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ABSTRACT

Background. Leprosy, a chronic granulomatous disease affecting mainly the skin and peripheral nerves, has widely 
recognized ocular complications. It is a significant cause of visual impairment in countries where it is still prevalent, 
including the Philippines.

Methods. This was a cross-sectional study that determined the clinical profile and distribution of ocular pathology 
among Filipino patients with leprosy seen at a tertiary institution in the Philippines.

Results. A total of 67 patients consented to be included in the study and were evaluated by an ophthalmologist. 
Thirty-seven out of the 67 patients diagnosed with leprosy had reported ocular findings. The average age was 
41.2 ± 13.1 years and the majority of patients were men (78%). Thirty-six patients were multibacillary cases, 10 
(27%) had a lepra reaction, and 24 (65%) were undergoing multi-drug therapy. Three patients had varying degrees 
of visual acuity impairment (one was visually impaired with visual acuity [VA] 6/24-6/60, one with VA 3/60-5/60, 
and one with VA <3/60). Steroid-induced cataracts occurred in four patients (6%) with concurrent or previous 
systemic corticosteroid treatment for lepra reactions. Univariate logistic regression and Fisher’s exact test of patient-, 
disease-, and treatment-related variables on ocular morbidity revealed non-significant values for all variables except 
for age with an odds ratio of 1.1 (95% CI, 1.04, 1.16) (p = 0.001).

Conclusions. No ocular morbidities directly caused by leprosy were seen, and treatment-related ocular findings 
(steroid-induced cataracts) were the only morbidities documented. There is an age-related risk for developing ocular 
morbidity in patients with leprosy.
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INTRODUCTION

Leprosy, a chronic infectious granulomatous disorder 
caused by Mycobacterium leprae, has widely recognized ocular 
complications besides its typical cutaneous and peripheral 
nerve involvement.1,2 Accounting for the highest incidence of 
ophthalmic complications for any human bacterial infection, 
these ocular changes may occur due to the following 
mechanisms: 1) direct bacterial invasion, leading to keratitis, 
scleritis, and uveitis; 2) trigeminal and facial nerve paralysis, 
resulting in lagophthalmos and exposure keratopathy; 3) lepra 
reactions causing iritis, corneal hypoesthesia, nerve paralysis, 
keratitis, etc.; and 4) destruction of autonomic fibers of 
the eye leading to iridocyclitis.3-5 Cataract formation, both 
age-related and corticosteroid-related during lepra reaction 
treatment, contributes to blindness in as many as 40-50% of 
all leprosy cases.6 The advent of multi-drug therapy (MDT) 
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for leprosy has drastically reduced its global burden and 
its subsequent associated disabilities; however, the disease 
remains a significant cause of visual impairment and blindness 
in developing countries where it remains prevalent.1,6 In 
2005, the Philippines was the largest contributor of new 
cases (44%) in the Western Pacific Region at that time.7 In 
2006 and 2008, the number of leprosy cases exceeded 3000 
per 10,000 population.8 In 2018, the Philippines was the 
sole country in the Western Pacific Region to report more 
than 1000 new cases.9 The country remains an endemic 
region with prevalence ranging from 0.3 to 0.47 from 2013 
to 2018.9,10 Despite active control measures against leprosy, 
around 11% will have potentially sight-threatening ocular 
manifestations (PSOM) – cataracts, lagophthalmos, corneal 
hypoaesthesia, corneal ulcers, iridocyclitis/uveitis, scleritis, 
and glaucoma – and 2.8% will be blind.11,12

Earlier unpublished local data collected from 1977 
to 1982 in Dr. Jose N. Rodriguez Memorial Hospital in 
Tala, Caloocan, Philippines, found blindness to occur in 
232 eyes (18.2%) of 1081 patients as a late consequence of 
the disease.13 Various studies on ocular leprosy published 
before 2009 included Filipinos in some population subsets 
(e.g. the Longitudinal Study of Ocular Leprosy or LOSOL 
study, in which one of the sites was Cebu), and have shown 
that lagophthalmos, cicatricial ectropion, uveitis, cataracts, 
corneal scars, trichiasis, and madarosis were the most 
common ophthalmologic complications identified.11,14-20 
The majority utilized the 5-point ophthalmic evaluation 
to document these findings, and very few included 
ophthalmoscopy. Proper evaluation of ocular pathologies 
requires a complete ophthalmologic examination, which 
includes a slit-lamp examination, gonioscopy, applanation 
tonometry, ophthalmoscopy, and perimetry.21

Gaps in epidemiologic information for ocular leprosy 
remain as well, with the studies and surveys conducted 
being heterogeneous and with results that are difficult to 
generalize.2,11,21 Hence, this study aimed to provide local 
evidence on the burden of ocular pathologies among Filipino 
leprosy patients in its time using a complete ophthal-
mologic evaluation in a tertiary center and identified risk 
factors for their development.

