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• PURPOSE: to compare visual field (VF) progression be- 
tween the 2 arms of the Treatment of Advanced Glau- 
coma Study (TAGS). 
• DESIGN: Post hoc analysis of VF data from a 2-arm, 
multicenter, randomized controlled clinical trial. 
• METHODS: A total of 453 patients with newly diag- 
nosed advanced open-angle glaucoma in at least 1 eye 
from 27 centers in the United Kingdom were randomized 

to either trabeculectomy (n = 227) or medication in their 
index eye (n = 226) and followed-up for 2 years with 2 

24-2 VF tests at baseline, 4, 12, and 24 months. Data 
were analyzed for participants with a reliable VF (false 
positive rate < 15%) at baseline and at least 2 other time 
points. Average difference in rate of progression (RoP) 
was analyzed using a hierarchical Bayesian model. Time 
for each eye to progress from baseline beyond specific cut- 
offs (0.5, 1, 1.5, and 2 dB) was compared using survival 
analysis. 
• RESULTS: This study analyzed 211 eyes in the tra- 
beculectomy first arm and 203 eyes in the medication 

first arm. The average RoP (estimate [95% credible in- 
tervals]) was –0.59 [–0.88, –0.31] dB/year in the medi- 
cation first arm and –0.40 [–0.67, –0.13] dB/year in the 
trabeculectomy first arm. The difference was not signif- 
icant (Bayesian P -value = .353). More eyes progressed 

in the medication first arm, but this difference was not 
significant. 
• CONCLUSIONS: There was no significant dif- 
ference in the average RoP at 2 years. (Am 

J Ophthalmol 2023;246: 42–50. © 2022 

The Author(s). Published by Elsevier Inc. 
This is an open access article under the CC BY li- 
cense ( http://creativecommons.org/licenses/by/4.0/ )) 
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INTRODUCTION 

 

he only current treatment for glaucoma is re-
duction of intraocular pressure (IOP). 1-3 Trabeculec-
tomy is the most commonly performed surgical in-

ervention and has been proven to be more effective than
edication (drops) in achieving lower IOP. 4 For this rea-

on, clinical guidelines in the UK and Europe suggest that
rabeculectomy be offered to patients with advanced glau-
oma as the first line of treatment. 5 , 6 However, no specific
uidelines regarding the appropriate timing of surgical in-
ervention exist for North America. 7 , 8 Evidence to support
uch recommendations is scant 5 and practitioners are often
nkeen to offer surgery owing to possible sight-threatening
omplications. 5 , 9 As a result, patients are usually treated
ith drops and/or laser, and are offered surgery only when

nitial interventions prove ineffective. 
The Treatment of Advanced Glaucoma Study (TAGS)

s a recently completed multicenter randomized controlled
rial (RCT) comparing medical versus surgical (trabeculec-
omy) treatments in patients presenting with previously un-
reated advanced open angle glaucoma. 10-12 The primary
utcome was vision-related quality of life (QoL) measured
sing the Visual Function Questionnaire-25 (VFQ-25). Re-
ently reported results have indicated no difference in this
rimary outcome between treatment arms for the period
f the study (24 months); 11 however, patient self-reported
utcome measures have been shown to lack sensitivity in
etecting visual deterioration from glaucoma. 13 

Visual field (VF) tests are an important clinical mea-
ure in glaucoma 5 , 7 , 14 and have been successfully used as
 primary outcome in previous important glaucoma tri-
ls. 2 , 3 , 15-20 In the primary report of results from TAGS, the
verage difference in VF mean deviation (MD) between
aseline and 24 months showed no between-group differ-
nce, despite an average 3 mmHg difference in IOP favoring
rabeculectomy. However, TAGS was designed such that
eries of 24-2 VFs (Humphrey Field Analyzer [HFA], Zeiss

editec) were collected at baseline, 4, 12, and 24 months;
he main trial report did not take account of all these data.
revious RCTs 2 , 15-20 recognized the importance of analyz-

ng localized change in VF data to detect treatment dif-
erence. A recent VF pointwise analysis using a hierarchi-
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cal approach for estimating rate (speed) of VF loss in data
from the Laser in Glaucoma and Ocular Hypertension Trial
(LiGHT) showed differences in the treatment arms unseen
in the primary QoL measure used in that trial. 21 The statis-
tical methods used in the LiGHT VF analysis have recently
been validated and expanded to account for these features
and to maximally exploit the pointwise data from individ-
ual locations in the VF. 22 The current study applied these
methods to the serial VF data from TAGs, with the objec-
tive of identifying whether there is a treatment difference
between the study arms unseen in the primary outcome. 

