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Abstract

Purpose

To unveil the long-term prognosis of Acanthamoeba keratitis based on clinical presentation and timing of
diagnosis to better inform patients since first visit regarding their length of treatment, quality of life, and
visual function.

Methods

Retrospective observational study enrolling patients with Acanthamoeba keratitis from 1994 to 2019.
Patients with complete eye examination and medical records were analyzed. Severity of the disease, the time
from onset of symptoms to the appropriate therapeutic regimen, the time until clinical resolution, visual
function, and long-term follow-up were evaluated. Quality of life was assessed at last follow-up visit by
means of VFQ-25 questionnaire.

Results:

Thirty-five patients (40 eyes) were assessed. The overall healing time of patients with Acanthamoeba
keratitis was 12.5£3.5 months, while patients with a severe corneal ulcer (stage I1I) had a significant longer
healing time (16.24+3.7 months) compared to patients with stage II (7.04+0.7 months) or I (7.7+1.5 months;
p<0.05). Patients who received a prompt therapy (<30 days form symptoms onset) had a reduced healing
time compared to patients with a delayed diagnosis (p<0.01). Quality of life was assessed after a mean of
11.7 £4.7 years and it was mildly reduced (86.6=17). Patients that were diagnosed early (< 30 days from
onset) showed a lower reduction in quality of life than in patients that were diagnosed >30 days from onset.
After resolution, 59% of patients considered unnecessary any further proposed surgical intervention.
Conclusions:

Delayed diagnosis of Acanthamoeba keratitis and disease severity significantly increase healing time and
duration of treatment. The time to diagnosis and disease stage at diagnosis predict the duration of treatment,
the final outcome, quality of life, and the requirement of surgery. These data would allow to promptly inform

patients about long term disease timeline, future outcomes, improving disease acceptance and quality of life.



Introduction

Corneal damages induced by Acanthamoeba, a free-living ubiquitous protozoan, represent a major challenge
for ophthalmologists and their patients’ visual function and outcome.'” Corneal ulcers > caused by
Acanthamoeba are responsible for a painful and sight-threatening disease that requires frequent and
prolonged, often even surgical, treatment to restore a healthy ocular surface."” "

The use of contact lenses is the major risk factor, accounting for 93% of all cases of Acanthamoeba keratitis
(AK).? The annual incidence of corneal damages has been reported at 0.33 cases per 10.000 contact lens
wearers.”* Several variables may influence the outcome of AK: time of diagnosis after first symptoms,
different Acanthamoeba strains, individual immune responses, and disease severity.'”* These variables make
it difficult to predict the clinical course of the disease, the frequency and duration of follow-up, and
subsequently the patients’ quality of life."'

In this retrospective study we evaluate how AK patients disease stage, time from onset of keratitis to
appropriate treatment, time to clinical resolution, and visual acuity could critically affect healing time, and

future risk for surgery since diagnosis. This analysis would allow to promptly inform patients about long

term disease timeline, quality of life and future outcomes, improving acceptance of this long course disease.

Patients and Methods

A retrospective case series'was conducted on medical records and corneal photographs of patients with AK
that had been referred to our tertiary ocular surface center at the University Hospital Campus Bio-Medico of
Rome from 1994 to 2012 with 12.2+5.5 (mean+SD; 10 years median) years follow up time. Each patient was
evaluated and treated until his cornea was healed and the eye was quite.

Patients with AK were selected based on a culture proven Acanthamoeba infection or histopathological
confirmation of trophozoites or cysts, as well as on polymerase chain reaction amoebic specific genome
detection."* " Signs and symptoms were recorded and a standard treatment regimen with a combination of
0.1 % propamidine isethionate and 0.02 % polyhexamethylene biguanide was started once the diagnosis was
confirmed.'*'*'” On the basis of their clinical records and corneal images obtained at their first visit a staging

of the AK severity was made according to previous reports.'®'® Briefly, stage I included patients with corneal



epitheliopathy; stage II included patients with corneal epithelial defects and stromal or perineural infiltrates;
stage I1I included patients with 1 or more features of stage 2 plus a corneal ring infiltrate (Fig. 1)."

