 19% (n=344/1797) of women
with vaginal discharge tested positive for an STI organism.26 Such
a disparity between syndromic and aetiological diagnosis had
been reported earlier as well, suggesting that the syndromic
approach over-diagnoses vaginal discharge as an STI, especially
in a low-prevalence setting.27,28 Clearly, all vaginal discharges are
not STIs. A community-based study from Goa found psychosocial
factors to have the strongest association with vaginal discharge,
whereas RTI/STIs were not associated with this complaint.29

Vaginal discharge syndrome performs better in high-risk
population compared to the general population because cervical
infections are more likely in such a population. A study conducted
among female sex workers in Surat, India, reported a sensitivity
of vaginal discharge syndrome for cervicitis to be 54%, whereas
specificity was 49% and positive predictive value was 21%.30 On
combining treatment for trichomoniasis, the sensitivity and
specificity increased marginally to 65% and 55%, respectively,
but the positive predictive value almost doubled to 41%. Despite
its relatively poor performance, the sensitivity and positive
predictive values were better in this high-risk population.30 A
recommendation could be made for treating women with vaginal
discharge for vaginal infection only, unless the patient profile
suggests risk for cervicitis when treatment for cervical infection
should also be given.

CHALLENGES AND FUTURE DIRECTIONS
One of the biggest criticisms of the syndromic approach has been
its inability to detect asymptomatic cases. A large proportion of
infected individuals are asymptomatic, and missing these
asymptomatic infections at the population level results in ongoing
transmission, delayed sequelae and long-term complications.31 A
study from South Africa showed that clinical assessment missed
about 88% of laboratory-diagnosed STIs in women at the time of
HIV diagnosis.32 Aggressive strategies such as mass treatment
have been suggested to overcome this issue. Korenromp et al.
used a stochastic simulation model which projected that a single-

TABLE IV. National AIDS Control Organization (NACO) colour-coded kits for syndromic management of sexually
transmitted infections (STIs)

Kit Colour STI syndrome Drugs

1 Grey Urethral discharge Tablet azithromycin 1 g stat and tablet cefixime 400 mg stat
Cervical discharge
Rectal discharge
Painful scrotal swelling

2 Green Vaginal discharge Tablet secnidazole 2 g stat and tablet fluconazole 150 mg stat
3 White Genital ulcer, non-herpetic Injection benzathine penicillin 2.4 mU i.m. stat and tablet azithromycin 1 g stat
4 Blue Genital ulcer, non-herpetic, for Capsule doxycycline 100 mg b.d.×2 weeks and tablet azithromycin 1 g stat

patients allergic to penicillin
5 Red Genital ulcer, herpetic Tablet acyclovir 400 mg t.d.s.×7 days
6 Yellow Lower abdominal pain Tablet cefixime 400 mg stat, tablet metronidazole 400 mg b.d.×2 weeks and

capsule doxycycline 100 mg b.d.×2 weeks
7 Black Inguinal bubo Capsule doxycycline 100 mg b.d.×3 weeks and tablet azithromycin 1 g stat
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round mass treatment had a greater short-term impact on HIV
compared to the syndromic approach (36% v. 30% at 2 years), but
a smaller long-term impact (24% v. 62% at 10 years). On combin-
ing mass treatment with syndromic treatment, the authors found
a rapid and sustained fall in the incidence of HIV (57% at 2 years,
70% at 10 years).33 Such an approach would take care of
asymptomatic patients; there is no need for contact tracing, and
treatment compliance and effectiveness are assured but there is
risk of antibiotic resistance.34

