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ABSTRACT
Introduction  Sexually transmitted diseases (STDs) 
are a major cause of long-term disability. Urethral 
discharge syndrome (UDS), abnormal vaginal discharge 
(AVD) and genital ulcer disease (GUD) are very common 
in low-income and middle-income countries (LMICs), 
where, due to lack of resources, these infections are 
managed according to a syndromic approach. Although 
microbiological diagnosis using nuclear acid amplification 
tests (NAAT) is already a standard to prescribe targeted 
treatments in industrialised countries, no randomised 
clinical trials have been conducted to evaluate clinical 
usefulness and acceptability of NAAT in comparison 
with syndromic approach in LMICs. The results of this 
study could inform diagnostic guidelines since they may 
suggest an update of the current recommendation if 
microbiological diagnosis using NAAT in the management 
of STD is demonstrated to be both useful and acceptable 
in an LMIC context.
Methods and analysis  The primary objective of this 
randomised, open-label trial is to evaluate the clinical 
usefulness of a NAAT and its acceptability in comparison 
with a clinical syndromic approach and to explore whether 
this test could replace the syndromic approach in the 
management of STDs at a national referral hospital in 
Uganda. 220 patients presenting to the STD clinic at 
Mulago Hospital in Kampala, Uganda with AVD, UDS 
or GUD will be randomised to either standard of care 
(syndromic management) or NAAT-based treatment with 
a 1:1 ratio. All the patients will be asked to return after 
2 or 3 weeks for a control visit. Primary outcome will be 
therapeutic appropriateness.

Ethics and dissemination  This trial was approved by 
the Mulago Hospital Research and Ethical Committee 
(MHREC2023-97) and the Uganda National Council for 
Science and Technology (HS31000ES). Patients will give 

STRENGTHS AND LIMITATION OF THIS STUDY
	⇒ This randomised clinical trial will assess whether nu-
clear acid amplification test-based sexually transmitted 
disease management will improve not only therapeutic 
appropriateness, but also clinical outcome and microbi-
ological cure as patients will be re-evaluated after 2–3 
weeks.

	⇒ The study will assess the acceptability of the mo-
lecular test in a low-income and middle-income 
country setting by calculation of the percentage of 
patients retained into the study with the prescribed 
treatment and through a questionnaire.

	⇒ The study will be conducted in a national referral 
hospital, so the results cannot be immediately trans-
ferred to the whole country.

	⇒ The primary endpoint is not clinical cure, in order to 
avoid the study being underpowered; the chosen pri-
mary endpoint (appropriateness of therapy) is however 
relevant both for individual patients and in terms of pub-
lic health (eg, with respect to reduction of inappropriate 
antibiotic use, which may promote the emergence and 
the dissemination of drug-resistant strains).

	⇒ The study will not assess acceptability through psycho-
metrically assessed new measures such as the accept-
ability of intervention measure, but this can be evaluated 
in future studies if our study generates positive results.
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informed consent to participate before taking part in the study. Results will 
be published in peer-reviewed journals in open-access formats and data 
made available in anonymised form.
Trial registration number  NCT05994495.

INTRODUCTION
Sexually transmitted diseases (STDs) are a major cause of long-
term disability, including infertility, ectopic pregnancy and 
premature birth. In Uganda, prevalence of STDs increased 
from 22% in 2006 to 27% in 2011 and up to 1.5 million cases 
were reported between 2015 and 2017.1 The high prevalence 
of STDs and of associated adverse health outcomes make 
STD control a public health priority, especially in most-at-risk 
populations. STDs also facilitate the sexual transmission of 
HIV. Recently, the WHO guidelines recommended the intro-
duction of microbiological diagnosis based on the results of 
quality-assured molecular assays to manage STDs.2 However, 
in settings with limited or no molecular tests or laboratory 
capacity, WHO recommends syndromic treatment without 
or with limited laboratory testing (eg, direct examination) 
to ensure treatment on the same day of the visit. For lack of 
adequate resources, and for the timing needed to develop 
and implement the new rapid unexpensive desk top diag-
nostic tools, syndromic management is still widely used to 
manage STDs in many low-income and middle-income coun-
tries (LMICs), including Uganda. On one hand, this type of 
approach has many advantages in LMICs, but on the other 
hand it does not allow an exact diagnosis to be determined 
and a targeted therapy to be prescribed.

