
PRK in the presence and absence of exogenous TGF-ß,
indicating that IL-6 has rather a suppressive role in the
inflammatory process occurring during excimer laser-
mediated corneal wound healing in vivo. This presumed
inflammatory-constraining role may interfere with the
signaling pathway underlying the IL-6 and TGF-ß
interaction and requires further investigation. Modulation
of IL-6 in the cornea might therefore be a means to
influence the corneal wound healing response in vivo.
Moreover, both TGF-ß and IL-6 appear to exert an
angiogenetic effect, which may have significant
implications in corneal wound healing after laser
refractive procedures.
This study has certain limitations. The relatively low

number of animals used in each experiment did not allow
a valid statistical analysis between the subgroups.
Moreover, the excimer laser ablation alone might have
contributed to some extent to the formation of corneal
neovascularisation. Further studies are required to
validate these results and elucidate the complex
interactions between IL-6 and TGF-ß in corneal wound
healing after laser ablation procedures.
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Sir,
Management of MRSA-positive eye swabs and the
potential advantages of chloramphenicol availability in
the United Kingdom

Methicillin resistant Staphylococcus aureus (MRSA)
accounts for 39% of Staphylococcus aureus ocular
infections.1 There are limited topical agents available for

Figure 2 (a) Histological section of an untreated control wild-type mouse. Normal anterior segment. (b–g) Histological section of a
wild-type mouse 3, 5, and 7 days after deep stromal ablation (b–d) and deep stromal ablation with TGF-ß treatment (e–g). Note the
anterior chamber reaction with massive infiltrates and fibrin production in e–g as indicated by the black arrows.
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ocular MRSA, with little prospect of a new topical
antibiotic in the foreseeable future. A previous review
from 2004 of the 15 largest pharmaceutical companies
found there were ‘no antibacterial agents with novel
mechanisms of action’ currently in development.2
Thirteen years later, a report from the World Health
Organisation in September 2017 identified 51 new
antibiotics and biologicals in clinical development to treat
priority antibiotic-resistant pathogens, but only 8 were
classed as innovative treatments, as the majority in the
clinical pipeline were deemed to be modifications of
existing classes of antibiotics.3 Such modifications and
developments include the use of small molecules,
structurally nanoengineered antimicrobial peptide
polymers (SNAPPs), concurrent use of non-antibiotic
drugs with failing antibiotics, and utilising the human
microbiome, all backed up with financial incentives for
the pharmaceutical companies (such as the Generating
Antibiotic Incentives Now (GAIN) Act) to develop such
products.3–6 Other groups have also advised the need to
revisit, and even revive, the use of older drugs to ensure
that they are being utilised effectively and thoroughly,
both to optimise clinical practice and reduce inefficiencies
leading to drug resistance.4–7
Topical chloramphenicol is widely available in Europe

(and without prescription in 3 countries including the
UK), India, Australia, and New Zealand.8–10 However, it
is not used in the USA due to a controversial association
with aplastic anaemia, despite population studies
representing 185 million person years of observation not
indicating causation.11–13 We wished to determine our
ocular MRSA antibiotic sensitivity patterns and current
local management practices to see if they could contribute
to the bigger worldwide discussion of ‘no new
antibiotics’.2

Materials and methods
A retrospective review of 100 consecutive MRSA positive
ocular swabs processed by the Department of Clinical
Microbiology at Glasgow Royal Infirmary, Scotland from
03/02/13 to 28/11/15 was performed. Antibiotic
sensitivity patterns using Clinical and Laboratory
Standards Institute systemic susceptibility breakpoints
were determined in all cases. Indications for ocular
microbial investigation and management were identified
for the 62 cases originating from hospital care due to
availability of hospital casenotes (38 originated from
general practice).

