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Executive Summary:

Key Objectives:

The primary objective of the study is to demonstrate that Topography Guided Laser in situ 
keratomileusis (LASIK) is superior to Small incision lenticule extraction (SMILE) in the 
percentage of eyes with manifest refraction cylinder ≤ 0.5 D at 3 months.

Decision Criteria for Study Success:

The primary objective will be considered met if the percentage of eyes with manifest 
refraction cylinder within (≤) 0.5 D in the Topography Guided LASIK arm is statistically 
significantly different from the SMILE arm at 3 months (Month 3) in favor of the 
Topography Guided LASIK arm. 
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1 St u d y O bj e cti v es a n d D esi g n

T his st atisti c al a n al y sis pl a n ( S A P) d es cri b es t h e st atisti c al a n al y sis o utli n e d i n S e cti o n 1 5 of 

t h e st u d y pr ot o c ol ( Cli ni c al Tr i al Pr ot o c ol Ve rsi o n 1. 0) al o n g wit h a ny a d diti o n al a n al ys es, 

s p e cifi c ati o ns or d e vi ati o ns fr o m t h e pr ot o c ol pl a n n e d b ef or e d at a b as e l o c k ( D B L). 

1. 1 St u d y O bj e cti v es

T h e pri m ar y  o bj e cti v e of t h e st u d y is:

 T o d e m o nstr at e t h at T o p o gr a p h y  G ui d e d L as er i n sit u k er at o mil e usis (L A S I K) is s u p eri or 

t o S m all i n cisi o n l e nti c ul e e xtr a cti o n ( S MI L E ) i n t h e p er c e nt a g e of e yes wit h m a nif est 

r efr a cti o n c yli n d er ≤ 0. 5 D at 3 m o nt hs.

T h e s e c o n d ar y  o bj e cti v es ar e:

 T o  d e m o nstr at e t h at To p o gr a p h y  G ui d e d L A SI K is s u p eri or t o S MI L E i n m e a n m a nif est 

r efr a cti o n c yli n d er at 3 m o nt hs.

 T o  d e m o nstr at e t h at To p o gr a p h y  G ui d e d L A SI K is s u p eri or t o S MI L E i n m e a n 

u n c orr e ct e d vis u al a c uit y ( U C V A) at 3 m o nt hs.

T h e s af et y o bj e cti v es ar e:

 T o  e v al u at e t h e a d v ers e e v ents ( A Es) ass o ci at e d wit h T o p o gr a p h y G ui d e d L A SI K a n d 

S MI L E.

 T o  e v al u at e p ost-s ur g er y B C V A aft er To p o gr a p h y  G ui d e d L A SI K a n d S MI L E.



A l c o n - B u si n ess Us e O nl y   Eff e cti v e D at e:  

D o c u m e nt:  V e rsi o n:  
St at us:  E f f e c t i v e

Pri nt e d B y:  Pri nt D at e:  

1 . 0 ;  C U R R E N T ;  M o s t - R e c e n t ;  E f f e c t i v eT D O C - 0 0 5 2 7 2 4

S t a t i s t i c a l  A n a l y s i s  P l a n 1 9- D e c- 2 0 1 6

T o  e v al u at e m es o pi c u n c orr e ct e d c o ntr ast s e nsiti vit y aft er To p o gr a p h y  G ui d e d L A SI K 

a n d S MI L E.
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 T o  e v al u at e q u alit y of visi o n a n d visi o n r el at e d q u alit y  of lif e aft er T o p o gr a p h y  G ui d e d 

L A S I K a n d S MI L E.

1. 2 St u d y D es c ri pti o n

T his is a pr os p e cti v e, p ar a ll el gr o u p, m ulti-c e nt er , r a n d o mi z e d, o bs er v er m as k e d st u d y. T h e 

st u d y will e nr oll s u bj e cts r e q uiri n g r efr a cti v e c orr e cti o n of m y o pi a a n d asti g m atis m w h o 

m e et t h e pr ot o c ol i n cl usi o n a n d e x cl usi o n crit eri a. T h e e x p e ct e d d ur ati o n of s u bj e ct 

p arti ci p ati o n i n t h e st u d y  i s u p t o 1 5 m o nt hs wit h 7 pl a n n e d st u d y  visits (i n cl u di n g 

Pr e -s urg er y  Visit).

T h e st u d y  i n v ol v es a Pr e -S ur g er y  Visit (r a n gi n g fr o m 1 t o 4 5 d a ys pri or t o t h e S ur g er y Visit) 

f oll o w e d by a 1 2 -m o nt h p os t-s urg er y  p eri o d (s e e Fi g ur e 1- 1 ). T h e visits ar e as f oll o ws: 

 Pr e - S urg er y/  S cr e e ni n g Visit ( D a y -4 5 t o D a y  - 1)

 S ur g er y ( D a y 0)

 D a y  1 ( D a y 1) 

 We e k 1 ( D a y 7 ± 2)

 M o nt h 1 ( D a y 2 8 ± 7)

 M o nt h 3 ( D a y 8 4 ± 1 4)



A l c o n - B u si n ess Us e O nl y   Eff e cti v e D at e:  

D o c u m e nt:  V e rsi o n:  
St at us:  E f f e c t i v e

Pri nt e d B y:  Pri nt D at e:  

1 . 0 ;  C U R R E N T ;  M o s t - R e c e n t ;  E f f e c t i v eT D O C - 0 0 5 2 7 2 4

S t a t i s t i c a l  A n a l y s i s  P l a n 1 9- D e c- 2 0 1 6

M o nt h 1 2 ( D a y 3 3 0 t o D a y  3 7 5)
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Figure 1-1 Study design

1.3 Randomization

The randomization scheme will be generated and maintained by the Sponsor’s (or designee) 
unmasked personnel who are not involved in the conduct or analysis of the study. 
Randomization will be implemented using Medidata Balance®. 

The randomization will be stratified by study site to ensure a balance of surgery allocations 
within each investigational site. Randomization will be in a 1:1 ratio.

1.4 Masking

This is an observer masked study. This means that site personnel performing the manifest 
refraction subjective assessment and all UCVA testing after randomization will remain 
masked with regard to treatment assignment until after the final DBL. 

