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L Introduction o o . SERSIE }- o L j -
' "‘ Tlus draft gutdelme addresses the conduct of studles requlred by 21 U. S C 360b(d) and 21
'CFR 514. 1to ‘demonstrate the effectweness of new ammal drugs .The draft guideline -
K '{reﬂects pnnclples commonly recogmzed by the scxenuﬁc commumty as appropriate and
..necessary to collecung scxenuﬁc data. A person may follow the draft guideline or may o
- choose to follow altemate procedures ‘The person choosmg to use altemate procedures may ‘
~‘'wish to dlscuss the matter further with the agency to prevent an expendxture of money and
| effort on actrvmes that may later be deterrmned to be unacceptable to FDA.

‘ Tlns draﬂ gurdehne does not bmd the agency, and it does not create or confer any nghts
- pnvﬂeges, or benefits for or on any person Where the guxdehne states a reqmrement
.Flmposed by statute or regulauon, however, the reqmrement is law. and its force effect are not .
s changed in any way by vu'tue of its mclusxon in the gmdehne ‘

o "Ifhe.ob;ecnye of_thxs draft gmdelxue.ls.tn pmmde.dmg.sponsors.and.chnml mvesugators . |
. with gmdance on how to desxgn and execute experrments -and collect the effecnveness data

L necessary to obtam approval of an anucoccxdlal or an anucoccxdxal in combxnatxon with an -

antibiotic andlor arsemeal for use in poultry feeds. The draft gmdelme delineates the types S 3 -
- of studles expenmental deslgns and procedures that can be used to demonstrate that an -

',;antlcoccxdxal is effecuve in preventing COCCldlal mfectlon The draft gurdelxne also descnbes _
' ithe types of- studxes expenmental desrgns and procedures that can be used to demonstrate the

g jeffectxveness of each actlve mgredxent in an anueoecxdxal antrbxotrc and/or arsenlcal
' combmanon '

a 'The draft guxdehne is orgamzed 1nto three secuons The first secuon descnbes expenmental |
procedures that should be xmplemented in studies desrgned to demonstrate the efﬁcacy of an
‘anucoccxdlal drug, and anucoccxdral drug(s) in combination with antlbtotlc(s) and/or
‘ Aarsemcal(s) ‘This section provxdes dxrectmn on the development of protocols acceptable :
’-,record-keepmg pracnces, feed preparauon nutntlonal content of expenmental diets, . -
~ assessment of drug concentratron in expenmental diets; and expenmental procedures and

- desrgn ‘The second section of the draft guideline discusses speexﬁc considerations for

B evaluatmg the effecuveness of anucoccxdlal drugs. The third section of the draft guldehne

- ‘descnbes specific consxderauons for evaluatmg the effectlveness of an anucoccxdlal in:
. -combmanon w1th anubloUc(s) and/or arsemcal(s) |




o The draft guxdelme is not a comprehensrve source of lnformauon on conductmg chmcal
o efﬁcacy studies with poultry drugs. Dmg sponsors are encouraged to consult the; Federal

| ‘Food ‘Drug and Cosmeuc Act and the Code of Federal* Regulatlons 21 CFR § 511

(mvesugatlonal new animal drugs) and 21 CFR §5 14 (new animal dmg applrcatxons) for -

o ‘mformanon on the proper shrpment use and dtsposxtlon of rnvesﬂgatlonal new ammal drugs, :

} ‘and appropnate reporting of the results of chmcal 1nvest1gat10ns Drug sponsors are also |

) encouraged to consult other CVM guidelines, e.g., Guideline for Drug Combmanons for Use
. in Animals, 1983; Preclearance Guidelines for Production Drugs, 1975; Guidelines for
- Evaluatwn of Eﬁ'ecnveness of New Ammal Drugs for Use in Poultry Feeds for Plgmentanon,

' '1984; and Guideline on the Conduct of Clinical Invemgatwn Re:ponstbtlmes of Clinical

- flnvesngatom and Momtors for Invesngauonal New Ammal Drug Tnals 1992; for addmonal
‘ jtechmcal gmdance o :

. ;-' ;lI General Consxderattons
;A BrotocoLDevelopment — e

“ ;'V.The logrcal begmmng of 2 any expenment should bea clear understandmg of the quesuons that

e "nwd to be answered from the expenment. Moreover, the Center for Vetermary Medrcme
. ’(CVM) bclxeves that the ttme and effort put into n]an_mg an experiment should be the most

o rigorous and exacting component of the expenmental process Although there is no B
i }regulatory requtrement that ammal drug sponsors submlt protocols, the CVM strongly .
‘encourages the sponsor to submxt all protocols for comment The sponsor should allot

: _jsufﬁcxent time so that all i 1ssues concemmg the expenment can be resolved well i m advance
f;of conductmg studres . o

- :’The CVM recogmzes that no two products are alike. ' Consequently, protocols may reflect
. desrgn 1drosyncrasles umque to a parucular drug Regardless of the drug’s umqueness, drug

o . efficacy should be demonstrated through a combination of battery, floor, and ﬁeld trials.

:The sponsors are strongly urged to review this draft guxdehne and to 1ncorporate these
. recommendauons when developmg protocols '

o -B Record-Keepmg

.. .«

- —

- ;The xntegnty of the data collected and reported is a cntml component in determxnmg
- 'efﬁeacy of the drug(s) bcmg tested 'I'he data should be collected and managed such that
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: ‘,they are vahd Vahd data should have the followmg charactenstrcs l) the data should be ) |
o 'Stgned and dated by the person makutg the observatlon entry, 2) the data should be ongmal

R e., that 1t should be the first recordmg of the observauons, 3) the data should be legible,
_ 'f:4) the data should be contemporaneous, and 5) the data should be accurate. - Should more

~ than one person record data, the data entnes should be attributable to the person(s) collectmg -

. the mformatlon. The collectton of data and mamtenance of reeords should be done so that .
o the CVM’s and other : agency personnel are able to trace data presented in the NADA to the
; ongmal data also referred to as "source" data m chmml studres. ‘

j _‘The Center beheves that the data should be colleeted in the followmg manner to mamtam the o

B charactensttcs of vahd data. Data should only be rworded in a bound laboratory notebook
’ "where appropnate or to forms desrgnated specrﬁmlly for reeordmg ofa parucular o
» observauon(s), i.e., not on pad or scrap paper for future transcrtpuon to an official record -

: -jjsheet. ‘Al data should be recorded in a permanent medtum. ‘Each original data sheet should
be stgned by the person makmg the observatron and/or recordtng the data. Should more than

one person make the observauon andlor record the data, entries should be properly

i.attnbutable to each person Ifa rmstake occurs durmg the actual collectlon or post collectton e

‘penod the mistake should be corrected by a ‘single stnke-through and the new data recorded

h ; ,The changes to the source data should be mmaled and dated by the person makmg the -

- change(s) and a statement provrded as to why the change(s) were made ‘Should, for any
~'reason, an original data. sheet need to be recopred all the data should be transferred o
(mcludtng the properly ‘noted changes) and the reason for. the recopymg explatned ina

. ..memorandum stgned by the tnvesttgator The ongmal record and recopred data sheets: should S

'be retained and submitted to the NADA with a copy of the mvestrgator s ‘memorandum. If
' gdata are captured electromcally, proper system controls should be employed to ensure that
x,the data are valid. Addtttonal mformatmn on tnvesttgator record-keeping and record-
Aretentton can be found in the Gutdelme on the Conduct of Clinical- Invesnganan |

,‘ Respom'tbxlmes of CImtcaI Invesngatom and Momtors for lnvemganonal New Ammal Drug
3 TnaLt (1992) : :