There is currently paucity of data regarding the use of 
microbiological diagnosis using nucleic acid amplifica-
tion techniques (NAAT) as the standard of care for the 
management of STDs in resource-limited setting, partic-
ularly in terms of clinical usefulness, appropriateness 
of therapy and acceptability. No randomised trials have 
been conducted so far to evaluate clinical usefulness and 
acceptability of microbiological diagnosis using molec-
ular test in comparison with syndromic approach without 
or with limited laboratory tests.

The global STDs strategy, endorsed by the World 
Health Assembly in 2016 aims to end STDs as a public 
health threat by 2030.3 Thus, appropriate STDs diagnosis 
and treatment is crucial to prevent the transmission and 
sequelae of untreated or overtreated infections.

WHO has identified Neisseria gonorrhoeae (NG) as a high-
priority pathogen because of widespread antimicrobial 
resistance to penicillin, tetracyclines, macrolides (including 
azithromycin), sulphonamides, trimethoprim and quino-
lones, including emergent resistance to the ‘last line’ 
extended-spectrum cephalosporins, cefixime and ceftri-
axone. The emergence of decreased susceptibility of NG to 
extended-spectrum cephalosporins together with already-
existing resistance to other antibiotics makes NG a multidrug-
resistant organism.4

The emerging NG-resistant strains to the current 
recommended first-line and second-line antibiotics in 
Uganda5 6 may be partially attributable to the syndromic 

approach being used in the management of STDs at 
all health facility levels including the National Referral 
and Teaching Hospital. Syndromic evaluation for the 
primary approach to guide treatment of STDs can lead 
to undertreatment or inadequate treatment or even over-
treatment of patients with consequences for both the 
individual patient and the entire community with the 
possible emergence of drug resistance strains (not only in 
NG but also in other pathogens responsible for STDs such 
as Mycoplasma genitalium7), increasing costs and poten-
tially avoidable toxicity. If nothing is done to control this 
serious problem, it may render health systems helpless 
with a biosecurity risk to the entire world. Furthermore, 
the syndromic approach does not permit determination 
of the prevalence of individual aetiologies in a popula-
tion. The primary objective of this trial is to evaluate the 
clinical usefulness of a NAAT in terms of appropriate-
ness of therapy, clinical and microbiological outcomes, 
diagnostic accuracy and acceptability in comparison with 
clinical syndromic approach and to explore whether 
this test could replace the syndromic approach in the 
management of STDs at a national referral hospital in 
Uganda. Primary and secondary objectives of the trial are 
summarised in table 1.

As reported by WHO, new diagnostics are needed to 
help guide diagnosis and treatment decisions to foster 
antibiotic stewardship of existing and new antibiotics. 
WHO reported that if syndromic evaluation remains the 
primary approach to guide treatment of STDs, there is 
a significant risk of misdiagnosis and antibiotic overuse, 
which has been shown to lead to antimicrobial resistance.4

New molecular tests could enable a rapid and accurate 
diagnosis that would overcome these problems.

Table 1  Primary and secondary objectives

Primary 
objective

	► To evaluate whether microbiological 
diagnosis using NAAT significantly improves 
the appropriateness of therapy of STDs in 
comparison with the syndromic approach 
without or with limited laboratory tests 
currently in use.

Secondary 
objectives

	► To evaluate whether the use of NAAT for 
the management of STDs improves clinical 
outcome and microbiological cure compared 
with the syndromic approach.

	► To assess the degree of concordance 
between actual pathogens diagnosed 
through the molecular test and the 
presumed pathogens indicated by the 
syndromic approach.

	► To evaluate the acceptability of the NAAT.
	► To estimate the actual relative prevalence 
of causative agents of STDs in our study 
setting.

