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Foreword

[SO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee
has been established has the right to be represented on that committee. International organizations,
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1.In partlcular the different approval criteria needed for the dlfferent types
of ISO documen A les of the
ISO/IEC Directives, Part 2 (see WWW.is0. org/dlrectlves)

[SO draws$ attention to the possibility that the implementation of this document may involve‘the|use of (a)
patent(s).[ ISO takes no position concerning the evidence, validity or applicability of any claimed patent
rights in fespect thereof. As of the date of publication of this document, ISO had not received ndtice of (a)
patent(s) which may be required to implement this document. However, implemefiters are cautioned that
this may not represent the latest information, which may be obtained from the patent database ayailable at
www.iso.prg/patents. ISO shall not be held responsible for identifying any or alljsuch patent rightg.

Any trad¢ name used in this document is information given for the convenience of users and| does not
constitut¢ an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and e
related tp conformity assessment, as well as information about ISO's adherence to the Wo
Organization (WTO) principles in the Technical Barriers to Trade(TBT), see www.iso.org/iso/foreword.html.

This docyment was prepared by Technical Committee ISQ/TC 172, Optics and photonics, Subcomjmittee SC
7, Ophthafmic optics and instruments, in collaboration with the European Committee for Standgrdization
(CEN) Teghnical Committee CEN/TC 170, Ophthalmic.optics, in accordance with the Agreement on|technical
cooperatipn between ISO and CEN (Vienna Agreement)

This fifth| edition cancels and replaces the.feurth edition (ISO 11979-7:2018), which has been t¢chnically
revised. The changes related herein for updating the document to the fifth edition apply to devicep that will
enter the marketplace after the date of publication of the fifth edition and are not designed or meapt to limit
any devicps currently approved and marketed, nor those devices in the process of approval.

The main|changes are as follows:

— develppment of definitiens of non-accommodative posterior chamber “Simultaneous Visiqgn Range”
(SVIQL) lenses that irdelude the subtypes of MIOL (Multifocal), EDF (Extended Depth of Focus) and FVR
(Full [Visual Range)10QLs, and defining each of these IOL types to allow differentiation amonf the lens
typeq based on clinical and safety performance measures;

— establlishment of guidelines for clinical testing of newly defined IOL types as listed above as well as
related ngvel lens types, with alignment of testing methodologies among the lens types;

hoo 4 1o 1409709 1 oz LT
I

- ISO 117/7 =1, 10U 117774, SC 117/7 -7 auu lJU/

be aligned with this edition of ISO 11979-7.

O | - - | 1 1.1 :
J—darc ulrder 1TeVISTOIT aird, WITEIT puoT hed, will

Alist of all parts in the ISO 11979 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

Intraocular lenses (IOLs) are used to correct residual refractive errors in subjects who have aphakia.
Such residual refractive errors typically include sphere and astigmatism but may also correct for a lack of
accommodation. Different designs of IOLs can be used to correct for specific refractive errors. In the case
where an IOL is designed to provide more than one type of refractive correction, that [OL will have to satisfy
each of the separate requirements of those correction designs.

This document provides requirements and recommendations for intraocular lens investigations of new IOL
models. In the case where an IOL model is a modification of a parent IOL model, a risk analysis can be used in
order to determine the appropriate level of testing.

© IS0 2024 - All rights reserved
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Ophthalmic implants — Intraocular lenses —

Part 7

Clinical investigations of intraocular lenses for the correction
of aphakia

1 Scop

e

This docyment specifies the particular requirements for the clinical investigations of intraocular |

are impla

hted in the eye in order to correct aphakia.

2 Normative references

The follov
requirem
the latest

ISO 11979

ISO 11979
for correc

[SO 14155
[SO 14971

3 Tern

3.1 Tey
For the pt
[SO and I}

ying documents are referred to in the text in such a way that sonde or all of their content c
bnts of this document. For dated references, only the edition.cited applies. For undated r
edition of the referenced document (including any amendments) applies.

-1, Ophthalmic implants — Intraocular lenses — Part 1:Vocabulary

-10, Ophthalmic implants — Intraocular lenses — Pant 10: Clinical investigations of intraoc
fion of ametropia in phakic eyes

, Clinical investigation of medical devices for-human subjects — Good clinical practice

, Medical devices — Application of risk management to medical devices

ns and definitions and abbreviated terms

ms and definitions

.C maintain terminology databases for use in standardization at the following addresses

— ISO

line browsing platform: available at https://www.iso.org/obp

— IEC E]ectropedia: available at https://www.electropedia.org/

3.2 Abbreviated terms

bnses that

nstitutes
bferences,

ilar lenses

irposes of this document, the terms and definitions given in ISO 11979-1 and ISO 14155 apply.

UDVA
UIVA
UNVA
BSCVA
CDVA
CS

uncorrected distance visual acuity
uncorrected intermediate visual acuity
uncorrected near visual acuity

best spectacle corrected visual acuity
corrected distance visual acuity

contrast sensitivity

© IS0 2024 - All rights reserved

1


https://www.iso.org/obp/ui
https://www.electropedia.org/
https://standardsiso.com/api/?name=6282c15044c0b7fb122de6eba8cfdd36

CNVA
DCIVA
DCNVA
SE

ISO 11979-7:2024(en)

corrected near visual acuity
distance corrected intermediate visual acuity
distance corrected near visual acuity

spherical equivalent refraction

4 Justification for a clinical investigation

A risk analysis shall be implemented in accordance with ISO 14971. If the risk analysis identifies the need for
a clinical jnvestigation the requirements of ISQ 14155 shall apply with additional requirements gi

document.

en in this

If a new IQL model is a modification of a parent IOL for which the safety and performance have’alr
establish¢d through clinical investigation in accordance with this document, then a limited ‘or no
clinical injvestigation shall suffice.

ISO/TR 2
optical ey

to be studied in a clinical investigation.

5 Ethical considerations

For clinic

apply.

6 General requirements

6.1 General

There arq four main categories of intraoculaf;lenses that are determined by optical design and/
characterfistics or performance:

a) mondfocal (IOL);

b) toric[TIOL);

) simultaneous vision lens)(SVIOL): non accommodative lenses of three sub-categories th

simu

aneous vision atmultiple distances with EDF and FVR IOLs classified as non-inferior to

lenseg at far:

af nearsfocal distances. Multifocal lenses (MIOLs) have additional requirements for near v

e

lenses (EDF 10Ls) have additional requirements for intermediate vision;

pady been
hdditional

979121 provides guidance in determining the need for a clinical investigation. The oufcomes of
aluation performed according to in ISO 11979-211 can be used to include or exclude chargcteristics

pl investigations of medical devices for human subjects; the ethical requirements in ISO 14155

br clinical

provide
onofocal

ultifocal (MIOL); lens implants that emphasize optical and functionally useful acuity levelg at far, but
hen compared to the monofocal control lens, also have improved optical and clinical performances

sion;

lly useful

acuity levels at far but also from far through intermediate focal distances. Extended depth of focus

full visual range IOL (FVR IOL) lens implants that emphasize optical and functionally useful acuity
levels at far but also from far through intermediate and up to near focal distances. Full visual range

lenses (FVR IOLs) have additional requirements at intermediate and near vision;

d) Accommodating (AIOL).

The same basic requirements apply to all of the IOL types. Additional requirements apply to TIOL, SVIOL,
AIOL and anterior chamber IOLs.

© IS0 2024 - All rights reserved
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There is a further subdivision depending on anatomic placement of the IOL:
— posterior chamber; and
— anterior chamber.

Posterior chamber lenses are placed behind (posterior to) the iris. Anterior chamber lenses are placed in
front of (anterior to) the iris. Additional requirements apply in the case of anterior chamber lenses.

6.2 Design of a clinical investigation

6.2.1 Requirements for all types of IOL

A clinicallinvestigation shall be designed to compare the rates of adverse events and visual acuities above
defined thresholds of the model IOL to the results of historical data. The requirements of Annex A shall apply
for the depign of a clinical investigation of IOLs. Historical data can be found in Annex E.

6.2.2 Additional requirements for toric IOLs (TIOL)

Prior to any clinical investigation of a toric intraocular lens, the rotational stability of a mechanfcally and
geometri¢ally equivalent non-toric version of that IOL model shall be demonstrated.

The folloying performance criteria for rotational stability shall be fulfilled:

The IOL 1fotation is defined as the difference in postoperative ori€ntation of the meridian defined by the
IOL axis ipdicator between that intended on the day of surgery (Form 0) and that measured at Fgrm 4 and
subsequeht Forms. See A.3 for recommendations on reporting-periods. The absolute value of the rotation
shall be l¢ss than 10° in 90 % of the cases and less than 20° in 95 % of the cases.

Subsequeptly, if found necessary by risk analysis (e.g. to-assess the clinical performance of low cylinder
power TIQLs), a clinical investigation can be performed-using the toric version of the model.

Subjects fhat undergo a secondary surgery to conrect postoperative IOL rotational misalignment ghall have
their clinical results prior to the secondary surgety carried forward as the final results for that subject, and
examinatjons scheduled to be performed ldter in the clinical investigation shall be performed pijior to the
secondary surgery, wherever possible (see.Annex D).

Additiondl elements for investigations:of TIOLs are outlined in Annex B.

6.2.3 Additional requirements for Simultaneous Vision IOL (SVIOL) including MIOL, EDF anpd FVR
lenses

6.2.3.1 |General

For SVIOlf optical\designs, a clinical investigation shall evaluate the safety and performance of visign at far as
well as anfy additional intended defined focal distances (e.g., intermediate and/or near). Clinically significant
acuity shpll‘be‘defined as < 0,20 logMAR. All visual acuity items in the table relate to mean monocular
photopic Visual acuity.

Intermediate visual performance shall be assessed with best distance correction at 66 cm. Near visual
performance shall be assessed with best distance correction at 40 cm. Additional testing distances may be
used based on the lens design.

In order to minimize pseudo-accommodation, the monofocal IOL used for the control group should be
aspheric, commercially available and one for which the selection has been justified.

For all types of SVIOLs, depth of focus testing shall be performed as described in E.3. Specifically for EDF
IOLs, such testing is considered a performance requirement and shall meet the criterion listed in Table 1.