C Drug Assays a

L The concentrattons of approved drugs in expenmental fwds are to conform to the assay

tlumts set forth in 21 CFR § 558.4 Por approved drugs for whrch assay hmlts have not been

jcodtﬁed in 21 CFR §558.4, refer to the Federal Regzster nottce of approval for assay limits.
K For unapproved new drugs for whlch assay lrmxts have not been codtﬁed levels should




. conform to a permrssxble analytreal vanatron (PAV) derrved through the method vahdatron
S process. Coptes of all orrgmal analyuml aSsay records should be submltted to the NADA. .
o ‘The "Cemﬁate of Analysrs (COA) for each lot of the Type A medtmted artmle used in the'

: study should be subnutted to the NADA o SR '

A permrssxble analytxml variation relates toa smgle drug assay value: Under the proper

o mtxmg oondmons, using the correct quantity of the Type A medtmted artmle a single assay o

~of a feed sample should fall within the limits of the PAV. If an assay value does not fall

| | wrthm the hnnts of the PAV the sponsor should sctcnuﬁcally Jusnfy the onussron of the
" j assay value in dcterrmmng the drug concentrauon in the feed ‘

. 'The sponsor should mdxeate in- the protocol the number of assays that wrll be conducted on
E each feed sample. If multrple assays of a smgle feed sample are. performed the CVM wrll
f-allow one assay value outside the PAV limit. Beeause multxple assays of a smgle feed
sample provrde additional mformauon on the drug concentranon, all assay values should be
o averag_ed and the PAV adjusted 'I‘he adjusted PAV should be calculated as follows

Adjusted Pav = _PAV=5% oo -

fwhere,‘ |
- PAV = . ‘perrmtted assay variation establtshed through the method vahdatxon process
. (assay limits for approved drugs are codtﬁed in 21 CFR -
- §558. 4), and -

| " the square root of the number of assays conducted on a smgle feed sample

: The sponsor should calculate the adjusted PAV and construct new assay limits. The average :
of the assay values should fall wnthm the new assay hnuts Thrs is necessary because the |

- B PAV concept is predteated ona smgle assay value. This procedure w111 verify that the

/ . populatron from which the assay values are collected is srmtlar with respect to the mean and
yananoe as the populatron used to estabhsh the assay coefﬁcxent of vanauon

- -
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o *"D Nutntnonal Content and Preparatlon of Expenmental Drets

~ 'The CVM desrres that the expenmental data be collected on ammals consummg nutnnonany -
- 'adequate drets so that the observed responses are attnbutable to the drug(s) rather thana
: possrble drug-nutnent mteracnon Nutnent recommendatrons for poultry, pubhshed by the
National Research Council (1984), can serve as a refercnce for formulatmg diets. .As an
' alternative, diets may be formulated to meet predommant commiercial practices for the
‘ specres and class of ammal berng fed. These pracbces should be supported by agncultural

o ;survey data e.g., Agnmetncs and Agn-'l‘ech

| : Expenmental ranons should be prepared from an umform basal dlet. The umform basal dxet .

. is consistent wrth regard to nutrient densmes and rngredxents If the umform basal diet is.

derived from several mixer batchec, the diet correspondmg to each treatment group should be i

S composed of ahquots from each mixer batch For example, to ptepare 3000 pounds of an

= - umform basal dxet for an antrcoccxdral and anucoccxdral + antibiotic drug combrnanon study; .

: k a mlxer wrth a mxmmum eapacxty of 3000 pounds is needed (Flgure 1)

| Figure 1 S Procedures for Constructron of an Umform Basal Ratron for a Two

Drug Combmanon Study

1 Three thousand pounds (3000) of feed iz mixed and tb-n
. . O . o © . . | separated into thrse (3) aliquots of 1000 pounds. .
S . 7. +] Treatment will be assigned randcaly to each -nquof.
. - - ‘Ihooxttnd.lquot.nybousodittbo:oisndm;PAvV

. ' Batch 1. | 1000 pounds | 1000 pounds *| 1000 pounds’
. 'Batch 2 . | 1000 pounds { 1000 pounds .| 1000 pounds
S — P N S
.- Batch 3 . .| 1000 pounds |- * | 1000 pounds 1000 pounds’
’ ’ Jv\. :.l . . I l
Remixed, Anti- | Remized, Anti- - . 1 | Remixed, ,
coceddial Added, coccidial + Anu.-‘ ktra Auquot. o
| Remixed, Assayed, biotic Added, o
| =md Begged - Remixed, Assayed
= and Bagged




f : ‘When mdmdual batches are to be fed separatcly then each batch should be equally dtvxded
.. -among treatment groups All treatments should be swttched from batch 1 to batch 2 feed, B
R from batch 2to0. batch 3 fwd -etc., at the same time.- Also the expenmental dtets should be
~ ‘switched at the same ttme across treatment groups e. g ‘from starter. to grower feeds. J :
| ‘gAddtttonally, diets used i in related battery and floor pen studtes should contain srmtlar
. nutrient densmes The procedures that will be used to prepare an umform basal dnet and
| Icollect feed samples should be descnbed in the protocol

| Pmper muung of feedstuffs and addttrves wrll ensure the umform dxspersa.l of nutnents and' L
u Edrug(s) in ﬁmshed feeds. The sponsor and chmml mvesugator should be cogmmnt of the

o performanee and eapabthttes of the feed mtxer used to prepare the expenmental drets One

- method that can be used to determme mtxer performance is to measure the time needed for

' ﬂmtxer performance assays to be exther the lesser of a ten percent (or less) coefﬁctent of -

3 vanatton, or two times the analytlml vanauon of the selected assay (Behnke 1991 Wtcker .

~ and Poole, 1991). 'Each investigator should develop a Standard Operattng Procedure L
.(S O.P. ) to prevent contammatron of expertmental feeds ‘ |

- The feed form (pellet crumble or mash) of the expenmental dtet should reﬂect the o o
predonunant conditions of use. It is 1mportant to conduct thece studtes ‘using the predommant :

| - fwd form because the mxllmg process may affect the efﬁcacy of the drug(s) Pelleted feeds

| are subjected to temperatures rangmg from- 170 to 200 °F, whlch may affect the stabthty of .
‘ _:the drug(s) and mtcrobtologtml proﬁle of the feed. . =

. To demonstrate the nutnuonal adequacy of the expenmental dtet(s), the sponsor should

o mclude in the protocol a complete and detatled list, mcludtng amounts therem ‘of all feed

mgredtents and vrtamm/mmeral premtxes used in the uniform basal diet. Ingr.edtents should «
‘ fbe representattve of feedstuffs commonly used in each geographtml lomuon ‘Ata mtmmum ‘
_the calculated nutrient levels of the umform basal diet should be reported for crude protein.

o methxonme cystme, lysme calctum, phosphorus (total and avatlable), and metabohmble -
’ jenergy : :

| To ensure that the expenmental ammals recexve the proper nutnent densmes in the dtet

',chemtcal analysls should be performed on the uniform basal dxet A composxte sample from i, | _' o

- the 'uniform basal dtet whtch is represcntatxve of the dxet should be assayed for the. .
: tollowmg methionine, cystme, lysme. calctum, and phosphorus The exact number of
- assay rephcates should be spectﬁed in- thc protocol Proxxmate analysxs should be conducted

A 4




o on the composrte sample The sponsor should mdtcate whether analyses are reported on an
i as-fed or dry-matter basxs S R '

- TThe purpose of conductmg chemlml analyses is to provrde addmonal assurance that the drets -

o are wrthm the formulated values specxfied m the protocol The CVM recommends usmg a
. '90% confidence interval approach about the nutrxent’s calculated value to deternune the ‘

~ adequacy of the diet. The CVM consrders the confidence mterval approach to be a means by o
' whxch the sponsor and 1nvest1gator can be assured that the dlets are: nutrmonally adequate and

o acceptable to the CVM for the nutnents assayed ‘Nutrient concentratlons that fall outsrde the
-, confidence interval are ng_t necessanly unsatlsfactory to the CVM The CVM wrll conslder o

. the magmtude of the devrauon from: the conﬁdence mterval and nutnuonal cxrcumstances o

when the adequacy of the dlet is determmed

. The conﬁdence mterval approach can be apphed in the followmg manner. The sponsor N
5 @should select a laboratory that will conduct the chemteal analyses of the umform basal dtet.
: Once a laboratory has been selected, the sponsor should obtain the coefﬁclent of variation - ‘
A -associated with each laboratory assay procedure ‘The coefﬂcrent of vanauon and a reference
S to the methodologles for each assay should be stated in the protocol ‘ ‘

The 90% conﬁdence mterval (CI) for a dxet formulated to contaxn a theoretlcal (calculated)

- S nutnent concentlatton 1s calculated as. follows .

