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Agenda

Arthritis Advisory Committee
Food and Drug Administration
Center for Drug Evaluation and Research

February 4, 1997
Gaithersburg Hilton .
620 Perry Parkway, Gaithersburg, MD.

NDA 50-735, Neoral®, (cyclosporine) Sandoz

Open Session
8:30 Call to Order, Introductions: Michelle Petri, M.D., Chair
Meeting Statement: Kathleen Reedy, Executive Secretary
Welcoming Comments: Wiley A. Chambers, M.D., Acting Director
Division of Anti-Inflammatory, Analgesic and Ophthalmic
.Drug Products

8:45 Open Public Hearing

Sponsor Presentation
Introduction: Michael S. Perry, DVM, PhD, Vice President
Drug Registration and Regulatory Affairs
Sandoz Pharmaceuticals Corporation
Clinical Efficacy and Safety '
' Dosing Guidelines: Helen Torley, MB, ChB, MRCP, Head
Medical Affairs, Sandoz Pharmaceuticals
Clinical Perspective: Peter Tugwell, MD, Chairman
Department of Medicine
University of Ottawa, Canada
10:45 Break

11:00 . FDA Presentation
Medical: Kent R. Johnson, MD, Medical Officer
Division of Anti-Inflammatory, Analgesic and
Ophthalmic Drug Products, FDA

12:00 Lunch

1:00 Discussion and Questions #1 and #2

3:00 Sponsor Presentation Pediatric Data: Vibeke Strand, MD, FACP
Clinical Faculty, Stanford University,

3:30 Discussion and Question #3

5:00 Adjourn




Arthritis Advisory Committee

Food and Drug Administration
Center for Drug Evaluation and Research

February 4, 1987

Gaithersburg Hilton .
620 Perry Parkway, Gaithersburg, MD.

NDA 50-735, Neoral®, (cyclosporine) Sandoz

ISSUES TO CONSIDER
1. Has Neoral demonstrated efficacy in controlled trials and
does it have an acceptable risk/benefit ratio?
2. How should its indication section read?
In which "set of RA patients?
In combination with background therapy (i.e. methotrexate)?
a. Should separate recommendations {dosing, monitoring,

etc.) be recommended in the presence of background
methotrexate?

b. Is there a significant PK interaction with Neoral and
methotrexate?

Is it clinically significant?
If so, what are its implications regarding labeling?

3. What additional data, if any, would be needed in JRA to
permit the labeling (via the "pediatric rule") for
polyarticular JRA.




ARTHRITIS ADVISORY COMMITTEE
CENTER FOR DRUG EVALUATION AND RESEARCH

CHATRMAN

Petri, Michelle A.,, M.D., M.P.H. 9/30/98
Associate Professor of Medicine

Division of Rheumatology

The Johns Hopkins University

School of Medicine

1830 E. Monument Street, Suite 7500
Baltimore, Maryland 21205

Felson, David T., M.D.,, M.P.H. 9/30/97
Professor of Medicine and Public Health
Arthritis Health Services/

Epidemiology Research Unit, A-203
Boston University - School of Medicine
80 E. Concord Street

Boston, Massachusetts 02118

Fermnandez-Madnd, Felix, M.D.  9/30/97
Professor of Medicine

Wayne State University

School of Medicine

Hutzel Hospital

4707 St. Antoine, 2-East

Detroit, Michigan 48201

Liang, Matthew H., M.D., M.P.H. 9/30/98
Professor of Medicine

Department of Medicine

Division of Rheumatology/Immunology
Harvard Medical Schoo?y

Brigham and Women's Hospital

75 Francis Street

Boston, Massachusetts 02115

Luthra, Harvinder S., M.D. 9/30/98
Professor, Department of Internal Medicine
Division of Rheumatology

Mayo Clinic and Mayo Medical School
200 Southwest First Street

Rochester, Minnesota 55905

Simon, Lee S., M.D. , 9/30/98
Assistant Professor

Deaconess Hospital

Harvard Medical School

Department of Medicine

110 Francis Street, 5A

Boston, Massachusetts 02215

December 13, 1996

EXECUTIVE SECRETARY

Kathleen Reedy

Advisors and Consultants Staff (HFD-21)
Center for Drug Evaluation and Research
Food and Drug Administration

5600 Fishers Lane

Rockville, Maryland 20857
301-443-5455 FAX: 301-443-0699

EMBER

Abramson, Steven B. M.D. 9/30/99
Chairman of Rheumatology and Medicine
Hospital for Joint Diseases

301 East 17th Street

New York, New York 10003

Lovell, Daniel J., M.D., M.P.H. 9/30/99
Associate Director

Division of Pediatric Rheumatology
Department of Pediatrics

Chuldren's Hospital Medical Center

3333 Burnet Avenue,

Pavilion Bldg., Room 1-29

Cincinnati, Ohio 45229-3039

Malone, Leona M. 9/30/00
5935 Eagle's Nest Drive
Jupiter, Florida 33458

Pucino, Jr., Frank, Pharm.D. 9/30/00
Clinical Care Specialist

.Pharmacy Department

National Institutes of Health
5000 Rockville Pike

Building 10, Room IN-257

Bethesda, Maryland 20892

Tilley, Barbara C., Ph.D. 9/30/00
Division Head

Biostatistics and Research Epidemiology
Henry Ford Health Science Center
Admunistrative Building, Suite 3E

1 Ford Place

Detroit, Michigan 48202



Consultants to

Arthritis Advisory Committee
Food and Drug Administration
Center for Drug Evaluation and Research

February 4, 1997
Gaithersburg Hilton
620 Perry Parkway, Gaithersburg, MD.

for NDA 50-735, Neoral®, (cyclosporine) Sandoz

VOTING:

Joseph McGuire, Jr., M.D.

Carl Herzog Professor of Dermatology and Pediatrics
Stanford University School of Medicine

Department of Dermatology

MSLS Building, Room P-204

Stanford, California 94305

Andrew Whelton, M.D.

Executive Vice President, Internal and External Planning
Chicago Medical School

3333 Green Bay Road, Room 1-125

North Chicago, Illinois 60064

NON-VOTING:

Karyl S. Barron, M.D., Deputy Director

Division of Intramural Research

National Institute of Allergy and Infectious Disease
National Institutes of Health

9000 Rockville Pike, Building 10, Room 4A30
Bethesda, MD 20892-1356

M. Clinton Miller III, Ph.D.

Retired Professor and Chairman
Department of Biometry

Medical University of South Carolina
239 Coinbow Circle, Hobcaw Point
Mount Pleasant, SC 29464

Patience H. White, M.D., Director
Division of Rheumatology and Pediatric Medicine
The George Washington University Medical Center

Associate Professor of Medicine and Child Health Development

Childrens National Medical Center
2150 Pennsylvania Avenue, NW
HB Burns Building, Room 5-403
Washington, DC 20037




Agenda
Arthritis Advisory Committee
Food and Drug Administration
Center for Drug Evaluation and Research
Gaithersburg Hilton
620 Perry Parkway, Gaithersburg, MD
February 5, 1997

“Guidance for Industry. Clinical Development Programs for Drugs, Devices, and
_ .. Biological Products for the Treatment of Rheumatoid Arthritis (RA)”

e . Open Session .

8:00 a.m. Call to Order, Introductions: Michelle Petri, Chair
- e ~Meeting Statement: Kathleen Reedy, Executive Secretary

8:15.a.m.. i~  ....... .. Open Public Hearing
8:45 a.m. Introduction td‘ Document and Discussion of RA Claims Structure:
-~ _.-.Janet Woodcock ..

Signs & Symptoms Janet Woodcock
Pro/Con Debate re dropouts Kent Johnson & Jeff Siegel
Function/Quality of Life Kent Johnson '
Structure {x-ray/other) Jeff Siegel
10;30 AL, o e e _BREAK R,
10:45 a.m. Major Clinical Response Kent Johnson
“Toward a Data-Driven Definition” David Felson
Complete Clinical Response &
Remission William Schwieterman
12:00 noon LUNCH BREAK
1:15 p.m. Preclinical and Early Clinical Michelle Petri
1>:35 pm Equivalency Trials Wiley Chambers
2:00 p.m. Safety Analysis & Phase IV Frederick Miller &

William Schwieterman
3:00 p.m. _ - BREAK

3:15 p.m. Overview of JRA and subsets Patience White




3:30 p.m. Application of Pediatric Rule,
JRA Claims Structure, JRA Claims,
and JRA Drug Development Lisa Rider

4:15 p.m Conclusions & Summary - Janet Woodcock, Michelle Petri

5:00 p.m. - . ADJOURN

Since this is not a discussion of a particular drug and we are requesting interaction
and input from the Arthritis Advisory Committee members we have chosen to seat
the table alphabetically (with Drs. Petri and Woodcock in the center) rather than the
usual format.

After each short presentation, there will be discussion, questions & answers from
the panel then it will be open to the audience for comments, questions & answers.
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Consultants to

Arthritis Advisory Committee
Food and Drug Administration
Center for Drug Evaluation and Research

February 5, 1997
Gaithersburg Hilton
620 Perry Parkway, Gaithersburg, MD.

for  DRAFT GUIDANCE FOR INDUSTRY: CLINICAL DEVELOPMENT PROGRAMS

FOR DRUGS DEVICES AND BIOLOGICAL PRODUCTS FOR THE TREATMENT OF
’ RHEUMATOID ARTHRITIS (RAa)

Karyl S. Barron, M.D., Deputy Director

Division of Intramural Research -

National Institute of Allergy and Infectious Disease
National Institutes of. Health

9000, Rockville Pike, Building 10, Room 4A30
Bethtsda, MD 20892-1356 :

M. Clinton Miller III, Ph.D.

Retired Professor and Chairman
Department of Biometry

Medical- University of South Carolina
239 Coinbow Circle, Hobcaw Point
Mount Pleasant, SC 29464

Patience H. White, M.D., Director

Division of Rheumatology and Pediatric Medicine

The George Washington University Medical Center
Associate Professor of Medicine and Child Health Development
Childrens National Medical Center

2150. Pennsylvania Avenue, NW

HB Burns Building, Room 5-403

Washington, DC 20037 ”




Open Public Hearing

Arthritis Advisory Committee
Food and Drug Administration
Center for Drug Evaluation and Research

February 5, 1897

Gaithersburg Hilton
620 Perry Parkway, Gaithersburg, MD.

for DRAFT GUIDANCE FOR INDUSTRY: CLINICAL DEVELOPMENT PROGRAMS

FOR DRUGS, DEVICES AND BIOLOGICAL PRODUCTS FOR THE TREATMENT OF
REHEUMATOID ARTHRITIS (RA)

SmithKlineBeecham Pharmaceuticals:

Paula Goldberg, Associate Director
United States Regulatory Affairs

Ken Seamon, Ph.D., Seniox Vice President
Scientific Development
IDEC Pharmaceuticals:

Alan Solinger, M.D., Director
Clinical Therapeutics



= s Arthritis Advisory Committee

Food and Drug Administration
Center for Drug Evaluation and Research

February 4, 1997

Gaithersburg Hilton
620 Perry Parkway, Gaithersburg, MD.

NDA 50-735, Neoral®, (cyclosporine) Sandoz

Contents

I Agenda
Questions

)

II Medical Review

IITI Pharmacokinetics Review

iv Statistical Review

v Proposed Label



NOILONAOYJLNI




sireyy Alojejngday sni ‘Quapisad IJIA
ayd ‘WAQ ‘Aidd S [eydIW

SIJYMY plojewnayy

(UOIS|NWIR0ADIW 10} SULIOASODAD) GJel0dN

uoljel0di0) sjednnadew ey

SILIYVAON A:



(uonn|os [e1O) 9€2-0S 'ON VAN =
(se|nsde) unelen Yos) G&/-0G 'ON VAN =

(YY) SRUYUE PIOJBWINSYI SANIO. ‘010A0S

(UOIS|NWIR0IDIW 10} JULI0dSO|IAD)

o IV4OIN



‘auoje X 1IN
0] Ajerenbape puodsal jou op oym spuaned yy ul

21exaJ10ylow YlIIM UoIjeulquiod ul pasn aq ued [elosN

'PaleIs|0] 10U 10 BAID3Y8uUI SI Bnip aull-puodss Buioe-mols
oUuO0 }se9| Je woym ul (YY) Siiuyue plojewunays aAloe
919A8sS UlIm sjuaijed JO Juswieal] 8y} 10} paledipul SI [BI0BN

1

NOILVOIANI—VY TVIOIN




"S|199 1 wodj (g-ujnapelul Alejnoiued) sauoiAo yons
JO uof}aioes ayy bunigiyui Aq Ajeb.e| 10e 03 ybnoyi st ysH m

'Sauj01A0 Buises)al ‘pajeAnoe ale s||9o | pue saebeydoloew
‘Y Sozualoeleyd Jeyl uonewweyjui juiofl o1uoiyo syl U] =

‘Bnup aaissasddnsounwiwil ue si (YS)) auliodsopAn m

Vi NI FTVNOILVI—INIRIOdSOTOAD




'S811JUN0JD O/ UBY) aJoW Ul YH
919A8s O Juswieal) ay) 4o} panoidde usaq sey |[eJ0oN =

‘Paleal) syuaiyed 00002 UBY] 810W YlIM ‘Y 819A8S
JO Juswijesl} ay} ui esn 1o} panoidde usaq sey ys) =

‘G661 92UIS sajelS
pauun syl ul uonoales ueblio jo sixelAydoud ioy penoidde

usaq sey ‘glelodN ‘YSD JO UOIBINWIO) UOIS|NWS0IoIW \/

‘€861 90UulIs s8lelS palun ayj
u1 uonoalel ueblo jo sixejfydoid 1oy panoidde usaq sey

‘(NIS) gdUnwiwIpUeS ‘YS9 JO UonBINWIO) [eulbliO 8y | m

AJOLSIH AYOLVINDIY VSD




‘IS pue jeloaN Yyiim ajqeledwod ale
Aoeolyje pue Alejes ‘sonsupooewseyd ul seouslayip aldsaQ

‘WIS UYlim ueyj [eloeN Yiim
juaned 0} Juailed Woij JUBISISUOD BloW S| S 0] aInsodx3

‘lIem [edoaN gJosge sjuaied 1SON

‘Aood IS glosge sjuaijed swos

‘INIS uey} a|gejieAeolq 840w SI [BJ08N

"VSO JO UOollg[NWIO} UOIS|NWS04oIW B S| [BJOBN
"WYSO—lualpaibul aAljoe sawes

WIS SA TVIOIN




‘Bullage| ur pepuswiwoos. se pasn si [elos
usym pebeuew aq ueo—siayjo pue ‘uoissasddnsounwiwi
‘uocisuspadAy ‘leusl—ysD Jo S}o8Y8 BPIS UMOUY m

1jousq jeuonippe sepinold auoje x| |\ 01 Ajeyenbapeu
Buipuodsau syusned ur x| N yum Adelay} uoneuiquion m

‘Aep/0x/6w 0'y-5'Z
Jo abuel asop pspuswiwods] 9y} Ul BAI108))S SI [eJOBN m

_—
SNOILVINISIYd




AN ‘puellS 8xaqIA eleq oulelped

A ‘l1Iembn | 1104 aAlj0ads.Iad |ealul|n

sauljepiny abesn/Buisog

A1ajes
dOd ‘gud ‘aiN ‘Asjio] usjeH Aoeoly)3
adud ‘INAQ ‘Aiad S jeeyoIy uonoNpPoJU|

VAN1DV



l8)uan) seouslods YieaH

BUOZLIY JO AJISIaAIUN ajowljeg 1e puejliep jo Alusianiun
191U9)) SIYUY BUOZUY JO J010811( BUIDIPBIA JO 10SS9)0I1d

AN ‘Wnd0A "3 pireQ HJW ‘aW ‘B1aquooH "D oren

weybuiwiig 1e ewedge]y jo Alisioniun

131U80) [e2IPBN 191u8n) Yydleasay |eolullD) |elousr)

elueA|ASUUB JO Alsianiun 10 1010841 welboid
ABojolwapidg pue solsiieisolg Aebing Jo 10ss8j0ld
JO uswipedsq ‘4reyn QUIDIPAI\ JO 10SS8)0I1d

Hd ‘N ‘wolis ] ueug adn ‘siung uyopr

lajuan |esips|\ ueLIBlAgsald eIquinjo)

lajuan [ealps Aueq)y SUIDIPBIN [BIIUIlD JO 10SSBj0Id
ABojojewnayy Jo uoIsing ‘peeH ABojosydenN [eowunn jo J0308.1Qg
AN ‘dewady |eor AW ‘|jeddy pjelen)

SINVLINSNOD



AJVIIddd




Sllejy [OIpa ‘pesH

dOAW ‘YD ‘gW ‘A3j10] uajoH

uonjelod.io) sjesdnnadeweyq

SILIVAON ﬂz




S}insal [eI0ON/VYS) =
sollsLe)oeIeyd JUdlled =
subisep ApniS =

Uoljo®. JO WISIUBYOSIN m

suone|ndod ApniS m

_—m—
SIN3LLVd VY3 NI TV4OIN/VSD 40 ADVII443




(vsn) lond 109 Aep/6y/6w
uonoelAl AIYSN ‘(vSn) jojid 09
(vsn) 1ond 202
(vsn) 1o1d 1114
auudolyjeze sa G00¢
aulwe(ioiuad- SA ¢00¢
osuudoiyyeze sa jojid €00¢
ogooe|d sA v¥00¢
ogeoejd sA v0SS
|oge| uado L0l
|oqge| uado GOl
|joge} uedo €0l Kep/Bx/Pbw 6=
ogaoe|d sA 901
aundoiyreze sa jo|d 0l
loge| uado 201 Aep/6y/Bw 012
ubisaqg Apnis Apnis abesoq ys9 |eniu|

S0861 dHL NI S31ANLS VH 10 MIIAYIAO



"IA 2 Jo wnwixep,

ow 6 ow ¢ |Joqe| uado €0¢
ow g ow ¢ papul|q LOE UOISIBAUOD)
ow g| ow g} loge| uado 16/200/1 0'¢
ow g1 ow g8} |oqe| uado yove 0¢
auou ow gl pulq a|buis Love 0'¢
ow gL-gl ow 9 papuliq ¥59 G¢c
ow 9 ow 9 papullq A1 S'¢
ow z| 0} dn ow g'¢g papuliq €59 OV ‘Ge'Gl
oW og 01 dn ow papuliq 2s9 §2 Gl
.ouw g| 0}dn ow 9 papullq 1S9 G'¢
suou ow 9 populq 8002 g'c
ﬂ:o_m:mtm_ uonein( ubisaqg Apnis (Rep/6y/6w)
Apnis abeso(
Vs [eliu]

S0661 dHL NI S31ANLS Vi 10 MIIAYIAO



uonoas Alejes ul Ajjueuiwopalid pajussald -
INIS Ylm aouauadxe Apnys pauiquo) -
salpn)s |oge|-uado Aep/bBx/Ow € pue salpnis pauiquio) =

8002 PUE ‘€69 ‘259 ‘1G9 :.lelonld,
PaJopISU0D salpnis IS P8||0Jlu0d-0g8de|d —

Salpnis JHOO =

(XLIN + ogadeyd sA X 1IN + INIS) 59 (INIS SA [eI08N) 20€
:800¢C PUB ‘299 ‘1G9 :|oqge| [elosN 8y} ul
pajuasald aq 0] pasodo.id aie s)nsal asoym saipnis -

soipn}s buljege] =

A31INISTA4/Aa3alanis SNOILLVINdOd



uonewwejju|
uoljonJisa( anssi |
Sasealold
aseuabe|j0n VSO AQ uolqIyu| 108JIPU| meeea
vsO Aq uomqiyu| 10811Q

81Ao01puoyn # #
1se|qo.iqi4

<=
{
saupjolAD J8yl10
0-4N1
-

“Nd|

OIX0J0MD- |

¢l

¢
abeydoioepy ANl JadjeH-1

NOILOV 40 WSINVHDIW VSD




‘oBesop [enuls
‘uoiejndod paziwopuey;
"pepN|ou JOU $8IpN}S UoISUaIX3,

"asuodsal [BoIUIfO 40} JoU ‘s|aAa| ybnou) jabie} ulgluiew 0) epel alam susluisnipe abesoq,

144 v61 052 92 sjuaied jo "ou |ejo .
clL 0S £9 /9 ogeoe|d
- - - 96 PMBw G1LS X1W
- 6t - - shep/By/6w o'y WIS
2L Ly /6 101 shep/By/Bw g2 WIS
- 8Y 06 - shep/Bxy/bw gL IS

+(u) dnouib yuswyeas ]

JusLleal) [BUOIUBAUOD
0} aAlsuodsaiun Ajsnoinaid

aydvvs 1< pajie}

advvs i< pajie}

advvs 1< pajie}

VY oAy ‘VY Aoy 'VH eIy VY anioy jusned jo adA)
AIM v2 AIMPi XM QL WM $2 Jjuawijesii jo uoljein(
(9) epeue) (6) vSN (91) vsSn (¥1) vsSn (s1@yue0 o "ou) Ajuno)
ogaoe|d
ogeoejd sA IS ogaoeld sA \IS ogeoe|d sA IS SA X 1IN SA NIS Arewwns juswyeal |
8002 Apmis x€59 Apmis 2s9 Apmis 159 Apmis

SAIANLS AITIOYINOD-04310V1d
d3ZIWOANVY ‘aNI19-119n0da :SNDISIA AdNLS



-obesop [eniu]y
‘uone|ndod paziwopuey,

662 sjuafied jo “ou [ejo]
GSi Jfep/By/bw g2 NIS
4! Aep/By/bw G g jejoeN

L(U) dnoub Juswyeal |

a)endolddeul 10 aAl0ay8UI SI
(S)QHVVS Uim Juswijesal) Woym ul

‘VH 9Al0E ‘alonsg wened Jo adA}
(UOISUB]IX3 puIl|g-B|qNopP XM-82Z +) XM {2 juswijeall Jo uoiieinQ
(2¢) edoin3g pue ysN ~ (s4spue0 Jo "ou) Aiuno)

WIS SA [elosN Arewiwins juswieal |

Apn)S paziwopuey puljg-3jqnoq
c0€ AdNLS



‘obesop [eniul;
‘uonendod paziwopuey,
‘pPapPN|oUl JOU S3IPN]S UoISuaIX3,

81 sjualjed Jo "ou |ejo]
€L ogede|d + ¥M/Bw 615 XIN
G/. 3m/Bw G115 X1 + »Aep/6x/6w G2 IS
1(U) dnoub yuswiyeal )
X 1IN 01 esuodsal ajenbapeul (WY oAy wuaned Jo adA |
AIM {2 Juauwieal) Jo uolein
(g) epeUR) pUE YSN (s483u80 Jo "ou) Aiuno)H
X LN + 0gaoeid sA X1IN + WIS Arewwins juswyeal )

Apn}S paziwopuey puijg-3jqnoq
P<9 AANLS



(%) spioials
€9 19 98 68 98 28 I8 L9 €9 JUBJLIODUOD
(%) sAIVSN
9 |2 06 €6 c6 c8 96 G6 c6 JUBHWLODUOD
(1A ‘ueaw)
4! L0} 6L Lel 82l 62l 06 vOoL 90} uoneInp vy
(solews) %)
7 89 28 9/ 6. 6. 6, SL 7] 189pusn)
(1A ‘uesw)
0'SS 9% L'0S 60§ 0°0S 1'€S 905 Les L8P aby |
paZILIOPUE.
cL el 0S 144" €9 /81 L9 96 1Ok sjuafjed Jo "ON
dnoib |
ogaoeld WIS ogooeld WIS ogaoe|d WIS ogeoeid XIWN WIS juswijeal |
800z Apnmis €69 Apnis 259 Apnis 159 ApmiS

S3IpNJS Pajjo13uo)-0gade|d
SOIHdVIOOWAA IN3ILVd




‘obesop |elu|,

¢l Zl (9%) SpI019}S JUBHWOOUOD
LL | . (%) SAIVSN Juenwoduo)
e 4> (ueaw) sQYVYVS Joud jo "ON
670k 1L (4A ‘ueaw) uonelnp vy
8. 9. (sejewsy} %) 19puen
0'¥S v'€s (1A ‘uesw) aby
GGl 144! paziwopuel sjusied Jo "ON
fep/by/Bw gz Aep/Bxy/bw g2
NIS |eJOBN dnoub Juswieai |
20€ ApmiS

SOIHAVIDOWEd LIN4llvd




v/ 69 (%) SPI0I8)S JUBHWOOUOD

6 /8 (%) SAIVSN uejwoouo)

A ¥'e (ueaw) sQUVYVS Joud Jo 'ON

v'6 ANt (1A ‘ueaw) uoneinp vy

Sl Gl (sejews} 9,) Jopusan)

9'vS ¥'99 (1A ‘ueaw) aby

€L G paziwopuel sjuaied jo "ON

X1\ + 0gaoeld X1 + WIS dnoub juswyeal |

59 ApmS

SOIHAVIDOWId LIN3llVd




-obesop jeny

9'0¢ WA X1 + 0gade|d
1’61 091 X1 + IS 59
9S'¥¢2 089} IS
6262 WA |e109N co¢
£e'ee Gevi 0gade|d
12°S¢ SRl WIS 8002
'Sl 1’61 0Qgade|d
0} 002 Lep/By/bw G2 WIS
v'1e 102 LAep/Bx/ow g L NIS 29
1'ee WA ogede|d
'¥e WA X1
I've 7’61 WIS 1G9
OrlL IS dnoJr) Juswiead) salpn1s

$S9 pue ‘zog ‘800T ‘CS9 ‘1S9 salpniS
INITASVY 1V D1 daNV DIS NVIW



Aep/By/Bw G Buipasoxe Jou ‘uass alem Ajo1xo} Jo subis ssajun
‘DL pue ‘g ‘v ‘g syoam Je Aep/by/Bw G 0 Aq ebesop pasesalou| —

59 ApniS =
Aep/6y/6w G Buipasoxa jou ‘Aep/By/bw 0'G ‘2 ‘€€ o
sobesop
BuIMO||0} 81 O] SHaaMm { Joye abesop pasealou] —
coc ApniS m
Aep/By/6w G Buipeasoxa Jou ‘syeem g
Jaye Bw Q0| 10 0G Jo sjuawaioul Agq abesop pesealou| -
c¢G9 pue LG9 salpnisS =

9501 auluieald wnias |un abesop aseaioul
0} opew aJom syuswisnipe [enjoe JUs)SISUOdU| 00} 81oM S|8A8| Poo|]
asneosaq “1eAamoy ‘[ens] ybnou) 1ebie} yoeas oy sem [eob [eniu| -

8002 ApniS =
paziwopue. aiam sabesop juaiied |ellu| =

salpn)s uljaqen
NOILVYdlll 3S0Od



G¢ XIN+NIS

8°¢ I'v-€°0 14°1%)

€€ 89'G-8€°0 G'e WIS

6°¢ 9¢'G-¢L0 G'e |eloOdN  ¢0¢€

9°¢ 9¢'6-¢0 G'e WIS 800¢

6°¢ 1'G-6°0 G2 WIS

v'e L'G-6°0 Gl NIS 299

1€ €G-80 G2 WIS 1G9
¥aam Apnis jeuly sebesoq [enioy jo  jeniu) Apnis

1e ues\ abuey
(Aep/By/6w) abesoq ysH

AdNLS DONI'T38V1 Ad VSO 40 1DVvSOd




"(Rep/6/6w) ebesop [emul,
‘uole|ndod paziwopuel 8y} 10} aJe payodal senfep,

0 ¥ ol 0 6 el el (] € L 6 el (%) 18410
L 9 0 Al el i 9 l 9 S vL 6 (%) JUaAD BSIBAPY
62 v 2g A 9 el oL g 6 2s 8 12 (%) Aoeaiye jo yoe

SuUoleNUIIUOISIP
1o} suoseay

69 98 85 98 L €L 1L LL 28 9¢ 69 IS Bunejdwoo
sjuaned jo jusdied
ogadjeld 4G°¢ ogaseld 0'Y 1§°¢ 161 0qadeld 1§°¢ 51 ogadeld XIIN 5°¢
WIS WIS WIS WIS WIS WIS WIS
8002 ApmiS €59 Apms 259 Apmis 1S9 ApmiS

SaIpN)§ paJ|013u0)-0qade|d
«*SNOLLVNNILINOODSIA INdlLVd



-uoljejndod paziwopuel 8y} 10} a1e palodal senjeA,

G el 8 el (%) 418410
/ 6 I €l (%) 1UBAS BSIaAPY
4 1 8 9 (%) Aoeolyje jo xoe
SUOIBNUIUOISIP 10} SUOSeay
¥8 9/ €9 89 Bunajdwod spuaned Jo Jusdiad
XL + oqadeld X1 + WIS WIS [ei09N
vS9 Apmis co€ Apmis

PSS9 pue 20¢ salpnis
+*SNOILVNANILNODSIA LN3lLVd




(slepuodsai aq ued Apnjs ay) Bunsjdwos
sjuaned Ajuo) xapu| Jeapuodssyy HOV =

$]00030.d |enpIAIpul
Ul pajels se sojqelieA Aoeolye Alewind m

—_—
S1T1NS3Y ADVIIH4T



“juiod pus je ues|n

‘0qaoe|d sA Juswieal ‘s0°0>d +

‘abesop [enuy,,

‘uoneindod | || 8y} 10} 216 pauodal sanjeA,

1'0 160" +1°0- OVH
6'C G2 4> slegoib a
8'¢ W2 1£°€ :eqoib 1d
L'} W'8- 9'2- ori
8| Wy VA ors
oqade|d X 1IN «Aep/bBy/bw g2
WIS

Juiod puj je auljeseg wo44 Aduey)
+* 1G9 AANLS NI VIHALIIO ADVII443 AYVWILd
NI SIDONVHD NVIW




"juiod pus Je ues|\+
‘ogeoe(d sA IS S0°0>d +
‘abesop femul,,
‘uoneindod | || 8y} 1o} ale pauodal sanjep ,

20 410- 1'0 OVH
6C A 9'¢ seqolb an
8'C YA > V'€ s[eqolb 1d
b0 18°G- 8'0- orl
8" |- 1G°G- 6}~ ors
ogadeld  ..Aep/bybw gz ,.Aep/Bybw g
WIS WIS

Julod puj je duidseg wo.d4 dsuey)
+CS9 AANLS NI VIIALIYD ADVOI44d AYVWILd
NI SIDONVHD NVIW




‘0qa9e|d sA NIS ‘G0°0>d +

"abesop [ellu] .

