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1. Introduction

Sexually transmitted infections (STIs) constitute a
persistent and escalating challenge to global public

health, exacting a significant toll on individual health,

ABSTRACT

Background: The inexorable rise of antimicrobial resistance (AMR) in Neisseria
gonorrhoeae represents a formidable threat to global public health, jeopardizing
the efficacy of last-line treatments for gonococcal urethritis (GO). Southeast Asia
is a recognized epicenter for the emergence and dissemination of AMR, yet
granular surveillance data from many high-risk localities remain critically sparse.
This study aimed to provide a comprehensive characterization of the clinical
epidemiology, frontline management practices, and patient outcomes of male
urethritis at a tertiary referral center in Bali, Indonesia—a major international
crossroads for tourism and migration. Methods: A retrospective, cross-sectional
analysis was conducted on the medical records of male patients diagnosed with
urethritis at the Dermatology and Venereology Polyclinic of Ngoerah Hospital
between January 1st, 2021, and December 31st, 2024. A rigorous screening
process of 215 initial records was undertaken to identify eligible cases. Data on
sociodemographics, behavioral risk factors, clinical presentation, syndromic
diagnosis, prescribed pharmacotherapy, and follow-up adherence were
systematically extracted and analyzed using descriptive and comparative
statistics. Results: From the initial cohort, 58 male patients met the final
inclusion criteria. The cohort was predominantly diagnosed with GO (n=39,
67.2%) over non-gonococcal urethritis (NGO) (n=19, 32.8%). Patients were
primarily of productive age (25-44 years, 58.6%) and reported high-risk
behaviors, including multiple sexual partners (65.5%). A critical deviation from
international treatment guidelines was identified: 97.4% (38/39) of GO patients
received oral cefixime 400 mg monotherapy, a regimen no longer recommended
for first-line use due to AMR concerns. Furthermore, a profound fracture in the
care cascade was evident, with an overall loss-to-follow-up rate of 58.6% (34/58).
This failure was most pronounced in the GO cohort, where 76.9% (30/39) of
patients did not return for scheduled follow-up, a rate significantly higher than
the 21.1% (4/19) observed in the NGO cohort (p<0.001). Conclusion: The clinical
management of gonorrhoea at this major Indonesian referral center is defined by
two systemic failures: the routine prescription of a suboptimal antimicrobial
monotherapy and a near-total collapse of patient follow-up. This combination,
situated in a high-transience international hub, creates an unmonitored, high-
risk environment for the selection, amplification, and global dissemination of
antimicrobial-resistant N. gonorrhoeae. These findings signal an urgent
imperative to align local therapeutic protocols with evidence-based global
standards and to implement robust, innovative strategies to ensure patient
retention and verify the cure.

healthcare systems, and socioeconomic development.!
The World Health Organization (WHO) estimates that
over one million curable STIs are acquired daily

worldwide, a testament to their pervasive and endemic
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nature.?2 Among bacterial STIs, gonorrhoea, caused by
the obligate human pathogen Neisseria gonorrhoeae,
remains a primary cause of morbidity. In 2020 alone,
an estimated 82.4 million new cases occurred in
adults globally, manifesting in syndromes such as
urethritis, cervicitis, proctitis, and pharyngitis. If
inadequately treated, these infections can lead to
devastating long-term sequelae, including pelvic
inflammatory disease, ectopic pregnancy, chronic
pelvic pain, and infertility. Furthermore, the mucosal
inflammation caused by gonococcal infection
significantly enhances the biological susceptibility to
and transmission of the human immunodeficiency
virus (HIV).3

The effective control of gonorrhoea is profoundly
threatened by the remarkable and relentless ability of
N. gonorrhoeae to develop antimicrobial resistance
(AMR).4 This bacterium has systematically developed
resistance to every class of antibiotic ever used for its
treatment, from the sulfonamides of the 1930s to
penicillins, tetracyclines, and, more recently,
fluoroquinolones and macrolides.5 This evolutionary
trajectory has progressively narrowed our therapeutic
options, forcing a reliance on the extended-spectrum
cephalosporins (ESCs) as the last remaining highly
effective class for empirical, single-dose therapy.