Surgery assignment may be known to Alcon, Novartis, and other site personnel (e.g., nurses 
and technicians involved with the surgery, staff entering data in the electronic case report 
form (eCRF), site personnel administering other study related procedures, e.g. Refractive 
Status and Vision Profile [RSVP] and Short questionnaire for dry eye syndrome [SQDES] 
questionnaires). However they will not reveal the surgery assignment to masked site 
personnel at any time during the study. 
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1.5 Interim Analysis

There is no formal interim analysis planned for this study. However, the main analysis will 
occur after the last subject completes the 3 months post-surgery follow-up (Day 84 ± 14). 
Subjects will then be followed up for an additional 9 months post-surgery (i.e. in total 12 
months [Day 330 to Day 375] after surgery) for safety  
parameters.

2 Data Analysis General Information

All analyses will be performed using SAS® statistical software (Version 9.4 or a more recent 
version), unless otherwise noted.  

Assessments documented in the database that occur as “bilateral” (i.e. both eyes [OU]) will 
be summarized and listed for each eye separately. To facilitate derivations and analysis based 
on the eye, database records for bilateral will be split into two records containing identical 
information as the original record with the exception of the laterality which shall be recoded 
to “Right” (i.e. right eye [OD]) and “Left” (i.e. left eye [OS]), respectively. It should be noted 
that dependent on the assessment and at the discretion of the medical team, the assessment 
may only be counted once.

Data will be summarized with respect to background and demographic characteristics, 
primary, secondary,  along with safety observations.  

Descriptive statistics (the number of non-missing observations, mean, median, standard 
deviation [SD], minimum, and maximum values) will be presented for continuous variables. 
The following number of decimal places will be used: mean values to 1 more decimal place
than the raw data; median, minimum, and maximum to the same number of decimal places as 
the raw data and SD to 2 more decimal places than the raw data. 

For categorical variables for background and demographic characteristics, the number and 
percentage of subjects/ eyes for each category within a variable will be calculated for 
non-missing data. If a count of zero is obtained for categorical data, the zero count and 
percentage will still be displayed. A row (category) denoted “Missing” will be included in 
count tabulations if a non-zero count of missing values is present for either of the surgery
groups. In addition, the corresponding percentage for this row will be displayed.

Change from baseline (pre-surgery) (where relevant) will only be summarized for subjects 
with both baseline (pre-surgery) and post-surgery data for the relevant visit.
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U nl ess ot h er wis e s p e cifi e d, all st atisti c al t ests will b e t w o- si d e d , p erf or m e d usi n g a 5 % 

si g nifi c a n c e l e v el a n d 9 5 % (t w o -si d e d) c o nfi d e n c e i nt er v als ( CIs) will b e pr es e nt e d . 

All d at a will b e list e d b y  s u bj e ct a n d e y e (if a p pli c a bl e), u nl ess st at e d ot h er wis e.

2. 1 G e n e r al D efi niti o ns

All a n al y s es will b e b as e d o n as s ess m e nts a c c or di n g t o t h e i n v esti g at or, wit h t h e e x c e pti o n of 

t h e s u bj e ct r e p ort e d o ut c o m es (R S V P  q u esti o n n air e, S Q D E S ). T his st u d y will c o nsist of t h e 

f oll o wi n g e p o c hs:

 a s cr e e ni n g p eri o d

 a p ost -s ur g er y p eri o d

S ur g er y / tr e at m e nt r ef ers t o:

 T o p o gr a p h y  G ui d e d L A SI K

 S MI L E

2. 2 D efi niti o n of B as eli n e D at e

B as eli n e d at e is r ef err e d t o as S ur g er y ( D a y 0) of t h e st u d y. It is d efi n e d as t h e d at e of 

s urg er y , f or tr e at e d s u bj e cts/ e ye s.

2. 3 B as eli n e a n d P ost - b as eli n e D efi niti o ns

T h e b as eli n e ( pr e-s ur g er y) v al u e f or eff e cti v e n ess a n d s af et y v ari a bl es is t h e l ast a v ail a bl e, 

n o n- missi n g, s c h e d ul e d or u ns c h e d ul e d v al u e c oll e ct e d pri or t o s ur g er y. 

All d at a c oll e ct e d aft er S ur g er y ( D a y 0) ar e d efi n e d as p ost-b as eli n e. 

2. 4 U ns c h e d ul e d Vi sits

All d at a c oll e ct e d at u ns c h e d ul e d visits will b e list e d.

A E s, slit l a m p e x a mi n ati o n fi n di n gs a n d dil at e d f u n d us fi n di n gs c oll e ct e d at u ns c h e d ul e d 

visits will b e r e p ort e d.

3 A n al ysis S ets

A l c o n - B u si n ess Us e O nl y   Eff e cti v e D at e:  

D o c u m e nt:  V e rsi o n:  
St at us:  E f f e c t i v e

Pri nt e d B y:  Pri nt D at e:  

1 . 0 ;  C U R R E N T ;  M o s t - R e c e n t ;  E f f e c t i v eT D O C - 0 0 5 2 7 2 4

S t a t i s t i c a l  A n a l y s i s  P l a n 1 9- D e c- 2 0 1 6

Assi g n m e nt of st u d y e y e s t o t h e a p pr o pri at e a n al ysis s et(s) will b e d et er mi n e d pri or t o D B L.

F or t h e p ur p os e s of t his st u d y, t h e tr e at m e nt will b e c o nsi d er e d t o h a v e b e g u n o n c e t h e fl a p 
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creation is initiated for Topography Guided LASIK and once the laser touches the eye for 
SMILE.

The Intent to treat (ITT) Analysis Set will contain all study eyes for which study treatment 
has begun for the set of subjects that are randomized; all eyes will be assigned to the 
treatment to which they are randomized. 

The Safety Analysis Set will contain all study eyes for which study treatment has begun; all 
eyes in the Safety Analysis Set will be assigned to the treatment actually received. 

All subjects who satisfy the inclusion and exclusion criteria, and who sign the informed 
consent form (ICF), will be considered enrolled in the study.

The ITT Analysis Set will be used to display subject disposition, background and 
demographic characteristics, medical history, and the analysis of the effectiveness endpoints. 
The Safety Analysis Set will be used for the analysis of the safety endpoints.

It should be noted for subject-level (group-level) data, the analysis will be based on the 
subject-level version of the respective analysis set (i.e. the subject must have at least one eye 
for which treatment has begun).  

