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                                                                                                                           71 
CHAPTER 1.                                                                                             72 

BACKGROUND INFORMATION AND STUDY SYNOPSIS 73 
  74 

 75 
1.1 Background and Rationale 76 
1.1.1. Diabetes and Cataract 77 
The presence of diabetes increases the probability of development of a cataract.   Approximately 78 
25% of patients with type 2 diabetes 30 years of age and older will undergo cataract surgery 79 
during a 10 year period.1  Additionally, type 1 diabetic patients are also subject to increased rates 80 
of cataract surgery relative to age matched controls without diabetes.2 81 
 82 
With more than 1.5 million cataract operations performed in people in the United States each 83 
year, of whom at least 15% have diabetes based on the prevalence of diabetes in this age group, 84 
any resulting vision loss from development of macular edema or exacerbation of pre-existing 85 
macular edema (post-surgical, diabetic, or both)  will have an impact on many people annually. 86 
Despite the common occurrence of cataract surgery in individuals with diabetes, there are limited 87 
meaningful data regarding visual acuity outcomes and the incidence of development or 88 
progression of macular edema after surgery, including eyes with or without macular edema at the 89 
time of surgery. In some reports, cases with and without diabetic macular edema (DME) at the 90 
time of surgery are combined, which limits the interpretation of the results.3-12  91 
 92 
1.1.2. Progression of Level of Diabetic Retinopathy after Cataract Surgery 93 
Prior to the advent of phacoemulsification, cataract surgery with intracapsular cataract extraction 94 
(ICCE) or extracapsular cataract extraction (ECCE) had been reported to be a risk factor for the 95 
progression of retinopathy in patients with diabetes,13-16  although the ETDRS did not report such 96 
a risk.17 Cataract surgery with phacoemulcification was expected to reduce the risk compared 97 
with the ICCE or ECCE due to smaller incision size and shorter surgery time and therefore 98 
reduced inflammation. However, some reports suggest more frequent progression of the level of 99 
diabetic retinopathy (with or without macular edema) even in eyes with phacoemulcification than 100 
would be expected if compared with similar eyes without the surgery,18-21 while other reports do 101 
not find such a difference. 22-24Overall, the reported rate of post-operative progression of DR has 102 
ranged from 12% to 56%.14, 18, 20, 23-29 However, the increased risk of progression of the level of 103 
diabetic retinopathy following phacoemulcification, beyond the progression rate which would be 104 
expected in the absence of cataract surgery, remains imprecise. 105 
 106 
1.1.3. Diabetic Macular Edema vs Post-Surgical Cystoid Macular Edema 107 
Part of the difficulty in understanding the impact of cataract surgery on macular edema stems 108 
from the fact that both DME (either due to, or independent of, cataract surgery) and a different 109 
type of macular edema, herein termed “post-surgical cystoid macular edema,” can develop after 110 
cataract surgery.  The pathophysiology of DME is characterized by manifestations of both retinal 111 
ischemia and increased retinal vascular permeability. DME results from abnormal leakage of 112 
macromolecules, such as lipoproteins, from retinal capillaries into the extravascular space 113 
followed by an oncotic influx of water into the extravascular space.4  Abnormalities in the retinal 114 
pigment epithelium may also cause or contribute to diabetic macular edema.  These 115 
abnormalities may allow increased fluid from the choriocapillaries to enter the retina or they may 116 
decrease the normal efflux of fluid from the retina to the choriocapillaris.4    The mechanism of 117 
breakdown of the blood retina barrier at the level of the retinal capillaries and the retinal pigment 118 
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epithelium may be due to changes in tight junction proteins such as occludin.3 The presence and 119 
severity of DME may be overlooked or underestimated in the setting of substantial cataract, 120 
shedding doubt on whether pre-existing DME is adequately managed prior to cataract surgery or 121 
whether the “development” of DME after cataract surgery is progression vs better visualization 122 
of pre-existing edema or both.  In addition, some eyes with known DME may not receive 123 
adequate focal/grid photocoagulation (the current standard treatment for DME) due to decreased 124 
penetration of the laser light through the cataractous lens.  125 
 126 
Independent of DME, post-surgical cystoid macular edema (CME) can develop following 127 
cataract surgery in people with or without diabetes.8  Post-surgical CME is characterized on 128 
biomicroscopy as cystoid macular edema in the absence of microaneurysms or lipid.  Typically, 129 
fluorescein angiography reveals parafoveal dilation of pre-existing capillaries (telangiectasis) 130 
and fluroescein leakage which culminates in a petaloid pattern of fluorescein surrounding the 131 
fovea in late phase frames, frequently accompanied by leakage of the optic nerve and sometimes 132 
additional cystoid accumulation of fluorescein outside of the macula. This macular edema may 133 
be driven by inflammation as it is frequently responsive to anti-inflammatory interventions, 134 
either corticosteroids or non-steroidal anti-inflammatory drugs or both. 5-7, 12 Additionally, post-135 
surgical CME shares features with the macular edema seen in phakic eyes with uveitis, and 136 
severe cases of post-surgical CME  have shown chronic inflammatory cells within uveal tissue 137 
on post-mortem examination.  Post-surgical CME frequently is managed with topical non-138 
steroidal anti-inflammatory drugs,5, 6, 12 although topical corticosteroid drops also have been 139 
recommended typically in conjunction with topical non-steroidal anti-inflammatory drugs.  140 
When the initial response to topical therapy does not appear adequate, many ophthalmologists 141 
use periocular or intravitreal steroids to manage post-operative CME.10, 11, 30 Individuals with 142 
diabetes undergoing cataract surgery can develop post-surgical CME  just as individuals without 143 
diabetes can develop this relatively common post-surgical complication. A recently conducted 144 
prospective study evaluating post-surgical CME on fluorescein angiography after uncomplicated 145 
phacoemulsification in individuals without diabetes reported an incidence of 9.1%; the rate of 146 
post-surgical CME that affects visual acuity is thought to be substantially lower, between 0 and 147 
2%.9   148 
 149 