; where, | |
| ":t‘:“f"w o = t(m,.,“— 1645 | : - . ‘
- Cv ‘. = Coefﬁctent of vanauon assoctated wrth the chenucal assay, and .
X ___ theoretiml (mlculated) nutrient ‘concentration.

~ For example, a CI for a dxet formulated to contam 0 50% dxetary metluonme glven a
- hypothetxcal coefﬂcwnt of vanatton of 12% would be. calculated as follows '

o a “f= 0.50% Methionine + 1.645 * (0 1250, 50) and
CI = 0. 50% Methxomne + 0 10% ‘




. Therefore, nutrient concentrations for. methionine may range.from 0.40 to 0.60% and will be

o acceptable t:o‘the"CVM. : Bemuse the t is equal 0 t ;07 ), the coefficient of variation used -
+$hould be based on a large number of samples (greater than 120 samples). |

- For products labeled for al,:s'pe‘éiﬁci:"di,etéry riutﬁént'{:briéennation,‘ thg,éheipically determined “ -

. conducted, the assay value should fall within the confidence interval; as given above.

. 5Bemusc,multiple'a‘ssays of a single feed sample provide additional information onthe
 nutrient concentration, the assay values should be averaged and the CI should be adjusted. -
- This is necessary because the CI concept is predicated on'a single assay value. In this -
 situation, the sponsor can apply the adjusted CI method to the data. This procedure will
~ Verify that the population from which the assay values are collected is similar with respect to

the mean and variance as the population used to establish the assay coefficient of variation. .
 The coefficient of variation used in the confidence interval should be adjusted as follows:

- nutrient concentration should fall within the confidence interval. - When a single assay is

- ;.édil!stéd vV = cVive,

-Whiére,c.” ” T

h CV = the coefﬁcxentof vanatxon . and |

“ ‘/“ "= the square l’°°t Of thenumber of assays conducted on a smgle fwdsample :
' E. General Experimental Procedures

Al personnel involved Wi'th't?he‘inveStiga‘t‘idn Shonld have adequate scientific training and
 experience with the species used in the experiments. The personnel responsible for the day-

. to-day management of the animals and for making a'hdre:cdrduing‘bbsérva‘tibhs'é.hould be =
 blinded to the experimental treatments.  The blinding procedures should be described in the =
- protocol. . i . ‘ ‘ T AR

“ | ‘Studies should be gond;iqied usmg ihenta:xg»'ct animal fbr;’“:rhicﬁ thé drug'is it.lféqdedf “‘Tl.lé
. birds used should be from contemporary, commercial genotypes.. 'Healthy chicks or poults
should be used in the experiments. * The source of the chicks or poults should be

‘documented.- ‘The age and health status of the breedér flocks should also be descnbed

. -,




, . __vgently at all times. “Birds may be removed from an expenment inx to allevrate sufferrng
~duetoa dragnosed drsease or rnjury Necropsy results should be reported on birds removed

;_'J‘Stresses outsrde the scope of the expenment should be rmmmrzed Btrds should be handled

i from the study No concomrtant drug therapy should be used on any bird or pen during the

s experrment ‘Use of concomrtant drug therapy can mﬂuence the test drug response and/or
- mask adverse drug reactrons : ‘ \

Vaccmatron programs rf warranted ‘should be desrgned to protect the brrds agarnst prevalent s

‘ ﬂ. 'mfecuous drsease(s), yet not debrlrtate the birds or otherwrse compromrse the experrment
1 "Informatron concerning any vaccrnauon program should be provrded i.e.;. method (eye,

- Spray or water), date of vaccmatron, age of the brrd at vaccrnatron, source, lot number, type"
- of vaccine: (live, modrﬁed live or. lnlled orgamsms), handhng of vaccme, exprratron date and

wany other mformatton pertarmng to the vaccme(s)

- Water and feed should be provrded ﬂ hb_\_tm Fwders should be marntamed in such a way _

- . as to minimize feed wastage. Final drsposrtron of dead brrds, lrve birds at the end of the
- study, and remarmng medrcated feed and premrx should be reported in the NADA

R The protocol should rnclude a descrrptron ofa method that ensures the accuracy of the ‘
. number of birds placed in each pen/cage at the start of the expenment 'Extra brrds should

~pot be placed within each pen/mge for removal durmg the study. - Also, brrds should not be i
» ;replaced dunng the study The method of sexing chicks or poults should be rdentrﬁed ie.;

feather or vent sexrng If on the final wergh day the gender of a bird cannot be determined,
. -the bird’s’ gender should be determmed by postmortem examination. The protocol should

1 "mclude a method that provrdes for: 1) accountabrlrty of the brrds, 2) venfymg the

" randomization of brrds to pens, 3) controlhng brrd/pen mixups, '4) detecting mrgratron or

: ‘I: mrsplacement of birds, 5) preserving the rdentrﬁmtron of the original gender, and 6) allowing -

.‘pre-selectron and predesrgnatron of birds for sconng of lesions. The CVM beheves that
"‘wrng-bandmg is a method that accomphshes all the ob]ectrves lrsted above, however, the
}'CVM wrll consrder altematrve methods of rdennﬁmtron

The avarlable pen square footage for expenmental brrds should reﬂect commercral practrces -

‘ i in the geographreal location of the study, variation in seasonal temperatures and the final -
- weight of the birds. “The number of brrds per feeder or waterer should be rndrcatrve of

“commercral practrcec ‘Ina ﬁeld trial or. non-challenge study, the brrds should be reared toa

B constant age that’ represents a marketable werght |




‘, ;fUnd‘exf cbmtﬁércial g'rdwh-'out,"thrkey poults are reared sex-separately andmanaged R
- - accordingly. : Thus, in order to simulate commercial management conditions, toms and hens
" should be reared in separate pens. . T

- Birds should be observed with 'adédﬁét‘c{_ frequency to appropﬁatgly‘mal‘)agé;the experiment

w111 allow the investigator to obtain clinical and ‘management obs@:ryation’s, e.g., lesion
- scores, feathering characteristics, abnormal excreta, o

~ and to collect dead birds for necropsy prior to decomposition. Frequent visits to the facility

or behavior.