METHODS 

• PARTICIPANTS: The TAGS was a multicenter RCT in-
volving 27 centers across the United Kingdom. The study
was approved by the East Midlands – Derby Research Ethics
Committee (reference number 13/EM/0395) and adhered
to the tenets of the Declaration of Helsinki. Details of the
study protocol have been reported elsewhere. 10 , 23 Briefly,
the study recruited patients with a new diagnosis of ad-
vanced open angle glaucoma, according to the Hodapp–
Parrish–Anderson classification 

24 of VF damage, including
pigment dispersion, pseudoexfoliative and normal tension
glaucoma, in one or both eyes. Exclusion criteria were an-
gle closure or other forms of secondary glaucoma, inabil-
ity to undergo surgery, and high-risk of trabeculectomy fail-
ure (patients with a history of complicated cataract surgery
or previous surgery involving violation of the conjunctiva,
including vitreoretinal procedures). Participants were ran-
domized to receive either trabeculectomy (augmented with
Mytomicin C) or medical management as their first inter-
vention. If both eyes were eligible, the less affected eye,
according to the 24-2 HFA MD at baseline, was selected
as the index eye and analyzed, but both eyes received the
same treatment. This choice was made to give patients
with bilateral advanced glaucoma randomized to surgery
the best chance of preserving vision in their better eye,
as surgery was first performed on the index eye. For par-
ticipants randomized to trabeculectomy, medical treatment
was initiated until surgery was performed (ideally within 3
months). Medication for participants randomized to medi-
cal treatment was escalated according to the NICE guide-
lines, 5 based on clinical judgment. If medical treatment
was deemed inadequate, augmented trabeculectomy was of-
fered. Participants were followed up for 24 months for the
primary endpoint. Clinical examinations included HFA VF
testing (SITA Standard 24-2 testing grid), visual acuity,
Goldmann applanation tonometry for IOP measurement,
and assessment for complications of treatment and the need
for cataract surgery. The study recruited 453 participants
(227 randomized to trabeculectomy). Baseline demograph-
ics of the sample have previously been described. 11 Rele-
vant characteristics are reported in Table 1 . 
VOL. 246 TWO-YEAR VISUAL FIEL
VISUAL FIELD DATA: Two VF tests were performed at
ach trial visit at baseline, 4, 12, and 24 months; there-
ore, each trial participant was scheduled to have a series
f 8 VFs, giving a total of 3624 planned VF test. Printouts
ere scanned by the individual centers and stored in a cen-

ral repository at the clinical trials unit of the University of
berdeen. For this study, scans were sent to City, Univer-

ity of London for digitization under a data transfer agree-
ent. The pointwise sensitivity thresholds and false posi-

ive (FP) rates were digitized using a bespoke optical char-
cter recognition algorithm and independently checked by
 graders (G.M. and G.O.). The study was able to digitize
266 (90%) VFs from 452 patients (226 per arm). The re-
aining VFs were either not performed or not provided by

he centers. Data were only analyzed from participants for
hom at least 3 reliable VFs from at least 3 different time
oints, including 1 at baseline, were available. Reliability
as defined as FPs < 15%, as this has been shown to be the
nly reliable indicator of VF performance. 25 The final selec-
ion (see flowchart in Supplementary Material Figure S1)
ncluded 414 (91%) participants, 211 randomized to have
rabeculectomy first. Of these, 22 did not actually receive
urgery and continued their treatment with drops. For the
nal selection, the median [interquartile range] number of
Fs per patient was 8 [5-8] for both trial arms. 