Visual acuity performance necessary to meet the requirements in Table 1 shall be obtained using visual
acuity charts at distances listed in Table 1, or taken from the depth of focus curve which is generated as

© IS0 2024 - All rights reserved
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described in F.3. The full depth of focus curve as described in F.3 shall be used to characterize the IOL
performance with sufficient precision for inclusion in the labelling of the SVIOL.

The specific effectiveness requirements are related to the type of SVL as listed Table 1 shall be met.

Table 1 — Additional requirements for simultaneous visions IOLs

Category FAR INTERMEDIATE (66 cm) NEAR (40 cm)
SVIOL A (mesopic CS) < 0,3 log units
all types at any frequency?
MIOL CDVA < 0,20 logMARP DCNVA superior to control
EDF IOk ChVA non-nferiortocontrol BEHVA-<-020tesMAR
0,10 logMAR level

EDF IOL DCIVA superior to control

EDF IOL Negative defocus range at the 0,20 logMAR threshold is 20,5 D greater than controlf

EDF IOL DCVA at1,0 m < 0,20 logMAR

FVRIOL CDVA non-inferior to control

0,10 logMAR level

FVRIOL DCIVA <0,20 logMAR DCNVA 0,20 logMAR

FVRIOL DCIVA superior to control DCNVA superior to ¢ontrol

FVRIOL DCVA at 1,0 m and 50 cm < 0,20.10gMAR
a. A (mespic CS) is the difference of the mean contrast sensitivity of the testdOLgroup minus the mean contrast sensitivity of
the control]IOL group, each tested under monocular conditions without glare,
b Visual|performance shall meet or exceed 0,20 logMAR in order to‘prevent performance values to be rounddd down to
0,20 logMAR.
¢ Refer §o Annex F for clinical testing and related references. Vistal acuity performance necessary to meet the requirements
in Table 1 may be obtained using visual acuity charts at distance§listed in Table 1 or taken from the defocus curve|which was
generated §s described in F.3. The full defocus curve as describedin F.3 is required to characterize the defocus perforjance with
sufficient grecision for inclusion in the labelling for the SVIOL:

6.2.3.2

Depth of focus evaluations shall be performed on all SVIOL types. See Annex F for additional guidg

6.2.3.3

The mean
0,3 log un
performa

NOTE
(SSED’s) of]

6.24 A

Depth of focus testing

Safety requirements

mesopic monocularfar contrast sensitivity (without glare) for all SVIOL shall be no w
its below that ofthé’control at any test spatial frequency. Annex C identifies additional s
hce requirementstor consideration.

The 0,3 log uitit at one spatial frequency is from review of the Summary of Safety and Effectiveness
approvedMIOL's[3],

nce.

orse than
afety and

PDocuments

dditional requirements for accommodating IOLs (AIOL)

A controlled clinical investigation of an AIOL shall evaluate the accommodative amplitude and the additional
safety and performance aspects related to the risk assessment. Annex D identifies safety and performance
aspects for consideration. Annex F includes depth of focus testing guidance. The clinical investigation plan
shall include at least one objective method to measure accommodative amplitude.

The investigation enrollment shall consist of two phases (see Annex D). The second phase shall begin only
if the first phase has demonstrated that the IOL design provides an average of at least 1,0 D of objective
accommodation. In order for the design to be designated as an AIOL, the overall investigation shall
demonstrate objective accommodation of 1,0 D or more at the point of accommodative stability (see
Annex D).

Additional elements for AIOLs are outlined in Annex D.

© IS0 2024 - All rights reserved

4


https://standardsiso.com/api/?name=6282c15044c0b7fb122de6eba8cfdd36

6.25 A

ISO 11979-7:2024(en)

dditional requirements for anterior chamber IOLs

A clinical investigation of an anterior chamber IOL shall evaluate the change in endothelial cell density,
hexagonality and coefficient of variation of endothelial cell area, the clearance between the surfaces of
the anterior chamber IOL and the posterior surface of the cornea and the iris, the anterior chamber angle
(including observations of pigment and synechiae), and any additional safety and performance aspects
related to the risk assessment.

6.3 Characteristics of clinical investigations

631 G

The clini
instructid
objective

eneral

fal investigation plan shall provide information regarding characteristics to be stu
ns regarding the methods and documentation of these characteristics. Whenever
methods, such as photographic imaging, shall be used.

If additionpal claims are to be made, additional corresponding characteristics shall be studied.

If several
fully cons

632 C

types of IOLs are combined, the characteristics of each I0OL subtype in'the combinatio
idered.

haracteristics to be studied for all types of IOL

The following characteristics shall be considered for all types of IOLs:

a) CDVA;

b) mani

fest (subjective) refraction;

¢) visual acuity at all intended distances with far correction;

d) intra

cular pressure;

e) corngal status;

f) signs

o8}

|
O

of intraocular inflammation:

[:terior chamber cells;
terior chamber flare;

ystoid macular oedena;

— hypopyon; and

died, and
possible,

n shall be

— endophthalmitis;
g) pupillary bloek;
h) retingl'detachment;

i) status of anterior and posterior capsule;

j) 10Ld

ecentrationl4l;

k) IOL tilt[l;

I) 10Ld

iscoloration;

m) IOL opacity;

n) glistenings in IOL;

© IS0 2024 - All rights reserved
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0) visualization of posterior pole through IOL.

6.3.3 Additional characteristics to be studied for toric IOL

The following additional characteristics shall be considered for toric IOLs:

a) IOL rotational stability, and

b) measured surgical position (Form 0); and pre and post surgical corneal astigmatism.

6.3.4 Additional characteristics to be studied for SVIOLs

inaadditional charactaictioc challba ~opncidarad an SO Ls:

The follow
a) depth
b) uncoi
c) interi
d) patie

the I

e) rated

f) far ca

6.3.5 A
The folloy
a) objec

b) uncoj

c) visual acuity at near and intermediate using far correction;

d) addit

acuit
e) far ca
f) pupil
g) PROs

h) rate ¢

6.3.6 A

TS oo o troToT CIoT o Tt T IO tIe s STrott o T CoTIoTacreor e aasave=ron

of focus testing;
rected visual acuity at far and intermediate and/or near, as applicable to the type-of [OL
mediate and/or near visual acuity with best distance correction, as applicable to the type

ht reported outcome (PRO) survey to assess visual symptoms related to the optical pro
L for bilateral implantation of SVIOL;

f secondary surgical interventions;

ntrast sensitivity.

dditional characteristics to be studied for accommodating IOL
ving additional characteristics shall be considered-for accomodating IOLs:
Live accommodative amplitude;

rected visual acuity at distance, intermediate and near;

onal refraction (over distance correction) required to achieve any improvement in n
;5

ntrast sensitivity;
size;
urvey to asseS$s visual symptoms related to the optical properties of the 10L;

f secondary surgical interventions.

dditional characteristics applying to anterior chamber IOLs

of IOL;

perties of

bar visual

The follo

g additiomal characteristics stattbecomnsidered foramterior chamber 10ts:

a) specular microscopy;

b) anter

ior chamber depth measurement;

c) gonioscopy.

6.3.7 Additional characteristics

If justified by the risk analysis, the following additional characteristics shall be considered:

a) cycloplegic refraction;

© IS0 2024 - All rights reserved
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b) specular microscopy;

c) gonioscopic examination;

d) pupil

size;

e) anterior chamber depth measurement.

6.4 Duration of the investigations

Consult ISO/TR 22979[2] for guidance on investigation duration for modifications of lens models for which
safety and performance have previously been established through clinical investigation.

For all types of posterior chamber IOLs that are not modifications of a model for whichyspfety and
performahce data have been previously established through clinical investigation, the minimufryd

the clinicgl investigations shall be Form 5 (see Annex A for recommended visit window tolergnces).

For anterfor chamber IOLs that are not modifications of a model for which safety and perform

have bee

previously established through clinical investigation, the minimum duration of th

investigations shall be 3 years (see Annex A for recommended visit window tolerances).

For all TIPLs, an investigation of the non-toric version of the IOL shall be performed to ensure
rough Form 4. Toric IOLs that are not a modification of a respective parent IOL shall require a full
clinical injvestigation through Form 5 for posterior chamber IOLs, and 3 years duration for anterio

stability

IOLs.

For TIOL{ that are a modification of an IOL parent, the rotational stability assessment shall have ¢
through Horm 4. If a subsequent clinical investigation of the TIOLis performed, it shall also have 3
through Horm 4.

For SVIOIl that are a modification of an IOL parent, the mmihimum duration of the clinical investigz
be through Form 4.

For all Al
based on

All subje

PDLs, the minimum clinical investigatiefi_duration shall be Form 5, but can require up t
hccommodative stability.

'ts in a clinical investigation that have not been discontinued shall complete all vis

investigation. The clinical investigation shall be considered completed when all subjects who

enrolled

n the investigation, including subjects whose IOL was removed repositioned or repl

either corppleted follow up according to protocol or have passed the final visit window.

6.5 Enrolment

To minim
in stages.

lize the risksassociated with the clinical investigation of a new I0L, subject enrolment s
The subjeét-data from each stage shall be evaluated and found acceptable by the spons

coordinafling investigator (and by the regulatory body, where applicable) prior to the continuat

next phas

IOL), Annex B TIOL), Annex C (SVIOL), and Annex D (AIOL).

ration of

hnce data
e clinical

Fotational

chamber

duration
duration

tion shall

D 3 years,

its of the
ave been
ced, have

hall occur
r and the
jon of the

e of the clinical investigation. Guidance on phased enrolment is included in Annex A (fnonofocal

A risk analysis shall be performed to determine if an earlier additional phase (before Phase 1 listed in the
Annexes above) is needed to address specific safety issues associated with the IOL design.

6.6 Bilateral implantation

Any plans for fellow eye implantation shall be clearly described in the clinical investigation plan. Only the
first eye of each subject shall be included in the primary statistical analysis. When implantation of fellow
eyes is permitted, the clinical investigation plan shall specify the time period between implantation of
the first eye and the fellow eye. A risk analysis shall be used to guide necessary safety and efficacy data
requirements.

© IS0 2024 - All rights reserved
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Bilateral implantation shall not be implemented until initial safety and performance data have been
collected, evaluated and found acceptable by the sponsor and coordinating investigator (and regulatory
body, where applicable).

The review of data from at least 50 eyes at Form 4 shall be performed prior to fellow eye implantation.
Risk analysis can allow an earlier implantation in fellow eyes if sufficiently justified by previous clinical
experience.

