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Abstract
Objectives: Acanthamoeba keratitis (AK) is a rare sight-threatening infectious disease with no approved pharmacological

treatments. Topical polihexanide 0.8 mg/ml (PHMB 0.08%) completed a pivotal clinical trial showing a medical cure rate of

84.9%. The purpose of this study is to evaluate the efficacy and safety of PHMB 0.08%, given as monotherapy, in clinical

practice.

Methods: consecutive cases of AK were included. Diagnosis was confirmed by in vivo confocal microscopy or PCR.

Patients were treated with PHMB 0.08% as part of a name-based compassionate use program. Treatment delivery fre-

quency and termination were as advised in the pivotal clinical trial. Medical cure was defined as clinical evidence of healed

epithelium and absence of corneal inflammation lasting 3 months after discontinuing all treatments.

Results: twelve eyes of 11 contact lens wearers with AK of variable severity were evaluated. Eleven of 12 (91.7%) eyes

achieved a medical cure with no surgery. One eye had a corneal perforation and required emergency therapeutic kera-

toplasty. The median time of treatment with PHMB 0.08% was 100 days (range 35–222). Seven eyes (58.3%) reached a

final visual acuity of 20/50 Snellen or better. Two subject reported worsening of conjunctival hyperaemia during the inten-

sive phase of the treatment. No other adverse drug reactions were observed.

Conclusion: topical treatment with PHMB 0.08% monotherapy successfully cured AK in 11 of 12 eyes when used in

real-world clinical practice, thereby confirming that results observed in the clinical trial could be obtained in this setting.
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Introduction
Acanthamoeba keratitis (AK) is a rare sight-threatening
ocular infection that occurs primarily in contact lens
wearers. The estimated population incidence per year is
1–3 cases/million,1,2 while amongst contact lens wearers
the incidence is 20–50 cases/million.2–4 There is currently
no approved pharmacological treatment for AK.
Available options are off-label antiseptic products, the
most used being biguanides (polihexanide [PHMB] or
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chlorhexidine), which are given alone or in combination
with a diamidine 0.1% (propamidine or hexamidine).5–8

Until 2023 only two prospective randomized trials had
been reported in patients with AK9,10 providing insuffi-
cient evidence to evaluate the relative effectiveness and
safety of medical therapy for the treatment of AK.11 The
expected outcome of actual treatments can be derived
from the three largest retrospective case series (more than
500 eyes in total) reporting a medical cure rate of approxi-
mately 60%4,12,13 and a poor outcome (low vision and/or
surgery) in 40% of subjects.12 Therapeutic keratoplasty is
usually limited to severe or progressive cases not respon-
sive to medical treatment and this occurs in approximately
25% of patients.14,15 Polihexanide 0.8 mg/ml (PHMB
0.08%), a recently developed preservative-free ophthalmic
solution, was successfully studied in a randomized clinical
trial using a detailed treatment delivery protocol
(ClinicalTrials.gov: NCT03274895).16 The medical cure
rate without surgery was 84.9% with a median time-to-cure
of 147 days. Therapeutic keratoplasty was necessary in
7.8% eyes and toxicity was reported in 1.5% cases.16

This product has been made available by the
Manufacturer (SIFI S.p.A., Italy) in several EU countries
before the marketing authorization through a name-based
compassionate use program.

We describe here clinical characteristics and outcomes
of a series of consecutive patients with AK who entered
in the compassionate use program in 3 referral corneal
centres in Italy with the purpose to provide information
on clinical effectiveness and safety of PHMB 0.08%
when used in a real-life clinical practice setting.

Methods
This was a clinical chart review of consecutive patients
with AK treated from January to July 2023 with PHMB
0.08% at 3 cornea centres in Italy (SS Giovanni and
Paolo Hospital and Veneto Eye Bank Foundation-
Venice, San Raffaele Scientific Institute-Milan, and the
University of Verona). Patients were previously included
in a name-based compassionate use program approved
by the Italian Medicine Agency (AIFA) in 2022. A
written informed consent was obtained before the partici-
pation in the program and the treatment of each patient
was approved by a local Ethics Committee. Demographic
data were anonymized.

An AK diagnosis was suspected on clinical findings and
confirmed by in vivo confocal microscopy (IVCM) and,
when available, by polymerase chain reaction (PCR). AK
was classified into 3 stages, as described by Robaei.17

Patients were given hourly drops of PHMB 0.08%
(daytime only) for 5 days; after which the treatment was
tapered off to every 2 h for 1 week, then to every 3 h for
additional 7 days and finally to four times a day until
cured. This was the protocol recommended for the use of

this drug in the phase 3 trial.16 All patients underwent a
complete ophthalmic examination according to routine
procedures of each cornea centre. Criteria for the use of
concomitant medications (as corticosteroids or antibiotics)
were not set in advance and each physician established
their use on an individual basis. Patients were evaluated
on weekly or monthly basis according to routine proce-
dures of each centre. Medical cure was defined as clinical
evidence of elimination of Acanthamoeba (healed epithe-
lium and absence of corneal inflammation) maintained
for at least 3 months after discontinuing all pharmaco-
logical treatments, with no surgery or switch to another
anti-amoebic product.16

Results
Eleven patients wearing contact lens diagnosed with AK
were treated with of PHMB 0.08% as monotherapy. One
subject had a bilateral infection. Patient demographics,
clinical characteristics, and outcomes are summarised in
Table 1 and listed in Table 2.