MATERIALS AND METHODS

A cross-sectional observational prospective study was 
conducted at the University of the Philippines-Philippine 
General Hospital Section of Dermatology and Department 
of Ophthalmology and Visual Sciences outpatient clinics 
from May to October 2009. The study protocol was approved 
by the Institutional Review Board of the Philippine 
General Hospital. Using an assumed prevalence of 57%, a 
confidence level of 95%, and a margin of error of 7%, a target 
sample size of 117 was computed.22

We included adult and pediatric patients clinically 
diagnosed with Hansen’s disease and confirmed by histo-

pathology who gave informed consent. The diagnosis of 
leprosy was defined as the presence of one or more of the 
following signs/symptoms of leprosy, together with skin 
biopsy findings compatible with leprosy: a) hypopigmented 
or reddish patch, plaque, or nodule with definite loss 
of sensation; b) peripheral nerve enlargement, pain, or 
tenderness; and c) acid-fast bacilli on skin lesions or nerve 
tissue (slit-skin smear or Fite-Faraco stain), and categorized 
using the WHO Classification system as either pauci-
bacillary (PB) or multibacillary (MB) cases.1

Ophthalmologic Evaluation
Volunteer patients fitting the criteria were directed to 

the ophthalmology department for a comprehensive eye 
examination, which included the following: a) directed 
ophthalmic history; b) gross examination of ocular adnexae 
(lids, eyebrows, eyelashes, conjunctivae), c) extraocular 
muscle testing (range of motion of six cardinal gazes); d) 
visual acuity without correction, then best-corrected visual 
acuity with manifest refraction; e) color vision test with 
pseudoisochromatic plates; f ) applanation tonometry; g) 
slit-lamp examination; h) stereoscopic optic nerve and 
macula examination; i) indirect and dynamic gonioscopy, 
and j) dilated indirect ophthalmoscopy. Visual acuity was 
measured using a Snellen chart at 6 meters reading distance. 
Refraction was carried out with the use of a retinoscope and 
phoropter, and the best-corrected visual acuity was obtained. 
With the best correction, color plate testing was done using 
an American Optical Pseudoisochromatic 18 Plate Test 
Book (American Optical Company, Philadelphia, USA) 
to assess color discrimination and optic nerve function. A 
slit lamp with Goldmann Applanation Tonometer (Haag-
Streit, United Kingdom) and digital camera attachments was 
used for the gross and slit-lamp examinations to visualize 
the anatomy of the eye. Cataractous lenses found on slit-
lamp evaluation were evaluated whether they were visually 
significant. Visually significant cataracts in this study were 
defined as the presence of any of the following, in either eye: 
best-corrected vision less than 6/12 in the cataractous eye, 
any Lens Opacities Classification System III grading of ≥2, 
the primary cause of visual impairment in the said eye, and 
reported general vision was poor/very poor.23 A Volk Super 
Field fundus lens (Volk Optical, Ohio, USA) was used for 
stereoscopic optic nerve and macula examination through 
an undilated pupil. Indirect and dynamic gonioscopy was 
performed under topical anesthesia (proparacaine 0.5% eye 
drops) using an Ocular Sussmann Four-Mirror Gonioscope 
(Ocular Instruments Inc., Washington, USA) to visualize the 
status of the angles. For patients assessed to have infectious 
eye lesions, gonioscopy was deferred and tonometry 
measurements were obtained with a non-contact air-puff 
tonometer. Dilation of the patient’s pupils was done with 
one drop of phenylephrine-tropicamide 0.5% ophthalmic 
drops, followed by indirect ophthalmoscopy to visualize the 
entire retina. 
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Data Analysis
Analysis was done by patient rather than by eye. 

Descriptive statistics were employed for continuous variables 
(age, duration of treatment), presented as means and standard 
deviations; number and proportion for categorical variables, 
describing the distribution of ocular pathologies as well as 
sociodemographic, disease, and treatment characteristics. 
Fisher's exact test was used to analyze the association of 
visually significant cataracts with polar lepromatous leprosy 
and erythema nodosum leprosum (ENL) or Type II lepra 
reaction. Results for univariate analysis of selected variables 
were expressed as odds ratios and p values. Analysis was 
done using STATA Version 11.