Patients that received a complete eye examination, including corneal photographs in 2019 were analyzed.
For those patients with retrievable medical records and previously obtained corneal photographs but unable
to come for ocular examination a phone interview was made concerning the development of their disease
(relapses, surgical procedures, change in their quality of life and visual acuity if available).

Corneal photographs were taken using a photographic slit lamp (CSO®) at 10x and 16x magnification,
according detailed cornea clinic picture acquisition guidelines.

Time from the onset of symptoms to clinical diagnosis was considered time to diagnosis; time from clinical
diagnosis to complete corneal healing was considered as resolution of the disease.

Furthermore, all rehabilitation methods were reported, particularly contact lenses or glasses, as well as
corneal lamellar or penetrating transplants that were performed.

The measure of the best-available visual acuity (VA) at the last follow-up visit was categorized into 4 grades
of visual outcome as previously described®, grade 1 being a good outcome and denoting final VA 20/30 or
better, grade 2 being final VA of 20/40 to 20/60, grade 3 being VA of 20/80 to 20/200, and grade 4 being a
poor outcome because of a final VA of worse than 20/200. Patient’s quality of life was assessed with the
validated questionnaire VFQ-25 in all patients with a final follow-up visit in 2019.*'

The Ethic Committee of the University Hospital approved the study and the research was conducted in
accord with the requirements of the tenets of the Declaration of Helsinki. Study details and potential benefits
were thoroughly explained to patients, to whom at last follow up visit in 2019 VFQ-25 questionnaire was
administered, and all of them signed an informed consent form before participation in the study.

Patient scores for all outcome variables were calculated by number of involved eyes, with 95% confidence
interval for each outcome measure. The differences between stages were assessed using the one-way Anova
non-parametric test, while the differences between mean values between the groups were assessed with

paired samples t test. A P value of 0.05 was chosen as the limit of statistical significance.



Results

In our retrospective study we evaluated medical records and photographs of 35 patients (40 eyes) referred to
our tertiary ocular surface center at the University Hospital Campus Bio-Medico of Rome from 1994 to
2012. The demographic characteristics of 27 included patients are reported in Table 1. 18% of all patients
had AK in both eyes. The mean age at onset of AK was 30+13 years (male 32415 yrs; female 28+13 yrs).
Most eyes (47%) were classified as stage II1. 87% of all patients had a central corneal infection, while the
paracentral cornea was involved in only 17.3 % of all eyes.

We found in 27 patients (31 eyes) an overall mild reduction of quality of life (Score: 80.6%17/100). Patients
that were diagnosed early (<30 days form symptoms onset) represented with a better quality of life than
patients diagnosed >30 days after first symptoms (Fig. 2).

The mean healing time, i.e. from beginning of treatment to clinical resolution, was 12.54+3.5 months, with a 7
months median. Patients presenting with a severe corneal ulcer (stage I1I) had a significant longer healing
time (16.2+3.7 months) compared to patients with stage II.(7.04+0.7 months) or stage I (7.7+1.5 months;
p<0.05; Fig. 3A). Patients who received a prompt Acanthamoeba therapy (<30 days form symptoms onset)
represented with a significant lower healing time compared to patients with a delayed diagnosis (>30 days
form symptoms onset; Fig. 3B; p<0.01).

Seventy percent of the patients with severe residual outcome (grade IV AK) *° showed severe visual
impairment even after clinical resolution (Fig. 4A). To restore visual function, 41% of all patients required
corneal surgery. Fifty-nine percent of the patients despite visual impairment considered unnecessary further
surgical procedures. Visual acuity slighty decreased in these unoperated patients (LogMar 0.13+0.1; Table
1). 53% of patients with advanced stage III required corneal transplantation to achieve a good visual outcome

(Fig. 4B). Only 1 patient with early disease stage required surgery.



Discussion

We found that the ophthalmologist can predict AK treatment duration, healing process and clinical outcomes
at patient’s first visit. Particularly, time of diagnosis (< or > 30 days from symptoms onset) and disease
severity help predict treatment duration, possible outcome, and need for surgery. These data critically impact
patient compliance to advised treatment, professional and personal future choices, as well as quality of life —
especially in this young age group. Interestingly, majority of patients considered unnecessary further surgical
procedure that we proposed after infection resolution. Quality of life was only mildly reduced when assessed
after more than a decade from clinical resolution.

