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1.0 Introduction 81 
Gaps exist in our knowledge and understanding of the optimal approaches to the surgical 82 
management of cataracts in children.  83 
 84 
The Pediatric Eye Disease Investigator Group (PEDIG) network is an established group of 85 
clinical centers that diagnose and care for children with eye disease including cataracts.  One 86 
objective of the network is to improve the care of children with cataracts through the sharing of 87 
best practices by collecting data in a common data registry.  This study aims to collect core 88 
clinical data on children and teens undergoing surgery for cataracts in order to conduct 89 
exploratory analyses and generate hypotheses.  The proposed research model is a patient 90 
registry.

1
  These are becoming increasingly common in medicine to measure quality and 91 

outcome of health care, with the ultimate role to promote rapid learning. The PEDIG 92 
infrastructure is capable of fostering such a network. Clinical outcomes data will be collected 93 
from affected subjects after cataract surgery has been performed by surgeons throughout the 94 
PEDIG network. 95 
 96 
1.1  Background 97 
 98 
Epidemiology and clinical characteristics: 99 
Estimates of the prevalence of infantile cataract vary depending on the population studies and the 100 
definitions used to define the disease. The birth prevalence of visually significant infantile 101 
cataract has been estimated to be 3.0 to 4.5 per 10,000 live births,

2
 affecting up to 2000 live 102 

births in the United States. These are about equally divided among bilateral and unilateral cases.
2
 103 

There is little data on acquired cataracts during childhood. Claims databases are not available to 104 
provide true estimates for the prevalence of cataract. 105 
 106 
Treatment: 107 
Visually significant cataract is promptly treated in the United States with lens extraction, anterior 108 
vitrectomy and visual rehabilitation with either intraocular lens (IOL) implantation at the time of 109 
cataract extraction along with glasses, contact lenses or spectacles. Contact lens correction has 110 
been used for thirty years with promising results. IOLs have been used for almost the same 111 
period of time, but issues with lens design slowed acceptance.

3
 However, IOLs have been used 112 

increasingly over the last 15 years, especially for monocular infantile cataract. In cases of 113 
unilateral infantile cataract, monocular occlusion is prescribed to treat the stimulus deprivation 114 
amblyopia. The Infant Aphakia Treatment Study (IATS) is studying outcomes in children with 115 
unilateral cataract randomized to either IOL or contact lens in the first year of life, after 4.5 years 116 
of follow-up. Follow up at one year has recently been reported.

4
 At age 1 year the IATS group 117 

found no statistically significant difference in the visual acuity outcome when measured with 118 
square-wave Teller acuity gratings. However, because of reduced study power from small 119 
sample size there is a chance the study missed detecting a clinically important difference.  120 
However, more concerning was the need for additional intraocular surgery. At least one 121 
additional surgery was required by the IOL group and the CL group for 63% and 12% of 122 
subjects, respectively. Two or more intraocular surgeries were required by the IOL group and the 123 
CL group for 18% and 4%, respectively. Nearly all of this additional surgery was to clear the 124 
visual axis of proliferating lens material or membranes. Longer follow up will provide important 125 
outcome data for whether either of these two methods is superior, but the results of IATS will be 126 
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limited to the eligibility criteria of unilateral cataract and to a small sample size which may not 127 
have sufficient power to provide precise estimates of complication rates.

5
 128 

 129 
Outcomes: 130 
Children, who undergo treatment for cataract, experience ophthalmic sequelae during their 131 
clinical course including, secondary opacification of the visual axis, phimosis of the capsular 132 
remnant, lens cellular proliferation, retinal detachment, amblyopia, glaucoma, anisometropia, 133 
and the failure to emmetropize. The incidence, natural history and risk factors for each of these 134 
problems as well as the impact on visual acuity outcome have not been prospectively studied in a 135 
large cohort. In a systematic review of surgical interventions for bilateral congenital cataract

6
 the 136 

authors identified the need for research to identify risk factors, particularly for secondary 137 
glaucoma and retinal detachment. The risk of glaucoma has been reported to be 7 times higher in 138 
infants undergoing cataract surgery compared with older children. In addition there is a lag in the 139 
time from cataract surgery to the diagnosis of glaucoma.  140 
 141 
In a population-based study from Denmark the median time interval between cataract surgery 142 
and the diagnosis of glaucoma was 6.6 years (25% quartile, 1.1 years; 75% quartile, 10.7 years).

