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Clinical Practice Guideline for Aniridia 
Research on rare and intractable diseases, Health, Labour and Welfare Sciences Research Grants 
Clinical Practice Guideline Development Committee† of the research group of “Intractable corneal 

diseases on establishing standardized diagnosis and treatment” 

Introduction 

Aniridia is an intractable eye disease with varying degrees 
of iris hypoplasia and is complicated by keratopathy, 
cataract, glaucoma, macular hypoplasia, and nystagmus. 
The responsible gene is PAX6, which is known as the 
master gene in ocular development, and aniridia 
develops when the amount of functional gene is halved 
(haploinsufficiency) because of a loss of function of 
one allele. 
The Act on Medical Care for Patients with Intractable 
Diseases (Intractable/Rare Disease Act) designates 
aniridia as an intractable disease, and the diagnostic 
criteria and severity classification of aniridia were 
defined by the research group of “Intractable corneal 
diseases on establishing standardized diagnosis and 
treatment.” We have now created this clinical practice 
guideline in accordance with the Medical Information 
Network Distribution Service (Minds) method to 
ensure that high-quality medical care is provided to 
patients with aniridia. Minds is part of the Promotion 
Project for Evidence-Based Medicine, which is 
operated by the Japan Council for Quality Health Care 
and is commissioned by the Ministry of Health, Labour 
and Welfare. 
Minds defines clinical practice guidelines as 
“Documents presenting the optimum recommendation 
to support the decision-making of patients and 
healthcare professionals by taking into consideration 
systematic reviews of the evidence, their overall 
assessment, and the balance between benefits and 
harms, etc., for medical practices of high clinical 
importance.” 
Therefore, rather than creating guidelines for important 
clinical issues in the clinical management of aniridia by 
aggregating opinions from experts, we systematically 
collected evidence through systematic reviews, 

†: Research on rare and intractable diseases, Health, Labour and Welfare Sciences Research Grants; the research group of “Intractable corneal 
diseases on establishing standardized diagnosis and treatment” 

Chairperson: Kohji Nishida (Department of Ophthalmology, Osaka University Graduate School of Medicine) 
Supervisory 
committee 

Akira Murakami (Department of Ophthalmology, Juntendo University Graduate School of Medicine) 
Noriyuki Azuma (Department of Ophthalmology and Laboratory for Visual Science, National Center for Child Health and 
Development) 
Jun Shimazaki (Department of Ophthalmology, Tokyo Dental College, Ichikawa General Hospital) 
Kazunori Miyata (Miyata Eye Hospital, Medical Corporation Meiwakai) 
Masakazu Yamada (Department of Ophthalmology, Kyorin University School of Medicine) 
Chie Sotozono (Department of Ophthalmology, Kyoto Prefectural University of Medicine) 
Atsushi Shiraishi (Department of Ophthalmology, Ehime University School of Medicine) 
Shigeto Shimmura (Department of Ophthalmology, Keio University School of Medicine) 
Tomohiko Usui (Department of Ophthalmology, University of Tokyo Hospital) 
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Contact: Kohji Nishida, Department of Ophthalmology, Osaka University Graduate School of Medicine 

2-2 Yamadagaoka, Suita, Osaka, 565-0871, Japan 
Conflicts of interest: Please refer to the main text 

evaluated and summarized all the evidence and then, on 
the basis of this evaluation, summarized the 
recommendations for clinical questions on important 
clinical issues. 
In this clinical practice guideline, we summarize the 
evidence for 6 clinical questions and 3 background 
questions that we consider to be important for clinical 
practice and make recommendations for the clinical 
questions. Randomized controlled trials and other high-
evidence studies have not been conducted on aniridia 
because it is a rare disease, so strong recommendations 
could not be made for any of the clinical questions. 
However, as specified as a goal of Minds, we hope that 
this clinical practice guideline will help patients and 
healthcare professionals to discuss information on 
treatment options that are considered scientifically 
appropriate and help them to agree on and select the best 
approach under consideration of the patients’ wishes and 
beliefs, the healthcare professionals’ ethics, and social 
constraints. 
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Guideline Summary 

CQ No. CQ Summary and recommendation Level of 
recommendation 

1 Is keratoplasty 
recommended for corneal 
stromal opacity in 
aniridia? 

Weak recommendation not to perform keratoplasty for corneal 
stromal opacity in aniridia. The improvement in visual function 
obtained by a corneal transplant is limited because of the 
comorbidities of aniridia. In addition, the long-term prognosis for 
visual acuity is often poor because of glaucoma and graft 
dysfunction over time. 