All patients showed typical clinical findings of AK.
Purely epithelial disease (Stage-1) was encountered in 2
patients and 6 had advanced (Stage-3) disease including
corneal ring infiltrates, severe inflammation or hypopyon.
Most patients had low vision; only 3 patients had a
visual acuity≥ 20/50 Snellen at presentation. Pain was
present in 8/11 (72.7%) patients.

PHMB 0.08% treatment resulted in complete corneal
healing with resolution of ocular inflammation in 11/12
eyes (91.7%). Adjunctive therapy with topical steroids
was given to 3/12 eyes (25.0%) while topical antibiotics
were used in 8/12 eyes (66.7%). No relapse was observed
after a follow-up off-treatment of 3 months. Images from 3
representative cases are shown in Figure 1. A patient with
an advanced disease underwent to an emergency kerato-
plasty due to corneal melting and perforation during the
first month of therapy with PHMB 0.08%; after an add-
itional treatment with PHMB 0.08% (2 months) and 2
further months off-therapy, the disease was considered
resolved. The mean (SD) duration of treatment was 101
(51) days (median 100, range 35–222 days). A final
visual acuity of 20/50 Snellen or better was measured in
7 patients while 4 had visual acuity less than 20/100 due
to residual central cornea leucoma.

A moderate to severe temporary conjunctival hyper-
aemia was detected in 2 patients during the intensive
phase of treatment; for one of them this event was likely
due to anti-amoebic drug toxicity. No additional adverse
drug reactions were recorded.

Discussion
There is no recognized standard of care for the medical
treatment of AK in any country. Current first-line agents
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are unlicensed biguanides (chlorhexidine, PHMB) often
compounded and used in combination with diamidines
(propamidine, hexamidine).8 In addition, the treatment
delivery protocol for these antiseptics is not standardized
and remains empirical.

A novel preservative-free ophthalmic solution contain-
ing PHMB 0.08% successfully completed a phase 3 rando-
mized clinical trial using a detailed treatment protocol. In
that trial, 84.9% of patients (adjusted to 86.7% for baseline
imbalance in covariates affecting outcomes) treated with
PHMB 0.08% monotherapy reached a medical cure
within 12 months from randomization.16 These results
are the best reported and much higher than those described
in recently reported retrospective studies conducted in the
EU and US including more than 500 cases of AK.4,12,13

Since the detailed drug delivery protocol and the tight
monitoring typical of clinical trial may have accounted
for the improvement in outcomes,16 it is important to
understand if these results are transferable to real-world
clinical practice.

This is the first case series of patients with AK treated
with PHMB 0.08% outside a clinical trial setting. Since
IVCM exhibits higher specificity and sensitivity than
culture and PCR,18 this technique was used to confirm clin-
ical diagnosis of AK, whereas, as in the clinical trial,16 AK

resolution was a pure clinical judgement (healed epithe-
lium and absence of corneal inflammation) because a nega-
tive IVCM may be insufficient to provide certainty of a
cure.19

It is well recognised that poor outcomes of AK are
associated with delayed diagnosis, use of steroids
before anti-amoebic therapy and severity of disease at
presentation.3,5,17,20 Our series had several risk factors
predictive of a negative outcome; indeed, 6 eyes had an
advanced stage of disease (Stage 3) at presentation, 5
eyes a delay in the anti-amoebic treatment >3 weeks
from symptom onset and 10 eyes received steroids
before starting PHMB 0.08%. Despite these poor progno-
sis parameters at baseline, the overall medical cure rate
obtained using PHMB 0.08% was high (91.7%) and com-
parable to that reported in the clinical trial (84.9%; 95%
CI= 73.9–92.5).16 As expected, the duration of treatment
was highly variable ranging from 35 to 222 days with a
median of 100 days; this is comparable with that reported
in the clinical trial (146 days) with a Q1, Q3 (interquartile
range) of 94, 217 days indicating that 25% of cases were
cured in under 94 days and 25% over 217 days. PHMB
0.08% was used as monotherapy and administered in
the daytime only (i.e., no administration during the
night was required), which may improve patient’s

Table 1. Summary table of cases with Acanthamoeba keratitis treated with PHMB 0.08%.