Digital technology and the internet can also be used to provide
low-cost, engaging and deeply permeating STI/HIV prevention
practices at the community level.35 Focus is now shifting towards
a diagnostic model of STI care, given the improving economic
status of developing countries, availability of affordable point-of-
care tests and the possible use of expedited partner therapy (EPT).
In EPT, the patient is given the treatment or prescription for his/
her sexual partner(s). This approach can reduce the risk of
chlamydial re-infection in women by 20%–29%. It has been used
in the UK, USA and Australia, with encouraging results, but
requires further systematic evaluation.36 An STI care model
comprising point-of-care testing, immediate treatment and EPT
was tested in 267 HIV-negative women in South Africa in 2016–
17. The EPT acceptance rate was 87%, and 89% of these women
reported that their partner had taken the medicine. The detection
of infection at 6-weeks follow-up in women receiving EPT was
much lower than those who did not (2.2% v. 40%, p=0.023).37

The syndromic approach needs to be frequently reviewed to
ascertain whether it is performing satisfactorily in the community.
The success of the syndromic approach depends on several factors
such as the epidemiology of the causative microorganisms in a
given population, drug susceptibility of the pathogens and
background prevalence of STIs and HIV. These are ever-changing
variables which require regular monitoring, so that the algorithms
can be adjusted accordingly. In South Africa, several key revisions
were made to the national STI syndromic flowcharts based on
many STI surveys.38 Because of the increasing resistance to
quinolones among N. gonorrhoeae isolates observed in many
South African cities, guidelines were changed to cephalosporins
for the treatment of presumptive gonorrhoea. Acyclovir was
added as part of first-line treatment for genital ulcers, considering
the rising prevalence of genital herpes.38 Such policy changes can
be made only when robust national-level data are available.
However, the STI reporting system in India suffers from several
lacunae. Most of the information is based on syndromic data,
reported passively from the designated STI/RTI clinics with
limited laboratory facilities catering to symptomatic patients.
Only the regional STI training and reference centres provide
information on aetiological diagnosis and antimicrobial
susceptibility. Further, there are no clear guidelines on reporting
patients with STIs who visit health facilities other than the
designated STI centres, such as other departments of a government
hospital (e.g. gynaecology), private practitioners or alternative
systems of medicine. Therefore, information on STI epidemiology
in India is largely incomplete and inaccurate, and cannot be used
to validate the syndromic approach. In view of these limitations,
Haldar et al. proposed a framework for sentinel surveillance in
India, building on the existing infrastructure.39 A district can be
made a ‘sentinel unit’ wherein the designated STI clinics as well
as private centres would function as sentinel reporting sites. This
approach can help provide a greater supervisory support and
regular monitoring, thereby ensuring a high level of data quality.39

Diagnostic validation of the syndromic approach should also

be done periodically. Several studies have shown poor agreement
of the syndromic approach with laboratory-based diagnostics in
various settings, especially for vaginal discharge syndrome.27,40–42

Laboratory testing, when available, should be combined with the
syndromic approach as it can improve its specificity and positive
predictive value. A study from Kisumu, Kenya, reported poor
agreement between syndromic and aetiological diagnoses of STIs
(κ=0.09). The syndromic approach missed the diagnosis of STI in
a majority of cases: only 10.4% (n=88) of patients were diagnosed
as STI on the basis of clinical symptoms compared to 32.2%
(n=272) on the basis of laboratory tests. Herpes simplex virus
(HSV)-2 infection was severely underdiagnosed, whereas
chlamydia and gonorrhoea were over-diagnosed using the
syndromic approach.42