6.7 Surgical technique

The clinical investigation plan shall contain descriptions of the surgical technique, the intraoperative
use of ophthalmic viscosurgical devices, and the use of preoperative, intraoperative and postoperative
medicati

6.8 Exg

The repoy

The clinid
between

6.9 Ady

See ISO 14

6.10 Inc

6.10.1 G

The gene

Additiong] criteria as given in 6.10.3, 6.10.5 and in. 6:10.6 shall be considered depending on the ris

for the pa

6.10.2 G

The following general inclusion critetia‘shall be considered:

a)
b)
9
d)
e)

adult
catar
calcu
signe

clear

ns. Any deviations shall' be recorded on the case reportIiorims.

imination and treatment of subjects
ting periods shall be as described in Annex A.

al investigation plan shall describe how subject visits and ophthalmic adverse events {
tandard reporting periods will be handled in the data analyses.

ferse events reports

1155.
Jusion and exclusion criteria

eneral

Fal inclusion criteria in 6.10.2 and the gerdéral exclusion criteria in 6.10.4 shall be cc

rticular IOL model.

eneral inclusion criteria

hCt;
ated IOL poweris within the range of the investigational I0L;
d informed ‘consent form;

intragcular media other than cataract.

hat occur

nsidered.
k analysis

6.10.3 Addittonalinciusion criterta fortoricior

The following inclusion criteria for toric IOLs shall be considered:

a)
b)

corneal astigmatism within the range defined in the clinical investigation plan;

stability of the corneal astigmatism (for a minimum of 4 weeks);

c) dilated pupil size large enough to visualize TIOL axis markings postoperatively.
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6.10.4 General exclusion criteria

6.10.4.1

General exclusion criteria before surgery

The following general exclusion criteria shall exclude patients prior to surgery:

a) previous intraocular or corneal surgery;

b) traumatic cataract;

c) pregnancy or lactation;

d) concurrent participation in another drug or device investigation;

e) insta
f) histo
g) Subje

bility of keratometry or biometry measurements;
"y of intraocular inflammation;

cts who may be reasonably expected to require a secondary surgical intervention at

during the investigation (other than YAG capsulotomy);

h) gonig
i) irreg
6.10.4.2

Subjects ¥
findings d
excluded

during su
— zonul
— need
— capsy
— inabi

If the IOL
and/or af
insertion
completia

6.10.5 A

Subjects s

scopic abnormalities;

1lar astigmatism.

General exclusion criteria at the time of surgery

vho do not meet exclusion criteria describe in 6.10.4.1and are enrolled in the study ma

from data collection post operatively. The following general exclusion criteria shall be c
rgery:

ar instability;

for iris manipulation;

lar fibrosis or other opacity;

ity to fixate IOL in desired pasition.

has touched the eye, it should be noted if the reason for exclusion is related to the

device). In cases where the I0L has touched the eye, the subject should be followed, for s4
n of the investigation.

dditional exclusion criteria for simultaneous vision IOL

hall nothave more than 1 D of pre-operative corneal astigmatism.

any time

y present

uring surgery that preclude inclusion of performance'data in the investigation and thus need to be

bnsidered

IOL itself

y insertion device (€.g.'I0OL or insertion device defect causing capsular damage, malfyinction of

fety, until

6.10.6 A

ditional exclusion criteria for anterior chamber 101

The criteria for the specific AC IOL platform shall comply with the specific intended IOL design as described
in this subclause, including TIOL, AIOL and MIOL.

a) angle

abnormalities;

b) glaucoma or ocular hypertension;

c) angle

or anterior chamber anatomy unsuitable to accept IOL design safely;

d) minimum anterior chamber depth related to design;
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e) endothelial issues:
— endothelial cell density less than listed in ISO 11979-10:2018, Table 1;
— percent hexagonality of endothelial cell shape <45 %;
— coefficient of variation of endothelial cell area >0,45;
— any endothelial conditions putting the cornea at risk of failure.

f) corneal oedema.
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Annex A
(normative)

General elements in the clinical investigation of IOLs

A.1 Overview

This anne
purpose

tX PI UVidCb Ultflllelll,b Uf d Llillil,dl illVCbLigdLiUll pldll (CI?) Lhdl, dbbibt ill LUHCLLillg dd
f determining the safety and performance of all types of IOLs.

A.2 Investigation design and duration

A21 G

The sugg
historical

NOTE 1
be sufficie
the investi

NOTE 2
appropriaf

To take iy
(including

a) 340s
b) 420s

If risk anz
target of

In order t

pneral

bsted clinical investigation design is uncontrolled and designed td_compare outcomeg
safety and performance endpoints in Annex E at the final follow-up.

In case of an investigation with a concurrent control group, the number of subjects should be ca
ht to detect differences in the safety and performance endpointsinAnnex E with similar statistic
cation mentioned above.

Any additional claims beyond those for safety and performance require separate calculat
e sample size for each of such claims.

to account that some subjects are lost to follew-up during the course of the clinical inv
r deceased subjects and subjects who have:the I0L explanted), enrol as a target (see also

ubjects in the one-year investigation;
Lbjects in the three-year investigation.

lysis determines that a limited clinical investigation is sufficient (see ISO/TR 22979), th
| 15 subjects to achieve a goal'of 100 completed subjects.

should noft be enrolled.

To assist
contribut

A2.2 E

To minin

in achieving abalance in the number of subjects from each investigator, each surge
e a minimumof 20 subjects, but no more than 25 % of the total subjects in the investigat

hrolment

ize ‘potential risks, the clinical investigation of a monofocal IOL using historical s

ciondnaointc ~opncicte Af b nhacnc.

a for the

with the

lculated to
1 power to

ons of an

pstigation
b.4):

bn enrol a

b minimize exposureto the risks of a new I0L, significantly larger numbers of subjects than above

bn should
on.

hfety and

performa

TCC T POt COTTSToO TS UT Cvy O pTrIa St o

a) Phase 1: A maximum of 100 subjects are included for the initial investigation. After at least 50 of those
have reached case report Form 4, their data are evaluated. If the results are acceptable, the next phase

canb

egin;

b) Phase 2: The remainder of the subjects are included.

In the cas

e of the limited clinical investigation, the investigation is not phased.
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A.2.3 Standardization of procedures

Define criteria for evaluation of all studied variables. Define testing conditions for all measurements. Before
commencing the investigation, instruct and train all investigators to use these in order to obtain data that
can be combined for the purpose of statistical analysis.

The minimum number of completed case report forms for each reporting period is the minimum number
required for the investigation.
A.3 Reporting periods

The time frames for the reporting periods are defined below:

a) Case Report Form 0: Pre-operative/Operative reporting;

b) Case Report Form 1: Post-operative reporting 1 d to 2 d post-operatively;

c) Case Report Form 2: Post-operative reporting 7 d to 14 d post-operatively;

d) Case Report Form 3: Post-operative reporting 30 d to 60 d post-operatively;

e) Case Report Form 4: Post-operative reporting 120 d to 180 d post-operatively;
f) Case Report Form 5: Post-operative reporting 330 d to 420 d post-opératively;
g) Case Report Form 6: Post-operative reporting 630 d to 780 d pdst*operatively;

h) Case Report Form 7: Post-operative reporting 990 d to 1 140:d post-operatively.

A.4 Clinical tests

Slit lamp e¢xamination is performed at all Forms excépt Form 0 during surgery.
Uncorrected and corrected visual acuities.are’ measured in logMAR under photopic conditfions, and
performef at all Forms except for Form 0 duting surgery. Methods are outlined in Annex F.
A.5 Ougcomes

The outcdmes to be considered arethose listed in Annex E for comparison with historical data.

A.6 Data analyses

Besides cpmparisonswith the historical data in Annex E, consider the following analyses:
a) visuall acuity(VA) stratified by age (<65 and >65 years);

b) best-¢ase VA;

c¢) VA stratified by adverse event;

d) VA stratified by investigator;

e) subject-by-subject analysis of reasons why subject failed to achieve 0,3 logMAR CDVA;

f) rates of, and the causes of loss of visual acuity of 0,2 logMAR or more since the prior form evaluation;
g) rates of cumulative adverse events stratified by age (<65 and >65 years);

h) rates of persistent adverse events stratified by age (<65 and >65 years);

i) adverse events stratified by investigator;
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j) percentage of eyes that achieve intended vs. achieved SE within:
— #0,50 D; and
— #1,00D.

k) percentage of eyes that achieve uncorrected visual acuity within:
— 0,0 logMAR or better; and
— 0,2 1logMAR or better.

1) percentage of eyes that achieve corrected visual acuity within:

— 0,0 logMAR or better; and
— 02 logMAR or better.
m) seriofis ocular adverse events and adverse device events.

For the primary analyses of adverse events, the primary statistical analyses are“performed ysing only
the first implanted eye for each subject; secondary analyses include all implanted eyes. For performance
endpointg, the primary analyses are performed using only the first implanted'eye for each subject

A.7 Subject accountability
The genefal requirements for the accountability of subjects are ‘given in ISO 14155. Specific gujdance for

subject aqcountability at each of the post-operative visits in IQL:¢linical investigation designs are provided
in Table A.1.

Table A.1 — Accountability'by post-operative visit

__________ Total
number
Enrolled2|(N) | Lo e e e
Implantedbp(N) | ()Y e e e
. Form 1 Form 2, etc. Final Form
Subject stptus QP (n, %) (n, %) (n, %)

Available for analysis¢ () [---memeee-

Discontinpedd <\ |eemmeeee-

Missing af scheduled visit but-seen later® |----------

a  Enroll¢d — representsithe total number of subjects enrolled in the investigation.
b Implarffted — represents the total number of subjects implanted with the IOL.
¢ Available for analysis — represents the total number of subjects for whom data is available at the Form.

d  Disconftinuéd— represents the total number of subjects that have discontinued treatment prior to the Form for fany reason
(e.g. death jof.device replacement, screen failure, or discontinued following not being implanted), but does not inclufle subjects
that are losttofotew =yen

¢ Missing at scheduled visit but seen later — represents the total number of subjects that were seen outside the time window
associated with the Form.

f Not seen but accounted for — represents the total number of subjects that were missing at the scheduled visit but were
accounted for by being contacted (e.g. by phone).

g  Lostto follow-up — represents the total number of subjects that have missed the Form and there is no information available
about them.

h Active — represents the total number of subjects that have not reached the time associated with the Form. The investigation
at the Form is considered completed when the number of active subjects is zero.