Weakly recommend 
“not to implement” 

2 Is surgical treatment 
recommended for limbal 
stem cell deficiency in 
aniridia? 

Weak recommendation to perform surgical treatment for limbal stem 
cell deficiency in aniridia. Specifically, a certain rate of successful 
ocular surface reconstruction can be expected by performing 
allogeneic limbal transplantation or cultivated oral mucosal 
epithelial transplantation. In addition, when corneal stromal opacity 
is present, combination with a corneal transplant is often useful for 
improving visual acuity. 

Weakly recommend “to 
implement” 

3 Is surgical treatment 
recommended for 
cataract in aniridia? 

Although some patients with aniridia may experience an 
improvement in visual acuity with cataract surgery in aniridia, 
surgery is difficult because of the fragility associated with the 
capsule and the Zonule of Zinn; in addition, there is a high risk of 
possible worsening of postoperative glaucoma, anterior fibrosis 
syndrome, and bullous keratopathy. Therefore, it is recommended to 
consider the risks associated with surgery and to provide sufficient 
information to the patient in advance. 

Weakly recommend “to 
implement” 

4 What treatment options 
are appropriate for high 
intraocular pressure and 
glaucoma in aniridia? 

To lower intraocular pressure, the following procedures should be 
performed: (1) intraocular pressure-lowering therapy with drugs 
such as eye drops and oral drugs, (2) angle surgery (goniotomy, 
trabeculotomy), (3) filtration surgery (mainly trabeculectomy), (4) 
glaucoma implant surgery, and (5) ciliary body coagulation. 
When selecting treatment, first consider drug therapy, such as eye 
drops and oral drugs, and thereby pay attention to adverse effects; if 
treatment is ineffective, consider angle surgery. If angle surgery is 
difficult or unsuccessful, trabeculectomy or glaucoma implant 
surgery should be considered; when deciding which treatment to 
perform, it is recommended to consider factors such as the condition 
of the affected eye, the surgeon’s level of experience, and whether or 
not the facility has been certified for glaucoma implant surgery. If 
these treatments are unsuccessful, ciliary body coagulation may be 
performed, but only if the benefits outweigh the risk of 
complications with poor visual prognosis, such as phthisis bulbi. 

Strongly recommend 
“to implement” 

5 What is recommended 
for low vision 
rehabilitation in aniridia? 

The basis for low vision rehabilitation is refraction correction for 
ametropia, which aims to improve visual function in aniridia. It is 
also recommended to use additional low vision devices, such as 
magnifiers, tinted lenses, low vision glasses, closed-circuit television 
(CCTV), and Iris Lens. 

Strongly recommend 
“to implement” 

6 What is the 
recommended treatment 
for photophobia in 
aniridia? 

Tinted lenses and Iris Lens are recommended as treatments for 
photophobia in aniridia. 

Strongly recommend 
“to implement” 
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Medical Diagram

Ocular 
complications

Aniridia

Iris hypoplasia

Macular 
hypoplasia

Keratopathy

Cataract

Microphthalmos

Nystagmus

High intraocular pressure 
and glaucoma

CQ: Clinical Question  BQ: Background Question

Extra-ocular 
complications

Follow-up

Follow-up

CQ1 Is keratoplasty recommended 
for corneal stromal opacity in 
aniridia?

CQ3 Is surgical treatment 
recommended for cataract in 
aniridia?

Follow-up

Follow-up

CQ4 What treatment options are 
appropriate for high 
intraocular pressure and 
glaucoma in aniridia?

CQ2 Is surgical treatment 
recommended for limbal stem 
cell deficiency in aniridia?

CQ6 What is the recommended treatment for photophobia in aniridia?

CQ5 What is recommended for low vision rehabilitation in aniridia?

BQ2 Which factors are the most important for visual functions 
in patients with aniridia?

BQ1 Is genetic testing useful for diagnosing aniridia?Diagnosis

BQ3 What is the rate of extra-ocular complications?