1.1.4. Macular Edema After Cataract Surgery in People with Diabetes 150 
Reports have suggested that macular edema (either post-surgical, diabetic, or both) after cataract 151 
surgery can be a frequent and complex problem, 16, 26-28, 31-34 especially in patients with pre-152 
existing diabetic retinopathy and pre-existing central macular thickening.28, 35 The mechanism of 153 
the development or worsening of macular edema that occurs after cataract surgery has been 154 
debated. Some argue that macular edema progression in a person with diabetes represents an 155 
increased incidence or severity of post-surgical CME in eyes that already have aberrant 156 
hyperpermeable macular capillaries from pre-existing clinical or subclinical diabetic disease; 157 
others argue that the progression of edema is simply a worsening of pre-existing DME without a 158 
post-surgical mechanism. Finally, many believe a combination of these factors may contribute to 159 
progression of macular edema in a diabetic person following cataract surgery.   160 
 161 
Regardless of whether DME progresses more often compared with the expected rate of 162 
progression if cataract surgery had not been done, macular edema (ME), either DME, or post-163 
surgical CME, or both, appears to develop post-operatively more frequently than one would 164 
expect in the absence of cataract surgery. Many researchers have reported incidence rates of ME 165 
following cataract surgery in people with diabetes and observed an association between the 166 
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presence of ME and poor visual outcome.14, 22, 27, 29, 33 The ME in these reports may include both 167 
DME and pseudophakic (post-surgical) CME.  168 
 169 
While post-surgical CME may tend to resolve spontaneously, DME may be persistent and 170 
require intervention for better visual outcome.  One study found that resolution of post-operative 171 
macular hyperfluorescence (but not resolution of post-operative optic disc hyperfluorescence) on 172 
fluorescein angiogram was associated with spontaneous resolution of post-operative ME in 32 173 
people with diabetes following cataract surgery.14   Therefore, differentiating DME from CME 174 
has important clinical implications in the management of ME identified in people with diabetes 175 
after cataract surgery. Few efforts so far have been devoted to distinguishing these findings.  176 
 177 
1.1.5 Data from DRCR.net Trial of Intravitreal Triamcinolone Versus Focal/Grid 178 
Photocoagulation for DME 179 
A prior DRCR.net study evaluating intravitreal triamcinolone compared with focal/grid 180 
photocoagulation for treatment of DME provided an opportunity to follow some eyes that 181 
underwent cataract surgery during the study (unpublished data).  In this study, there were 65 eyes 182 
that had cataract surgery in which no intravitreal corticosteroid or anti-VEGF treatment was 183 
given within 4 months prior to the cataract surgery through the first post-cataract extraction visit.   184 
Among the 33 eyes with DME present at the visit prior to surgery (OCT central subfield 185 
thickness >250 microns), the mean visual acuity (approximate Snellen equivalent) improved 186 
from 20/125 prior to surgery only to 20/80 at the visit closest to 4 months after surgery (range 2 187 
to 8 months).  Of the 30 eyes with OCT data available at the 4 month post operative visit, the 188 
OCT central subfield increased by >10% in 33%, decreased by >10% in 20%, and was within 189 
10% in 47%.   190 
 191 
1.1.6 Other Studies 192 
Flesner and coworkers evaluated 39 diabetic persons undergoing cataract surgery, half of whom 193 
had no diabetic retinopathy at the pre-operative exam. Four (10%) developed unilateral macular 194 
edema within 6 months of undergoing cataract surgery in their study eye relative to their control 195 
contralateral eye that did not undergo cataract surgery and two others developed macular edema 196 
in both eyes.  Three of the 6 eyes that developed macular edema following cataract surgery lost 197 
visual acuity relative to pre-op levels. 27   198 
 199 
Kim and associates reported an incidence rate of 22% (95% confidence interval 13% to 35%) for 200 
macular edema following cataract surgery in 50 eyes, defined as an increase in OCT center point 201 
thickness of 30% relative to pre-surgery levels. 33  Only 3 eyes had pre-existing macular edema 202 
(defined as a central subfield thickness of 250 microns or greater, personal communication, Neil 203 
Bressler, September 25, 2008); so these results largely apply to patients without DME at the time 204 
of cataract surgery.  DME was more likely to develop in eyes with at least moderate NPDR when 205 
compared with eyes with lesser degrees of DR, and increases in OCT thickness post cataract 206 
surgery were inversely related to visual acuity gains. Cataract did not limit the ability to obtain 207 
OCT measurement of macular edema prior to surgery.   208 
 209 
1.1.7. Rationale for Pilot Study in Patients with Diabetes Undergoing Cataract Surgery 210 
with Center-involved DME 211 
In summary, despite the common occurrence of cataract surgery in individuals with diabetes, 212 
there are no large, prospective studies addressing the treatment of resulting macular edema and 213 
visual acuity outcomes in this situation. Furthermore, the role of intravitreal corticosteroids or 214 
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anti-VEGF drugs, or both, to improve the visual acuity outcome in the short or long term when 215 
cataract precludes the ability to treat DME prior to surgery, has not been evaluated critically.  216 
Before embarking on an interventional study to try to improve outcomes following cataract 217 
surgery in eyes with pre-existing DME, it is important to determine from outcomes of studies 218 
anticipated to be available within the next year whether intravitreal triamcinolone or anti-VEGF 219 
drugs or both are considered part of standard care in DME.  Once this information is known, the 220 
subsequent design of a study could be finalized to determine if an adjunctive treatment can lead 221 
to improved visual acuity outcomes in people with diabetes who have DME and are undergoing 222 
cataract surgery. 223 
 224 
The logistics of having DRCR Network sites interact with a cataract surgeon’s office is largely 225 
unknown. Before an interventional study is initiated, this pilot study aims to evaluate these 226 
logistics. At the same time, this pilot study will allow the Network to refine its estimate of the 227 
recruitment potential for an interventional study, since similar subjects identified and managed in 228 
conjunction with a cataract surgeon have not been enrolled in previous DRCR Network 229 
protocols.  230 
 231 
1.2 Study Objectives 232 
The objectives of the study are as follows: 233 

