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INTRODUCTION: As gonococcal infections continue to increase, we wanted to review the number and clinical course of recent
ocular gonococcal cases presenting to ophthalmology departments in NHS Greater Glasgow and Clyde.
METHODS: A 5-year retrospective review of adult ocular gonococcal cases, where the diagnosis of Neisseria gonorrhoeae was made
on microbiological culture, was undertaken.
RESULTS: Fifteen cases were identified (80% male). Average age was 26 years (range 17–42; median 24). Most common presenting
features included purulent discharge (14/15; 93%), haemorrhagic conjunctivitis (10/15; 67%) and pre-septal cellulitis (9/15; 60%).
Corneal involvement was documented in 5 (33%), with marginal ulceration in 1 (7%) but none had corneal perforation. Most
common systemic treatment was IV ceftriaxone, alone or in combination with another antibiotic (6/15; 40%), followed by IM
ceftriaxone, alone or in combination with another antibiotic (5/15; 33%). Median time from presentation to treatment was 1 day
(0–23). All patients were referred or recommended to attend sexual health services. Seven patients (47%) attended and received
complete sexually transmitted infection (STI) testing and contact tracing: 3 patients had systemic treatment initiated or changed at
this visit and 1 patient had concurrent syphilis identified.
CONCLUSIONS: This series confirms purulent conjunctivitis and cellulitis as the main presenting features of ocular gonococcal
infection requiring hospital review. Early identification with appropriate systemic antibiotic treatment avoided corneal melting in
this cohort. As concurrent STIs were identified and/or treatments changed in 4/7 (57%) following sexual health review, we
recommend a shared care approach between ophthalmology, microbiology and sexual health services to effectively address all
management issues.
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INTRODUCTION
The incidence of sexually transmitted infections (STIs) has
continued to increase across the UK in the past 5 years, including
new gonococcal infections increasing from 2346 to 3776 (61%) in
Scotland and from 41,382 to 70,936 (71%) in England between
2015 and 2019 [1–4]. Gonococcal infection, caused by the gram-
negative diplococcus Neisseria gonorrhoeae, typically manifests as
a genitourinary tract infection [5]. However, N. gonorrhoeae can
also infect the mucous membranes of the mouth, throat and eye
[6]. Transmission to the eye normally occurs through autoinocula-
tion but can also be transferred by direct exposure to infected
urinary or genital secretions [7, 8]. Ocular gonococcal infection
frequently causes an intense, purulent conjunctivitis often
associated with lid swelling and pain [8–10]. Corneal involvement
is reported to be common, including sub-epithelial or stromal
infiltrates, discrete corneal oedema, severe keratitis and peripheral
corneal ulceration [6, 8–11]. Ulceration can subsequently progress
rapidly to corneal melting and perforation (traditionally reported
as within 48 h) [12, 13]. Awareness of this visual impairment
highlights the need for prompt and effective management,

particularly as the final clinical outcome has been shown to
relate to disease severity at initiation of appropriate systemic
therapy [8].
The rising rates of resistance towards penicillin, tetracyclines

and fluoroquinolones and the progressive decrease in suscept-
ibility of N. gonorrhoeae to azithromycin and cephalosporins
remains a significant public health concern [9]. Emergence of such
antibiotic-resistant strains has resulted in changes in recent
management guidelines. For example, the Centre for Disease
Control (CDC) current recommendations for ocular gonorrhoea are
ceftriaxone 1 g IM in a single dose plus azithromycin 1 g orally in a
single dose [14]. However, the British Association for Sexual Health
and HIV (BASHH) has reported growing numbers of azithromycin-
resistant N. gonorrhoeae strains [15]. In 2018 the UK guidelines for
treating gonococcal disease changed from dual therapy to
ceftriaxone monotherapy [16]. Systemic treatment should be
administered as soon as N. gonorrhoeae infection has been
confirmed, for the reasons previously mentioned regarding rapid
disease progression. Adjuvant topical therapies can include
chloramphenicol or ofloxacin but the mainstay treatment remains
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systemic, particularly as 30–40% of N. gonorrhoeae strains are
resistant to these ocular medications [17].
Ocular gonococcal infection has traditionally been identified by