‘uonejndod | || 8y} 10} a1e papodal sanjeA ,

00 20- 1°0- 00 OVH

€0 0L 16°0- 70 leqolb

€0- 0L 16°0- °0- leqolb 14

L€- WA 2'9- 9¢- orl

Ge- |G- €'9- v'e- ors
ogaoeld . Aep/Hybw oy .Aep/Bybw gz ,.Aep/bybw gy

NIS

WIS WIS

JuI0d puq Je Juieseg woa4 Aduey)

+€99 AANLS NI VI4111dD ADVOId43 AdVWIAL

NI SADNVHD NViIW




‘ulod pue e UBa\ +
‘ogeoeld sA IS ‘S0°0>d +
‘abesop fenu,,
‘uonendod ] || ayj 1o} a1e pauodas senjep,

€0 YAaA ured SYA

v'e 112 s'egolb aw

> 112 :[eqo|b 1d

€0 126" orL

20 126" ors
oqaoe|d «Aep/by/bw gg
WIS |

+800¢ AdNLS NI VIIALIID ADVII443 d31DI13S

JuI04 puj Je duippseq wol4 Aduey)

NI SIONVHO NViIW



"WIS SA [BJOBN ‘G0'0>d +
‘abesop [enlu .
‘uonejndod | || 8y} 10} a1e pauodal senjep ,

Ay €'0- OVH

/0~ 8'0- leqolb ain

9'0- +16°0- leqoib 1d

G'O- 8- orl

- 0°G- ors
wAep/Bybw gz . Aep/b/bw g2

WIS |eJoaN

JUI04 pu3 Je duljaseq wo.4 dguey)
+C0€ AANLS NI ‘<_~_m_._._~_U AJVII44d d41D0313S
NI SADONVHO NVIW




X1 + 0gadeid sa X1IN + IS ‘G0°0>d+
-uoieindod | || 8y} 10} o1e papodal senjeA,

€0°0- | 19¢°0- OVH
¢ 0 18°0- reqolb an
1°0- L0 leqolb 1d
0'€- 11°8- orL
¢'c 1€°9- ors
X1 + ogade|d XL + INIS

Julod puj je duijaseg wo.a4 Aduey)

+¥S9 AdNLS NI VIIZLIED ADVOI4431 AAVWIId
NI SADNVHD NVIW



‘siojowesed oAl Bujurewal ay) Jo 83y} Ul
JuswaAoidwi %4, 0g< SB ||oM SB DL pue DS Ul JuswaAosdwl 94,022 :esuodsal 10} Bl8ID),

/ VA A S A AR S 4°1°)
/ VA A S A A A A 01>
/ - /L L L L /L 800c
- VA A S A A A1
— A A A A A A 1
ued OVH HS3 [Eqo|D [eqo|p OrL  Irs  Apmis
SVA an

AANLS A9 «VIIILIED YDV/AVII/OHM



shep/By/bw g¢
sAep/By/bw gz

“USIA [000j0.d ISE] Je afesop ueajs
‘abesop [enu)
‘uone|ndod paziwopuel ey} Joj ase peuodal sanjep,

‘Apris ey peje|dwios aney osfe 1snw jusiied “apuodses e eqoj,

WIS ogadeld
ﬁhﬂﬂ 2Z=u 2Z=u 0

ST

%L D

=0 o

3

-0 3

(1]

%GE —0v %

100°0>d — 09
shep/By/buw 6z sAep/Bry/bw ¢z 8002 Apmis sAep/Bybuw | g
HAep/By/bw gz Aep/Bybuw 5| Aep/Bx/bw gz
WIS WIS 0gsde|d X1 WIS oqeoe|d 0
mm /6=u 06=u £9=u 0 3 96=u lﬂ L0L=u 19=u
-0} &% -0l o
n s o 1)
-0z @ %k oz @
%61 %91 w -m
—0¢€ m %Sz - 0€ m
TS ¢l9'0=d —0y @ 8v0°'0=d 0 3
%6€
—0S =~ 0S
L10°0=d L 9%0°0=d
259 Apnis LS9 ApmiS

Sa1pn)s duljaqe pajjosuo)-oqadely
HA0VSOd SA «+VI¥ILIID YDV OL DNIAYOIDV SYIANOCSIY INIDYId




"NSIA [000}04d }SE| Je abesop ues|ns

‘abesop [eu] +

-uonyejndod paziwopuel 8y} 10} aJe payodal senep,

‘Apnis ay} pejejdwod aAey osfe jsnw juaned ‘Jepuodsel e 8q O],

sAep/bBy/bw g'¢g shep/By/bw g'¢ sAep/By/Bw 6°2
+Rep/By/bw G¢ +Aep/By/bw G2 :Aep/By/bu g
X1 + 0geoe|d XL + WIS NIS |e108N
0 w.no
e/=u G/=U oL qGlL=u vy 1=U =01l
2 2
o\o.—u—. ION w ION w
~0¢ “ %E2 -0¢ “
oy S %0€ Loy S
8 8
%EP -0S @ -05 3
100°0>d | 1£2°0=d |
vs9 Apnis c0¢ Apmis

59 pue ¢0¢€ salpnis

+VIIILRD 4DV O1 DNIAYOIDV SHIANOCSIY INIOAdd




‘uolje|ndod paziwopuel ay} 1o} ale pauodal sanje,
‘0ogaoeld SA WIS ‘S0°0>d ««
‘Apn)s ay) pale|dwod aAey ose Jsnw jualed ‘Jepuodsel e 8q 0] "ss|qelieA Aoeolys [euonippe
INoj Jo aiow 10 oM} Ul Juswaaoiduwl 9,0z snid DLl pue HPS ul Juswaaoldwll 9,02 8AsIyoe 0} awi 1sdid,
(im) awiy
ve 02 91 2 8 ¥ O

[ 1 [ [ 1 o
c/=u
ogeoe

q Id L oL 2

P

- -0e 3

»% .W

2= —r— o 3

WIS=, 2

=0 o

8002 Apmis - 05
(im) swiy , OIMm) swir
9t cl 8 ¥y ¢ 0 e 0c 91 cl 8 ¥y ¢ 0
1 [ I [ o [ ] [ 1 [ ] [ ] | | 1 o
I
-0l 0L o
€9=u _I. o] L9=U ** o
ogede|d A 0qedE|d ” - 0C §
© - > o]
3 LoL=u g
- 0E m WIS - 0E m
L6=U 8 pr i P
WIS ov ov
z2s9 Apms - 05 1S9 Apmis - 0S

0qa0e|d SA (Aep/dy /3w G 7) WIS—a)ey dAienwn)
#+ASNOdS3Y 40 13SNO Ol IWIL



‘abesop [enu)
XL + 0gade|d sA X 1IN + WIS ‘S0°0>d x»
‘Apnis ay) pajajdwod aaey ose 1snw Juaned ‘Jepuodsal B 8q 0] "se|qelEA Aoeolye [euonippe
N0} JO 8Jow 10 om} ul Juswiaaosdwi 9,0z snid Dr ) pue OrS ul Juswanoidwi 9,0z analyoe 0} awi} ISl ,
‘uone|ndod pazjwopues sy} oy ale pauodss sanfep ,

(1m) aw
ve ol 8 0
| | [l O

/=u | -0l e

X1 + ogeoe|d - o

-0z @

ge]

_ S

e 3

o

= -0y @
G/=u

XL + +Aep/6y/6w g2 NS — - 0G

-
bS9 Apnis—ajey aAnjejnwny

#IASNOdSIY 40 1ISNO OL INIL



-obesop [eniu]y
-uone|ndod | || 8y} 10} 81e papodal senjeA,

"(u) ‘gs ‘uesy
pajood ‘sebesoq |l —=— Aep/By/Bw g2 NIS —e—
(im) awiL
yOL 08 99 8P o 9c lnoyseM v 02 91 2 8 ¥ 2O
L.\\P_d\\_ | | _L\\I|I\\ ] | ] ] ] L1 1 0z2-
- T - =
®
5
T I.O—.l @)
g =3
-\-Il — o
=
‘l/ll“.‘\"l/l".\/ Q
®
l -0 5
@ L e r | | m
- 1 1 1 1 1 (z6)*
@) cq (0 (8s) (09 * (8 ©68) () |
_ ]!

(¥2)

«1S9 Apnjs—auljaseg wo.q D[S ul duey)

INFWLVIUL VSO 40 1034491 WHd1-ONOT



‘abesop jeniu|,
"uone|ndod ] || 8y} 1o} ale pauodas senjep,

"(u) ‘gs ‘uesiy
1pajood ‘sebesoq |l —a— Aep/By/Bw g2 NIS —e—
(1m) st
96 69 Gv VA 6¢ G¢ 1noysem 9i ¢l 8 by ¢ O
Ll\\P_|\\_ ] | | \\.II\\ | | | L1 1 0z-

1 1 1 IO
(92) | i i T (22) i
18) (011 (121) g = 1

- 1 (28) (gg)

+C59 Apms—auljaseg wo.4 HfS ui aduey)
INIWLVIYL VSO 40 123443 WII1-DONO1

JrS ul abueyn uesyy




‘uoie|ndod | || 8y} 104 ae pauodal senjep,

6°GL L'8L €/1 €91 €91 LGl 991 6°€L ¢'9} sulesegie Jrg uesiy
ELL 12 2 89 Ly 66 V9 v 89 sjuaied Jo "oN
luiod (Im) yuauneasy
pu3 96 2. 8f 9¢ e 9L ¢ 8 0
_IILJ } .r_ | | ] ] | 0Z-
T |
_— -
T [ T - W
f ..ﬁ el W
— O
* B g
a
| 2
| 14 ] | | -0 2
F -
(P
= 0l

«(S199M 96 01 0) vS9 Apn)g
INFWIVIIL
XIW + VSO DNIINA DIS NI IDNVH)D




‘sisAeue juiod pug,
‘uolie|ndod | || 8y} 40 a1e peapoda. sen[eA,

X1IN + ogede|d [ X1IN + IS [
ELL/LS ¢l/91 69/9€ N/
A IION %
% .3
%22 Lov B
©
o)
%08 %ZS 109 w-
(1]
-08 /)]
/-001
8Y o9 V¢ YoM

e

bS9 ApniS—,,siopuodsay YDV JUDIY
VS) 40 103443 AINIVISNS




‘pouad Jnoysem pajajdwod oOym sjuaied,
‘sbesop [enluj,

L - 0'0lL- 0'ce 6¢ Gg'c
cc- £'9- £'Ge o€ gl 1% I cs9
L'l- 8'G- L'le 9¢ g'c 1% 14 1S9
Inoyse juswiea ) orL U (Aep/by/bw)  (4m) OGim)  Apms
Jo pu3 JO Y939\ |eulq uea\ abeso( jnoysepy Jadej
ouljoseq NIS
Jrl suljeseg

wol4 abueysn uespy

J(L NO LNOHSVM
ANV di1dV1 3DvSOa WIS 40 103443



Jjauaq [ediulo ueoyiubis Ajjeonsijels
B pa1isjuod auoje X | A 01 Ajdienbapeul buipuodse. syusied
JO Juswieal} sy} 0} (INIS/Iel09N) VSO JO uonippe a8y

papuawiwodal si Algjes pue asuodsal
[ed1ul|o 104 payesyy Aep/By/Ow g g jo abesop [eniul uy

S)}9oM g pue { usamlaq SIn220 UoIloe JO 18SUQ
NIS 01 Aoeolyje ajqesedwod seonpoud [ei10eN

AlAijoe aseassip vy
ul uonounj pue ‘swoldwAs ‘subis ul yjuswanoidwi Jueoiubis
Alreaiuno pue Ajreonsnels seonpoud (NIS/e1089N) VSO

AAVIWINNS ADVOI44d



AL134VS



"UOISUIX8 YlUOW-g| 8y} JO} 8jqe|ieAr Jou dJ. Bjep aouIs L6/200/] Apnis wolj ejep apnjoul Jou s90(,
‘201 Apnis ul syusned xis 10} 9|qe|leAe jou ejep ainsodx3,

16 vel 9/2 009 — — lejol
118 102 198 19G1 — — L6/200/] PUB ‘bob2 ‘Love|  (¥Sv=N) vd Ale3
gl ¥9 061 4% G0. 022l [eoigns
(1 1=N)
X1 + 0gedeld
0 ve LY 85 65 66 UOISUBIXd PUE 59 SA XA + WIS
(281=uU ‘WIS
0=S 0=S 0=S 8v=S €6=S | ¢vL=S SuoISUa)X® ‘06L=U ‘[e108N)
‘0=N ‘0=N ‘0=N ‘$9=N | ‘€LI=N | ‘¥SI=N pue ‘€0€ ‘20€ ‘10E NIS SA |e108N
Suoisualxe pue
‘8002 ‘€59 ‘289 ‘1S9 ‘Y0SS
‘6002 ‘v002 ‘€002 ‘2002
‘209 ‘109 ‘202 ‘102 ‘L0} .(8201L=N)
9l ov eVl vi2 ovv Ge8 ‘901 ‘SOL ‘pOL ‘€Ot ‘20l pauiquwio)
SUOISUS}Xa (20S=N)
€ 2e 2L €91 ySe 012 pue ‘8002 ‘€59 ‘259 ‘19| Pa||0u09-0g8de|d
ON 0S<| OWPEZ< | oNBL< | OWZL< | OWS< | ON b< salpnis

(u) ainsodx3 ys) usned

SNOILVINdOd IN3l1lVd



INIS 01 9|1joid Jy Jejiwis e pey [eIOSN =
XL + INIS Yyum Ajuowwod
2JOW USSS 9SeaIou] aulullesld wnias pue sisoyoupadAy -
a|ijoid 3y Jejiwis e ul paynsal X1\ + IS uoieuiquio) =
9Sea.Joul SUIUIBaIO WNISS ([eusy -
sisoyoLuadAy ups -
ured 1seyo ‘uoisuspuadAy :ienosenolpie) -
eisoyisaled
‘SSauIZzIp ‘eyoepeay :WwalsAs snoAlsu [ellud) —
eisdoedsAp ‘eesneu :|eulisajulolsey) —

sjualed ogaoe|d
SA NIS @10w Ajueoliubis ul BuLLIND20 SJUSAS 8SIOAPY B

AAVIWWNS LNJAT 1S43AAV



‘oBesop [emur Aep/Bx/bw G'g:
‘PapN|oul JOU S3IPN)S UOISUdIX3,

‘uolejndod paziwopuel ay} 10} ale pauodal senjeA,

0 0 > siown|

0 0 > Aeunnojuar)

0 0 > aulLIoopug

R 0 > |e19[9XS

I 0 ! le|nosep

c 0 0 SUOIjodju|

L 1> 1> UMS

I > > Aeuowind

| > 1> ajoym e se Apog

r 1> L woalsAs snoAlaU [eljua)
1% 0 Z Alrewiouge Aiojesogen
L é 1% [eullsajulolisen)
(96=u) (ege=u) (LLg=u) JUSAT 9SIIAPY
XL1IN ogaoe|d +INIS jwajsAs Apog

sjualjed Jo 38ejuUddIdJ—,800C PUe ‘€S9 ‘TSI ‘LS9 SAIPNIS
W3A1SAS AdO4d Ag «sS1NOdO™A INIAT 1SHIAAY



‘uoljedioiped Apnjs 0} pajejaiun yieaQgs
‘Juswieal} yYsD—isod paunosdo syjesp oM] ;
"Juswijesl} ysH—-isod palindoo yjeep suQ,
"pPapN|oUl SaIPN}S UOISUBIXS Ul sjuaiied,

61 + [e10L
ik il sumouqun
! 0 BWINGL |
! 0 sisdes
piojAwe [eual
i 0 ‘uonoeal uoisnjsuel |
L 0 (Bunsixaaid) sisoiqly Adeuow|nd
12 0 siselyy|a|oyd/shirealoued
e 0 eise|dooN
! 0 JUSPIOJE Je|NdSeAOIqala)
W 0 Jejnoseaoipie)
ik 0 siso||iBiadsy
! 0 Sljipledopus |elaloeq ainoy
sasne)
() 5./2 — (%) N/U ,'¥S9 Apnis
(1>) 28i/L (1>) 061/1 (%) N/u ,'€0€E pue ‘20€ ‘LOE salpms
(1>) ¥Sh/v — salpnis vy Aje3
(1) 820L/2t — (%) N/u ,‘sIpn}s pauiquio)
WIS jeJoaN

NOILVdIDILdVd AdNLS TVOINIIO
DNIMOT1IO04 4O DNRINA SH1VAd 40 AYVWWNS



'papN|oXa SBIPNIS UOISUBIXT
‘901 pue ‘b0SS ‘Y002 ‘8002 ‘€S9 ‘259 ‘1G9 seipms sepnjdul,

c € |ejol
T - eindind
I 0 oiuadojfooquiody

plojAwe |eusl

0 0 ‘uoljoeal uoisnjsuel |

0 I sisdeg

L 0 wsijoque Areuowind

0 I slhinealoued

0 0 JUBpPIOO. JBNOSBA0IgaID)

0 ! euwiouloled uleiq
(gge=u) (809=u) | yjeaq Jo asne)
ogade|d HNIS

+*STIANLS AITIOYLNOD-0431DV1d
NI HLv1d 40O S4SNVO




siop.losip aAlessjjoidoydwA] m
uoisuspedAH =

leusy m

SOIdOL AL34VS TVIDAdS




suolje.ale [eoibojoydio =

sobueyo jeuonoun =

S104443 TVYNIY VSO



aulUleald WNISS Ul 8SLaI0U| —e—
alel uonel Jejniawolb ul uonoNPaY —e—
MO|} POO|] [BUSS Ul UONONPEY —

o|ouBUE Judiayje Jejniawolb JO UOIOLISUODOSEN m

NOILONNA
TVNJA NI SADNVHD 11NDV AdIDNANI-VSD



Auredojousne ysH —
sisouljeAy jewnu| -
suoljeialje JejoLduy m
Aydousie Jejngn) pue
(padiis) sisoiqy [enisiaul [e00 —
sabueyo |ennsiauioNgn| =

AHLVdOY3Hd3IN diLvIODOSSV
"VSO 40 SFYNLVIA NIVW




'¥G91:92€:2661 PO [ IBUT N ‘[ e D uaina4
'SOSBaSI(] aunwiwioiny ul WIS Jo Ansibay Asdoig Asupiy [euolieulsul,
‘Ayredojouspe |eaidA} Jo ‘Aydouie Jeingny 40 SISOIqL) [eliSialul 8]eIopow JSed)| 1Y,

0c0< uoisuspadAH
02 0< 9SBaJoul auluileald wnIas Jo uoiein
0c0< Juswijeald |NIS Jo uoneing
Gve0'0 oby
9¢00°0 obesop WIS wnwixep
1000°0 9SEBa.oul SUIUIBaD WNJIBS WNWIXE
oNnjeA d ajgeleA

SYIUOW 6€ 0} p 10} (Aep/3y/3wl 0Z-€) WIS YHUM pajedd)
saseasiq pajelpayy-aunwiw] Y (26 L=N) sjuaijed

ASVISIA ANNWWIOLNY
NI xAHLVdOYHdAN VS 40 SHOLDOV4 IS



'¥S91:92€:2661 PO I [BUF N ‘[ Jo D uaiined
'saseas|g sunwwioiny ul NIS Jo Aisibay Asdoig Asupiy jeuoneulsiu),
"(N/u)
(%) auljeseg anoqy asealou] aululjeal) wniag wnwixepy

00¢< 00c>-00} 00}>-SL S/>-0S8 0S>-0¢ 0e>

ﬂ A g .Q .3 P70
(ovi)  (ov/e)
(2¥/2) — G2
(22/11) — 05

(be/el)
~G/

I/~ 001

(%) Ayredoaydapn yso
9I19A9S 10 9)kI3POI\ JO 32U3PIAU|

(2/2)

SQUOW 6€ 03 { 10} (Aep/B/Sw 0Z-€)
WIS YHM pajeal] saseasi(q pajelpay-aunwwi] YIAA (26 L=N) sjuaijed

+*ASVIAINI ANINILVIID WNIIS WNWIXVW
O1 DNIAYOIIV AHLVdOYHdAN VSD 40 MSIY



"¥G91:92€'2661 PO IBUI N ‘e e D uaina4
"s9seas|(] sunwwioiny ul IS jo Aisibay Asdoig Asupry [euonieulsiu),
"(N/u)

(Rep/by/6w) abesoq WIS wnwixep

G2 G1>-0L Ol>S.  §/>S G>

q o 7
(¥ 1/0)
(82/01) G2

(82/8) (9/61)

—0S

(/%)
—G/

—00}

(%) AyredoaydaN vsD
9J9A9S 10 a)eJopOo|N JO 8oUdPIdU]

SYJUOW 6€ 0} { 10} (Aep/3y/3w 0Z-€)

WIS YHAA Paleal] saseasiq pajelpaw-aunwiwi] YA (26 L=N) siudijed
+*x3DVSOd VI WNWIXVW

Ol DONIAYOIDV AHLVdOYHdAN VS$) 40 NS




"L6VLI6E19661 ‘Wneyy spyuy C|e 18 4 zenbupoy
'G9:(} |ddns)zeiee61 Jojewnayy rig ‘|e 1e £ usine

‘Asdolq puooss uo Ajuo Ayedoiydeu pey jusped suo ‘Asdoiq 1s1y) Je Ayredoaydeu pey sjuaied aAld,
‘pauodal Asdolq is1l |3UN BUIBSEQ WOJ) SoNSLv}oRIBYD JuswIeal |,
(9=u) AyredoiydaN vsO UM g (G=u) AyredoiydaN vsO noyupm 0O
(Aep/By/6w) abesoq WIS wnwixep
o.mr.o._: .o.m:.. opm . ohw . ohn . o..@ . ohm . ohv oe 00

1 1 .\\.TON:

(m| n_%l i mw

e o %

M Opg o oo -02 @ 3

o o P, > 5

Om o o 0O - OY ws

P Co

o _ mo ~09 3 &

[ | m (5 N aw

m] 08 )

Y] ‘ 0 =

O - Qo

o 001 =8

o i oS

m ON_.lo%w
= Ol

«Ayredoaydapn pue ‘aseasdu) aulunyeas) wniag
wnwixeyy ‘Ogesoq WIS WNWIXep U3dM)ag UoIe|a.LI0)

SINIILVd VY dILVIYL-VSD NI SFISdOIg AINAD



‘abesop wnwixew,

auljeseyg anoqy auljeseq aA0qy
asealou| sulueal) asealou| aulueal)
wnies %08< [T wnias %0e< [

(Rep/By/6w) abesoq vs)
0'v-G'¢ G'c>

P =u

0'P<
1 4y

0
—01

e (e %8l B
%EC %2 o e | L

%9E oG
09
-0,
-08
06
_1)-oo1

gl
&
i
5

sjuaijed 0 %

sjudijed Jo adejuadsad—g00Z pue ‘zs9 ‘1S9 sAIpmiS
$Z NFAM LV dNOYD ADVSOd VSO Ad NOILVAIT
ININILYIID WNYAS 40 IDNIAIDNI JALLVINWND




‘abesop wnwixepn,

auljeseg aAoqy auljeseg anoqy
9sealou| aululeal) 9SBa.IdoUu| sulueal)
wniesg %063 [ wnias %0e< [
(Aep/By/bw) abesoq ys9
0p< .
OIFu
£ o £ o
%LE o4LEE =0 ==
—0S o
%1 09§
o % 0L 2
%€9 o5 @
~06
I/—00}

sjudije  Jo 3gejuddI_dJ—S9 ApniS
dNOYD «1DVSOd V$I Ad NOILVAIT
ININILVIID WNYAS 40 ADNAdIDNI JALLVINWND




0geJe|d E=

oseaJou|
auluieal)
wnieg 9%08<
oSN dIVSN

WIS
aseaJou|

auluiealn
WnIag %0€3
oSN AIVSN

ON

ON SOA

70 %l

%0¢
%EE

%LE

SOA

%81

Y

!
0qade|d SA adesoq WIS [entu] Aep/3y/Sw ¢'z—g00z pue ‘259 ‘LS9 sapnyg

—001

sjuaned %

ASM AIVSN A9 ININILYIID WNYIS NI ISVIIDNI
705< ANV %0€< 40 IDNIAIDNI JAILVINWND



‘abesop winwixep),

'(u) ‘as ‘uesy
Aep/By/Bw 0'-G2 NIS e—e
(ow) awny
Ve 8l cl w m_u _F 0

| | ] ‘N~
v0 o
D
—¢ 0- 2
®
—00 _ 5
(7]
20 @ %
(008) @) = 3
(621) (254 (0g2) (e8e) —vo 9
)
—9°0 =
2

—80

(S£S=U) b0HT pue ‘LovZ ‘8007 ‘€S9 '2S9 'L<9 saIpnjg
INAWLVIYL VD 40 SYAVIA T
43A0 ININLLYIYD WNAIS NI INITISVE WO IDNVHD




‘abesop IS wnwixew Aep/By/6w 0*p-G 2 Yim sjusied,

'as ‘uespy
(ow) awi )

v_m w_v N_F w m_u w 0
¥ 0- o
. B
¢0 =
®
+ i Io-o 2 w-
+ 39
—-20 Y =3
gﬁ 23
—'0 2,
o
~9'0 5
3
~g8'0 ®

(6C1=U) $0tC pue ‘LobC ‘200 ‘€S9 ‘TS9 ‘1S9 salpnls
SYVIA T LV «INTWLVIYL VSO NO DNINIVWIY SINIILVd NI
JWIL ¥43IAO AININILYIYD WNAAS NI ANITISYE WOUH IDONVHD



"%0€> Buikels pue 9,0e> 03 Bujuinjo. dul|eseq aA0qe 9sealoul BUIUeaID WNIBS,
"OUIIBSE] 9A0QE %€ 9SBAIOUI BUIUIEAID WNIBS YjIm sjualied asoyj Jo sisisuod uopejndod jusied,

91 Oc 6¢ £e Sb SS 9 L }SIY e sjusijed jo 'oN WIS
6 ! ¢ 14 L g 8 c S[esioAsYy jo "'ON
Lc 6¢ Se 14 0S 09 [ ] XSy 1€ sjuaijed Jo 'ON 2106
ol e c € 14 S 8 ] S|esianay Jo 'ON

(im) awiy

ve< ve 0c o_r N_F 8 w ¢ O

01
02
—— - op w
— —0S o
09 &
~0L 2

~ NIS === 08
[BIOBN —g=— 06

+|ES19AIY JO 9)ey JAlle|INWIN)

«*ALITIAISHIATY ININILVIID WNAIIS DNAA-NO




"(u) ‘s ‘uesiy

NIS —i— [€I08N —@—

ON ¢l< ONn cl> ON 9 ON € ON | 1se7  wnuwixew euljssey
]

] | | | i | | @O
T O g0 g2
(€9) 3
- | 9
o
Q
(8e) 2'L m
(1£) =1
=d! W

22 .

@) (8€) _o'| W
r

VsO-isod VSO uo —8'}

20€ Apn)s—uonendod dn-mojjo4

INAWLVIAL VSO) 40 NOILLVNNILNOODSIA
4414V ANINILVIYO WNAIS



*20€ Apnis jo dn-mojjo4
"auljaseq aAoge 9%, 0E> senjeA Juanbasgns (e yum ‘Juswieal) ys) uo swi} Aue auleseq
9AO(E 9sBaldul %0e< B peY oym sjuaijed fuowe auljoseq oA0ge pasealoul %G |> aululjeald wnies ,

(1) (8) (€1) (91) (81) (02) (02) (22) (22) (22) (22) (e2) (€2) (L2) (1¥) Em w_cwm mﬁ
VSD-1S0d SUIUOW ¥SOuo
LS 8l Gl ¢LLLOL 6 8 L 9 § v € ¢ | 1se]
I I I Y RN I I N N AN N T A N N N R N -0
— 0¢
S
I -or S
o
2
—09 o
=
(/)]
— 08
= | - 001

uonpejndod dn-mojjo4
ANIISYE WOUd ISVIUONI %0€< HLIM SINIILVd DNOWY

INJWLVIYL VSI—1SOd «NOILVAITI ANINILVIYD WNIIS
A3S™IAIY 40 IDNAAIDNI JAILVINWND




aululleaJo WNJIS8Ss Juswieal)-uo wnuwixep -
Alljigisianal
uo joedwi Juediubis e aAey 0] punoj Sem ajgelreA BUIMO||0) 8y | m
asn (JIVSN Juelwoouo) —
Jubrem Apog -
Xog —
oby -
alnsodxa Jo uoneinp pue aesop wnNwixep —
aululleald WwnIas auljeseqg —

Aljigisianal uo 1oeduwi ueoyiubis e sey
sa|qeLeA Buimoj|o) ay) Jo auou Jey] pajeanal uoissalbial onsibo] m

aul[@seq aA0ge °,0e> SanjeA Juanbasgns |je yim auljeseq anoge
%G 1> 0} Buluinial sulueald wnias se pauyap sem AljIgISIonsH =
20€ Apnis
SISATVNY ALITIGISYIATY




'20€ Apnig o} dn-mojjo4

(%) @seauou| (p/Bw)
auluiieal) wnies auluneal)
WINWIXeN wniag auljeseg SO UO SYJUOW
%,;. o NP Py
N AN o A A4 S, S
%s 0 00 0o, T4 Yy Ko<y %t o o W
ﬁ |_.. (0) (0) |_|
(£2) (0g) (¥2) €@ 61 75) (6|

(2)

(c1)

(Z1)

"(u) ‘gs ‘uesiy
S

0 0
D

=3

—0c %
p 11

-

S0

— 0V M -
o3

20

—09 .m. m
3

= |

—08 ®

|

(L6=N ‘WIS pue [eioaN) uonendod dn-mojjo
JOL1DV4 NSIY A9 INFWLVIYL VSD 40
NOILVNNIINODSIA 3314V INIOd dN3 1V INITISVe

IA0QV ININILVIID WNAIS NI IDNVHD LNIDYAd




%(0G< Sl juswjeal} uo
9Sealoul suluneald wnias uaym sjuaiied swos ui [eiued si Alljiqisionay =

awi] Aue je auljeseq Wol} %0e<
UoIleAd|d auluneald wnias e dojaasp 10U pip sjusiied buluiewal G —

auljeseq wo.j
UOIBAS|S %(0ES O] UINaJ S|9AS| Bululeald wnias pey Ysu 18 Ly/0y —

auljeseq wo.j
UOIIBABIS %G S O} UIN}aJ S|9A8| 8UlUBaId WNI8sS pey )su 18 /88 —

sjuaied 1sow Ul YS9 JO uoienuiuoIsIp 1)k s|qisional Ajebie] m
sosealoop asop ajeldoidde yum s|qisionsy =

palsnipe sI asop JI sieak g 1oA0 a|gels Sl 8Sealoul sululleald wnieos m
Juapuadep asop S 8SealOuUl BUIUIRAID WNISS =

UOWWOD S| 8SBaIdUl BUIUIIBaIO WNISS 1SOPOIN =

Alewwing

SINGILVd Vi NI NOILONNASAA TVNIY VSO



Kep/6x/6w ¥ J0 abesop |ei10a pasoaxs jou 0Qg

Adeiayl gIyYSN mau Jo uoneniui Jaye 10 pasesaloul
S1 8Sop SAIVSN I Bunojiuow jo Aouanbal esealou|

aul|eseq aA0Je 9%, 0F PO9IXD S|OAD|
aulueaId WNJSs JI 9,05 01 %S2 Aq abesop |eioa @onpay

layealay] Ajyjuow usy} ‘syjuow
€ 1811} BY] 10} Syoam g A1aAs aululleald wnias JOJUO

Aep/By/Bw Gz Jo abesop e je |elosN ajeijiy|

Juswieal)
Buneniul alojoq S|9A8| SUIUIIEaIO WNJSS auljeseg oM} ulelqO

[eudy

1SN TVAOIN 404 SNOILLVANIWWODIY



NOISNILYIdAH



"S)ISIA BAIINDASUO0D 22 1V,
*8AIIN0BSU0D A|LIBSS898U 10U ‘SYSIA 22 1V,

PH ww gg< ainssaid poojq sijoiseiq -
BH ww gL ainssaid poojq 21j01SAS —
(€66 1) uonulap sIWWOY [eUOEN JUIOf YYI] =
.DH ww ge< ainssaid poo|q oljoiseiq —
PH ww 09| < ainssaid poo|q 21j01SAS -
(¥861) uomuyep OHM =

Buipodal Juans 8sIoApY =

NOISNA134dAH 40 SNOILLINI43AA



S19)00|g |suureyo
winiojeo se yons sbnup 101e|IposeA jeusy —

suoljepuswiwiodal jJuswieal| =
uonenwns walsAs snonlau onayjedwAsg —
UOI}JII}SUOIOSEA Jeuddeiu] —

uoisuspadAy peonpul-ys) Jo sasned Buipes] =

SNOILVANdIWWOD3Yd INJWLVIUL
ANV NOISNA134ddAH dIDNANI-VS)
dO4 NOILOV 40 WSINVHDAW 1VILNILOd



1]
8c1

Ve

"abesop |enu|,

'ds ‘uesiy
821 LS Ll 681 961 961 00Z 0gedeld 4] 8¢l JA418 LL) 681 961 96} 002 ogqsdejd
061 6l¢ 8¢e 0S¢ 65¢ 19¢ 692 WIS 821 061 6i¢ {4 062 652 192 692 _Ew
Av_ >>v awi | Sjusjied jo "oN Av_>>v awi sjuajjed Jo ‘oN
02 91 2L 8 +v20 = ¥¢ 02 91 ¢l 8 +¥¢20 =
1 I | | | L1 O @ | ] | 1 1 ] L O o)
s 8 )
= -
e @ 17 w
9 - 00l §
-09 a T - o
> 177 71 ] T 9
@ —-02k @
2 Fﬂ\J.fJ\L\r\lWTX e
—08 3 o
_ lLFovE =
3 ] 3
3 1+ 0 1+ =7 3
- 00l @ - 09l @
oljoiselq oljoisAs

