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RESEARCH METHODOLOGY

A1 Research Design  This 1S & mulfisite, stratifiec] rancomze),
onserver-plinoed, perallel-group, cortrolled tial
411 Research Design Moce!

Uncontrolled IOP with Timolol
(IOP 22 - 30 mmHg)

stratification

IOP <25 mmHg IOP > 25 mm Hg
random allocation random allocation
I I I |
Latanoprost Pilocarpine+Timolol Latanoprost| | Pilocarpine+Timolol
I il I |

Measurement at Baseline, 2-week, 6-week, 3-month
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412 Menagement of MLlti-site Suoy
This wes a multi-ste stuoly conolicted In 5 hospitals in
Bangkok, Trailand. All of them are textiary care hospitals. MLIi-site
Sy chffers from multi-canter stuoly. Both types of stuoly are conolctes
& more than one center and perform the saime proceclre on the sane
orotocol. In ulti-Site suoies, the Investigetors & the site co ot
participate & co-nvestietors of the stucly; they are merely camying ot
the stdy (80 reoruiting Subjects, treating Stbjects and following
SUbjects). But In multi-certer sty the Investiggtors & the site are
Involved as co-nvestigetors i e planning of the: studly protocdl and
proceckres, are resporsiole for the sty results, andl participete In

IYBnUSCrpES andl other lisseminetion activifies

Bvenwhen the stucly s a multi-Site sy, 1t is inportant to
ensure thet all oenters follow the studly protocol. Thus, firstly we
amaned ameeting of investiggtors fromall centers & the plaming Stage
to ootain agyegrmert prior to Sarting the sy,

Seoondly for ity cortrol in messureent and clinical
ooservation, we explicited the oktall of outoome measureents andl dd
Intra0nserver and inter-onservey reliabolity test before the trial begen

Thirdl, for ceta recording, collection and processing of
ceta; since this wes a STall to mooerate Size sy |, & a pancip




Investigator (P1) took a responsibility as a data manager to receive data
and provide feedback to participating center.

Fourthly, to motivate all participants to play an enthusiastic
and responsible rolg, 1, as the P mece a phone call to all Investiggtors
rorthlyto keen upwiththe activites of e sy

42 The Sanple

421 Target population Aot patients with open-angle glaucoma
or ooular hypertension who are Ireoecuetely controlled with tivolol

422 Saple population  Aclt patients with open-angle
ofabcons. or ocular hypertersion who are Inecequetel cortrolled with
timolol, come to glaucona.clinic, & ore of the 5 centeys thet perticipates
In this stuoly andwho et the following eligitality criteria

423 Higiility Criteria

4231 Inclusion riteria

1 Patients are olcer than 18years of ae.

2 Diaoyosed to have unilateral or Dilateral prnery
openagle  laucons,  peeucoexfoliation  glaoom, - pigrTentary
olaucoma or ooular hypertension by aphthalmologists & any of the 5
S0l Cernters
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3 Have received monatherapy with topical beta
Plockers (timolol) with inaceouate I0P control, (ICP=22-30 mYHy in

Ay eye)

4 Hae receved ay o topical antiglaLcoma
ofugs ( exoept prostapfandin cenvtives ) thet after stoping the ciucs
and run inwith 05 Yatiolol twice a.chy for two vieeks, the patiexts stil
heve I0P=22-30 mHyinany e

5 Sbjeds have best comected vistal acuty of
20100 or bettey Ineacn g

6 Patients requinng bilateral tregtment have o
futfll &l eligixlity critena for both eyes to be induced. If only one eye
fufills the inclusion criteria, honever, et eye s incluckdl inthe oy &
a stucly aye ok the ather eye can e treated with allocatedl sty therapy
provickd thet no exclusion ontenia are et

4232 Exclusion critenia

1 Patierts with only one sigrted ey or anblyopia

2 Closedl antenior chanter angle, severe ooular
tralima a any tie, cuert use of contact lens, ocular inflanretion or
infection withinthe last 3rontrs