routine microbiological culture from purulent conjunctivitis. More
recently, detection by nucleic acid amplification tests (NAATs),
including PCR, have been shown to be quick and accurate [18].
Given the mode of transmission of ocular gonococcal infection, it
is likely that patients have been in contact with genitourinary
gonococcus and potentially be at risk of having other co-existing
STIs [14]. Best management should involve specialist sexual health
input to perform genitourinary testing, partner notification and
provide patient education on safe sexual practices to prevent re-
infection [16, 19]. In the West of Scotland region, Sandyford Sexual
Health provides specialist sexual health services to the approxi-
mately 1 million population of NHS Greater Glasgow and Clyde
(NHSGGC). The Clinical Microbiology service for NHSGGC is
delivered from two laboratories based at Glasgow Royal Infirmary
and Queen Elizabeth University Hospital. Each laboratory is UKAS
(United Kingdom Accreditation Service) accredited providing a full
and comprehensive microbiology diagnostic service. The micro-
biology investigation of bacterial eye infections, which includes
the target organism N. gonorrhoeae, is performed in accordance
with the UK Standards for Microbiology Investigations, Public
Health England (PHE) guidance [19]. For isolation of N. gonor-
rhoeae, the standard incubation time is 40–48 h, however culture
plates are reviewed for growth every day in the laboratory. As with
any clinically significant isolate, all laboratory diagnosed or
microbiologically confirmed cases of gonococcal infection are
reported back to the clinician requesting the test or the relevant
medical practitioner responsible for the patient’s care. As a result,
Sandyford Sexual Health Services are currently only notified of
cases of ocular gonococcal infection through self-presentation or
via direct communication by a referring ophthalmologist.
In this retrospective study, we wished to ascertain whether the

rise in cases of genitourinary gonococcal infection over the last 5
years has translated to an increase in cases of adult ocular
gonococcal infections detected in NHSGGC, to establish the
clinical course of these infections, and to determine what
proportion of patients presenting with ocular infection were
subsequently assessed by Sandyford Sexual Health Services.

METHODS
This study was discussed with the West of Scotland Ethics Committee and
as it was deemed to be an audit of established clinical practice, no
additional ethical permissions were required. Caldicott approval for this
study was granted by NHSGGC Information Governance in July 2020. The
principles of the Declaration of Helsinki were maintained throughout
this audit.
In Greater Glasgow and Clyde, ocular gonococcal infections are currently

identified through routine microbiological culture; gonorrhoea detection is
not included in our local in-house eye PCR swab testing. Cases of ocular
gonococcal infection were identified retrospectively from our laboratory
information management system (Telepath) over the 5-year study period
from 1 June 2015 to 31 May 2020. Data on specimens processed by the
two Microbiology laboratories that serve NHSGGC (the Glasgow Royal
Infirmary and the Queen Elizabeth University Hospital) were reviewed.
Specimens included any sample labelled as an eye swab, conjunctival
swab/ fluid or corneal scraping. From the dataset of positive results, patient
demographic and clinical information was then gathered from electronic
patient records. Demographic information included age and sex only.
Clinical information included presenting features, corneal involvement,
treatment received, onward referral to sexual health services, sexual health
screen and whether any contact tracing had been carried out.

RESULTS
Patient numbers
There were 15 cases of adult ocular gonococcal infection
identified by the ophthalmology departments in NHSGGC

between 1 June 2015 and 31 May 2020. Of the 15 cases, 80%
were male and 20% were female. The average age was 26 years
(median age 24, range 17–42). The number of cases of ocular
gonococcal infection per 12-month period ranged from 0 to 6
with an overall upward trend. The highest number of cases were
seen in more recent years (6 cases in June 2018–May 2019; 5 cases
in June 2019–May 2020). A similar increasing trend was found in
the number of overall cases of gonococcal infection in NHSGGC,
which increased from 804 cases in 2015 to 1242 cases in 2019 (see
Fig. 1).