7
 143 

Mills and Robb
8
 reported a mean interval of 7.4 years (follow-up range 5.3 to 13.1 years) from 144 

the time of cataract surgery until glaucoma was diagnosed in a cohort of aphakic children while 145 
McClatchey and Parks

9
 reported a mean interval of 7.3 years.  Egbert et al.

10
 reported that the 146 

incidence of glaucoma was 11% at 5 years increasing to 19% after 10 years of follow up in a 147 
cohort of aphakic eyes.   148 
 149 
Treatment outcomes & complications: 150 
A recent systematic review, identified problems with previous retrospective case series; 151 
including data that were difficult to interpret, and differing methods to measure visual function.

6
 152 

In addition, differences between studies regarding surgical procedure, patient selection for a 153 
particular surgical approach, type of optical correction, type of implant used, amount of 154 
occlusion therapy, age at initial treatment and length of follow up make it difficult to summarize 155 
acuity outcomes or complication rates for either unilateral or bilateral infantile cataracts. 156 
Available outcomes from previous studies are described below to provide an overview of current 157 
evidence. 158 
 159 

Visual acuity outcomes: 160 
In studies using IOL implantation, Zwaan et al.

11
 reported visual acuity to be 20/40 or better in 161 

44% and 20/80 or better in 70%; McClatchey et al.
12

 reported mean best corrected visual acuity 162 
of 20/55 in 100 pseudophakic eyes; O’Keefe et al.

13
 reported the 26 eyes with quantified acuity 163 

at outcome, 9 (35%) were 20/40 or better. In a small prospective case series, Birch et al.
14

 164 
showed visual acuity outcomes improved steadily in patients with IOL implants: at 4 years mean 165 
visual acuity was 20/54. The Birch study also reported equivalent acuity outcomes between IOL 166 
and contact lens correction (if there was good compliance with contact lens correction). Autrata 167 
et al.

15
 compared IOL implants to contact lenses in patients with unilateral cataract and found no 168 

significant difference in mean visual acuity at outcome (IOL mean: 20/50; contact lens mean: 169 
20/80). IATS has reported outcome data at 1 year of age for a homogenous group of infants with 170 
normal eyes other than unilateral cataract treated at a young age.

4
 These authors reported that the 171 
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visual acuity for the aphakic eyes was about the same in the IOL and contact lens treated groups. 172 
Follow up visual acuity with the ATS-HOTV acuity test is planned for age 5 years. 173 
 174 
Incidence of secondary co-morbidity: 175 
Posterior capsule opacification frequently occurs following pediatric cataract surgery. It is the 176 
most common reason for additional surgical intervention.

16
 177 

 178 
In a review by Lloyd et al.,

16
 the reported incidence of glaucoma ranged from 0 to 59%. In 110 179 

patients (144 eyes) operated in the first year of life Kirwan et al.
17

 reported a 33% incidence of 180 
secondary glaucoma in aphakic eyes and a 13% incidence of glaucoma in pseudophakic eyes. All 181 
eyes developing glaucoma in the Kirwan study were operated on at <2.5 months of age. Retinal 182 
detachment is a rare but sight-threatening complication. In a randomized trial by Eckstein et al.,