RESULTS

Eighty-seven diagnosed cases of leprosy volunteered 
for the study, and 67 (77%) underwent ophthalmologic 
evaluation. Twenty patients consented to the study but did not 
proceed to the ophthalmology department as instructed, and 
were not counted as evaluable participants. Thirty-seven of 
the 67 patients examined in toto (55.2%) had ocular findings.

Demographics and the clinical profile of these patients 
with ocular morbidity are summarized in Table 1. Among 
the 37 who had ocular findings, 28 were male (75.7%) and 
9 were female (24.3%). The mean age was 41.2 ± 13.1 years 
(ranging from 7 – 61 years). Co-morbidities were present in 
13 patients (35.1%), with the most common co-morbidity 

being Cushing syndrome (n=3, 8.1%) secondary to oral 
corticosteroid intake for ENL, followed by hypertension, 
tuberculosis, and dermatophyte infection. PB and MB 
leprosy patients comprised 2.7% (1 patient) and 97.3% 
(36 patients), respectively. Ten patients (27.0%) also had 
lepra reactions, and of those with ocular involvement, 4 
(5.97%) had type I lepra reactions and 6 (8.9%) had type II 
reactions. The majority of included patients (24, 64.9%) were 
undergoing treatment at the time of evaluation; 5 (13.5%) 
were released from treatment within 1 year; 7 (18.9%) 
released from treatment for more than a year; and 1 was a 
newly diagnosed patient (2.7%) who had not received the 
first dose of MDT. All participants with ocular morbidity 
were classified as multibacillary leprosy, including 1 newly 
diagnosed case and 36 (97.3%) who have received MB-MDT 
treatment. The other remaining patient received dapsone 
monotherapy in the late 1990s. Univariate logistic regression 
analysis of patient-, disease-, and treatment-related variables 
showed that age was the only significant variable (Prevalence 
odds ratio 1.10, 95% CI 1.04,1.16).

The following potentially sight-threatening ocular 
manifestations were not found in the sample population: 
corneal anesthesia, lagophthalmos, uveitis, scleritis, and 
advanced glaucoma.

Sixty-three patients or 94.0% had a VA of 6/6 in both 
eyes whether uncorrected (n=30) or with spectacles (n=33). 
The remaining four patients had less than 6/6 vision in either 
eye. There were two patients with visually significant steroid-

Table 1. Clinical and demographic factors and ocular morbidity
With Ocular 

Morbidity (N=37)
Without Ocular 

Morbidity (N=30) Odds Ratio (95% CI) P Value

Patient-related factors
Gender

Male
Female

Age (years)
Comorbidities

28 76)
9 (24)

41.2 ± 13.1
13 (35)

24 (80)
6 (20)

30.3 ± 7.16
9 (30)

-
1.29 (0.40, 4.13)
1.10 (1.04, 1.16)
1.26 (0.45, 3.55)

-
0.673
0.001
0.657

Leprosy-related factors
Disease classification

PB
MB

Lepra Reaction
Type I
Type II/ENL

1 (3)
36 (97)
10 (27)
4 (11)
6 (16)

0 (0)
30 (100)
10 (33)

2 (7)
8 (27)

-
2.5 (0.22, 29.82)
0.74 (0.26, 2.12)

-
0.450
0.575 

Treatment-related factors
Treatment status

New
Ongoing
RFT <1 yr
RFT >1 yr

Duration of treatment (months)
Delay in treatment (months)
Type of treatment

PB-MDT
MB-MDT 
Alternative regimen

1 (3)
24 (65)
5 (14)
7 (19)

15.6 ± 10.8
18.6 ± 24.6

0 (0)
36 (97)

1 (3)

2 (7)
24 (80)

1 (3)
3 (10)

13.2 ± 8.53
23 ± 21.45

0 (0)
30 (100) 

0 (0)

 

-
2 (0.17, 23.56)

10 (0.40, 250.40)
4.67 (0.30, 73.38)
1.03 (0.97, 1.08)
0.99 (0.97, 1.01)

1.00*

-
0.582
0.161
0.273
0.336
0.443

PB, Paucibacillary; MB, Multibacillary; ENL, Erythema nodosum leprosum; RFT, Released from treatment
*Fisher’s exact test used
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induced cataracts (one patient with bilateral best corrected 
vision at 5/60 and the other at 6/24). The remaining two 
patients with decreased VA were incidentally found to have 
diseases completely unrelated to ocular leprosy (1 case of 
Stargardt disease having 2/60 best-corrected vision in both 
eyes, and 1 case of rhegmatogenous retinal detachment 
having 1/60 best-corrected vision in one eye and 6/6 on 
the other). The frequency of distance visual impairment in 
the study population, grouped by treatment category, is 
shown in Table 2.