©Procedures used in the ix}ésﬁ:cmeht of body weight and feed consumption should be -

. ‘block should be weighed in a random order. .;Fbrfexample; if a single treatment group is the
- first to be weighed in each block, then a possible artificial treatment difference (bias)
" “between treated and control birds can occur. One acceptable procedure used to weighback

. feed would be to remove feeders from each pen at equal intervals. Other weighing
" procedures can adequately address this issue. In any event, the weighing procedure should
' be outlined in the protocol. The CVM does not condone the collection of intermediate body
.. weights, as this procedure may also introduce bias. . -

-developed to minimize bias. In order to minimize a potential bias, treatment groups within'a

- -Drug co‘rribi;iﬁtibn's» argit‘:c“)ns;idered‘a‘hsj a single entity and :a_ssignéd a sihglé withdrawal period.
-+ Because the withdrawal period is established for the combination, all drugs within the .
- combination should be removed from the feed for the labeled withdrawal period. “All studies

‘should be conducted with the labeled withdrawal period. - -
- F. Experimental Design .

. Randomized complete block:designs are typically utilized when conditions suggest that -

heterogenous environmental effects ‘may exist within a facility. -The block should be |

" 'homogeneous with respect o its environment. In battery facilities, tiers typically form the
‘blocks. In floor pen studies, contiguous pens typically form the blocks. The use of other

- ‘designs may be acceptable if the sponsor can document their appropriateness. The .

 randomization procedures used to assign birds to pens/cages, and treatments to pens/cages

. within a block, §h6ulq beﬁdo;scx’kib'ed in the protocol -

TP '\
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' ‘;-COmmunication Repdrt ’

The protocols should mclude dtagram(s) of the butldmgs and tdenttfy the blockmg and

R 'treatment allocation schemes used These dtagram(s) should be spectfic for each location and

mclude the followmg onentauon of the butldxng, type of butldmg, ventxlatlon and hghtmg

B .‘ systems penlcage dlmenstons, and placement of the fwder and waterer thlun the pen/cage

o The number of studtes that wnll be conducted should be Spectﬁed in the protocol pnor to t
© . initiation of any expenmentanon For field tnals and non-challenged floor pen studtes,
' minimum of three repheates (represenung three different geographtcal loeauons) should be
. 3 ‘conducted. If addtttonal studies are conducted because of a lack of statistical stgmﬁcance in
: efﬁmcy determtnanon, the probabxhty levels should be ad]usted appropnately using methods
o such as those used by O’Brien and Flemxng (1979) When more than three studies have been-
spectﬁed ina protocol then the declared number of studtes should be conducted pnor to '
R evaluattng the data. Data should not be evaluated unttl all proposed efficacy studles are
- ~completed unless an adverse reactton(s) is observed

e o R - _y..,.,.,-_. -

. ‘G. Investtgator Reports for Chmcal Study(ies) and Fteld Tnal(s)

‘Safety Report _

; .An mvesngator should 1mmed1ately report to the sponsor any adverse effect that i is observed
. durmg the study In this context, adverse effects are not hnuted to those directly related to
“human, animal, or ethronmental safety, but also mclude any dewauons from expected
' performance or behavxor patterns of the ammals used in the study

“An mvesttgator should also mamtam an accurate record of all vxsxtors to: the study and of all
- telephone conversations concermng the study Tlus record should include, but not be limited
o to, vmtattons or teleconferences with the study momtor or other representatwes of the :

. . sponsor and thh officers and employees of FDA. Tlus record should also mclude the time
o and date of the visit or telephone conversanon and its purpose;. the name, t1tle, and .
orgamzauonal afﬁhatton of the mdmdual(s), and ‘a detailed and factual summary of the visit

or telephone conversatton An tnvestlgator should also mamtatn a copy of all wntten

. ‘correspondence, gutdance, and mstructtons concermng the study

A




e StudyReport o - ,‘ B

~ An rnvesugator should prepare and submxt to the sponsor upon completxon of each of the
”‘.mvesugator s study(s) a srgned and dated detarled mdependent report that evaluates all
5 ,observauons made durmg the study The first report submxtted to the sponsor is the:

N mvesugator s "final". report Any and all subsequent changes to the report should be
*consrdered as amendments The ﬁnal report should mclude, but not be ltnuted to the

5 followrng

1)

The name, physrcal locauon, and malhng address of the 1nvesugator and the specxﬁc

o facxhty(ies) where each study was performed

=The dates on whlch the study was uuuated and completed

The ob]ecuves and procedures stated in the study protocol whlch should mclude any -

- changes from the original protocol A descnpuon of all the management pracuces

}used which should mclude a record of all observauons Sufﬁcrent detall should be

R provrded to allow reconstrucuon or rephcauon of. the study

4

, The number speexes, breed or stock source of supply, sex, sue, age, physrologrcal

: .,vstate and dxsease state (rf any) or other perunent pathologrcal findings of the ammals

. used should be specxﬁed The 1denuﬁmtmn procedures and drsposruon records for

K' - each animal should be provrded

Vﬁ‘v;s)

‘ The name, 1denuty, strength punty, composxuon quanutv and batch or code mark -
‘should be provrded for the new ammal drug. A descnpuon of the dosage dosage |

. regimen, Toute of admuustrauon, and durauon of the treatment should be given. . -
,*Reeords of the dtsposmon of the unused new ammal drug or ammal feeds beanng or

‘ ,contarmng the new ammal drug

P
' ”thefeed

Records of all mtxmg or further dtlutron of the drug, and results of the drug assays in

LAl a‘dyersejrenctions obsErVed _durlng th“e'study;‘f S

e




o 8) A descnpuon of all c1rcumstances that may have affected the quahty or 1ntegnty of the ; ’\)
| data. Tlus should 1nclude spectfylng the ume frame and the extent of thetr | ‘
occurrences SRR . 2 :

- :-9) The name of the study momtor assocxates colleagues, and employees mvolved and ‘
the nature and extent of thexr partrcrpauon ’

: {lO) The loeauon of all ongmal coptes of source data spectmens, samples, and study
records should be reported . o

1 l) A statement attesung to the accuracy and completeness of the data whlch should

mclude a statement acknowledgmg that the data were. collected in compltance w1th the S |
Federal Food Drug, and Cosmeuc Act - ‘ .

12) A copy of all source data

. .-—....-~-—.~...... .-~ P

Report Amendments

: ?Any correcuons or addmons to the study report should be in the form of an amendment by o ES
‘the i mvesugator The amendment should clearly xdenufy that part ‘of the study report that i is } :
. being added deleted or corrected and the reasons for the addrtton, deletton, or correcuon. ‘

The report should be signed and dated by the mvesttgator and by any other mdmdual who '
; requested the amendment | ' :

o ) Retention ol‘ Reports |

- - verbal or written report generated durtng or after the study whtch mclude, but should not be L
: lmuted to, the final report and all amendments ' : :

I I




L Specific Considerations for Evaluating the Efficacy of Anticoccidial
. Drags . T R Aradal
: fj:A.:‘{'Ovér.vféw -

. The objective of clinical investigations with anticoccidial drugs is to identify a dose or dose

- range of the drug which prevents the infection by the species of coccidia identified/listed on -

. the Iabel. To accomplish this objective, the effectiveness of the anticoccidial drug should be =

-evaluated in a Spe‘ciﬁcfseq;x‘ehcémof ‘ex‘p‘erimen‘ts that pmgm.‘ from Well-contlfdu eddose ,

 determination studies to commercial-scale field trials.