18
 183 

retinal detachment occurred in 1.8% of children undergoing unilateral cataract surgery.  184 
 185 
1.2  Specific Aims  186 
To define the occurrence and risk factors of complications following cataract surgery after a 187 
minimum of 5 years.  188 
 189 
To provide visual acuity outcome data for unilateral and bilateral cataract surgery, with and 190 
without IOL implantation. 191 
 192 
Public health importance: 193 
There are limited data regarding treatment outcomes in congenital cataract, factors associated 194 
with the development of co-morbidities, and the safety of treatments such as IOLs. The proposed 195 
study will provide visual acuity outcome data and define the occurrence and epidemiology of 196 
secondary complications by means of prospective data collection. 197 
 198 
1.3  Synopsis of Study Protocol 199 
The protocol involves the establishment of a registry to collect data on children who have 200 
undergone cataract surgery.  Children and teens who have already had surgery in at least one eye 201 
within the last 45 days for cataract will be invited to participate.  If interested, written informed 202 
consent will be obtained from the parent or guardian and a child assent form (if applicable) will 203 
be signed by the patient.   204 
 205 
Informed consent, screening for eligibility, and enrollment into the registry occurs after cataract 206 
surgery has been performed (in at least one eye if bilateral). The surgical procedure is not part of 207 
the protocol.  Additionally, there is no protocol regarding post-op or subsequent patient 208 
management.  The data collected into the registry database are available in each participating 209 
clinic’s medical record or from interview with parent after consent.  Information may be 210 
collected on a later fellow eye cataract surgery for subjects previously enrolled.       211 
 212 
A central web-based electronic database will capture clinical data that is collected as part of 213 
usual care.  Cataract surgery, additional clinical testing, and follow-up visits will be performed 214 
according to the clinical center’s usual routine.  No procedures will be performed specifically for 215 
the study except that participating sites will be asked to perform a visual acuity measurement 216 
using the amblyopia treatment study protocol

19, 20
 before the last annual data collection. 217 
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 218 
1.4  General Considerations 219 
The study is being conducted in compliance with the ethical principles that have their origin in 220 
the Declaration of Helsinki and with the standards of Good Clinical Practice.   221 
 222 
All participating centers will be established Pediatric Eye Disease Investigator Group (PEDIG) 223 
sites.  224 
 225 
2.0 Study Protocol 226 
 227 
2.1 Objective 228 
To enroll individuals between birth and 13 years of age who have undergone cataract surgery in 229 
at least one eye into the data repository over a 3-year period. It is anticipated that 1000 children 230 
will be enrolled. Some children with first eye cataract surgery at enrollment may have surgery 231 
for cataract in the fellow eye at a later time. Information will be collected for outcomes related to 232 
both surgeries.  If recruitment exceeds these goals we will continue to register such patients 233 
without a cap during the predetermined enrollment period. 234 
 235 
2.2 Eligibility and Exclusion Criteria 236 
2.2.1 Eligibility 237 
Children who have had cataract surgery(ies) within the last 45 days for one or both eyes will be 238 
eligible for the registry if they meet the following criteria: 239 

 Less than 13 years of age at time of surgery (if had bilateral surgeries at the time of 240 

enrollment, less than 13 years of age at time of surgery in at least one eye)  241 

 Subjects with traumatic cataracts are eligible 242 

 Subjects with ocular comorbidities such as a persistent hyperplastic primary vitreous 243 

(PHPV, a.k.a. persistent fetal vasculature), retinopathy of prematurity, or Peter’s anomaly 244 