3 Comedl abnomrality that prevens reliable
Applanation tonoretry

r—




4 Sovere retinal cisesse, Severe glaLooretous
camage with a cupldisc ratio greater then 08, spit fixation ar clinically
Significant (Inthe investigetor” opinion) field loss within the central 10
okgyess, or legpl blindness ineither ey

5 Hd inraooular surcgry within the pest 12
orths, eye laser surgry within the pest 3morths

6 Qurently pregrant or nursing

1. Active ooular clseese

& Using any ophirelmic, cemetologic, or systamic

corticosteroid

O Knoan hypersensitivity to any ingrecients in the
Loy meclcation

10 Contraindications to - blocker therapy

11 Conpomtant se of systemic medications known
to affect 10P wis ot allonect, honever, oral beta blockers were alloned
Ifthe ciosae remained constant throughout the st

12 Ay peeudopekic o aphekic @ will e
excluced. But if the other eye can fulfill al eligiility ontena, thet eye

canbe incluckd inthe sty
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424 Saple Sze Estirration

Since the primary oukoonre s the mean of ICP reclction, the
samle size fomula for conparing two mean cifferences of two
Inckenckt grous ias Lsad

Ngrap =2, +Zp)2Q
(%=X
Wee a2 =00 D =0.1 (poner=90%
Zal= 1.9, Zn= 128
=3 (fromreviewliteraiure@)

X-x2 = 2(exensive cebete with content experts)
Ngap = 2[1%+ 18232 (22

= 181

=4[h = Boss
Total sample size =9 cases

To compensate forwithcrawals and crop-outs (10%)
N(I-  =%09 =106
= 107 cases
Thentotal sarmple size of this sty Is 107 cases



43 Experimental Maneuver
431 Randomization Method

In this sudy we used stratified randomization, Lsing
random permited blocks within strata, The stratified ranomiztion is
de5|g1ed to allocate petients to cifferent trestments fo aniee
approinate belance of Inportant cheractenstics, without saonficing the
achvantages of rancomallocation. The cetalls were:

1 Inthis Sy the petients would be strtified into 2 strata
the petients whose 10P were betveen 22-25 mrHy and those whose ICP
were betveen 5.1-3

2 Alter conpleting rancomization list, (block of 4, tsing a
table of rancom nuers, wes applied within eacn straum), the coce
Wes ket in sealed envelones and distributed e estireted sanple size o
each cartey. Each oenter recetved two sets of envelon, the first wes the
st of ICP 2225 mHy, and the seoond wes the &t of ICP 5.1-3)

mHy

3 When digible petients registered to the trial, the
Investigator pickedl Lp the envelop from esch &t of Specified ICP, &
prepared. (I ICP In one e wes less then 2 mvHy and ICP in the
other aye vas more than 2 mHy, the rancomization list in less then 5
Hy strata would e sed )




Loymofl

432 Blinding Method
To avoidl any biases In the comparison of the. grous, the
linoing rethod s cksiranle. In this sty e Used observer blinced
BSion, While examining petients, the Investigetor didl not know whet
oroup of treatment the patients were envolled in Becalse the pranery
outoorre: meesLraent (IOP) Is consicered to be @ hard outoong, IS
clrectly meestred by ooservers and highly reliaole. If we hed also
warted to blind the petients, al petients would have to intill the ey
cfop 6tirmes achy, thet would e VeYy inconvenient for them
433 " Intervention
This Is a multi-site stucy, condcted In 5 hospitals In
Banokok. The protoool vies approved by the Institutional Review Board
of eacn hospital,
The procectre Inthis sty viere:
1 Ore ortwowell trained ophtralmologists in each cartey
conclcted the sy
2 The Investiggtor assessed the patients who fulfilled the
lioible critena
3 Informedl consent es signed after proper counseling
and cesonbing the okl of the studly inclucing sice effects of the ciugs
Dy one of the Investigators or spectfied assistat.