a. Determine feasibility of a randomized trial in eyes with center-involved DME prior to 234 
cataract surgery, including: 235 

i. Recruitment potential  236 
ii. Logistics of interaction between cataract surgeon’s office and Diabetic 237 

Retinopathy Clinical Research (DRCR) Network sites 238 
• Clinical site ability to communicate with cataract surgeon’s office prior to 239 

enrollment  240 
• Completion of surgery in 1-14 day time frame after enrollment 241 
• Ability to obtain medical records 242 

iii. Trial design 243 
• Collection of FAs and ability to classify diabetic macular edema (DME) 244 

and cystoid macular edema (CME) according to protocol criteria 245 
• Frequency of ungradeable fundus photographs for level of diabetic 246 

retinopathy prior to cataract surgery  247 
• Evaluation of visual acuity data to obtain a better sample size estimate for 248 

a randomized trial 249 
b. Describe all eyes with respect to how cataract surgeons and DRCR Network investigators 250 

manage these cases at the time of surgery  251 
c. Evaluate exacerbation of diabetic macular edema and visual acuity at 16 weeks  252 

 253 
1.3 Study Design and Synopsis of Protocol 254 
A. Study Design 255 

• Pilot study 256 
 257 

B. Major Eligibility Criteria  258 
• Age >=18 years 259 
• Type 1 or type 2 diabetes 260 
• Only one study eye per subject may be enrolled.  The study eye must meet the following: 261 
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o Presence of cataract for which cataract surgery will be performed within 1-14 262 
days after enrollment 263 

o Presence of center-involved DME as evidenced by a Zeiss Stratus OCT central 264 
subfield thickness >250 microns (or spectral domain OCT equivalent) 265 