4 Subject Characteristics and Study Conduct Summaries

Subject characteristics and study conduct summaries include tables and listings such as a 
subject disposition table, background and demographic characteristics tables (including age, 
sex, race, and ethnicity), listing of study surgery assignment by investigator, and listing of 
subjects excluded from the analysis sets. Descriptive summary statistics will be presented by 
surgery group and overall for the ITT Analysis Set, unless otherwise specified. 

No inferential tests for differences in subject characteristics between surgery groups will be 
performed.

4.1 Subject Disposition

A subject disposition table will be presented that displays the number of subjects enrolled in 
addition to the number and percentage of subjects (based on the number of randomized 
subjects) randomized, treated, completed, and discontinued.  This table will also contain 
counts for each reason for premature study discontinuation. Furthermore a listing of reasons 
for early study discontinuation will also be provided. 
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T h e n u m b er of s u bj e cts wit hi n e a c h of t h e a n al ys is s ets us e d i n t h e st u d y will b e gi v e n. T h e 

r e as o ns f or e x cl usi o n fr o m e a c h s et will b e list e d.

Fi n all y , a n a c c o u nt a bilit y t a bl e as i n Ta bl e F . 1 i n A p p e n di x F of A N SI Z 8 0. 1 1- 2 0 1 2 will b e 

pr o vi d e d.

4. 2 B a c k g r o u n d a n d D e m o g r a p hi c C h a r a ct e risti cs 

B a c k gr o u n d a n d d e m o gr a p hi c c h ar a ct eristi cs will b e s u m m ari z e d o n t h e s u bj e ct -l e v el v ersi o n 

of t h e I T T a n d S af et y A n al y sis S ets (i. e. t h e s u bj e ct m ust h a v e at l e ast o n e e y e f or w hi c h 

tr e at m e nt h as b e g u n) by s urg er y  gr o u p a n d o v er all. T h e n u m b er a n d p er c e nt a g e of s u bj e cts 

will b e pr es e nt e d f or t h e c at e g ori c al v ari a bl es a n d d es cri pti v e st atisti cs f or t h e c o nti n u o us 

v ari a bl es .

D e m o gr a p hi cs

C at e g ori c al v ari a bl es

 a g e ( y e ars) ( < 6 5, ≥ 6 5)

 s e x ( F e m al e, M al e , U n k n o w n, U n diff er e nti at e d)

 et h ni cit y  ( His p a ni c or L ati n o, Not His p a ni c or L ati n o , N ot R e p ort e d, U n k n o w n)

 r a c e (W hit e, Bl a c k or Afri c a n A m eri c a n, A m eri c a n I n di a n or Al as k a N ati v e, Asi a n, 

N ati v e H a w aii a n or Ot h er P a cifi c Isl a n d er , Ot h er )

C o nti n u o us v ari a bl e

 a g e ( y e ars)

O c ul ar c h ar a ct e risti cs

C at e g ori c al v ari a bl es

 c ur v at ur e ( D) ( f or K 1/ Fl at, K 2/ St e e p)

 m eri di a n ( d e gr e es) ( f or K 1/ Fl at, K 2/ St e e p)

C o nti n u o us v ari a bl e

 a xi al l e n gt h ( m m) (f or e a c h e y e)

 c or n e al t hi c k n ess ( μ m) (f or e a c h e y e)
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p u pil si z e ( m m) (f or e a c h e y e)
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4. 3 M e di c al H ist o r y

M e di c al hist or y  d at a will b e list e d b y s ur g er y gr o u p f or all r a n d o mi z e d s u bj e ct s.

4. 4 P ri o r a n d C o n c o mit a nt M e di c ati o ns

Pri or m e di c ati o ns will b e d efi n e d as dr u gs t a k e n a n d st o p p e d pri or t o s ur g er y . A n y 

m e di c ati o n gi v e n at l e ast o n c e b et w e e n s ur g er y a n d t h e l as t d a y of st u d y visit will b e a 

c o n c o mit a nt m e di c ati o n, i n cl u di n g t h os e w hi c h w er e st art e d pr e -s urg er y  a n d c o nti n u e d i nt o 

t h e p ost-s ur g er y p eri o d.

Pri or or c o n c o mit a nt m e di c ati o n will b e i d e ntifi e d b as e d o n r e c or d e d st art d at es of 

m e di c ati o n t a ki n g. M e di c at i o ns will b e i d e ntifi e d b y an at o mi c al t h er a p e uti c cl assifi c ati o n

( AT C) a c c or di n g t o t h e Worl d H e alt h Or g a ni z ati o n ( W H O) Dr u g R ef er e n c e List di cti o n ar y 

( 2 0 1 6 0 3 or a m or e r e c e nt v ersi o n).

P ri or a n d c o n c o mit a nt m e di c ati o ns will b e list e d b y  s ur g er y gr o u p f or all r a n d o mi z e d 

s u bj e ct s.

5  Eff e cti v e n ess A n al ysis St r at e g y

5. 1 Eff e cti v e n ess E n d p oi nts

P ri m a r y E n d p oi nt

 P er c e nt a g e of e y es wit h m a nif est r efr a cti o n c y li n d er ≤ 0. 5 D at 3 m o nt hs.

S e c o n d a r y E n d p oi nts

 M e a n m a nif est r efr a cti o n c y li n d er ( D) at 3 m o nt hs.



A l c o n - B u si n ess Us e O nl y   Eff e cti v e D at e:  
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M e a n U C V A (l o g M A R) at 3 m o nt hs.
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5.2 Effectiveness Hypotheses

The primary effectiveness endpoint to be tested is that Topography Guided LASIK is superior 
to SMILE in the percentage of eyes with manifest refraction cylinder ≤ 0.5 D at 3 months
(Month 3). The following null hypothesis will be tested at the two-sided 5% significance 
level (α=0.05):
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H 0 : pL = p S

H 1 : pL ≠ p S

w h er e p L a n d p s r ef er t o t h e p er c e nt a g e of e yes wit h m a nif est r efr a cti o n c y li n d er wit hi n ( ≤) 

0. 5 D i n t h e T o p o gr a p h y G ui d e d L A SI K ar m a n d S MI L E ar m, r es p e cti v el y . 