0gode|ld —m— Lep/By/bw gz NIS —e—

(FT 03 0 $}39M) 800Z Pue ‘759 ‘LS9 Salpn)g
J4NSSTAd AOOTd NVIW




"SHSIA 9AIINDBSU0D 22 je BH ww Q< ainssaid poo|q 21joiselds
"S)ISIA 8AIINDBSU0D g<Z 18 BH ww of |2 ainssald poo|q 21j01SAS:
‘abesop [emul Aep/By/bw G2 yum suened,
‘BH ww g6 ainssaid poojq oljoiselp Jo BH ww o 1.2
ainssaid poojq o1joisAs auljeseq yum syusned ogaoed ge pue |\|S 89 Buipnjox3,

ogeoe|d WIS [
suoisueuoadAH 21)01sAS

—0¢
%cc A
° o
%EE —Ov o
1
—09 @
=
)

—08

L/-001

$T H99IM—,800¢C pue ‘259 ‘159 saipn)§
*NOISNALYAdAH DNIHINIIO0 ATMAN
40 ADNAdAIDNI FALLVINWND




'ds ‘uesy

86 €Ll gLl EEl S EbL ShI 9Vl 61 |eio8N 86 4] gl LZl SEL LEL Skl 82l ¥6iI |el0aN

L6 c0l ¥4 ¢cl SZL LEL 9€L BEL L¥I Wis 16 gl ¥4} €EL S21 el 9EL 9Yl 1L WIS

Sju3jied Jo "oN sjuaned jo "oN

(1m) awiny (1m) aw
ve 0 9L 2IoL8 9 ¥ ¢ ve 0 91 2lOoL8 9 Vv ¢
] 1 ] | | | L. 1 1 w 1 | | 1 ] ] L1 1 w
0 ) 0 )
y B y B
, s | \ -
17 @ w
0 -00l ©
F09 8 3
J 9
: -0cL 8
» »
08 m -0p 1 m
3 3
3 L | | 111}~ 3
-00L @ -09L @
oljoiseiq oljoisAs
NIS —=— |eIOON —e—

_— T N
(T 01 0 SYI9IM) TOE ApmS

1A4NSSFYd AOOTd NVIW



VSO anuiuodsip ‘ewn Aue je BH ww Q| L< Sl ainssaid poojq aljoiselp J| -

asop VYSH
aonpal pue 18)00|g elad 40 18)400|q |[suUuByd WNIdRd adnpo.jul
‘S}ISIA B8AIIND8SU0D OM] U0 BH ww Ge< sI ainssaid poojq d1jo1selp §| —
2o€ ApniS m
189)00|q elaq aonpodiul ‘(8A1lINoasuod Ajoyi| 1Isow) SUSIA OM] Uo BH ww Gg<
S| ainssaid poojq d1jo1selp 10 BH ww Q9| < sI ainssaid poo|q 21|01SAS J| —
8002 ApNiS =
%0SG AQ 9sop IS 9onpal ‘psjjo4uod Jou SI uoisuspadAy ‘Yuow | Jaye }| -
18)00|q B}aq 8oNpojul ‘SHSIA BAIINJIBSU0D OM] Uo BH W GE< SI
ainssaid poo|q dljoiselp 1o BH ww 09} < sl ainssald poojq 21j01sAs }| -

¥G9 pue ‘269 ‘1G9 salpnlS =

Z0€ PuUe ‘800¢ ‘¥S9 ‘CS9 ‘159 saipnig
NOILNIAYALINI JAISNALIIdAHILNY

dO4 SNOILLD3YIA d3LviS-1000104d



aAIsSuajow.Iou

(%29) 9 (%12) S o} Buluinjal sjusied Jo "ON
suoljeodipaw
anlsuapadAyiue mau

6 / Buninba. sjuaied Jo 'ON
aAIsuajowlou

0 I 0} Buluinjai sjuaijed JO "ON
suoljedipaw
anisusuadAynue Jo abueyo

0 2 Buninbai sjuaned Jo ‘ON
suoljeolpaw aAlsuspadAynue

Z G uo sjualied JO "'ON

SIJISIA SAIINDOSU0D

2< ¥e BH wuw G6<
ainssaid poojq dljo}selp
lo/pue BH ww 09}<
ainssalid poo|q 21|0isAs

(%21) 61 (%€E1) 81 . Buidojensp sjusied Jo "ON
(g51=u) (ev1=u)
WIS JelOdN

c0€ N—::m |

IWODLNO ANV NOISNILYIdAH DNIHINDI0
ATMAN 4O INIWAOTIAIA Y04 SNOILNIAYILINI



‘abesop [eniu) Aep/6y/bw 5z,

(%0) 0 (%82) 7 (%0) 0 (%S2) €

0 6 c v

I
0} buiuinjas syuened Jo -op

Suonedipsw aAisuapadAynue mau
Buuinbau syusied jo “op

bH ww g6/091> ainssaid poo|q
0} Buiuinjes syusned o op

suoneodipaw

aAIsuspadAynue Jo ebueys
Buwinbau syusped o -oN

suonedipaw aAlsuapadAynue
oul|eseq uo sjusied jo 'oN

(%2) § (%82) 02 (%2) ¢ (%01) o1

SIJISIA 8AIINDBSU0D
< ¥e bH ww ga<
8inssaid poojq oljojselp
10/pue BH ww 9| <
8inssaid poojq olj01sAs
Buidojenap syuened jo "ON

(b2=u) (22=u) (26=u) (o0L=u)
nIs nIS WIS N

vS9 Apnis 800z Apnmis gzgo Apmis 159 Apms

+VS9 PUe ‘2007 ‘759 ‘159 salpnig
AIWOILNO ANV NOISNILYIJAH ONIINDDO

ATMAN 10 INIWJOTIAIA YO

SNOILNIAYILNI




"SUSIA 2L 1V's

"S)ISIA 8BAJNDBSUOD 2< IV'+

'G0°0>d+

*dnoub juswieal ‘ainssaid pooiq

aul[deseq ‘asn IVYSN ‘asnh ploals ‘(1A o< ‘1A gg5) abe :passasse so|qeuep ‘uoissaibai onsiboT,

NIS!
d9Q suljeseg sPH ww g6< 490 BH ww G65 490
o
NIS
dgs aueseq sBH ww 091< d9S bH ww 091> 4dS
wis/
d9Q@ suijeseg +BH ww 06< 490 BH ww 06> d9d
IS
d9S suljeseg +BH ww o L< 49S BH ww oy 1> 49S
sioloe )siy uoisuauadAH jo auljasegq je
Juesiubis uoniuyaq alnssaid poojg

$S9 pue ‘g0 ‘cS9 ‘1S9 saIpn)S
NOISNILIIdAH DONIIEINIIO0 ATMAN 40
INAWdOT14AdAd FHL 404 «SHOLDOVA IS



"S)SIA BAIINDBSUOD 22 15
"SHSIA 2L IV

_ T 'S0°0>d+
C Q:o_m Em::my ‘suoieoipaw aAlsusuadAynue auleseq
‘@inssaid poojq auljoseq ‘asn qQIYSN ‘@sn plosals ‘(IA mmA ‘If Gg5) abe :passasse sojqenep ‘uoissaibal onsifor,

BUON BH ww Q< 8suU 49q BH ww 06< 49d

QUON BH ww gg< asil 49S BH ww oy 1< d9S

ainssaid poojq auljeseg sDH ww 06< 494 bH ww 06> 449q

(1A G9<) aby sOH ww oy 1< dds BH ww oy 1> 49S

SUON +PH ww 66< 4490 BH ww g65 490

(1A G9<) eby +BH ww 091 < 44S BH ww 0915 49S

S10}oe4 }Siy ;Juesiubis uoisuapadAH Jo uoniuyaQg auljaseg le ainssaid poold
Z0€ ApmS

- NOISNILYIdAH DNIIINDIDO0 ATMAN 40
INIAWdO14AIA FHL 404 «SAOLOVI ASIY




‘ofesop [epu], 'AdS ‘uesiy
151> 44 €c x4 i€ ce Ge Ge 0gsoe|d
¥9 L€ 1474 0S cs S ¢9 @9 WIS
suljeseq je BH ww oy )< ainssaid poojq 21j01sAs yum sjuaied jo "ON

Gol A °[0] ! oEl ovi pA] ! Ke] L9t 0qade|d

c0¢ .6 14" 691 981 €61 61 661 WIS
auljeseq je BH ww Q| > ainssaid poojq 21j01sAs yum sjuaied jo 'oN

iod (Oim) awi
puz {2 0c , 9l cl 8
] | ] | | |

D
o
o
_ﬁ | 2
LL00=d : 5 1 % o
™ ' -
(1]
] I :
020'0=d _H —0G1 m
H A ﬁ 0oL °®
— 0.1 w
0Q90E|d === 00908 |d ==—i— — 081 -
Lep/Bxybw 6z NIS —e— Aep/By/buw g NIS —o— ~06l @
BH ww Qp 1< ainssaid poojq d1j0}sAs suljeseqg BH ww o | > ainssaid poojq 21|0isAs auljeseq — 002 ~

800¢ pue ‘zS9

‘1G9 saipnyg

SH ww 0p 12 3YNSSTIAd A0O14
DITOLSAS ANITISVE LNOHLIM ANV HLIM

SINGILVd NI F34NSSI™d AOOT9 DITOLSAS NVIW




‘oBesop [enu], "AS ‘Uesi

0] 9 9 L 6 6 0l ] o} 0Qede|d
Ll ¢l Sl Gl S 9l L} Ll 8l WIS
auljeseq Je BH ww Qe ainssaid poojq dljoiselp Yum sjusijed Jo "oN
061 88 ccl oSt 89| 08} 981 984 06}  0gede|d
6t¢ 9l1 Gl ¥0¢2 €ce 1414 cve  vve Kot WIS
auljeseq je BH ww 06> ainssaid poo|q dljolselp Yyum sjusijed Jo "oN
Juiod O1m) awi
Pul V¢ 0c 91 cl 8 14 4 0
] ] ] | ] | | ] | 0
= w
o]
—09 o
- Q
-0, X
[ » 2
900'0=d ;
- H L og @
J
o
629°0=d _HH — 06 \Wl
3
—00+ T
0qede|d —m— . Aep/B)/Bw 5z NIS —e— 0qo0e|d == .Aep/B)/Bw 52 NIS —0o— B Qe
BH wuw Q< ainssald poojq dljoiselp auljeseqg BH ww pg> ainssaid poojq dlj0)selp suljeseqg Okl

800¢ pue ‘79 ‘199 saipnis
SH ww 062 3YNSSIAd AOO19
DITOLSVIA INIT1ISVE 1NOHLIM ANV HLIM
SINIILVd NI 34NSSTAd AOO19 DITOLSVIAa NVIW




"7 %88m Jnoysem je Buiurews. pue abesop IS wnwixew Kep/6x/6w 64°G-G'2 yum sjusied,

(4m) sty '(u) ‘as ‘uesy
INOYSEBAA VSO uo

b jlod pug 9| 4! 8 b 2 o
| ] | | | ] ] 0z- w
- =

- _ ) _ r 01 -
[ T [ I [ Ot nnnuw
e e e e o o —— —————— — — — i — e — —— — |O — w
¢ - —+— R
? o1 30
L - <4 nm mu
(99) | | - (99) o) 99 Loz = o
(99) (£9) (99) og &
=
-0V ®

+C99 PUe LG9 SAIpN)S—DaInssald poojg d1j0)sAs ul 3fuey)
INAWLVIYUL VSDO—-1SOd
NOISNILYIdAH 40 ALITIFISYIATY




& }oom jnoysem je Bujurewsl pue abesop WIS wnwixew Aep/6y/Bw 64°G-G'2 UM sjusned,

"(u) ‘as ‘uesiy
(1m) swiny
INoysep VSO U0
14 julod pu3 9l 4! 8 v ¢
] | | | | | | 02-

B amn

(99) (99) (g9) (S9)
00 (gg Y oz

(bH ww)
alnssaild poojg ui abueyn

+CG9 pue |59 SAPNIS—aINssald poojg dijojseiq ul aguey)
INAWLVIYL VSO—1SOd
NOISNd1L43dAH 40 ALITIGISYIATY




ainssalid
pPOO|g Ul 8Sealdul Ue 10} Ysu Jajealh je aie ainssaid poo|q
auljeseq Jaybiy aney pue abe jo sieah g9z aie oym sjusiled =

(BH ww G6/091 ‘(o9
UoljuaAIalul) Juswileal] paAiadal oym sjuaiied Jo Aiuolew ayy ul
BH ww S6/09 > S|oA8| Je paulejuiew aq pjnod ainssald poo|g m

syuaied pajeaJ}-ogeoe|d ul |

uey} sjuaied pajeal}-ysn ul aybiy o4 L | sem (BH ww 062 |
ainssald poojq oljoiselp pue BH ww O L< 8inssald poo|q

o1101sAs) uoisuanadAy BulnNd20 Amau Jo 8ouspioul 8y | =

AAVIWIWNS NOISNILdddAH




| pajeniul g pinoys
(S19%00|q B1aq ‘S19%00|q [oUUBYD WNIDjEd) suoiedipaw
anIsuaspadAynue ‘BH ww 06/017 1 Speooxe ainssald poo|q j| =

Adelay) resospN Buneniul aiojeq
(Aresseoau Ji ‘suoneoipaw aaisusuadAynue Aq pajjojuod)
BH ww 06/0% 1> @inssaid poojq aAey p|Noys sjusied =

uoISud}IdAH

1SN TVAOIN 3404 SNOILVANIWWODIIY







[e1ol
pJ0d |BOOA
sealoued
elwaynNa’]
urelg
prosAy L
yoewols
BWOUBISN
|[eoINIBY)
I|80 showenbg
ewoydwA-
uojo9
a)e1soid
BunT
jsealg
Ol 190 [eseg

8961=N Aoueubijep

STVIIL TVOINITO NI
INIWLVIYUL VSO 40 NOILITdWOD 4114V
O DONRINA DNIIINIDO SFIDNVNDITVW

S T T OO NNNN ~ ""Iﬂf




"PapN|oul Jou Juawieal) Jo ow / Jaye Japiosip eAjelajoidoydwA] Buidojeasp jusied pajeal)-ys) ajew pjo-iA-29 e Jo uodal snosuejuods auQ,

(vl obels Ajuejnjeo paxiw)

auosjupea.d pjob aseasip s,ubpoH yum
umouyuUN 8WwodinQ ‘pIob XL XLW Aep/Bui 052 ow || s[ew pjo-iA-gg L661
UMOUMUN BWOo2}N0
‘poreniul Adesayjowayo
'vs9 Buinuuoosip Jaye
Jeah | AyredouspeydwA| auosiupaid ewoydwA| jjoo-g yum
padojanep jusijed auosiupald  ‘sulwejjouad-q Aep/Bw 052 ow g alewsy plo-1A-/G G661
umouxun (v] ebeys Ajuenjjeo paxiw)
awodlno ‘pajeniul auudoiyieze aseasip s,upjbpoH
Adessyloweyn X1 ‘suizejeseyng Aep/6w 052 ow g +Ag3 yum sjew pjo-iA-09 €661
umouxun
awoo)no ‘pajeniul ewoydwi| ||8o-g yum
Adesayiowsy) umousun X1 Rep/6x/Bw 0'g ow o} ajews) plo-JA-61 2661
uMouUNUN 3WO2}N0 (111 ebess) ewioydwA|
‘pareniul Adelayjowayo Aep/By/Bw g2 onsejqoydwi| s,upjbpoH-uou
uojjeuiquio) oepuling umouun o1 dn owg| Uim ejews} pjo-1A-gg 1661
ewoydwA|
Kep/6y/Buw g lleo-g yum sfew
palp juaied umounun umoujun oy dn ow 9% plo-14-29 G861
sjusaWIWo?) uofjesipapy uonesipap WIS juawnieal| Jusned  juawijeal] ys)
JuejWIOdUO) snholrald joebesog WIS jo uoneing JApmis jo ajeq

SINJILVd Vi A31VI¥L-VSD NI SYWOHdWAT INVNDITVW



| sjuessalddnsounwiwit 18Ylo Yypm
- pajeal; sjuaned vy 1o} 10 sjuaned yY 10} paloadxe eyl JOA0
. pasealoul Jeadde J0u SB0p YSH YliM ewoydwA| Jo Msu ay| =

\ |eJ08N 8A18981 Jou p|noys Aoueubijew Yyiim sjusiied =

|[eJoeN yum uswieal) buunp pue buneniul aiojaq Aoueubijew
JO @ouasald ay} 1o} pajenjens Ajybnoioyl aq pjnoys sjusiied =

ewoydwAq
1SN TVAOIN 404 SNOILVANIWWODIY



ogooe|d pue |\|S usamlaq salljewlouqe
a|gejou Ajjeaiuljo Jo 8duUspIoul Ul USSS SBM 90USI8YIp ON m

sisoyouuadAy ‘eyoepesy
‘ured [eujwopge ‘Basnieu ‘9sealoul aululjeald Wnieg —

SJuane asJanpe Buimoj|oy
9yl ylum pajejoosse Ajuowwod jsow si Adelayl ys) = |

AAVIWIWNS AL34VS




auljeseq anoge 9,0c> paulejuiew Si sululjeald Wnieg e
Aep/Bx/Bw G> sI obesop yYsD e
JI Juanba.jul aJe sabueyod [eanonIS -

sjusijed jo Ajiolew ay) ui 8sop ul 8se8I08P
J8)je 9|qISiaAal ale aululesld WNJIss Ul SUoleAs|] —

Aje4el 1n2o0 sebueyo [einjonuis [eusl paleloosse-ys)
9lIym AJUOWILIOD INSD0 BUIUIIEAIO WNISS JO SUONBAS|] —

|leusy m

(Juod) AYVWWNS ALTAVS



siealk z 01 dn
10} Adeiay] ys) uo pauleluiew Ajojes usag aney sjuslied =
sjuessaiddnsounwiwii Jayio
Yim pajeal) sjuaied vy 104 1o sjuaned yy 10} pajoadxa jey)
1oA0 pasealdul Jou sI Adelay] ys) yum ewoydwA| jo ysu eyl —
ewoydwA] =
Adeiay] mau Jo uoioNpPoIUl 10 8SOp JO
suoneJa)e ajeudosdde yum pebeuew aq ued uoisueuadAy
Buiuasiom dojanap oym uoisuspuadAy 10} Juswiieal) uo sjuaijed -
sose? Jo Ajolew
By} ul (S18)00|q Blaqg ‘S49)00|q [duuryd wnioed) Adelay}
oibojooewleyd jo uononpaciiul Ag pebeuew aq ued )| e
sjuaied pajeal}-oqaoe|d ul uey)
sjuafied pajeall-ys) Ul 1aybly %) | sem (bH ww 06/0171<)
uoisuauadAy BuLN220 Aimau Jo aduaploul ay| -
uoisusLedAH =

(JuUod) AUVWWNS AL1THVS







£2 pue gg sAep uo ys) Jo sa|joid Md ‘Gg 0} £ Pue g 0} | sAep

uo auun pue ewsejd ui X LN HO-Z pue X 1IN jo sojjoid Md -
(Bw G 2) s19|qe] (81exalioylsw) xaljewnayy

‘(Bw 00| pue gg) se|nsdeo une|ab Yos [elodN :suolje|nulo —
£2 01 8 sAep uo ygb By/6w g'| ‘feioeN

‘o2 pue | sAep uo Buisop X 1IN pazijenpiAipul :sabesoq —

vd yum suslied og -

Apnis jegej-uadQ —

ubisep ApniS m

VH UM spuailed ul suoje uonelisiuiwpe aye

soneunooew.leyd Jivyl 0} paiedwod ‘palalsiuiupeod ale sbnip ay}

usym ‘X 1IN pue ys) Jo sonsunjooeuleyd ayy ul sabueyo s|qissod

SSOSSE puk ‘[BJOBN JO UoBJISIUIWPE Jaye yS) JO solaunjooewleyd
asop-ajdiynw 8y} ysiigeisa ‘X LN Jo sonaupooewseyd ay) ssessy —

soAoaiqo ApniS m

LSE AANLS



"ds ‘uesiy

XLIN + [eJOSN [ lelosN [ |

osoq WNd esoq NV
g 0

>

C

-000z O

=3

S

=

000 3

S

l/—0009

DNV—LSE ApniS
SINIILVd Vd NI 3ANSOdX3
TVIOIN NO XIW 40 103441



[BJO8N + X1 HO-Z =& X1N HO-L =% [ed0BN + X1N —i- X1N —&=

(1y) Buisoq Joyy awiL
144 0¢ ol ¢l
‘ |

- o

—00

—00

i
o
o
<

LGE ApmS
SINIILVd VY NI STAAIT
VIWSV1d XIW HO-Z ANV X1IW NVIW

—001}

¢

€

(qw/Bu) suonesjuasuo) ewse|d XLIN Ues|




'v18:22'G66 1 ‘Jojewnayy [ '[e 19 d anbioye

(p1=u) siepuodsaluoN ] (2e=u) s1opuodsay
(i) (Tu/Bu) (qu/iyebu)
4/10 @) ony
| _ 1
| -000}
00} —
—000¢
00¢ [/—000¢€

SI9puodsda.IuoN sA ssapuodsay

Ad ANV ADVOId43
X1IW N1dM13149 NOILVIIIHOD ON




Ao\ov adue.Jea|) suiuljeal)d ul aduatajid

ooo#omoom-ov-oo-
_ | | I I I I

0G-
o - MNu
-0

* - G2
— 05
° — G/

— 001

(%) oNV XL ul adualayia

—Gcl

- 051

LSS ApNS
DNV XLW NI ADNJH3441d ANV IDONVIEVITD)
ANINILVIYD NI ADNJY3441d 40 dIHSNOILLV13Y




(%) @9oueles|) auluneal) ui asualayiq

02 ol 0 oL- 02-  o¢-
_ : _ L L s2l-
o
o o -~ 001}~ W“.
[
e © ¢ o ® o w
) —-G/- o
s
o
- 0G- m
° =
-]
-G2- X
>
Cc
(@)
. S
-Gz
LGE ApN)S

INV XIW HO-Z NI 3IDNF43441d ANV IDNVIVITO
ANINILVIYO NI 3DNIY43441Ad 40 dIHSNOILV 13



asuodsal [ediul|o pue sisjeweled
oljaunjodoeweyd X | N usamlaq uaas Sl Uoije|o4i00 ON =

X1\ HO-L
10 X LI Jo Aujigejreaeoiq ui ebueyo pue adueles|o

aujuipealo ul abueys usam}ag usas Si UOIIR|S4I00 ON =

sinoy {2 puoAaq isisied jou op sjoens| ewse|d
‘Y LN JO @oueIea|0 pasealosp Juaiedde Jo auds U] =

onv X1N HO-Z Ul @sealdsp

0,G/ uesaw e pue HNV X LN Ul 8seaioul 9,0¢ uesw
YUM pajeloosse si X 1IN + SO uoljeuiquo) =

NOILDVIAINI XIW/VSD



cl 8 € L anbije4
g L g 8 ured yoeg
- - 6 9 swoldwAs pjo)
€ L 9 0] ssauizzI(
L 4! 9 cl Bunwon
Gl 81l 9 cl esyuel(d
FE 4 1% Gl ayoepeaH
cl 91 vl 9 S210S Jo)ue)
4] 9l 9 Gl uoisuepadAiH
L 6 cl 0l ysey
ya Gl 8l 0c ured jeuiwopqy
Gl ve L} 144 easnepN
% % % % JUBAT 8SI2APY

(eL=u) (bL=u) (96=u) (Loi=u)

X1 X1\ + NIS X1 WIS

+ ogaoe|d
59 Apmis 1S9 Apmis

sjudnje  Jo agdejuadiag

SdNOYD YIHLO NI STLVY DNIANOLSIHIOD HLIM LS9 AdNLS
NI SINIILVd WIS 40 % S< NI DNIIINDIO0 SINIAT AS4IAAV




> 2 NN X €2 1dDS
| 2 N1N X €2 109S
0 0 p/Bw £6°0> wnisaubepy
2 9 Tp/Bw G 6< pioe oun
auljeseq aA0Qe °,0G<3
6 0¢ aulunealo wnieg
auljeseq dA0ge %0€<
LS 19 aujuieald wnieg
Asiwayooig
€ > p/6 G'6> uiqojbowsH
0 0 ¢WW/000'00 > siofeie|d
ABojorewaH
% % Jolpweled
(e2=u) (2=u)

X1 + ogadejd X1IA + WIS

sjudljed Jo agejuadsad—xX W pue WIS Apnis uoljeurquo))
SALLITVIWIONAY AYO1LVIOdV1 INVIHINDIS
ATIVOINITO 40 3IDNAAIDNI JAILVINWND



‘papn|oul jou sjuaiied uoisusix3,

NIN X 1Z,
X1 + 0gade|d XL+ NIS 1
asejeydsoyd
1098 1d9S uiqnitjig oulleN|y
e —T 7= oo 0
¥9=U | 89=U /199=U"1 0/=u 7= CO=0"
: . o E —01L
— ol = ol %9 i
%Ll 7° o) okt %11 %2l ..wm 0
o
—0¥ M
—05 o
—09 w.
=0, =
—0g
—06
I,/—001

sjudjey Jo IA3eUIRJ—pG9 ApNIS
+dOId3dd INAWLVIYL MFAM-PC DNIINA «STALLITVIWIONAY
NOILONNA 33A1T DONIRRINIDJ0 ATMAN 40 4DN4dIDNI



suolnediduwi [eoaiulo asiaApe Aue
|[eaA8l 0} pajie} palalsiuipeod alam sbnip Yiog yoiym
ul |eLl] yluow-g e wolj s)nsal ‘ysnH pue X | |\ usamiaq
PaAIBSCO Sem uoljoeiaiul onsuosewseyd e ybnoylly =

NOISNTONOD



ONISOd



[I08N SNUIUOISIP ‘OUIUESID
WINI9S Pasealoul [0JJU0D 10U OP SUOONpPal 8Sop J|

aulu)eald WNJ8S Pasealoul [04U0d
0} SJUBWI08P 940G O} %Sz AQ 8Sop asea9(]

Aep/6y/6w ¥ Jo abesop e paadxe Jou 0

S|eAIBjuUl YoaM-1
1e Aep/By/Bw /0 01 G0 Agq abesop asealou|

poob si Ajijigeisajo] pue usas
SI JiJauaq |edjul|d JusIdIyNSUl JI ‘Seem g O} 17 Jeljy =

Aep/By/Bw G2 1e [eioaN 8jeniu|

SNOILVANAWWQODI3Yd DNISOd




-ofesop [eniul;
‘uonejndod paziwopuei ay} Jo} aie papodal senjep,
‘Apnis ey} peje|dwoo aaey osfe jsnui jualjed ‘lopuodses e 8q O],

Aep/By/Bw gz Aep/By/bw G|

WIS WIS ogede|d
Vv, 10
/6=U 06=u €9=u
~0} o
0z B
%L} B 7]
%61 2
-0¢ 3
®
l (/4]
%, 9E 628°0=d —Ov
~0S
GL0'0=d )
\
259 Apnis

,ADVSOd SA «VIIILIID 4DV O1 DNIQYO0IDV SYIANOISIY INIOYAd



ge 3% 8y es €9 I8 6 10]8 oet 148 yA4" (u) WIS

1 {4 9¢ ce 6¢ 144 19 8. 18 LI 6€1 0 (u) retosN
(Rep/By/Bw) abesoq yso ysIy je sjusied
oSy 1°T7 4 (0]00 4 GL'E 05t A ooe gl'¢c 0s'¢c T4 00¢
L | | | | | | | I | 0

=0l

= 0¢
S
—0e o
")
-0y £
[+
=
WIS —0S @
=
—09 &
|el0aN m
-0, &
=1

- 08

= 06

- 001

20€ Apms
INdAd OL HdONd dDVSOd ATIVA WNWIXVYW
Ad ASNOdS3A 4DV 40 ADNIAIDNI JAILLVINWND



I 6 SIL ZL 8 /& 0S /LS 99 S8 80L LLI €EI ShL vl ¥l (U nis
0 2 S €L /I € 1€ 8 Sy 99 08 68 02l 6£l 6L 6El (u) [eJosN
SiH e
(Aep/By/6w) ebesoq ys mw_cu_m_mn_
0SS G2'G 00'S GL'¥ 05V G2'v 00'F SL°€ 0S'E G2'€ 00'€ S2'2 0S'2 S2'2 002 S2°L 0S'L
] | ] ] | ] ] ] | | | ] | | ] I | 0

- 0l
— 02
- 0t

WIS
— O

felosN
= 0S
— 09

= 04

JUSAZ YUM sjualied Jo %

— 08
— 06

- 00}

!
20€ Apmg

INIAT OL 4Olud
10VSOAd VSO ATNIVA WNWIXVW A4 ININILYIYD WNYIS
NI ISVIUONI %0S< HLIM SINIILVd 40 IDVINIDYA



0 L € 6 SL S /¢ 05 SS €9 99 /9 0L . W K. (u)XLWN +ogaoed

¢ ¢ ¢ ¢ 9 lL GL e 02 ¢ 6 09 +9 69 69 69 (u) XL + WIS
(Aep/B)/6w) abesoq vsd YSIY 18 Sjualled
056G G¢'G 006 6.V 06y G¢'v 00y GL'€ 0GE GZ'€ 00E G.'¢ 06¢ G2'¢ 00¢ G.'L 0G'L
R I T T N Yy Oy S Oy A N T

— Ol

—02

XLW + 0gaoe|d o>

—o0e S

S

— Oy =t

1]

=

—0S @

=

— 09 =

L oz T

S

XLA + WIS o ™
— 06
— 001

vS9 Apnis
INdAd OL YONId ADVSOd ATIivd WNWIXYW
Ad ASNOdSIY 4DV 40 ADNIAIDNI JAILLVINWND



AAIL03dSH3d
1VIINITO




emelQ Jo Alsiaaiun
SUIDIPIIA Jo Juswnedaq ‘uewieydn

"A’IN ‘[IambBn | 13194



(1Aeued 'S 'O Joid Yyim)
V4 Ul y¥SD JO ash ay] Uo S92uUaidjuod auljapinb
SNSU3SUO0J jeuoljeulajul 93y} JO UBWIIBYD0D SY —
(wnd0oA "g pue snauid *1 s1q Yum) y59 Apmis
pue (uaipiequiog D 1@ yum) 800z Apnis—saipnis
Buljaqe| ayj Jo om} uo iojebnsanul jedioulidoa sy -
siedA G}
10} ysO pasn sey oym isibojojewinayd jeaiuijo e sy -
VSO Yylim aousiadxa Aw U0 paseq SI MIIA SIY] e

SLN3ILVd V4 NI VSO
40 LI43aN3IGNSIH 40 M3IA TYNOSHId V



5 Wy

: i By
L TVON BEETIVE
Ag U3HSNENG

A
& %,

H@m

?, S
S e

emBny o Jq pue _>mcmm ‘S *0) 10853J04g LOWNEYY

SILIHLEY QIOLYWN3HY
NIV NIHOJSOT0AD 40 35N 3HL
M3IAZH TYNOILVNEILNI NV 40 SNOISNTONOD

ASojorewmayyy

Jo [euanof ysnug

£0L-€820 NSS!