The most common abnormal ocular finding in the study 
was an error of refraction involving 23 patients (Table 3). The 
next most common pathologic finding was cataracts, found in 
7 patients. Four patients (6.0%) were found to have steroid-
induced cataracts secondary to oral prednisone therapy for 
ENL, two of whom had concomitant Cushing syndrome. 
These patients were all men aged 17, 25, 29, and 45 years. 
Three other patients have undergone cataract surgery with 

6/6 post-operative vision in both eyes. Seven other patients 
had other diagnoses that existed before the diagnosis of 
leprosy. The presence of cataracts was not significantly 
associated with polar lepromatous leprosy (p = 1.0) and 
erythema nodosum leprosum (p = 0.54).

DISCUSSION

The prevalence of ocular involvement from leprosy 
ranges from 6-100%, varying greatly depending on the study 
population, method, and clinical profiles.24 The observed 
ocular complications in this study were quite low (only 
6% for steroid-induced cataracts), and no leprosy-specific 
findings were detected. In general, the low prevalence 
of vision loss in patients with leprosy is likely a result of 
effective MDT and surveillance programs.21 Race may 
play a role, though it may be unclear; for example, in the 
LOSOL study, more eye disease was documented in the 

Table 2. Frequency of distance visual impairment (N=67)

Treatment 
Category

No Visual 
Impairment

N (%)

Visual Impairment
Mild 

(VA 6/12 to 6/18)
 n (%)

Moderate
(VA 6/18 to 6/60)

n (%)

Severe 
(VA 6/60 to 3/6)

n (%)

Blindness
(VA <3/60)

n (%)
New 3 (4.5) 0 (0) 0 (0) 0 (0) 0 (0)
Ongoing MDT 46 (68.7) 0 (0) 1 (1.5) 1 (1.5) 0 (0)
RFT <1 yr. 6 (9.0) 0 (0) 0 (0) 0 (0) 0 (0)
RFT >1 yr. 9 (13.4) 0 (0) 0 (0) 0 (0) 1 (1.5)

VA, visual acuity; MDT, Multidrug treatment; RFT, Released from treatment

Table 3. Ocular findings of the study population (N=67)
Ocular Findings No. (%) Comments

Normal ophthalmologic findings 30 (45)
Error of refraction

Presbyopia
Myopia
Hyperopia
Astigmatism

23 (34)
14 (61)
4 (17)
3 (13)
2 (9)

Lens pathology
Steroid-induced Cataract 
Pseudophakia for presenile cataracts 
Pseudophakia for steroid-induced cataracts

4 (6)
2 (3)
1 (2)

2 out of 4 patients had Cushing syndrome
Underwent cataract surgery before the study, VA 6/6 OU
Underwent cataract surgery before the study, VA 6/6 OU

Iris pathology
Posterior synechiae 1 (2) 7/F with G6PD deficiency, suggestive of a previous old anterior 

uveitis prior to leprosy diagnosis, VA 6/6
Corneal/Conjunctival pathology

Pterygium    
Dry Eye

1 (2)
1 (2)

39/M with small pterygium for both eyes, not requiring surgery
43/M treated for dry eye even before diagnosis of leprosy

Optic nerve pathology
Glaucoma Suspect 1 (2) 61/M with bilateral symmetric enlarged cup-to-disc ratios; 

subsequent workup normal
Retinal pathology

Chorioretinal Scar 
Rhegmatogenous Retinal Detachment 
Stargardt Disease

1 (2%)
1 (2%)
1 (2%)

60/M, incidental finding
44/M, longstanding finding
40/F, poor VA since childhood

VA, visual acuity; G6PD, glucose-6-phosphate dehydrogenase
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Indian and Ethiopian study participants compared to their 
Filipino counterparts.11