T h e s e c o n d ar y  eff e cti v e n ess h yp ot h es es t o b e t est e d ar e t h at:

 T o p o gr a p h y G ui d e d L A SI K is s u p eri or t o S MI L E i n m e a n m a nif est r efr a cti o n c yli n d er at 

3 m o nt hs ( M o nt h 3).

o T h e f oll o wi n g n ull h y p ot h esis will b e t est e d (t w o -si d e d):

H 0 : µL = µ S

H 1 : µL ≠  µ S

w h er e µ L a n d µ s d e n ot e t h e m e a n m a nif est r efr a cti o n c y li n d er i n t h e 

T o p o gr a p h y G ui d e d L A SI K ar m a n d S MI L E ar m, r es p e cti v el y.

 T o p o gr a p h y G ui d e d L A SI K is s u p eri or t o S MI L E i n m e a n U C VA at 3 m o nt hs ( M o nt h 3).

o T h e f oll o wi n g n ull h y p ot h esis will b e t est e d (t w o -si d e d):

H 0 : µL = µ S

H 1 : µL ≠  µ S

w h er e µ L a n d µ s d e n ot e t h e m e a n U C V A i n t h e T o p o gr a p h y G ui d e d 

L A S I K ar m a n d S MI L E ar m, r es p e cti v el y.

5. 3 St atisti c al M et h o ds f o r Eff e cti v e n ess A n al ys es

5. 3. 1 P ri m a r y Eff e cti v e n ess E n d p oi nt

A l c o n - B u si n ess Us e O nl y   Eff e cti v e D at e:  

D o c u m e nt:  V e rsi o n:  
St at us:  E f f e c t i v e

Pri nt e d B y:  Pri nt D at e:  

1 . 0 ;  C U R R E N T ;  M o s t - R e c e n t ;  E f f e c t i v eT D O C - 0 0 5 2 7 2 4

S t a t i s t i c a l  A n a l y s i s  P l a n 1 9- D e c- 2 0 1 6

T h e p er c e nt a g e of e y es wit h m a nif est r efr a cti o n c yli n d er ≤ 0. 5 D at 3 m o nt hs ( M o nt h 3) will 

b e a n al y z e d f or t h e I T T A n al y sis S et usi n g t h e c hi -s q u ar e t est q u ot e d i n Fl eiss et al ( Fl eiss 

2 0 0 3) b as e d o n t h e t w o -si d e d 5 % si g nifi c a n c e l e v el ( α = 0. 0 5). As t h e st u d y s urg er y  is 

bil at er al, i. e. it is pl a n n e d f or b ot h e yes f or e a c h s u bj e ct t o b e tr e at e d o n t h e d a y  of s ur g er y; 

t h e i ntr a cl ust er c orr el ati o n/ a gr e e m e nt b et w e e n e y es wit hi n s u bj e ct will b e t a k e n i nt o a c c o u nt.

D es cri pti v e st atisti cs at e a c h visit will als o b e pr o vi d e d b y  s ur g er y gr o u p f or t h e p er c e nt ag e 

of e y es wit h m a nif est r efr a cti o n c y li n d er ≤ 0. 5 D f or t h e I T T A n al ys is S et.
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5.3.2 Secondary Effectiveness Endpoints

5.3.2.1 Manifest refraction

The mean manifest refraction cylinder at 3 months (Month 3) will be analyzed on eye level 
for the ITT Analysis Set using the statistic of Donner, et al (Donner 1981), which accounts 
for the intraclass correlation between eyes within subjects, based on the two-sided 5% 
significance level (α=0.05).

Descriptive statistics at each visit will also be provided by surgery group for the mean 
manifest refraction cylinder for the ITT Analysis Set.

5.3.2.2 UCVA

The mean UCVA at 3 months (Month 3) will be analyzed on eye level for the ITT Analysis 
Set using the statistic of Donner, et al (Donner 1981), which accounts for the intraclass 
correlation between eyes within subjects, based on the two-sided 5% significance level 
(α=0.05). 

Descriptive statistics at each visit will also be provided by surgery group for the mean UCVA
for the ITT Analysis Set.
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5.4 Multiplicity Strategy

In order to control the type I error at the 5% significance level (α=0.05) over the family of 
primary and secondary hypotheses, the secondary effectiveness hypotheses will be relevant 
only if the primary effectiveness null hypothesis is rejected at the 5% significance level 
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(t w o-si d e d). T h e s e c o n d ar y h y p ot h es es will t h e n b e t est e d usi n g t h e H o c h b er g t esti n g 

pr o c e d ur e.

F or t h e s e c o n d ar y  eff e cti v e n ess e n d p oi nts, l et:

 H 0i r ef ers t o t h e c orr es p o n di n g n ull h y p ot h es es

 p i r ef ers t o t h e p- v al u es f or H0i , w hi c h will b e c al c ul at e d wit h o ut a ny m ulti pli cit y  

a dj ust m e nt w h er e i = 1, 2 s u c h t h at [ 1], [ 2] r ef er t o t h e or d er fr o m p [ 1] ≤ p [ 2].

 H o c h b er g’ s st e p- u p m et h o d will pr o c e e d as f oll o ws:

o St e p 1: I f p[ 2] < α ( w h er e α is 0.0 5, t w o- si d e d), r ej e ct all H 0i ( w h er e i = 1, 

2), a n d st o p; ot h er wis e g o t o St e p 2.

o St e p 2: I f p[ 1] < α/ 2 ( w h er e α is 0.0 5, t w o- si d e d), r ej e ct H 0[i] , i = 1, a n d 

st o p.

T h e a dj ust e d p- v al u es i n a d diti o n t o t h e a dj ust e d CIs f or t h e s e c o n d ar y eff e cti v e n ess 

e n d p oi nts will b e pr es e nt e d.

5. 5 H a n dl i n g of Missi n g D at a

T h e a n al ys es of t h e ef f e cti v e n ess e n d p oi nts will b e b as e d o n o bs er v e d d at a (i. e. n o i m p ut ati o n 

will b e p erf or m e d). T h e i nfl u e n c e of missi n g d at a is e x p e ct e d t o b e mi ni m al .