The emergence of strains with reduced
susceptibility and outright resistance to ESCs,
particularly the oral agent cefixime and the injectable
agent ceftriaxone, represents a critical inflection point.
This has culminated in the identification of extensively
drug-resistant (XDR) and pandrug-resistant strains,
fueling the specter of untreatable gonorrhoea. In
recognition of this grave threat, the WHO has
designated drug-resistant N. gonorrhoeae as a "priority
pathogen," demanding urgent investment in research,
development of new therapeutics, and enhanced
global surveillance.

Central to the fight against AMR is a robust
understanding of pharmacokinetic and
pharmacodynamic (PK/PD) principles.6 Injectable
ceftriaxone is now the universally recommended first-

line agent because it achieves high, sustained

bactericidal concentrations in the blood and at
mucosal sites of infection (urethra, cervix, pharynx)
that far exceed the minimum  inhibitory
concentrations (MICs) for most circulating strains. In
contrast, oral cefixime achieves lower peak serum
concentrations and has a shorter half-life, creating a
PK/PD profile that is less reliable for eradicating
infections, particularly in the pharynx, which often
serves as an asymptomatic reservoir for transmission
and a niche for the selection of resistance. The
continued use of cefixime, especially as monotherapy,
exerts significant selective pressure, favoring the
survival and propagation of strains with mutations
conferring reduced cephalosporin susceptibility.?

Global surveillance, primarily coordinated through
the WHO's Gonococcal Antimicrobial Surveillance
Programme (GASP), is fundamental to monitoring
AMR trends and informing evidence-based treatment
guidelines.8 However, significant geographical gaps in
high-quality surveillance persist. Southeast Asia has
been repeatedly identified as a critical "crucible" for
the emergence and international spread of resistant
gonococcal strains, driven by a confluence of factors
including high population density, unregulated access
to antimicrobials, and complex sexual networks.9 Yet,
robust, contemporary AMR and clinical practice data
from many parts of this epidemiologically vital region
are alarmingly scarce. This information vacuum
severely hampers the ability of local and global health
authorities to detect and respond to emerging
resistance threats before they achieve widespread
dissemination.

Within this context, Bali, Indonesia, represents a
unique and highly significant setting for investigation.
As one of the world's premier international tourist
destinations, Bali functions as an epidemiological
crossroads where local, national, and international
sexual networks converge. The high degree of
population transience, involving tourists, expatriates,
and migrant workers, creates a dynamic environment
that can facilitate the rapid introduction and
dissemination of diverse STI pathogens and their

resistance determinants across vast geographical
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distances. The frontline clinical management practices
in such a setting are, therefore, not merely of local
concern but of global public health significance.
Despite this, local data on the real-world management
of urethritis and patient outcomes in Bali are
limited.10

This study aims to address this critical knowledge
gap through a comprehensive retrospective analysis of
male urethritis cases at a major tertiary referral
hospital in Bali. The novelty and importance of this
research lie in its critical evaluation of frontline
clinical practices in an under-surveilled, high-risk
region. By providing a granular snapshot of syndromic
management protocols, prescribed therapies, and,
crucially, patient follow-up rates, this study seeks to
identify potential misalignments between local
practice and international, evidence-based guidelines.
The primary objectives were to describe the
sociodemographic and behavioral characteristics of
male patients presenting with urethritis, to determine
the relative prevalence of syndromically diagnosed
gonococcal versus non-gonococcal wurethritis, to
document the antimicrobial regimens prescribed for
each diagnosis, and to quantify patient adherence to
scheduled follow-up appointments and identify

disparities between diagnostic groups.

2. Methods

A retrospective, descriptive, cross-sectional study
was conducted by reviewing the medical records at the
Dermatology and Venereology Polyclinic of Ngoerah
General Hospital in Denpasar, Bali, Indonesia. This
public hospital serves as the main provincial tertiary
referral center for Bali, providing specialized
diagnostic and therapeutic services for a wide
spectrum of dermatological and venereological
conditions for both the resident population and
visitors. The study protocol was designed and
executed in accordance with the ethical principles
outlined in the Declaration of Helsinki and received

full ethical clearance from the Institutional Review

Board of the Faculty of Medicine, Universitas
Udayana, and Prof. Dr. I.G.N.G. Ngoerah General
Hospital.

