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Microbial patterns of Acanthamoeba keratitis at a Singapore ophthalmic 
referral hospital: A 5-year retrospective observational study

LETTER TO THE EDITOR

Dear Editor,
Acanthamoeba keratitis (AK) is a rare but clinically 
significant cause of infectious keratitis, its incidence  
ranging from 0.33 to 1.49 per 10,000 contact lens (CL) 
wearers.1 There is an incomplete understanding of 
the variable pathogenicity of different strains, leading  
to diagnostic delays and a lengthy treatment. In this study, 
we aim to provide an update to the local demographics, 
clinical and microbiological characteristics of AK.

We performed a retrospective review of all corneal 
scrapings sent for Acanthamoeba species culture at the 
National University Hospital, a tertiary referral hospital  
in Singapore, from 1 April 2012 to 31 October 2016.  
Ethics approval was obtained from the National  
Healthcare Group Domain Specific Review Board.

A clinical diagnosis of AK was made after verification  
by a trained corneal specialist and was based on the  
patient’s clinical history and examination findings 
consistent with AK.2 Corneal scraping was performed 
under a slit-lamp and placed in a transplant medium 
to be sent to the lab. AK was diagnosed based on a  
positive culture for Acanthamoeba spp. using non- 
nutrient agar plate coated with non-mucous bacteria 
through the entire study period.

Relevant demographic, clinical and treatment 
information including best-corrected visual acuity, 
intraocular pressure (IOP), ocular examination 
findings, and medications were collected by a single  
person in the team (DC).

Statistical analysis was performed using R statistical 
software version 3.6.3 (R Project for Statistical 
Computing). Fisher exact test was performed for  
categorical variables. Independent t-test or Mann-Whitney 
U test were performed for normally and non-normally 
distributed continuous variables respectively. A P value  
of less than 0.05 was considered as statistically significant.

A total of 25 corneal scrapings were sent for 
Acanthamoeba culture. Of these, 6 were repeat scrapings  
of the same patients, and one did not have available 
case notes for review. A total of 18 unique patients 
were included. The mean age was 24.4 years old and 
two-thirds were female; 14 (77.8%) were CL wearers 
and 4 (26.7%) had a history of topical steroid use prior. 
The median LogMAR visual acuity (VA) was 0.95 and  
IOP was 16.0mmHg.

Table 1 describes the basic clinical features of  
patients included in this study. While foreign workers 
comprised a portion of patients with suspected AK, 
only one of them eventually had culture-positive AK. 
Between 2012 and 2015, there were 10 culture-negative  
suspected AK and one culture-positive AK; in 2016, 
there were 4 cases of culture-positive AK. There were  
no statistically significant demographic or clinical 
differences between culture-positive and culture- 
negative AKs.

After clinical diagnosis, all patients were started 
on standard treatment for AK, which included a  
combination of hexamidine with chlorhexidine eye  
drops. Ocular steroids were started at a later stage 
based on clinical response to treatment. Acanthamoeba  
culture-positive patients all presented with relatively  
good VA better than 6/24. Two of the culture-positive 
patients improved after a month of treatment, while 2 
worsened. When comparing the presenting VA with the  
VA at the most recent follow-up, 2 Acanthamoeba 
culture-positive patients had vision worse than 6/120 at  
last visit (Patients 19 and 24), despite having good 
presenting VA (6/9 and 6/15, respectively).

Our study investigated the prevalence of AK over a 
5-year period at the National University Hospital. We 
found an increase in the number of culture-positive  
patients in 2016, with all being young female CL wearers.

AK is an uncommon but sight-threatening form of 
infectious keratitis. Improper OrthoK lens wear increases 
the risks.3 A previous local study postulated the use of 
Complete multipurpose solution (Advanced Medical  
Optics Inc, Santa Ana, US) as a possible cause of an 
outbreak of AK in 2007.4 Diagnosing AK is challenging 
as early disease has minimal clinical features. In our  
study, no culture-positive patient had the classical finding  
of a ring infiltrate, or severe pain out of proportion to  
clinical signs—a hallmark feature of AK.5 Diagnostic 
modalities include confocal in vivo microscopy, corneal 
histology, and corneal scraping culture (gold standard),  
but the yield is often poor due to reduced amoebic 
density or altered morphology from antimicrobial use.6  
Polymerase chain reaction is a potential method for  
diagnosis of patients with reduced amoebic density 
from antibiotic use, but they are not readily available.  
Conversely, sometimes the diagnosis of AK cannot be  
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made despite all the clinical features—Patient 15 had  
all the clinical features of “classic” AK, but her multiple 
corneal scrapings, confocal microscopy and corneal 
histology were negative.

Treatment for AK is equally challenging. Standard 
treatment includes aggressive combined biguanide with 
aromatic diamidine topical therapy. Most available 
treatments target the active trophozoites, but are not as 
effective in eradicating the cystic form.7 In our study, 
despite aggressive combined therapy, Patients 19 and 24 
still developed corneal decompensation needing corneal 
transplants, possibly due to resistance of the cystic form  
to the antimicrobial agents. For surgical treatment, 
penetrating keratoplasty is considered if there is persistent 
inflammation or infection despite maximal antimicrobial 
therapy.8 However, the 1-year survival of penetrating 
keratoplasty may be as low as 55%.9 In our centre, we  
prefer deep anterior lamellar keratoplasty (DALK) due 
to a faster recovery period, lower rejection rate and  
improved visual outcomes.10 Nonetheless, the benefits  
have to be weighed against the increased risks of  
residual parasitic load on the corneal endothelial surface 
after surgery.4 For instance, Patient 19 developed  
endothelial decompensation, which precluded DALK  
as a viable treatment option.

There are several limitations to our study. Being a 
retrospective study, data fields were non-standardised. 
A small sample size, compounded by missing data such  
as the brands of CL and solution usage precluded further 
clinical analysis. We also did not perform confocal 
microscopy in all our patients as this investigation is 
not routinely available in our centre, which could have  
resulted in cases of false negatives. Future prospective 
studies using a standardised data collection form and 
a standard protocol of workup for AK would help to 
circumvent this problem.

In conclusion, AK is an uncommon clinical entity but  
tends to have significant visual morbidity. Its risk is  
increased in CL use. The treatment of AK is prolonged  
and visual outcome is guarded.
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