o Visual acuity light perception or better.  266 
 267 

C. Sample Size 268 
Recruitment initially will be conducted over a period of 6 months, at which time a determination 269 
will be made whether to continue or stop enrollment.   A maximum of 500 subjects will be 270 
enrolled, with a maximum of 20 subjects per site.    271 
 272 
D. Cataract Surgery 273 
The cataract surgery itself is not part of the experimental design.  The cataract surgery, including 274 
pre-operative and post-operative assessments and management should be by the usual manner of 275 
each cataract surgeon.   276 
 277 
E. Treatment  278 
All treatment is at the discretion of the cataract surgeon and the investigator.  Information will be 279 
collected on the treatments received pre-operatively, peri-operatively, and post-operatively for 280 
DME or CME (topical drops, laser, corticosteroids, anti-VEGF drugs, oral medications, 281 
vitrectomy, or others). 282 

  283 
F. Follow-up Schedule 284 

• Cataract surgery within 1-14 days following enrollment (performed within 1-7 days if 285 
possible) 286 

• A single follow-up visit will occur at 16 weeks following cataract surgery. 287 
• The first time any post-surgical treatment for DME or CME other than topical drops is to 288 

be given, an additional visit will be completed at which OCT will be performed prior to 289 
administering treatment.  290 

• Additional visits to occur as needed based on usual care.   291 
 292 
G. Main Efficacy Outcome 293 
The primary objective of the study is to determine feasibility of a randomized trial.  Secondary 294 
outcomes include evaluation of visual acuity and OCT measured central subfield thickness at 16 295 
weeks.  296 
 297 
H. Schedule of Study Visits and Examination Procedures  298 
 299 
 Enrollment 0 16w+2w 

Cataract Surgery  X  
E-ETDRS best corrected visual acuitya X  X 
OCTb X  X 
Fluorescein angiography if performed as part 
of routine care  X  X 

Eye Exam c X  X 
Fundus photos d X  
 300 
A medical history will be elicited at enrollment and an updated history at each visit.   301 
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a= both eyes at each visit; includes protocol refraction in study eye at each follow-up visit and in both eyes at enrollment.  E-302 
ETDRS refers to electronic ETDRS testing using the Electronic Visual Acuity Tester that has been validated against 4-meter 303 
chart ETDRS testing. 304 
b=study eye only; also obtained prior to first non-topical DME or CME treatment 305 
c= study eye only at baseline and follow-up visits.  306 
d= study eye only; will assess after first 50 subjects and determine whether to continue collecting  307 
 308 
 309 
1.4 General Considerations 310 
The study is being conducted in compliance with the policies described in the DRCRnet Policies 311 
document, with the ethical principles that have their origin in the Declaration of Helsinki, with 312 
the protocol described herein, and with the standards of Good Clinical Practice. 313 
 314 
The DRCR.net Procedures Manuals (Visual Acuity-Refraction Testing Procedures Manual, OCT 315 
Testing Procedures Manual, Digital Fluorescein Angiography Procedure Manual, Study 316 
Procedures Manual, and photography procedure manuals) provide details of the examination 317 
procedures.   318 
 319 
Data will be directly collected in electronic case report forms, which will be considered the 320 
source data. 321 
 322 
 323 
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CHAPTER 2.                                                                                             324 
SUBJECT ELIGIBILITY AND ENROLLMENT 325 

 326 
2.1 Identifying Eligible Subjects and Obtaining Informed Consent 327 
For a period of at least 6 months, subjects undergoing cataract surgery in an eye with center 328 
involved diabetic macular edema on OCT will be enrolled, with a goal to enroll an appropriate 329 
representation of minorities.  A determination will be made after 6 months whether to continue 330 
or stop enrollment.  As the enrollment goal approaches, sites will be notified of the end date for 331 
recruitment.  Subjects who have signed an informed consent form can be enrolled up until the 332 
end date.   333 
 334 
Potential eligibility will be assessed as part of a routine-care examination.  Prior to completing 335 
any procedures or collecting any data that are not part of usual care, written informed consent 336 
will be obtained.  For subjects who are considered potentially eligible for the study based on a 337 
routine-care exam, the study protocol will be discussed with the subject by a study investigator 338 
and clinic coordinator.  The subject will be given the Informed Consent Form to read.  Subjects 339 
will be encouraged to discuss the study with family members and their personal physician(s) 340 
before deciding whether to participate in the study.   341 
 342 
2.2 Subject Eligibility Criteria 343 
 344 
2.2.1 Subject-level Criteria 345 
 346 
Inclusion 347 
To be eligible, the following inclusion criteria must be met: 348 