NAAT, nucleic acid amplification test; STD, sexually transmitted 
disease.
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The turnaround time for the molecular test in study is 
much shorter (210 min) compared with standard labo-
ratory investigations that can be used in the syndromic 
approach (eg, culture). Since the test in question can 
provide results for mixed infections, it is an advantage to 
the other laboratory test which provides for only single 
causative organisms yet patients mostly present with mixed 
infections; besides this, the test will contribute to delay the 
emergence of drug-resistant strains and reduce on waste 
of drugs due to unnecessary treatment. It is imperative, 
therefore, for a national referral and teaching hospital to 
put in place a relatively improved syndromic approach in 
the management of STDs to avoid delay of patient treat-
ment during microbiological results processing.

We speculate that the change in approach would allow 
a significant improvement in terms of appropriateness of 
therapy, reduction of the collateral damage (emergence 
and transmission of drug resistances), toxicity and phar-
macoeconomic costs.

Results of our study could inform diagnostic guidelines 
since they may suggest an update of the current recom-
mendation if the test-and-treat approach using the multi-
plex PCR technique is demonstrated to be both useful 
and acceptable in an LMIC.

Finally, this study could open further areas of research; 
if this study reveals poor acceptability of NAAT by patients 
because they are unable to wait for the time needed to get 
the result and receive the appropriate treatment, a study 
could be conducted in the future to assess the feasibility 
and acceptability of prescribing the treatment in local 
settings with the help of pharmacists.

METHODS AND ANALYSIS
Design
This is an operational, randomised, open-label trial to 
assess the clinical usefulness, acceptability and clinical 
outcomes of an aetiological approach using NAAT versus 
a clinical syndromic approach for the management 
of STDs. Participants will be recruited from the STD 
clinic of Mulago National Referral Hospital in Kampala, 
Uganda which also houses the National STD Reference 
laboratory/control unit of Ministry of Health. The STD 
clinic is located at upper Mulago, in Kawempe Division, 
Kampala City Authority in Uganda. At Mulago STD clinic, 
about 20–30 adult patients are seen every day—Monday 
to Friday. The syndromes considered in the study will be 
urethral discharge syndrome (UDS) in males, abnormal 
vaginal discharge (AVD) and genital ulcer disease (GUD) 
in both genders. The pathogens responsible for each 
of these syndromes are shown in table  2. According to 
Ugandan clinical guidelines, the standard of care for 
the management of STDs is based on a syndromic clin-
ical approach that may include some laboratory inves-
tigations, when needed, but not NAAT that is the focus 
of our study.8 The treatment regimens were formu-
lated following the current National STD Management 

Guidelines 2016 and Centre for Disease Control and 
Prevention STI guideline, 2021.

The protocol manuscript is reported following the 
guidance of the Standard Protocol Items Recommenda-
tions for Interventional Trials 2013 explanation and elab-
oration: guidance for protocols of clinical trial.9

The study was approved by the Mulago Hospital 
Research and Ethical Committee (MHREC2023-97) and 
Ugandan National Council of Science and Technology 
(HS31000ES) and is registered with ​ClinicalTrials.​gov 
(NCT05994495).

Participants and eligibility criteria
The trial will enrol adults aged 18 years and above 
presenting with signs and symptoms of UDS, AVD and 
GUD at the Mulago Hospital STDs clinic who fulfil 
the inclusion criteria and provide written consent to 
participate.

We will exclude patients who reside farther than a 
20-km radius from Mulago National Referral Hospital, to 
ensure patients do not miss follow-up visits, patients with 
other syndromes than those under study (eg, anorectal 
discharge), pregnant women and those having menstrual 
periods at presentation to the clinic. The inclusion and 
exclusion criteria are listed as follows.

Inclusion criteria
Adult males and females with UDS, AVD and GUD diag-
nosed as per the current National STD Management 
Guidelines 2016,8 who have given informed, written and 
signed consent.