' The information obtained from thé'initial phase of efficacy evaluation 1s used to quantifyan

- effective dose or dose range that prevents an infection by each of the species of coccidia
specified on the label. The effective dose(s) should be established by evaluating the efficacy -

.. of the drug at several levels for:&ch:coocidia specxesThe vill'ulyehee:q_f each species used in~

. the studies should- be-characterized to ensure the-pathogenicity of the coccidia species. The -

- to ensure that the disease is mamfested Dose déterminatiqh studies are typically conducted
- in battery cages so that the experimental ‘subjects are exposed to an appropriate level of the

‘experimental subjects should be challenged with sufficient quantities of each coccidia specxes ‘
- disease agent and to',pro'\ridg‘:adeq;xaté replication.
: Tl'he 46bje'ctiyj§:of the secdnd phase df efﬁcajc“:‘y;‘cvalAuawtion is to c‘o‘nﬁx"m‘ the effective doS§ or e
- ~dose range under conditions simulating natural infection.  Dose confirmation studies (floor- .
- -pen challenge studies) are typicaily conducted in'ﬂoot-p¢n$,' The adequacy of information

R :‘gathered:duﬁng’the dose confirmation phase is predicated upon acceptable dose determination |

~ studies. The predicted effective dose level(s) should prevent coccidiosis under a simulated
 natural infection.’ Lack of confirmation of the effective dose(s) would require reassessment.
 of the predicted dose or dose range, The successful confirmation of the effective dose(s)
" would pér;nitiprogre_ssion to the ﬁnél stage of efficacy evaluation. . =~ |

| | ‘The ﬁnal sﬁg@e of éf'ﬁc,acy‘ evéluﬁtio_ti is ‘t_oidetqrmine"\'vhethér thc'dmg level(s) is(are)  " o
 effective _lv‘mdcrnat\;ra‘lly:oocu_‘rﬁng field infections. - These studies should be conducted under -
" actual use conditions in commercial facilities; ‘V‘Stugiigs‘_shml'ld be conducted under a variety

o of production systems and conditions.

LI
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B Antrcoccldtals for ProphylactxcUse L j
| ’.1 Battery Studres
E ‘Expenmental Deslgn

“ /_"'Chlcks and poults should be 1noculated at an age when bxrds are susceptlble to coccrdxa

o challenge The CVM beheves that two weeks is an appropnate age to inoculate broﬂer

o chicks and pouits. ; erds should be xndmdually 1dent1ﬁed e.g:s g—banded Battery
Wstudxes should be conducted using both genders unless specific evxdence 1s provxded that |
o demonstxates that a gender—drug mteracuon does not exxst Cagmg male and female bxrds

B separately is preferred

VThe adrmmstratlon of medlcated feed and oocyst moculatxon may be 1mt1ated concurrently
o .However, if the drug exerts its anticoccidial action during the initial stages of coccidial
) .jmfeeuon, the medmted feed may be admlmstered no ‘more than two days pnorto oocyst
- moculatlon. Specxal consrderatxon should be given to prevent cross-contammatxon of

. dtfferent medicated feeds. The CVM prefers that the experxmental dtets be fed in crumble

o : .form, however, mash feeds may be acceptable

_:‘ : Specxal consxderatIon should be gtven to the allotment of treatments w1tlun the battery

o "Depending: upon the physunl dwgn of the battery cages, placmg non-mfected

non-medicated control groups in the uppermost battery tier may be necessary to prevent

" coccidial contammatlon of these expenment subjects. A samtatxon and bio-security program |
~ should be adopted to prevent the inadvertent mtroducuon of pathogens Umform hghtmg
-;should be estabhshed within a block uuhzmg typrml commercxal photopenods

- fInoculum -

'-“The 1noculum isa crmeal factor in the vahdatxon of the dxsease model used in these studles B
' _The use of contemporary mocula wnll reflect the susceptxbxhty or tolerance of the oocysts to

- .current therapy conventrons. Drug tolerance and resistance are well documented occurrences.

and are a serious lmutatxon on the effectrveness of the antlcoccxdtals Acquued drug e
' ‘-eswtance of coccrdna strams dxctates that the follownng moculum procedures be used

s




o Sporulated oocysts from recent ﬁeld xsolates that are fewer than three years old and that have :
“~.been exposed to contemporary antxcoccrdxal drugs should be used to propagate the moculums ’
= Laboratory strains are n_Qt acceptable ‘The strains should ongmate from drfferent .

- fgeographxeal areas. The history of the 1solates e. g., whcre and when they were 1solated the

. “identity of the drug(s) in the feed at the time of the outbreak and the predonunant species

- involved, should be reported. Smgle cell 1solatrons are not requtred The tsolates should be-
- passed into suscepuble birds, cultured, and oocysts collected at appropnate tlmes to produce

) ', “the moculum Vtrulence studres should be conducted for each Eimeria species- m a separate
_’ ,battery Studies for each specxes do not have to be conducted concurrently The use of B

‘fmoculums over 6 months of age 1s not recommended Inoculums of E. mitis over 3 months ‘
of age should not be used expcnmentally without recent ntrauons A complete descnpuon of -

':the sporulauon method should be xncluded The moculum should be adnumstered via oral
igavage o ' |

:Vrrulence studres should be performed pnor to conductmg the dose determmauon studres.

,AV1rulence utrauon studxes should mclude a non-rnfected control group and three groups grven o

'jnon-zcro doses of oocysts. Tlus will allow predrctron of the number of oocysts that should
be’ grven in the subsequent studies i in order to mduce an acceptable coccrdtal mfectron

C The vrrulence of the coccxdta can be charactenzed by mcreuse mtesnnal lesron scores,
o depressron in rate of wcrght gain and an increase in, mortahty (Waletzky, 1970)." ‘The -
-—1mportance of &ch crttena depends on the species of cocctdta bemg evaluated. | For E. :
. Lell_a and E_,, Mﬂ& an acceptable level of vrrulence can be charactenzed by a srgmﬁcant
’.‘V(a— 05) 25% increase in mortalrty, a srgmﬁeant (a— 05) 20% reductron in rate of wexght
_ gain, and a srgmﬁcant (a-- 05) 2.5 unit mcrease in lesxon scores over the non-mfected

- “control. For E. brunetti and E. maxt a, an acceptable level of vnrulence can be'

“ : characterxzed by a srgmﬁmnt (a- 05) 10% increase in mortahty, a slgmﬁcant (a- 05) 20%
| "reducuon in rate of wetght gain, and a significant (x=. 05) 2.5 unit increase in lesion scoresr
.over the: non-mfected control. For 5_,, mm_s and E, acervu lmg an acceptable level of S

: _vmrlence will be charactenzed by a srgmﬁeant (oz-— 05) 20% reduction in werght gain and a -
: '-slgmﬁcant (a-— 05) 2, 5 ‘unit mcrease in lesion scores ovcr the non-mfected control

- For turkeys, the most. appropnate predlctor of strain vuulence is body wetght gam A
~ significant (a- 05) 30 to 40% reductton in body wetght gam in infected groups, relative to
‘ /tne non-rnfccted group, wrll bc consldered evidence of vnrulence (L MKDM!I_S E. L

: _igaljgpaxm and l; adcnu) Lesron scores are consrdered poor predrctors of stram :

Ce v1rulence

- .
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o 5 Dose detemunat:on battery studxes should be conducted usmg each me specxes, A ‘
‘separately The objectwe of these studxes is to determxne the effecttve dose or dose range for - o
- i preventing mfechon by each Eimeria specxes Studres for each specles do not have to be

| Dose Determination Studies'x: ‘, .

-

, Tconducted concurrently Followrng dose determxnatlon studxes usmg each &meg_a specxes,
. the: predlcted dose or dose range should be used ina battery study with a mixture of the .
{Enngu_a specxes specxﬁed on the label The objecnve is to evaluate the dose(s) under i

‘ ‘~ ‘maxxmum challenge If the predxcted dose(s) adequately prevents coccxdtosrs then the * |
- evaluauon of the drug may proceed to the floor pen stage. - If the dose(s) does not adequately a

prevent coecxdrosxs then the dose or dose range should be reassessed

- Two types of dose determmatlon studxes should be conducted w1th each moculum, i e., wrth |

L . ‘drug doses that are geometrmlly and anthmeueally spaeed The studres that unhze
o geometneally spaced doses are conducted to 1denufy a narrower ‘dose range that willbe .
' characterized further in studies that utilize arithmetically spaced doses. The studtes utrhnng .