STATISTICAL ANALYSIS: 

ain outcome 
he primary outcome measure for this work was the differ-
nce in overall rate of progression (RoP [dB/year]) of VF
amage between the 2 trial arms in the index eye. The RoP
as estimated using a hierarchical mixed effect model de-

cribed in detail elsewhere. 26 In short, the response vari-
ble was the point-wise sensitivity (in dB) over time (ie, at
ach location). Time from baseline (in years) and the treat-
ent allocation arm (coded as a binary discrete factor) were

sed as fixed effects. The interaction between these fixed
ffects modelled the difference in progression rate between
he 2 arms (main outcome of interest). Observations were
hen grouped by location, VF cluster, and eye in a hierarchi-
al nested fashion, as previously described. 26 Clusters were
efined according to Garway-Heath and associates. 27 The
ethod also accounts for the measurement floor at 0 dB by

ensoring the observations where no response was recorded
 < 0 dB on the VF printout), as considering these observa-
ions as actual 0 dB measurements can introduce a bias in
he estimated RoPs. 26 

These models are complex to estimate with maximum
ikelihood methods; therefore, R (R Foundation for Statisti-
al Computing) and JAGS (Just Another Gibbs Sampler 28 )
ere used to estimate the parameters through Bayesian
omputation, as previously described. 26 Details of the com-
utation are provided as Supplementary Material. Bayesian
omputation does not produce P -values; however, a simi-
ar metric, with little difference in interpretation, is derived
D OUTCOMES OF TAGS 43 



TABLE 1. Baseline Characteristics of the Cohort Recruited for the Trial. 

Medication First (n = 226) Trabeculectomy First (n = 227) 

Mean (SD) age, years 68 (12.4) 67 (12.2) 

Male sex 147 (65) 156 (69) 

Ethnicity 
White 191 (85) 182 (80) 

Afro-Caribbean 27 (12) 32 (14) 

Asian – India/Pakistan/Bangladesh 4 (2) 8 (4) 

Asian – Oriental 0 (0) 2 (1) 

Mixed heritage 1 ( < 1) 0 (0) 

Other 2 (1) 3 (1) 

Missing 1 ( < 1) 0 (0) 

Glaucoma diagnosis 
Primary OAG (including NTG) 220 (97) 219 (96) 

Pigment dispersion syndrome 4 (2) 5 (2) 

Pseudoexfoliation syndrome 2 (1) 3 (1) 

Lens status 
Phakic 209 (92) 212 (93) 

Pseudophakic 17 (8) 15 (7) 

Mean (SD) central corneal thickness, μm 541 (36); n = 223 539.4 (36); n = 226 

Glaucoma medications at baseline 
Prostaglandin analogue 182 (81) 186 (82) 

β-blocker 52 (23) 52 (23) 

Carbonic anhydrase inhibitor 33 (15) 45 (20) 

α agonist 4 (2) 7 (3) 

Diamox (taken orally) 2 (1) 6 (3) 

Ocular comorbidity 50 (22) 50 (22) 

Age-related macular degeneration 4 (8) 6 (12) 

Cataract 42 (84) 42 (84) 

Vascular occlusion 1 (2) 2 (4) 

Diabetic retinopathy 1 (2) 1 (2) 

Other 6 (12) 9 (18) 

Mean (SD) VFMD, dB −15.26 (6.34) −14.91 (6.36) 

Mean (SD) logMAR visual acuity 0.17 (0.26); n = 223 0.15 (0.25) 

Mean (SD) intraocular pressure, mm Hg 
At diagnosis 25.9 (8.4); n = 223 26.9 (9.1); n = 226 

At baseline 19.0 (5.7); n = 221 19.4 (6.2); n = 222 

Data reported as number (percentage) unless otherwise indicated. logMAR = logarithm of the minimum angle of resolution; NTG = normal 

tension glaucoma; OAG = open angle glaucoma; SD = standard deviation; VFMD = visual field mean deviation. 
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from the Bayesian P-direction 

29 . This index was denoted as
P d , while P was reserved for the conventional frequentist
P -value. For both metrics, the threshold for statistical sig-
nificance was .05. 

Analysis was performed using both the original random-
ization (intention-to-treat) and the actual treatment re-
ceived (analysis by treatment received), since 22 patients
randomized to trabeculectomy were kept on medical treat-
ment and did not undergo surgery. Finally, the analysis
was also repeated with standard maximum likelihood (ML)
methods ( lme4 package for R 

30 ) using a simplified model
that did not account for censoring and VF clusters (results
reported in Supplementary Material). 

No power or sample size calculation was performed be-
cause these were all post hoc analyses of trial data. 
 

44 AMERICAN JOURNAL OF OPHTH
econdary outcomes 
he primary analysis was repeated using the VF clusters as
xed effects (details in Supplementary Material) so that the
ean regional baseline VF damage and RoPs could be ex-

licitly modelled and compared. Other analyses, listed be-
ow, were performed by fitting individual hierarchical mod-
ls to each eye, as previously described 

26 (ie, each eye was
odelled in isolation independently of their randomiza-

ion) to assess how treatment affected individual patients
nd localized progression. 