SIN3ILVd Vd NI VSO 40 3SN 3HL NO
SANITIAIND SNSNISNOD TVNOILVNHALNI




uoissiwqgns ya4 jo uoneledaid uj Jueljnsuo e
S99Ud13jJU0I ]k Jd)eads/ue}nsSuo) e«

SaIpN]S S 10} pIe Ul SJuUBIL) o

SILHVAON/ZOANVS INO4d4
1H40ddNS AHLSNANI 40 LNJNFLVLS




SQHVVS 49410 YlIM Uoljeuiquiod Ul pasn aq Ue? e«

SQyVvVs 19yio o} Jejiwis Ajjiqesalo] «
sadvVvs 194jo o0} ajqeseduiod Aoedli}lq .

ASIH/1I43N3g 40 M3IA3H



|
N
o

]
@
o

|
<
o

|
ol
o

|}-90

Aoeol}jo alesapowl UMOYS SeY YSD

SLN3ILVd VH NI SQdVVsS

H3HLO Ol VS) 40 NOSIHVdINOD

(swun) 10843 aysodwo)

*

‘G661 ‘Uos|ed
'""HS3 ‘duo ‘Ors ‘Orl.




S@HVYVS 19Yl0 ylim uoljeuiqquiod Ul pash aq ued e«
S@UVVSs 19430 0} Jejiuuls A)jiqesdjo] .
SA@HvVvVs 19yjo o} ajqetedwiod Aoeoiyig «

ASIH/1I43N3g 40 M3IA3H




‘S||oM Pue [|embn |

—0¢

(%) a1ey uonenunRuUoISI|

Va1
SAHVVS 19410 yum pajeas) sjualjed jo asoy} o}
lejiuis aJe A1191x0}] JO asnedaq panuluoasip oym sjuaned ys) Jo siaquinp e

(luo9d) SIN3ILYd VH NI S@dvvs
HIHLO Ol VSD 40 NOSIHVdINOID




SAHVYVS 19410 Y}IM UOIJBUIquIOD Ul pash a( ues .

SQHVVS J19y1o o} Jejiwis Aljiqelajo] «
SAHVYVS 19ylo o0} ajqesedwod Adediy

ASIH/1I43N39 40 M3IA3YH




pjob pue
auinboJojydsAxoipAy yum uojjeuiquod ul
pasn ySo UO elep SWOoS Os|e e 3ldy] e

X 1IN YHM UOIeUIqUIOd Ul Pash a( UBd S e

(luod) SIN3ILVd V4 NI s@dvvs
HIHLO OL VSD 40 NOSIHVdINOD



S|9Ad] S asiel
pPINo2 jeys sbnip 10 sjuabe sixojoiydau Juepwosuod buisn -

uoisuapadAy Bunsixaaid Yy -
18pjo pue abe jo sieal g9 —
sjuaned ul buriojiuow eIIXJ o

Bnip ayl saye) yuaned se Buo| se 10} S}NSaJ 9y}l JO M3IIA3I
uejoisAyd yyum aunssaid poojq pue auiuneasd wnias buliojiuow anuijuod)
"ainssaid pooj|q pue aujuijeatd wnias Ajjeroadsa—iayealtay; Ajyjuow

pue paAalyoe S| 9SOp ddukUIUIRW |IJUN S[BAISUI Yoam-Z Je juaijed ajenjens «

auljaseq Jo °,0€< SI auluneald wnias s,juaned Ji o6z Aq abesop asealda( «

SJUDAD 9SIDAPER JO 92Udsqe Ul S)oom g
1e Aep/By/Bw G ¢ 0} pue s)aam § 1e Aep/Bi/bw o ¢ 0] abesop asealou] «

pIq asop #__n_m aAIb (Aep/By/bw G'g 18 YSD LBLS o

ueioisAyd
YHM UOISSNISIP JNOYHM SUOIedIpall Mau JO ddueploAe pue buliojiuow Yiim
aoueldwo9 jo sosuepodwi spuelsiapun juaijed ainsus o} Juaijed ajeonpy «

SIN3ILVd VH NI AdVH3HL VSO
dO4 SANITAAIND LINJWIOVNVYIN




VY 949A9S Yylm sjuaied
JO jJuawiead) ayj 10j 1onpoud [njasn e s ys) ‘oouatiadxa Aw uj e

Masu| abeyoed pasodouad ayy ul paziseydwa ate yoiym
‘sauljepinb jeuoneulaju; ayj o} asuasaype Aq pabeuew aq ued SYSIY e«
AisnoLias uaye) ag 0] paau SHSIY e

1jauaqpsii 10} aseqgelep
9]qeuosead sapinoid apimppiom sjuaned vy 00002 ueyl aiow ul
os|e Inq sjuaned juejdsues} ui Ajuo Jou adualIadxa a|qeIapPISUO) «

X 1IN 0} @asuodsau ajenbapeul yum sjuaied ul

XLIN Yyum Adesayy uonteuiquods qyyvs se 1o Adelsayjouow qHVvVvs
se Jaylio ogaoeld Jano0 Jjauaq juenoduw Ajjesiuljd e yum sjusijed

awos sapinoid jeyy Aoeaiys ajelapow Ym gHYVs e Sl YS9 o
uoissjwal ul sjuaned yy sind jey} ,19]Inq JBA|IS, B JOU SI S o

AHVININNS



,VHr JenoiueA|od oy (,8|ny dujeipad,
ay} eIn) Buijege| ey} Jwiad o} vy Ul
papeau 8q pjnom ‘Aue J| ‘elep [euollippe 1eym

J11LLIWWOD JHL 304 € 3NSSI




o V[ Ul JO8))e Jejiulls

B ARy pinom Juabe ayj 1eyy Ayjgisneid o160j0Iq

s1 aiayy JI VY JenoiueAjod Jop wiepd swoydwAs

pue subis e yoddns 0] pesn aqg ued ejep Aoeolyje
npe ‘vYy ynpe Joj paroidde 104 Jou sjuabe meu 104,

11N D14LVIAAd.



OUIDIP3IA JO |O0YOS PIOJUELS
ABojounwwi| JO UOISIAI(]
10SS8]0.1d 91eID0SSY |edlul|D
JueyNsuo ) esinasewleydolg

AW ‘puens HdqIA




8L-¢l

9vlL

8l
jue|dsuel | [euay duleipad

%25
%BE

GOLN Apnmis

V

-000°t

-000°2

jeloeN [

99-G2 (ebuey)
8°0S (1A) by ues|\
1% N

Em_awc@_ ._. |[euay ynpy

-000°}

-000°C

(Bw/wy/Bay-bu)
b Apog/esoq/ony

%LE] |

91 LMTO PUB ‘SLLMTO ‘P LMTIO SelpniS

sjuaijed juejdsuel) dujeipad
pue juejdsues] }npy [eudy 3|qe)s Jo uostiedwo)

WIS SA TVIOIN 40 ALITIGVIIVAVOId



vdr JejnoipeAjod jo juswieal; sy ul jusbe siyj jo
asn ay} Jo Ajijiqisneld oibojoiq ayy spoddns ainjessy| ay |

aseasip JejnoiueAjod dojeasp ¢,0G se Auew se
Y olwelsAs Alojoesjal ul Jyuaq moys salies papoday

VHr JejnoiueAjod +4Yy ul
|elolauaq aq 0} pajoadxe ‘yYY }npe ul Aoeodiye uo peseq

-371Nd J141VId3d 3HL 40 LX3J1INOD 3HL NI

suoisnjduo)

Vil NI VD




' n)
o

)
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GUIDANCE FOR INDUSTRY"
CLINICAL DEVELOPMENT

PROGRAMS FOR DRUGS, DEVICES,
AND BIOLOGICAL PRODUCTS

INTENDED FOR THE TREATMENT OF
RHEUMATOID ARTHRITIS

This document is intended to assist developers of drugs, biological products, or medical
devices intended for the treatment of rheumatoid arthritis (RA) by providing guidance on the
types of claims that could be considered for such products and the clinical evaluation programs
that could support those claims. Section I addresses types of claims that are available for the
treatment of RA and the measures used to support such claims. Section II contains guidance
on the timing, design, and conduct of preclinical and clinical trials for RA products. Section

III contains guidance specifically pertaining to biological products. Section IV contains
guidance pertaining to devices, and Section V contains guidance on special considerations for

juvenile RA.

'(When Finished) -- This guidance has been prepared by the Rheumatology Working
Group of the Medical Policy Coordinating Committee (MPCC) of the Center for Drug
Evaluation and Research (CDER), the Center for Biologics Evaluation and Research (CBER),
and the Center for Devices and Radiological Health. Although this guidance does not create or
confer any rights for or on any person and does not operate to bind FDA or the industry, it
does represent the agency's current thinking on the evaluation of drugs, devices and biological

products intended for the treatment of Rheumatoid Arthritis. For additional copies of this
guidance contact the Division of Communications Management (formerly the Executive
also available via Internet using FTP, Gopher or the World Wide Web (WWW). For FTP,

Secretariat Staff), HFD-210, Center for Drug Evaluation and Research, FDA, 5600 Fishers
Lane, Rockville, MD 20857 (Phone: 301-594-1012). An electronic version of this guidance is

connect to the CDER anonymous FTP server at CDVS2.CDER.FDA.GOV and change to the
"guidance” directory. For Gopher connect to the CDER Gopher server at

connect to the FDA Home Page at WWW . FDA.GOV and go to the CDER section.

GOPHER.CDER.FDA.GOV and select the "Industry Guidance" menu option. For WWW,

Draft Guidance - Not for Implementation 1397
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I CLAIMS FOR THE TREATMENT OF RA

Over the past decade, there has been a search for better measures to describe patient outcomes
in RA clinical trials. A number of organizations, including the International League Against
Rheumatism, the American College of Rheumatology (ACR), and the Outcome Measures in
Rheumatoid Arthritis Clinical Trials (OMERACT) group, have attempted to define core groups
of measures as well as composite indices describing patient outcomes. As a result of these
efforts, several new measures have been described and validated with clinical data. These
outcome parameters are now being used in clinical trials during drug development. For this
reason, and in the hope that these measures will provide more useful information about patient
outcomes, FDA is providing guidance about the use of these new measures in clinical trials
that will support label claims.

In addition, many novel agents are under study for the treatment of RA. There is a search for
more effective therapeutics that will have a positive impact on the natural history of the
disease. The following label claims allow for descriptions of treatment effects of greater
benefit than partial mitigation of signs and symptoms.

Although label claims have diverse legal and regulatory ramifications, their central purpose is
to inform prescribers and patients about the documented benefits of the product. Because RA
is a chronic, symptomatic disease that can result in a variety of adverse outcomes with different
chronology, severity, and overall patient impact, various outcomes can be the bases for claims.
The claims discussed in this section represent the current views of Agency rheumatologists
about achievable and clinically relevant overall outcomes. In addition to the traditional claim
of improving signs and symptoms, five further claims are described: improvement in functional
capacity/health related quality of life, major clinical response, complete clinical response,
remission and prevention of structural damage. More than one claim can be pursued
simultaneously. It is anticipated, however, that under most circumstances, any of the ‘\
additional claims will be approved only if there is adequate evidence to support the signs and
symptoms claim.

Given the chronicity of RA, the signs and symptoms claim should be based on trials of at least

-3 months duration (trials of bielogic agents should be at least 6 months in duration). Claims of

improved functional ability/quality of life should be based on trials of at least 6-12 months and
all other claims should be demonstrated in trials of at least one year. Some agents, by their
nature, need to be evaluated for more than 3 months before a conclusion of effectiveness can
be drawn. For example, it is recommended that most efficacy trials for biological drug
products be at least six months in duration to assure that the response is durable and not
undermined by neutralizing antibodies or other immune regulatory effects. [FDA is soliciting
comments from the Advisory Committee members on trial duration. A number of
commenters thought that 6 months is more appropriate for the signs and symptoms claim
but there is lack of consensus on how long trials assessing improved QOL should last].

Draft Guidance - Not for Implementation 1/3/97 2
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Given the importance of joint structure in long-term RA management, all trials lasting a year
or longer, even if an X-ray claim is not sought, should include a structural assessment (e.g.,
X-ray, MRI). Trials evaluating claims other than signs and symptoms data should be designed
to show superiority, unless active control agents approved for that claim are available.

Claims can be submitted singly or together. Because the persuasiveness of trials showing a
difference is, in general, much greater than that of equivalence trials, it is highly desirable for
a claim to be convincingly demonstrated in at least one trial showing superiority of the test
agent over placebo or active control.

In some instances, a claim of superiority over a specific comparator, rather than a
straightforward efficacy claim, will be sought. For example, the desired claim could be for
efficacy superior to a specific non-steroidal anti-inflammatory drug (NSAID) for the treatment
of signs and symptoms of RA. Substantiation of any claim of superiority over a specific agent
should have two adequate and well controlled trials showing superiority. These trials could
also be the basis for demonstration of the product’s efficacy.

A. Reduction in the Signs and Symptoms of RA

This claim defines symptomatic benefit, or benefit that includes improvement in
signs of disease activity as well as symptoms. Ordinarily this claim is
ms of at least 12 weeks duration (at least 6 months for
biologicals). Unless there is a reason to weight symptoms at the last visit more
than intermediary symptoms, an analysis which equally weights all time points
is appropriate. Acceptable outcome measures that would support claim A
include:

1. Validated composite endpoints or indices of signs and symptoms

These composites can be used to define a categorical endpoint of patient
success or failure. For example, the Paulus criteria or the ACR
definition of improvement (20% improvement in tender and swollen joint
counts and 20% improvement in 3 of the 5 remaining core set measures:
patient and physician globals, pain, disability, and an acute phase
reactant’ %) could be used to assess if a patient responded or not.

[Mlustration: Success for each patient in a six month trial could be

defined as meeting the criteria for improvement over baseline in at least
four of six observations, and not dropping out because of toxicity.]

Draft Guidance - Not for Implementation 1397 3



2. Well-accepted sets of signs/symptoms measures

For example, the four measures previously recommended in the CDER
Guideline for the Clinical Evaluation of Anti-inflammatory and Anti-
rheumatic Drugs (1988) [joint counts (pain/tenderness and swelling) and
global assessments (physician and patient)] or the ACR core set, may be
used as outcome measures. The criteria for success and the methods for
statistical analysis should be prospectively defined and agreed upon. For
example, in using joint counts and global assessments, ordinarily a
statistically significant difference between the control and the treatment
group in change from baseline in at least 3 of the 4 measures is used as
the criterion for a successful trial.

[Question to Advisory Committee members: what if a sponsor
proposed using only one sign or symptom, e.g., joint swelling or
patient global assessment? What additional substantiation would be
convincing? How many measures are neeaed to support a plausible
claim of relief of signs and symptoms?]

For both the above measures, the 66, 48 or 28 joint count is
acceptable.

B. Improvement in Functional Ability/health Related Quality-of-life

This claim should be supported by success in both a validated functional
measure for RA and a validated health related quality-of-life measure (either an
RA-specific measure or a generic measure shown sensitive to RA), e.g., the
health related HAQ and the SF-36. . :ials supporting this claim should be at
least 6-12 month’s duration. [Question for Advisory Committee members:
How long is appropriate?] An analysis according equal weight to all time
points is usually appropriate. Ordinarily, proposals for a functional
ability/health-related QOL claim should be for agents that have been shown to
also improve signs and symptoms, either in the same or in other trials.

C. Prevention of Structural Damage

Prevention of structural damage is an important goal of RA therapy. Trials ¢
evaluating this claim should be at least one year in duration.

The following are examples of outcome measures that could be used to support
prevention of structural damage claims.

Draft Guidance - Not for Implementation 1:3/97 4
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E. Remission

The claim of remission defines substantial therapeutic activity with greater
benefit to the patient than the mitigation of signs and symptoms of RA.
Remission is defined as "remission by ACR criteria” and radiographic arrest (no
change by Larsen or modified Sharp methods) over a continuous 6-month period
while off therapy. Remission is not intended to imply cure. Trials intending to
evaluate remission should be at least one year in duration.

F. Major Clinical Response

This claim is intended to define a substantial response in patients whose disease
cannot remit by the above definition due to existing fixed deformities. The
major clinical response claim is defined as a continuous 6-month period of (1)
success by a yet to be determined criterion [Issue for Advisory Committee
members: There are several proposals for this. One is an algorithm of the
ACR core-set (joint counts, globals, pain, function, and acute phase
reactant) defined to "capture" only the best 10% of RA patient database
used to derive the ACR 20% measure. An alternative proposal is to allow a
prespecified number of joints to be invaluable up front, which would allow
merging this category with D and E above. The algorithm will be discussed
further at the meeting.] and (2) radiographic arrest as defined above. This
claim is based on statistically significant improvement in response rates above
background therapy and, as with the claims of complete clinical
response/remission, the trials would be at least one year's duration.

II. CONSIDERATIONS IN RA PRODUCT DEVELOPMENT

The following information on preclinical and early clinical development pertains primarily to
pharmaceuticals (drugs and biologicals). The genera! principles outlined in sections C through
F are applicable to devices; however, for information specific to the development of medical
devices refer to Section IV in this document. Developers of products that combine therapeutic
modalities (e.g., biologics and devices) may request assistance from FDA in designating a lead
Center for review of the product. Such requests should be submitted to: Office of the Chief
Mediator and Ombudsman (HF-7), Food and Drug Administration, 14-105 Parklawn Building,
5600 Fishers Lane, Rockville, MD 20857-001.

Frequently encountered issues in RA product development include:

€Y Selecting appropriate in vitro (animal or human systems) and in vivo animal models for
screening potentially active agents;

Draft Guidance - Not for Implementation 13197 6
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() Designing and performing appropriate preclinical safety studies to support the use of a
new molecular entity in human volunteers or patients;

3) Balancing the potential need for therapeutic intervention early in the disease course with
the need to avoid exposing patients with mild disease to agents that have toxicities or
little record of safety;

4) Identifying the potential risks associated with combination therapies, particularly those
with shared target organ toxicity or potential for pharmacokinetic interactions;

5) Designing adequate and practical long-term ’@woring;

©6) Designing trials which definitively show clinical efficacy.

//’\.

The following sections discuss approaches the above issues.

A.

Preclinical Considerations

This section focuses cn preclinical issues that are specific to the clinical
development of anti-rheumatic therapies. In designing toxicity studies, and the
timing of such studies, consultation with the agency is recommended concerning
the current recommendations and guidelines that address drugs, devices and
biological products. Guidance on preclinical safety testing, addressing the need
for and design of toxicokinetic, reproductive toxicity, genotoxicity, and
carcinogenicity studies, has been developed by the International Conference on
the Harmonization of Technical Requirements for Pharmaceuticals (ICH).

These documents are available via the FDA internet home page
(http://www.fda.gov/cder or cber). Because biologics can pose unique
challenges in animal study design (for example, species-specific binding or
immunogenicity of human proteins in animals), there is a specific ICH document
under development concerning the safety evaluation of biotechnology-derived
pharmaceuticals (“Preclinical Testing of Biotechnology-Derived
Pharmaceuticals™).

1. Pharmacokinetics

Animal studies of drug absorption, distribution, metabolism and
excretion are important during the early IND phase to aid in toxicity
study interpretation but need not all be completed prior to Phase 1.
Generally, for initial studies in humans, determination of
pharmacokinetic (PK) parameters such as area under the curve (AUC),
maximum concentration (C_,. ) and half-life (t,, ) in animals is sufficient
to provide a basis for predicting safe clinical exposure.

Draft Guidance - Not for Implementation 1/3/97 7
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Preclinical testing of combinations of drugs (or biologics) to be used in
patients with RA is often not feasible before the initial clinical trials
since a variety of drugs , including NSAIDs, analgesics, corticosteroids,
and disease modifying anti-rheumatic drugs (DMARDSs) are currently
used to treat RA patients. To evaluate potential interactions, information
on the impact of concomitant therapies on pharmacokinetics may be
needed to optimize dosing regimens and to identify potential safety
concerns. Metabolic interactions often may be assessed in an in vitro
system using animal or human liver slices, microsomal preparations, or
purified p450 enzymes.

Interactions may also result from the presence of individual- or
disease-specific factors, such as rheumatoid factor, which may bind to
various monoclonal antibody therapeutics; in vitro binding studies which
identify patients with high titers may be useful in identifying patients
who may exhibit unique pharraacokinetics or patterns of clinical
response.

Biological activity

The biological activity of a potential anti-rheumatic therapy should be
established using multiple preclinical model systems (i.e., in vitro, in
vivo, ex vivo). In vitro screens can utilize cells or tissues derived from
animal or human sources and are generally used to select drug candidates
that have a desired effect on a molecular target. Such assays can also be
used to devise appropriate bioassays for the selected agent. Animals,
either healthy, with rheumatic disease (spontaneous or induced) or
genetically modified, are subsequently used to determine whether the
biological effect can be demonstrated in vivo. While the in vivo system
used should mimic one or more aspects of rheumatoid arthritis or its
etiology, it is expected that each animal model will have its limitations.

a. In vitro:

Data from in vitro studies can be useful in defining the potential
mechanism of a drug or biologic and for determining relevance of a
particular animal species for in vivo assessment of activity or safety.
These data are especially useful if a potential surrogate marker can be
identified in preclinical studies. For example, if the product is intended
to affect the CD, receptor on lymphocytes, this receptor may be used as a
surrogate marker for both activity and certain toxicities.

Draft Guidance - Not for Implementation 137 8
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Several in vitro tests may be utilized depending on the mechanism of
action of the drug or biologic. For example, binding assays may be
useful for developing receptor antagonists or monoclonal antibodies. In
vitro functional assays, e.g., platelet and neutrophil aggregation, may be
useful tests for identifying inhibitors of inflammatory mediators.
Enzymatic assays (such as in vitro or ex vivo inhibition of
cyclooxygenase, lipoxygenase and phospholipase) may also be useful for
determining selectivity for the inhibition of isozymes.

b. In vivo

Selection of animal models should be made on the basis of
pharmacodynamic responses, similarity of animal disease etiology to
clinical disease, and/or to define mechanism-based toxicity. Ideally,
products that are targeted for a subset of arthritic patients should be
developed in an experimexntal model(s) that is most relevant to that
subset. For example, rats are not sensitive to drugs which inhibit 5-
lipoxygenase. Therefore, mouse or rabbit models are more relevant to
evaluate the anti-inflammatory activity of leukotriene inhibitors.

The development of rheumatic disease models to allow screening for
potential RA drug candidates is encouraged. The following examples are
meant only to illustrate some models which are in current use and are not
intended to suggest excluding the use of others.

Collagen-induced arthritis (CIA

Collagen-inducted arthritis is often considered to be a suitable model for
studying potential drugs or biologics active in human rheumatoid arthritis
because of the involvement of localized major histocompatibility
complete class II-restricted T helper cell activation and similar
histopathological lesions. Radiographs of joints affected by CIA often
show erosive changes similar to those seen in human rheumatoid
arthritis. The progressive arthritis often results in RA-like joint
deformity and dysfunction. Anti-collagen antibodies, which occur in
some patients with RA, develop in the CIA model.

The collagen-induced arthritis model has been useful for identifying
immunosuppressants and steroid hormones as well as inhibitors of
inflammatory mediators. Since this model can be induced in several
animal species it may be especially useful for evaluating drugs that have
species-specificity, e.g., leukotriene antagonists and 5-lipoxygenase
inhibitors. In addition, while functional tests are not routinely used in

Draft Guidance - Not for Implementation 139 9
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this model, incorporation of measures of mobility and joint function may
enhance its predictive value.

Naturally occurring arthritis or autoimmune response:

MRL/Ipr mice, Biozzi H mice and DBA/1 mice have been used to
examine the onset of drug-induced tolerance and immunosuppressant
drug effects on autoimmunity. The MRL/Ipr mouse model has been
useful for evaluating immunosuppressants and hormones.

Rat carrageenin-indu acute model of inflammation:

This model has been useful in assessing anti-inflammatory activity of
cyclooxygenase inhibitors. Most of the animal models that involve
inflammation in the paw may be used for measuring antiphlogistic action
of a drug.

Adjuvant-induced arthritis in r AA):

AA in rats has been frequently used for screening non-steroidal anti-
inflammatory drugs and inhibitors of inflammatory cytokines as well as
antimetabolite-like immunosuppressants.

tre ccal cell wall-induced arthritis:

This model has been used for developing cytokine inhibitors.

Experimental organ transplant in animals:

This model has been used to identify the activity of immunosuppressants
and antimetabolites, particularly those directed at cytolytic cellular
immune processes.

Transgenic animal modeis:

A number of transgenic animal models are being developed for the study
of rheumatoid arthritis and may prove useful over the next decade.
Some examples include: transgenic mice that carry genes for the env-Px
region of the human T cell leukemia virus type I genome, humanTNF,
CD4, HLA B-27 etc.

Draft Guidance - Not for Implementation 13/7 10



3. Toxicology

Preclinical toxicology studies of a drug or biological product are
designed to characterize general and specific toxicity using dosing routes
and regimens as similar as possible to the proposed clinical trials with
consideration of the demographics and disease status of the intended
patient population. For instance, the prevalence of RA is high in
females. Therefore, reproductive toxicity studies should be completed
early in clinical development to support the inclusion of women of child
bearing age in early phases of clinical trials.

Immunomodulatory or immunosuppressive agents administered to RA
patients as monotherapy or in combination raise concerns about the
adverse effects oWunosuppression. For example,
malignancies (i.e., lymphomas) are a knownrisk of long- term, non-
selective immunosuppression used for treatment of graft recipients.
Investigational drug-related opportunistic infections and mortality related
to immunosuppression have occurred in RA patients. Sponsors are
encouraged to identify and utilize animal models which may assist in
selecting drug candidates that selectively inhibit cells and processes
responsible for RA.

Anti-rheumatic drugs are often used in combination in an attempt to
improve outcomes and minimize toxicities. However, nginteracti\ogs\
may result in increased toxicity, even at lower than previously evaluated
doses of either agent. This concern is especially evident for agents
which have long half-lives or non-selective activity, or for drugs which
share common target organ toxicity. Preclinical toxicity studies which
evaluate the use of combined agents may be helpful in predicting clinical
safety hazards. The duration of toxicity dosing of animals is usually
linked to patient dosing regimens. Development and validation of in
vitro or whole animal models is encouraged to address concerns
regarding short or long-term patient risk due to immunosuppression.

B. Pharmacokinetic/Pharmacodynamic Strategies

FDA is currently developing specific guidance for the performance of studies to
characterize the PK/PD performance of products which should be consulted
when it is completed (expected completion 6/97). In vivo pharmacokinetic
studies are needed to evaluate drug disposition and metabolism, degree of
linearity and accumulation, dose proportionality, and, for oral dosage forms,
food interactions.® Some of these data may be gathered in a single study

Draft Guidance - Not for Implementation 1397 11
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designed to evaluate a number of parameters. During formulation development,
bioequivalence studies linking formulations may be necessary.

Because polypharmacy is common during the treatment of rheumatic disorders,
in vitro binding studies with blood from patients with active disease should be
used as a preliminary screening tool for potential displacement reactions.

For products that may interact with rheumatoid factors, e.g., monoclonal
antibodies, the frequency of patients with RF reactive to the antibody, as well as
the impact of interactions on the pharmacokinetics of the product, should be
evaluated when possible.

Considerations in Phase 1 Trials

For general information on clinical development pertaining to most drugs and
biological products, see "General Considerations for the Clinical Evaluation of
Drugs."’

"Phase 1" has two connotations: one refers to the earliest, first-time-into-
humans trials, while the other encompasses studies of pharmacokinetics,
metabolism, drug interactions, special populations and other clinical
pharmacology trials described above. It is expected that both Kinds of Phase 1
trials will ordinarily be conducted during the clinical evaluation of therapies for
RA. This section is primarily intended to discuss issues related to the first time
people are exposed to the drug (including to a particular dose level, or duration
of therapy).

1. Settings and investigators

First-time-into-humans Phase 1 studies should be carried out in
institutions with a full range of clinicai and laboratory facilities and the
patients should be kept under close observation. It is desirable that the
trials be under the directioﬁfplfﬁi&ﬁﬁs with experience in early drug
development and rheumatology, or that a team of investigators
combining experience in rheumatology and clinical pharmacology be
employed.

2. Subjects

First-time-in-humans drug trials are frequently conducted in healthy
volunteers. Such studies are predicated upon the ability to perform, and
to interpret the results of, preclinical animal tests. If the preclinical
testing does not reveal votential mutagenic, immune system or

Draft Guidance - Not for Implementation 1297 12
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potentially serious effects at or near the expected therapeutic range,
testing in volunteers is initiated However, for biological and drug
products that have potentially serious toxicities, it may be appropriate for
initial testing to be performed in patients with some potential to benefit.
This has created challenges in selecting an appropriate initial patient
population.

For drugs and biologics that have been tested in relevant preclinical
toxicity evaluations and have been found relatively safe, without the
potential for mutagenic, immune system or other serious effects at the
proposed doses, trials may be initiated in healthy volunteers. If
however, significant effects have been demonstrated or might be
possible, selection of an appropriate patient population is necessary. It
is recommended that patients meet the ACR criteria for both diagnosis
and activity of RA and be without other serious medical conditions.
Patients with minimal disease are sometimes not appropriate for the same
reasons that the testing is not initiated in healthy volunteers. Patients
with devastating RA may also not be the best starting population because
of the medical complications of their disease. In addition, they may be
less likely to respond to therapy.

There is ongoing epidemiologic work on identifying markers of
increased risk in RA: these could be useful for identifying patients with
poor prognoses who might be considered for very aggressive treatments
(e.g., immunoablative therapies followed by stem cell transplants) of
potential high toxicity. Application of epidemiologic studies may allow a
very aggressive treatment to be restricted to a subset of RA patients who
have a demonstrated shortencu lifespan due to their disease, e.g.,
subjects with greater than 30 affected joints or a score on the HAQ with
fewer than 75% of questions answered “with ease.”

and that some provisions be made to assess that patients understand what -
they are consenting to. If the potential exists for disease exacerbatior;"

this should be part of the informed consent.

In any case it is particularly important that informed consent be complete %

When the characteristics of the agent suggest that it may potentially have
long-term gonadal effects, it is desirable that men and women not
wishing to parent children be chosen for Phase 1 studies.

Trial design
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Ordinarily, initial Phase 1 studies are sequential dose escalation trials, in
which safety and tolerance at a specific dose is established before
exposing additional subjects to a higher dose. A single dose is almost
always tested first, followed by repeated dose studies; however, this
design is influenced by the type of agent used. Although escalating the
dosage to a clearly determined maximum-tolerated-dose (MTD) will aid
future trial design, in some instances it is not medically prudent to try to
fully characterize the MTD. Additionally, for some products, an MTD
may not be definable.

The starting drug dose choser, is often a "no adverse effect” dose
(determined by interspecies mg/m’/day dose conversion from animal to
human). For biologicals, the initial dose chosen is often one thought to
have no adverse biologic effect. Conservative dose escalations (e.g.,
half log or less), are usually recommended.

Concomitant therapy

Use of low-dose corticosteroids (up to 10 mg prednisone equivalent
daily), and NSAIDS may ordinarily be continued in Phase 1 trials.
Concomitant therapy with methotrexate and similar agents should be
avoided in initial phase 1 trials of all novel antirheumatic drugs,
biologics and devices because of the difficulty of differentiating the
toxicity of the novel agent from that of the co-administered product.

Physicians now prescribe methotrexate and similar agents earlier in the
course of rheumatoid arthritis. Recruiting adequate numbers of patients
not taking these agents may be w.fficult. Approaches which may allow
the use of methotrexate and similar agents in later Phase 1 trials include:
(a) obtaining reassuring eviderce of lack of toxicity from relevant animal
models in which co-administration occurred; and (b) starting at doses
significantly lower than the "no adverse effect level” of the single agent
as determined by preclinical studies. Such proposals should be discussed
in the planning stages with Agency staff.