Table 2  Syndromes considered in the study and their 
respective possible aetiological agents8

Syndromes Pathogens

UDS 	► Neisseria gonorrhoeae
	► Chlamydia trachomatis
	► Ureaplasma urealyticum
	► Trichomonas vaginalis

AVD Vaginitis
	► Candida albicans
	► Trichomonas vaginalis
	► Bacterial vaginosis

Cervicitis
	► Neisseria 
gonorrhoeae

	► Chlamydia 
trachomatis

GUD 	► Treponema pallidum: 
syphilis

	► Herpes simplex virus: 
genital herpes

	► Haemophilus ducreyi: 
Chancroid

	► Klebsiella granulomatis: 
Granuloma inguinale

	► Chlamydia strains: 
lymphogranuloma 
venereum

AVD, abnormal vaginal discharge; GUD, genital ulcer disease; 
UDS, urethral discharge syndrome.
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Exclusion criteria
	► All patients living farther than a 20-km radius from 

Mulago National Referral Hospital.
	► All patients presenting with any syndromes not listed 

above.
	► Female patients in their menstrual period.
	► Pregnant patients.

Sample size
A sample size of 90 patients in each arm will be enrolled 
to demonstrate by means of an exact Fisher’s test carried 
out at a significance level of 0.05 (two sided) with a power 
of 0.80, a difference of 0.20 between the 2 treatment 
groups (experimental group and control group), with an 
expected proportion of appropriateness of therapy equal 
to 0.75. The sample size will be increased to 110 patients 
in each treatment arm to cater for a drop-out rate of 
about 20%.

After a comprehensive literature review, we reason-
ably assume that appropriateness of therapy prescribed 
through a syndromic approach will be around 75%. 
However, this estimate may be heterogeneous for intrinsic 
limitations of the available studies.

A study published in 2019 evaluated a novel multiplex 
real-time PCR method and it concluded that this method 
has high sensitivity (91%–100%) and specificity (99%–
100%), relatively low cost, and simplicity of use for the 
simultaneous detection of 9 STD pathogens in genitouri-
nary secretions.10

There are currently no randomised controlled trials 
comparing the syndromic approach and the use of molec-
ular testing for the management of STDs. Indeed, most 
studies are observational, heterogeneous in nature and 
data available in Uganda are outdated.11

Based on the available data, it appears very difficult to 
define the diagnostic accuracy of the syndromic approach 
and thus the resulting therapeutic appropriateness. In 
fact, diagnostic accuracy varies according to the pathogen 
responsible and its prevalence, the syndrome analysed, 
the presence or absence of symptoms and the type of 
algorithm used (eg, with or without laboratory assistance) 
for the management of STDs.12

The syndromic approach seems to work well for UDS, 
with sensitivity ranging from 84% to 95% and specificity 
ranging from 7% to 90%, implying that patients could 
be overtreated.12–14 Syndromic management for vaginal 
discharge has severe limitations. Systematic reviews and 
meta-analyses of the syndromic approach to diagnose and 
treat cervical infections revealed low accuracy, resulting 
in a high proportion of overtreatment, incorrect treat-
ment and missed treatment as concluded by Wi et al.12 
Sensitivity and specificity of syndromic management to 
diagnose vaginal infection (Trichomonas vaginalis and 
bacterial vaginosis) vary according to the different flow 
charts. Sensitivity ranges from 53% to 91% and specificity 
ranges from 53% to 100% depending on whether spec-
ulum examination or laboratory investigations are used. 
In the syndromic approach of cervical infections due to 

N. gonorrhoeae and Chlamydia trachomatis, sensitivity ranges 
from 23% to 90% and specificity ranges from 35% to 74% 
according to the different flowcharts.12 15

Genital HSV infection is the predominant cause of 
GUD that affects the outcome of syndromic manage-
ment of GUD.16 A study conducted in eight STD clinics 
in India reported the overall sensitivity and specificity of 
the syndromic algorithm for genital ulcer syndrome to 
be 68% and 52%, respectively, and the positive predictive 
value 50%. The sensitivity of the algorithm for herpetic 
GUD was better than that of non-herpetic GUD (74% vs 
33%), whereas specificity was lower (33% vs 56%).12 14 17

Recruitment and randomisation
A community engagement plan was created to inform 
patients about STDs and the importance of reducing 
their spread, and a formal information session is organ-
ised prior to providing informed consent. Patients who 
present with UDS, AVD or GUD and are eligible will 
be adequately informed about the study by members 
of the research team in English and the local language 
(Luganda) and asked to participate by signing the 
informed consent form (online supplemental material 
file 1).