Results
There were 53 male and 47 female cases. Mean age was 62
years (median 77, SD= 34). Documented indications for

microbial testing included blepharoconjunctivitis (53/62,
86%), MRSA screening (5/62, 8%), and infective keratitis
(3/62, 5%). Of those with blepharoconjunctivitis, 92%
(49/53) were managed with topical chloramphenicol;
variably prescribed as 2–4 times per day (duration range
5 days to 4 weeks). There were no documented
complications following chloramphenicol therapy. 27%
(17/62) completed 5-day systemic decolonisation with
chlorohexidine 4% once daily and mupirocin 2% three
times per day.
All ocular MRSA cases were susceptible to vancomycin,

and only 1 case was resistant to chloramphenicol. 64%
(56/87) were resistant to ciprofloxacin, 24% (25/94)
resistant to fusidic acid, and 10% (10/99) resistant to
gentamicin (Table 1). Seven percent (3/46) remained
MRSA positive on retesting for eradication, though two of
these patients did not receive systemic decolonisation. Of
patients treated with topical chloramphenicol, there was a
confirmed eradication rate of 90% (28/31).

Discussion
We found inconsistent and wide variations in the general
management of MRSA positive ocular swabs in this
review. This raises issues of cost, antibiotic resistance and
the need for a more effective standardised approach.
Chloramphenicol is effective for ocular MRSA; we
observed a 90% eradication rate on retesting. This
compares favourably with a 68.4% eradication rate
previously reported following topical vancomycin for
treatment of MRSA.14 Chloramphenicol is also
comparatively inexpensive.8–10 The cost of 1 week
treatment with chloramphenicol 0.5% drops is £1.45,
chloramphenicol 1% ointment £1.79, compared to £39 for
vancomycin 5% drops (personal communication with
local hospital pharmacy).
Patients infected with MRSA are believed to be the

source population for vancomycin intermediate
Staphylococcus aureus (VISA).15 Risk factors for infection
with VISA include prior MRSA infection and persistent or
recurrent vancomycin use, so the USA-based VISA Study
Group recommends reducing vancomycin exposure in
MRSA infection wherever possible.15 Vancomycin
resistant Staphylococcus aureus (VRSA) was first reported
in the USA in 2002 (thirteenth case reported in 2014), and
is resistant to both methicillin and vancomycin.16 Due to
previously mentioned concerns, the USA has remained
unexposed to chloramphenicol, but this historical
conundrum may now represent an opportunity for a
novel antibiotic for that population group (and countries
with similar practices).7,13 This is particularly relevant due
to the issues of limited effectiveness of current antibiotics
and increasing antibiotic resistance.2–4,7 Indeed,
Fraunfelder et al in 2013 reviewed this historical

Table 1 Table to demonstrate antibiotic susceptibility patterns for MRSA positive eye swabs

Number of susceptible samples/samples tested Percentage of MRSA positive eye swabs susceptible to individual antibiotic

Vancomycin 91/91 100%
Chloramphenicol 96/97 99%
Gentamicin 89/99 90%
Fusidic acid 69/94 73%
Ciprofloxacin 31/87 36%
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restriction, questioned if it was an over-reaction to a few
case reports, and debated if the time would come when
topical chloramphenicol could be a viable treatment
option in the American market (which would require an
appropriate clinical indication).13

Conclusion
We believe a rational antibiotic policy will reduce the
emergence of resistance, and suggest that 1 week of
topical chloramphenicol should be the cheap, effective
and safe first-line treatment for MRSA
blepharoconjunctivitis, with systemic eradication therapy
to reduce reinfection, and vancomycin reserved for only
severe or resistant cases. In a world of sparse novel
antibiotics, this small study demonstrates that there is still
the potential for other countries to identify, revive and
utilise already existing antibiotics, which are not currently
licensed or available to their populations.2,4,7,13 This
clinical conundrum is currently the case with topical
chloramphenicol and the management of MRSA positive
ocular swabs.
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Sir,
The importance of immunosuppression as risk and
prognostic factor for periorbital non-melanoma skin
cancers

We read with great interest the article by RC Gerring
et al1 regarding prognostic factors and survival rates in a
retrospective case series of patients who underwent
orbital exenteration for non-melanoma skin cancers
(NMSC). The authors have thoroughly described the
correlation between survival rates and some factors which
are thought to influence the prognosis after orbital
exenteration.
Their article does not make any reference to the

important relation between immunosuppression and the
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