are eligible. 245 

 246 
2.2.2 Exclusion 247 

 Parents do not expect to remain in area for the next year. 248 

 Follow-up at the study center is not possible 249 
 250 
2.3 Participant Enrollment and Baseline Data Collection 251 
 252 
2.3.1 Informed Consent 253 
Parents of affected children who have already had cataract surgery in at least one eye and who 254 
agree to participate in the study will be asked to provide consent before any personal health 255 
information is transmitted to the study database.  For minors an assent will be obtained according 256 
to IRB requirements. 257 
 258 
2.3.2 Baseline Data Collection 259 
The study data will consist of information collected during normal patient care.  There is no 260 
testing required for study participation.  Baseline information will be collected from the notes 261 
from the office exams and the operative notes after surgery; some demographic information 262 
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(specifically, size of household and parent education level) will be collected from an interview 263 
with the parent, if possible (if information is available from both parents, the highest value will 264 
be collected). Informed consent and assent (if applicable) will include permission for the PEDIG 265 
Coordinating Center to receive information from participants or from medical records extracted 266 
by the clinic staff.    267 
 268 
This information will include birth history, demographic and socioeconomic information, 269 
medical history, information regarding cataract diagnosis and management, and most recent 270 
ocular exam findings including visual acuity and strabismus.    271 
 272 
Information about the type of cataract surgery and operative treatment will be collected and will 273 
include intraocular lens (IOL) characteristics (if an IOL was used), intraocular pressure, corneal 274 
pachymetry, and axial length measurements (if done).  Operative complications during surgery 275 
will also be collected.   276 
 277 
Peri-operative complications at time of first post-operative visit and up until 45 days after 278 
surgery will be collected.  Results of refractions during the immediate post-operative period will 279 
be collected.   280 
 281 
To help identify the study subject, the informed consent form and the assent form (if applicable) 282 
will include permission for the PEDIG Coordinating Center to receive the child’s initials (first, 283 
middle, and last name initial). 284 
 285 
2.3.3 Completion of Enrollment 286 
A subject has not completed enrollment until proper informed consent and assent as been 287 
obtained and information regarding cataract surgery in at least one eye including any peri-288 
operative complications up until at least 45 days after surgery has been collected.    289 
 290 
2.4 Annual Data Collection 291 
There is no study-mandated follow-up visit schedule, and no protocol related to how patients 292 
should be managed.  Visits occur as part of standard patient care.  No tests or procedures are 293 
required for this registry.  Data will be collected annually from data collected at standard care 294 
visits since enrollment or the last annual data collection. When applicable, if more than one 295 
element is available for a report field, the most recent element will be reported. Follow-up will 296 
continue for 5 years. The Jaeb Center may contact patients if the study is extended beyond 5 297 
years. 298 

 299 
Data collected will include medical, medication, and eye treatment history; and ocular 300 
examination data including visual acuity in each eye.  A visual acuity measurement using the 301 
amblyopia treatment study protocol