© IS0 2024 - All rights reserved

13


https://standardsiso.com/api/?name=6282c15044c0b7fb122de6eba8cfdd36

ISO 11979-7:2024(en)

Table A.1 (continued)

Not seen but accounted forf ~ |--emeeeee-

Lostto follow-upg ~ |eememeeee-

Activeh

that are los

a  Enrolled — represents the total number of subjects enrolled in the investigation.
b Implanted — represents the total number of subjects implanted with the IOL.
¢ Available for analysis — represents the total number of subjects for whom data is available at the Form.

d  Discontinued — represents the total number of subjects that have discontinued treatment prior to the Form for any reason
(e.g. death or device replacement, screen failure, or discontinued following not being implanted), but does not include subjects

t to follow-up.

e Missin|
associated

f Not se
accounted

p at scheduled visit but seen later — represents the total number of subjects that were seen outside theytis
with the Form.

En but accounted for — represents the total number of subjects that were missing at the scheduléd vis
For by being contacted (e.g. by phone).

ne window

t but were

&  Losttdfollow-up — represents the total number of subjects that have missed the Form and there,is'no informatign available
about theni.

h Active|— represents the total number of subjects that have not reached the time associated with the Form. The inpestigation
at the Fornj is considered completed when the number of active subjects is zero.

The folloying equation is used to determine the percent accountability fot the investigation.

% Accourltability = (Available for analysis)/(Enrolled - Discontinued-=ctive)

Dependirﬁg upon the clinical investigation, the total number of subjects might not necessarily represent the
total number of eyes. However, for the purposes of this guidance, it is assumed that treatment is pnilateral
and that the total number of subjects is equivalent to the total number of eyes.

Methods are outlined in Annex F.
A.8 Mdnofocal IOL recommended examination schedule

Use the tdsts and schedules outlined in Table\A.2 for anterior and posterior monofocal I0Ls.

Table A.2. ~ Monofocal IOL examination schedule
Form 0

Examinatjon Preop.\_[Op |Form1 |Form2 |Form3 |Form 4 Form5 |Form 62 Form 72
Distance JCVA X X X X X X Xa Xa
Distance BSCVA X X X X X Xa Xa
Subjectivg refraction X X X X X Xa Xa
IOL tilt an(d decentra- X X X X X Xa Xa
tion

Slit lamp ¢xamination X X X X X X Xa X2
Fundus examination X X Xa Xa
with dilated pupil

Keratometry X

Pachymetry of corneal X Xa Xa Xa Xa
thickness

Axial length X

Anterior chamber depth X Xa Xa

Gonioscopic exam X Xa Xa Xa Xa Xa

a2 For anterior chamber IOLs only.

b SeeISO 11979-10 for guidance.
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Table A.2 (continued)

Form 0
Examination Preop [Op |[Form1l |Form2 |Form3 |Form4 Form5 |Form 62 |Form 72
Intraocular pressure X X X X X X Xa Xa
Specular microscopy Xa Xa Xa Xa Xa Xa
Corneal topography/ X
tomography

Sub-studies

Clearance analysisaP | Xa | | Xa

a For anterior chamber IOLs only.

b SeelS( 11979-10 for guidance.
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Annex B
(informative)

Additional elements for the clinical investigation of toric IOLs

B.1 Overview

The follo
the purp

If the tori

rotationa

If the TIO
stability

se of determining the safety and performance of this device.

feature is being applied to a previously approved non-toric parent IOL, then an invest
stability of the non-toric IOL model is performed.

is not associated with any previously approved model, then an initial investigation of
f a non-toric version of the new model is performed, followed by a full clinical invest

mg data for

igation of

Fotational
gation as

described in Annex A. This full clinical investigation may include only non-tonic IOLs or a combjination of

TIOLs and non-toric IOLs.
Requirenients for rotational stability are given in 6.2.2.

If risk asg§essment indicates the need, additional clinical investigation of the TIOL model is perf
described in B.3.

B.2 Ro

A rotational predictability investigation is performedon a non-toric version of a proposed TIOL

determin

orientatiqn marks as intended for the toric design: The positions of the IOL orientation marks ar¢
by viewinlg the eye from anterior to posteriorynegative signed values are used for counter-clockwis|

and posit

The initigl IOL orientation is recorded as the measured surgical position at Form 0 at the end ¢
using a re

Form 0 a
performa

For this i
performe

a) Docu
surge
time,

fational predictability investigation ofnon-toric IOL

b if the design is sufficiently stable to be used as a TIOL by using a test sample of non-toric

ve signed values are used for clgckwise rotation.

hd Form 4 as well as_between Form 0 and later Forms after Form 4 are used to dete
hce criteria.

nvestigationyat’least 100 subjects are analysed in which all of the following examin3
d:

mentation of the implanted IOL final position (with visible IOL axis marks) taken on {
ry/with concurrent visible structures of the eye (in the same image) that are fixed and

ormed as

model to
[0OLs with
recorded
e rotation

f surgery

gistration photograph or{other technique in order to document the rotational position ¢f the IOL.
Additiondl orientations are measured and recorded at each Form. The IOL position differences

between
'mine the

itions are

he day of
stable in

and thus allow a determination of the IOL orientation of the IOL around the optical ax

s relative

to the said fixed structures of the eye. Preferred fixed structures are limbal vessels. The pupil is dilated
if necessary to visualize the IOL axis marks. Methods to measure IOL axis mark position are given in

Refer

ences [5], [6] and [7];

b) The image analysis method, either conducted subjectively by an examiner or automatically by image
analysis software, is provided to quantitatively document any changes in the IOL axis relative to the

fixed

eye reference structures;

c¢) The rotational angle differences between the day of surgery and each of the appropriate follow-up
examinations are statistically examined. The criteria to assess rotational stability are given in 6.2.2.
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If risk analysis indicates that rotational stability might be a function of the final axis of implantation, then
rotational stability is investigated by using several different implanted rotational orientations. This is of
particular importance for ciliary sulcus and anterior chamber implantations.

B.3 Clinical investigation of toric IOLs

B.3.1 General

The following clauses describe additional assessments that is performed if deemed necessary by risk
analysis (e.g. to assess the clinical performance of low cylinder power TIOLSs).

B.3.2 In vcatigatiuu dcbigu

In the cade where the TIOL does not have a parent IOL, a two phase investigation is performed! Ih order to
evaluate § minimum of 300 implanted subjects at the final form, a summary total of 340 subjectp for both
phases arg enrolled. The first phase enrols 100 subjects in order to assess TIOL safety and performance. The
second pHase enrols the remaining subjects, and all subjects are then followed for a minimum of ohe year.

In the casg where the toric surface is added to a parent IOL, a Level B investigation with a minimum enrolled
sample sife of 115 unilateral eyes is performed, with the goal to complete 100)yimplanted eyes. At least 65
subjects who receive the TIOL with the lowest cylinder power should complete the investigation. fnrolment
is adjustef to account for the expected lost-to-follow-up rate.

For the TIOL with the lowest cylindrical power, the distribution of stbject’s astigmatism should sypport the
intended fange for that TIOL as defined in the CIP.

In the casge where IOL toric cylinder powers above 1,5 D are provided, a non-controlled clinical investigation
to assess the ability of the TIOL to reduce preoperative cylirider is performed.

In the cade where TIOL cylinder powers of 1,5 D or below are provided, a controlled clinical investigation
of the lowest cylinder power provided against a zexe“cylinder power IOL of the same model is pprformed.
A minimym sample size of 65 subjects is recommended for analysis, with corneal cylinder within the
range indicated for the lowest cylinder power being investigated. The statistical calculation (fee G.4.1)
demonstrfates that a sample size of 65 implanted subjects should be sufficient to demonstrate perfprmance.

B.3.3 Investigation duration
The subjefcts are followed to Form4:
B.3.4 (Clinical tests

Use the cljnical tests and schedules outlined in Table B.1.

Table B.1 — Recommended examination schedule

Form 0
Examinatjon Preop Postop Form 1 Form 2 Form 3 Form 4
UDVA X X X X X
CDVA X X X
SE X X X X
Slit lamp examination X X X X X
Fl_.lndus examination with X X X X X
dilated pupil
Keratometry X X X
a  For subjects with aphakic anterior chamber I0Ls without a parent IOL or where specular microscopy was not performed for
the parent IOL. Evaluation beyond Form 4 may be necessary to adequately characterize endothelial cell changes. Refer to Annex F
for additional information.
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Table B.1 (continued)

Form 0
Examination Preop Postop Form 1 Form 2 Form 3 Form 4
Axial length X
Anterior chamber depth X
Intraocular pressure X
IOL axis orientation X X X X X
Specular microscopy? X X

a  For subjects with aphakic anterior chamber I0Ls without a parent IOL or where specular microscopy was not performed for
the parent IOL. Evaluation beyond Form 4 may be necessary to adequately characterize endothelial cell changes. Refer to Annex F

for additio

hal information.

B.3.5 P

B.3.5.1

“Reductid
the “pred
Form (ref

The “preqg

The over
keratome

B.3.5.2

“IOL axis
positions

of surgery.

The IOL a
sufficient
Additiong
registrati

B.3.6 Dpta analyses

B.3.6.1
Use the s4

In the ev
surgical @

brformance outcomes

Reduction in cylindrical power of the eye

n in cylindrical power of the eye” is defined as the difference between the mag
perative astigmatism” and the magnitude of the manifest (subjéctive) cylinder at
erenced to the corneal plane).

perative astigmatism” is defined as the magnitude of the keratemetric cylinder.

h1l cylinder of the cornea may be influenced by the posterior corneal surface as w
Lric measurements of the anterior corneal surface.

[OL axis mark rotation

mark rotation” is defined as the value of the angle difference between the measured
of the axis mark(s) at Form 4 minus the meéasured meridian position of the axis mark(s)
.

precision (2 standard deviations)using signed values) to detect a five degree rotation
lly, the method should adjust.for head tilt and ocular torsion; for example, by axij
pn to iris details or limbalvasculature (refer to B.2).

General
me accountability, safety and performance analyses as outlined in Annex A.

bnt of unanticipated residual or induced astigmatism, the cause is investigated and re
orréction of the corneal astigmatism is performed during the investigation period, the

nitude of
the final

b]l as the

meridian
ht the day

xis mark rotation is determined bysing a direct measurement method. The method shjould have

1l change.
position

ported. If
refractive

error prig

B.3.6.2

r‘to secondary surgery is reported as the final result.