1. Age >= 18 years  349 
• Subjects <18 years old are not being included because cataract is so rare in this age 350 

group.  351 

2. Diagnosis of diabetes mellitus (type 1 or type 2)  352 
• Any one of the following will be considered to be sufficient evidence that diabetes is 353 

present:  354 
 Current regular use of insulin for the treatment of diabetes 355 
 Current regular use of oral anti-hyperglycemia agents for the treatment of diabetes 356 
 Documented diabetes by ADA and/or WHO criteria (see Procedures Manual for 357 

definitions) 358 

3. At least one eye meets the study eye criteria listed in section 2.2.2. 359 

4. Able and willing to provide informed consent. 360 

5. Able and willing to provide a medical record release for records pertaining to the cataract 361 
surgery and pre-op and post-op treatment.   362 
 363 
 364 

Exclusion 365 
A subject is not eligible if any of the following exclusion criteria are present:  366 

1. Subject is expecting to move out of the area of the clinical center to an area not covered by 367 
another clinical center during the 16 weeks of the study. 368 
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 369 
2.2.2 Study Eye Criteria 370 
 371 
The subject must have one eye meeting all of the inclusion criteria and none of the exclusion 372 
criteria listed below.   373 
 374 
A subject can have only one study eye.  If both eyes are eligible at the time of enrollment, the 375 
study eye will be selected by the investigator and subject before enrollment. 376 
  377 
Inclusion 378 
To be eligible, the following inclusion criteria for the study eye must be met: 379 

1. Presence of cataract for which cataract surgery is scheduled to be performed within 1 to 14 380 
days after enrollment. 381 

2. Visual acuity light perception or better.  382 

3. Zeiss Stratus OCT central subfield thickness >250 microns (or spectral domain OCT 383 
equivalent). 384 

 385 
Exclusions 386 
The following exclusions apply to the study eye only: 387 

1. An ocular condition, other than cataract and diabetic macular edema, is present such that, in 388 
the opinion of the investigator, visual acuity might be affected now (e.g., foveal atrophy, 389 
pigment abnormalities, dense subfoveal hard exudates, nonretinal condition, epiretinal 390 
membrane or vitreo-macular traction) or during the course of the study (e.g., vein occlusion, 391 
uveitis or other ocular inflammatory disease, neovascular glaucoma, etc.).  392 

 393 
2.3 Screening Evaluation and Baseline Testing 394 
2.3.1 Historical Information 395 
A history will be elicited from the subject and extracted from available medical records.  Data to 396 
be collected will include:  age, gender, ethnicity and race, diabetes history and current 397 
management, other medical conditions, as well as ocular diseases, surgeries, and treatment. 398 
 399 
2.3.2 Baseline Testing Procedures 400 
The following procedures are needed to assess eligibility and/or to serve as baseline measures for 401 
the study.   402 

• If a procedure has been performed (using the study technique and by study certified 403 
personnel) as part of usual care, it does not need to be repeated specifically for the 404 
study if it was performed within the defined time windows specified below.  405 

• The testing procedures are detailed in the DRCR.net Procedures Manuals (Visual 406 
Acuity-Refraction Testing Procedures Manual, OCT Testing Procedures Manual, 407 
Digital Fluorescein Angiography Manual, Study Procedures Manual, and 408 
photography procedure manuals).  Visual acuity testing, ocular exam, and OCT will 409 
be performed by DRCR.net certified personnel.  410 

• Maximum time windows from the completion of each procedure to the day of surgery 411 
have been established. 412 

 413 
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1. Electronic-ETDRS visual acuity testing at 3 meters using the Electronic Visual Acuity 414 
Tester (including protocol refraction) in each eye. (within 28 days prior to surgery) 415 

• This testing procedure has been validated against 4-meter ETDRS chart testing.36 416 

• If the E-ETDRS visual acuity letter score is 0, then counting fingers, hand motion, 417 
and light perception are assessed. 418 

2. OCT in study eye (within 28 days prior to surgery) 419 

• OCTs may be graded by a reading center  420 

3. Ocular examination on study eye including slit lamp and dilated fundus examination.  421 
(within 28 days prior to surgery) 422 

4. ETDRS protocol 7-standard field or 4 wide-field digital stereoscopic fundus photographs in 423 
study eye (within 28 days prior to surgery) 424 

• All collected photos will be graded by a reading center 425 
• Grading results from the first 50 subjects may be assessed and a determination may 426 

be made whether to continue collecting photos for additional subjects 427 

5. Fluorescein angiography (FA) is not required.  However, if FA is performed as part of 428 
routine care, the angiogram will be collected for the study and may be graded by a reading 429 
center.   430 

 431 

2.4 Enrollment of Eligible Subjects  432 
Prior to enrollment, the following should be confirmed: 433 
1. The subject’s understanding of the study and commitment to the follow-up schedule. 434 