Observations

a. Safety
The standard batteries of éafety observations have been described
elsewhere. However, additional types of safety observations may

be necessary, e.g., tests of effects on cellular and humoral
immune function or host defenses. For products with the
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potential for effects lasting long afte: administration, or for
delayed toxicity, appropriate follow-up should be designed. For
example, Phase 1 studies of agents used to deplete or modify the
function of T-cell subsets should be designed to carefully assess
both the short and long-term effects on number and functional
status (e.g., DTH responses) of cell populations and other
pertinent pharmacodynamic assays during therapy and during
follow-up.

It is desirable to incorporate individual patient adverse event
stopping/withdrawal “rules” into protocol designs. In addition,
incorporation of stopping or modification rules for adverse events
into trial designs is often advisable. For example, dose escalation
rules should be clearly defined in dose-finding studies, with
provisions for enrollment of additional patients at a given dose if
possible significant adverse events are observed at that dose.

b. Efficacy

Developing an understanding of the agent's therapeutic potential
in early trials is highly desirable for efficient product
development. This may be attempted in Phase 1, but can only be
achieved by performing controlled trials. RA responses in open
trials are of questionable value in indicating efficacy.
Consideration should be given to the more modest goal of
determining whether the pharmacological effect predicted from
the preclinical development is present (proof-of-concept).

D. Considerations in Phase 2 trials

During Phase 2, larger, often longer-term trials are employed to better define &
the dose- and exposure-related activity and toxicity of the agent. Enough
information should be generated to ensure that the Phase 3 trials can be

conducted safely and with a high probability of success. In addition, Phase 2

trials should solidify a total drug development strategy, to ensure that, after the
Phase 3 safety/efficacy trials are done, all of the information needed for

registration will have been gathered, including an appropriate safety database,
clinical pharmacology, dose response data, the exploration in special populations
(e.g., renal failure, hepatic failure), and drug interaction information with

agents expected to be co-administered.
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There is nothing to preclude conducting additional "Phase 1" clinical
pharmacology studies and Phase 2 trials while the Phase 3 development is

ongoing.
The following issues are important for Phase 2 trials in RA:

Dose finding
comparison trials are ordinarily recommended. The use of a placebo

1.
arm is desirable for several reasons. First, if no difference is found
among doses, there is usually no other way to determine whether all

doses were equally effective or equally ineffective. Second, if a dose-
If use of a placebo is not possibie,

This is a central challenge of Phase 2 development. Once a reasonably
response trend is found, the placebo arm may indicate the possible

safe range of doses has been established, randomized, parallel arm dose-

magnitude of the observed effect.
designs should include wide dose ranges (durations, repetitions, etc.).
Active-controlled designs that specify an arm with a well-characterized,
known therapy can also be very useful.
Signs and symptoms measures may be used for dose finding studies, i.c.,
it is not contemplated that separate dose-finding be done for the longer-

term endpoints.
For agents that are thought to have prompt action and rapid offset of
effect, alternative designs, including cross-overs and titration designs,
may be useful, although historically this has not been the case. Trials of
two or more doses which permit liberal titrating per the patients'
responses are unlikely to clearly demonstrate a dose response, because
these titration designs result in a blurring of any real dose distinction that

may exist.
The desirability of identifying a range of doses with acceptable toxicity

and reasonable activity, for study in Phase 3, cannot be stressed enough.

2. Safety
T
Every RA investigational therapy raises safety concerns. Whenever
there is a potential for significant, long-lasting or delayed-onset
toxicities, it is desirable to design the Phase 2 studies to provide a group
of patients with longer-term follow-up preceding the larger Phase 3

studies. Provisions for long-term follow-up can be helpful in addressing
issues prior to approval/registration (e.g., issues relating to the potential

16
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for immunosuppression, opportunistic infecticas, neoplasia, and
induction of autoimmune disease).

It is desirable to develop a standardized toxicity grading scale for use in
all trials of a product, based on the known and suspected toxicities of the
product, or of the drug class. This scale may be developed in early
Phase 2. This may improve consistency of adverse event reporting, and
allow more accurate comparisons among trials.

3. Additional development aspects
a. Conc?_rrliggt therapy

U —

Before starting Phase 3 trials, an evaluation of the test product's
interaction with the other agents likely to be used by the target
population should be performed. Initial information can be
established based on metabolic pathways, studies of in vitro
systems, animal or human pharmacology studies, or drug
interaction studies. This type of information is helpful in
directing areas in need of clinical evaluation. When products are
intended to be tested as combination therapy with the
investigational agent, substantial information on interactions and
safety of co-administration should be developed in Phase 2.

b. Gender effects
/— )

Most RA trials have predominanily female enrollment. Sponsors
should evaluate whether the observed safety and efficacy findings
are restricted to women or can be also extrapolated to male
subjects. This may be accomplished by subset analyses from
trizls, PK data, or other information.®

E. Efficacy Trial Considerations

The overall goal of Phase 3 work is to demonstrate the efficacy of the product in
convincing controlled trials, and to accrue a sufficient safety database.
Efficacy trial protocols should contain an analytical plan that precisely identifies
the primary comparison(s) to be made, the criteria for success of the trial, and
the statistical tests that will be used. These should be linked to the labeling
claim that would be supported by the trial. Any additional planned, ongoing, or
completed trials that are also intended to support the claim should be identified.

1. Global considerations
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a.

Patient selection

1)

2)

Activity of disease: Unless some other specific subgroup
is targeted, patients enrolled in efficacy trials should at a
minimum have disease definition and disease activity as
defined by ACR criteria. Consultation with the Agency
on the generalizability of claims derived from trials with
significant limitations on entry criteria 1s recommended.

To enhance the power of the trial, strategies to improve
the chances of a response to therapy are often employed.
Some designs incorporate an attempt to select active
patients by withdrawing background treatment and
allowing patients to “flare”. Only individuals with
sufficiently high scores are enrolled. The relevance of
this type of observed flare is questionable and its ability to
predict active disease has not been established. Many
patients randomized to placebo in such studies exhibit the
characteristic response of rapidly returning almost to
baseline without further treatment. In addition, when
patients undergo blinded withdrawal from therapy within
these trials, similar dramatic flares are not observed. This
raises the question of whether there is an expectation bias
on the part of patients, who have been told about the flare
procedure, and ascertainment bias on the part of
investigators, who wish to have patients meet the entry
criteria and enroll in the study. These uncertainties and
instabilities around the outcome measures used in such
trials should be kept in mind when employing these
designs.

A proportionately smaller, but nevertheless noticeable and
prompt "regression to the mean" is noted in the joint
scores of patients required to have a certain minimum
value for trial entry in trials not employing a "flare"
strategy. This means that patients, on the whole, will not
actually be as active as anticipated when the entry criteria
are set. The mechanisms are similar to the above
example.

Subgrouping patients by disease markers: RA is likely
composed of a number of more or less distinct diseases
delineated by a common genetic background,
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corresponding clinical manifestations, similar serologies,
and responses to therapy and prognoses. The study of RA
may be enhanced by using more homogeneous groups
defined by markers with clear prognostic significance.
Novel epidemiologic and molecular genetic approaches
may lead to identification of even more subgroups.
However, prospective studies are first needed to confirm
the clinical usefulness of new purported prognostic
factors. Where existing data do support markers as
prognostic indicators (risk factors), the presence of
rheumatoid factor, erosive or vasculitic disease, and DR4
homozygosity, should be taken into consideration in the
design of trials. Although in some cases such studies may
limit generalizability and impact labeling of the final
product it is also possible that such targeting may improve
the risk/benefit profiie.

Concomitant antirheumatic therapy

Studies in RA patients, except in those with very mild disease,
are carried out in the presence of concurrent active therapies,
including steroids, NSAIDS, hydroxy chloroquine, etc. This
concurrent therapy creates numerous challenges in patient
selection, toxicity monitoring and clinical trial design. For
example, since methotrexate therapy is used to treat many RA
patients, new agents will be vsed in combination with
methotrexate in clinical practice, unless a contraindication exists.
Therefore, unless a prohibition on concurrent methotrexate is
supportable, data regarding use of the investigational agent in
combination with methotrexate is necessary to evaluate the
potential for immunosuppression from combination therapy.
Other agents may need to be similarly evaluated.

In addition, patients can be categorized according to their
responses to standard therapy. Varying trial designs may be
required to assess the response of different subgroups to an
investigational therapy. For example, with respect to
methotrexate use, the RA population can be divided into five
groups: (1) methotrexate non-candidates - disease too mild or too
early for methotrexate; (2) methotrexate candidates - disease
sufficiently (or will become sufficiently) active to justify
methotrexate; (3) methotrexate successes - disease reduced to
negligible amounts; (4) methotrexate failures - clear drug failures,
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for inefficacy or tolerability, and (5) methotrexate "partial
responders” - with considerable residual disease despite
methotrexate. Each of these groups might be considered
separately for candidacy for an investigational agent, and with
respect to an appropriate trial design. If only a subpopulation of
RA patients (e.g. methotrexate non-responders) is studied in a
particular trial, the results would ordinarily reflect efficacy only
in that group. Any planned subpopulations should be clinically
distinguishable. Sponsors should consult Agency personnel when
planning a clinical development program contemplating an RA
claim that is limited to a subpopulation of the disease.

Other Concomitant Therapies

Most patients with RA are taking concomitant medications. Use
of medicines unlikely to influence treatment outcomes (e.g.,
antihypertensives) should simply be recorded, although
investigators should be alert for possible drug interactions. The
following approaches may be considered in dealing with arthritis
medications or analgesics. Obtaining information during clinical
development on co-administration of the test medication and
expected concomitant medicaticns is desirable.

1) Prohibit their use. This strategy may result in
noncompliance or an increased number of dropouts.

2) Incorporate protocol-specified use, with monitoring. With
this strategy, additional analgesic use (and possible other
arthritis medications) may be used according to protocol
specified criteria. In addition, for long duration studies,
protocols should address whether intra-articular steroids
are permitted and, if so, for how long assessments of the
involved joint are excluded from analysis, and the manner
in which “stress” doses of corticosteroids for surgery,
etc., are to be handled and how soon after such doses
protocol assessments would be allowed.

3) Design analgesic use, or its quantitative consumption, as
(part of) an efficacy endpoint.

4) Define use of more arthritis treatments as (part of) an
efficacy endpoint, or as (part of) a definition of treatment
failure.
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Stratification

Randomization is intended to balance confounders; however, in
any specific trial, especially a small one, randomization may fail
to achieve balance. It may be advisable to stratify known (or
highly suspected) major risk factors to ensure their balance across
arms. Any factor whose influence on the outcome is suspected to
be as strong as the treatment’s influence should be considered for
stratification (e.g., erosive disease, presence of rheumatoid
factor). An often overlooked risk factor is the patient's past
therapeutic history. (See statistical section for further discussion)

Blinding

Because most RA outcome measures have a high degree of
subjectivity, full patient and assessor blinding are usually needed
for a credible inference. Designs may have compromised
blinding if there is not an approximate parallelism in time to
onset, nature of response, and toxicity profile. Trials should
have parallel dosing in both arms so that a drug requiring
frequent dose manipulations does not threaten the blind. If "arm
specific" treatment adjustments are necessary, €.g., per
monitored drug levels, these can be done by an unblinded (and
sequestered) third party, in oracr to maintain patient and assessor
blinding. Similarly, if the blind is likely to be compromised by
infusion related events or other features of the treatment protocol,
critical treatment endpoints such as joint counts should be
assessed by an indepe:. .ent party with no knowledge of the
subject’s history.

Effects of dropouts and noncompliance.

It is important that trials be designed to minimize dropouts and
the attendant information loss. Traditionally, recommended RA
trial designs have focused on eliminating sources of variability,
for example, extra pain medications, intra-articular injections,
etc. Often, these treatments constituted a major protocol
violation, requiring that the patient be dropped from the study.
There is a trade-off between patient retention and tolerance of
variability in RA trial design. Protocols demanding rigid
adherence may yield uninterpretable results because of dropouts
and noncompliance emanating from patient and investigator
intolerance of the requirements. On the other hand, protocols
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permitting any kind of additio=al intervention may likewise be so
confounded as to defy interpretation.

The following strategies may help minimize loss of information:

D

2)

3)

4)

Use screening or run-in periods so that patients are
randomized to treatment groups only after their eligibility
and commitment is confirmed.

Thoroughly train investigators and study personnel to
minimize inappropriate enrollments, protocol violations,
and other deviations that would decrease the ability to
assess trial outcomes.

Include dropout in the definition of the endpoint, as in a
time to defined treatment failure, or a defined by-patient
success or failure.

One example of this approach would be to use a protocol
defined response rate as the primary endpoint. Dropouts, \f‘E"'\ ‘
and patients not dropping out, but having minimal or no
response to therapy, are classified as nonresponders.

With this type of endpoint, the criteria for classification as
a nonresponder need to be clearly and prospectively
defined. [Issue for Advisory Committee members: Is
this approach appropriate?] [Illustration: In a study of 6
months duration the primary endpoint could be a
comparison of the proportion of patients with an ACR 20
response at six months. Such a protocol might specify
that if no more than 15% improvement compared to
baseline were seen on two consecutive study visits after
two months on protocol, the subject would be declared a
nonresponder. Nonresponders could be removed from
study drug, and changed to an alternative treatment if
desired by physician and patient, but would continue to be
followed until the end of the study.]

Make provisions for following patients who have stopped 4
experimental treatment. Options include allowing a

protocol specified crossover to a standard therapy, for
patients meeting predefined criteria for treatment failure.
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5) Allow more flexibility in trea:ment options during the
study. Some designs that have been used include allowing
dose adjustment of the comparator arm (assessor and
patient blinded); allowing add-on therapy for patients
meeting predefined criteria for inadequate response, and
allowing a limited number of joint injections, with
elimination of that joint from assessment.

Trial designs in RA

Clinical trials in RA can be designed to test a difference - demonstrating
that the investigational product is superior to control (placebo, lower test
dose, another active agent), or they can be designed to test an
equivalence claim - demonstrating no difference in efficacy from active
control. Placebo-, dose-, concentration or active-controlled designs are
acceptable. It is desirable that at least one study show an unequivocal
treatment effect, i.e., the test drug has better efficacy than a randomized
control arm, whether the control arm is a lower dose of the agent, an
"active" control, or a placebo.

a.

b.

Superiority trials

he standard two arm, investigational agent versus placebo
design has been the most common RA design and is the most
straightforward. The details of trial design will depend on the
population tested. Patients with mildly active RA taking only
NSAIDS, who have never been treated with an additional class of
therapy, may be enrolled in a placebo-controlled trial with
continuation of NSAID background therapy; however, patients
doing poorly on NSAIDs alone are usually not appropriate
candidates for placebo controlled trials. The same considerations
apply to patients who are partial responders to, or who have
failed, various other treatments.

Alternative versions of the two arm difference design are a
standard dose response study, and a superior to active control
hypothesis. These designs may accommodate the need to provide
active treatment to patient groups where randomization to placebo
is not feasible.

Equivalence trials
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Equivalence trials are designed tc support a claim of effectiveness
by showing that the investigational drug is mos&W
as an active control. The criteria for determining equivalence )
should be prospectively stated and should be based on achieving
95% confidence that the real difference is smaller than a
predetermined amount. Standard confidence limit statistical
techniques should be used. Achieving similar point estimates of
the efficacy of the two agents is not a demonstration of
equivalence. Equivalence trials usually require more patients to
achieve adequate power than difference trials. /
A major problem in equivalency trials is assuring that both
treatments were equally effective rather than equally ineffective.
Approved agents for RA have fairly small effects and frequently
fail to show efficacy when tested against a placebo. Comparative
trials intended to show "equivalence" to such treatments, when
not anchored by a placebo control group, may lack credibility. It
is desirable in equivalence designs to select highly effective
comparative agents used in the optimum dose and patient
population. If possible, use of a third (placebo or lower dose)
arm, so that a treatment difference can be shown, is a desirable
strategy in equivalence trials. This arm would not necessarily
have as many patients or as long a duration as the active
comparators. It is important to design both efficacy and safety
measures in a manner that is not biased against the control to
ensure a "fair comparison."

Trial conduct that adds to the inherent variability in the outcomes
may obscure differences and thus lead to a false conclusion of
equivalence. This is the opposite of a difference design, where
sources of variability work against trial success. For this reason,
minimizing dropouts, patient non-compliance, aind missing data is
essential to the credibility of the study.

[Example of a statistical equivalence test: As an example of
these design decisions, consider the setting where response rates
to methotrexate (in methotrexate candidates) with measures such
as the ACR 20% are estimated to be on the order of 50%. In this
setting, new agents studied in equivalence designs with the
methotrexate control might, for example, be expected to show a
responder rate around 50%, with a 95% confidence interval or
window in the range of up to + 20%. In other words, if the
agent shows the lower bound of the response rate within 20% of
the active control response rate result, and if both the test and
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£ 3 methotrexate statistically exceed the recponse rate for a negative
control arm, equivalence would be declared. 80% power
calculations to determine sample sizes, given the null hypothesis
of not more than a 20% difference of two agents assumed
equivalent, yields a figure in the range of 125 patients per arm.]

As noted above, requirements for patient number and/or trial
duration are usually more demanding for equivalence trials
compared with difference trials. Proposals for equivalence trials
will be considered by the Agency on a case-by-case basis,
depending on the particular agent of interest, the positive control
used, the outcomes measured, and the patients enrolled.

C. Trial designs novel to the study of RA

The following decigns have not been traditionally used in the
study of new RA treatments, but may be considered in certain
circumstances.

1) Withdrawal designs. The withdrawal design -- in which
patients in both arms of a study are treated with the
investigational agent, which is then blindly withdrawn
from one arm, after which patient outcomes are compared
-- is sometimes used to assess efficacy. Demonstration of
statistically significant worsening in patients taken off the
investigational drug demonstrates effectiveness. Natural
endpoints for withdrawal designs are "time to (predefined)
worsening" using standard "time-to-occurrence"” statistical
tests, or a simple comparison of proportion of outcomes in
the two arms. Withdrawal studies may be performed with
both arms on background therapy.

)

2) Induction designs. [Issue for Advisory Committee
members: FDA would like advice on the evaluation of
short-term administration of agents that are intended
to have longer term results--hence the term
“induction.”]

3. Analytical Issues

a. Handling Dropouts.

D
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Historically, inferences from RA trials have suffered from
diminished reliability because of information loss due to
dropouts. . Dropouts probably never occur randomly, and rarely
occur full)Wﬁ'fMem being tested, so there is
always the possibility that dropouts introduce a bias. This
problem is common in many randomized trials. There have been
methods proposed for analyzing the effects of dropouts, but none
is fully adequate. An approach with the potential to deal with this
problem is to follow all patients, including dropouts, to the
planned trial endpoint (even if post dropout information is
confounded by new therapy).

This problem is not solved by using the "intent-to-treat" (i.e., all
randomized patients included) analysis with an imputation by
"last observation carried forward" (hereafter called ITT/LOCF),
nor by showing that ITT/LOCF and PP/OC (per protocol
completers/observed cases only) analyses concur.

Thus, the effects of dropouts should be addressed in all trial
analyses to demonstrate that the conclusion is robust. This may
be accomplished by showing the result holds despite application
of the "worse case rule” - assign all post-dropout scores for
placebo patients the best score, and for all for the drug patients
the worst score.

Comparison to baseline outcome measures

A phenomenon frequently observed in RA, as well as other
conditions, is that patients who stay in trials do better than those
who drop out: "Responders do better than non-responders.” This
is true for both placebo groups and active treatment groups. If
observations of the disease were made exclusively from clinical
trials, one might conclude that the natural history of the disease is
inexorable improvement. This phenomenon is attributable to
preferential dropout of worsening patients (a phenomenon not
adequately compensated for in LOCF analysis) as well as
“regression to the mean.” The problem is exacerbated in flare
designs, where all patients have major improvement regardless of
treatment status. This fact makes comparison-to-baseline
outcome measures very difficult to assess, since, very often,
much of the improvement noted has no relationship to a treatment
effect. For these reasons, active controlled trials not
incorporating a placebo arm, and using comparisons to baseline,
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may be extremely difficult to interpret, especially if a flare design
is employed.

4. Statistical Considerations in Efficacy Trial Design

It is advisable to discuss the design and analysis with the FDA review
team prior to embarking on a study. In addition, FDA’s Guideline for
Format and Content of the Clinical and Statistical Sections of New Drug
Applications contains useful information.

a. Randomization/Stratification

The purpose of randomization is to allocate patients to treatment
groups to assure that unbiased estimates of differential treatment
effects exist, since it is not possible to predict all influential
factors.

In some clinical trials, there are known factors that are at least as
influential in controlling the observed severity of disease as the
drugs being studied. Stratification may be used to avoid relying
on randomization properties to balance patient assignment for
these factors. Stratification 1s implemented by constraining
simple randomization to balance the assignment of patients to
treatment groups for the chosen stratification factors.

Every Phase 2 and Phase 3 study protocol should contain a
randomization section. All constraints imposed on the
randomization should be explicitly identified. It can then be
inferred, when a stratification factor or sample size allocation
constraint is not mentioned in a protocol, that there exists no
corresponding randomization constraint. This applies to whether
patients are blocked to balance treatment assignment for time of
patient entry into study and to the more obvious stratifications on
center and baseline.

Because stratification implies constraints on randomization,
studies that have been stratified for certain factor(s) should
account for these factors in the statistical section of the study
protocol. The protocol analysis should be implemented for each
study.
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L There are also statistical procedures to address bias in treatment
group comparisons by adjusting for imbalances in pre-specified
factors (covariates).

It is not required that randomization be stratified; however,
failure to stratify can be unwise. In all clinical trials, practical
judgment is required in deciding when to stratify. There are
reasons to choose stratification and reasons to choose statistical
adjustments.

1) The advantages of stratification are, first, that it is better
to avoid possibly major statistical adjustments of
differential treatment effects. Stratification would
essentially eliminate the effect of such adjustments before
analysis began. Second, although stratification and
statistical adjustment procedures are both designed to
remove bias in estimated treatment effects, stratification is
more powerful. This is because stratification leads to
smaller variances of estimated treatment effects than does
statistical adjustment without stratification. Finally, the
inclusion of stratification factors into a statistical analysis
model should result in increased power to detect
effectiveness.

)

[
1]

2) Stratification becomes increasingly clumsy as the number
of strata increases, and consequently, the available
number of randomizable patients per cell decreases. It is
logistically simpler not to stratify, relying on statistical
methods to adjust for the minor imbalances usually
resulting from failure to stratify.

The best approach may be to combine stratification,
applied to a limited number of the most influential
prognostic factors, with statistical modeling. Statistical
modeling would account for stratification and would be
used to adjust for the effects of a parsimonious number of
the most important remaining factors.

b. The Identification of Primary Efficacy Variables

)
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Each Phase 2 or Phase 3 study protocol should identify the
primary and secondary efficacy variables. Primary efficacy
variables are critical to the identification of the effectiveness of
the product. It is for the primary efficacy variables that
statistically significant results are expected to confirm the
superiority or the clinical equivalence of a product. Secondary
efficacy variables are those which support the validity of the
primary variables but which are not critical in deciding if this
product is effective. It is helpful, but not necessary, that
statistical evidence of efficacy be shown for secondary efficacy
variables.

c. Prespecification of Statistical Analysis

Statistical analysis of primary clinical endpoints is part of the
process for obtaining consistent and convincing evidence of
product efficacy. These statistical analyses should not be data
driven. In part, this is implemented by identifying, in each study
protocol, before data are available for analysis, a sufficient
description of the statistical analyses of these primary efficacy
variables so that an independent statistician could perform the
protocol analyses. This description of the statistical analyses
should include but not necessatily be limited to specifying

(1) what constitutes the minimal statistical results needed to
demonstrate a successful outcome, (2) whether statistical tests of
hypothesis or confidence intervals will be 1- or 2-sided, (3) what
level of significance is 0 be used, (4) how missing values and
dropouts are to be handled, (5) the mathematical expression of the
statistical model used, and (6) the planned multiple treatment
comparison method.

d. Multiple Endpoints

1) Many RA studies use multiple endpoints to assess primary
evidence of effectiveness. For example, for the four
measures recommended in FDA’s previous guideline, trial
results were considered to support a conclusion of
effectiveness when statistical evidence of efficacy was
shown for at least 3 of the 4 measures: physician global
assessment, patient global assessment, swollen joint count,
and painful joint count.
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2) Multivariate statistical methods are also available for
analyzing the set of primary efficacy variables.

3) Efficacy variables can be combined within patients
(composite endpoint). Such a fixed combination of
efficacy measures should be well defined in the study
protocol. Composite efficacy variables have the
advantage of avoiding several statistical and inferential
difficulties associated with multiple endpoints.

Dropouts

Dropouts are patients who, after a certain period of time in a
trial, fail to provide clinical efficacy data scheduled by protocol
to be collected. Frequently, dropouts occur for reasons related to
taking the assigned test drug (adverse effects or lack of efficacy).
Since dropouts do not usually occur randomly, the remaining
patients constitute a biased sub-sample of the patients originally
randomized.

Methods used to handle dropouts, such as the "LOCF" and
"completers” analyses are not fully satisfactory even though they
have often served as the basis for determining that adequate
statistical evidence of efficacy has been provided. The LOCF
method generally does not preserve the size of the test, either for
the comparison of fine! « servations or for the comparison of
rates of change. Alternative methods include growth curve
analysis and random eftects regression. These are also
susceptible to informative censoring--that is, dropping out
depends on the value of the response. It is often useful to show
that the results hold for a variety of analyses--i.e., they are
robust.

Trials with Several Treatment groups/Multiple Comparisons

In clinical trials involving more than two treatment groups, a
statistical multiple comparison procedure controlling the
experiment-wise error rate to 5% or less should be applied. In
essence, there should be overall statistical evidence of a treatment
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main effect before attempting to mate specific drug comparisons
relevant to proposed drug labeling.

Interim Analyses

Interim analyses are those which, for any purpose, are performed
on partially accumulated clinical trial efficacy data. The study
protocol should state whether such interim analyses are planned
or not planned. Should interim analyses be planned, that plan
and its implementation should be described in the protocol. The
protocol should identify the scheduling of these analyses, the
method to be applied for adjusting significance levels, and the
corresponding time sequence of significance levels at which
statistically significant results will be claimed.

While an interim analysis may not be thought to affect the
subsequent collection of efficacy data, interim analyses carry an
additional risk that the blinding or conduct of a study may have
been compromised. Because multiple tests (including interim
analyses) alter the true significance level, methods have been
developed to compensate for this phenomenon. These statistical
methods cannot compensate for any unblinding and bias that may
result from gathering the information needed to perform an
interim analysis.

Sample Size

Failure to recruit an adequate number of patients is a major
reason why an effective drug product may fail to meet established
statistical criteria for efficacy, independently of whether the
purpose was to show superiority or comparability of treatment
effect. The method of determining the sample size should be
stipulated in sufficient detail to permit independent verification of
the computation. This should include identifying the efficacy
variable the sample size determination is based upon, the
magnitude of the clinical difference to be detected, the power, the
significance level, and the sidedness of the statistical procedure(s)
described in the analysis plan. Furthermore, the size of the
clinical difference chosen should be justified and the choice of the
efficacy variable used to determine sample size should be
discussed briefly.
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Trials to show Clinical Equivalence

The words "clinical equivalence" are used in a much more
narrow sense than these words might imply to the casual reader.
First, there is often no intent of showing equivalence of two or
more drugs across the broad spectrum of pharmacologic effect.
Rather, focus is on showing no clinically relevant differences for
one or possibly more variables which are to be clearly identified
in advance. The concept of equivalence is two-sided in that if,
for any outcome measure, one drug is sufficiently different from
another drug, then these drugs are no longer deemed equivalent
in that variable.

To show equivalence, the variables serving to measure these
effects of interest should be defined in the protocol. For each
efficacy variable for which clinical equivalence of effect is sought
the magnitude of a difference deemed to be inconsequential
should be identified. The clinical data should then show, with
95% confidence, that this pre-defined difference is not exceeded.

Inference based on trials to show equivalence is inherently less
convincing than inference based on trials to show the existence of
a difference. Often clinical trials do not detect treatment
differences which are known to exist. In such cases, statistical
methods may then seemingly provide evidence of equivalent
effect, e.g., to placebo.

In cases where a per patient success rate can be established,
equivalency may be demonstrated if the two sided 95%
confidence interval of the test group does not exceed +10% of
the control group rate (£15% of a control rate of 85% or lower,
or +20% of a control rate of 80% or lower). [Issue for
Advisory Committee members: FDA seeks your advice on
these intervals. Is potential loss of 20% of the active control
effect acceptable? Is the interval too tight? Is the reference to
scales understandable?]

In cases where individual scales are used, 95% confidence
intervals that are contained within a 10% range (around the
control value) of the total used portion of the scale are generally
recommended.
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The Role of Statistical Significance

Drugs are approved on a weighing of risks and benefits.
Rejection of a null hypothesis of no drug effect is evidence that a
drug effect does exist. This does not necessarily imply that the
effect thus detected is adequate. The magnitude of difference in
drug effect that is clinically meaningful should be addressed in
the protocol and discussed in advance with FDA representatives.

Types of efficacy endpoints

The goal of the statistical analysis of the endpoint is to
demonstrate if the product shows convincing evidence of efficacy.
Studies of RA generally involve measurements taken at several
times, and statistical methods appropriate to this design need be
employed. The riimary efficacy variables should be specified in
the protocol for the study and the proposed analysis should be
outlined. In the analytical plan, the method of determining the
sample size should be stipulated in sufficient detail to permit
verification of the computation. There are several options for
endpoints available:

1) The response may be a binary variable indicating
jnpmv&ﬂm(mm
straightforward interpretation if all patients are included to
completion. If some patients have only partial follow up,

it may be unclear how they should be scored unless the
procedure is specified and justified in the protocol.

2) The response may be an ordered. orical one (e.g.,
much worse, worse, no change, better, much better).
Such responses are usually analyzed using ranks
(accounting for ties), leading to a Wilcoxon rank-sum test.
The response is measured at the specified ending time of
the patient regimen. If patients fail to complete the
regimen, there is no clear way to impute the subsequent
time point data.

3) The response may be a continuous variable (e.g., time to
an event, the tender jW
between final and-baseline used ("change score"). This
widely used method has the advantage of measuring a
clinically recognized difference, but it does not account
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for time. By dividing the change score by the time
interval, a rate of change per unit time is obtained, which
allows inclusion of data from all patients whether they
complete the study or not. Similarly, one could determine
the best fit slope for each patient's measurements.

1. Appropriateness of the statistical methodology

The appropriateness of the statistical model should be assessed,
including checking for outliers and determining if distributional
assumptions (usually normality) are met and if common variance
assumptions hold homoscedasticity.

m. Site effects

If the patients have been stratified and randomized by site, the
analysis should include a site effect. There may be a site by
treatment interaction reflecting the degree to which the treatment
varies across sites. This is often notable when there is a great
variation in enrolled patients across sites. Site by treatment
interaction should be explored.