19, 20
 will be performed before the last annual data collection. 302 

 303 
3.0 Miscellaneous Considerations 304 
 305 
3.1 Adverse Events 306 
The study is a passive data registry and includes no specific intervention or use of a device or 307 
drug as part of the protocol.  Some subjects may receive an intraocular lens (IOL device) 308 
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implantation as treatment for cataracts and some will not.  There is no formal follow-up visit 309 
schedule and data are only recorded in the registry database at the time of enrollment into the 310 
registry and then annually.   311 
 312 
The Coordinating Center will not be conducting any site monitoring other than the tracking of 313 
the completion of the annual data collection form.  If any unanticipated adverse device effects 314 
are reported during the annual data collection in a subject who received an IOL, the Coordinating 315 
Center will report the event to the FDA and, if indicated, to IRB’s within ten days of being 316 
notified of the event.  An adverse device effect will be considered unanticipated and reportable 317 
as described in (21 CFR 812.150(a)(1)) if it does not appear in the adverse effects listed in the 318 
IOL manufacturer’s package insert. However, in that the use of the IOL is not part of the 319 
protocol, such events will have no impact on the conduct of the study.  320 
 321 
The annual data collection form will include a question indicating whether an unanticipated 322 
adverse event has occurred in subjects who received an IOL.  323 
 324 
The risk to the subject for participation in the registry is the unlikely chance that sensitive 325 
personal health information is viewed by an unauthorized person.  Efforts are being made to 326 
ensure that this does not occur, as described in (section 3.4). 327 
 328 
3.2 Benefits for Participants  329 
There are no direct benefits for the participants.  Results of this study will provide important new 330 
knowledge that will be generalizable to the care of all children less than 13 years of age having 331 
surgery for cataracts.   332 
 333 
3.3 Participant/Parent Reimbursement 334 
No participant/parent reimbursement will be provided.  There are no office visits or special 335 
testing for this study as any office visits and testing are part of usual medical care.  Any costs 336 
will be the participant’s/parent’s responsibility just as they would be if they were not taking part 337 
in the study. 338 
 339 
3.4 Confidentiality 340 
Each participant will be assigned an identification number.  All data and other information sent to the 341 
Jaeb Center for Health Research in Tampa, FL, which serves as the coordinating center for the 342 
project, will be identified with this number. 343 
 344 
In addition, to help identify the study subject, the informed consent form and the assent form (if 345 
applicable) will include permission for the PEDIG Coordinating Center to receive the child’s 346 
initials (first, middle, and last name initial). 347 
 348 
Registry data will be entered on the Coordinating Center’s secure website through an SSL 349 
encrypted connection. The Coordinating Center websites are maintained on Unix and Linux 350 
servers running Apache web server software and on a Windows server running IIS, all with 351 
strong encryption. The registry website is password-protected and restricted to users who have 352 
been authorized by the Coordinating Center to gain access. No identifiable health information of 353 
an enrolled participant will be released by the Coordinating Center. 354 
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 355 
3.4.1 Website Data Transmission 356 
All external requests for access to Jaeb websites are received by a dedicated Checkpoint firewall. 357 
The firewall server is used for no other purpose than network security; it stores no study data or 358 
other study materials. The Jaeb domain has been sub-netted into groups of IP addresses, which 359 
isolate company computers by assigning them IP addresses from a group not directly accessible 360 
by external systems.  The firewall is configured to allow specific actions depending on the type 361 
of connection being requested.  All inbound connection requests (HTTP, HTTPs, SMTP, etc.) 362 
are diverted to IP addresses in a separate network ("DMZ") that is isolated from other internal 363 
computers.  All Jaeb private study websites are maintained on Linux and Windows servers 364 
running Apache and IIS web server software.  When an HTTPS web connection request is 365 
received, the web server uses SSL (Secure Sockets Layer) technology to establish a secure 366 
connection with the user's computer and a private key is then used to encrypt transmitted data.  367 
Public sites with no need for encrypted connections (i.e., no study or patient data) are maintained 368 
on Windows and Linux web servers running Apache and IIS web server software. The private 369 
website will be password-protected and restricted to users who have been authorized by the CC 370 
to gain access.  The site employs a multi-level authorization structure where certain areas are 371 
available to all authorized users and other areas available only to specified users.  Within each 372 
area there are different levels of authorization related to whether an individual has ‘view only’ 373 
privileges or has ‘data entry’ privileges;  For instance, at a clinic, the investigators might be able 374 
to view certain data and generate reports, but a coordinator and backup coordinator would be the 375 
only clinic personnel authorized to enter and edit data.  Regardless of view only versus data entry 376 
permissions, clinic staff only have access to certain patient information from their own clinic and 377 
cannot retrieve the data of the other clinics.  The study chairperson and NIH program officers 378 
responsible for the project might be given ‘view only’ privileges for the entire website.  379 
 380 
3.4.2 Data Maintained at the Jaeb Center 381 
Patient data is stored in a secure SQL-server database.  Access to the database requires necessary 382 
permissions, which give users different levels of access to the system.  The CC is not provided 383 
with patient names and contact information as part of the study protocol.  Patient data are 384 
identified by a unique ID number only and patient initials.   385 
 386 
4.0 Statistical Considerations 387 
The objective of the registry is to collect core clinical data on children undergoing surgery for 388 
cataracts in order to conduct exploratory analyses and generate hypotheses.  The primary study 389 
objective is to determine the cumulative incidence and risk factors of ocular complications and 390 
secondary co-morbidities following cataract surgery in children <13 years old after a minimum 391 
of 5 years of follow up.   392 
 393 
The secondary study objectives are distribution of best corrected visual acuity at 5 years, change 394 
in spherical equivalent refractive error from enrollment to 5 years, anisometropia at 5 years in 395 
subjects with bilateral cataracts, and factors associated with each.   396 
 397 
Exploratory objectives include: distribution of enrollment characteristics, and distribution of 398 
number of additional surgeries at and post-enrollment (with a comparison by IOL implantation 399 
status). 400 
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 401 
The approach to all outcomes of the registry is described in detail in a separate Statistical 402 
Analysis Plan.   403 
 404 
 405 
4.1 Dissemination of Study Results 406 
Registry data and analyses will be disseminated in scholarly publications and presentations as 407 
well as publicly accessible websites.  No identifying information from participants will be 408 
provided in the dissemination of results.  409 
 410 
A de-identified dataset will be publically available after completion of the study in accordance 411 
with NIH policy. 412 
 413 

414 



 

Print Date: 03/06/12 9:38 AM Page 12 of 13 

 