Safety analyses

Assess the rate of device related secondary surgical interventions related to the optical properties of the
lens and the 95 % confidence interval on this rate (see Annex G for applicable statistical method).

B.3.6.3

B.3.6.3.1

Performance analyses

Rotational stability of IOL axis mark

The position of the meridian defined by the IOL axis mark is assessed by a direct method. Methods to measure
IOL axis mark rotation are given in References [5], [6] and [7]. Given the degree of TIOL axis precision
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suggested in this clinical annex, every effort should be made to include in the direct method reference to
fixed anatomical features, such as the iris, sclera, or conjunctiva.

The rotation angle differences between the day of surgery and each of the appropriate follow-up
examinations are statistically examined (refer to examination schedule). The criteria to assess rotational
stability are given in 6.2.2.

The analysis of IOL axis mark rotation as compared to the intended position at the day of surgery (Form 0)
should include:

a) absolute value of the rotation (median, maximum); and

b) signed value of the rotation (mean, standard deviation, minimum, maximum).

B.3.6.3.2( Reduction in cylindrical power of the eye

Descriptiye statistics for the reduction in cylindrical power of the eye (defined in B.3/5.1) at Form 4 are
tabulated| separately for each cylinder power. These include the mean, standard déviation, mgdian, and
maximun} and minimum change in cylindrical power. Skewed or non-normal data,invalidates the use of
mean and standard deviation and therefore only the median, maximum and minimtim changes arg reported
in such cdses.

For the mpdel with the lowest IOL cylinder power:

a) if the|lowest TIOL cylinder power is <1,5 D (controlled investigation), statistically compare |the mean
“reduyction in cylindrical power of the eye” to the control group,mean “reduction in cylindrical power of
the eye”; and

b) chargcterize the “reduction in cylindrical power of the eye” with the mean and a 95 % cpnfidence
interyal around the mean.

In additiop to the statistical comparison in (a) for a controlled investigation, compare the differenc¢ between
the meanp of the test and control arms, and compate the upper confidence limit and the lower cpnfidence
limit of the mean change (b) to a minimal clinically significant difference.

The folloying additional analyses are perforied for the lowest cylindrical power model and contjrol (when
a control |s used).

c¢) Forefch 0,25 D step of preoperative keratometric cylinder, tabulate the following for each arT:
of the eye”

—t

he percentage of eyes.receiving TIOL that showed a “reduction in cylindrical power
0,50 D;

A

(=

he percentage.of eyes receiving TIOL that showed a “reduction in cylindrical power of the eye” of
0,50 D;

vV

—t

he percentage of eyes receiving TIOL that showed a change in absolute value “reduction in dylindrical
powenefthe eye” <+0,50 D;

—

heZdescriptive statistics for “change in cylindrical power of the eye.” (Mean, standard Heviation,
median, minimum, maximum); and

— provide side-by-side comparisons of test and control results.

d) Scatterplots with regression lines (based on Form 4 and preop data and using separate graphs for
each arm of the investigation): Plot the “Reduction in cylindrical power of the eye” (corneal plane) vs.
preoperative keratometric cylinder.

The above analysis is provided to assess the device effectiveness across the entire range of preoperative
keratometric cylinder used in the investigation.
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B.3.6.3.3 Change in corneal cylindrical power

The surgically induced change in cylinder is calculated by analysis of the preoperative and postoperative
keratometric readings (power and axis of meridians of highest and lowest power), converted to components
in dioptric space. Change is defined as postoperative component values minus preoperative component
values.

Analyses should include:

a) analysis of the error in the predicted magnitude of postoperative astigmatism, including the bias,
standard deviation, and mean absolute error, and a similar analysis of error in the predicted axis; and

b) plot of the absolute error in predicted keratometric axis as a function of preoperative corneal
astigmatism, and tabulation of the proportion of eyes with absolute error in axis by 5° wide;bins (e.g. 0°
to 5°[>5° to 10°).

B.3.6.3.4| Additional performance analyses

Recommeénded performance analyses specific to characterize the clinical performance of the TIOLs are
described below:

a) Percgntage of eyes that achieve UDVA within:
— 0,0 logMAR or better; and
— 03 logMAR or better.

b) Mean UDVA stratified by 0,25 D of preoperative keratometriecylinder:
— overall; and

— for each TIOL cylindrical power model.
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Annex C
(informative)

Additional elements for the clinical investigation of simultaneous
vision (SVIOL) IOLs

C.1 Overview

In this apnex, guidance is given on the design of the clinical investigation to assess the spfety and
performapce of posterior chamber SVIOL (Simultaneous Vision Lens) IOLs and in analysifigithe flata from
that invegdtigation.

In cases where the SVIOL is a modification of a previously approved monofocal 10k;a clinical investigation
of 100 bilaterally implanted SVIOL subjects and a minimum of 100 monofoca] bilateral contro] subjects
followed to Form 4 can be sufficient to assess the safety and performance of the SVIOL.

In cases Wwhere there is no previously approved monofocal parent for the“SVIOL, the studies described
below sh¢uld be integrated into clinical design, using 300 subjects in the investigational lens group plus
100 subjects in the control lens group, all followed for 1 year and compared with the results of af aspheric
monofocdl IOL that is commercially available and for which the selection has been justified.

C.2 Investigation design

C.2.1 Ggeneral

The objedtives of the clinical investigation are to-determine the safety and effectiveness of the SVIOL. The
recommehded primary safety assessments and-analysis are provided in C.5.2. In addition to the safety
analyses fecommended in Annex E, the investigation should characterize the rate of adverse eventg that may
be specifically related to the design featufres of the SVIOL, and any significant events not listed inl Annex E.
In additidn, key safety endpoints should.include contrast sensitivity and corrected distance visyal acuity.
Key effectiveness endpoints should ificlude visual acuity measurements at various distances and cpnditions.

The inveqtigation is designed to‘determine the near and/or intermediate visual performance relative to
a functiofally useful acuity level (i.e. 0,2 logMAR) for the SVIOL compared to the control monagfocal IOL.
The SVIOL will qualify for-one of three types of IOLs (i.e. MIOL, EDF IOL or FVR IOL) based on its clinical
performahce at far, intermediate and near distances. The investigation is also designed to agsess any
decrease |n correcteddistance visual acuity and contrast sensitivity of the SVIOL as a result of thejenhanced
visual acyity at intermediate and/or near distances.

The clinidal investigative plan should include a description of the methods used to minimize potential for
bias (e.g.,|age~ matchmg, maskmg, randomlzatlon) The protocol should 1nclude a thorough desdription of
the methadelag echnicians and

subjects that help to minimize bias of the measurement method.

Investigators should implant the same monofocal IOL (the parent lens if one exists) into all control eyes,
using an aspheric monofocal IOL that is commercially available and for which the selection has been justified.
Subjects should be masked throughout the study and examiners should be masked for key test procedures
such as visual acuity and manifest (subjective) refraction.

The clinical investigation plan (CIP) should describe how subject visits in between reporting periods will be
reported and analysed.

The CIP should specify that each investigator should contribute a minimum of 20 test subjects to the total
investigation population, but not more than 25 % of the subjects.
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The lost to follow-up subjects should comprise less than 10 % of the total investigational population after
one year or at the final form, if longer than one year.

C.2.1.1 Design for a simultaneous vision I0L without an approved monofocal parent

For an SVIOL without an approved monofocal parent, there should be an initial Phase 1 to assess the safety
and effectiveness of the device with unilateral implantation of the SVIOL. Phase 1 should be randomized in a
3:1 ratio for approximately 72 total test and control subjects. Phase 2 should then proceed with the same 3:1
randomization in order to achieve the balance of 300 bilaterally implanted SVIOL and 100 control subjects.
The bilateral implantation should permit appropriate evaluation of visual disturbances. Subjects who were
unilaterally implanted with SVIOL in Phase 1 can then in Phase 2 receive the SVIOL in the fellow eye.

esign for a simultaneous vision IOL with an approved monofocal parent

ultaneous vision IOL with a monofocal parent, a prospective, controlled, randomized, masked
(subject and examiner), bilaterally implanted, multi-centre trial of 100 subjects in the SVIOL group and 100
subjects in the control group should be appropriate. The adverse events are compafed to the dafety and
performahpce endpoints described in Annex E.

C.2.2 Investigation duration

An investjgation duration of 1 year (Form 5) should be adequate for SVIOLs without an approved parent. An
investigation duration through Form 4 is adequate for SVIOLs that have an approved parent IOL.

C.3 Subjects

For an SV[IOL that is a modification of a parent IOL, the existing clinical data from the parent IOL|mitigates
ch, atleast 115 test subjects are enrolled in order to obtain complete follow-up for at leagt 100 test
subjects. pince bilateral implantation is expected in clinical use, all study subjects are implanted bilaterally
with the qtudy device.

For an SV|IOL that is not a modificatienef a parent IOL, the study is phased as per C.2.1.1 and a minimum of
340 test subjects are implanted bilaterally in order to obtain complete follow-up on at least 300 tesf subjects.

C.3.2 Control group

For each [of the SVIOL investigations (with and without a parent I0L), at least 115 control subjects are
enrolled gnd bilaterally-implanted with a monofocal control IOL (as identified in the CIP), thus prpviding at
least 100 pilaterally implanted control subjects who complete follow-up for each comparison.

C.3.3 Inclusion and exclusion criteria

General i
for SVIOL are given in 6.10.5.

C.3.4 Enrolment of subjects
For an SVIOL without an approved parent monofocal lens, enrolment should be in two phases:

Phase 1: Approximately 72 subjects randomized in a 3:1 manner to receive unilateral implantation of the
SVIOL and the control IOL.

Subjects should complete the Form 4 visit before phase 2 is entered.
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Phase 2: Randomization of subjects in a 3:1 manner for bilateral IOL implantation with 300 subjects receiving
SVIOL and 100 subjects receiving control IOL.

For an SVIOL with an approved parent monofocal lens: The investigation is a single-phase investigation
through Form 4 with 100 bilaterally implanted subjects in the SVIOL arm and 100 bilaterally implanted
subjects in the control arm.