Clinical presentation
Ophthalmic case records were available for all 15 patients. All
patients were referred to the secondary care ophthalmology acute
referral clinic either by an optometrist, a general practitioner or an
accident and emergency physician. All cases were unilateral. The
most common presenting features were purulent discharge (14/
15; 93%), haemorrhagic conjunctivitis (10/15; 67%) and pre-septal
cellulitis (9/15; 60%). Four patients required inpatient admissions
for severe pre-septal cellulitis and 2 underwent CT scanning to
rule out orbital involvement.
Mild corneal involvement was documented in 5 (33%) of the

cases: 2 patients had punctate epithelial staining; 1 had stromal
inflammation; 1 had inflammatory keratitis; and 1 had early
marginal ulceration. No patient had significant corneal melting or
corneal perforation (see Fig. 2).

Treatment
In all, 14 patients (93.3%) were documented as having received
some form of systemic antibiotics (1 patient was uncontactable, so
messages were left with their GP). The median time from
presentation to commencement of systemic therapy was 1 day
(range 0–23). The patient who had a 23 day delay in treatment
was on holiday abroad when the results became available and was
not contactable until return.
Choice of systemic treatment varied in this cohort of patients.

Those with a suspected diagnosis of pre-septal cellulitis were
treated empirically as per the local orbital cellulitis protocol (6
patients). Those with severe cellulitis were admitted and treated
with IV antibiotics (4 patients). All others were treated on receipt
of positive swab results. The median time from obtaining the
sample to receiving the swab result was 48 h (range <24–120 h).
As with any clinically significant isolate, in addition to the report
being issued on the electronic records, the interim culture results
were verbally reported to the requesting clinician. The route of
antibiotic delivery (IV or IM) was based on swab results and the
advice of the reporting microbiologist or an infectious diseases
specialist. The most common systemic treatment was IV
ceftriaxone (6/15; 40%), which was given as monotherapy in 1
case and in combination with other antibiotics in 5 cases. The
second most common treatment was IM ceftriaxone (5/15; 33%),
which was given as monotherapy in 3 cases, in combination with

Fig. 1 Graph of number of ocular gonococcal cases identified by
ophthalmology departments in Glasgow in the past 5 years. Note
the upward trend of an increasing number of cases.
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azithromycin in 1 case and in combination with oral co-amoxiclav
in 1 case (in this patient oral co-amoxiclav had already been
started for pre-septal cellulitis prior to knowledge of positive
ocular N. gonorrhoeae swab). One patient was treated with a
combination of IV cefotaxime and oral azithromycin; one with oral
ciprofloxacin (this was on the advice of an infectious diseases
specialist, and this particular N. Gonorrhoeae strain was sensitive);
one with oral co-amoxiclav for a presumed pre-septal cellulitis
(who then failed to attend follow-up for further treatment); and in
one case there was no known systemic treatment given as they
failed to attend for treatment once the diagnosis was known.
Additionally, all patients were treated with either topical
chloramphenicol or topical ofloxacin.
All N. gonorrhoeae strains that were identified in this series were

sensitive to the recommended treatment of ceftriaxone. The most
common resistance was to tetracycline (7/15; 47%) followed by
ciprofloxacin (3/15; 20%).

Sexual health services
All 15 patients in this series were either referred directly or
recommended to attend sexual health services; 7 patients (47%)
attended and underwent further STI testing and completed
contact tracing. The median time between referral and attendance
at sexual health services for these 7 patients was 3 days (range
0–12). Two patients had concurrent STI infections identified,
including gonococcal throat infection and genitourinary syphilis.
Three patients had their systemic treatment changed at this visit.
There were 8 patients (53%) who did not attend the sexual health
services. Of these, a letter was written to the GP for 4 patients, the
sexual health officer closed the file of 3 patients as they were
uncontactable but received appropriate systemic therapy and 1
patient was not contactable following notification of a diagnosis.
These 8 patients who did not attend, did not have contact tracing
carried out and were not screened for concurrent STIs (see Table 1
for details).