• Time to visual field progression: for each eye, a progression
event was defined as an estimated global change from
baseline by more than 4 pre-defined cut-off values (0.5,
1, 1.5, and 2 dB) over the observation period. The time
to the event (in years) was estimated as cut-off/RoP and
ALMOLOGY FEBRUARY 2023 



TABLE 2. Population Estimates [95% Credible Intervals] for the Visual Field Baseline Damage and Rate of Progression, Globally and 
by Garway-Heath Cluster. 

Medication First Trabeculectomy First Difference P d 

Intention-to-treat 
Global Baseline (dB) 14.24 [13.19, 15.25] 14.10 [13.10, 15.11] –0.13 [–1.55, 1.31] 0.857 

RoP (dB/year) –0.59 [–0.88, –0.31] –0.40 [–0.67, –0.13] 0.19 [–0.20, 0.58] 0.353 

Cluster 1 Baseline (dB) 9.52 [8.03, 11.01] 9.83 [8.40, 11.32] 0.31 [–1.86, 2.39] 0.769 

RoP (dB/year) –0.58 [–0.99, –0.18] –0.47 [–0.87, –0.07] 0.11 [–0.45, 0.66] 0.717 

Cluster 2 Baseline (dB) 7.69 [6.08, 9.39] 8.36 [6.76, 9.94] 0.67 [–1.66, 2.97] 0.559 

RoP (dB/year) –0.81 [–1.20, –0.40] –0.41 [–0.79, –0.03] 0.39 [–0.16, 0.93] 0.159 

Cluster 3 Baseline (dB) 18.79 [17.71, 19.85] 18.89 [17.82, 19.97] 0.10 [–1.40, 1.62] 0.896 

RoP (dB/year) –0.78 [–1.08, –0.48] –0.67 [–0.97, –0.38] 0.10 [–0.31, 0.52] 0.623 

Cluster 4 Baseline (dB) 15.60 [14.00, 17.17] 14.87 [13.23, 16.50] –0.73 [–3.04, 1.50] 0.543 

RoP (dB/year) –0.70 [–1.03, –0.37] –0.37 [–0.70, –0.04] 0.33 [–0.14, 0.79] 0.162 

Cluster 5 Baseline (dB) 15.40 [13.93, 16.93] 14.50 [12.98, 15.95] –0.90 [–3.04, 1.13] 0.404 

RoP (dB/year) –0.45 [–0.77, –0.13] –0.24 [–0.57, 0.09] 0.21 [–0.25, 0.68] 0.368 

Cluster 6 Baseline (dB) 19.14 [17.96, 20.34] 18.82 [17.64, 20.02] –0.32 [–1.98, 1.38] 0.698 

RoP (dB/year) –0.15 [–0.53, 0.22] –0.30 [–0.67, 0.07] –0.14 [–0.68, 0.38] 0.590 

Note that the baseline is reported as the intercept of the models. Cluster 1 = peripheral superior; Cluster 2 = paracentral superior; Cluster 

3 = central; Cluster 4 = paracentral inferior; Cluster 5 = peripheral inferior; Cluster 6 = temporal (see also Figure 2 ). RoP = rate of progression. 
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censored at the last actually observed time point. A Cox
proportional hazard model was used to compare the 2
arms at each cut-off. Note that, for this analysis, all data
in the series were used to estimate when the event oc-
curred; this improved accuracy, as events could be de-
tected in between visits, and reduced the impact of noise
fluctuations. 
• Time to convert to perimetric blindness for each location: es-

timates of time to cross the 0 dB sensitivity threshold
were obtained for each location in each eye from the
fitted slopes and intercepts. This analysis was limited to
locations with an estimated intercept > 0 dB at baseline.
A Cox proportional hazard model was used to compare
the 2 arms. Correlations among locations from the same
eyes were accounted for using a robust variance estima-
tion and a cluster term ( survival package in R 

31 ). The
comparison was limited to the actual observation time.
To evaluate the impact on central vision the same anal-
ysis was repeated by only considering the 12 locations
within the central 10 degrees. 
• Local progression rate: Finally, the RoP of the fastest pro-

gressing cluster and the 5 fastest locations with intercept
> 0 dB were extracted for each eye. The distribution of
the RoP of the fastest cluster and of the average RoP
of the 5 fastest locations were compared using a non-
parametric test (Mann–Whitney). 