6 S af et y A n al ysis St r at e g y

6. 1 S af et y E n d p oi nts

T h e s af et y e n d p oi nts a r e: 

 M e a n i ntr a o c ul ar pr ess ur e (I O P) ( m m H g) at e a c h st u d y visit

 M e a n m es o pi c u n c orr e ct e d c o ntr ast s e nsiti vit y at e a c h c o n tr ast l e v el at e a c h st u d y visit

 M e a n B C V A (l o g M A R) at e a c h st u d y visit 

 P er c e nt a g e of e y es wit h p ost -s urg er y  B C VA t h at is ≥ 2 li n es b et t er, 1 t o < 2 li n es b ett er, 

> 0 t o < 1 li n e b ett er , n o c h a n g e, < 0 t o < 1 li n e w ors e, 1 t o < 2 li n es w ors e,  ≥ 2 li n es 

w ors e t h a n pr e-s urg er y  B C VA at e a c h st u d y  visit

 Fr e q u e n c y  of dr y e ye s y n dr o m e at e a c h st u d y  visit

 M e a n o v er all a n d s u bs c al e visi o n r el at e d q u alit y of lif e s c or e at e a c h st u d y visit
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Fr e q u e n c y  of A Es
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 Fr e q u e n c y  of d e vi c e d efi ci e n ci es 

6. 2 S af et y H y p ot h es es

T h er e ar e n o f or m al s af et y  h yp ot h es es i n t his st u d y . T h e f o c us of t h e s af et y a n al ys is will b e a 

c o m pr e h e nsi v e d es cri pti v e ass ess m e nt of s af et y e n d p oi nts list e d i n S e cti o n 6. 1. 

6. 3 St atisti c al M et h o ds f o r S af et y A n al ys es

E x c e pt ot h er wis e st at e d, t h e a n al ys is s et f or all s af et y a n alys es is t h e S af et y A n al ys is Set as 

d efi n e d i n S e cti o n 3. It s h o ul d b e n ot e d t h at th e e y e- l e v el s af et y a n al ys es will b e p er f or m e d 

usi n g t h e S af et y  An al ys is S et. F or s af ety p ar a m et ers c oll e ct e d o n t h e s u bj e ct -l e v el ( e. g. 

s u bj e ct -r e p ort e d o ut c o m e q u esti o n n air es, n o n -o c ul ar A E s) t h e p o p ul ati o n of i nt er est will b e 

t h e s et of s u bj e cts wit h at l e ast o n e e ye f or w hi c h tr e at m e nt h as be g u n .

B as eli n e will b e d efi n e d as t h e l ast m e as ur e m e nt pri or t o s ur g er y, e x c e pt ot h er wis e st at e d.

6. 3. 1 A d v e rs e E v e nts

T h e a p pli c a bl e d efi niti o n of a n A E is i n t h e st u d y  pr ot o c ol. All A Es o c c urri n g fr o m w h e n a 

s u bj e ct si g ns t h e I C F t o w h e n a s u bj e ct e xits t h e st u d y  will b e a c c o u nt e d f or i n t h e r e p orti n g. 

A n al y sis a n d pr es e nt ati o n of A Es o c c urri n g d uri n g t h e 4 5 d a y  pr e-s urg er y p eri o d (t h e 

s cr e e ni n g p eri o d) will b e s e p ar at e d fr o m t h os e o c c urri n g d uri n g t h e p ost -s urg er y p eri o d 

w h er e a c o m p ar ati v e e v al u ati o n ( d es cri pti v e o nl y)  of tr e at m e nt-e m er g e nt A Es ( T E A Es) is 

i nt e n d e d. A T E A E is a n e v e nt n ot pr es e nt pri or t o s urg er y (T o p o gr a p h y G ui d e d L A SI K , 

S MI L E ) or a n y pr e-e xisti n g e v e nt t h at w ors e ns f oll o wi n g s ur g er y. T h e p eri o d f or T E A E 

a n al ys is st arts fr o m w h e n st u d y  tr e at m e nt h as b e g u n t o 12 m o nt hs p ost -s ur g er y ( D a y  3 3 0 t o

D a y  3 7 5). St u d y tr e at m e nt will b e c o nsi d er e d t o h a v e b e g u n o n c e t h e fl a p cr e ati o n is i niti at e d 

f or T o p o gr a p h y  G ui d e d L A S I K a n d o n c e t h e l as er t o u c h es t h e e ye f or S MI L E.

D es cri pti v e s u m m ari es (s u bj e ct c o u nts a n d p er c e nt a g es, e v e nt c o u nts) b y s ur g er y gr o u p f or 

s p e cifi c A Es will b e pr es e nt e d b y pri m ar y S O C a n d P T of t h e M e di c al Di cti o n ar y  f or 

R e g ul at or y  Acti viti es ( M e d D R A) di cti o n ar y  ( Versi o n 1 9. 0 or a m or e r e c e nt v ersi o n) . T h e 

S O Cs will b e pr es e nt e d i n al p h a b eti c al or d er . P Ts will b e or d er e d f or e a c h s ur g er y gr o u p i n 

d e cr e asi n g pr o p orti o n i n t h e T o p o gr a p h y G ui d e d L A SI K s ur g er y gr o u p of i nt er est (st u d y  

s urg er y  gr o u p 1). T h e f oll o wi n g s u m m ar y  t a bl es will b e pr o vi d e d:

 O c ul ar A Es f or all e y es i n t h e S af et y A n al ys is S et ( T E A E o nl y)

 O c ul ar S A Es f or all e y es i n t h e S af et y  A n al y sis S et ( T E A E o nl y)
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A d v ers e d e vi c e ef f e cts ( A D Es) for all e y es i n t h e S af et y  A n al y sis S et ( T E A E o nl y)
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 S eri o us A D Es ( S A D Es) f or all e y es i n t h e S af et y  A n al y sis S et ( T E A E o nl y)

B ot h s u bj e ct a n d e v e nt c o u nts will b e pr es e nt e d f or A Es. S u bj e ct c o u nts r ef er t o t h e n u m b er 

of s u bj e cts wit h t h e r es p e cti v e A E of i n t er est. S u bj e cts w h o e x p eri e n c e m ulti pl e A Es f or a P T  

will b e c o u nt e d o n c e, si mil arl y f or s u bj e cts wit h m ulti pl e A Es p er S O C, f or s u bj e ct c o u nts. 

E v e nt c o u nts r ef er t o t h e n u m b er of o c c urr e n c es of t h e r es p e cti v e A E of i nt er est, r e g ar dl ess of 

w h et h er a s u bj e ct alr e a d y h a d t his e v e nt.