The study population included all new male
patients who presented to the polyclinic and received
a final diagnosis of urethritis between January 1st,
2021, and December 31st, 2024. A multi-stage
screening process was employed to identify the final
study cohort. First, the hospital's electronic medical
record (EMR) and paper-based archives were searched
for male patients presenting within the study period

with relevant chief complaints or diagnoses, including

non '

"urethritis," "urethral discharge," and "dysuria." This
initial search yielded 215 unique patient records.
These records were then manually screened for
eligibility by two independent researchers. Inclusion
criteria were: (1) male gender; (2) age = 15 years; (3) a
definitive clinical diagnosis of either gonococcal
urethritis (GO) or non-gonococcal urethritis (NGO)
recorded by a specialist dermatologist-venereologist;
and (4) sufficient data on key variables, including
diagnosis, prescribed treatment, and demographic
information. Exclusion criteria were: (1) female gender
(n=48); (2) final diagnosis other than urethritis, such
as balanitis, urinary tract infection, or prostatitis
(n=71); and (3) critically incomplete or ambiguous
medical records where either the definitive diagnosis
or the prescribed antimicrobial therapy could not be
unequivocally determined (n=38). This rigorous
screening process resulted in a final sample of 58
eligible patient records for inclusion in the analysis
(Figure 1).

A standardized data extraction form was developed
and pre-tested to ensure consistency. Data were
systematically collected from the selected medical
records and entered into a secure, de-identified
database to protect patient confidentiality. The
following variables were extracted: final diagnosis: The
definitive diagnosis of GO or NGO. In this clinical

setting, a syndromic approach is standard.
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Flow Diagram of Patient Record Selection

A visual representation of the screening and selection process for the study cohort.

&

Records Identified

n =215

from EMR and paper archive search
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Records Included in Final
Analysis

n =58

Final Analytical Cohort

Gonococcal Urethritis Non-Gonococcal
(GO) (NGO)
n=39 n=19

Records Screened for

Eligibility
n=215
() Records Excluded
n =157

Reasons for Exclusion
Final diagnosis not urethritis n=71
Female patient n=48
Critically incomplete record n=38

Figure 1. Flow diagram of patient record selection.

A diagnosis of GO was established based on the
presence of typical clinical signs (purulent or
mucopurulent urethral discharge) combined with
microscopic confirmation of gram-negative
intracellular diplococci (GNID) on a Gram-stained
urethral smear. A diagnosis of NGO was made in
patients  presenting with  clinical urethritis
(mucoid/clear discharge, dysuria) and microscopic
evidence of urethral inflammation (defined as =5
polymorphonuclear leukocytes [PMNs] per high-power
field [HPF|] on a urethral smear) in the absence of
GNID; Sociodemographic Data: Age (categorized as
1524, 25-44, and 45-64 years), highest level of
education attained, and occupation; Behavioral and

clinical risk factors: Documented history of prior STIs,

HIV status (as recorded in the patient file), number of
sexual partners in the preceding six months
(categorized as single vs. multiple), type of sexual
partner (girlfriend, wife, commercial sex worker,
foreigner), and self-reported sexual orientation
(heterosexual, homosexual/men who have sex with
men [MSM], bisexual); Clinical Presentation:
Predominant character of urethral discharge as
documented by the clinician (purulent, mucopurulent,
or mucoid/clear) and the documented presence or
absence of dysuria; Pharmacotherapy: The specific
antimicrobial agent(s), dosage, and duration
prescribed at the initial consultation; and Follow-up
Status: Patient adherence to a scheduled follow-up

appointment, which was typically recommended for 7-
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14 days post-treatment. Adherence was defined as a
documented return visit to the clinic within this
specified period. Non-adherence was defined as the
absence of a documented return visit and classified as
"lost to follow-up." All collected data were coded and
analyzed using IBM SPSS Statistics for Windows,
Version 25.0 (Armonk, NY: IBM Corp). Descriptive
statistics were employed to summarize the
characteristics of the cohort. Categorical variables
were presented as frequencies (n) and percentages (%).
To investigate associations between categorical
variables, comparative analyses were performed. The
Chi-square (x?) test was used for comparisons between
the GO and NGO groups. For analyses involving cells
with an expected count of less than 5, Fisher's exact

test was used to ensure statistical validity. A two-

tailed p-value of <0.05 was considered the threshold

for statistical significance.