Random allocation stratified by gender according to a 
complete block scheme will be used to assign participants 
to the experimental group (arm A) or control group (arm 
B) and the research team will treat patients according to 
the randomisation code written in a sheet contained in 
progressively numbered and sealed opaque envelopes. 
Participants will be randomised into arm A and arm B 
with a 1:1 ratio through a randomisation list made by a 
computer program (SAS V.14.2).

Intervention
Patients with UDS, AVD or GUD randomised to arm A will 
undergo a NAAT. After having obtained the result of the 
molecular test, patients will be prescribed a targeted treat-
ment. Patients randomised to arm B will undergo a NAAT, 
but they will be treated according to the current guide-
lines and the best practice using the clinical syndromic 
approach.8 So, patients randomised to arm B and their 
physician also will be blinded of the results of the NAAT.

Sample collection will be performed in the STD clinic 
of the Mulago National Referral Hospital in Kampala. 
The patient will be placed in a comfortable position in a 
private room. Samples will be collected by research assis-
tants properly trained in the preanalytical procedures 
described in the protocol, and they will take care to avoid 
any contaminations of the sample. The samples will be 
delivered immediately to the microbiology laboratory, 
taking advantage of its proximity to the clinic. All the 
patients randomised to arm A or to arm B will be asked 
to return after 2 weeks (or three if the prescribed therapy 
has a longer duration) for a control visit. Patients will 
be advised to have their partners take the same therapy 
and to abstain from sexual intercourse until they and 
their sex partners have been adequately treated and any 
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symptoms have resolved. Patients will be asked to answer 
a short questionnaire regarding their experience with 
trial procedures (online supplemental material file 2). 
This questionnaire will help to assess the acceptability of 
NAAT from a qualitative point of view.

Microbiological methods
The NAAT will be performed with Bosch Vivalytic STI 
test. It is a qualitative PCR-based assay for simultaneous 
detection of 10 common sexually transmitted pathogens 
(table 3).18

The analytical phase will be performed on Vivalytic 
analyser that is a portable, fully automated device for 
molecular diagnostics, able to perform PCR procedures. 
Molecular tests will be performed on urine sample or 
genitourinary swab. The samples will be processed as 
soon as possible to allow the test-and-treat approach to 
be performed for patients included in arm A; test turn-
around time is 150 min. In any case, even for patients 
included in arm B, sample processing will be performed 
in the same way. Laboratory staff will be adequately 
trained in the use of the Vivalytic analyser device and 

analytical procedures. The type of sample collected for 
each syndrome is summarised in table 4.

Outcomes
Primary research outcome
Appropriateness of therapy
Primary research outcome will be therapeutic appropri-
ateness defined as (either as study intervention during 
consultation in arm A or post-hoc in arm B) the use of 
a recommended drug or drug combinations which are 
recommended against the pathogen(s) diagnosed by the 
molecular test according to the current National STD 
Management Guidelines 20168 and Centre for Disease 
Control and Prevention sexually transmitted infections 
guideline, 2021.19 The primary endpoint is not the clin-
ical or microbiological cure to avoid the study being 
unpowered because it is difficult to foresee the propor-
tion of patients who will be missed to the follow-up (ie, 
not presenting for the test of cure). However, the chosen 
primary endpoint is relevant both for individual patient 
and in terms of Global Health (optimisation of antimicro-
bial stewardship and containment of antimicrobial resis-
tances spreading in the population).

Secondary research outcomes
1.	 Percentage of patients who will achieve success at the 

test of cure performed after 2–3 weeks from the end of 
therapy in both arms. For the clinical outcome, we will 
consider the percentage of patients who will recover 
from signs and symptoms of the STDs in both arms at 
the same time-point.

2.	 Percentage of concordant results between the syn-
dromic approach and the NAAT. The diagnosis is 
considered concordant when at least one pathogen re-
sponsible for a specific syndrome (table 1) diagnosed 
through the syndromic approach is detected by molec-
ular testing. The diagnosis is considered not concor-
dant when one or more pathogens responsible for syn-
dromes other than those identified by the syndromic 
approach are detected by molecular testing.