Safety Analysis

The approach to evaluating adverse reaction data and laboratory values has
traditionally differed from that used to evaluate efficacy. The purpose of safety
evaluations is usually not to test a specific hypothesis, but rather @e
pattern of effects and to detect unusual or delayed events. Analyses using
cumulative occurrences, scatter-plots of laboratory values (baseline versus
on-therapy), or general regression techniques may be helpful. The safety profile
should address to what extent adverse events (drug reactions or lab values)

depend on duration of drug exposure, dose level, My_&dlg’ﬂ@dmom

ossible drug interactions. Incidence rates should be calculated using
denominators that reflect the period of drug exposure for the population at risk.
Cumulative incidences (hazard rates, instant probabilities) better represent the
temporal pattern of drug effects than do prevalence rates, and comparative
cumulative incidence tables drug versus active control(s) versus placebo, are
very helpful to practitioners.
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Intrinsic trial design considerations
An attempt should be made to characterize the patient population

susceptible to adverse drug effects. Some extraneous factors can
complicate the safety data, such as variations in soliciting and reporting

1.
adverse events among the investigators, and differences in the definition
of normal ranges for lab values among different laboratories. Since

adjustment for their effects may be difficult, precautions should be taken
in the design stage of the trial to minimize the influence of these factors

by preparing clear and specific instructions for data collection, and
monitoring adherence of the investigators and the laboratories to the
protocol. Procedures for normalizing laboratory data, for example, may
be employed. As previously mentioned, developing standardized
toxicity grading scales that may be employed in all studies may also be

Adequate numbers

less than 300 patients per group do not have the statistical ability to
necessarily detect adverse experierces in that group of less than 1%. In

most cases however, it is permissible to combine studies of equal

useful.
2.
The ability to detect adverse experiences is dependent on the number of

patients evaluated in the clinical trials and in clinical usage. Studies of

duration to establish adverse experience rates.
For any chronically administered product, the safety data base should
include at least 300 patients treated with the maximally recommended

dose for at least 6 months and at least 100 patients treated for at least 12

months (ICH Guideline for Industry: The Extent of Population Exposure
Required to Assess Clinical Safety for Drugs Intended for Long-term

Treatment of Non-Life-Threatening Conditions, March 1995 (ICH Safety

[Issue for Advisory Committee members: What is the appropriate
size of the safety database. The CDER Guideline for the Clinical

Guideline)).
Evaluation of Anti-inflammatory and Anti-rheumatic Drugs (1988)
calls for 200-400 patients for one year and 100-200 for two years.
(This is considered desirable for the safety evaluation of NSAIDs in
particular, because of their known adverse event profile). The
“DMARD?” portion of this guideline calls for 400 patients for one
year and 200 patients for two years. The ICH Safety Guideline
allows exceptions for classes or examples of drugs with known or
potential safety problems. To what extent is the ICH recommended

35
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safety database adequate for evaluating the safety profile of various
RA treatments?]

Informed Consent
In each case it is important that informed consent be complete and that patients

be able to understand what they are consenting to. If the potential exists for
disease exacerbation, this should be part of the informed consent.

III. SPECIAL CONSIDERATIONS FOR BIOLOGICAL PRODUCTS

Although there are similarities between RA trial designs for drugs and biologics, biologics
have special characteristics and problems that should be considered in their development.

A.

Species Specificity

The schemes used traditionally in determining the initial human dose may not
pertain to biologics. Biologic agents may behave differently in animal models
than in humans, depending on the physiologic relevance and avidity for the
receptor of the ligand in the animal compared to the human.

Dose Responses

The dose response curve may be steep (narrow therapeutic window) and/or even
hyperbolic, and an agent can be quite toxic at levels just above those thought to
show efficacy.

Toxicity Response

The toxicity response curve may be highly unpredictable and potentially very
dangerous, and include the risk of disease worsening. Biologics may have the
potential for disruption of immunologic and physiologic processes. Monoclonal
antibodies to cellular epitopes of the immune system, for example, or to TNF
receptors, can or may cause serious morbidity at doses only slightly higher than
those that are efficacious with markedly less toxicity.

Product Homogeneity

This often plays a critical role in activity and toxicity of a compound. Product
alterations can greatly affect physiologic activity. Thus, biologics should have
consistent lot-release criteria and be reasonably well characterized to be
properly evaluated.
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The Role of Neutralizing Antibodies
If Phase 2 data suggest that agent-induced neutralizing antibodies may interfere
with the efficacy of a biologic agent over time, it may become necessary to

E.
formally investigate the possibility in a randomized controlled setting. The
occurrence of neutralizing antibodies may require reconsideration of doses and

dose regimens.
SPECIAL CONSIDERATIONS FOR MEDICAL DEVICES

Iv.
Background
Medical devices for the treatment of RA vary considerably in their therapeutic
intent, ranging from agents designed for primary therapeutic effectiveness to
Preclinical

A.
those utilized as therapies adjunctive to drugs or biological agents. The
variability in therapeutic effects due to disease and response heterogeneity may

be more problematic with devices than with drugs and biologics.
testing requirements cannot be generalized because devices for RA have a

diverse range of chemical, mechanical, and electrical properties. In addition,
the issues of the optimal placebo control and of local versus systemic effects are

common in the evaluation of medical devices. These factors are relevant to both

efficacy and safety determinations as described below.

)

B.
Some medical devices intended for local administration may have

Efficacy Considerations
unexpected systemic therapeutic effects, so precise determinations of
mechanisms of action should L¢ made to minimize this phenomenon.

1.
Use of a "sham" device is the most desirable placebo control for medical

2.
devices, but the success of patient and/or physician blinding with sham
devices is not always complete. Blinding may not be feasible if the
product is delivered in a surgical or invasive medical procedure. Since
inadequate blinding usually biases efficacy determinations in favor of

therapy, design of adequate blinding and its monitoring is imperative.

3. For devices intended to be utilized as adjunctive therapies to drugs or
biologics, design approaches and analysis methods should balance or
account for the differences in disease status and severity, in order to
minimize biases in endpoint outcomes. Similarly, the primary therapy

with drug or biological agent should be consistent to avoid outcome bias,

as should additional, possibly confounding co-therapy (hot/cold therapy,

splinting, physical therapy, orthotics, etc.)
37
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The issue of quality of life (QOL) determinations is very important for
devices intended for rehabilitative purposes, particularly if theie are
substantial technical demands of certain device uses. Device QOL
benefits should be judged by their ease and convenience of
administration by assessing the satisfaction with therapy and the
improvement in QOL. The outcomes of these determinations should be
blinded from the participating investigators to avoid assessment bias.

For devices necessitating in-hospital or in-office use, it is recommended
that clinical utility be determined accurately and early in development.
In addition to adverse event risks, the practical "risks" of the product,
such as inconvenience or pain with administration, should also be
characterized and judged as efficacy outcomes. Although it is difficult
to gather reliable efficacy data, let alone clinical utility, early on, this is
critical for the sponsor in order to be able to make a reasoned “go/no
go” decision. Agency consultation is advisable.

C. Safety Considerations

1.

The availability of well-characterized short-term adverse event rates
(3-month cumulative incidence of about 1%), as described for drugs,
may not be feasible for medical devices. Due to the more technically
demanding administration of devices, it is generally not feasible to enroll
large numbers of patients or to conduct several concurrent studies. The
timing of device adverse events may differ from that of drugs in that
common adverse events may not occur frequently within the first few
months of treatment. Therefore, patients with devices which have a
delayed effect noted in preclinical or Phase 2 testing should have
extended follow-up beyond time on device. These factors may constrain
the ability to capture adverse events needed to build an adequate safety
database, and may therefore need to be addressed in post-approval
studies designed to increase the duration of follow-up or increase the
numbers of patient exposures.

Because some medical devices are administered in conjunction with a
medical or surgical procedure, the distinction between a device-related or
procedure-related adverse event is sometimes obscure. The nature,
timing, and degree of severity are some factors used to help determine
whether an adverse event is device- or procedure-related. These
determinations are often based on clinical judgment, so if blinding is
inadequate a potential for bias exists. For this reason, the evaluator
should be blinded to treatment (i.e., segregated treating and evaluating
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physicians). It is recommended that sponsors detail protocol guidelines
for assessing procedure-related versus device-related adverse events.

3. Although some medical devices (e.g., those emitting radiation or those
administered with a procedure) for RA treatment may be used
intermittently, some may be intended for chronic use, so identification of
a maximum lifetime exposure or a maximum frequency of exposure to
the device is important.

V. SPECIAL CONSIDERATIONS FOR JUVENILE RHEUMATOID ARTHRITIS

A.

Background

Juvenile rheumatoid arthritis is a heterogeneous group of diseases which share
the common feature of chronic, idiopathic inflammatory synovitis, with onset
prior to 16 years of age. These disorders have been divided into clinically
distinct subsets based on the extent of joint involvement and extra-articular
manifestations: pauci-, poly-, and systemic-onset JRA, as well as oligoarthritis
ascociated with HLA-B27, and they have been further subdivided based on
clinical courses.” Immunogenetic subsets appear to correlate with these clinical
course subsets, and are also distinct from adult RA® (The HLA-B27 subset is
not addressed in this document.) Of these various entities, polyarticular JRA is
similar in many aspects, particularly in clinical signs and symptoms, to adult
RA. While the other JRA subsets are clinically distinct, it is notable that the
synovitis seen in any of the JRA subsets appear to be clinically indistinguishable
from adult RA, including similar efficacy responses to existing pharmacotherapy
(NSAIDs, methotrexate, and prednisone).” As only 3-5% of all patients with
rheumatoid arthritis develop illness onset duiing childhood, many investigational
therapeutic agents in this population will therefore receive orphan drug status,
according to 21 CFR Part 316 - Orphan Drugs. The application of principles in
the conduct of clinical trials for adult RA largely applies as well to JRA, and
this section only outlines those areas of difference from adult RA.

Conducting drug studies in children is generally necessary and consistent with
the expectations of treatment regimens for this disease. Because pediatric
subjects constitute a vulnerable population, conducting research involving
minimal risk is important. The Committee on Drugs of the American Academy
of Pediatrics has published guidelines for the ethical conduct of studies to
evaluate drugs in pediatric populations,'® and general considerations for the
clinical evaluation of drugs in infants and children,'' both of which should be
consulted. Guidelines regarding informed consent and assent of pediatric
patients from the Committee on Bioethics of the American Academy of
Pediatrics should also be followed."> Conducting clinical trials for patients with
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JRA, and particularly assessing global disease activity and response to therapy,
should involve pediatric rheumatologists or adult rheumatologists who have
extensive training in pediatric rheumatology and have demonstrated competence
in caring for children with rheumatic diseases.

As a general principle children should not be subjected to an agent that has not
been first tested for safety in adults. Testing imay begin in children, however,
when the anticipated benefits based on existing knowledge may justify the
anticipated risks. An agent developed specifically for use in JRA (e.g., a
biologic agent targeted against a specific pathogenic process which is unique to
JRA, and not present in adult RA) may need to be tested first in children, as
exposure in adult RA patients or even normal adult volunteers may be
unrevealing. If, however, the agent has potential for use in both adult RA and
JRA, then, at minimum, pK-pD and initial Phase 1 data (including maximum
tolerated dose) should be available for adults prior to the start of testing in
children. JRA trials of drugs that are expected to be similar in efficacy to
existing drugs, and which do not reprzsent major therapeutic advances or
alternative approaches to the basic mechanism of intervention can be delayed
until there is extensive efficacy and safety data from either adults or in other
pediatric populations.

The need for reliable inferences does not necessitate a placebo control, but
randomization and controls should be employed. The choice of control is a
function of what is known about the agent at the time and what other treatments
are available to potential trial enrollees. If only an active control is used for an
equivalence trial, convincing evidence of the efficacy of the active control
should be provided, and the test proposed to establish equivalence should be
specified. If there have been no prior adult studies, or if the agent under
development has a novel mechanism of action or represents an entirely new
class of drug, a randomized, double-blind trial, using either a placebo or an
active control group of (anticipated) similar efficacy is indicated. Open label
extensions to obtain additional data about risk and persistence of benefit are very
valuable. The use of active control (standard of care therapy) in the control
arm, dose-response design (where control receives a lower dose(s) of the test
agent), crossover, or, if the agent has a short onset of effect, randomized
placebo-phase trial designs are encouraged as possible alternatives to inactive
placebo control in JRA studies. As a general principle, protocol escape clauses
are encouraged to permit children who are not responding well to experimental
therapy to receive early conventional or alternative treatment. However, when
escape clauses are inserted, the sponsor should also indicate how such dropouts
will be handled in the analysis.
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Applicability of the Pediatric Regulation and Impa-t on Trial Design for
JRA Studies.

The "pediatric use" section of labeling regulations (21 CFR 201.57) permits
drug and biologic products to be approved for JRA if they have been
demonstrated to be safe and effective for adult RA and the disease and
mechanism of action of the drug are sufficiently similar in children. Although
the regulation allows extrapolation of adult efficacy data, usually additional
pediatric dosing and safety evaluations are needed. The following applications
of the pediatric labeling rule are applicable to JRA clinical trials. In all cases,
application of the pediatric rule may be applied to the signs and symptoms claim
only; other claims, including quality of life, radiographic progression, and
remission, should have separate JRA efficacy studies. The label should reflect
the specific studies performed and documentation provided (efficacy studies in
all JRA subsets, or safety and pK studies only in polyarticular JRA, without
demonstration of efficacy), in accordance with the regulation.

1. For currently approved agents, including traditional NSAIDs which are
cyclooxygenase inhibitors, methotrexate, and corticosteroids, adequate
efficacy information exists for all JRA and all JRA subsets. For such
agents, a labeling claim could be supported using only pharmacokinetic,
pharmacodynamic and safety data in JRA patients, although submission
of additional JRA efficacy data is encouraged.

2. For agents currently approved for adult RA, which are not approved for
JRA, including auranofin, gold sodium thiomalate, hydroxychloroquine,
and pencilliamine, adult efficacy data can be used to support a signs and
symptoms claim for polyarticular JRA. There is not adequate data to
support extension to all JRA subsets. Pediatric safety and dosing studies
of adult data should be submitted to support a label claim for
polyarticuiar JRA. The agency should be consulted to assess the need
for any additional studies.

3. For new agents not yet approved for adult RA, adult efficacy data can be
used to support a signs and symptoms claim for polyarticular JRA if
there is biologic plausibility that the agent would have a similar effect in
JRA. When evidence for biologic plausibility does not exist, evidence
should be submitted to support the application of the pediatric rule (the
agency should be consulted in determining whether adequate biologic
plausibility exists to apply the pediatric rule). Pediatric safety and
dosing studies should be submitted. The extent of safety testing will
depend on the agent, its prior use and any established safety in other
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pediatric populations. It is desirable that as much efficacy evidence as
possible be gathered during the evaluation of pediatric dosing and safety.

It is preferable that efficacy studies be performed in JRA for the signs
and symptoms claim, including agents for which biologic plausibility of
a similar effect in JRA exists and other categories listed above. Sponsors
who seek approval for all JRA should include all JRA subsets in an
efficacy study. The data could support a claim for JRA (subsets not
specified) provided that the data do not suggest that the agent is
ineffective in any one subset. The label should reflect that efficacy was
demonstrated, and that the agent is approved for JRA (subsets not
specified).

When the pediatric regulation is applied, the need for pharmacokinetic,
pharmacodynamic, and safety studies may still remain. Separate pK-pD
studies are not needed for each JRA subset, although all subsets should
be represented in such studies. However, due to greater toxicities
associated with drug treatment of systemic-onset JRA,® * ° strong
consideration should be given to conducting studies which allow for
stratified analysis of this subset of JRA. If data are available and the
coefficients do not differ significantly for adults and children, then the
number of time points at which specimen collection is done can be
reduced to the minimal number to confirm the curves observed in adults.
Micro-sampling techniques should be employed for such studies.

Outcome Variables and Claims

It is possible for sponsors to seek approval for all JRA subsets, or to seek
approval for individual subsets. In the former case, the label should note the
trial numbers in each subset and character of each subset response. Except as
noted above in the application of the nediatric rule, all claims should be
supported by an efficacy demonstration in the intended subset(s).

1.

Clinical Signs and Symptoms:

All JRA trials should evaluate improvement based on the definition of
improvement established by the JRA core set: 3/6 (MD global,
parent/patient global, number of active joints, number of joints with
limited range of motion, functional ability, and ESR) improved by at
least 30% and no more than 1/6 worsening by more than 30%.'
Protocol individualization may necessitate a refinement in the responder
test for patients: for pauci-articular JRA, with, for example, one knee
involved and a normal ESR, use of joint and functional assessments
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specific to the involved joints, and evaluation of uveitis as co-primary
endpoints may also be valuable.”” For patients with systemic onset JRA,
additional assessment of fever, extra-articular manifestations, and

thrombocytosis/leucocytosis may be useful co-primary endpoints.'®
Outcome variables need to be clinically "sensible" and appropriate to the

type of agent under investigation. Investigators should decide a priori
how much change is considered clinically important for each outcome

variable.
In all cases, trials should be at least three months, and some assessment

weighing all time points equally should be used.

Function/Quality of Life
This claim is proposed to reflect demonstrated improvement in function
and health related QOL, for six consecutive months, and demonstrated

success in signs and symptoms over the same period. This is currently
obtainable only in principle, as adequate methodology is not yet at hand.

Endpoints will need to be tailored to subtypes enrolled in trials (e.g., to
assess knee function in pauci-articular JRA patients who may have this as

their primary arthritic manifestation). Instruments should be
developmentally validated for the ace ranges studied in a trial.”

Prevention of Structural Damage
Similar to adult RA, this claim would reflect trials of one year or more
with concomitant success in signs and symptoms. Currently, only sparse

3.
data exist regarding the usefulness of only one radiographic measure in

JRA: the carpal-metacarpal distance in those patients with wrist
arthritis.® Other clinically promising settings include the evaluation of

erosive disease in systemics with polyarthritis, hip assessment in
systemics, and knee assessments in pauci-articular JRA.

4. Complete Clinical Response
The claim of complete clinical response reflects achievement of six
consecutive months of morning stiffness of less than 15 minutes
duration, no active synovitis (pain, redness, tenderness to palpation,
swelling, stable or decreasing limitation of motion), no extra articular
features (including fever, serositis, adenopathy, hepatosplenomegaly,

rash, uveitis), and normal laboratory parameters (including ESR,
platelets, WBC) and where applicable, no ongoing structural damage
while continuing on therapy. Trials should be of one year duration.
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Residual damage from prior disease, including extra articular
manifestations, is acceptable in meeting criteria for complete clinical
response. Because complete clinical response rates may be relatively
high in JRA, these studies should be controlled. The need for ongoing
therapy may be undesirable if the toxicity of the agent is unacceptable.

5. Remission
Remission is characterized exactly as above, but off drug.
6. Major Clinical Response
[Need Advisory Committee input on this claim and its feasibility]

Patients with chronic synovial thickening without clinically active
synovitis (stable synovial thickening) show limited but stable range of
motion but may have pain so they would not qualify as a complete
clinical response/remission. A "major clinical response" claim for these
patients (analogous to this claim in adult RA), represents a response
more important than signs and symptoms but less than a complete
clinical response/remission. This claim has not yet been fully defined,
but it is expected to be a "data driven" definition, similar to the adult RA
definition.

Trial Design Issues

Recommendations for efficacy studies are based upon the nature of the agent
under development. The principies outlined for adult RA are generally
applicable. Patients enrolled into these trials may be of any onset or disease
course subset. Separate trials for each JRA subset are recommended if the agent
is predicted to have a target mechanism of action that will not be applicable and
equally efficacious in all JRA subsets. Alternatively, a single, sufficiently large
trial with enrollment appropriately stratified provides for useful conclusions to
be reached about efficacy and safety for each subset. Co-variates (for
adjustment in the analysis) should include, at a minimum, disease course type,
disease duration, and non-response to prior methotrexate. Given that JRA is an
orphan disease, there is often some flexibility in trial design, but this should be
discussed on a case-by-case basis.

At this time, JRA patients should not usually be eligible for entry into efficacy
trials unless they have failed to respond adequately to at least one standard
"second line agent" (such as methotrexate at a dose of at least 10 mg per meter
squared body surface area per week). There may be exceptions to this if, for
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example, there is evidence that greater efficacy could be obtained by using the
agent very early in the disease course, evidence that delayed use in sicker
patients potentially carries greater risk of toxicity, or evidence that the agent has
a favorable safety and efficacy profile in a comparable population studied to date
and that the agent's actions are potentially readily reversible.

Whether or not the patient continues to receive the agent upon discontinuation
from protocol, the patient should be monitored periodically for an extended
period. Effects on skeletal growth, development, behavior, sexual maturation,
reproductive capacity, and secondary malignancy should be included in the
monitoring.

Concurrent Antirheumatic Agent Administration

The general principles outlined are applicable in that the goal is to limit the use
of discretionary concurrent antirheumatic therapies as much as reasonably
possible such that total interpretation of efficacy ana safety data is not
irrevocably compromised. However, limitations of concurrent medication
cannot violate ethically justified treatments nor should it make the protocol so
unattractive to parents, physicians, and patients that enrollment is threatened. If
background treatment is necessary, early tolerance studies, to ensure safety of
co-administration, should precede any large trials.

If patients receive concurrent slow acting or prednisone therapy, the dose should
be stable prior to study entry, and preferably remain so throughout the trial.
Concurrent medications are usually important prognostically and so may need
stratification. If possible, intra-articular steroid injections should be disallowed
for a minimum of one month prior tc oeginning experimental therapy; otherwise
that joint should be discounted in assessing therapeutic effects.

Multi-centered Trials and Center Effects

Although JRA is the most common rheumatic disease of childhood, its
prevalence is low compared to adult RA. Thus, trials of JRA that require large
numbers of patients will likely be multi-centered. Multi-centered studies should
employ a standardized protocol and data collection forms among all centers.
Pretrial meetings of all investigators and other involved personnel are strongly
encouraged to assure uniformity in protocol interpretation, patient evaluation,
and data recording. Studies have shown that, within a cooperative group, a
center's performance is a function of the number of patients enrolled at the
center.” Thus, studies that use fewer centers with greater numbers of patients
at each center are preferable to those that use large numbers of centers with
fewer patients. Effort should be made to enroll at least 10 to 12 patients at each
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center to provide for greater quality assurance. In all multi center trials, center
effects should be examined. In such trials, a therapy should show effect in more
than one center. When stringent entrance criteria restrict the number of patients
eligible for study, many centers may be unable to enroll even 10 patients. In
such situations, randomization blocked within individual centers, rather than
across all centers, may help to reduce the potential impact of center effects.
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Food and Drug Administration
[Docket No. $4D-0029])

International Conference on
Harmonlsation; Guideline on the
Extent of Population Exposure
Required to Assess Clinical Safety for
Drugs Intended for Long-Term
Treatment of Non-Life-Threatening
Conditions; Avallabliity

AGENCY: Food and Drug Administration,
HHS. :

ACTION: Notice.

SUMMARY: The Food and Drug
Administration (FDA) is publishing a
final guideline entitled “The Extent of
Population Exposure Required to Assess
Clinical Safety for Drugs Intended for
Long-term Treatment of Non-life-
threatening Conditions.” This guideline
was prepared under the auspices of the
International Conference on
Harmonisation of Technical
Requirements for Registration of
Pharmaceuticals for Human Use (ICH).
The guideline is intended to present an
accepted set of principles for the safety
evaluation of drugs intended for the
long-term treatment (chronic or repeated
intermittent use for longer than 6
months) of non-life-threatening
diseases. .

DATES: Effective on March 1, 1995.
Submit written comments at any time.
ADDRESSES: Submit written comments
on the guideline to the Dockets
Management Branch (HFA-305), Food
and Drug Administration, rm. 1-23,
12420 Parklawn Dr., Rockville, MD
20857. Copies of the guideline are
available from CDER Executive
Secretariat Staff (HFD-8), Center for
Drug Evaluation and Research, Food
and Drug Administration, 7500 Standish
PL., Rockville, MD 20855.

FOR FURTHER INFORMATION CONTACT:

Regarding the guideline: Leah Ripper,
Center for Drug Evaluation and
Research (HFD-500), Food and
Drug Administration, 5600 Fishers
Lane, Rockville, MD 20857, 301—
443-2544.

Regarding ICH: Janet J. Showalter,
Office of Health Affairs (HFY-20),
Food and Drug Administration,
5600 Fishers Lane, Rockville, MD
20857, 301—-443-1382.

SUPPLEMENTARY INFORMATION: In recent
years, many important initiatives have
been undertaken by regulatory
authorities and industry associations to
promote international harmonization of
regulatory requirements. FDA has

participated in many meetings designed
to enhance harmonization and is
committed to seeking scientifically
based harmonized technical procedures
for pharmaceutical development. One of
the goals of harmonization is to identify
and reduce differences in technical
requirements for drug development
among regulatory agencies.

ICIl-lg was organiie.gg to provide an
opportunity for tripartite harmonization
initiatives to be developed with input
from both regulatory and industry
representatives. FDA also seeks input
from consumer representatives an

.others. ICH is concerned with

harmonizatiox} of ttﬁchnieal ;
requirements for the registration o!
phammc%itical products among three
ions: The European Union, Japan,
::g& the United Stgtes. The six Icg-lan
sponsors are the European Commission;

e European Federation of
Pharmaceutical Industry Associations;
the Japanese Ministry of Health and
Waelfare; the Japanese Pharmaceutical
Manufacturers Association; the Centers
for Drug Evaluation and Research and
Biologics Evaluation and Research,
FDA; and the Pharmaceutical Research
and Manufacturers of America. The ICH
Secretariat, which coordinates the
preparation of documentation, is
provided by the International
Federation of Pharmaceutical
Manufacturers Association (IFPMA).

The ICH Steering Committes includes
representatives from each of the ICH
sponsors and IFPMA, as well as
ogservers from the World Health
Organization, the Canadian Health
Protection Branch, and the European
Free Trade Area,

Harmonization of the safety
evaluation of drugs intended for the
long-term treatment of non-life- -
threatening diseases was selected as a
priority topic during the early stages of
the ICH initiative. In the Federal
Register of March 1, 1994 (59 FR 9746},
FDA published a draft tripartite
guideline entitled “Draft Guideline on
the Extent of Population Exposure
Required to Assess Clinical Safety for
Drugs Intended for Long-Term
Treatment of Non-Life-Threatening
Conditions.” The notice gave interested
persons an opportunity to submit
comments by May 16, 1994.

After consideration of the comments
received and revisions to the guideline,
a final draft of the guideline was
submitted to the ICH Steering
Committee and endorsed by the three
participating regulatory agencies at the
ICH meeting held in October 1994.

The guideline presents an accepted
set of principles for the safety
evaluation of drugs intended for the

long-term treatment of non-life-
threatening diseases. The guideline
distinguishes between clinical data on
adverse drug events (ADE's) derived
from studies of shorter duration of
exposure and data from studies of
longer duration, which frequently
include nonconcurrently controlled
studies. The principles discussed in the
guideline are summarized as fallows: (1)
Regulatory standards are valuable for
the extent and duration of treatment
needed to provide the safety data base
for drugs intended for long-term
treatment of non-life-threatening
conditions; however, there are 8 number
of circumstances where harmonized
regulatory standards for the clinical
safety evaluation may not be applicable;
(2) further investigation is needed about
the occurrence of ADE'’s in relation to
duration of treatment for different drug
classes; (3) because most ADE’s first
occur within the first 3 to 6 months of
drug treatment, many patients should be
treated and observed for 6 months at
dosage levels intended for clinical use;
and (4) because some serious ADE’s may
occur only after drug treatment for more
than 6 months, some patients should be
treated with the drug for 12 months.

In the past, guidelines have generally
been issued under §10.90(b) (21 CFR
10.90(b)), which provides for the use of
guidelines to state procedures or
standards of general applicability that
are not legal requirements but are
acceptable to FDA. The agency is now
in the process of revising § 10.90(b).
'I'heregre. this guideline is not being
issued under the authority of § 10.90(b),
and it does not create or confer any
rights, privileges, or benefits for or on
any person, nor does it operate to bind
FDA in any way.

As with al} o¥FDA's guidelines, the
public is encouraged to submit written
comments with new data or other new
information pertinent to this guideline.
The comments in the docket will be
periodically reviewed, and, where
appropriate, the guideline will be
amended. The public will be notified of
any such amendments through a notice
in the Federal Register.

Interested persons may, at any time,
submit written comments on the
guideline to the Dockets Management
Branch (address above). Two copies of
any comments are to be submitted,
except that individuals may submit one
copy. Comments are to be identified
with the docket number found in
brackets in the heading of this
document. The guideline and received
comments may be seen in the office
above between 9 a.m. and 4 p.m.,
Monday through Friday.

The text of the guideline follows:
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The Extent of Population Exposure to Assess
Safety for Drugs Intended for Long-
Term Treatment of Non-Life-Threatening
Conditions

The objective of this guideline is to present
an accepted set of principles for the safety
evalustion of intended for the long-
term treatment (chronic or repeated
intermittent use for longer than 6 months) of
non-life-threatening diseases. The safety
evaluation during clinical development
is expected to characterize and quantify the
safety profile of a drug over a reasonable
duration of time consistent with the intended
long-term use of the . Thus, duration of
drug exposure and its relationship to both

" time and magnitude of occurrence of adverse

events are im t considerations in
determining the size of the data base
necessary to achieve such goals.

For the ¢;)urpose of this guideline, it is
useful to distinguish between clinical data on
adverse drug events (ADE's) derived from
studies of shorter duration of exposure and
data from studies of longer duration, which
frequently are nonconcurrently controlied
studies. It is expected that short-term event
rates (curmulative 3-month incidence of about
1 percent) will be well characterized. Events
where the rate of occurrence changes over a
longer period of time may need to be
cheracterized depending on their severity
and importance to the risk-benefit assessment
of the drug. The safety evaluation during
clinical drug development is not expected to
characterize rare adverse events, for example,
those occurring in less then 1 in 1,000
patients.

The design of the clinical studies can
significantly influence the ability to make
causality judgments about the relationships
between the drug and adverse events. A
placebo-controlled trial allows the adverse
event rate in the drug-treated group to be
compared directly with the background event
rate in the patient population being studied.
Although a study with a positive or active
control will allow a comparison of adverse
event rates to be made between the test drug
and the control drug, no direct assessment of
the background event rate in the population
studied can be made. A study that has no
concurrent control group makes it more
difficult to assess the causality relationship
between adverse events observed and the test

dr%-ere was general agreement on the
following:

1. A harmonized regulatory standard is of
velue for the extent and duration of treatment
needed to provide the safety data base for
drugs intended for long-term treatment of
non-life-threatening conditions. Although
this standard covers many indications and
drug classes, there are exceptions.

2. Reguletory standards for the safety
evaluation of drugs should be based on

previous ence with the occurrence and
d?:;ctio;; bAuIi)E's.fs:ﬁlticd c.;:sciigerdaﬁons
of the p: ty of detecting !
frequencies of ADE's, and practical
considerations.

3. Information about the occurrence of
ADE’s in relation to duration of treatment for
different drug classes is incomp!lete, and
further investigations to obtain this
information would be useful.

4. Available information suggests that most
ADE's first occur, and are most frequent,
within the first few months of drug

- treatment. The number of patients treated for

6 months at dosage levels intended for
clinical use, should be adequate to
characterize the pattern of ADE's over tirne.

To .chj'e“? ’etgj: ?j&c‘tli;:. l:hx; cohort of
exposed sho e enough to .
observe whether more frequently occurring
events increase or decrease over time as well
as to observe delayed events of reasonsable
frequency (e.g., in the general range of 0.5
percent to 5 percent). Usually 300 to 600
patients should be adequate.

5. There is concern that, although they are
likely to be uncommon, some ADE's may
increase in frequency or severity with time or
that some serious ADE's may occur only efter
drug treatment for more than 6 months.
Therefore, some patients should be treated
with the drug for 12 months. In the absence
of more information about the relationship of
ADE'’s to treatment duration, selection of a
specific number of patients to be followed for
1 year is to a large extent a judgment based
on the probability of detecting a given ADE
frequency level and practical considerations.

One hundred patients exposed for a
minimum of 1 year are considered to be
acceptable to include as part of the safety
data base. The data should come from
prospective studies appropriately designed to

rovide at least 1-year exposure at dosage

evels intended for clinical use. When no
serious ADE is observed in a 1-year exposure
period, this number of patients can provide
reasonable assurance that the true cumulative
1-year incidence is no greater than 3 percent.

6. It is anticipated that the total number of
individuals treated with the investigational
drug, including short-term exposure, will be
about 1,500. Japan currently accepts 500 to
1,500 patients; the potential for a smaller
number :: patients l:ﬁiue to the

ting surveillance requirement, the
l:mmumrt:tualmnnber fora lpeciﬁcrsgug being
determined by the information available on
the drug and drug class.