3. Results

The systematic screening of medical records is
detailed in Figure 1. Of the 215 records initially
identified, 157 were excluded, primarily due to being
for female patients, having a final diagnosis other than
urethritis, or containing critically incomplete data.
The final analytical cohort comprised 58 male patients
who fully met the inclusion criteria. Of the 58 patients
included, 39 (67.2%) were diagnosed with gonococcal
urethritis (GO), and 19 (32.8%) were diagnosed with
non-gonococcal urethritis (NGO), underscoring the
significant local burden of gonorrhoea. The detailed
sociodemographic and behavioral characteristics of
the patient cohort, stratified by diagnosis, are

presented in Table 1.

Table 1. Comparative analysis of patient characteristics.

Sociodemographic, Behavioral, and Clinical Data of Male Patients with Urethritis in Bali, Indonesia (2021-2024)

VARIABLE CATEGORY PR
a &%‘:g‘;"“p 15-24 20 (34.5%)
25-44 34 (58.6%) 21(53.8%)
45-64 4 (6.9%) 3(7.7%)
# Education Junior High 11(19.0%)
Senior High 35 (60.3%)
College 12 (20.7%)
# Occupation Student 9 (15.5%)
Tourism Related 13 (22.4%)
?;Eirrérp)’i"ate' 36 (621%)
Number of Single 20 (34.5%)
Partners
Multiple 38 (65.5%)
. Sexual Heterosexual 35 (60.3%)
Orientation
Homosexual (MSM) 17 (29.3%)
Bisexual 6 (10.3%)
HIV Status Positive 3(5.2%)
Prior STI History Yes 14 (241%)

unswggg)s GO URET{HNR:I'%')SNGD P-VALUE
15 (38.5%) 5(26.3%)
13 (68.4%) 0.461
1(5.3%)
5(12.8%) 6 (31.6%)
28 (71.8%) 7 (36.8%) 0.048%
6 (15.4%) 6 (31.6%)
9 (231%) 0(0.0%)
5 (12.8%) 8 (421%) <0.001+
25 (64.1%) 1 (57.9%)
13 (33.3%) 7 (36.8%)
0.803
26 (66.7%) 12 (63.2%)
23 (59.0%) 12 (63.2%)
13 (33.3%) 4 (219%) 8.531
3(7.7%) 3 (15.8%)
3(77%) 0(0.0%) 0.289
8 (20.5%) 6 (31.6%) 0.368

Note: Percentages may not sum to 100 due to rounding. * Statistically significant difference (p < 0.05). GO = Gonococcal Urethritis; NGO =
Non-Gonococcal Urethritis; MSM = Men who have sex with men
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The cohort was predominantly young and middle-
aged, with the majority of patients in the 25-44 year
age group (n=34, 58.6%), followed by the 15-24 year
group (n=20, 34.5%). Most participants had completed
senior secondary education (n=35, 60.3%). A
statistically significant difference in education level
was observed between the groups (p=0.048), with a
higher proportion of GO patients having completed
senior high school compared to NGO patients. High-
risk sexual behavior was common, with nearly two-
thirds of the cohort (n=38, 65.5%) reporting multiple
sexual partners in the preceding six months. The most
frequently reported partner type was a girlfriend
(46.6%), followed by commercial sex workers (25.9%).
While heterosexuality was the predominant sexual
orientation (60.3%), a substantial proportion
identified as homosexual (MSM) (29.3%). Three
patients (5.2%), all in the GO group, were known to be
HIV-positive. Occupation showed a significant

association with diagnosis (p<0.001). Notably, all 9

students in the cohort were diagnosed with GO,

whereas tourism-related occupations
(tourists/guides) were significantly more common in
the NGO group (8/13 in this category had NGO).

The clinical presentation at diagnosis differed
markedly between the two groups, as illustrated in
Figure 2. A purulent urethral discharge was the
pathognomonic finding in the GO cohort, reported in
92.3% (36/39) of patients. Conversely, this
presentation was rare in the NGO group, occurring in
only 10.5% (2/19) of patients. This difference was
highly statistically significant (p<0.001). In contrast, a
mucoid or clear discharge was the characteristic
finding in 73.7% (14/19) of NGO cases but was
observed in only one GO patient (2.6%) (p<0.001).
Dysuria was a highly prevalent symptom in both
cohorts, affecting 84.6% of GO patients and 78.9% of

NGO patients, with no significant difference between

the groups (p=0.582).