C.4 Clinical tests

C.4.1 General

Characteristics tobe considered forevaluation are givening 3.2 and 6 34 TableC1 containsareco
on schedule for an SVIOL that is a modification of a parent IOL with the illumination leve
pl evaluation is done monocularly or binocularly, and at which visit the clinicakevalluation is

examinat
the clinic
performe

C4.2 Ej

mmended

UDVA
CDVA
depth
mani
subje]

[0P;

1. Reporting periods are listed in Annex A.

yaluation of variables for all study and control subjects

- photopic;

- photopic;

of focus testing where indicated - monocular (binocular testing optional);
fest (subjective) refraction;

ct PRO survey;

slit lamp exam;

dilate
kerat]
corne
pupil
axial
lens s
anter
gonio

contrj

d fundus exam (includes evaluation of clarity of fundus image);
pmetry;

al topography or tomography;

size - photopic and mesopig;

[ength measurement;

tability;

ior chamber‘depth;

scopy if\determined by risk analysis;

ast’sensitivity - mesopic, mesopic with glare (photopic with glare if needed).

, whether

C.4.3 Evaluation of Variables if applicable to the SVIOL IOL design

Testing under photopic conditions:

UIVA;

UNVA;

DCIVA;

DCNVA.

© IS0 2024 - All rights reserved

23


https://standardsiso.com/api/?name=6282c15044c0b7fb122de6eba8cfdd36

ISO 11979-7:2024(en)

Testing under mesopic conditions:
— CDVA;

— DCIVA;

— DCNVA.

Test methods are given in Annex F.

C.5 Data analysis

C.5.1 Gfneral

In addition to the safety and effectiveness analyses described in Annex A, the following additioha
are reconjmended.

C.5.2 Safety analyses

a) For epch arm, provide the rate of secondary surgical interventions related to the optical pro
the ldgns and provide a 1-sided lower 95 % confidence interval. Rates should be provided sep3
primary eyes and for “all eyes”.

NOTE A secondary surgical intervention (SSI) related to the'optical properties of an SVIOL is de
SSI dye to subject intolerance of visual symptoms that are not adequately improved by spectacle corrsg
investfligators should apply this definition to classify each SSI.(*related” or “not related” to the optical p

b) Report the rates of all types of adverse events:and statistically compare rates for 1SO §
categpries to the ISO 11979-7 historical control\rates. (For non-SPE types of adverse event
ratesjand 2-sided 95 % confidence intervals)®Rates should be provided separately for primary
for “all eyes”.

NOTE Nd-YAG capsulotomies are considered a non-SPE type of adverse event.
¢) Log cpntrast sensitivity analysis{mesopic without glare) in the “primary eyes”:

=

eport between-group mean difference in log contrast sensitivity with 90 % non-p
cpnfidence interval fot edch spatial frequency;

— provide descriptive" statistics for the log contrast sensitivity for each group (mean;
deviation; median; Oth, 25th, 50th, 75th, and 100th percentiles) and for each spatial frequ

|
%2

patia] frequency;

— rpport the overall number and incidence of eyes for which the mesopic contrast sensitivity

analyses

“all eyes”

perties of
rately for

ined as an
bction. The
roperties).

bPE event
5, provide
r eyes and

hrametric

standard
ENCy;

bport the number and frequency of eyes that can and cannot see the reference patterp for each

r at far for

el DA Fa%

1e control

41 0221 ade. 4] 4] 4= £l 4= 4= adex s i
t IT O VIUL IS ITIUTT UIAdITU, 0 TUZ UIIILS WUIL ST UIAIT tIIdU U ULIIT HITAIT CUTII A5 T STIISIUIVILY UL U

IOL for a given spatial frequency.

e) Assessment of investigator ability to clinically visualize fundus (and where appropriate, use fundus

imaging to assess fundus health).

C.5.3 Effectiveness Analysis

C.5.3.1 General

The primary effectiveness endpoints are related to the type of Simultaneous Vision IOL being investigated.

All effectiveness analyses shall be performed using data from the final visit. Inferential statistica
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shall be done on primary eyes. Descriptive statistics shall be provided separately for both primary eyes and
for “all eyes”. The protocol should indicate that all of the endpoints related to the type of SVIOL listed below

should be

met for success to be claimed for the effectiveness endpoint(s).

C.5.3.2 Multifocal IOLs

The following effectiveness endpoints are related to MIOLs.

a) mean (logMAR) monocular DCNVA under photopic conditions at 40 cm at the final visit demonstrating
statistical superiority over the control [one-sided test using level of significance of 0,025]. Additional
testing distances may be used depending on the lens design;

b) meanEbVAol=0201oaMAR for the Multilocal group.
C.5.3.3 Extended depth of focus IOLs
The following effectiveness endpoints are related to EDF 10Ls.
a) Mean|(logMAR) monocular DCIVA under photopic conditions at 66 cm at the final visit:
— [CIVA<0,20 logMAR;
— demonstration of statistical superiority over the control [one-sided t€st using level of sign
0,025];
b) Mean/logMAR < 0,20 for the EDF IOL group on DCVA at 1,0 m;

c¢) Mean

monocular photopic CDVA for the EDF IOL is statistically non-inferior to the control us

inferijority margin of 0,10 logMAR [one-sided test using level of significance of 0,05];

d) Nega

C.5.34
The folloy

a) Mean

— demonstrate statistical superiority over the control [one-sided test using level of signi

0

ive defocus range at the 0,20 log MAR threshqld is > 0,50 D greater than control(8l,

Full visual range 10Ls
ving primary effectiveness endpointstare related to FVR IOLs.

(logMAR) monocular DCNVA under photopic conditions at 40 cm at the final visit:

025];

— mpean DCNVA of < 0,20 1ogMAR.

b) Mean|

— demonstratesstatistical superiority over the control [one-sided test using level of signi

0
— 0

(logMAR) monocular DCIVA under photopic conditions at 66 cm at the final visit:

025];
CIVA of < 0,20 logMAR.

ficance of

ng a non-

ficance of

ficance of

¢) Meanof <U,Z0TogMARTor DCVAat I,0 m and 50 cm;

d) Mean monocular photopic CDVA for the FVR IOL is statistically non-inferior to the control using a non-
inferiority margin of 0,10 logMAR [one-sided test using level of significance of 0,05].

C.5.3.5 Additional Endpoints (Descriptive)

The following should be considered as additional endpoints (as applicable for the type of Simultaneous
Vision Lens) analysed with descriptive statistics only:

— defoc

us curve from +1,0 D through -3,0 D defocus;
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— the frequency and proportion of eyes with ocular and visual symptoms (non-directed complaints)
collected via open ended questioning;

— the frequency and proportion of eyes with visual symptoms collected via a PRO survey;
— distance-corrected mesopic visual acuity at intermediate distance (66 cm) by group;
— distance-corrected mesopic visual acuity at near distance (40 cm) by group;

— distance corrected mesopic VA at intermediate distance compared to mesopic DCVA (within group
paired comparison);

— distance corrected mesopic VA at near distance compared to mesopic DCVA (within group paired
COMPEATTSOT);

— UDVA (provide means and compare mean difference between eyes or between groups \for bilateral
impldnts);

— residpal refractive error: descriptively compare mean error and mean absolute error;
— mondcular uncorrected intermediate visual acuity at 66 cm (descriptive statistics);
— mondcular uncorrected near visual acuity at the distance of intended near benefit (descriptive qtatistics);

— actudl refractive as compared to predicted refractive outcomes in terms of mean, standard feviation,
quartliles and inter-quartile range.

Testing of multiple statistical hypotheses should be conducted in‘Such a manner as to keep the sfudy-wise
significar]ce level at 0,05.

All descriptive statistics for the visual acuity outcomes should be provided for both test and contrpl groups.
When appropriate, correlations to pupil diameter are to be performed for selected effectiveness measures
(e.g. defofus and contrast sensitivity). For binoculatly implanted subjects, provide similar dpscriptive
statistics fas described above for binocular measures\of visual acuity.
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Annex D
(informative)

Additional elements for the clinical investigation of accommodating
IOLs

D.1 Investigation design

The folloying additional elements of an AIOL clinical investigation plan (CIP) can assist in colléctinjg data for
the purpdse of determining the safety and performance of this device.

The invesftigation consists of two phases:

a) phas¢ I: Enrol 100 subjects in a randomized, comparative investigation te_dssess acconjmodative
amplitudes, followed through Form 4. If at least 1,0 D of objective accommodation is demonstrated, then
the s¢cond phase may commence;

b) phase Il: Enrol all additional randomized subjects to assess safety angto further evaluate the magnitude
and cpnsistency of the accommodative performance.

The invedtigation uses the historical data in Annex E to investigate the far visual performance gnd safety
characterjistics of the AIOL.

The selected accommodative amplitude testing of the contr6l group is used to verify the test method used
in the clipical investigation and should demonstrate minimal objective accommodative amplitufle for the
control gifoup.

The CIP ifcludes a description of the selection of subjects for objective measurement of accommodation and
include d¢scription of methods used to minimize potential for bias (e.g. age-matching and masking).

D.2 Investigation and control groups

Table D.1 |ists the recommended sample sizes for investigation and control groups.

Table D.1 — Sample size requirements for the investigation and control groups

. Sample size
Implantation —
Investigation group Control group
Unilatdral Phase\l 50 50
Unilatefal Phase 11 250 722
BilhteralP 100 50

a  Total number of unilateral control subjects set by number needed for contrast sensitivity sub-investigation.

b This is an optional subset of the total number of subjects.

D.3 Investigation duration
The first phase of the investigation has duration to Form 4.

The total investigation duration should depend on when accommodative amplitude stability is demonstrated,
with a minimum duration to Form 5 and a maximum duration to Form 7. Stability is demonstrated by
measuring the mean change in the objective accommodative amplitude determined by within-eye analysis
taken 6 months apart and demonstrating a less than 25 % decrease.
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If the Phase I data analysis and risk analysis raise long-term safety concerns, longer follow-up may be

needed.

The CIP should include a statement that a long-term follow-up (e.g. up to 3 years) may be necessary. It is

recommended that informed consent for a three-year follow-up is obtained.

D.4 C(linical tests

Use the clinical tests and schedules outlined in Table D.2.

D.5 Outcomes

D.5.1 General

This claupe outlines performance outcomes (see D.5.2) and safety outcomes (see D.543) «Consid
clinical injvestigation of an AIOL.