3.	 Percentage of patients who will be sent home the same 
day with the treatment prescribed according to the mo-
lecular test result (arm ‘A’) or with the treatment ac-
cording to the syndromic approach (arm ‘B’). Patients 
will not be able to wait for the result of the test and for 
the targeted therapy will be considered as failure for 
the primary endpoint. In addition, patients who will 
drop out from the study will be considered as failure.

4.	 Prevalence of detected pathogens’ genome at the mo-
lecular test (overall population).

Data collection, monitoring and management
The collected data will be entered into a database specif-
ically created for this study to be able to export data 
tables and managed by the principal investigators and 
coinvestigators.

The study consists of two stages shown in figure 1.

Table 3  Pathogen list, clinical sensitivity (urine/swab) and 
specificity (urine/swab) (%)

Pathogens Sensitivity Specificity

Herpes simplex virus-1 100/96.5 100/99.5

Herpes simplex virus-2 100/92.2 100/99.7

Chlamydia trachomatis 83.3/86.5 100/100

Haemophilus ducreyi 100/100 100/100

Mycoplasma genitalium 86.7/81.3 99.5/100

Mycoplasma hominis 93.8/91.5 100/100

Neisseria gonorrhoeae 100/93.7 100/100

Treponema pallidum 90/87.5 100/100

Ureaplasma urealyticum 90.9/88.4 100/99.1

Trichomonas vaginalis 100/90.6 100/100

Table 4  Syndromes and type of sample collected for each 
syndrome

Syndromes Sample

UDS 	► First catch urine or
	► Urethral swab (if first catch urine collection 
is not possible or based on researcher’s 
assessment)

AVD 	► Vaginal swab or
	► First catch urine (if vaginal swab is not 
possible)

GUD 	► Genital ulcer swab
	► Urethral/vaginal swab (if genital ulcer swab 
is not possible)

AVD, abnormal vaginal discharge; GUD, genital ulcer disease; 
UDS, urethral discharge syndrome.
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First stage: patients with symptoms of UDS, AVD and 
GUD coming to the STD clinic at Mulago Hospital will 
be evaluated according to inclusion/exclusion criteria; if 
eligible and after signing informed consent, they will be 
randomised into arm A or B. Secondarily, according to 
randomisation, they will be treated according to an aeti-
ological approach or a syndromic approach. During this 
first stage, the enrolment form and the first part of the 
case record form (CRF) will be completed by the research 
team members. Finally, patients randomised into both 
two arms will be asked to return for a follow-up visit 2–3 
weeks after the first visit.

Second stage: during follow-up visit, microbiological 
and clinical cure will be assessed; so, patients will be clin-
ically re-examinate and undergo a second NAAT. In this 
second phase, the last part of CRF will be completed and 
patients will then be referred to normal follow-up.

The following data will be collected: demographics, 
HIV status, type of syndrome (UDS, AVD and GUD), 
symptoms and signs, type of sample collected, result of 
molecular test, treatment prescribed (both to patients 
and to the sexual partner), result of speculum examina-
tion (if performed), any other laboratory investigations, 
clinical outcome, result of test of cure and adherence 
to the treatment prescribed. Data will be collected in 
an anonymised form (an ID number will be assigned 
to each patient) by filling in the CRF in which all the 
variables object of our study have been reported. CRF 
will be stored assuring protection of the privacy of the 
patients.

Confidentiality
According to Uganda Data Protection and Privacy Act 
(2019), documentation, data and all other information 
generated will be held in strict confidence. The name and 
any other identifying information will not be included 
in any electronic data. No information concerning the 
study, or the data will be released to any unauthorised 
third party, without prior approval of the principal investi-
gators, except as necessary for monitoring by the Mulago 
Hospital Research Ethics Committee and Uganda 
National Council for Science and Technology (UNCST) 
who can assess the data or records during the inspections 
and audit of records.