Distribution of Urethral Discharge Characteristics

A comparative visualization of clinical presentation by etiological diagnosis (GO vs. NGO).

Purulent Mucopurulent

Gonococcal Urethritis (GO)

(N=39)
92.3%
(36/39)
5.1% 2.6%
(2/39) (1/39)
Purulent Mucopurulent Mucoid/Clear

Mucoid / Clear

Non-Gonococcal Urethritis (NGO)

(N=19)
73.7%
(14/19)
15.8%
10.5% (319)
(2119)
Purulent Mucopurulent Mucoid/Clear

Note: The difference in discharge characteristics between GO and NGO groups was highly statistically significant (p < 0.001).

Figure 2. Distribution of urethral discharge characteristics by etiological diagnosis.
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The analysis of prescribed antimicrobial therapies
revealed a stark and concerning pattern, detailed in
Table 2. The management of GO was characterized by
near-uniform use of oral cefixime 400 mg as a single
dose, which was administered to 97.4% (38/39) of
patients in this group. Critically, in all 38 of these
cases, cefixime was prescribed as monotherapy,
without a concurrent agent (such as azithromycin or
doxycycline) recommended by many guidelines to
cover potential co-infection with  Chlamydia
trachomatis. Only a single GO patient received a
different regimen. For NGO, the treatment was more
varied but generally aligned with standard
recommendations. The most common regimen was a

single l-gram oral dose of azithromycin (57.9%,

11/19), followed by doxycycline 100 mg twice daily for
seven days (31.6%, 6/19). Patient adherence to
scheduled follow-up was catastrophically low,
representing a major failure in the continuum of care.
The overall loss-to-follow-up rate for the entire cohort
was 58.6% (34/58). This problem was overwhelmingly
concentrated in the GO cohort. Only 23.1% (9/39) of
GO patients returned for their scheduled follow-up
visit, meaning 76.9% (30/39) were lost. In stark
contrast, follow-up adherence in the NGO cohort was
high, with 78.9% (15/19) of patients returning as
scheduled. This profound difference in follow-up
adherence between the two groups was highly

statistically significant (p<0.001).

Table 2. Prescribed antimicrobial therapy and follow-up adherence.

An analysis of treatment regimens and patient retention by etiological diagnosis.

URETHRITIS GO

URETHRITIS NGO

VARIABLE (N=19) P-VALUE
>\ Prescribed Therapy
Cefixime 400 mg 38 (97.4%) 2 (10.5%)
Azithromycin 1g 1(57.9%) <0.001*
Doxycycline 100 mg BID x 7d 6 (31.6%)
& Follow-Up Status
Adherent (Returned) 15 (78.9%)
<0.001*
Non-Adherent (Lost) 30 (76.9%) 4 (211%)
Note: * Statistically significant difference (p < 0.05). Highlighted cells indicate key findings: suboptimal therapy, critical loss-to-follow-up, and high

adherence.

4. Discussion

This retrospective study, despite its limitations,
provides a critical and unsettling snapshot of the
clinical management of male urethritis at a major

referral hospital in the global tourism hub of Bali,

Indonesia. The findings expose a confluence of three
interconnected issues that carry significant public
health ramifications: (1) a high local burden of
syndromically diagnosed gonorrhoea, (2) a deeply

entrenched clinical practice of treating gonorrhoea
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with a suboptimal monotherapy that deviates from
current international best practices, and (3) a
profound and systemic failure in the continuum of
patient care, manifested as a catastrophic rate of loss-
to-follow-up.!!

The most alarming finding of this study is the near-
universal reliance on oral cefixime 400 mg
monotherapy for the treatment of gonococcal
urethritis. This practice is in direct contravention of
current evidence-based guidelines from leading
international public health bodies, including the WHO
and the U.S. Centers for Disease Control and
Prevention (CDC).12 Both organizations no longer
recommend oral cefixime as a first-line agent due to
accumulating evidence of rising cefixime MICs globally
and its inferior pharmacokinetic profile compared to
injectable ceftriaxone. The current standard of care
recommended by the CDC is a single 500 mg
intramuscular dose of ceftriaxone (1 g for patients
weighing >150 kg), while the WHO recommends a 1 g
dose to ensure sufficiently high bactericidal
concentrations, particularly for eradicating
pharyngeal infections, which are common and often
asymptomatic.13