I ndi vi d u al s u bj e ct’ s listi n gs will als o b e pr o vi d e d . T h es e will i n cl u d e:

 O c ul ar A Es f or all e y es i n t h e S af et y A n al ys is S et

 O c ul ar A Es f or all e y es n ot i n t h e S af et y  A n al ys is S et

 N o n -o c ul ar A Es f or all e nr oll e d s u bj e cts 

 Listi n g of d e at hs f or all e nr oll e d s u bj e cts

T h es e listi n gs will als o i n cl u d e A Es t h at o c c ur aft er si g ni n g t h e I CF b ut pri or t o s ur g er y.  T h e y  

will c o m pris e all e v e nts o c c urri n g d uri n g t his p eri o d i n a n y  s u bj e ct w h o c o ns e nt e d t o 

p arti ci p at e i n t h e st u d y wit h t h e f o ll o wi n g e x c e pti o n.  

Alt h o u g h t h e s ur g er y i s pl a n n e d t o b e bil at er al, t h e i n v esti g at or m a y  d e ci d e t o n ot p erf or m t h e 

s urg er y  o n t h e s e c o n d e y e o n t h e s a m e d a y  as t h e first e ye. I n t h e f oll o wi n g s c e n ari os, if 

d uri n g t h e 1 2- m o nt h p os t-s ur g er y st u d y p eri o d:

 n o s ur g er y  is p erf or m e d o n t h e s e c o n d e ye 

 s urg er y  is p erf or m e d o n t h e s e c o n d e ye usi n g n o n -st u d y s ur g er y

o nl y  A Es will b e c oll e ct e d f or t his e y e. T h es e A Es (i n cl u di n g t h os e w hi c h ar e c oll e ct e d 

pr e -s urg er y  as w ell as t h os e aft er t h e pl a n n e d s ur g er y) will b e list e d s e p ar at el y.

6. 3. 2 B est C o r r e ct e d Vi s u al A c uit y

A l c o n - B u si n ess Us e O nl y   Eff e cti v e D at e:  

D o c u m e nt:  V e rsi o n:  
St at us:  E f f e c t i v e

Pri nt e d B y:  Pri nt D at e:  
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O bs er v e d v al u es a n d c h a n g e fr o m b as eli n e v al u es f or e a c h tr e at e d e y e will b e pr es e nt e d 

d es cri pti v el y ( N, m e a n, m e di a n, S D , st a n d ar d err or [ S E], mi ni m u m, a n d m a xi m u m) at e a c h 

st u d y visit f or e a c h s ur g er y gr o u p . 

C o u nts a n d p er c e nt a g es of e y es t h at e x p eri e n c e pr e -s p e cifi e d c at e g or y of c h a n g e fr o m 

b as eli n e t o e a c h p ost -s urg er y ass ess m e nt will b e pr es e nt e d a c c or di n g t o t h e f oll o wi n g 

c at e g ori es: ≥ 2 li n es b ett er ( ≥ 0. 2), 1 t o < 2 li n es b ett er ( 0. 1 t o < 0. 2), > 0 t o < 1 li n e b ett er ( > 0 

t o < 0. 1), n o c h a n g e ( 0), < 0 t o < 1 li n e w ors e ( >-0. 1 t o < 0), 1 t o < 2 li n es w ors e ( -0. 1 t o 

>- 0. 2),  ≥ 2 li n es w ors e ( ≤- 0. 2). 
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A listing will be provided which presents all subjects with ≥ 2 lines decrease (i.e. ≥ 2 lines 
worse) in BCVA from baseline to any visit for all randomized subjects. The listing will 
include the following variables: surgery group, investigator, subject, age, sex, race, ethnicity, 
visit, eye, baseline value, value at the visit, and a change from baseline value.

6.3.3 Biomicroscopy Findings/Slit Lamp Examination

A listing will be provided which presents all eyes with an abnormality in any slit-lamp
parameter at any post-surgery visit. The listing will include the following variables: surgery 
group, investigator, subject, age, sex, race, ethnicity, visit, eye, parameter, baseline value and 
value at the visit. “Other” slit lamp examination findings will be listed along with their 
MedDRA dictionary (Version 19.0 or a more recent version) primary SOC and PT codes.

6.3.4 Intraocular Pressure

IOP measurements will be recorded in mmHg and rounded to the nearest whole mmHg. 

Descriptive statistics (N, mean, median, SD, SE, minimum, and maximum) of observed 
values and change from baseline values will be presented at each study visit by surgery
group. 

A listing will be provided which presents all subjects with an increase or decrease in IOP of 
more than 10 mmHg at any visit compared to the same eye at baseline. The listing will 
include the following variables: surgery group, investigator, subject, age, sex, race, ethnicity, 
visit, eye, baseline value, value at the visit, and change from baseline value.

6.3.5 Dilated Fundus Examination

A listing will be provided which presents all eyes with an abnormality in any fundus 
parameter at any post-surgery visit. The listing will include the following variables: surgery 
group, investigator, subject, age, sex, race, ethnicity, visit, eye, baseline value, and value at 
the visit.

6.3.6 Mesopic Uncorrected Contrast Sensitivity 

Descriptive statistics (N, mean, median, SD, SE, minimum, and maximum) of observed 
values in logCS (with and without glare) and change from baseline values will be presented 
at each study visit and contrast level (spatial frequencies of 1.5, 3.0, 6.0, 12.0, and 18.0 
cd/m2) by surgery group. 
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6. 3. 7 S u bj e ct  R e p o rt e d O ut c o m es

F or R S V P , t h e i n di vi d u al it e ms f or t h e o v er all R S V P q u esti o n n air e will c at e g ori z e d i nt o 8 

s u bs c al es ( c o n c er n, e x p e ct ati o ns, p h y si c al/s o ci al f u n cti o ni n g, dri vi n g, sy m pt o ms, o pti c al 

pr o bl e ms, gl ar e, a n d pr o bl e ms wit h c orr e cti v e l e ns es), a n d t h e m e a n s c or e f or e a c h s u bs c al e 

will b e c al c ul at e d. T h e s u bs c al e s c or es will t h e n b e r e- s c al e d i nt o a s c or e of 0 t o 1 0 0.

D es cri pti v e st atisti cs ( N, m e a n, m e di a n, S D, S E, mi ni m u m, a n d m a xi m u m) of o bs er v e d 

v al u es a n d c h a n g e fr o m b as eli n e  v al u es f or t h e o v er all s c or e a n d t h e ei g ht s u bs c al e s c or es 

will b e pr es e nt e d at e a c h st u d y  visit b y s ur g er y gr o u p. 