As the performance of syndromic algorithms depends on the
aetiological spectrum of the syndrome, these should be periodically
revised and adapted to the changing epidemiological patterns of
STI in a given setting. There has been a gradual shift in the
aetiology of genital ulcer disease––syphilis and chancroid are no
longer the leading causes of sexually transmitted genital ulcers.
Several studies around the world have documented HSV as the
most common cause of genital ulcer disease in the present HIV
era, with its prevalence ranging from 48% in India to 55% in
Brazil, 61% in Uganda and 74% in South Africa.15,43–45 A 9-year
(2007–15) study from South Africa reported the prevalence of
HSV ranging from 48% to 75% in patients with genital ulcer
disease.46 A study from Ethiopia reported failure of the syndromic
approach in 30% of women, which was attributed to the high
prevalence of HSV infection as treatment algorithms did not
include treatment for genital herpes.47 A study from Botswana
reported the sensitivity of the algorithm of genital ulcer syndrome
to increase from 33% to 99% following addition of treatment for
herpes for all cases of genital ulcer disease. The missed infection
rate decreased from 67% to 1%.48 In 2003, WHO recommended
inclusion of treatment for genital herpes in the syndromic
flowcharts if HSV accounts for 30% or more of genital ulcer
disease,49 which was subsequently modified in 2008 to include
antiherpetic treatment as part of the first-line therapy in all settings
without a prevalence threshold.50 In India, the NACO flowcharts
for genital ulcer syndrome are currently classified separately into
herpetic and non-herpetic causes. Given that HSV is the most
common cause of genital ulcer disease coupled with the fact that
it is frequently missed clinically, inclusion of treatment for genital
herpes should be considered in the syndromic algorithms for
genital ulcer disease in India as well.

There is a need to train healthcare professionals in providing
the STI/RTI services, so that the syndromes are not misdiagnosed
and correct treatment is offered. A study from Gujarat identified
gaps in the knowledge and application of enhanced syndromic
management at various levels of healthcare. The paramedical staff
(nurses and laboratory technicians) was found to have poor basic
knowledge of RTI/STI, signs and symptoms, examination,
identification of syndromes, the syndromic approach and HIV-
related and other complications. On the other hand, doctors (55%
were qualified postgraduates, about 33% represented tertiary-
level care) had a satisfactory basic knowledge regarding RTI/STI
and identification of syndromes, but it was poor for examination,
syndromic management, complications and HIV. The poor baseline
knowledge among the paramedical staff was alarming as they are
the ones usually involved in providing information and counselling
to the patients. Surprisingly, even doctors had poor knowledge of
management issues. Doctors and paramedical staff were given
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training over a period of 2–3 days through lectures, group
discussions, case studies and role play, with improvement in some
of the deficient areas.51 Another study from Peru evaluated the
effect of training (seminars, workshops and continuing medical
education) on syndromic management through simulated patients.
This training was given in 10 cities, and the results were compared
with 10 control cities at baseline, 3-, 6- and 18-months post
training for three STI syndromes (urethral discharge, vaginal
discharge and genital ulcer disease). There was no significant
difference between the intervention and control cities at baseline,
but the performance of intervention cities improved significantly
for all measures of management at all follow-up visits.52 Such
training programmes need to be regularly conducted to consolidate
these short- to mid-term gains. Suggestions for improving the
performance of syndromic case management are listed in Table V.

IS THE SYNDROMIC APPROACH RELEVANT TODAY?
Syndromic management has been the cornerstone of STI care
where it is most needed—in developing countries. However,
studies have suggested poor agreement of syndromic diagnosis
with aetiological diagnosis and poor operational efficacy, especially
in areas with high HIV-prevalence. Ironically, it is the areas with
high HIV-burden where good-quality STI care is needed the most
owing to the epidemiological and biological interactions between
STIs and HIV. A study from KwaZulu-Natal, at the epicentre of
the HIV epidemic, reported an overall median effectiveness of
syndromic management  in only 13% of symptomatic curable STI
episodes between 1987 and 2004.53 Further, it remains a poor
screening approach when applied to asymptomatic cases,
particularly in women. Despite these limitations, the syndromic
approach remains the most feasible method of STI management in
low-income countries, until inexpensive, simple and rapid point-
of-care STI diagnostic tests are made available for use in these
settings.

Till such time, the following changes in the syndromic approach
are needed immediately for it to still remain relevant: (i) a separate
strategy to detect and treat asymptomatic cases for overall control
of STI burden in the community; (ii) revision of syndromic
algorithms as per the current STI trends and drug susceptibility
patterns; (iii) widespread use of the ‘enhanced’ syndromic approach
wherever possible; and (iv) regular training and monitoring of
medical and paramedical staff, with a focus on examination and
counselling in addition to providing treatment kits.
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