, :_anthmetreally spaced doses are conducted to identify the opumum dose or dose range. In

o euch type of study, there should be two non-medxmted control groups: 1)a ‘non-infected |
- group should be used to venfy that no other pathogens have brased the expenmental results o
*“and 2) an mfected group should serve as the true expenmental control The studies utlhzmg' o

| geometxumlly spaeed doses should contain a nummum of four mfected medrmted groups

' . The studies that utilize anthmetreally spaced doses should contain a nummum of three

1nfected medxcated groups Within 6 to 7 days post-moculatlon, apparent cocc1d1051s -

o ; ‘lnfecuon should be demonstrated in the mfected control group while the therapeuuc effect of

an anucoccrdxal drug should be demonstrated in the medwated groups Al vanables, ‘e g,

‘ ..»mortahty and morbxdxty, lesion’ scores, fwd consumpuon, and body welght should be

: ;measured at 6 to 7 days post-moculatxon L e A

E : ‘All mortahty and morbldrty, whether resulung from coccxdlosts or other causes, should be

dxagnosed by. appropnate tests. Necropsy results should be reported For dtagnosed 7
" cocctdrosxs, wet mount exammauons of specxﬁc gut regtons should be made and COCCldla

s speclated Body welght date of death and gender of dead birds should be recorded

Body wexght of 1nd1v1dual btrds should be recorded on Jhe followrng days of age

-
e . -

l) day 12 of age (drug mmauon day), .




2) day 14 of age (rnoculatton day, may also be drug xmttatton day), and

3) day 20 or day 21 of age (6 or 7 days post moculatron, dependmg on the date
' that lesrons are scored) R

Wetght gam should be mlculated for hve and dead blrds for the followmg penods* :

1) from days 12 to 14 of age (thrs measurement 1dentrﬁes the effects of the :"
‘ anucocctdral drug alone), - ‘ ' ‘

2) from days 14 to 20 or 21 of age (thts measuremcnt assesses the effecuveness of ‘{
the antrcoccrdtal drug on mfecuon), and S _f S

3) from days 12 to 20 or 21 of age (thts measurement assessec the effecuveness of A 4‘ o

the anttcocctdtal drug on mfectton throughout the expenmental penod)

oo - .- i N -

-;rwd consumptxon should be measured concurrently wrth body werght gaxn

_ ‘In chxckens, lesron scores should be evaluated 6or7 days post-tnoculatron in pre-selected
"~ birds usmg the method of Johnson and Retd (1970) A dtfference of one lesion score unit -
- ‘between infected treatment groups wrll ordtnanly be deemed btologually srgmﬁmnt ‘The
a :‘€VM does not believe that lesion scores are an acceptable measure of coccidial damage in
;turkeys Howcver the CVM will review the merits of any protocol that can adequately
. jusufy lesron sconng as an effecttve measure of coccrdrosrs tn turkevs

',Oocyst counts can be dtfﬁcult to tntcrpret for a number of reasons Intestmal penstalsxs can
be affected by charactensucs unique to a spectﬁc LM spectes For example, E. peca n__tgx .
' 'mhxbtts gut motthty, delaymg oocyst appearance in the excreta. The day of maximum oocyst
- sheddtng varies between Eungg_a species. Oocyst concentmuon in the excreta 1s not a linear
- function of oocyst concentration in the tnoculum Excreta volume varies with many factors
| including the Eun_en_a species moculated the severity. of the resultmg mfecuon and fwd
intake dunng the mfecttous penod If oocyst concentratrons in the excreta are used, the
. ,CVM prefers that the mvcstrgator measure the total oocyst counts overa several day .
- collection penod - In addttron, relatrvely low oocyst numbers should be moculated to prevent a
an asymptotlc dose-response to rncreastng numbers.of ¢ oocysts If the enure xntestxnal tract rs o
homogemzed to extract oocysts then the method should bc descnbed in the protocol |

-
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| ,:‘2 Desngn for Floor Pen Challenge Studles | R ‘)

: As stated prevrously, the obJecuve of the second phase of efﬁeacy evaluatxon is to conﬁrm
the effectrve dose or dose range under stmulated use condtttons For chxckens, equal

- propomons of male and female btrds should be reared together Turkey poults are

. commercxally reared sex-separate therefore, sex-separate pens are recommended Birds -

~ - should be reared on new htter beeause the used lrtter from prevrous studtes may bias the \
i ‘current study s - ‘

| :,Inoculum and Oocyst Exposure e

’Refer to Section I'II., Speczﬁc Conszdemnons for Evaluatmg the Eﬂ?cacy of Anacocadwl
‘Drugs, under B., Battery Studxes, fora deccnpuon of age and stmn v1rulence of the
‘mocula that should be used ered-spectes inoculation expenments should be conducted.
Prior to conductmg the ﬂoor pen study, vxrulence titration studies nwd to be conducted wrth
i thermxed-moculum.- For. chxckens, the. moculum should .contain. all Eimeria specres that are :
. on the label For. turkeys, the mixed moculum should contam &meua meL@gm_um &
",mtmgms and E, Ldensm | -

J Chlcks and poults should be exposed to a sufﬁcxent number of oocysts at two weeks of age to - } |

o mduce cocctdrosrs Numerous techmques are available to umformly expose chtcks or poults

to oocysts Birds can be tnfected by. moculatron of the feed and water, by broadcastmg the
.oocysts into the lrtter or by utlhzmg seeder birds. When .using seeder btrds, specral ‘
' attention should be given to ensure that oocyst sheddtng from E. acervulina does not
- .domtnate the infection.  The medtcated feed and oocyst moculatton can be admxmstered
concurrently However, if the drug exerts its anticoccidial action dunng the mmal stages of
ﬁcoccrdtal tnfecuon, the medteated feed should not be adnumstered more than two days prior
to oocyst moculatton -The method of exposure should be tndtcated in the protocol ‘

.’jExperim'entalGroup's* o | Lo

A mrmmum of two expenmental groups should be represented in the ﬂoor pen study l) an
~ infected, non-medteated group and 2) an tnfected medxcated group If the product is to be.
" labeled with a dosc range, then a minimum of two' mfeeted medteated groups should be used
j:m the ﬂoor pen study, Le., the !owest and hrghest dose from' the dose range




-

g -l)ependent Varlables | o
All momhty and morbxdxty, whether resulung from coccrdrosw or other muses should be

: jl.dlagnosed for cause by appropnate tests 'For dxagnosed coccrdrosxs, wet mount exarmnanons ]: .

| should be made and coccidia specxated The body wexght date of removal and gender of
a dead blrds should be recorded. o .

| ZBnrds in a pen should be asslgned randomly a pnonty number for lemon scormg at .
' »placement. A minimum of 10% of each gender, from each pen, should be lesion soored

~ Birds w:th the hxghest pnonty numbers should be wexghed euthamzed and scored for - o
'lesrons S : . |

: ‘Body wetghts should be recorded on the followmg days of age
i l) day l of age (day of placement), ;
_"2) day 12 of age (drug mmatlon day),
. 3) day 14 of age (moculatron day, may also be drug tmtlatlon day), e
- %4) day 20 or day 23 of age (6 or 9 days post moculanon), and
| " “/5) study termlnatlon (marketable condmon)
Wexght gam should be calculated for the followmg penods |

1)- 'from day 1 of age (day of placement) to drug mmatlon day andlor drug )
L uuttatron/moculatlon day, ) : |

2) from day of, moculatton and drugi'initiation to"day Of lesion »sooring_, and .
" ‘f3) ' -from day l of age (day of placement) to study termmatlon, and |
Vi‘ ,.4) from drug mmatxon day and/or drug uunauonimoculanon day to study termmanon

‘01—- .