5.0 References: 415 
 416 
1. Engelberg Center for Health Care Reform. How registries can help performance 417 
measurement improve care: The Brookings Institution; 2010 June 2010. 418 
2. Holmes JM, Leske DA, Burke JP, Hodge DO. Birth prevalence of visually significant 419 
infantile cataract in a defined U.S. population. Ophthalmic Epidemiol 2003;10:67-74. 420 
3. Burke JP, Willshaw HE, Young JD. Intraocular lens implants for uniocular cataracts in 421 
childhood. Br J Ophthalmol 1989;73:860-4. 422 
4. Infant Aphakia Treatment Study Group. A randomized clinical trial comparing contact 423 
lens with intraocular lens correction of monocular aphakia during infancy: grating acuity and 424 
adverse events at age 1 year. Arch Ophthalmol 2010;128:810-8. 425 
5. Repka MX. Monocular Infantile Cataract: Treatment is worth the effort. Arch 426 
Ophthalmol 2010;128:931-3. 427 
6. Long V, Chen SI, Hatt SR. Surgical interventions for bilateral congenital cataract 428 
(Review). The Cochrane Collaboration. In: John Wiley & Sons, Ltd; 2009:1-16. 429 
7. Haargaard B, Ritz C, Oudin A, et al. Risk of glaucoma after pediatric cataract surgery. 430 
Invest Ophthalmol Vis Sci 2008;49:1791-6. 431 
8. Mills MD, Robb RM. Glaucoma following childhood cataract surgery. J Pediatr 432 
Ophthalmol Strabismus 1994;31:355-60. 433 
9. McClatchey SK, Parks MM. Myopic shift after cataract removal in childhood. J Pediatr 434 
Ophthalmol Strabismus 1997;34:88-95. 435 
10. Egbert JE, Christiansen SP, Wright MM, Young TL, Summers CG. The natural history of 436 
glaucoma and ocular hypertension after pediatric cataract surgery. J AAPOS 2006;10:54-7. 437 
11. Zwaan J, Mullaney PB, Awad A, al-Mesfer S, Wheeler DT. Pediatric intraocular lens 438 
implantation. Surgical results and complications in more than 300 patients. Ophthalmology 439 
1998;105:112-8; discussion 8-9. 440 
12. McClatchey SK, Dahan E, Maselli E, et al. A comparison of the rate of refractive growth 441 
in pediatric aphakic and pseudophakic eyes. Ophthalmology 2000;107:118-22. 442 
13. O'Keefe M, Fenton S, Lanigan B. Visual outcomes and complications of posterior 443 
chamber intraocular lens implantation in the first year of life. J Cataract Refract Surg 444 
2001;27:2006-11. 445 
14. Birch EE, Cheng C, Stager DR, Jr., Felius J. Visual acuity development after the 446 
implantation of unilateral intraocular lenses in infants and young children. J AAPOS 2005;9:527-447 
32. 448 
15. Autrata R, Rehurek J, Vodickova K. Visual results after primary intraocular lens 449 
implantation or contact lens correction for aphakia in the first year of age. Ophthalmologica 450 
2005;219:72-9. 451 
16. Lloyd IC, Ashworth J, Biswas S, Abadi RV. Advances in the management of congenital 452 
and infantile cataract. Eye (Lond) 2007;21:1301-9. 453 
17. Kirwan C, Lanigan B, O'Keefe M. Glaucoma in aphakic and pseudophakic eyes 454 
following surgery for congenital cataract in the first year of life. Acta Ophthalmologica 455 
2010;88:53-9. 456 
18. Eckstein M, Vijayalakshmi P, Gilbert C, Foster A. Randomised clinical trial of 457 
lensectomy versus lens aspiration and primary capsulotomy for children with bilateral cataract in 458 
south India. Br J Ophthalmol 1999;83:524-9. 459 



 

Print Date: 03/06/12 9:38 AM Page 13 of 13 

 

19. Beck RW, Moke PS, Turpin AH, et al. A computerized method of visual acuity testing: 460 
adaptation of the early treatment of diabetic retinopathy study testing protocol. Am J Ophthalmol 461 
2003;135:194-205. 462 
20. Holmes JM, Beck RW, Repka MX, et al. The amblyopia treatment study visual acuity 463 
testing protocol. Arch Ophthalmol 2001;119:1345-53. 464 
 465 