A supplementary analysis was also performed to evalu-
ate differences in the distribution of all point-wise slopes.
The detailed methodology and results are reported as Sup-
plementary Material. 
VOL. 246 TWO-YEAR VISUAL FIEL
RESULTS 

MAIN OUTCOME: Eyes in the 2 arms of the study, for both
he intention-to-treat and analysis by treatment received,
ad similar average baseline VF sensitivity as estimated by
he intercepts of the model ( Table 2 ), as it would be ex-
ected from a RCT. Mean RoP (intention-to-treat) was –
.58 and –0.39 dB per year for the medication first and tra-
eculectomy first arms, respectively; the 20% difference was
ot statistically significant (P d = 0.353). Similarly, there
as no difference with an analysis by treatment received

RoP –0.55 and –0.43 dB per year for medication first and
rabeculectomy first arms, respectively, P d = 0.553). Com-
aring individual VF clusters (secondary outcome) con-
rmed these results. The largest difference in mean RoP was
ecorded for the paracentral superior cluster (Cluster 2) but
he effect was still not statistically significant (P d = 0.159).
able 2 reports the results for the intention-to-treat analy-
is in detail. Results for the analysis by treatment received
re reported as Supplementary Material Table S1. Similar
esults were obtained with standard ML frequentist meth-
ds (see Supplementary Material Table S2). Figure 1 graph-
cally shows the average spatial distribution of VF damage
t baseline and RoP for the 2 arms. 

SECONDARY OUTCOMES: In the intention-to-treat anal-
sis, a higher proportion of eyes showed a change from
aseline in the medication first arm ( Figure 2 ) but signifi-
ance was not reached for any of the cut-offs. Similar results
ere obtained when performing the analysis by treatment
D OUTCOMES OF TAGS 45 



FIGURE 1. Average baseline damage and rate of progression for each location and Garway-Heath cluster. Unlike the estimates 
reported in Table 2 , these plots are produced by averaging estimates from fits on individual eyes. 
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received (Supplementary Material Figure S2). No statisti-
cally significant difference in the time to perimetric blind-
ness could be found in the intention-to-treat analysis either
when examining the whole VF ( P = .079) or just the cen-
tral 10 degrees ( P = .096). Similar results were found in the
analysis by treatment received (whole VF: P = .191; central
10 degrees: P = .218). Further details are reported in Sup-
plementary Material Figure S5. There was no statistically
significant difference in the distribution of the average RoP
of the 5 fastest progressing locations or the fastest progress-
ing cluster (see Figure 3 ). 
t  

46 AMERICAN JOURNAL OF OPHTH
DISCUSSION 

he main outcome did not show any statistically significant
ifference in the rate of VF progression in patients random-
zed to trabeculectomy first compared with medication first
fter 24 months of follow-up. Possible differences in local-
zed progression were also explored by analyzing the aver-
ge progression rate for different VF clusters, by compar-
ng the RoP of the fastest cluster and the average RoP of
he 5 fastest locations in each eye, and by comparing the
ALMOLOGY FEBRUARY 2023 



FIGURE 2. Estimated time to observe a change from baseline for different cut-offs. P -values were calculated with a proportional 
hazard model. Cross marks indicated censored data. 
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time to estimated perimetric blindness of individual loca-
tions. These comparisons all failed to reach significance.
Finally, a higher percentage of eyes progressing beyond spe-
cific cut-offs from baseline sensitivity were found, indicat-
ing lower frequency of progressive VF loss in eyes receiving
trabeculectomy first, but these differences were not statisti-
cally significant. 

This work is novel because it provides a detailed eval-
uation of VF progression in patients with advanced glau-
coma having primary medical or surgical intervention in
an RCT. Differences in RoP between the treatment arms of
VOL. 246 TWO-YEAR VISUAL FIEL
he trial were quantified through a hierarchical model able
o fully exploit the information from individual locations in
he VF. Moreover, this model accounted for the censoring of
F data at 0 dB, avoiding the floor effect, which may cause
ositive bias in the estimated RoP, especially with advanced
F loss. 26 The secondary analyses evaluated progression in
ifferent VF clusters, localized progression, and point-wise
onversion to perimetric blindness (estimated sensitivity <
 dB). 