2. The subject is scheduled for cataract surgery, and the coordinator has confirmed with the 435 
surgeon’s office that the surgery date is within 1-14 days after the planned enrollment date. 436 

 437 
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CHAPTER 3. CATARACT SURGERY  438 
 439 
3.1 Introduction 440 
The cataract surgery itself is not part of the experimental design.  As such, cataract surgeons will 441 
not be considered investigators for this protocol and surgical centers will not be involved with 442 
the research.   443 
 444 
3.2 Surgical Procedure 445 
The cataract surgery, including pre-operative and post-operative assessments and management, 446 
should be by the usual manner of each cataract surgeon. The surgical notes and post-op records 447 
(specifically the operative report including medications used and any surgical complication, as 448 
well as post-operative exams), will be obtained by the clinical site through a record release 449 
requested by the subject.     450 
 451 
3.3 Rescheduling or Cancellation of Surgery 452 
If surgery is not completed on the scheduled date, the surgery should be rescheduled as soon as 453 
possible.  If surgery is rescheduled more than 28 days after baseline assessments were 454 
completed, the baseline measurements should be reassessed prior to the new surgery date.  If the 455 
subject is no longer eligible for the study on reassessment, he/she may be dropped.  456 
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 457 
                                                                                                                               458 

CHAPTER 4. FOLLOW-UP VISITS AND TREATMENT 459 
 460 
4.1 Visit Schedule 461 
There is a single protocol-specified follow-up visit at 16 + 2 weeks following cataract surgery.  462 

• Additional visits to occur as needed based on usual care.   463 
 464 

All treatment is at the discretion of the cataract surgeon and the investigator.  Information will be 465 
collected on the treatments received pre-operatively, peri-operatively, and post-operatively for 466 
DME or CME (topical drops, laser, corticosteroids, anti-VEGF drugs, oral medications, 467 
vitrectomy, or others). 468 
 469 
The first time any post-surgical treatment for DME or CME other than topical drops is to be 470 
given, an additional visit is completed at which OCT is performed prior to administering 471 
treatment.  472 
 473 
4.2 Testing Procedures at the 16-week Visit 474 
The following procedures will be performed at the 16-week visit unless otherwise specified.  All 475 
of the testing procedures do not need to be performed on the same day, provided that they are 476 
completed within the time window of a visit and prior to initiating any treatment.  477 
  478 
Testing procedures at unscheduled visits are at investigator discretion.  However, procedures that 479 
are performed should follow the standard DRCRnet protocol for each procedure. 480 
 481 
1. E- ETDRS visual acuity testing in each eye (best corrected). 482 

• A protocol refraction in the study eye is required.  Refraction in the nonstudy eye is 483 
not required  484 

• If the E-ETDRS visual acuity letter score is 0, then counting fingers, hand motion, 485 
and light perception are assessed. 486 

2. OCT in the study eye  487 

• OCTs may be graded by a reading center  488 

3. Ocular exam on the study eye, including slit lamp examination and dilated fundus 489 
examination. 490 

4. Fluorescein angiography (FA) is not required.  However, if FA is performed as part of 491 
routine care, the angiogram will be collected for the study and may be graded by a reading 492 
center. 493 

• If FA is obtained as part of usual care and OCT central subfield thickness ≥ 250 494 
microns, the eye will be classified by the investigator as one of the following: 495 

(1) DME Only:  Presence of DME without the presence of both disc 496 
hyperfluorescence and accumulation of fluorescein in a cystoid pattern (as 497 
defined below in a and b). If disc hyperfluorescence is noted without 498 
accumulation of fluorescein in a cystoid pattern, then CME is not present. If 499 
accumulation of fluorescein in a cystoid pattern is noted without disc 500 
hyperfluorescence, then CME is not present. 501 
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(2) CME Only or CME + DME:  Presence of post-surgical CME as defined 502 
below, with or without the presence of DME. 503 

Post-surgical CME is defined as the presence of both of the following: 504 
a. Disc hyperfluorescence by 5 minutes on investigator assessment of 505 

fluorescein angiography at the given follow-up visit  506 
b. Accumulation of fluorescein in a cystoid pattern around the fovea 507 

on investigator assessment of fluorescein angiography at the given 508 
follow-up visit  509 