The high rate of patients with late stage AK suggests a current trend of misdiagnosis, which ultimately
affects patient care and prognosis. A prompt diagnosis and start of therapeutic treatment significantly
improves corneal healing and reduces the risk of surgical procedures. Here, we report that corneal ulcers
induced by Acanthamoeba require a mean time of 12.5 months to heal and to restore the ocular surface.
Patients presenting with severe corneal ulcers require an even longer treatment. In addition, we show that
patients with severe AK had longer follow-ups compared to patients with stage I or II. Our data confirm
previous reports by Carnt et al.* indicating that patients with AK require 10 months of treatment with 38
months of follow-up and a mean number of 31 visits to restore their ocular surface. In spite of this, they may
end up with poor vision requiring corneal transplantation.”® In our study 41% of all patients, although treated,
required a corneal surgical procedure, probably due to a higher paracentral incidence of AK in stage II and I.
In fact, among enrolled eyes 46.8% were severe cases with corneal rings and intense inflammation. Patients
with mild (stage 1) or moderate (stage II) disease had a better prognosis and final outcome. Thus, an early
diagnosis improves the visual outcome and reduces the need for additional surgeries.”**’

Surgical procedures have been frequently reported as a consequence of permanent corneal damage due to
AK.”**" In our study all patients, who required transplant surgery, had a poor or very poor outcome
according Dart staging,”® mainly related to the advanced stage before the surgery, as well as, to the central
corneal localization of the disease at diagnosis. Only one patient with early stage AK and Dart grade 1
received surgery because of the bilateral central corneal infection.

In our patients, quality of life was possibly reduced because of their long and painful treatment as well as the

frequent follow-up visits until clinical resolution, which often takes months. Moreover, bilateral corneal



damage as well as a permanent functional damage in severe cases further reduces the quality of life. In
addition, the mindfulness of disease timing and timeline as well as the need for intense treatment or complex
surgery limit patient personal future life and working choices. Thus, the major impact on quality of life is not
only related to the sequelae of AK, but to the long healing time, which is characterized by severe daily pain
with relapsing acute episodes as well as a frequent treatment and follow-up protocol.

Our study limitations are the low number of patients as compared to previous report as well as the
retrospective method of analysis. In one elderly patient, age could have influenced his answers to quality of
life questionnaire.

In summary, a prompt diagnosis reduces the need for prolonged medical treatment and for surgical
procedures. Mildly reduced quality of life in the long term might endorse patitents’ choice to not consenting
to corneal transplant as we recommend after infection resolution. The time to diagnosis from first symptoms
and disease severity (disease stage) predicted healing process, duration of treatment, visual outcome and risk
of surgery. These data would allow to promptly inform patients about their long-term disease timeline and
future outcomes, improving disease acceptance . This information can support patients in making personal

and work-related life choices, and help to increase the compliance to a long, intense, and painful treatment.
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Figure Legends:

Fig. 1. Representative slit lamp pictures showing the clinical development of a female patient wearing
contact lenses with Acanthamoeba keratitis. Images showing (A) a central corneal ulcer with mild opacity in
the corneal stroma (Stage I), (B) an initial corneal ring (Stage II), (C) a complete corneal ring with a corneal

epithelial ulcer and corneal stroma opacity (Stage III) Images were taken with a CSO SL, 10x magnification.

Fig. 2. The time of diagnosis and disease severity of acanthamoeba keratitis determine the healing time. (A)
Corneal healing time (months) from diagnosis to resolution of the disease is shown according to (A) disease
stage and (B) time of diagnosis (< vs. > 30 days from symptoms onset). ANOVA, *p<0.05; ** p<0.01; ***

p<0.001.

Fig. 3. The disease severity determines the final visual outcome and the need of surgery. (A) Functional
visual outcome of patients according to their disease stage is'shown. (B) Rate of patients that received

surgery (transplantation) according to their disease stage. ANOVA *p<0.05; ** p<0.01; *** p<0.001.

Fig. 4. Quality of life in patients with Acanthamoeba keratitis depends on time of diagnosis. Results from a
VFQ-25 quality of life questionnaire are shown based on time of diagnosis (< vs. > 30 days from symptoms

onset). Student t test*p<0.05; ** p<0.01; *** p<0.001.



Table 1. Patients’ Characteristics
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