Indmdual body welghts should be taken on all birds removed from the study Feed
, consumptron should be measured concurrently wnth body werght Feed efﬁcxency adjusted




‘for d&d andlor cull birds should be enlculated 'I'he ad]ustment should be calculated by o "3 )
' faddlng the wetght of the dead andlor culled btrds to that of the- lrve btrds e

‘3 Desngn of Fleld Trlals

| ‘Freld tnals should be conducted in 1dent1ml pmred houses erds in. mch house should
‘ ongmate from the same breeder ﬂocks Field trials should be conducted in at leust three
- different geographxeal lomttons The CVM recommends that these trials uuhze at least two -
*different stocks of brrds and be conducted in drfferent envxronmental condmons, e. g hrgh
- relative hunudtty and amblent temperature among the three loeatrons Amﬁcral oocyst = o
. mfecuon should not be used i in field trials. Typrmlly, two treatment groups are used in these R |
‘ ‘tnal 1) the expenmental drug’ dose and 2) a posmve control that is a currently approved .
'anncoccrdxal Because field trials are conducted ona commerc1a1 scale, they are generally
exempted from the reqmrements that apply to battery and ﬂoor pen studies with the
;f exceptrons of reeord keepmg, randomlzanon procedures, drug assays and the mvestxgator “

CAll mortahty should be reeorded I-Irstoneal mortahty data for the faclhty should be |
‘ ,reported erds from each house should be slaughtered to enable condemnauon data

(Condemnanon Certrﬁmtes) to be collected on each treatment and ulttmately subnutted to the o }

_ NADA Adverse reacuons are to be reported m aceordance wrth 21 CFR § 511 l(b)(8)(u)

VC Antlcoccldlals for Therapeutlc Use

' Anncoccrdtals proposed for approval w1th a therapeutrc clalm, i.e., treatment of an exlstmg
. rcoccxdral outbreak should be evaluated in a manner smular to prophylacnc use from the -
) "pomt of view of expenmental desrgn, the major dtfference is that to evaluate a therapeunc
- claim, the drug should’ be adnumstered no sooner than 72 hours followmg the moculatron
. w1th coccrdxa The sponsor may conduct ttme utrauon studres.




,‘ ’IV Speclf' ic Consrderatron for Evaluatmg the Efficacy of Combmatrons -
' of Antlcoccrdlal wrth Antlblotlcs andlor Arsemcals "

: -A Overvrew

ffAntrcoccxdrals are typrmlly fed in combxnatlon with anubxoncs and/or arsemcals “The clarms )
j 'assocrated with antrbloncs can be classified as producuon (growth promoung) or therapeunc

o in nature. - In erther case, the efﬁeacy of each drug should be demonstrated in the presence of -

-~ the other. . Pursuant to 21 CFR § 514. l(b)(8)(v), “each mgredtent desrgnated as acnve in any
" new animal drug combmanon ‘must make a contnbutxon to the effect in the manner claimed

or suggested in the labelmg, and ifi in the absence of express labehng claims of advantages SR

= for the combxnauon such a product purports to be better than either component alone it must | |
be estabhshed that the new ammal drug has that purported effectrveness '

: The efﬁmcy of an anncoccxdral wrth growth promotmg drug(s) is estabhshed in battery and

T ﬂoorpelr studxer Battery studies are conducted to- demonstrate the efﬁeacy of the

antrcoccrdral in the presence of the growth promoting drug(s) The efﬁcacy of growth - -

, fpromotmg drug(s), in the presence of the antrcoccxdtal is established in ﬂoor pen studres o
‘ _‘ For a comblnatlon of an antlcoocxdral and an annbxouc wrth therapeuttc clarms, the efﬁmy

A‘,',,Of each drug is estabhshed in battery studxes 2

“ ‘B Battery Studles

. An Antlcoccrdral in Combmatron wnth an Antlbrotlc wnth a Therapeutlc Claun

- In general the prowdurec used to evaluate the combmatron of an anncoccrdral and _
| f.annblotrc(s) with a therapeuuc clarm are similar to those outlined in Sectron III., Specrﬁc
‘.Constdemaons for Evaluarmg the Ejﬁcacy of Anncocczdzal Drugs, under B., Battery =
- ':Studres The sponsor should be aware that there are drfferences in the procedures used, the .

E streatment groups requlred and the statrsnml compansons These dxfferences are outhned '
~ below. ‘ : -




) "Vrrulence studxes are not requrred for the dxsease agent, e g., 5_,_@_11 and m for )

- w1th1n the context of the battery study 'l"he valrdtty of the dxs&se model is predrmted upon o

‘ whrch the anublouc is labeled However, the vahdanon of the dtsease model is deterrmned

N fulﬁllmg the followmg three cnterta 1) posmve cultures of the drsease orgamsm 2)

: multrple organ mvolvement and 3 a sxgmfimnt (o:— 05) mcrease m mortahty mherent to the f’ ';
. disease. : ~ ‘

- Fort the combrnatron of an anucoccrdtal wrth prevenuon of cocctdrosrs clarms and an
~ antibiotic with a therapeuuc clarm, the efﬁcacy of the anucocctdxal should be conducted in"

- the presence of the annbxouc. Battery studxes should be conducted for each E_m]ggg spectes “,f :]‘; .

A 'and the rmxed specres moculum The treatment groups should be the followmg
1) non-mfected non-rnedlmted control
BT T T ——
3 nfocted couidi, antconcidial Qowest approved dos9,
.4 xnfected coccrdxa, antibiodc ‘tlughest,appmved'dose);‘;and‘: -

5) : mfected coccrdta, anucoccrdral (lowest approved dose) + anublouc (hrghestv :
— L i'approved dose) S : |




- The following compansons shculd bepérformed amongthe ‘treetment"'grOups. -

- non-infected;‘non-tnedieated control .
Vs,

‘infected coccidia, non-medicated control .

- | infection has occurred. Once this_has been
| ‘established the non-infected, non-medweted

.subsequent analysxs

This comparison determines whether an -

control group should be excluded from any

| infected coccidia, non-medicated control
| :'vs'. o

mfected eoccxdta antrcoccxdral + anubtottc

| This companson demonstrates whether the |
o combmauon (anticoccidial + anubtotrc) is
- ;4:‘ efﬁcacrous in preventmg coccrdxosrs

mfected cocctdra, anucoccxdtal

VS. .
it e T Pl U S A

infected coccidia, anticoccidial + antibiotic

| This test determines whether the:
.| -effectiveness of the anticoccidial is -
| diminished in the presence of the
\antrbrotlc If the effectiveness of the -

anttcoccxdtal is reduced 2 label cautxon xs ‘ .

~ infected coccidia, antibiotic

This companson is used to determme if the

| anticoccidial is effective in- the presence of
TR the anubrotlc |

- For. the combmatlon of an anucoccxdlal wrth preventton of coccrdtosxs clatms and an o
,._annbtotm wrth a therapeutlc clarm ‘the efﬁmcy of the anubronc should be evaluated in the-
presence of the antlcoccrdral A battery study should be conducted to estabhsh the efﬁcacy -
B of the antibiotic in the presence of the anttcoccxdtal The infective agent, e. 8-, E. th orC.
- perfringens, used in this battery study should be the orgamsm(s) for which the thexapeunc
‘ ~ant1blot1c is labeled The treatment groups should be the fo]lowrng |

l) non-mfected non-medrcated control

| .2); infected bacteﬁa,”m?l'm@i@‘ed ‘?‘l““’dr -

3) Ainfected'bacteria,‘aﬁﬁbibﬁcrabw.dt approved dlose),\‘gmd' B

,‘,-:24";’ B




| 4) mfected bactena anucocctdxal (hxghest approved dose), |

5) mfected bactena, antlcoccldlal (hrghest approved dose) + antlbrotrc (lowest

approved dose)

- The followrng comparxsons s‘hould.be performed among the treatment groups

 non-infected, non-medicated control

- 1nfected 'bacteria, non-medicated control .