7. There are a number of circumstances
where the harmonized general stendards for
the clinical safety evaluation may not be
applicable. Reasons for, and examples of,
these exceptions are listed below. It is
expected lgat additional examples may arise.
It should also be recognized that the clinical
data base required for efficacy testing may be

occasionally larger or may require longer
patient observation than that suggested by
this guideline.

Exceptions:

&. Instances where there is concern that the
drug will ceuse late developing ADE's, or
cause ADE's that increase in severity or
frequency over time, would require a larger
and/or longer-term safety data base. The
concern could arise from:

(1) Data from animal studies;

(2) Clinical information from other agents
with related chemical structures or from a
related pharmacologic class;

{3) Pharmacokinetic or pharmacodynamic
properties known to be associated with such
ADE's. .

b. Situations in which there is a need to
quantitate the occurrence rate of an expected
specific low frequency ADE will require &
greater long-term data base. Examples would
include situations where a specific serious
ADE has been identified in similar drugs or
where a serious event that could represent an
elert event is observed in early clinical trials.

c. Larger safety data bases may be needed
to make risk/benefit decisions in situations
where the benefit from the drug is either: (1)
small (e.g., symptomatic improvement in less
serious medical conditions), (2} will be
experienced by only a fraction of the treated
patients (e.g., certain preventive therapies
administered to healthy populations), or (3)
is of uncertain magnitude (e.g., efficacy
determination on a surrogate endpoint).

d. In situations where there is concern that
a drug may add to an already significant
background rate of morbidity or mortality,
clinical trials may need to be designed with
a sufficient number of patients to provide
adequate statistical power to detect
prespecified increases over the baseline
morbidity or mortality.

e. In some cases, a smaller number of
patients may be acceptable, for example,
where the intended treatment population is
small.

8. Filing for approval will usually be
possible based on the data from patients
treated through 6 months. Data on patients
treated through 12 months should be
submitted as soon as available and prior to
approval in the United States and Japan but
may be submitted after approval in the
European Union. In the United States, the
initial submission for those drugs designated
as priority drugs should include the 12- )
month patient data.

Dated: February 23, 1995.
William B. Schultz,
Deputy Commissioner for Policy.
[FR Doc. 954958 Filed 2-28—95; 8:45 am]
BILLING CODE 4180-01-F
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DEPARTMENT OF HEALTH AND
HUMAN SERVICES

_Food and Drug Administration
21 CFR Part 201
[Docket No. 92N-0165])

Specific Requirements on Content and
Format of Labeling for Human
Prescription Drugs; Revislon of
“Pediatric Use” Subsection In the
Labeling

AGENCY: Food and Drug Administration,
HHS.

ACTION: Final rule.

SUMMARY: The Food and Drug
Administration (FDA) is amending its
regulations governing the content and
format on labeling for human
prescription drug products. The final
rule revises the current “‘Pediatric use”
subsection of the professional labeling
requirements for prescription drugs to
provide for the inclusion of more
complete information about the use of a
drug in the pediatric population (ages
birth to 16 years). The final rule, which
applies to prescription drug products
(including biological prescription drug

products), recognizes several methods of

establishing substantial evidence to

. support pediatric labeling claims,

“including relying, in certain cases, on
studies carried out in adults. This final
rule also requires that if there is not
substantial evidence to support any
pediatric use or use in a particular
pediatric population, the labeling shall
state this. Sponsors must reexamine
existing data to determine whether the
“Pediatric use” subsection of the
labeling can be modified based on
adequate and well-controlled studies in
adults, and other information
supporting pediatric use, and, if
appropriate, submit a supplemental
application to comply with new
§ 201.57(f)(9)(iv) by December 13, 1998,
This action responds to concerns in
FDA and elsewhere that current
prescription drug labeling often does
not contain adequate information about
the use of drugs in the pediatric
population. This action promotes safer
and more effective use of prescription
drugs in the pediatric population.
DATES: Effective January 12, 1995. The
agency will accept *“pediatric use”
information based on revised
§201.57(f)(9) (21 CFR 201.57(f)(9)) after
January 12, 1995. Sponsors must
reexamine existing data, and, if
appropriate, submit a supplemental

% application to comply with new

§201.57(f)(9)(iv) by December 13, 1996.

FOR FURTHER INFORMATION CONTACT:
Erica L. Keys, Center for Drug
Evaluation and Research (HFD-362),
Food and Drug Administration, 7500
Standish Pl., Rockville, MD 20855, 301~
594--1046.

SUPPLEMENTARY INFORMATION:

I. Background

In the Federal Register of October 16,
1992 (57 FR 47423), FDA proposed to
amend its regulations pertaining to the
content and format of prescription drug
labeling in § 201.57 by revising the
current “Pediatric use” subsection
(§ 201.57(f)(9)) to allow a broader basis
for the inclusion of information about
use of a drug in the pediatric
population. The proposal would have
allowed pediatric claims based not only
on adequate and well-controlled studies
in the pediatric population but also, in
some cases, on such trials in adults. The
proposed regulation described other
data needed when pediatric claims are
based on trials in adults and indicated
specific labeling language and the
location of various kinds of information.

FDA issued the current pediatric
labeling requirements in 1979 (44 FR
37434, June 26, 1979). The current
regulation, codified at § 201.57(£}(9),
requires that specific pediatric
indications, if any, be described under
the “Indications and Usage” section of
the labeling, with appropriate pediatric
dosage provided under the ‘“Dosage and
Administration” section. The current
regulation also requires that '
recommendations for pediatric use be
based on substantial evidence derived
from adequate and well-controlled
studies in the pediatric population,
unless that requirement is waived. If a
drug’s safety and effectiveness in the
pediatric population cannot be
established or if the drug’s use in the
pediatric population is associated with
a specific hazard, the current regulation
requires appropriate statements or
details. '

By establishing a ““Pediatric use”
subsection and describing its content
and format, the 1979 regulation was
intended to encourage drug labeling that
would regularly provide adequate
information about use of prescription
drugs in pediatric patients. As stated in
the preamble to the proposed rule on
which this final rule is based, however,
most prescription drug products still
lack adequate information about their
use in pediatric populations. For
example, an informal survey done in
1990 by the American Academy of
Pediatrics examined labeling of all new
molecular entities approved between
1984 and 1989 and found that 80
percent had no information on pediatric

use. Other surveys have shown that the
labeling for many prescription drugs
states that safety and effectiveness in
children have not been established and
contains no information on pediatric
use, even for drugs that are commonly
prescribed for pediatric patients.

FDA continues to be concerned that,
without adequate information,
practitioners may be reluctant to
prescribe certain drugs for their
pediatric patients, or may prescribe
them inappropriately, choosing dosages,
for instance, that are arbitrarily based on
the child's age, body weight, or body
surface area without specific
information as to whether this is
appropriate. As a result, pediatric
patients may be exposed to an increased
risk of adverse reactions, or decreased
effectiveness of the drugs prescribed, or
may be denied access to valuable
therapeutic agents.

The continuing absence of pediatric
use information in prescription drug
labeling may be due in part to the .
impression, perhaps conveyed by the
existing regulation, that pediatric claims
must always be based on adequate and
well-controlled studies conducted in the
pediatric population. Given the many
problems associated with the testing of
drugs in the pediatric population (e.g.,
obtaining informed consent for tests not
directly of benefit to the child, use of
placebo controls in a vulnerable
population), studies meeting this
standard are often difficult to obtain.
Existing FDA regulations do not, in fact,
require that controlled trials always be
conducted in the pediatric population to
support a pediatric use. Under current
§201.57(f)(9), the need for such studies
may be waived where other data can
satisfy the requirements of law. The
basis for granting such a waiver is not,
however, clear in the existing
regulation. Section 201.57(f)(9)(iv) of
this final rule clarifies how the agency
will determine that data from adequate
and well-controlled studies with adult
subjects can provide substantial
evidence of effectiveness in the
pediatric population.

In summary, this rule is intended to
provide practitioners with more
pediatric use information in the labeling
of human prescription drug products so
that practitioners will have more
reliable information upon which to base
a decision to prescribe a drug for use in
their pediatric patients. The rule does
this by encouraging manufacturers to
provide more information on drug labels
upon which practitioners can base their
decisions. The rule does not, however,
limit the manner in which a practitioner
may prescribe an approved drug.
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I1. Highlights of the Final Rule
The final rule revises the current

£ ‘Pediatric use” subsection of the

)

Jrofessional labeling requirements for
prescription drugs to provide for the
inclusion of more comprehensive
information about use of a drug in the
pediatric population. Under the final
rule, products may be labeled for
pediatric use based on adequate and
well-controlled studies in adults
together with other information
supporting pediatric use (e.g.,
pharmacokinetic data, safety data,
pharmacodynamic data). Such reliance
on studies in adults was possible under
the waiver provision in the existing
rule, but the waiver provision was not
often used. Of course, products may also
be labeled for pediatric use based on
adequate and well-controlled studies in
the pediatric population. The pediatric
age group, birth to 16 years, includes
pediatric age groups often called
neonates, infants, children, and

. adolescents. In the final rule, because

the term “children” can be interpreted
as referring only to a particular subset
of the pediatric population (ages 2 to 12
years), and to make clear that the
provisions of this rule apply to the
entire pediatric population, references
to “children" in the proposed rule have
been deleted and replaced by “pediatric
population” or “pediatric patients,”

The major provisions of the final rule
are summarized as follows:

The final rule continues to permit a
specific pediatric indication (i.e., an
indication different from those
approved in adults) supported by
adequate and well-controlled studies in
the appropriate pediatric population, to
be described under the “Indications and
Usage" section of the labeling, with the
appropriate pediatric dosage given
under the “Dosage and Administration”
section of the labeling. The “Pediatric
use” subsection of the labeling must
include any limitations on the pediatric
indication, need for specific monitoring,
specific hazards of the drug, differences
between pediatric and adult responses
to the drug, and other information
related to the safe and effective use of
the drug in pediatric patients.

If there are specific statements on
pediatric use of the drug for an
indication also approved for adults that
are based on adequate and well-
controlled studies in the pediatric
population, they must be summarized in
the “Pediatric use” subsection of the
labeling and discussed in more detail, if
appropriate, under the *“Clinical
Pharmacology” and “Clinical Studies”
sections. Appropriate pediatric dosage
must be given under the “Dosage and

Administration” section of the labeling.
This subsection of the labeling must
also cite any limitations on the pediatric
use statement, need for specific
monitoring, specific hazards associated
with use of the drug in any subsets of
the pediatric population (e.g., neonates),
differences between pediatric and adult
responses to the drug, and other
information related to the safe and
effective pediatric use of the drug.

A pediatric use statement may also be
based on adequate and well-controlled
studies in adults, provided that the
agency concludes that the course of the
disease and the drug’s effects are
sufficiently similar in the pediatric and
adult populations to permit
extrapolation from the adult efficacy
data to pediatric patients. Where
needed, pharmacokinetic data to allow
determination of an appropriate
pediatric dosage, and additional
pediatric safety information must also
be submitted.

Where the requirements for a finding
of substantial evidence to support a
specific pediatric indication or a
pediatric use statement have not been
met for a particular pediatric subgroup,
the “Pediatric use” subsection of the
labeling must contain a statement that
appropriately characterizes the
limitation, such as *Safety and
effectiveness in pediatric patients
[below the age of (—) (years/months/
weeks)] have not been established.” If
use of the drug is associated with a
specific hazard in this pediatric
subgroup, the ‘‘Pediatric use”
subsection must contain information
about this hazard, or, where
appropriate, refer to a more complete
description of the hazard in the
“Contraindications” or “Warnings"
section of the labeling.

Where the requirements for a finding
of substantial evidence to support a
pediatric indication or a pediatric use
statement have not been met for any
pediatric population, the “Pediatric
use’ subsection of the labeling must
contain the following statement: *Safety
and effectiveness in pediatric patients
have not been established.” If use of the
drug in premature or neonatal infants,
or other pediatric subgroups, is
associated with a specific hazard, the
“Pediatric use” subsection must contain
information about this hazard, or, where
appropriate, refer to a more complete
description of the hazard in the
“Contraindications” or “Warnings"’
section of the labeling.

Any sponsor who believes that no
*Pediatric use” subsection is
appropriate or relevant to the labeling of
its particular drug product must provide
FDA with reasons justifying its

omission, and may propose alternative
statement(s).

Finally, recognizing the hazards that
inactive ingredients can pose to the
pediatric population, the final rule
requires that prescription drug labeling
contain statements about inactive
ingredients that might be toxic to the
neonate or other pediatric subgroup.

III. General Comments on the Proposed
Rule

FDA received 11 comments on the
proposed rule from prescription drug
manufacturers, prescribers, professional
societies, organizations with special
interests in the pediatric population, the
lay public, and others. Most supported
the proposed labeling change, calling it
“timely and important,” “an important
* * * step to facilitate the inclusion of
information about use of drugs in
children in the approved labeling,” “a
significant step toward the goal of
including infants and children in the
drug approval process,” and a way “to
fill the gap of information that currently
exists in the area of appropriate drug
usage in children.”

One comment, for example, stated
that providing pediatric use information
in labeling will help health
professionals reach rational drug
therapy decisions for pediatric patients.
The comment added “any information
that can be used by pharmacists to
assure rational drug therapy in special
populations will be a positive addition
to drug information. * * * Such labeling
will enhance the likelihood of positive
outcomes in pediatric patients.”

However, some comments were less
supportive, including one that stated:
“While * * * [we) commend the FDA on
its initiatives to improve information
available to physicians and their
pediatric patients regarding prescription
drug use, we remain concerned that this
approach will not measurably assist
physicians.”

Most comments also raised specific
issues for consideration by the agency.
These issues are described below.

A. Definition of *‘Pediatric”

1. Several comments suggested that
age breakdowns within the pediatric
population might be appropriate. The
pediatric age range begins at birth, and
may cover individuals as old as 18 years
to 21 years, encompassing the
subspecialties of neonatelogy and
adolescent medicine. One comment
suggested that the rule define
“pediatric” as children under 12 years,
because ‘it has been commonly
accepted that ages 12 years to 18 years
may be included without previous
clinical work in that age group.” The
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comment also suggested that the rule
state the age group when
pharmacokinetic studies should be done

in order to extrapolate the results from
infancy through adolescence, or state

whether the age range will be broken
into subgroups with testing required for
each. Another comment said thata _
definition of “pediatric” would have to
consider drug metabolism,
pharmacokinetics, and interaction with
various argans and other body systems.
The comment suggested that a system
by which distinct classes of drugs are
considered differently may be more
logical and appropriate.

Another comment noted that pediatric
patients are not homogeneous, and that
age groups show significant differences
in functional and physiological
functions. The comment suggested that
information from clinical studies be
subdivided by age groups and their
respective responses to drugs,
suggesting age categories of premature
infant, newborn, children under 2 years
of age, children 2 years to 13 years, and
adolescents 13 years to 18 years.

Another comment said that
individuals 16 years to 18 years of age
pose particular problems and suggested
consultation with the American
Academy of Pediatrics’ Committee on
Drugs to consider defining age
categories or groups for pediatric
labeling.

The “Pediatric use” subsection of
labeling is where information about use
of a drug in pediatric patients is located,
and § 201.57(f)(9) describes in general
terms the kind of information that
should be included. The “Pediatric use”
subsection does not attempt to resolve
the many difficult issues related to use
of drugs in this population. What
appears in this subsection (e.g., age
groups covered) will depend on the data
available, and the ability to define
results for specific subgroups. As a
general matter, however, the agency
offers the following guidance and useful
breakdowns. The following age
categories for the pediatric population
are commonly distinguished, although
the distinctions are inevitably arbitrary:
(1) Birth up to 1 month (neonates), (2)

1 month up to 2 years of age (infants),
(3) 2 years up to 12 years (children), and
{4) 12 years up to 16 years (adolescents).

" Where possible, data should be

analyzed by these groups, but it should
not usually be necessary to establish a
drug product’s effectiveness in each
group. It may, on the other hand, be
important to have some
pharmacokinetic information in each
group, especially the younger age

" groups, to guide dosing and additional

information, such as a specific study in
neonates, to establish safety,

Although the agency has determined
that the term “pediatric patients™ refers
to individuals from birth to 16 years of
age, the agency recognizes that for some
drugs, adult studies may be applicable
to pediatric patients under the age of 16
years who have passed puberty; indeed,
a primary purpose of this rule is to
allow pediatric labeling based on adult
studies, when appropriate. Although in
many cases, additional pharmacokinetic
and safety data may be needed to
support pediatric use statements, in
other cases, particularly for pediatric
patients in the 12-to 16-year age group,
there may be less additional data
needed.

B. Applicability of the Rule to Biological
Drug Products

2. One comment said that it was
unclear whether the rule applies to
biological drug products.

The rule (as well as §201.57 in
general) applies to biological drug
products.

C. Pediatric Studies

3. One comment noted that about 80
percent of drug labeling currently
contains language excluding use of the
drug in pediatric patients or limiting use
only to specific age groups. The
comment asked FDA to encourage
sponsors to include pediatric patients in
their clinical studies when the drug is
likely to be effective for an indication in
this population.

As stated in the preamble to the
proposed rule, FDA encourages
sponsors to include pediatric patients in
their clinical studies, and analyzes
investigational new drug applications
and new drug applications (NDA’s) to
determine whether studies in this
population should be done before the
drug is approved (57 FR 47423 at
47424). Under certain circumstances,
the agency may require that clinical
studies in the pediatric population be
conducted before marketing approval
(see response to comment number 4 in
section III.C. of this document). If a drug
is likely to be effective for pediatric use,
the agency is making it clear that
labeling for pediatric use may
sometimes be based on adequate and
well-controlled studies in adults, with
additional pediatric data. FDA intends
that this rule will call further attention
to the need for creating and reviewing
data on pediatric use.

4. One comment asked whether FDA
intended to require a sponsor to submit
information for a specific pediatric
indication or use if there are available
data suggesting that such an indication

or use would be permitted under the
regulation. The comment said that there
may be “‘good reasons’ why a sponsor
might not wish to seek a pediatric
indication or use for a drug even when
available evidence would support such
a use. For example, the drug’s benefit/
risk ratio in the pediatric population
might be different from that in adults, or
there might be sufficient and better
alternative therapies available for the
pediatric use. Additionally, the
comment expressed concern that a drug
that has been tested in adults may not
provide a sufficient legal defense against
a claim for injury of a child. The
comment said that a sponsor should not
be forced to assume or be placed in the
position of having to defend such an
action unless the sponsor believes the
data in support of the pediatric use are
sufficient, and that a sponsor should not
be mandated or forced by the rule to
seek a pediatric use if the sponsor, for
whatever reason, does not wish to do so.

Another comment expressed concern
that FDA might delay approval of
products that have good existing
available data for safety and efficacy in
adults while acceptable pediatric
information is developed.

This rule does not add a new
requirement that sponsors carry out new
pediatric studies, nor does it require
that sponsors submit labeling with
claims that are inadequately supported.
New § 201.57(f){9)(iv) provides that a
pediatric use statement may'be based on
adequate and well-controlled studies in
adults, provided that the course of the
disease and the drug effects are
sufficiently similar in the pediatric and
adult populations to permit :
extrapolation from the adult efficacy
data to pediatric patients. Sponsors are
required to reexamine existing data to
determine whether the “'Pediatric use”
subsection of the labeling can be
modified based on adequate and well-
controlled studies in adults, and other
information supporting pediatric use,
and, if safety and effectiveness for
pediatric use have been demonstrated,
submit a supplemental application to
comply with new § 201.57{f)(9)(iv) by
December 13, 1996. A sponsor who does
not believe that the disease and drug
effects are similar in the pediatric and
adult populations, or who believes that
use in pediatric patients is otherwise
not adequately supported by data,
should not propose revised labeling
under this provision. Under new
§ 201.57(f)(9){vi), the sponsor may
propose labeling stating that safety and
effectiveness in pediatric patients have
not been established.

Additionally, under new
§ 201.57(f)(9)(vii), if the sponsor
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believes that none of the statements
described in paragraphs (f)(9)(ii)

“ rough (f)(9)(vi) of that section is

Jpropriate or relevant to the labeling of
a particular drug, the sponsor must
provide reasons for omission of the
statements and may propose alternative
statement(s). In response to such a
proposal, FDA may permit use of an
alternative statement if FDA determines
that no statement described in those
paragraphs is appropriate or relevant to
the drug’s labeling and that the
alternative statement is accurate and
appropriate. Section 201.57(f)(9)(vii) has
been modified to make this explicit.

Although this rule does not add new
requirements for conducting pediatric
studies, various provisions of the
Federal Food, Drug, and Cosmetic Act
(the act), the Public Health Service Act
(the PHS act), and existing regulations
authorize FDA to require such studies
under certain circumstances.

Under section 505(k) of the act (21
U.S.C. 355(k)), FDA may require NDA
holders to establish records and submit
reports to the agency on data relating to
clinical experience or other data or
information in order to determine
whether there may be grounds for
revoking the NDA approval. Such a
requirement may be established either

... through regulation or through an order

L

& “-egarding the NDA (21 U.S.C. 355(k)(1)).

Existing regulations require
application holders to report to the
agency adverse experiences occurring in
the course of use of the product in
professional practice, as well as during
clinical investigations (21 CFR 312.32,
314.80). In addition, approved
application holders must submit as part
of the annual report a summary of
significant new information that might
affect the safety, effectiveness, or
labeling of the product, as well as copies
of unpublished and published reports of
studies of the drug (21 CFR
314.81(b)(2)(i), (b)(2)(v), and (b)(2)(vi}).
The report also must contain a
description of the action the company
has taken or intends to take because of
the new information, such as
submission of a supplement, addition of
a warning, or initiation of a new study
(21 CFR 314.81(b)(2)(i)).

Section 505(e) of the act specifies
grounds on which the agency may
withdraw or suspend approval of an
NDA. If there is an imminent hazard to
the public health, approval of the NDA
may be suspended immediately by the
Secretary of the Department of Health
and Human Services. In addition to
other circumstances, approval of an

_NDA is to be withdrawn if clinical
experience or other data show that the
product is unsafe or not shown to be

safe under the conditions of use upon
the basis of which the application was
approved. Moreover, the approval may
be withdrawn if the labeling is false or’
misleading and not corrected within a
reasonablie time after notice of the
matter.

Under section 502(a) of the act (21
U.S.C. 352(a)), a drug is considered
misbranded if its labeling is false or
misleading. Section 201(n) of the act (21
U.S.C. 321(n)) makes it clear that the
“misleading’ determination is to be
based not only on representations made
or suggested in the labeling, but also on
failure to reveal material facts. Material
facts include those which concern
consequences which may result from
use of the product under the labeled
conditions of use or under customary or
usual conditions of use. These
conditions of use may include off-label
uses prescribed by practitioners for their
patients.

In addition, drugs are considered
misbranded under section 502(f) of the
act if the labeling fails to bear adequate
directions for use. FDA regulations
define adequate directions for use as
directions under which the lay person
can use a drug safely and for the
purposes for which it is intended (21
CFR 201.5). “Intended uses” are further
defined in the regulations to include
uses other than the ones on the labeling
(21 CFR 201.128). If a manufacturer
knows that a drug is used for an off-
label use, the manufacturer may be
required to provide adequate labeling
for that use (21 CFR 201.128).

Prescription drugs for human use are
exempt from the requirement to carry
adequate directions for lay use under
certain circumstances, if labeled with
the prescription legend (21 CFR
201.100). Among the exemption criteria
is the requirement that the drug carry
adequate labeling for the prescriber, as
authorized by an approved application,
for the intended use. In summary, the
drug product is misbranded if the
intended use is not approved in an
NDA.

Drug products are also misbranded,
under section 502(f)(2) of the act, if the
labeling does not carry adequate
warnings against unsafe use. Such
unsafe use may include use by pediatric
patients where the use may be
dangerous to their health, or unsafe
dosage or methods or duration of
administration in the pediatric
population.

iological drug products are approved
under authority of section 351 of the
PHS act (42 U.S.C. 262). This provision
authorizes the promulgation of
regulations designed to ensure the
continued safety, purity, and potency of

the products (42 U.S.C. 262(d)(1)). An
approved product license application
(PLA) may be revoked if the product
does not conform to applicable
requirements in the regulations or is not
safe and effective for all of its intended
uses or is misbranded with respect to
any such use (21 CFR 601.5(b)(4)
through (b)(6)). If there is a danger to
health, the Commissioner may suspend
the product license (21 CFR 601.6).
Under section 351(b) of the PHS act, no
one may falsely label a biological
product. Biological drug products are
also subject to the applicable drug
provisions of the Federal Food, Drug,
and Cosmetic Act, as previously
discussed.

Moreover, the agency has stated that
an application for marketing approval
should contain data on a reasonable
sample of the patients likely to be given
a drug once it is marketed (58 FR 39406
at 39409, July 22, 1993). This
conclusion, stated explicitly in a
guideline on the need for data in both
genders, applies equally to age
subgroups, including pediatric and
geriatric populations. FDA may refuse to
approve an application that fails to
contain sufficient information to
determine whether the product can be
safely and effectively used in
populations likely to receive it. In
addition, for an approved drug, in
certain cases (e.g., where the drug is
widely used, represents a potential
hazard, or is therapeutically important
in pediatric patients), FDA may require
further studies in pediatric populations
and appropriate labeling changes. As
previously discussed, an already
approved drug may be considered
illegally marketed if adequate
information on safe and effective use in
pediatric patients is not obtained and
included in the labeling.

The agency thus expects sponsors to
seek supplemental claims for pediatric
uses that are supported by adequate
data. This does not imply, however, that
a sponsor should seek a claim for a
pediatric use if the benefits of that use
do not outweigh its risks; the
determination of whether to include a
pediatric use statement must be based
on clinical data, and other use
information, not on a vague concern
about liability.

5. One comment said that although
the desire to use potentially relevant
data in the “Pediatric use’ subsection of
the labeling was “understandable,” such
data should not take the place of
adequate and well-designed controlled
studies in the pediatric population, and
that FDA ultimately may have to require
such studies. The comment stated that
FDA should require manufacturers to
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fund research projects regarding drug
safety and efficacy, including short-term
and long-term side effects, in pediatric
patients.

-FDA agrees that clinical studies
regarding a drug’s safety and
effectiveness in pediatric patients are
desirable, and the agency encourages
such studies in appropriate cases. As
discussed in comment 4 in section III.C.
of this document, the agency has the
authority to require such studies under
certain circumstances. In some cases,
such studies may be required prior to
approval where pediatric use is
important and where the adult and
pediatric diseases cannot be considered
sufficiently similar. In other cases, the
controlled trials in adults, with
pharmacokinetic and other data as
needed, may support valid pediatric
labeling.

6. One comment stated that FDA
should consider other alternatives to the
rule, including a formal review process
that collects and analyzes available
safety and efficacy data on a drug’s use
in the pediatric population both before
and after marketing approval, which,
through committee review, could
recommend further testing of the drug
after it is marketed if specific pediatric
safety or efficacy concerns are found.

FDA believes that the comment has
misinterpreted the purpose of the rule.
The rule describes the kind of data and
information that can be included in
labeling for the pediatric population. In
general, it is the sponsor’s responsibility
to collect, on a continuing basis,
available data on safety and efficacy,
propose revised labeling, and carry out
needed studies. In some circumstances,
FDA has required pediatric studies prior
to approval, elicited agreement by drug
sponsors at the time of marketing
approval to carry out additional
pediatric studies after approval, or
stimulated conduct of pediatric studies
after approval. When appropriate, FDA
makes use of its standing advisory
committees to help decide whether and
when pediatric studies are needed.

7. One comment stated that FDA
should revise the rule to specify what
data must be provided by
manufacturers. The comment asked
what number of pediatric patients
would be sufficient to determine if there
is a difference in age-related response,
and how FDA will determine that all
available information about the
pediatric use of all available drugs has
been included, including epidemiologic
studies.

FDA declines to accept the comment'’s
suggestion. The agency believes that
specifying an exact number of pediatric
patients to be studied would be

impractical due to variations in the
pediatric population and responses to
different drugs. This is particularly true,
given the various kinds of data that can
be used under the rule to support
pediatric labeling.

D. Drugs Currently Under Review

8. One comment suggested that drugs
currently under development or under
review by FDA should be given special
consideration to avoid delays in
development and approval associated
with implementation of the rule.

FDA does not expect delays in review
or approval as a result of this rule. FDA
already examines available pediatric
data under current labeling regulations.
The principal change created by the
revised regulation is the ability to rely
on studies in adults to support pediatric
efficacy in some situations.

E. Supplements for Drugs Already
Approved

9. One comment suggested that FDA
work with manufacturers of approved
drugs to develop a method that allows
the manufacturers to update their
labeling in & quick and cost-effective
manner. The comment also said that
package inserts do not generally reflect
current scientific literature because of
the problems with current methods of
updating labeling. The comment said
that this had created situations where
prescribers are making decisions on
treatment modalities without the benefit
of timely information.

FDA does not believe that changes in
regulations are needed to allow timely
updating of labeling. Under the current
regulations, applicants can propose
changes in their approved labeling. FDA
normally reviews supplements subject
to prior approval in the order received.
Effectiveness supplements are rated as
priority or standard and are subject to
performance goals set in connection
with the Prescription Drug User Fee Act
of 1992,

10. One comment said that the filing
and approval of pediatric labeling
supplements from different sponsors on
different timetables could mean that
some labels for products considered to
be substantially similar might be silent
with regard to pediatric usage, while
others might be detailed. The comment
suggested that FDA and the American
Academy of Pediatrics’ Committee on
Drugs could identify therapeutic classes
to be relabeled first, so that FDA could
review and approve pediatric use
labeling for products from different
companies and coordinate
implementation of labeling changes for
similar agents.

With respect to effectiveness claims,
pharmacokinetics, and safety data,
much information is drug specific and
will be reviewed as it is submitted.
Therefore, the agency is not adopting
the comment’s suggestions. The agency
advises, however, that, in general, when
a class of drug products is involved,
FDA examines labeling as it applies to
the class.

F. Impact on Industry

11. One comment claimed that the
rule places NDA holders at a
competitive disadvantage relative to
abbreviated new drug application
(ANDA) holders. The comment stated
that the rule would give NDA holders
the burden and responsibility for
pediatric studies and literature searches,
but not impose a similar burden and
responsibility on ANDA holders.

DA disagrees with the comment in
part. The rule is directed to anyone
marketing a prescription drug and is
intended to encourage the inclusion of
more complete information about use of
a drug in the pediatric population and
about hazards associated with this use.
The rule permits a new basis for
reference to pediatric uses, but it does
not impose a new requirement to
conduct studies in pediatric
populations. To the extent that NDA
holders have access to data not available
to ANDA holders, they will have more
data to examine and more likelihood of
having a basis for proposing changes to
the *“Pediatric use” subsection of
labeling. The agency believes this
represents only a modest burden and, in
any event, sees no other way to gain
further pediatric information in
labeling. ANDA holders cannot be
required to examine data they do not
possess. ANDA holders are not
precluded from providing pediatric use
data, and are expected to do so under
this rule, if data are available. An ANDA
applicant who believes new safety or
effectiveness information should be
added to a product’s labeling should
provide adequate supporting
information to FDA, and FDA will
determine whether the labeling for the
generic and listed drugs should be
revised.

G. Minor Editorial Changes

12. One comment said that labeling
revisions that are editorial in nature and
are used to reformat existing pediatric
use labeling information to conform to
the rule should be made in accordance
with §314.70(d) (21 CFR 314.70(d))
(changes described in the annual
report). The comment said that this
would also facilitate the agency’s
processing of minor changes.
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FDA agrees with the comment. As
stated in the preamble to the proposed

»~le, “[m]inor editorial changes may be

“ade in accordance with § 314.70(d)”
157 FR 47423 at 47426). To comply with
this rule, references to *“children” in the
“Pediatric use” subsection of the insert
labeling of products already being
marketed must be changed, where
appropriate, to "*pediatric population”
or “pediatric patients.” For products
other than biological products, such
changes are considered minor editorial
changes.