18



Chapter 1 Scope 

I. Clinical characteristics 

Aniridia is a disease caused by haploinsufficiency of the 
PAX6 gene, the master gene of ocular development, due to 
a loss-of-function mutation of 1 allele1). The PAX6 gene is 
expressed in various tissues of the eyeball during 
development, and therefore a diverse range of ocular 
complications can occur. In addition to iris hypoplasia with 
varying degrees of severity, keratopathy, cataract, 
glaucoma, macular hypoplasia, and nystagmus syndrome 
can occur2)-4). Background question (BQ) 2 summarizes the 
ocular complications that are considered to be important 
factors in determining visual function. In addition, extra-
ocular complications such as callosal agenesis, epilepsy, 
higher brain dysfunction, anosmia, diabetes, and Wilms’ 
tumor are also known to occur, and the incidences of these 
extra-ocular complications are summarized in BQ35)6). 

II. Epidemiological characteristics 

Aniridia is a rare disease, and the prevalence is assumed to 
be 1/64,000 to 1/96,000.7)8) There is no difference between 
men and women. Aniridia is a hereditary disease with an 
autosomal dominant inheritance pattern. Approximately 
2/3 of cases are familial, and the rest (1/3) are sporadic. 

III. Flow of medical care and treatment 

1. Diagnosis and severity 
The research group “Intractable corneal diseases on 
establishing standardized diagnosis and treatment” has 
established the following diagnostic criteria and severity 
grading for aniridia9). The usefulness of genetic testing is 
summarized in BQ1. 
1) Diagnostic criteria 
A. Symptoms 

1. Bilateral visual impairment (Note 1) 
2. Photophobia (Note 2) 

B. Test findings 
1. Slit-lamp examination shows iris hypoplasia with 

varying degrees of severity, ranging from partial 
iris atrophy to complete iris deficiency (Note 3). 

2. Hypoplasia of the macula is observed by fundus 
examination and optical coherence tomography 
(OCT) (Note 4). 

3. Slit-lamp examination reveals corneal lesions 
such as limbal stem cell deficiency and corneal 
opacity (Note 5). 

4. Slit-lamp examination findings indicate a cataract 
(Note 6). 

5. Ultrasonography, magnetic resonance imaging 
(MRI), and computed tomography (CT) show 
microphthalmia. 

6. Nystagmus is observed. 
7. Glaucoma is shown by intraocular pressure test 

(Note 7). 

C. Differential diagnosis 
1. Iris atrophy due to past infection with the 

herpesvirus family 
2. Iris defect due to trauma or intraocular surgery 
3. Iris coloboma associated with closure of the optic 

fissure 
4. Rieger anomaly 
5. Iridocorneal endothelial syndrome 

D. Extra-ocular complications 
Abnormalities associated with PAX6 gene mutation 
(Note 8) 

E. Genetic tests 
A pathogenic gene mutation or deletion of the 11p13 
region of the PAX6 gene is identified. 

F. Other findings 
Other family members are affected (Note 9). 

<Diagnosis category> 
Definite : Any item under A and both B1 and E are 

observed, and all items under C are excluded. 
Probable : (1) Any item under A and both B1 and F are 

observed, and all items under C are excluded. 
(2) Any item under A and both B1 and B2 are 

observed, and all items under C are excluded. 
(3) Any item under A and both B1 and B3 are 

observed, and all items under C are excluded. 
Possible : Any item under A and also B1 are observed, 

but the items under C cannot be completely 
excluded. 

Note 1. Visual impairment is caused by ocular 
complications such as macular hypoplasia, 
cataract, glaucoma, and limbal stem cell 
deficiency. 

Note 2. Photophobia can be an accompanying symptom, 
depending on the degree of the iris defect. 

Note 3. 60%–90% are bilateral. 
Note 4. The macula pigment, foveal depression, and foveal 

avascular area of the macula become obscured. 
Note 5. Depending on the disease stage, corneal lesions 

of varying degrees can occur, ranging from 
hypoplasia of the palisades of Vogt to invasion of 
conjunctival tissue with blood vessels and 
keratinization of the epithelium. 

Note 6. This complication occurs in about 80% of cases. 
Note 7. This complication occurs in 50% to 75% of cases 

due to dysplasia of the angle. 
Note 8. The PAX6 gene is expressed not only in ocular 

tissues but also in the central nervous system, 
islands of Langerhans (in the pancreas), and 
olfactory epithelium. Hypoplasia of these tissues 
causes callosal agenesis, epilepsy, higher brain 
dysfunction, anosmia, and glucose intolerance. 
Thus, PAX6 gene mutation may be accompanied 
by various extra-ocular complications. 