(a»)]
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4. Each patient received 0.5% timolol (Timaoptol ® MSD)
eye drop twice daily for a 2-week-run-in period.

5. To enter the study, baseline IOP was required to be 22
mmHg or more and less than 30 mmHg in any eye at the end of the run-
In period.

6. After that, patients were atratified into 2 strata ; the
first stratum was 10P < 25 mm Hg., the second stratum was [OP > 25
mmHg, and randomized to two paralled study groups.

1. The first group received monotherapy of latanoprost
0.005% eye drop once daily (at 8.00 PM), the second group received
combination therapy of pilocarpine 2% eye drop four times daily (at
7.00 AM, 11.00 AM, 4.00 PM and 8.05 PM) and timolol 0.5 % eye drop
twice daily (at 8.00 AM, and 8.00 PM).

8. Patients were explained about dosage and method of
drug application, side effects of drugs, importance of adhering to
protocol, and schedule of examination.

9. Examination was performed at baseline, 2-week, 6-
week and 12-week follow up. The schedule of examinations and
procedures is presented in Table 4.3.3.
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10, Patients who were judged by the investigator to requ
additional therapy to control IOP, after randomization, would be
discontinued from the stuay.

TABLE 4.3.3  Schedule of examinations and procedures

Within
4 weeks of Baseline 2 weeks Bweeks 12 weeks
Examination ~ Baseline ~ 9.00 AM 1200PM300PM ~ 9.00AM  9.00 AM 9.00 AM 12,00 PM 3.00PM
- Medical and ocular X
history
- Gonioscopy X
- Visual fields X X
- Ophthalmoscopy X X
- Symptom X X X X X
- Visual acuity X X X X X
- Refraction X X
- Slit- lamp X X X X X
examination
- Intraocular pressure X X X X X X X X X

433.1 To get good compliance:  The dosage and
method of drug application were explained to every patient. The detail
and importance of patient cooperation were emphasized at the beginning
of the study and at every visit. Patients were asked to bring their eye
drop bottles to the physicians at each visit for estimating their weight.
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4,33.2 Avoidance of cointervention and contaminati
The patients were asked not to use any eye drops or medication except
what they got from the study. This was repeated at every visit. However,
these drugs are not commonly prescribed by drug stores or by other
personnel except ophthalmologists.

44 Measurement

Variables Independent Variable = Intervention given

: Dependent Variable = 10P reduction
4.4.1 Instruments and Evaluators
Medical and ocular history, gonioscopy, perimetry,

ophthalmoscopy, symptomatology, visual acuity, refraction, slit-lamp
examination, and IOP measurement were performed according to the
schedule presented in Table 4.3.3. During the 12- week study period,
there were four scheduled follow-ups, at baseline, 2 weeks, 6 weeks and
12 weeks. Intraocular pressure was measured in mmHg using Goldmann
applanation tonometer affixed to a slit lamp. The patients were well
prepared in sitting position, relaxed and comfortable, with slightly
extended neck, and not wearing tight clothing. Their eyes were examined
in primary position (looked straight ahead). The applanation tonometer
should be checked and calibrated at least once a year, preferably twice a
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year, following the techniques indicated in a tonometer’s operator’s
manual.

4.4.2 Qutcome To Be Measured
1. Main outcome: The primary outcome is IOP reduction
from baseline, measured in mmHg. Two measurements were performed
on each eye, and the mean of that two measurements is used in the
statistical analysis. Diurnal 10P was defined as the mean value of
measurements taken at 9.00 AM, 12.00 PM and 3.00 PM. If both eyes of
a patient were studied, the average IOP of that both eyes would be used .
2. Secondary outcome
2.1 The success rate of treatment (number of patients
who reached target 10P<15, <18 and < 2lmmHg) in each treatment
group would be analyzed.

2.2 The response rate of treatment (number of patients
whose IOP reduction from baseline > 10%,> 20%, > 30% and > 40%) in
each treatment group would be analyzed.