DISCUSSION
As the number of cases of genitourinary gonococcal infection
increases, we would expect a similar rise in those with ocular
involvement or additional co-infections [20]. However, a report
from Melbourne in 2017 did not identify a corresponding rise in
cases of ocular gonococcal infection [21]. The authors looked at
cases of ocular infection over a period of 7 years (2000–2017) and
found there had been 24 cases in total, with between 0 and 3 per
year over the 7 years. This rate was not in keeping with the
increasing numbers in overall N. gonorrhoeae infections that was
seen in the same population over that time period. It was
hypothesised that perhaps the practice of good hand hygiene was
the reason for this, reducing the rate of self-inoculation via the
hands. In contrast to this, a 2015 study from Dublin found an
increase in cases of ocular gonococcal infection among young
adults that seemed to correspond to the rising rates of N.
gonorrhoeae infection in the same population [11]. They identified
14 adult cases of ocular gonococcal infection over 3 years
(2011–2013), presenting predominantly in young adult males, the

demographic group in which the overall rates of N. gonorrhoeae
infection were rising in Ireland during the same period. These
findings are similar to our study and would be in keeping with
what we would expect, given the rapidly increasing rates of
gonococcal infection. Our study suggests that as the rates of
gonorrhoea in NHSGGC have increased, so too has the number of
patients presenting with ocular gonococcal symptoms. The
demographics of our patients in this series are consistent with
the national data for gonococcal infection in general, with the
disease being more prevalent in men, and in younger age
groups [4].
In our series, the clinical presentation was largely that of

haemorrhagic conjunctivitis, purulent discharge, and lid oedema
consistent with pre-septal cellulitis. This is in keeping with the
published literature [10, 11, 22–24]. However, corneal involvement
was observed less commonly in our patients, and was mild when
present. Traditional teaching states that N. gonorrhoeae can cause
corneal perforation within 24–48 h, and there are documented
cases of ocular infection causing corneal perforation in the
literature [9, 12, 13, 18, 23–27]. These include 6 single case reports
and 2 case series; one published in 1987 including 5 patients [23]
and one published in 2009 including 4 adult patients [12].
However, all these cases were either delayed in the presentation,
diagnosis or had additional complicating factors such as history of
corneal trauma [9] or recent chemical injury [13]. Even with these
delays and/or complications, the time from onset of symptoms to
corneal perforation was between 7 days and 3 weeks in all but one
case report; that patient in question was a Malay man who was a
contact lens wearer and used a traditional method of using his
urine to wash his eye out [25]. In our cohort of patients there was
minimal delay between time of presentation and commencement
of systemic treatment. The findings in the published literature,
combined with our observations in this study, would suggest that
it would be rare for corneal perforation to occur as rapidly as we
may have previously been thought if patients present in a timely
fashion, obtain the correct diagnosis and commence prompt
appropriate systemic treatment [8]. The involvement of sexual
health services in the care of these patients is extremely valuable.
Contact tracing is important for public health reasons and
screening for the detection of any concurrent disease is necessary
in these patients to ensure they receive adequate treatment.
However, patients are often lost to follow-up following referral
from ophthalmology to sexual health services [28]. In 2009, the
Sandyford Sexual Health clinic set up a shared care pathway with
the ophthalmology department in NHSGGC to address these
issues of non-attendance and poor engagement for patients with
ocular Chlamydia trachomatis (OC) [29]. Briefly, Sandyford provides
a designated sexual health advisor who receives copies of positive
OC viral eye swab results and act as a central point of contact to
coordinate ongoing or further treatment. This includes contacting
any patients who have not engaged with their planned
appointment. This shared care approach more than doubled the
subsequent attendance to the Sandyford Sexual Health clinic from
25% to 57% over a 10-year period [28, 29].
Despite such a system being established for STIs (OC) identified