Statistical analysis
Descriptive statistics will be calculated for quantitative 
variables (mean, SD, median and IQR together minimum 
and maximum) and for qualitative variables (absolute 
and per cent frequencies). 95% CI will be calculated for 
the main clinically relevant variables. The two groups will 
be compared by means of Fisher’s exact test for qualita-
tive variables (primary and secondary endpoints) and by 
means of Student’s t-test or its non-parametric counter-
part Mann-Whitney test in the case of quantitative variable 
with no or skewed sampling distribution. The agreement 
between the syndromic approach and the NAAT will be 
tested by means of Cohen’s kappa statistic weighted or 
not weighted on the number of the categorical classes.

Multivariable methods (logistic regression or linear 
regression in the case of a dependent variable quali-
tative or quantitative, respectively) will be carried out 

Figure 1  Study flow chart. AVD, abnormal vaginal discharge; GUD, genital ulcer disease; NAAT, nucleic acid amplification 
techniques; UDS, urethral discharge syndrome.
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for considering the role of some baseline variables as 
confounders.

The statistical analysis will be carried out according 
with the intention-to-treat principle. A sensitive analysis 
will be performed on a per-protocol population (patients 
without major protocol deviations to be defined in an ad 
hoc meeting before database freezing).

Timelines of the study and expected results
Enrolment began in January 2024. The first results of 
the study will be reported in the second half of 2024. 
The results of this research will assess the feasibility of 
implementing a larger scale intervention. In addition, 
this initial study will serve as a pioneering investigation 
of the impact of using NAAT in STD management in 
LMICs. If the results confirm the beneficial effects on 
outcomes, this investigation will help provide further 
evidence to support the effectiveness of NAAT use even 
in LMICs. The trial will assess the acceptability of NAAT 
in an LMIC by calculation of the percentage of patients 
retained into the study with the prescribed treatment and 
through a questionnaire although will not assess accept-
ability through psychometrically assessed new measures,20 
but this can be evaluated in future studies if our study will 
provide positive results. This study will serve as a basis for 
extrapolating to more centres, thus being able to carry 
it out in larger samples, which will allow us to be able to 
assess the utility and acceptability of NAAT not only in 
Uganda but also in other LMICs.

This research project originated within the ERAS-
MUS+KA107 ‘International Credit Mobility’ project21 
through the University of Catanzaro which provided 
the support to the fellow who took part to the mutual 
exchange programme between this University and the 
University of Makerere, Kampala, Uganda.22

Ancillary studies
1.	 In patients without symptom improvement or micro-

biological cure after receiving therapy, we will propose 
a study to determine the prevalence of antibiotic-
resistant infections due to NG and M. genitalium. For 
NG, we will test for drug resistance genes using rapid 
methods and assess concordance with phenotypic re-
sistance results.

2.	 Pharmacoeconomic evaluation of the use of NAAT in 
the management of STDs. With this objective in mind, 
external advisors with skills in pharmacoeconomic will 
be part of the research team.

Patient and public involvement
None.

ETHICS AND DISSEMINATION
This project will adhere to the guidelines outlined in the 
Declaration of Helsinki (64th World Medical Association 
General Assembly, Fortaleza, Brazil, October 2013) and 
the Standards of Good Clinical Practice (ICH E6). Only 

researchers involved in the project will be permitted to 
access the research data. Each subject’s information will 
be linked with a unique numerical identification code 
and will be the sole means of identifying the patient for 
the purposes of data processing and analysis. This trial 
was approved by the Mulago Hospital Research and 
Ethical Committee (MHREC2023-97) and the UNCST 
(HS31000ES).

All subjects participating in the study will provide 
signed informed consent prior to their inclusion. To do 
so, participants will be asked to read and sign the patient 
information sheet and consent form. They will also be 
informed of their right to withdraw their consent at any 
time without having to provide a reason and without any 
consequences.

The results of this study will be published in scien-
tific peer-reviewed journals and presented in both the 
academic and public domain, including at scientific 
conferences and in the media in public engagement 
forums. Patient confidentiality will be maintained in 
all the above. All protocol documents are available in 
Uganda on reasonable requests at the STD clinic, Mulago 
National Referral Hospital, Kampala.
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