2.3 Ocular and systemic side effects of hoth groups
would be detected and compared. (Table 4.6.1.2)

2.4 Cost-effectiveness of hoth groups would be
evaluated.
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4.5 Data Collection
As this Is a multi-site study, all forms were prepared and collected

at the trial coordinating center (Ophthalmology Department, Bhumipol
Adulyadej Hospital). A principal investigator also acted as a data
manager whose duty was:

1 Distributed every form to each investigator before the trial
started

2. Got all trial data in good shape ready for statistical
analysis. We had a folder for each patient’s record, being ordered by trial
number.

3. Carried out a series of checks general checks, missing
data checks, range checks and logical checks.

4. Any problem identified by these checks were conveyed
back to the study site so that corrections were made.

5. Actively seeking forms from the study site when they were

overdue.



4.6 Data Analysis
46.1 Summarization of Data
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For continuous data such as age and 10P: the mean, SD, and

range were analyzed. For categorical data such as sex, type of glaucoma

and side effects: number and/or percentage were presented and analyzed

as appropriate. (Table 4.6.1.1 and Table 4.6.1.2)

Table 4.6.1.1 Statistical analysis for demographic data

Variables Type of data
Baseline and demographic data
-Age Continuous
- Sex Categorical
- type of glaucoma Categorical
- Baseline 1OP Continuous

Data summary

Mean, 3D, range
Number, percent
Number, percent
Mean, D, range



Table 4.6.1.2 Statistical analysis for outcome variables

Variables
Primary Outcome
- |OP reduction from haseline

Secondary Qutcome

- Headache, browache (0.1)

- Eye discomfort, eye irritation (0,1)
- Decrease vision(0,))

- Superficial punctate keratitis(0,l)
- Follicular conjunctivitis(C.l)

- Presence of cell/flare (0.1,23)

- Conjunctival hyperemia (0,1)

- Changes of eyelashes (01)

- Iris hyperpigmentation (0,1)

- Cystoid macular eclema(0,l)

- Cup/disc ratio change (0.1)

- Visual field change (0,1)

- Visual acuity change (0.1)

- Blood pressure  (mmHg)

- Heart rate (pulse/min)

- Response rate of hoth groups (IOP

reductions 10, >20, >30, >40%)

- Suiccess rate of treatment (IOP<15,

<18 and <21 mmHg)

Type of data

Continuous

Categorical
Categorical
Categorical
Categorical
Categorical
Categorical
Categorical
Categorical
Categorical
Categorical
Categorical
Categorical
Categorical
Continuous
Continuous

Categorical
Categorical

Data summary

Mean, SD

number
number
number
number
number
number
number
number
number
number
number
number
number
Mean, SD
Mean, D

number (%)
number (%)

Statistical test

3way ANOVA

Fisher’s exact test
Fisher’s exact test
Fisher’s exact test
Fisher’s exact test
Fisher’s exact test
Fisher's exact test
Fisher’s exact test
Fisher’s exact test
Fisher’s exact test
Fisher’s exact test
Fisher’s exact test
Fisher’s exact test
Fisher’s exact test
3way ANCOVA
3way ANCOVA

Fisher's exact test
Fisher's exact test
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4.6.2 Data Presentation

The table, graph and bar chart would be presented as
appropriate.

4.6.3 Hypothesis Testing

This study was done to compare two mean differences of
two independent groups. The primary effectiveness end point was |OP
reduction from baseline. The primary effectiveness analysis was based
on an intention to treat analysis, patients were analyzed according to
their randomized treatment, irrespective of whether they actually
received the treatment, with last observation carry forward approach.

To validate the primary analysis, a secondary analysis
would be performed using the Per-Protocol-Observe Cases approach in
which examinations associated with a serious violation of the protocol
would be excluded and missing data points were not estimated.