In this study, analysis of patient-, disease-, and 
treatment-related variables did not demonstrate any 
significant associations except for age (increased risk for 
ocular morbidity by 10% for every one-year increase in 
age) associated with increased ocular morbidity. In general, 
literature is conflicting on associations with risk factors. 
A study of 292 patients with MB leprosy followed over 2 
years while on MDT did not show any significant risk factor 
associations with age, sex, leprosy classification, duration of 
disease, reactional state, or smear indices, but was significantly 
associated with Grade 2 disability of all extremities.25 In a 
study examining 386 patients with MB leprosy, a significant 
association for PSOMs was found in patients presenting 
with symptoms (e.g., pain, erythema, inability to close the 
eye, burning, and irritation) (OR 2.9, 1.34-6.26).21 In 69 
patients in Nigeria, there was no statistically significant 
difference in the incidence of ophthalmic lesions between 
sexes and leprosy classification.26 In 202 Filipino patients 
with MB leprosy who were monitored for at least five years, 
ocular abnormalities included corneal hypoaesthesia before 
treatment (6%) and lagophthalmos was 3.4%.27 In 302 
patients with leprosy in India, ocular disability occurred in 
39.4%, with 13.07% having grade 1 disability (eye problems 
due to leprosy present but vision not impaired), and 
19.86% having grade 2 disability (severe visual impairment 
with VA<6/60 or inability to count fingers at 6 meters).28 
The visual impairments were more common in those 
with disease duration longer than one year and in those 
staying in leprosaria.29 In a study in Brazil, a greater than 
6 times chance of intense adnexal involvement was seen in 
patients over the age of 50 years, mainly due to Meibomian 
gland dysfunction.24

The most common ocular morbidity detected was error 
of refraction, with most having good visual acuity. This likely 
mirrors the general population, wherein refractive errors are 
the most common cause of visual impairment.29

The second most common finding in the study was 
cataracts. Various studies on ocular leprosy document 
cataracts as one of the leading causes of blindness in leprosy 
patients (40–50% of all leprosy cases, or 86.7% of analyzed 
patients), but their development is likely due to advancing 
age.5,14,30,31 It has been found to develop at around 7% per 
year in patients with lepromatous leprosy over 40 years of 
age.25 The influence of the disease on cataract formation 
is unclear,3,5 but the presence of leprosy triples the risk of 
cataract formation.24 Early hypotheses include infiltration 
of the iris by the mycobacteria and production of quinones, 
promoting cataractogenesis.3,32 Inflammation has been 
purported as a cause upon histological examination of 
cataracts.5 The role of chronic uveitis in cataract formation is 
unclear.6 Cataract formation in leprosy patients may also be 
due to chronic oral corticosteroid use in severe or recurrent 
lepra reactions,6 as observed in four patients in this study. 

Lepra reactions, on their own, may contribute, with ENL 
increasing the risk by around 6 times.21

The cases of severe visual impairment documented 
in this study were not related to leprosy. Stargardt disease, 
an inherited macular dystrophy caused by mutations in the 
ABCA4 gene encoding a retinal transporter protein, is the 
most prevalent form of macular degeneration in children. 
Patients with Stargardt disease develop severe vision loss 
within their first or second decades of life, which progresses 
to irreversible decreased visual acuity in almost all cases. 
Presently, there are no standard treatments for Stargardt 
disease.33 Rhegmatogenous retinal detachment, on the other 
hand, refers to a separation of the neurosensory retina from 
the retinal pigment epithelium caused by the entry of fluid 
into the subretinal space through a full-thickness defect.34

The study has several limitations, mainly not having 
achieved the target sample size, which likely affected the 
significance of the variables being examined and reflected 
the lack of precision of the obtained estimates. As the study 
is only a single-point ophthalmologic examination, the 
development of other long-term complications cannot be 
observed, in contrast to longitudinal studies with a long-term 
follow-up period. There are multiple rare ocular pathologies 
recorded that are unrelated to leprosy, which can be attributed 
to chance and the fact that the study was conducted in a 
tertiary end-referral center in the country.

CONCLUSION

In this small subset of patients with leprosy examined 
in a single institution, no ocular morbidities directly caused 
by leprosy were seen, and treatment-related ocular findings 
(steroid-induced cataracts) were the only morbidities 
documented. There is an age-related risk for developing 
ocular morbidity in patients with leprosy. We recommend 
a larger sample population, ideally a multicenter study 
involving referral institutions catering to patients with 
leprosy, and a longer follow-up period to detect long-term 
ocular complications.
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