 510 
 511 

 512 

 513 
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CHAPTER 5.  514 
MISCELLANEOUS CONSIDERATIONS IN FOLLOW-UP 515 

 516 
5.1 Complications of Cataract Surgery 517 
Complications of cataract surgery are managed by the cataract surgeon as judged indicated. 518 
 519 
5.2 Treatment of Macular Edema in Nonstudy Eye 520 
Treatment of DME in the nonstudy eye is at investigator discretion. 521 
 522 
5.3 Diabetes Management 523 
Diabetes management is left to the subject’s medical care provider. 524 
 525 
5.4 Subject Withdrawal and Losses to Follow-up 526 
A subject has the right to withdraw from the study at any time.  If a subject is considering 527 
withdrawal from the study, the principal investigator should personally speak to the subject about 528 
the reasons, and every effort should be made to accommodate the subject.   529 
 530 
The goal for the study is to have as few losses to follow-up as possible.  The Coordinating Center 531 
will assist in the tracking of subjects who cannot be contacted by the site.  The Coordinating 532 
Center will be responsible for classifying a subject as lost to follow-up. 533 
 534 
Subjects who withdraw will be asked to have a final closeout visit at which the testing described 535 
for the protocol visits will be performed.   536 
 537 
Subjects who withdraw or are determined to have been ineligible post-enrollment may be 538 
replaced in the enrollment total. 539 
 540 
5.5 Discontinuation of Study 541 
The study may be discontinued by the Executive Committee prior to the preplanned completion 542 
of follow-up for all subjects. 543 
 544 
5.6 Contact Information Provided to the Coordinating Center 545 
The Coordinating Center will be provided with contact information for each subject.  Permission 546 
to obtain such information will be included in the Informed Consent Form.  The contact 547 
information may be maintained in a secure database and will be maintained separately from the 548 
study data. 549 
 550 
Phone contact from the Coordinating Center will be made with each subject in the first month 551 
after enrollment.  Additional phone contacts from the Coordinating Center will be made if 552 
necessary to facilitate the scheduling of the subject for follow-up visits.  A subject-oriented 553 
newsletter and a study logo item may be sent.  554 
 555 
Subjects will be provided with a summary of the study results in a newsletter format after 556 
completion of the study by all subjects.   557 
 558 
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5.7 Subject Reimbursement 559 
The study will be paying the subject $25 for the baseline and 16 week visits to cover travel and 560 
other visit-related expenses.  Payment will be made from the Coordinating Center.  Additional 561 
travel expenses may be paid or reimbursed via gas cards for subjects with higher expenses. 562 
 563 
5.8 Medical Records 564 
Subjects will sign a record release to obtain operative and postoperative records from the cataract 565 
surgeon’s office.566 
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 567 
CHAPTER 6.                                                                                          568 

ADVERSE EVENTS 569 
 570 
6.1 Events to be Reported 571 
Surgical complications and other untoward events will be recorded on the follow-up exam forms 572 
and not on separate adverse event forms since the cataract surgery is not considered part of the 573 
experimental design. 574 
 575 
6.2 Reporting Requirements for Adverse Events  576 
Each Principal Investigator is responsible for abiding by reporting requirements specific to 577 
his/her IRB.   578 
 579 
6.3 Risks 580 
6.3.1 Risks of Cataract Surgery 581 
Cataract surgery is part of the routine eye care of all subjects in this trial. In some cases 582 
retrobulbar or peribulbar injection may be used to anesthetize the eye and to reduce eye 583 
movements during cataract surgery.  Complications of retrobulbar injections are rare.  They 584 
include, but are not limited to, the following: retrobulbar hemorrhage (bleeding behind your 585 
eyeball); perforation of the eye by the needle; damage to the optic nerve; diplopia lasting up to 586 
24 hours or more; ptosis lasting up to 24 hours or more; difficulty speaking or breathing; 587 
lightheadedness/syncope/vasovagal response; allergy to any components of the injection; life 588 
threatening response due to the spread of anesthesia to the brain stem, resulting in seizures, 589 
drowsiness, confusion, loss of ability to talk, convulsions, stoppage of breathing, or stoppage of 590 
heartbeat. All of these complications are rare. 591 
 592 
Complications of the cataract surgery itself include the development of post-surgical cystoid 593 
macular edema 1% to 2% of the time in people with or without diabetes, transient or sustained 594 
increase in intraocular pressure which could lead to glaucoma or blindness, corneal edema from 595 
endothelial cell loss, iris abnormalities, loss of vitreous, retinal tear or detachment, posterior 596 
vitreous detachment, epiretinal membrane, ptosis, diplopia, decentration of IOL, opacity of 597 
capsule, retained cataract remnants. 598 
 599 
6.3.2 Risks of Eye Examination and Tests 600 
The procedures in this study are part of daily ophthalmologic practice in the United States and 601 
pose no additional known risks.  Dilating eye drops will be used as part of each exam.   602 
There is a rare risk of an allergic response to the topical medications used to anesthetize the eye 603 
or dilate the pupil. Dilating drops rarely could cause an acute angle closure glaucoma attack, but 604 
this is highly unlikely since the subjects in the study will have had their pupils dilated many 605 
times previously.   606 
 607 
6.3.3 Fundus Photography 608 
Fundus photography carries no risk, although the camera flash may cause temporary discomfort 609 
for the patient. 610 
 611 
6.3.4 Fluorescein Angiography 612 
Fluorescein angiography may be performed as part of routine care.  In the fluorescein angiogram 613 
procedure, a yellow dye is injected intravenously.  Risks include but are not limited to:  transient 614 
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change in skin and urine color; nausea; allergic reaction to the dye; anaphylaxis and possible 615 
death (less than 1 in 100,000 people).  The procedure will not be performed if medically 616 
contraindicated.  617 
 618 
6.3.5 Optical Coherence Tomography 619 
OCT carries no known risk.  Dilating eye drops will be used as part of each exam.   620 
 621 
    622 
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CHAPTER 7.                                                                                    623 
STATISTICAL METHODS   624 