The continued reliance on this outdated and
suboptimal monotherapy in a high-transmission
region like Southeast Asia—a known crucible for
gonococcal AMR—poses a grave and unmonitored
threat. It creates an ideal ecological niche for the
selection of gonococcal strains with mutations that
confer reduced cephalosporin susceptibility,
effectively paving the way for the emergence of clinical
ceftriaxone resistance. Each patient treated with a less
effective agent represents a potential instance of
treatment failure and a missed opportunity to halt
transmission, thereby contributing to the erosion of
our last highly effective antibiotic class for gonorrhoea.

The stark deviation from global guidelines observed
in this study is unlikely to be the result of arbitrary
clinical decisions.!4 Rather, it likely reflects a complex
interplay of systemic, logistical, and patient-level
factors. While this study cannot definitively determine

the root causes, we can speculate on several plausible

drivers: Guideline Lag and Dissemination: There may
be a significant lag between the updating of
international guidelines by bodies like the WHO and
CDC and their adoption and dissemination into
national or local institutional protocols in Indonesia.
The resources required for continuous medical
education and protocol updates can be substantial,
leading to inertia in clinical practice;
Pharmacoeconomics and Logistics: Cefixime offers
significant practical advantages over ceftriaxone. As
an oral tablet, it is inexpensive, easy to store, and
simple to dispense. In contrast, ceftriaxone is an
intramuscular injection that requires reconstitution,
sterile supplies like needles and syringes, and a
trained healthcare professional to administer it
safely.15 In a busy public polyclinic, the logistical
simplicity and lower cost of cefixime may strongly
favor its use, especially if institutional budgets are
constrained; Patient-Centric Factors: Patients often
express a strong preference for oral medications over
painful injections. A clinician, aiming to ensure
treatment acceptance and initial adherence, may opt
for cefixime in the belief that an accepted oral therapy
is better than a refused injectable one. This patient-
centered consideration, while well-intentioned, can
inadvertently contribute to a broader public health
risk; Perceived versus Actual Risk: Clinicians may be
operating under the assumption that cefixime remains
"good enough" for uncomplicated urogenital
gonorrhoea, particularly if they are not seeing overt
clinical failures in their practice. This perception may
not account for the subclinical persistence of
infection, especially in the pharynx, or the broader
epidemiological risk of selecting for resistance.
Understanding these underlying drivers is crucial for
designing effective interventions, which must go
beyond simple guideline dissemination to address the
structural and economic barriers to best-practice
implementation.16

This risk of AMR amplification is profoundly
compounded by the second major finding: a
catastrophic failure in patient follow-up.17 An overall

loss-to-follow-up rate of 58.6% is deeply concerning,
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but the 76.9% rate among GO patients represents a
complete breakdown in the STI care cascade. The
goals of STI management extend far beyond initial
symptomatic relief; they encompass verifying
microbiological cure (test-of-cure), identifying and
managing treatment failures, preventing long-term
sequelae, and ensuring partner notification and
treatment to break chains of onward transmission.
When nearly four out of five patients with a highly
infectious disease like gonorrhoea are not seen again,
treatment "success" is merely an unsubstantiated
assumption (Figure 3).

The stark difference in follow-up adherence
between GO (23.1%) and NGO (78.9%) patients is
telling and likely reflects the distinct pathophysiology
of the infections. Gonorrhoea typically incites an

acute, vigorous inflammatory response, leading to the

dramatic and highly distressing purulent discharge
observed in our cohort. Effective antibiotic therapy
leads to a rapid and marked resolution of these
symptoms, often within 24-48 hours. Patients may
incorrectly perceive this symptomatic relief as a
definitive cure, thus disincentivizing them from
returning for a follow-up visit that requires additional
time, travel, and potential cost. In contrast, NGO
pathogens like Chlamydia trachomatis often cause a
more indolent, subacute inflammation with milder
symptoms that may resolve more slowly, potentially
motivating patients to return to confirm the infection
has cleared. Social stigma, which may be more
pronounced for a "classic" and highly recognizable STI
like gonorrhoea, may further discourage patients from

re-engaging with the healthcare system.18

A Fractured Care Cascade

Visualizing the Crisis of Patient Retention in Gonococcal vs. Non-Gonococcal Urethritis

Gonococcal Urethritis (GO)

39 Patients

Initially Diagnosed

76.9%

Lost to Follow-Up (30 Patients)

° 231%

Returned for Follow-Up (9 Patients)

Non-Gonococcal Urethritis (NGO)

19 Patients

Initially Diagnosed

° 78.9%

Returned for Follow-Up (15 Patients)

211%
Lost to Follow-Up (4 Patients)

Conclusion: The difference in follow-up adherence between the GO and NGO cohorts is highly statistically significant (p < 0.001), revealing a
critical failure in the care cascade specifically for patients with gonococcal infections.