Taken together, the main results suggest equivalence in
erms of progression of VF damage between the two treat-
D OUTCOMES OF TAGS 47 



FIGURE 3. Comparison of the rate of progression for the fastest cluster and the average of the five fastest locations for each eye. 
Estimates obtained from individual fits on each eye. P -values obtained with a Mann–Whitney test. 
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ment approaches within the first 2 years after initiating
treatment, but there is also evidence to suggest that the
small observed difference might increase in the future. This
is consistent with the main results of the trial, 11 which
showed no difference in vision-related QoL between the 2
arms at the 2-year time point; these results are clinically
important and may reflect the differences observed in the
control of the IOP between the 2 arms. 11 

More indications of a possible difference come from
the secondary VF analyses. The time to VF progression
( Figure 2 ) showed a higher proportion of progressors in the
medication first arm. These differences did not reach signif-
icance. Some significant differences emerged without con-
sidering censoring at 0 dB (Supplementary Material Figure
S3 and S4). This analysis is key to understanding the effect
of treatment on individual patients rather than the average
effect across the cohort. This result is in partial agreement
with similar previous randomized clinical trials comparing
primary medical and surgical treatment, such as the Collab-
orative Glaucoma Intervention Study (CIGTS), 32 which
reported marginally (4%) more progressing eyes in patients
with early glaucoma in the medication first arm compared
with the trabeculectomy first arm. However, later analyses
of the same cohort showed a significant difference in MD
between the 2 arms of the trial for patients with advanced
baseline damage at 7 and 9 years, despite not showing any
significant difference up to 5 years. 20 Similarly, the small
differences in the average RoP observed in the current co-
hort might amplify over a longer follow-up period. Similar
results were obtained by analyzing progression of individual
clusters and locations. One relevant observation from the
evaluation for this cohort of patients was that the number
of locations converting to perimetric blindness (estimated
48 AMERICAN JOURNAL OF OPHTH
ensitivity < 0 dB) was slightly higher for the medication
rst arm; however, the difference was not statistically sig-
ificant. Finally, no statistically significant difference could
e found in local progression, tested by examining the rate
f the fastest progressing cluster and the average RoP of
he 5 fastest progressing locations for each eye. This analy-
is enabled differences in progression rates to be examined
n the regions of most rapidly progressing VF, which might
ot be well captured by the main analysis on the difference

n mean RoP. A similar approach was found to be useful
hen analyzing VF data from LiGHT, 22 in which most of

he difference between the 2 arms of the trial was located
n the extreme negative tails of the distributions of point-
ise progression slopes. An additional analysis, more akin

o the one performed by Wright and associates, 22 is reported
s Supplementary Material (Figure S6). 

This analysis had limitations: (1) the limited follow up
ime (2 years) was short in the context of a median life ex-
ectancy at diagnosis of around 14 years 33 and this made
dentification of statistically significant differences chal-
enging, especially with advanced damage 34 , 35 because it is
ell known that VF variability increases with the amount of
amage. 25 A relatively small difference in progression rates
etween treatment arms was expected because all patients
re treated to low IOPs in advanced glaucoma. The IOP re-
uction achieved in both arms of TAGS was about 3 mmHg
reater than that achieved in CIGTS. 32 . The increased test
ariability was partially addressed by having 2 repetitions
f the VF test at each time point and the use of a trend
nalysis over an event-based analysis. The modelling tech-
ique also eliminated the bias introduced by the floor ef-

ect at 0 dB; 26 however, it could not overcome the fact that
any locations would provide limited information, being
ALMOLOGY FEBRUARY 2023 
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at or very close to the 0 dB limit. One possibility for fu-
ture trials could be to test these patients with macular test-
ing patterns, such as the 10-2. The time-to-progression es-
timates might have also been influenced by the effect of de-
veloping cataract. Non-glaucoma-related changes in vision
from a treatment should also be considered as part of the
effect, as they can negatively impact QoL. Lens opacity was
not graded in the trial; however, the number of patients
needing cataract surgery was not different between the 2
arms (12% for the medication first arm and 13% for the tra-
beculectomy first arm). 11 Still, a small significant difference
was found in logMAR visual acuity at 24 months (0.07,
95% CI 0.02-0.11; P = .006), 11 possibly indicating more
lens opacity in the trabeculectomy first arm. This could
have caused non-glaucomatous VF worsening in the tra-
beculectomy first group, reducing the measured differences
between the 2 arms. Metrics that correct for generalized
loss, such as pattern deviation maps, are not appropriate for
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