D.5.2 Afcommodative amplitude

ered in a

Clinical irfjvestigation includes an objective assessment of accommodation orcbeth investigation apd control

eyes. A tgst may be selected from those described in Annex F. The recommended primary effq
endpoint fis the amplitude of accommodation. A sample size calculation’ is performed to ensur
proposed|{number of subjects for the objectively measured amplitude-o6f accommodation testing is
to demonptrate superiority over the control for the outcome at the'time point of stability (or fin
investigation is longer than Form 5 at 12 months). In any case, nofewer than 100 eyes in the inves
arm and 30 eyes in the control arm should have objective amplitude testing at the final visit.

Subjective accommodative testing and biometric testingrare optional and can be performed {
characterfize the AIOL performance.

D.5.3 Specular microscopy

If indicat¢d by risk analysis, specular microscopy is performed in both investigation and contro
In such cgses, it is performed preoperatively and at Form 4, Form 5, and if applicable, Form 6 an
Specular
taken if indicated by the design or placement of the AIOL. The peripheral locations to be photogr

ctiveness
p that the
sufficient
al visit, if
tigational

o further

subjects.
d Form 7.

icroscopy images are taken of the central cornea. In addition, peripheral measurements are

hphed are

specified pased on the design and/or’placement of the AIOL. Refer to Annex F for additional infornjation.
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D.6 Data analyses

D.6.1 General

Based on the risk analysis, safety and performance analyses appropriate to the specific AIOL and to the
intended population are selected from the following subclauses.

D.6.2 Safety analyses

The following safety analyses are performed and additional safety considerations are included based on risk
analysis:

a)
b)

Both the f
for the co
analyses

implantec

D.6.3 P

The objed
include, f
well as d
In order t
mean obj
performa
subject:

a)
b)

9
d)

e)
f)

g)
h)

endo

the r
rate.

accor

perce
two 11

mean

mean
paire

perce

distribution of eyes that achieve near VA with distance correction (fixed distance) between 0,

and 0O

distribution of eyes that achieve best spectacle corrected near VA between 0,0 logMAR and 0,7

rrelation between eyes. For the primary analyses of other adverse events,the primary

AT I | 11 4 1 el 1. 1.0
HTII4T CTIT COUIIU dlldly S15 (11 dpPplItdlIC],

hte of device-related secondary surgical interventions and the 95 % confidence interv]

irst and the second eye of each subject are included in an analysis of endothelal cell losg

hre performed using only the first implanted eye for each subject; secondary analyses in
| eyes.

erformance analyses

tively measured amplitudes of accommodation are characterized by descriptive statist

btailed descriptions of the distributions. Additional statistical comparisons may be p
o be considered effective, the investigational AIOL should, at the final form, demonstr
bctive amplitudes of accommodation that are statistically superior to that of the contrg
hce endpoints, the primary analyses are performed using only the first implanted eys

hmodative amplitude (objective assessmeént);

ntage of eyes that achieve a changé.of less than or equal to 1,0 D of spherical equivalen
efractions performed at least 3 months apart;

change in spherical equivalent between visits as determined by paired analysis;

change in accommodative amplitude between visits at least 6 months apart as deter
d analysis;

ntage of eyes thatachieve best spectacle corrected distance VA for each line of VA (0,1 lo

7 logMAR;

bl on this

adjusted
Statistical
cludes all

cs. These

br both test and control groups the mean, standard det%iation and 95 % confidence inflervals, as

brformed.
hte stable
1 IOL. For
p for each

[ between

mined by

b units);

0 logMAR

logMAR;

£ DDAO_C

post-

43 4 ] A | | Jd 1o
JlJCl alive DPCLLGLIC ulucpcuucuuc do dootTooTU Uy LIICU 1T INU OuUul ch;

intermediate VA with distance correction;

percent that achieve combined UDVA and UNVA of 0,7 logMAR or better to 0,0 logMAR or better in

0,1lo

gMAR increments; and

descriptive comparisons (means and standard deviations) between the AIOL and control groups, for the
6-month postoperative distance refraction.
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Annex E
(informative)

Evaluation of post operative adverse events and visual acuity rates

E.1 General

In order f{
from datg

E.2 Ba

The histo
investigat

The data
that were|
investigat

The data
[OLs that
investigat

E.3 Ad

The adve
Tables E.1

— SPE |
inves

—  maxil
with

in US studies to derive safety and performance endpoints (SPE).

ckground

rical data for the SPE rates were derived from weighted averages of the'data from lar
ions of anterior and posterior chamber IOLs.

approved in the US (December 1989 to December 1997). The péoled sample size for the
ions was 4 210 for adverse events and overall CDVA, and 3 035'for best-case CDVA.

for anterior chamber IOLs were taken from five clinjeal investigations for anterior]
were approved in the US (March 1988 to June 1991):The pooled sample size for the
ions was 952 for adverse events and overall CDVA, and 635 for best-case CDVA.

yerse event and visual acuity rates
'se event and rates of subjects with visual acuity achieving defined thresholds are p
, E.2, E.3, and E.4. The terms used in the'tables in this annex are defined as follows:

Ligations of IOLs approved in theUS);

mum number of cases allgwed before SPE rate exceeded: this is the maximum number o
that adverse event that.can occur in a clinical investigation before the rate in that invi

becoines statistically significantly greater than the SPE rate (see Tables E.1 and E.2);

— minify
CDVA

num number of cases allowed before less than SPE rate: this is the minimum number of sub
0,3 logMAR erbetter that can occur in a clinical investigation before the rate in that inv

becomes statistiedlly significantly less than the SPE rate (see Tables E.3 and E.4).

For exam

ble, in the case of “pupillary block” in Table E.1 for a 300 subject investigation, the SPE rat

re taken

pe clinical

for posterior chamber IOLs were taken from eight clinical investigdtions of posterior chafnber I0Ls

Se clinical

chamber
be clinical

ovided in

ate: safety and performance endpoint (rate derived from analysis of the data fro clinical

f subjects
pstigation

jects with
pstigation

eis2,0%
maximum

and the mpinitnum rates detectable as statistically significantly greater is 4,5 % with 10 as the
number orF Subjects allowed before the rate is significantly greater than the SPE rate.

For example, in the case of CDVA 0,3 logMAR or better in Table E.3 for a 300 subject investigation, the
anterior chamber SPE rate is 80,4 % and the maximum rate detectable as statistically significantly less is
74,3 %, with 230 subjects as the minimum number of subjects necessary for the rate to be not statistically
significantly less than the SPE rate.

NOTE

For adverse events not included in Annex E, comparison with published literature, previo

experience and the investigators’ clinical judgement will be used to determine acceptability.
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Table E.1 — Anterior chamber IOL adverse event rates

Number of subjects = 100 Number of subjects = 300
SPErate | Threshold | Max. number of | Threshold | Max. number of
Adverse event % rate cases allowed rate cases allowed
% before SPE rate % before SPE rate
exceeded exceeded
Cumulative:
Cystoid macular oedema 10,0 18,8 15 14,9 39
Hypopyon 0,2 3,0 1,4 2
Endophthalmitis? 0,2 3,0 1,4
Lens disldcated from anterior 1,1 5,4 3 3,2 b
chamber
Pupillary plock 2,0 7,8 5 4,5 10
Retinal ddtachment 1,2 54 3 3,4 y
Secondary surgical interventionP 2,6 8,5 5 5,6 13
Persistenf:
Corneal sffroma oedema 0,5 4.2 2 2,2 i
Cystoid mpcular oedema 3,8 10,1 7 71 17
Iritis 0,9 5,4 3 3,0 b
Raised IOP requiring treatment 2,1 7,8 5 49 11

a  Endop

b Exclud

hthalmitis is defined as inflammatory reaction (sterile or infectious)dnvolving the vitreous body.

es posterior capsulotomies.

Table E.2 — Posterior chamberlOL adverse event rates

Number of subjects = 100 Number of subjecis = 300
SPE rate _|FThreshold | Max. number of | Threshold | Max. nimber of
Adverse event % rate cases allowed rate cases allowed
% before SPE rate % before[SPE rate
exceeded exc¢eded
Cumulatiye:
Cystoid mpcular oedema 3,0 8,9 6 6,0 (4
Hypopyori 0,3 3,0 1 1,8 3
Endophthhlmitis2 0,1 3,0 1 1,0
Lens dislgcated from posterior 0,1 3,0 1 1,0
chamber
Pupillary plock 0,1 3,0 1 1,0
Retinal ddtachment 0,3 3,0 1 1,8
Secondary surgical interventionP 0,8 4,2 2 2,6
Persistent:
Corneal stroma oedema 0,3 3,0 1 1,8 3
Cystoid macular oedema 0,5 4,2 2 2,2 4
Iritis 0,3 3,0 1 1,8 3
Raised IOP requiring treatment 0,4 4,2 2 1,8 3

a2 Endophthalmitis is defined as inflammatory reaction (sterile or infectious) involving the vitreous body.

b Excludes posterior capsulotomies.
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Table E.3 — Overall post-operative CDVA 0,3 logMAR or better

Number of subjects = 100 Number of subjects = 300
Lens type SPE rate | 1hreshold |Min. number of cases al-| Threshold | Min. number of cases
% rate lowed before less than rate allowed before less
0 % SPE rate % than SPE rate
Anterior chamber IOL 80,4 69,6 74 74,3 230
Posterior chamber IOL 92,5 84,4 88 88,3 270

Table E.4 — Best case post-operative CDVA 0,3 logMAR or better

Number of cnh"nt‘fc =100 Number of cnhiects =300
Lens type SPE rate | 1hreshold | Min. number of cases | Threshold | Min. numbet|of cases
” rate allowed before less than rate allowed befTre less
0 % SPE rate % than SPE[rate
Anterior qhamber IOL 90,1 81,2 85 85,4 262
Posterior chamber IOL 96,7 91,1 94 93,6 285
E.4 Additional guidance

For the c:
followed,

a) forcy
eye;

b) for p4g

For Table
significan
built into
detectabl
80 % to ¢
to the SP}
hence res

The folloy

alternatie. The calculated résults for the adverse events (Tables E.1 and E.2) are based on

binomial

lculation of cumulative and persistent adverse event rates, the following calculations should be
using the primary eyes for the main analysis in each case:

mulative events: the number of eyes with event/ the number of eyes for which the IOL touched the

rsistent events: the number of eyes with event/the number of eyes present at the final vjisit.