F or S Q D E S , a s u bj e ct is d efi n e d as h a vi n g dr y  e y e s yn dr o m e if t h er e w as o c c urr e n c e of b ot h 

dr y n ess a n d irrit ati o n of t h e e y es eit h er c o nst a ntl y or oft e n (t h at is, s e v er e s y m pt o ms) or a 

r e p ort of a pr e vi o us cli ni c al di a g n osis of dr y e ye s y n dr o m e. A s hift t a bl e s h o wi n g t h e st at us 

of dr y  e ye s y n dr o m e at b as eli n e r el ati v e t o e a c h st u d y  visit will b e pr es e nt e d b y  s ur g er y 

gr o u p . I n a d diti o n, a fr e q u e n c y t a bl e of S Q D E S st at us at e a c h st u dy visit b y s ur g er y gr o u p 

will b e pr o vi d e d.

6. 3. 8 S u r gi c al P r o bl e ms

D es cri pti v e s u m m ari es ( c o u nts a n d p er c e nt a g es) f or e y es wit h s ur gi c al pr o bl e ms will b e 

pr es e nt e d. I n a d diti o n, a listi n g of s u bj e cts wit h s ur gi c al pr o bl e ms will b e pr o vi d e d. T h e 

listi n g will i n cl u d e t h e f oll o wi n g v ari a bl es: s ur g er y gr o u p, i n v esti g at or, s u bj e ct, a g e, s e x, 

r a c e, et h ni cit y, e ye, a n d d es cri pti o n of s ur gi c al pr o bl e m.

6. 3. 9 N o m o g r a m

A listi n g of s u bj e cts w h er e t h e n o m o gr a m w as us e d will b e pr o vi d e d. T h e listi n g will i n cl u d e 

t h e f oll o wi n g v ari a bl es: s ur g er y gr o u p, i n v esti g at or, s u bj e ct, a g e, s e x, r a c e, et h ni cit y, e ye, a n d 

t h e o pti c al i nfi nit y n o m o gr a m a dj ust e d m a nif est r efr a cti o n p ar a m et ers (s p h er e, c yli n d er, a n d 

a xis) .

6. 3. 1 0 S u r gi c al r e p o rt

T h e s ur gi c al r e p ort will c o nt ai n t h e tr e at m e nt pl a n f or s ur g er y .

D es cri pti v e st atisti cs ( N, m e a n, m e di a n, S D, S E, mi ni m u m, a n d m a xi m u m) of o bs er v e d 

v al u es will b e pr o vi d e d b y  s ur g er y gr o u p f or t h e f oll o wi n g p ar a m et ers:

 T o p o gr a p h y G ui d e d L A SI K

o
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o o pti c al z o n e ( m m)

 S MI L E

o c a p t hi c k n ess ( μm)

o l e nti c ul e di a m et er ( m m)

6. 3. 1 1 D e vi c e D efi ci e n ci es

D es cri pti v e s u m m ari es (c o u nts a n d p er c e nt a g es) of all d e vi c e d efi ci e n ci es will b e t a b ul at e d 

wit h a br e a k d o w n b y s ur g er y gr o u p . A listi n g of all d e vi c e d efi ci e n ci es, as r e c or d e d o n t h e 

D e vi c e D efi ci e n c y  F or m, will als o b e pr o vi d e d.

7 S a m pl e Si z e a n d P o w e r C al c ul ati o ns

T h e s a m pl e si z e c al c ul ati o n is b as e d o n c o ns er v ati v e esti m at es of t h e i nt eri m r es ults fr o m a 

pil ot st u d y  c o m p ari n g T o p o gr a p h y G ui d e d L A SI K t o S MI L E (si n gl e c e nt er i n v esti g at or 

i niti at e d tri al) ( d at a n ot p u blis h e d).

B as e d o n t h e ass u m e d r at es of 9 0 % vs 8 0 % of e y es wit h m a n if est r efr a cti o n c yli n d er l ess 

t h a n or e q u al t o 0. 5 D at 3 m o nt hs f or To p o gr a p h y G ui d e d L A SI K a n d S MI L E, r es p e cti v el y , 

a n d a n i ntr a cl ust er c orr el ati o n c o effi ci e nt (i. e. c orr el ati o n b et w e e n e y es wit hi n s u bj e ct) of 

0. 3 9, a s a m pl e si z e of 1 8 5 s u bj e cts ( 1 8 5 gr o u ps c o ntri b uti n g 2 e y es e a c h) p er tr e at m e nt gr o u p 

will pr o vi d e 9 0 % p o w er t o r ej e ct t h e h y p ot h esis f or t h e pri m ar y ef f e cti v e n ess o bj e cti v e 

( b as e d o n t h e t w o si d e d 5 % si g nifi c a n c e l e v el). I n t ot al, 7 4 0 e yes (i n di vi d u al -l e v el) fr o m 3 7 0 

s u bj e cts ( gr o u p -l e v el) ar e r e q uir e d f or t his st u d y. 

T o  e ns ur e t h e r e q uir e d s a m pl e si z e is a c hi e v e d, a p pr o xi m at el y 2 2 5 s u bj e cts ( c o ntri b uti n g 2 

e y es e a c h) will b e e nr oll e d p er tr e at m e nt ar m. T his will t a k e i nt o a c c o u nt dr o p -o uts pri or t o 

s urg er y .  It is e x p e ct e d t h at 2 0 0 s u bj e cts ( c o ntri b uti n g 2 e yes e a c h) will r e c ei v e bil at er al 

s urg er y  p er tr e at m e nt ar m. Of t h es e s u bj e cts, it is e x p e ct e d t h at a f urt h er 7 % m a y dr o p o ut 

d uri n g t h e 3 m o nt hs p ost -s ur g er y.

8 R ef e r e n c es
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A m eri c a n N ati o n al St a n d ar ds I nstit ut e, I n c. A N SI  Z8 0. 1 1- 2 0 1 2 ; 2 0 1 2.

D o n n er A, Bir k ett N, B u c k C. R a n d o mi z ati o n b y  cl ust er. S a m pl e si z e r e q uir e m e nts a n d 

a n al ys i s. A m J E pi d e mi ol, 1 9 8 1; 1 1 4: 9 0 6 - 1 4
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9 Revision History

This is the original (Version 1.0) Statistical Analysis Plan for this study. This version of the 
Statistical Analysis Plan is based on Version 1.0 of the study protocol.