Figure 3. A fractured care cascade: The crisis of patient retention.
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The study's setting in a global tourism hub imbues
these local findings with international significance.
The presence of tourists and tourism workers in the
cohort is direct clinical evidence of the interface
between local and global populations. A gonococcal
strain that acquires resistance due to suboptimal
treatment in Bali today can be transported across
continents tomorrow. The combination of a potentially
less effective antibiotic with a near-total absence of
follow-up creates a perfect storm: a proportion of
patients may experience treatment failure, remain
infectious (perhaps asymptomatically), and continue
to transmit the pathogen within their diverse sexual
networks—networks that are, by the very nature of
Bali's economy, both local and international.

This study's primary strength is its provision of
rare, real-world data on clinical practices from an
under-surveilled and epidemiologically critical region.
It moves beyond theoretical risks to document actual
treatment patterns and outcomes, highlighting a
significant gap between guidelines and frontline care.
However, the findings must be interpreted in the
context of several important limitations. The most
significant limitation of this study is its small sample
size (N=58), which was the result of a rigorous
screening process that excluded a large number of
incomplete records. This small n has several crucial
implications. The findings from this single tertiary
referral center may not be representative of practices
in other healthcare settings in Bali or Indonesia, such
as primary care clinics, private practitioners, or
facilities specifically catering to key populations. The
treatment patterns observed here cannot be assumed
to be universal. While some statistically significant
differences were found, the study was underpowered
to detect more subtle associations. The absence of a
significant finding does not confirm the absence of a
true effect. The point estimates of prevalence and
outcomes are subject to wide confidence intervals,
meaning the true population value could be
substantially  different.l® Additional limitations
include the retrospective design, which is inherently

dependent on the accuracy and completeness of

clinical documentation. Data on some variables of
interest, such as condom use or specific sexual acts,
were too inconsistently recorded to be analyzed.
Finally, the absence of culture-based antimicrobial
susceptibility testing (AST) data is a major constraint.
Our conclusions regarding AMR are based on the
inferred risk from suboptimal treatment practices; we
cannot report on the actual prevalence of resistant N.

gonorrhoeae in this cohort.20

5. Conclusion

This study reveals a critical misalignment between
the local clinical management of gonorrhoea and
evidence-based global standards at a major referral
center in Bali, Indonesia. The synergistic failure of
using a suboptimal antimicrobial monotherapy and a
near-complete inability to retain patients for follow-up
poses a significant, unmonitored risk for treatment
failure, continued STI transmission, and the
amplification of antimicrobial resistance in a region of
global epidemiological importance. These findings are
not merely an academic observation; they are a call to
urgent action. We propose the following urgent public
health recommendations. Local and national public
health authorities in Indonesia must prioritize the
urgent review and alignment of gonorrhoea treatment
guidelines with current international standards,
specifically advocating for the replacement of cefixime
with high-dose injectable ceftriaxone as the first-line
empiric therapy. The catastrophic gap in patient
follow-up must be addressed through the development
and implementation of innovative, culturally sensitive
retention strategies. These could include leveraging
digital health tools like SMS or WhatsApp reminders,
providing patient education on the importance of a
test-of-cure, reducing structural barriers by offering
free or low-cost follow-up visits, and engaging
community health workers. There is an urgent need to
establish robust, routine surveillance for gonococcal
AMR in Bali and other high-risk areas in Indonesia.
This requires investment in laboratory capacity for
culture and antimicrobial susceptibility testing, which

is essential for tracking resistance trends and
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informing future treatment guidelines. Without these

decisive interventions, this high-transmission setting

risks becoming a significant and active contributor to

the global crisis of untreatable gonorrhoea.
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