Note 9. Familial (autosomal dominant inheritance) 
aniridia accounts for 2/3 of cases, and the rest are 
sporadic. 
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2) Severity classification 
Grade I : One eye is affected, and the fellow eye (the 

other eye) is healthy. 
Grade II : Both eyes are affected, and the corrected 

visual acuity of the better eye is 0.3. 
Grade III : Both eyes are affected, and the corrected 

visual acuity of the better eye is 0.1 and <0.3. 
Grade IV : Both eyes are affected, and the corrected 

visual acuity of the better eye is <0.1. 

Note 1 : “Healthy” is a condition in which the 
corrected visual acuity is 1.0, no visual field 
abnormality is observed, and no organic 
abnormality is observed in the eye. 

Note 2 : In grades I to III, if secondary glaucoma is 
accompanied by a narrowing of the visual 
field of the better eye, the severity 
classification is moved up by 1 level. 

Note 3 : Narrowed vision indicates that the residual 
visual field at the center is within 20 degrees 
with the Goldmann perimeter I/4 optotype. 

Note 4 : If visual acuity cannot be measured in 
patients, e.g., infants, the severity 
classification should be determined 
comprehensively from ophthalmological 
findings, etc. 

2. Treatment 
Although various ocular complications are observed in 
aniridia, follow-up is required for iris hypoplasia, macular 
hypoplasia, microphthalmia, and nystagmus because, in 
principle, there is no treatment for these conditions (refer 
to the Medical Diagram). The ocular complications 
keratopathy (of which there are 2 types: corneal stromal 
opacity and limbal stem cell deficiency), cataract, and high 
intraocular pressure and glaucoma may be treated with 
keratoplasty, cataract surgery, and glaucoma eye drops or 
surgery, respectively10)-12). Specific details are described 
under Clinical Question (CQ) 1 to CQ4, respectively. Refer 
to CQ5 for low vision care and CQ6 for the treatment of 
photophobia, which is a frequent patient complaint. 

IV. Information described in this clinical practice 
guideline 

1. Title 
Clinical practice guideline for aniridia 

2. Purpose 
This clinical practice guideline aims to improve the 
following outcomes: 
 Diagnosis of aniridia 
 Visual function in aniridia 
 Keratopathy as an ocular complication 
 Cataract as an ocular complication 
 Glaucoma as an ocular complication 
 Diagnosis of extraocular complications 

3. Topic 
Diagnosis of aniridia and clinical management of ocular 
complications 

4. Expected users and facilities, and medical sites 
where the guideline may be applicable 

Physicians at ophthalmology departments of university 
hospitals and regional core hospitals, practitioners at eye 
clinics, and patients 

5. Relationship with existing guidelines 
There are no existing clinical practice guidelines in Japan. 

6. Important clinical issues 
1) Genetic tests for aniridia 

Genetic testing for pathogenic mutations in the PAX6 
gene or deletion of the 11p13 region has been 
performed to diagnose aniridia. However, its 
usefulness is debatable. 

2) Visual function in aniridia 
Ocular complications of aniridia include iris 
hypoplasia, macular hypoplasia, keratopathy, cataract, 
microphthalmia, nystagmus, and glaucoma. However, 
it is unclear to what extent each ocular complication 
affects visual function. 

3) Treatment options for keratopathy (corneal 
stromal opacity) 
Keratopathy, one of the ocular complications of 
aniridia, includes corneal stromal opacity and limbal 
stem cell deficiency. Penetrating keratoplasty may be 
performed as treatment for corneal stromal opacity. 
However, it has not been determined which of the 
various treatment options is optimal. 

4) Treatment options for keratopathy (limbal stem 
cell deficiency) 
Keratopathy, one of the ocular complications of 
aniridia, includes corneal stromal opacity and limbal 
stem cell deficiency. Limbal transplantation and 
cultivated epithelial transplantation may be performed 
as treatments for limbal stem cell deficiency. However, 
it has not been determined which treatment is optimal. 

5) Treatment options for cataract 
In aniridia, cataract surgery is often more difficult than 
usual because of corneal opacity and a shallow anterior 
chamber. Keratopathy may also progress as a result of 
surgical invasion. Therefore, it is necessary to clarify 
whether cataract surgery or follow-up should be 
selected. 