 625 
 626 

7.1 Overview 627 
The approach to sample size and statistical analyses are summarized below.  A detailed statistical 628 
analysis plan will be written and finalized prior to the completion of the study.  The analysis plan 629 
synopsis in this chapter contains the framework of the anticipated final analysis plan. 630 
 631 
The primary objective of the study is to determine feasibility of a randomized trial in eyes with 632 
center-involved DME prior to cataract surgery. 633 
 634 
7.2 Sample Size 635 
As noted above, the primary objective of the study is to determine feasibility of a randomized 636 
trial, therefore there is no formal sample size for this study.   Recruitment will be conducted 637 
initially over a period of 6 months.  A determination will be made after 6 months whether to 638 
continue or stop enrollment.  A maximum of 500 subjects will be enrolled, with a maximum of 639 
20 subjects per site.  640 
 641 
7.3 Statistical Analysis Plan 642 
The specific objectives of the study are as follows.  Most objectives are tests of logistics for a 643 
future trial.  Some objectives will require statistical analyses to evaluate.   The plan for analysis 644 
of each is detailed, where a statistical analysis is applicable. 645 
 646 
Objective A:  Determine feasibility of a randomized trial in eyes with center-involved DME 647 
prior to cataract surgery, including the following: 648 

1. Evaluate recruitment potential. 649 
2. Test logistics of interaction between cataract surgeon’s office and DRCR Network sites, 650 

including the following: clinical site ability to communicate with cataract surgeon’s 651 
office prior to enrollment and the day before surgery, completion of surgery in 1-14 day 652 
time frame after enrollment, and ability to obtain medical records. 653 

3. Assess ability of investigators to use fluoroscein angiography to classify diabetic macular 654 
edema (DME) and cystoid macular edema (CME) according to protocol criteria specified 655 
in section 4.2 by comparing with a standardized central grading at a reading center.    656 

4. Evaluate the frequency of baseline fundus photographs evaluated by the reading center as 657 
ungradeable for level of diabetic retinopathy  658 

5. Evaluate 16 week visual acuity data to obtain a sample size estimate for the randomized 659 
trial.   660 

• Analysis Plan: Within the subsets of eyes which were treated according to the 661 
planned control group and treatment group for the trial, compute estimates for 662 
standard deviation of 16 week visual acuity, correlation between baseline and 16 663 
week visual acuities, and possible treatment effect at 16 weeks. 664 

 665 
 666 
Objective B:  Describe all eyes with respect to how cataract surgeons and DRCR Network 667 
investigators manage these cases at the time of surgery.  668 

• Analysis Plan:  Evaluate the proportion of eyes with no treatment, any intravitreal 669 
triamcinolone injection, or any anti-VEGF injection just prior to or at the time of surgery. 670 
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 671 
 672 
Objective C:  Evaluate exacerbation of diabetic macular edema and visual acuity at 16 weeks.  673 

• Analysis Plan:  The following specific outcomes will be evaluated at the 16 week visit, 674 
stratified by pre/peri-surgical treatment.  Point estimates and 95% confidence intervals 675 
will be provided. 676 

o Visual acuity improvement of >10 letters from baseline 677 
o Visual acuity loss of >10 letters from baseline 678 
o Visual acuity letter score ≥ 73 (Snellen equivalent approximately 20/40 or better) 679 
o Central subfield thickness measured by OCT 680 
o Mean change in retinal thickness from baseline 681 
o Proportion of eyes with central subfield <250 microns 682 
o Frequency of post surgical treatments 683 

 684 
Additional subgroup analyses will also be conducted and may include but may not be 685 
limited to stratification by visual acuity, central subfield thickness, and prior DME 686 
treatment history.   687 

 688 
OCT outcomes also will be evaluated at the time 1st post-surgical treatment was initiated. 689 

 690 
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