Patients n= 11 Eyes n= 12

Sex (n, %) Diagnosis (n, %)
Male 4 (36%) IVCM alone 7 (58%)

Female 7 (64%) IVCM+ PCR 5 (42%)

Age (years) BCVA (Snellen) at baseline (n, %)
Mean (SD) 41.4 (19.5) ≤20/100 9 (75%)

Range 17–67 ≥20/50 3 (25%)

Time from onset of symptoms Disease stage (n, %)2

< 21 days 6 (55%) I 2 (17%)

>21 days 5 (45%) II 4 (33%)

III 6 (50%)

Previous topical treatment (n, %) Duration of treatment with PHMB 0.08% (days)
Corticosteroids1 10 (91%) Mean (SD) 101 (51)

Antibiotics 8 (73%) Median 100

Anti amoebics (chlorhexidine, PHMB 0.02%) 3 (27%) Range 35–222

Concomitant topical treatments (n, %)
Corticosteroids 3 (25%)

Antibiotics 8 (67%)

None 2 (17%)

Clinical resolution (n, %)3

Yes (cured) 11 (92%)

No (surgery) 1 (8%)

BCVA (Snellen) at the end of treatment (n, %)
≤20/100 5 (42%)

≥20/50 7 (58%)

1Corticosteroids were discontinued in all patients before starting PHMB 0.08%.
2Stage of disease (Robaei et al. 2014).
3Confirmed 3 months off-treatment with no sign of a recurrence.

IVCM= in vivo confocal microscopy; BCVA= best corrected visual acuity; PCR= polymerase chain reaction.
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adherence to the therapeutic regimen. It is noteworthy that
the medical cure was confirmed after a follow-up of 3
months off-therapy to exclude any late relapse of inflam-
mation or infection.16 Regarding visual acuity, at presen-
tation 9/12 eyes had a low vision (20/100 or worse) while
at the end of treatment 7/12 reached a visual acuity of 20/
50 or better. One case with an advanced stage AK
required a reconstructive keratoplasty 1 month after start-
ing medical therapy because of peripheral corneal perfor-
ation, a common complication in case of AK21; this
patient was cured after a further course of treatment
with PHMB 0.08%, suggesting elimination of
Acanthamoeba by the combination of PHMB 0.08%
and the keratoplasty.

One uncertainty, for many practitioners and patients,
which may alter the outcomes elsewhere relates to the pos-
sibility that time from the first onset of symptoms to the
start of treatment with PHMB 0.08% monotherapy may
be further extended than was the case in this study for
several reasons as follows. The most common causes of
such delays are misdiagnosis, lack of availability of the
techniques able to quickly confirm the diagnosis, and the
time required to procure an effective anti-amoebic
product, which often needs to be imported or compounded.
The increase in availability of IVCM and PCR, together
with the use of a detailed drug delivery protocol, and the
prompt availability of an effective licenced medicinal
product can help to achieve a good outcome in patients

Figure 1. Images of 3 cases of Acanthamoeba keratitis treated with PHMB 0.08%. The case number (see Table 1) is shown on the top of

each column. Each row includes in vivo confocal microscopy (a), slit lamp image at baseline (b) and slit lamp image at the end of

treatment (c). Case #9 (Stage 3 AK). a. Hyper-reflective round elements compatible with Acanthamoeba cysts. b. Central stromal

infiltrate with hypopyon. c. The cornea infiltrate is less dense and corneal neo vessels from the inferior periphery contribute to

resolution of keratitis and inflammation. Case #3 (Stage −3 AK). a. Hyper-reflective round elements compatible with Acanthamoeba
cysts. b. Ring infiltrate in the inferior corneal sectors, large epithelial defect and severe conjunctival hyperaemia. c. Residual mild

subepithelial fibrosis on the left side of the corneal surface which almost reaches the optic zone. Case # 7 (Stage-2 AK).

a. Hyper-reflective double-walled round elements compatible with Acanthamoeba cysts and cysts in active replication. b. Paracentral

stromal infiltrate and epitheliopathy. c. Resolution of stromal infiltrates and residual mild leukoma. Cornea infiltrates disappear and mild

leukoma remains evident.

Franch et al. 5



with AK. However, it is also important for practitioners to
realize that an intensive initial phase and a protracted treat-
ment course are needed to achieve a medical cure.
Furthermore, in the event of an inadequate response to
treatment additional anti-amoebic drugs, either substituted
or in combination, may be required. The development of
drug toxicity and worsening infections, even with effective
anti-amoebic treatment, may necessitate treatment adjust-
ment or urgent eye surgery to address the infection or
restore corneal structure.

We acknowledge the low number of patients included
in the present report, as a limitation of the study.
However, we thought these initial data of value to substan-
tiate the hypothesis that results obtained in the clinical trial
could be replicated in real-world clinical practice, outside a
trial setting, providing the drug is delivered and patients
monitored as recommended.
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