6) Treatment options for glaucoma 
Treatment of glaucoma, one of the ocular 
complications of aniridia, includes eye drops, oral 
drugs, and surgical treatment. Surgical treatment is 
performed when there is a lack of response to eye 
drops and oral drugs. Surgical treatment includes 
trabeculotomy, trabeculectomy, and implant surgery 
and is selected according to the patient's age, residual 
visual field, intraocular pressure, and background 
factors. Each type of surgery has its own adverse 
effects and complications, and it is not clear which 
treatment is most appropriate. Therefore, clarification 
is required. 
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7) Treatment options for low vision 
Patients with aniridia often complain of low vision. It 
has not been determined what type of low vision care 
is appropriate. 

8) Treatment options for photophobia 
Patients with aniridia often complain of photophobia. 
It has not been determined what type of photophobic 
care is appropriate. 

9) Extra-ocular complications in aniridia 
Aniridia may be associated with extra-ocular 
complications such as callosal agenesis, epilepsy, 
higher brain dysfunction, anosmia, glucose intolerance, 
and Wilms’ tumor, but the frequency is unknown. 

7. Scope covered by the guideline 
Patients diagnosed with aniridia 

8. Clinical Questions list 
CQ1: Is keratoplasty recommended for corneal stromal 

opacity in aniridia? 
CQ2: Is surgical treatment recommended for limbal stem 

cell deficiency in aniridia? 
CQ3: Is surgical treatment recommended for cataract in 

aniridia? 
CQ4: What treatment options are appropriate for high 

intraocular pressure and glaucoma in aniridia? 
CQ5: What is recommended as low vision rehabilitation in 

aniridia? 
CQ6: What is the recommended treatment for 

photophobia in aniridia? 

V. Information regarding systematic review 

1. Search schedule 
Literature search: November – December 2018 
Literature screening: December 2018 – June 2019 
Evaluation of overall evidence and summary: 
July – September 2019 

2. Search for evidence 
1) Evidence types 

The search included existing clinical practice 
guidelines, systematic review (SR)/meta-analysis 
articles, and individual research articles, in that order 
of priority. Randomized controlled trials (RCT), non-
randomized controlled trials, observational studies, 
and case series were included as individual research 
articles. 

2) Database 
The search was conducted in Medline (OvidSP), The 
Cochrane Library, and Ichushi-Web. In addition, 
articles that were not stored in these databases were 
included if cited. 

3) Basic search strategy 
To fully cover existing guidelines and SR/meta-
analysis articles, etc., and to prevent articles from 
being omitted from the search, initially a general 
search was conducted, and then an individual search 
was conducted for each CQ. For all databases, the 
entire recording period of the database was searched 

unless otherwise specified. The literature search 
included articles in English and Japanese. 

3. Inclusion and exclusion criteria for literature 
If there were existing guidelines and SR articles that met 
the inclusion criteria, they were given priority. If there were 
no existing guidelines or SR articles that met the criteria, 
an SR was conducted independently for individual research 
articles (de novo SR). In the de novo SR, priority was given 
to RCTs that met the inclusion criteria. If no RCT met the 
criteria, observational studies were included. Depending on 
the CQ, case series and case reports were also included. 

4. Evaluation method and summary of evidence 
The assessment of the overall strength of evidence 
followed the method described in the “Minds Handbook 
for Clinical Practice Guide Development 2017.” The 
integration of the overall evidence was qualitative and, 
where appropriate, quantitative. 

VI. From preparation of the recommendations 
through finalization and release 

1. Basic policy for the preparation of 
recommendations 

Recommendation decisions were based on the 
deliberations of the guideline development group. If no 
consensus was reached, a vote was made. In addition to the 
“strength of evidence” and “balance between benefits and 
harms,” the “diversity of patient values” and “economic 
perspective” were also taken into consideration for 
determining recommendations and their strength. 

2. Finalization 
An external review was conducted. Public comments were 
solicited, and the results are reflected in the final version. 

3. Specific method of the external review 
The external review committee members submitted 
comments individually. The guideline development group 
discussed whether the clinical practice guideline needed to 
be modified for each comment and decided on the action 
to be taken. Similarly, for public comments, the guideline 
development group discussed the need to modify the 
clinical practice guideline for each comment and decided 
on the action to be taken. 

4. Plan for release 
After the external review was complete and the public 
comments were processed, the guidelines supervisory 
committee decided on the final release. The release method 
was decided after discussions between the guideline 
development group and guideline supervisory committee. 

(Yoshinori Oie) 
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