b E.1 and E.2, observed clinical investigationzrates will be slightly less than the rates detgctable as
tly higher than the SPE rates, because any‘statistical comparison has a margin of samplli
it. Similarly, the required success rates.in Tables E.3 and E.4 will be slightly higher than the rates
e as significantly lower because of therallowance for sampling error. The power in all tables is only
letect differences as far from the SPE rate as the listed threshold rate. If a threshold rpte closer
E rate is felt to be clinically different, the power for the given sample sizes will be less than 80 %,
ulting in a possibly large typelll error, if the null hypothesis is not rejected.

ne-sided
sing the
Histribution, as mathematically described below, to test the null hypothesis that the trye adverse

ving assumptions weré_used for the above tables: type I error = 0,05; 80 % power;

event rat¢ is less than orequal to the SPE rate. The alternative hypothesis would be that an advérse event

rate is greater than the SPE rate. Similarly, for the best corrected visual acuity (Tables E.3 and E.4), the null
hypothesis is that the~true rate of cases with visual acuity 0,3 logMAR or better is greater than ofr equal to
the SPE rate. Theaalternative hypothesis is that the “success” rate is less than the SPE rate. The “threshold
rate” (i.e.[alternative hypothesis value) in all tables represents the minimum or maximum theor¢tical rate

that woul

d be'considered statistically significantly lower or higher than the SPE rate. This “threshdld” rate is

a functionofthe sample size and power

Pr{X
where

p

n

x—1/n ] ]

Zx/n,p}:l—Z{ ‘ ]pl (1-p)"" <0,05 (E.1)
=0\’

is the rate for the SPE;

is the sample size; and

is the number of observations in the investigation.
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The maximum of allowable events, “x”, can be obtained using an inverse-input binomial probability
calculator, by setting the left-tail probability value equal to 0,95, for the given sample size (n) and control
rate (p). Similarly, the minimum number required with DCVA 0,3 logMAR or better can be obtained using
an inverse-input binomial calculator, by setting the left-tail probability value equal to 0,05, for the given
sample size (n) and control rate (p). In this case (see Tables E.3 and E.4), the right-hand side of Formula (E.1)
above would be “>0,95”, p would represent the control rate for DCVA 0,3 logMAR or better and x would be the
observed number of successes in the investigation.
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Annex F
(informative)

Clinical tests

F.1 Visual acuity: distance, intermediate and near

F.1.1 Gepneral

Distance fand near visual acuity charts, chart illumination, ambient illumination, testing-distd
testing pyocedures is standardized for all investigators. Reporting of refractions is stahdardiz
investigational sites.

F.1.2 Chart distance

Distance gcuity testing is done at a specified far distance and adjusted to infinity/In order to adjust

nces and
ed across

ubjective

refraction} to infinity, adjust the measured spherical power by subtracting.1/(testing distance im metres).

For example, if distance testing is done at 4 m and the measured subjective refraction is 0,25 - 0
then the ipfinity-adjusted subjective refraction would be -0,50 - 0,75:% 090.

Near and [intermediate distance acuity charts should have the angular sizes of the optotypes cali
the specir]ic distance used.

For testinlg at a fixed distance, the chart distance is precisgly defined, i.e. no head movements relaf
charts ar¢ allowed.

Intermedjate visual acuity testing is performed at a-distance specified in the clinical investigation

75 x 090,

brated for

ive to the

plan.

The desigp of the visual acuity chart and testing.procedures with scoring methods are described if Ferris[&l.

F.1.3 Luminance

For photopic testing, a specific chagtbackground luminance should be selected from 85 cd/m? to 1

For mesopic conditions, a specific.chart luminance of approximately 2,5 cd/m? to 3,2 cd/m? is usedl.

No surfage (including reflective surfaces) within the subject’s field of view should exceed
backgrouhd in luminanCe:“In addition, ambient lighting should be dim and not affect the ba
luminancg of the chaft{fincident on the chart) or be directed at the patient (providing an additi
source). No light seuirce should detract from the appearance of the chart to the patient (i.e,
distractirlg reflections should be avoided) and no light source should be visible to patients othe}

DO cd/m?2,

the chart
ckground
bnal glare
plare and
than the

Luminand¢e-isstanda
given by the AAO[2,

F.1.4 Datarecording procedures
The following are recorded:
a) all physical and optical testing distances;

b) all refractions;

¢) all acuity measurements should use logMAR notation.
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F2 Pupil size

Pupil size is measured at the illumination levels associated with all tests that may be influenced by pupil
size. For pupil size testing at low light conditions, measurements are made with an infrared camera or light
amplification equipment to increase precision and reliability, to avoid shielding the pupil from light, and to
provide good pupil visibility with dark irises. Pupil measurements are made only after the eye has had time
to fully adapt to the testing conditions (approximately 10 min). In all cases, the pupil size is measured at the
corneal plane to the nearest 0,5 mm.

F.3 Depth of focus evaluation

accordan ens design. This test measures the range of useful vision. prpvided by
the SVIOI through the measurement of visual acuity for various vergence (defocus) ranges by using trial
lenses of different fixed powers. Visual acuity is assessed under standardized test conditions (with CDVA in
place) for|each trial lens and a using distance visual acuity chart. Alternatively, such testing may instead be
performefl with chart testing at the appropriate focal distances instead of using minus lénses.

Depth of £& testing is useq

The clinidal depth of focus should be determined by using data from all subjects and utilize the m¢an visual
acuity at pach defocus level; mean acuities are then plotted by connecting theassociated data pgints with
lines. The|data should be stratified, when possible, to determine the depth dffocus for each pupil gize group
of small (¥3,0 mm) medium (>3,0 mm and <4,0 mm) and large (=4,0 mm) pupil size groups.

Depth of flocus evaluation is conducted for all SVIOLs for characterization. However, EDF IOLs have|a defined
performahce requirement at intermediate distance (Table 1).

F3.1 Sample size

In cases yhere the SVIOL is a modification of a previously approved monofocal IOL, testing is gerformed
with a minimum of 100 SVIOL subjects and 100 mongfocal control subjects. In the case where the SVIOL
is not a modification of an approved monofocal [OLand requires a full 300 subject investigation,|a defocus
evaluatioh sub-investigation should be performed with at least 100 subjects.

For monofular assessments, the eye to be tested should be the first eye that had implantation perfprmed.

F.3.2 Test conditions and equipment

Defocus curve testing should be performed using the phoropter or trial frame and the 100 % contrgst ETDRS
chart at 2 m. Due to numerouswisual acuity measurements in a defocus curve test, it is recommegnded that
whenever| possible, acuity testing be done using computerized charts with random presentation of letters. If
the use of computerized charts is not possible, the sponsor should rationalize in the investigatiom protocol
how bias flue to memorjzation of letters will be minimized.

F.3.3 Test procedures

F.3.3.1 [General

The best distance correction/manifest (subjective) refraction should be used to ensure the subject’s vision
is optimally corrected for the testing distance. Testing should be performed monocularly and the untested
eye should be fully occluded. The pupil sizes for all the subjects in the investigation should be measured at
the time of testing. When testing using trial frame or phoropter, the subject should be carefully observed for
squinting and should be frequently reminded not to squint.

Subject fatigue can have a slight impact on a subject’s visual acuity performance during the defocus curve
testing. The sponsor should take measures to minimize this effect by proper scheduling of the test. To
prevent testing bias, the sequence of letters presented used should be randomized.
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F.3.3.2 Procedures for EDF IOL

To obtain the defocus curve for EDF 10Ls, visual acuity should be measured first with the best distance
correction (0,0 D) and then subsequently in 0,5 diopter defocus steps between +1,00 D and -2,00 D, except for
the region from +0,50 D through -0,50 D, which should be done in 0,25 D steps. Letters should be randomly
presented to avoid memorization. The defocus range of +1,00 D to -2,00 D may be modified as applicable
based upon lens design and expected depth of focus. The protocol should specify range of lens powers used.

F.3.3.3 Procedures for MIOL and FVR IOLs

To obtain the defocus curve for MIOLs and FVR IOLs, visual acuity should be measured first with the
best distance correction and then subsequently in 0 5 dlopter defocus steps between +1 00 D and -3,00 D,
except forthe 0 i [ ars should
be rando
applicable
powers.

based upon lens design and expected depth of focus. The protocol should specify)ranige of lens

F.3.4 Dpta analysis and presentation

For the SYIOL and the control IOL, the individual visual acuity data at each defocus level should bg averaged
and the njean visual acuity is plotted as a line plot with visual acuity (on Y axis) as a function of defocus (X
axis). Thif data should also be stratified, when possible, to determine the“clinical depth of focus| for small
(3,0 mm), medium (>3,0 mm and <4,0 mm) and large (24,0 mm) pupil size'groups.

F.4 Ac¢ommodation measurements

F4.1 Opjective accommodation measurement methods

F.4.1.1 [General

At least one objective measure of accommodation’by refractive change is used to compare investigation and
control sybjects.

A compelling accommodative stimulus ig critical for eliciting the maximum amplitude of acconimodative
responseThis isideally high contrast letter charts or targets that are presented at real distances (ap opposed
to being presented optically). Visualitargets should be randomized to prevent bias, fatigue and| learning.
The targdt size can be adjusted tormatch the subject’s distance corrected near visual acuity. In| the ideal
case, the pubject would view the targets binocularly, although this is often not practical or possible. Many
instrumepts will only permitinonocular measurement, with the accommodation stimulus being presented
to the mgasured eye by means of viewing an internal target presented in a Badal optical system, or by
presenting the stimulus.to the fellow eye. Monocular measurements should not be compared to |binocular
measurerhents, because binocular acuity is normally better than monocular acuity.

F.4.1.2 [bjective refractive changes

F4.1.2.1 L General

Objective refractive methods measure the change in refracting power of the eye. This is an optical
measurement of the vergence power of the eye. The refraction is normally referred to a certain vertex
distance in front of the eyes (normally 12 mm: the spectacle plane). The vertex distance can be adjusted
in the various instruments via software setting (0 mm, 15 mm, etc.). For low refractive powers (~0 D to
4 D, for example) vertex distance has little effect on the power, but vertex distance will have an increasing
effect for higher refractive powers. The objective refractive methods provide a standard refraction (sphere,
cylinder and axis), which can be converted to spherical equivalent refraction (SE), which is used to express
the overall refractive power of the eye. Measurements are made at two different days per viewing distance.
These should preferably be repeated at approximately the same time each day with the time documented.
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