As stated in the preamble to the
proposed rule, for biological products,
such changes are to be submitted in
accordance with the procedures .
outlined in § 601.12 (21 CFR 601.12) (57
FR 47423 at 47426).

H. Format of Proposed Labeling

13. One comment said that it is
impractical and impossible to list on the
labeling all dosages and hazards for the
pediatric population, The comment
suggested placement of a general label
on all adult prescription drugs stating
that the medication should not be given
to pediatric patients without a
physician’s instructions. The comment
said that requiring overly complicated
and lengthy information on labeling

~—would discourage the prescribing of

“eeded medications.

FDA believes that the comment
misinterprets the proposed rule and the
purpose of pediatric use labeling. The
purpose of the rule is to encourage more
pediatric use information in labeling
and to provide practitioners with more
information on pediatric use.

14. One comment said that for certain
products, e.g., corticosteroids, where
class labeling has been in effect, the
agency will have to decide and
communicate how the pediatric
wording will be addressed.

In most cases, pediatric labeling will
be drug specific. Where class labeling
exists, FDA generally examines the
labeling for those products as a whole.

IV. Specific Comments on the Proposed
Rule

A. Section 201.57(f)(9)(i)

FDA, on its own initiative, has added
a definition in § 201.57(f)(9)(i) to
indicate that under paragraphs (f)(9)(ii)
through (f)(9)(viii), the terms *'pediatric
population(s)” and “pediatric
patient(s)” are defined as the pediatric
age group, from birth to 16 years,

~~including age groups often called

“ieonates, infants, children, and
adolescents.

B. Proposed § 201.57 (f)(9)(i) and
(o)

FDA received no comments on these
provisions (renumbered as
§ 201.57(0(9)(ii) and (f)(9)(iii)), and has
finalized them without change.

C. Proposed § 201.57(f)(9)(iii)

Proposed § 201.57(f){9)(iii)
(renumbered as § 201.57(f)(9)(iv)) states,
in part, that “FDA may approve a drug
for pediatric use based on adequate and
well-controlled studies in adults, with
other information supporting pediatric
use. In such cases, the agency will have
concluded that the course of the disease
and the effects of the drugs are
sufficiently similar in children and
adults to permit extrapolation from the
adult data to children. The additional
information supporting pediatric use
must include data on the
pharmacokinetics of the drug in
children for determination of pediatric
dosage. Other information, such as data
from pharmacodynamic studies of the
drug in children, controlled or
uncontrolled studies confirming the
safety or effectiveness of the drug in
children, pertinent premarketing or
postmarketing studies or experience,
may be necessary to establish the
applicability of the adult data to
children.”

15. One comment said FDA should
revise proposed § 201.57(f)(9)(iii) to
indicate that pharmacokinetic data are
not mandatory in some situations.
Another comment stated that
pharmacokinetic data may not be the
most appropriate way to determine
pediatric dosing because the differences
in metabolism or in distribution in
pediatric patients may support dosing
that will not necessarily be related to
blood levels. Both comments stated that
dosing for inhalation products should
not be based on pharmacokinetics.

Another comment said that
difficulties in obtaining informed
consent, use of placebo controls, and
obtaining adequate blood samples for
pharmacokinetic analysis in pediatric
patients are not serious impediments to
performing studies necessary for
appropriate pediatric labeling. The
comment said there is a well-established
ethical structure within which informed
consent may be obtained and placebo
controls used in the pediatric
population, and that current technology
requires only very small blood samples
for measurement of most compounds.
According to the comment, the primary
impediments to doing adequate clinical
trials in the pediatric population are the
absence of a regulatory mandate and the
existence of economic disincentives.

The agency recognizes that
pharmacokinetic data are important
sources of information, but may not
always be the most appropriate method
for determining pediatric dosing
schedules and may be infeasible,
unnecessary, or insufficient. Other types
of data or experience may sometimes
substitute for pharmacokinetic data, and
other data or experience in the pediatric
population may be needed in addition
to pharmacokinetic data. The agency
has modified the rule to state that the
additional information supporting
pediatric use must ordinarily include
data on the pharmacokinetics of the
drug in the pediatric population for
determination of pediatric dosage.

As discussed in response to comment
4 in section IIL.C. of this document, this
rule does not create a new requirement
for pediatric studies, but the authority
for requiring pediatric studies already
exists. There are situations in which
data on safe and effective use in
pediatric patients may be necessary for
approval or for continued marketing of
a drug. Revised § 201.57(f)(9) does not
create the requirement for pediatric
studies, but is intended to encourage the
inclusion of more comprehensive
labeling about pediatric use by
permitting use of adult data in
establishing pediatric efficacy.
Specifically, the rule allows the
pediatric use statement to be based on
adequate and well-controlled studies in
adults when additional information
exists to show that the course of the
disease and the effects of the drug are
sufficiently similar in adults and
pediatric patients to permit
extrapolation from the adult efficacy
data to pediatric populations.

FDA has, on its own initiative,
amended proposed § 201.57(£)(9)(iii) to
indicate that FDA's determination
whether the effects of a drug are
sufficiently similar in adults and
pediatric patients will include an
examination of the drug's beneficial and

‘adverse effects. FDA has also amended

§ 201.57(f)(9)(iii) to make clear that
other information besides
pharmacokinetic data may be necessary
not simply to “establish the
applicability of the adult data to
pediatric patients,” but, more generally,
“to show that the drug can be used
safely and effectively in pediatric
patients.” Section 201.57(f)(9)(iii) has
also been modified to remove any
potential misimpression that
uncontrolled studies could demonstrate
effectiveness.

16. One comment questioned the
rule’s language about extrapolating
adult data to pediatric patients. The
comment said that the exact mechanism
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by which many psychiatric drugs work
is not known, so that, for these drug
products, extrapolation between adult
and pediatric populations may be
inaccurate and potentially hazardous.
The comment noted that randomized
controlled studies of tricyclic
antidepressants in pediatric patients
have raised questions regarding efficacy,
while safety issues have been raised
based on noncontrolied data indicating
a potential risk, which might not have
been clear based on adult data, of
sudden cardiac death in pediatric
patients using tricyclics.

FDA agrees that extrapolation from
adult experience is inappropriate, and
thus unacceptable, in some cases.
Extrapolation is not necessary under the
rule, but is an alternative to the conduct
of adequate and well-controlled studies
in pediatric patients. In those cases
where the pediatric use statement is
based primarily on adequate and well-
controlled studies in adults, additional
information supporting pediatric use is
usually needed, ordinarily including
data on the pharmacokinetics of the
drug in the pediatric population for
determination of pediatric dosage. Other
information, such as data from
pharmacodynamic studies of the drug in
pediatric patients, data from other
studies supporting the safety or
effectiveness of the drug in pediatric
patients, pertinent premarketing or
postmarketing studies or experience,
may be necessary to show that the drug
can be used safely and effectively in the
pediatric population.

17. One comment said that the
preamble to the final regulation should
clarify that *other information”’

- supporting pediatric use in proposed
§ 201.57(f)(9)(iii) need not be limited to
data developed or sponsored by the
NDA holder, but may include data such
as reports of studies by academic
researchers in peer-review journals that
were prepared by persons who are not
related to the NDA sponsor. ;

The agency believes that no change is
needed in revised § 201.57(f)(9)(iv)
because the section does not suggest
that the data must have been developed
or sponsored by the NDA holder.

D. Proposed § 201.57(f)(9)(iv)

FDA received no comments on this
provision (renumbered as
§201.57(f)(9)(v)), and has finalized it
without change.

E. Proposed § 201.57(f)(9)(v)

Proposed § 201.57(f)(9)(v)
(renumbered as § 201.57(£)(9)(vi))
provides, in part, that “[i]f the
requirements for a finding of substantial
evidence to support a pediatric

indication or a pediatric use statement
have not been met for any pediatric
population, this subsection of the
labeling shall contain the following
statement: ‘Safety and effectiveness in
children have not been established.””

18. One comment expressed concern
that this provision may create
disincentives for sponsors to develop
better information on pediatric use of
their drugs. The comment suggested that
FDA require mandatory phased-in safety
testing and appropriate clinical studies
of pharmaceuticals in the pediatric
population. Alternatively, the comment
recommended that FDA and
manufacturers work to develop
agreements whereby the manufacturer
consents to carry out additional
postapproval pediatric studies.

FDA believes that the comment
suggests actions beyond the scope of
this rule. FDA encourages pediatric
testing, and, as discussed in comment 4
in section II.C. of this document, has
the authority to require pediatric
studies. In some cases, FDA will require
pediatric studies for approval or
continued marketing. This rule,
however, does not add new
requirements for pediatric studies, but
rather describes the kind of data that
can be used to support labeling claims.

F. Proposed § 201.57(f)(9)(vi)

Proposed § 201.57(f)(9)(vi)
(renumbered as § 201.57(f)(9)(vii))
provides “[i]f the sponsor believes that
none of the statements described in
paragraphs (f)(8)(i) through ((2)(v)
(renumbered as (f)(9)(ii) through
(£}(9)(vi)) of this section is appropriate
or relevant to the labeling of a particular
drug, the sponsor shall provide reasons
for omission of the statements and may
propose alternative statement(s). FDA
may permit use of an alternative
statement.”

19. One comment asserted that the
proposal did not adequately address the
problem of a large number of drugs that
have been approved and marketed for
years without pediatric usage
information in their labeling, which are
widely used in pediatric patients and
for which there is substantial published
literature regarding their pediatric use.
The comment noted that proposed
§201.57(f)(9)(vi) would impose on the
spansor the responsibility for providing
information that would promote the safe
and effective use of prescription drugs
in pediatric patients and noted that the
spansor may have complex reasons for
not necessarily wanting to include
pediatric information in the labeling.
The comment recommended that the
final rule include a mechanism that
would allow summary information from

authoritative published literature to be
added to the labeling of currently

- marketed drugs so this information

would be available to the pediatric
prescriber. It suggested that the rule
should provide an option permitting
“recognized authoritative medical
experts or groups of experts” to provide
information to support pediatric
information in the labeling in lieu of the
Sponsor.

Another comment urged the agency to
provide for the incorporation of
supplemental indications into drug
labeling based solely on information
submitted by persons other than the
sponsor. The comment said that changes
should be made based on studies
reported in peer-reviewed medical
literature, rather than relying on
submissions by the sponsor. The
comment stated that this was necessary
to make the labeling of certain drugs,
particularly anticancer agents, conform
to the current state of medical
knowledge. The comment noted that
FDA restricts promotion of off-label
uses, and third-party payers often take
the position that agents that have no
labeled indication for treatment of
cancers in pediatric patients are
experimental and therefore
nonreimbursable, even though they may
be safe and effective.

The sponsor is primarily responsible
for bringing forth evidence to support
labeling changes. A third party could,
however, provide evidence to persuade
the agency to direct the sponsor to
submit a labeling supplement. A study
need not have been conducted by or on
behalf of the sponsor in order to support
a labeling change. The evidence to
support labeling should continue to be
of the type and quality that would
ordinarily support labeling statements.
Published literature on pediatric use
may contribute to this evidence, and
authoritative groups may suggest
approaches, but the views of
authoritative groups do not themselves
represent sufficient evidence of
effectiveness. With respect to the
comment concerning reimbursements,
the agency advises that reimbursements
to patients are beyond the scope of the
rule and FDA authority. However, FDA
agrees with the underlying concern that
appropriate indications be on the label
so that practitioners understand how
best to prescribe the drug for the
patient’s medical benefit.

G. Proposed § 201.57(f)(9)(vii)

Proposed § 201.57(f)(9)(vii)
(renumbered as § 201.57(£)(9){viii))
states ““[i}f the drug product contains
one or more excipients that present an
increased risk of toxic effects to
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neonates or other pediatric subgroups, a
special note of this risk, generally in the
‘Contraindications,’ ‘Warnings,’ or

# Tautions’ section, shall be made.”

. Four comments expressed concern
about this proposed requirement. One
comment said that the data relating to
the toxicity of excipients, including
preservatives, are inconclusive, making
the requirement inappropriate. The
comment stated that FDA should
encourage collection and analysis of
data to enable specific determinations
on the use of excipients and
preservatives.

Another comment asked FDA to
clarify whether the proposed
requirement that labeling contain
statements about excipients that present
an increased risk of adverse effects to
the neonate or other pediatric subgroups
was intended to reflect published
literature or to be based on studies
designed to show whether an increased
risk exists. It added that it was not clear
how or by whom & determination of
increased risk would be established,
The comment suggested that the final
rule state that a sponsor can rely on
existing information and is not required
to conduct additional studies. The
comment also suggested that, if
additional studies were necessary,
animal data be used rather than

}gquiring clinical studies in neonates, It
-gested that a standardized list could
developed jointly by industry and
FDA.

A third comment suggested that a
requirement that any labeling identify
any increased risk of toxic effects to
neonates or other pediatric groups
should not be interpreted as establishing
a requirement that sponsors conduct
toxicology or other studies to identify or
quantify such risks. The comment also
stated that the preamble to the final
regulation should state whether the
increased risk of toxic effects is limited
to those established by human data or
experience, or would also include those
based on animal or in vitro models.

A fourth comment noted that ANDA
holders may use excipients different
from those used by the reference listed
drug. The comment suggested that
ANDA holders should be required to
provide specific information regarding
excipients used.

The final rule requires the labeling for
a drug product containing one or more
inactive ingredients that present an
increased risk of toxic effects to
neonates or other pediatric subgroups to
note such risks in the
“Contraindications,” ‘““Warnings,” or
‘‘Precautions” section of the labeling. If
~xdcity data for the inactive
agredient(s) do not exist or are

inconclusive, revised § 201.57(f)(9)(viii)
would not require the labeling to
contain a statement about an increased
risk to neonates or other pediatric
subgroups. However, in such cases, FDA
encourages applicants to collect and
analyze data on inactive ingredients and
preservatives that could represent a
pediatric risk. These data may include
human data, animal data, or data
derived from in vitro models.

FDA also notes that current
regulations already require ANDA
applicants whose inactive ingredients
differ from those used in the reference
listed drug to identify and characterize
the inactive ingredients in a proposed
drug product and to provide
information demonstrating that such
inactive ingredients do not affect the
safety of the proposed drug product (see
21 CFR 314.94(a)(9)). Given these
provisions, there is no reason to believe
that the inactive ingredients used in a
generic drug product are any less safe
than those in the reference listed drug.

The agency has determined that, for
the purposes of this final rule, the terms
“excipient” and “inactive ingredient”
have the same meaning. However,
because the agency generally uses the
term “‘inactive ingredient,” the agency
has, on its own initiative, amended
proposed § 201.57(f)(9)(vii) to refer to
“inactive ingredients" instead of
“excipients.”

V. Legal Autharity

FDA'’s revision to the “Pediatric use”
subsection of prescription drug labeling
is authorized by the Federal Food, Drug,
and Cosmetic Act (the act) and by the
Public Health Service Act (the PHS act).
Section 502(g) of the act prohibits false
or misleading labeling of drugs,
including, under section 201(n) of the
act, failure to reveal material facts
relating to potential consequences under
customary conditions of use.

Section 502(f) of the act requires drug
labeling to have adequate directions for
use and adequate warnings against use
by the pediatric population where its
use may be dangerous to health, as well
as adequate warnings against unsafe
dosage or methods or duration of
administration, as are necessary to
protect users.

Section 502(j) of the act prohibits use
of drugs that are dangerous to health
when used in the manner suggested in
their labeling. Drug products that do not
meet the requirements of any paragraph
of section 502 of the act are deemed to
be misbranded.

In addition to the misbranding
provisions, the premarket approval
provisions of the act authorize FDA to
require that prescription drug labeling

provide the practitioner with adequate
information to permit safe and effective
use of the drug product. Under section
505 of the act, FDA will approve an
NDA only if the drug is shown to be
both safe and effective for its intended
use under the conditions set forth in the
drug’s labeling. Section 701(a) of the act
(21 U.S.C. 371(a)) authorizes FDA to
issue regulations for the efficient
enforcement of the act.

Under § 201.100{d) (21 CFR
201.100{d)) of FDA's labeling
regulations, prescription drug products
must bear labeling that contains
adequate information under which
licensed practitioners can use the drug
safely for their intended uses. Section
201.57 describes specific categories of
information, including information for
drug use in selected subgroups of the
general population, which must be
present to meet the requirements of
§201.100.

In addition, under 21 CFR 314,125,
FDA will not approve an NDA unless,
among other things, there is adequate
safety and effectiveness information for
the labeled uses and the product
labeling complies with the requirements
of part-201 (21 CFR part 201).

ection 351 of the PHS act provides
legal authority for the agency to regulate
the labeling and shipment of biological
products. Licenses for biological
products are to be issued only upon a
showing that they meet standards
“designed to insure the continued
safety, purity, and potency of such
products” prescribed in regulations (42
U.8.C. 262(d)). The “potency” of a
biological product includes its
effectiveness (21 CFR 600.3(s)). Section
351(b) of the PHS act prohibits false
labeling of a biological product. FDA's
regulations in part 201 apply to all
prescription drug products, including
biological products.

A drug product that is not in
compliance with § 201.57(f)(9) would be
considered misbranded and an
unapproved new drug under the act. A
noncomplying product that is a
biological product would, in addition,
be considered falsely labeled and an
unlicensed biological product under the

" PHS act.

VI Implementation )

The primary purpose of the proposed
rule was to revise the existing pediatric
labeling requirements by expanding the
basis on which information about use of
a drug in the pediatric population may
be included. The proposed rule would
have required sponsors to comply with
the pediatric use provisions 1 year after
the date of publication of a final rule in
the Federal Register.
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21. Several comments said that the
proposed 1-year implementation period
was too short. The comments claimed
that extrapolating and reviewing data
would be time consuming and that the
agency would be unable to approve
pediatric use labeling within 1 year. The
comments suggested that the agency
cooperate with industry to establish a 3~
year implementation schedule, only
require sponsors to submit revised
labeling in 1 year, or make the rule
effective in 2 years.

The agency has carefully considered
the comments and has revised the
implementation schedule for the final
rule. The agency will accept pediatric
use information based on revised
§201.57(£)(9) after January 12, 1995.

Sponsors have a continuing obligation
to maintain labeling that is truthful and
comprehensive in accordance with
§201.57, including § 201.57(f)(9).
Section 201.57(f)(9) requires labeling to
contain at least one of the statements
under § 201.57(f)(9}(ii) through (£)(9)(vi),
or to propose an alternative statement
under § 201.57(f)(9)(vii). The statement
must accurately describe available data.

Sponsors must, therefore, reexamine
existing data to determine whether the
“Pediatric use” subsection of the
labeling can be modified based on
adequate and well-controlled studies in
adults and other information supporting
pediatric use, and, if appropriate,
submit a supplemental application to
comply with new § 201.57(f)(9)(iv) by
December 13, 1996. A sponsor who does
not believe that the disease and drug
effects are similar in the pediatric and
adult populations, or who believes that
use in pediatric patients is otherwise
not adequately supported by data,
should not propose revised labeling
under new § 201.57(f){9)(iv), and need
not inform the agency of this
conclusion.

Therefore, FDA expects sponsors to
examine available information and
update pediatric labeling for their
products, if appropriate. Sponsors
should also examine data on the extent
and nature of use of their products in
pediatric patients. If FDA concludes that
a particular drug is widely used,
represents a safety hazard, or is
therapeutically important in the
pediatric population, and the drug
sponsor has not submitted any pediatric
use information, then the agency may
require that the sponsor develop and/or
submit pediatric use information.

If FDA has made a specific request for
the submission of pediatric use
information because of expected or
identified pediatric use, and the sponsor
fails to provide such information, the
agency may consider the product to be

a misbranded drug under section 502 of
the act, or a falsely labeled biological
product under section 351 of the PHS
Act, as well as an unapproved new drug
or unlicensed biological product. (See
21 U.S.C. 355 and 42 U.S.C. 262}.

Under the final rule, any new or
revised pediatric indications, or
statements on pediatric indications, or
statements on pediatric use under the
provisions of § 201.57(f)(9)(ii) through
(H(9)(iv) would require FDA approval of
a supplemental application in
accordance with § 314.70(b) or § 601.12.
Other changes to proposed
§ 201.57(f)(9)(ii) through (f)(9)(iv) to add
or strengthen precautions,
contraindications, warnings, or adverse
reactions or to add or strengthen dosage
and administration instructions to
increase a product’s safety (for products
other than biological products) could be
put into effect at the time a supplement
covering the change is submitted to FDA
in accordance with § 314.70(c). Minor
editorial changes to products other than
biological products may be made in
accordance with § 314.70(d).

To comply with this rule, references
to ““children” in the *“Pediatric use”
subsection of the insert labeling of
products already being marketed must
be changed, where appropriate, to
“Pediatric population” or “pediatric
patients.” The agency advises that after
January 12, 1995, such changes must be
made, no later than the first time that
labeling is sent to the printers or
ordered for reprinting to replenish old
stocks of labeling. Such changes for
products other than biological products
are considered minor editorial changes
and may be submitted in an annual
report in accordance with § 314.70(d).

Any new or revised statement under
§201.57(f)(9)(viii) regarding inactive
ingredients that may be toxic to the
neonate or other pediatric subgroup
should be made in accordance with the
provisions of § 314.70(c} or §601.12 (21
CFR 601.12), as appropriate.

All supplements containing pediatric
use information and their mailing
covers should be plainly marked
“Pediatric supplements.”

For those products subject to section
351 of the PHS act, labeling changes
should be made in accordance with
§601.12. Persons who have questions
regarding such changes and need
guidance on whether a supplement is
necessary should contact one of the
following three divisions as appropriate:
Office of Therapeutics Research and
Review, Division of Application Review
and Policy (HFM-585), 301-594-5109;
Office of Vaccine Research and Review,
Division of Vaccine and Related Product
Applications (HFM~475), 301-594—

2090; or Office of Blood Research and
Review, Division of Blood Applications
(HFM-370), 301-594-2012; at the
following address: Center for Biologics
Evaluation and Research, Food and
Drug Administration, 1401 Rockville
Pike, suite 200N, Rockville, MD 20852,

22. One comment suggested that the
rule would have a substantial economic
impact, particularly if the agency
adheres to the proposed 1-year
implementation period. The comment
said that there are cost factors arising
from the extensive resources required to
reevaluate the available clinical study
data and literature to extrapolate adult
safety data to the pediatric age group or
groups. The comment noted that drug
studies in pediatric patients have
additional costs not experienced with
the adult population, and may, in some
cases, require inpatient studies. The
comment also claimed that encouraging
pediatric studies prior to approval or as
a Phase 4 commitment could lengthen
the development process, slow drug
approval, and thereby have an
additional economic impact.

The agency has considered the
comment and has revised the
implementation schedule for this final
rule. The implementation schedule is
discussed in section VI. of this
document.

The agency stresses that this rule does
not require sponsors to conduct
pediatric studies. The authority to
require studies is found in the act and
regulations already promulgated.
Rather, this rule recognizes alternative
methods of establishing substantial
evidence to support pediatric labeling
claims. Where a finding of substantial
evidence to support a pediatric
indication or a pediatric use statement
has not been met for a specific subgroup
or for any pediatric population, the
sponsor must instead indicate that no
data are available. If a sponsor believes
that a pediatric use statement would be
inappropriate or irrelevant to the
labeling of a particular drug, it must
provide a reason for omitting the
statement. This rule does not affect any
determination by the agency that
pediatric studies are needed before or
after approval for a new drug.

VII Environmental Impact

The agency has determined under 21
CFR 25.24(a)(8) that this action is of a
type that does not individually or
cumnulatively have a significant effect on
the human environment. Therefore,
neither an environmental assessment
nor an environmental impact statement
is required.
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VIII. Analysis of Impacts

FDA has examined the impacts of the
# rule under Executive Order 12866
- the Regulatory Flexibility Act (Pub.

L. 96—-354). Executive Order 12866
directs agencies to assess all costs and
benefits of available regulatory
alternatives and, when regulation is
necessary, to select regulatory
approaches that maximize net benefits
(including potential economic,
environmental, public health and safety,
and other advantages; distributive
impacts; and equity). The agency
believes that this final rule is consistent
with the principles set out in the
Executive Order. In addition, the final
rule is not a significant regulatory action
as defined by the Executive Order.

The Regulatory Flexibility Act
requires agencies to analyze regulatory
options that would minimize any
significant impact of a rule on small
entities. Because the final rule does not
impose additional requirements for
sponsors to conduct pediatric studies,
the agency certifies that the final rule
will not have a significant economic
impact on a substantial number of small
entities. Therefore, under the Regulatory
Flexibility Act, no further analysis is
required.

List of Subjects in 21 CFR Part 201
# rugs, Labeling, Reporting and
- Jrdkeeping requirements.

Therefore, under the Federal Food,
Drug, and Cosmetic Act, the Public
Health Service Act, and under authority
delegated to the Commissioner of Food
and Drugs, 21 CFR part 201 is amended
as follows:

PART 201—LABELING

1. The authority citation for 21 CFR
part 201 continues to read as follows:

Authority: Secs. 201, 301, 501, 502, 503,
505, 506, 507, 508, 510, 512, 530-542, 701,
704, 721 of the Federal Food, Drug, and
Cosmetic Act (21 U.S.C. 321, 331, 351, 352,
353, 355, 356, 357, 358, 360, 360b, 360gg—
360ss, 371, 374, 379¢); secs. 215, 301, 351,
361 of the Public Health Service Act (42
U.S.C. 216, 241, 262, 264).

2. Section 201.57 is amended by
revising paragraph (f)(9) to read as
follows:

§201.57 Specific requirements on content
and format of 1abeling for human
prescription drugs.

* * * ® L]
(ﬂ * * *
(8) Pediatric use:

(i) Pediatric population(s)/pediatric
natient(s): For the purposes of

# “agraphs (f)(9)(ii) through (f)(9)(viii) of

.s setion, the terms ‘““pediatric

population(s)” and “pediatric
patient(s)” are defined as the pediatric
age group, from birth to 16 years,
including age groups often called
neonates, infants, children, and
adolescents.

{ii) If there is a specific pediatric
indication (i.e., an indication different
from those approved for adults) that is
supported by adequate and well-
controlled studies in the pediatric
population, it shall be described under
the “Indications and Usage” section of
the labeling, and appropriate pediatric
dosage information shall be given under
the “Dosage and Administration”
section of the labeling. The “Pediatric
use” subsection shall cite any
limitations on the pediatric indication,
need for specific monitoring, specific
hazards associated with use of the drug
in any subsets of the pediatric
population {e.g., neonates), differences
between pediatric and adult responses
to the drug, and other information
related to the safe and effective pediatric
use of the drug. Data summarized in this
subsection of the labeling should be
discussed in more detail, if appropriate,
under the “Clinical Pharmacology’’ or
**Clinical Studies” section. As
appropriate, this information shall also
be contained in the
“Contraindications,” *“Warnings,” and
elsewhere in the *‘Precautions” sections.

(iii) If there are specific statements on
pediatric use of the drug for an
indication also approved for adults that
are based on adequate and well-
controlled studies in the pediatric
population, they shall be summarized in
the “Pediatric use” subsection of the
labeling and discussed in more detail, if
appropriate, under the “Clinical
Pharmacology” and *Clinical Studies’
sections. Appropriate pediatric dosage
shall be given under the ‘"Dosage and
Administration” section of the labeling.
The *Pediatric use’’ subsection of the
labeling shall also cite any limitations
on the pediatric use statement, need for
specific monitoring, specific hazards
associated with use of the drug in any
subsets of the pediatric population (e.g.,
neonates), differences between pediatric
and adult responses to the drug, and
other information related to the safe and
effective pediatric use of the drug. As
appropriate, this information shall also
be contained in the
“Contraindications,” “Warnings,” and
elsewhere in the “Precautions” sections.

(iv) FDA may approve a drug for
pediatric use based on adequate and
well-controlled studies in adults, with
other information supporting pediatric
use. In such cases, the agency will have
concluded that the course of the disease
and the effects of the drug, both

beneficial and adverse, are sufficiently
similar in the pediatric and adult
populations to permit extrapolation
from the adult efficacy data to pediatric
patients. The additional information
supporting pediatric use must ordinarily
include data on the pharmacokinetics of
the drug in the pediatric population for
determination of appropriate dosage.
Other information, such as data from
pharmacodynamic studies of the drug in
the pediatric population, data from
other studies supporting the safety or
effectiveness of the drug in pediatric
patients, pertinent premarketing or
postmarketing studies or experience,
may be necessary to show that the drug
can be used safely and effectively in
pediatric patients. When a drug is
approved for pediatric use based on
adequate and well-controlled studies in
adults with other information
supporting pediatric use, the “Pediatric
use”” subsection of the labeling shall
contain either the following statement,
or a reasonable alternative: “The safety
and effectiveness of (drug name) have
been established in the age groups — to
— (note any limitations, e.g., no data for
pediatric patients under 2, or only
applicable to certain indications
approved in adults). Use of (drug name}
in these age groups is supported by
evidence from adequate and well-
controlled studies of (drug name) in
adults with additional data (insert
wording that accurately describes the
data submitted to support a finding of
substantial evidence of effectiveness in
the pediatric population).” Data
summarized in the preceding prescribed
statement in this subsection of the
labeling shall be discussed in more
detail, if appropriate, under the
*Clinical Pharmacology” or the
*“Clinical Studies” section. For example,
pediatric pharmacokinetic or
pharmacodynamic studies and dose-
response information should be
described in the *““Clinical
Pharmacology” section. Pediatric dosing
instructions shall be included in the
“Dosage and Administration” section of
the labeling. Any differences between
pediatric and adult responses, need for
specific monitoring, dosing adjustments,
and any other information related to
safe and effective use of the drug in
pediatric patients shall be cited briefly
in the “Pediatric use” subsection and, as
appropriate, in the “Contraindications,”
“Warnings,” “Precautions,” and
“Dosage and Administration” sections.
(v) If the requirements for a finding of
substantial evidence to support a
pediatric indication or a pediatric use
statement have not been met for a
particular pediatric population, the
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“Pediatric use" subsection of the
labeling shall contain an appropriate

|Statement such as *“Safety and
sffectiveness in pediatric patients below
the age of (—) have not been
established.” If use of the drug in this
pediatric population is associated with
a specific hazard, the hazard shall be
described in this subsection of the
labeling, or, if appropriate, the hazard
shall be stated in the
“Contraindications” or “Warnings”
section of the labeling and this
subsection shall refer to it.

(vi) If the requirements for & finding
of substantial evidence to support a
pediatric indication or a pediatric use
statement have not been met for any
pediatric population, this subsection of
the labeling shall contain the following

statement: “Safety and effectiveness in
pediatric patients have not been
established.” If use of the drug in
premature or neonatal infants, or other
pediatric subgroups, is associated with
a specific hazard, the hazard shall be
described in this subsection of the
labeling, or, if appropriate, the hazard
shall be stated in the
“Contraindications’ or *“Warnings"”
section of the labeling and this
subsection shall refer to it.

{vii} If the sponsor believes that none
of the statements described in
paragraphs ()(9)(ii) through (1)(9)(vi) of
this section is appropriate or relevant to
the labeling of a particular drug, the
sponsor shall provide reasons for
omission of the statements and may
propose alternative statement(s). FDA

may permit use of an alternative
statement if FDA determines that no
statement described in those paragraphs
is appropriate or relevant to the drug’s
labeling and that the alternative
statement is accurate and appropriate.
(viii) If the drug product contains one
or more inactive ingredients that present
an increased risk of toxic effects to
neonates or other pediatric subgroups, a
special note of this risk shall be made,
generally in the “Contraindications,"”

“Warnings,” or ‘‘Precautions” section.
* * * * *

Dated: November 15, 1994.
David A. Kessler,
Commissioner of Food and Drugs.
[FR Doc. 94-30238 Filed 12-12--94; 8:45 am)
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