Histogram, normal P-P Plot of mean I0P at baseline and
final visit of both treatment groups and test for normal distribution of
data with One-Sample Kolmogorov-Smirnov test, using SPSS 9.01 for
windows were done first.(Appendix E-I) Then the difference in diurnal
|OP reduction between the two treatment groups was determined using 3
way ANOVA the model used mean IOP at final visit as dependent
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variable, used study drug, stratified patients (into 2 groups, baseline 10P
<25 and >25 mmHg) and center as fixed factors.

Secondary outcomes were reported in number and/or
percentage and analyzed as appropriate.

4,64 Problem from Protocol Deviation: Deviations from
randomized allocation often result in missing outcome data. Full report
of any deviations from random allocation and missing response are
essential in the assessment of intention to treat approach. Various
Imputation methods may be used to estimate the missing responses, in
this study we used the last observed response (carry forward) for the
analysis.

4.6.5 Cost-effectiveness Analysis: In this paper only direct
medical cost (drug cost) and effectiveness of the drug were analyzed.
The main outcome measurement in this cost-effectiveness analysis was
number of patients who have 10P<15, <18 and <21 mmHg. The drug
cost/year/100 patients and the effectiveness/100 patients for both groups
were calculated.
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Cost-effectiveness ratio (Baht/one patient 10P control/year) for each
group would be analyzed by using:
Cost-effectivenessratio = cost/year/100 patients

effectiveness/100 patients
Incremental analysis Would be performed by using:

Incremental CE ratio cost A - cost B

effectiveness A - effectiveness B

The result will show how much money we have to pay if we
want to cure (IOP control) one more patient by changing the drug from
drug B to drug A.

Sensitivity analysis varying cost of latanoprost and varying cost of
timolol would be done.

4.7 Ethical Consideration

1. The study was approved by Institutional Review Board of each
hospital.

2. The patients were given all information about the study, both in
the trial and in the alternative treatment, together with side effects and
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potential acverse effects including consequences. After they agreed to
participate, they had to sign an informed consent.

3. From the literature review, latanoprost is a new drug which is
highly effective in lowering 10P in glaucoma patient, with low ocular
and systemic side effects. Thus the intervention could provide more
benefit than harm.

4. Patients who were judged by the investigator to require
additional therapy to control |OP, after randomization, were
discontinued from the study.

5. Withdrawal from the study did not interfere with regular care
or benefit of the patients.

6. The data was kept confidentially.

48 Limitations

There may be not enough sample size, patients with open-angle
glaucoma and ocular hypertension, who fulfill the eligibility criteria,
uncontrolled 10P with timolol treatment in the limited time of the study.
There are about fifty patients in glaucoma clinic, Bhumibol Adulyade]
Hospital, but they are fewer than half of the patients that fit to this study.
Multi-site study is the solution of this problem.
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4.9 Benefits of the Study

In many patients, topical beta-adrenergic antagonists alone do
not sufficiently lower 10P, and additional medications have to be
prescribed. However, administration of several medications may be
Inconvenient for patients. Latanoprost is used once daily with high
efficacy. Hence, long term maintenance with latanoprost monotherapy
would be advantageous for patients, not only for improving quality of
life but also for good compliance. Besides, there is little evidence about
|atanoprost study in Thai people. So if the study reveals very promising
result in Thai people, the application of this drug will be very beneficial
to them. Apart from that, cost-effectiveness analysis will help clinician
In decision making for prescribing drugs for their patients.

4.10 Obstacle

Blinding technique: To avoid any biases in the comparison of
the groups, the blinding method is desirable. In this study we used
observer-blinded design because if we had wanted to blind the patients
also, all patients would have to instill the eye drops 6 times a day, that
would be very inconvenient for them. (The patients in latanoprost group
used the eye drop once daily.) In this study, using a blinded evaluator
should be sufficient to reduce hias in treatment comparison because our
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primary outcome is IOP, which is considered to be hard and objective
outcome, and is directly measured by the observer.

411 Administration and Time Schedule

Preparation e February - March 2000
Training of personnel ........ ..o March 2000

Data collection s April 2000- June 2001
Dataanalysis s July 2001
Thesiswriting v August 2001

Presentation i i September 2001
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