from ocular virology testing, there is currently no shared care

Fig. 2 Clinical photos of presenting signs of ocular gonococcal infection. A Purulent discharge and Lid oedema. B Haemorrhagic
conjunctivitis. C Limbal infiltrate.
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pathway of communication between the microbiology team and
the sexual health services in Glasgow. This is reflected in the low
attendance rates at sexual health services of less than 50% in our
cohort of patients. A high failure to attend sexual health services
was noted in this study (8 patients; 53%). This means 53% of
patients identified with ocular gonococcal infection by ophthal-
mologists in this 5-year period did not undergo contact tracing,
were not investigated for concurrent STIs and did not necessarily
have the most effective treatment for their condition. This point is
further demonstrated, as in those that did attend sexual health
services, 3 patients had treatment altered or even initiated for the
first time. Additionally, a concurrent STI (syphilis) was picked up in
1 patient that may otherwise have gone undiagnosed, exposing
the patient and potentially others to further harm. Comprehensive
contact tracing was carried out in all 7 patients who attended
sexual health services. The median time between patient notifica-
tion of their swab result to attendance at sexual health services of
3 days is somewhat reassuring, however, patients being delayed
for longer periods (up to 12 days in our cohort) could potentially
have concurrent infections that they are unaware of, exposing any
partners to possible harm. This only serves to highlight the
importance of prompt referral to these specialist services for
optimal treatment and the need for ophthalmologists to refer and
strongly encourage patients presenting with any ocular STIs to
engage with their management. We would suggest that manage-
ment of patients with ocular gonococcal infection would be
improved via the adoption of a shared care approach similar to
that in place in Glasgow for OC [29].

Study limitations and suggestions for future work
This study is modest in size and was limited to Greater Glasgow and
Clyde (NHSGGC). Patients were identified by a retrospective review
of culture proven/microbiologically confirmed cases of N. gonor-
rhoeae ocular infection. Due to reconfiguration of the microbiology
laboratory services in NHSGGC and the subsequent unification of
the laboratory information management systems, only 5 years of
historic data were accessible for analysis. Following this audit,
Sandyford Sexual Health Services identified just 6 eye swab tests
from patients with positive gonococcal NAAT genitourinary results
over this 5-year period (all of which had negative ocular swabs). This
may suggest that patients do not typically co-present to sexual
health services with conjunctivitis and genital discharge. Addition-
ally, there have been published cases demonstrating that NAATs
have detected ocular N. gonorrhoeae where microbiology culture
has been negative [11, 18]. Integration of NAAT testing for both
ocular and genitourinary testing could identify more ocular
gonococcal cases in the future.
This retrospective audit may underestimate the true number of

ocular gonococcal cases in this 5-year period, as not every case of
conjunctivitis is routinely swabbed for microbiological investiga-
tion. It is possible that more cases remain undetected due to the
availability of over-the-counter topical antibiotics and high level of
self-management of conjunctivitis (without microbiological test-
ing) in the community. Equally, patients with genitourinary N.
gonorrhoeae infection may have been identified and treated
systemically by sexual health services or in primary care, and their
eyes may not have been formally examined or tested for ocular
gonococcal infection.

CONCLUSION
This series confirms purulent conjunctivitis and cellulitis as
common presenting features of ocular N. gonorrhoeae infection,
yet contradicts the traditional teaching of corneal perforation
being common. Early identification with appropriate systemic
antibiotic treatment avoided corneal melting in this cohort, which
appears rare with modern interventions. A high failure to attend
sexual health services was noted in this study (8 patients; 53%). As

concurrent STIs were identified and/or treatments changed in 4/7
patients (57%) following sexual health review, we recommend a
shared care approach between ophthalmology, microbiology and
sexual health services to effectively address all management
issues.

Summary
What was known before:

● The rates of Neisseria gonorrhoeae infection in the UK
population have increased over the past 5 years (61% increase
from 2346 to 3776 cases in Scotland alone)

● Traditional teaching advises ocular gonococcal infection often
involves the cornea and can cause corneal melting and
perforation within 48 h

What this study adds:

● We identified 15 cases of ocular gonococcal infection in this 5-
year period, with an upward trend in more recent years

● The most common clinical presentations were purulent
discharge (14/15; 93%), haemorrhagic conjunctivitis (10/15;
67%) and pre-septal cellulitis (9/15; 60%)

● With appropriate timely systemic treatment, the risk of corneal
perforation was low (0% in our series of 15 patients)

● We recommend a shared care approach between microbiol-
ogy, ophthalmology and the sexual health services to ensure
optimal care for patients with ocular gonococcal infection
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