10 Appendix

10.1 Imputation rules

10.1.1 AE Date Imputation

10.1.1.1 AE End Date
For the purpose of date imputation, the study treatment follow-up period date is defined as 
the last available visit date, i.e. including unscheduled visits after the end of study visit.

8. If the AE end date month is missing, the imputed end date should be set to the earliest 
of the (study treatment follow-up period date, 31DECYYYY, date of death).

9. If the AE end date day is missing, the imputed end date should be set to the earliest of 
the (study treatment follow up-period date, last day of the month, date of death).

10. If AE year is missing or AE is ongoing, the end date will not be imputed.

If the imputed AE end date is less than the existing AE start date then use AE start date as AE 
end date.

10.1.1.2 AE Start Date
AEs with completely missing onset dates will be considered to be treatment emergent.  AEs
with partially missing onset dates will also be included as treatment emergent when the 
month (if it exists) and the year occur on or later than the month and year of first 
administration of study treatment.
Partial AE start dates are imputed with reference to the first administration of study treatment
(TRTSTD) as outlined in the table below. 
The date value is split into day, month, and year sections and referenced in the imputation 
table as outlined below:

Day Month Year

Partial AE Start Date Not used MON YYYY
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D a y M o nt h Y e ar

St u d y T r e at m e nt St art D at e ( T R T S T D) N ot u s e d T R T M T R T Y

T h e f oll o wi n g m atri x e x pl ai ns t h e l o gi c b e hi n d t h e i m p ut ati o n. 
C o m p ari s o n of 
m o nt h s e cti o n

M O N mi s si n g M O N < T R T M  M O N = T R T M M O N > T R T M

Y Y Y Y mi s si n g N C N C N C N C

Y Y Y Y < T R T M ( D) =

0 1 J U L Y Y Y Y

B ef or e St u d y
Tr e at m e nt St art

( C) =

1 5 M O N Y Y Y Y

B ef or e St u d y
Tr e at m e nt St art

( C) =

1 5 M O N Y Y Y Y

B ef or e St u d y
Tr e at m e nt St art

( C) =

1 5 M O N Y Y Y Y

B ef or e St u d y 
Tr e at m e nt St art

Y Y Y Y = T R T Y ( B) =

T R T S T D + 1

U n c ert ai n

( C) =

1 5 M O N Y Y Y Y

B ef or e St u d y 
Tr e at m e nt St art

( A)

= T R T S T D + 1

U n c ert ai n

( A)

= 0 1 M O N Y Y Y Y

Aft er St u d y 
Tr e at m e nt St art

Y Y Y Y > T R T Y ( E) =

0 1 J A N Y Y Y Y

Aft er St u d y 
Tr e at m e nt St art

( A)

= 0 1 M O N Y Y Y Y

Aft er St u d y 
Tr e at m e nt St art

( A)

= 0 1 M O N Y Y Y Y

Aft er St u d y 
Tr e at m e nt St art

( A)

= 0 1 M O N Y Y Y Y

Aft er St u d y 
Tr e at m e nt St art

T h e f oll o wi n g t a bl e is t h e l e g e n d t o t h e l o gi c m atri x.
R el ati o n s hi p

B ef or e St u d y Tr e at m e nt st art P arti al d at e i n di c at e s A E st art d at e pri or t o St u d y 
Tr e at m e nt St art D at e

Aft er St u d y Tr e at m e nt st art P arti al d at e i n di c at e s A E st art d at e aft er St u d y  
Tr e at m e nt St art D at e

U n c ert ai n P arti al d at e i n s uffi ci e nt t o d et er mi ne r el ati o n s hi p of A E 
st art d at e t o St u d y Tr e at m e nt St art D at e

I m p ut ati o n c al c ul ati o n

N C / Bl a n k U n c ert ai n N o c o n v e nti o n

( A) Aft er Tr e at m e nt St art or U n c er t ai n M A X( 0 1 M O N Y Y Y Y, T R T S T D + 1 )

( B) U n c ert ai n T R T S T D + 1

( C) Bef or e St u d y Tr e at m e nt St art 1 5 M O N Y Y Y Y

( D) B ef or e St u d y  Tr e at m e nt St art 0 1 J U L Y Y Y Y

( E) Aft er St u d y  Tr e at m e nt St art 0 1 J A N Y Y Y Y

B ef or e i m p uti n g t h e A E st art d at e, fi n d t h e A E st art r ef er e n c e d at e.

 If t h e A E e n d d at e is c o m pl et e a n d t h e (i m p ut e d) A E e n d d at e < T R T S T D t h e n A E st art 

r ef er e n c e d at e = mi n (i nf or m e d c o ns e nt d at e, e arli est visit d at e).
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Els e A E st art r ef er e n c e d at e = T R T S T D

T o i m p ut e A E st art d at e:

1. If t h e A E st art d at e y e ar v al u e is missi n g, t h e d at e u n c ert ai nt y is t o o hi g h t o i m p ut e a

r ati o n al d at e. T h er ef or e, if t h e A E y e ar v al u e is missi n g, t h e i m p ut e d A E st art d at e is 

s et t o N U L L.
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2. If the AE start date year value is less than the study treatment start date year value, the 
AE started before study treatment. Therefore:

a. If AE month is missing, the imputed AE start date is set to the mid-year point
(01JULYYYY).

b. Else if AE month is not missing, the imputed AE start date is set to the 
mid-month point (15MONYYYY). 

3. If the AE start date year value is greater than the study treatment start date year value, 
the AE started after study treatment. Therefore:

a. If the AE month is missing, the imputed AE start date is set to the year start 
point (01JANYYYY).

b. Else if the AE month is not missing, the imputed AE start date is set to the 
later of (month start point [01MONYYYY], AE start reference date + 1 day).

4. If the AE start date year value is equal to the study treatment start date year value:

a. And the AE month is missing, the imputed AE start date is set to the AE 
reference start date + 1 day.

b. Else if the AE month is less than the study treatment start month, the imputed 
AE start date is set to the mid-month point (15MONYYYY).

c. Else if the AE month is equal to the study treatment start date month or greater 
than the study treatment start date month, the imputed AE start date is set to 
the later of (month start point [01MONYYYY], AE start reference date + 1 
day).

If complete (imputed) AE end date is available and the imputed AE start date is greater than
the (imputed) AE end date, then imputed AE start date should be set to the (imputed) AE end
date.
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