Tlus companson determines whether an y
o ‘mfectlon has occurred. - Once this has been 7' ‘
il estabhshed the non-infected, non-medicated |
| control ¢ group should be excluded from any

subsequent analysxs

- jmt'ected bactena, non-medlmted control

- resw e

vs.

'4Thrs companson demonstrates whether the L
.j combmatton (anucoccxdral + antrbrotrc) is I
. 'efﬁcacxous 1n trmtmg a bactenal dtsease ‘ _/‘ﬂ -

I infected bacteria, anticoccidial + antibiotic |

 infected bacteria, antibiotic -
.

infected bacteria, anticoccidial + antibiotic

; \Tlus test detenmnes if the effectxveness of

- | the antibiotic is drmrmshed in the presence ‘

" | of the anucoccrdral If the effectxveness of
| the anttbtotlc is reduced a label cautxon is

warranted

mfected bacteria, anticoccidial -

vs.

. For combmatron(s) of an antrcoccrdtal wnh an antlbrotrc where both drugs have a therapeuuc -

o ‘whether the antibiotic is effectrve in the ‘
: ’presencc of the anucoccxdxal

| infected'bacteria-;‘anticoecidial + kantib‘ioti’c'f -

This companson is used to determine

. clarm for their respectrve dxseases, appropnate controls should be present to determme that

i ‘ithe disease models are valrd and the evaluatron

of the_ cffectxveness should be demonstrated " -

in the presence of both dtseases together Furthennorc the effecnveness of each drug should

. .be demonstrated in thc presence of thc other drug




| ?An ‘A'nticoecidial‘in Coinb"inat”i'o‘h‘ ‘;ata—.:_'c‘.'-;mh Pr’bindtén‘tsf RPN

-

The treatment groups for an antlcoccxdxal and a growth promotant should be the followmg

| fl) non-mfected non-medxmted control

- f_432) 1nfected coccxdxa, non-medxeated control g
. ..3) infected coccidia, growth promotant (hlghest approved dose), B
) mfected coccidia, anticoccidial (lowest approved dose), and
. 5) infected coccidia, anueoecxdxal (lowest approved dose) + growth promotant

o A(hlghest approved dose)

'Ihe followmg compansons should be performed among the treatment groups for a two-way

combmatlon. S

cwmmam e v v b es herma fome

non-mfected non-medm.ted control

- ,vs.t-', .

1 infected coccidia; non-medicated control

| This companson deternunes whetheran' |
.| infection has occurred. - Once this has been

established the non-mfected non-medxcated ~

| control group should be. excluded from any 1

subsequent analysis. -

VS, .

.growth promotant

| infected 'eoeeidia, ‘non-rnedieeted control |

; mfected coccxdla anncoccxdtal + o

1 This « companson demonstrates whether the B

combination (antlcoccxdnal +. growth

.| promotant) is efficacious in preventing -

coccxdxosxs for. each Exmeng specres

. iint'ected _coccxdta,‘ anucoemdia_l
- Vs,

; mfected coccrdta antrcoccrdna; +
- growth promotant:

, “This test determines if the effectxveness of I
o the anucocctdxal is diminished in the
| presence of the growth promotant. If the

1 effectiveness of the anticoccidial i is reduced

a label cautron 1s wamnted

'Vs._ :

mfected coccxdxa antxcoccrdxal +
o growth promotant :

. infected cocctdta,.igrowth promotant": Ol ‘ :
St . whether the anticoccidial is effectxve in'the '
o presence of the growth promotant

This companson is used to determme L




» An Antncoccxdial in Combinatnon wnth an Antnbiotic and an Arsemcal wnth Growth Y d, ) _
o \'Pl'omotingClanm T TR e R T ‘

. The treatment gmups for the combmanon of an anucoocxdxal thh an anublouc and an L
Aarsemcal (growth promotmg clalms) should con31st of the followmg

: 1) ‘non-mfected non-medlmted control
(' ) i mfected coccxdxa, non-medm.ted control
| ,:3)" ;mfected coccldxa anncoccldxal (lowest approved dose), P |

o A4) ',mfected coccxdla, anubxonc (h1ghest approved dose) + arsemml (tughest approved
- fdose), and ‘ - : L . :

5)~-mf°°t°d coecxdna, antleoccxdxal (lqwest approved dose) + antlbmuc (h:ghect A
approved dose) + arsemml (hxghect approved dose) .




- ,The followmg compansons should be performed among the treatment groups for thrs

o :;combmatnon o

. non-infected, non-inedieated 'eonttol L

| infected coccidia, non-medicated control -

.| infection has occurred. Once this has been
B estabhshed the non-mfected non-medxmted
‘control group should be excluded from any

This comparison deterrmnes whether an

subsequent analysis.

infected coccidia, non-medicated control
: ::vs; |

| ‘_. mfected coecxdta antrcoccxdxal +
' antibiotic + arsenical :

This companson demonstrates whether the

| combination (anticoccidial + antibiotic +
" | arsenical) is efficacious in_ [preventing

eoccxdxosrs for each E;_m_em spemes. R

| infected coccidia, anticoccidial:

infected coccidia, anucoccxdral +
antibiotic + arsenical .

la label caunon IS warranted

This.test determines if the effecuveness_ of
S ‘the anticoccidial is diminished in the
L ,presence of the growth promotants. If the -

effectweness of the: anucoccxdtal is reduced

- V8.

mfected coccrdla anncoccldnal +
o anubxouc + arsemml

infected coccidia, antibiotic + arsenical |
o T T whether the anticoccidial i is effective in'the -
| presence of the antlbtotlc and arsemcal. o

This companson is used to determine :

m“ . - - - E—

: An Anttcoccxdxal in Combmatlon wnth an Antibiotlc (growth promotmg clatms) and an h | |
) Arsemcal (growth promotmg and E Ltm_eh clatms) .

' - Arsemcals have been approved in comblnatxon with other anucoccrdxals and producnon drugs
_for the prevenuon of coccxdnosxs due to some field straxns of E. mua that are more

' suseeptlble to an arsemcal combmed wnth an antlcoocldxal rather than the anncoccxdralalone.' SR

L . -
..




To test an antlcoccrdxal in combmatron wrth and an annbtotlc and an arsemml the treatment =
groups should consrst of the followrng & e

2 ‘infected éﬁccidia;‘ non-medxeated control,

:non-’irifectéd,t poxr4médimtéd eOntrol, |

‘infected coccrdxa, ahtieoccidial '(lowes't approved dose); L

i mfected coccxdxa, antrcoecrdral (lowest approved dose) + antxbxotrc (hlghest

;approved dose), o

5)

mfected coccrdxa, annblouc (hlghest approved dose) + arsemcal (hrghest approved S

o : idose), and

_mfected coccxdra, antlcoccldnal (lowest approved dose) + anubrotlc (hxghest : L
3 approved dose) + arsemml (lughest approved dose)




o The followmg compansons should be performed
e combmatlon ‘ : :

“non-infected, non-medicated control - |

‘ vvs‘v

" infected coccidia, non-medicated control: -

among the trmtment groups for a three-way

.| This comparison determines whetheran = - ||
| infection has occurred. Once this has been :

established the non-infected, non-medicated = .
control group should be excluded from any .
subsequent analysis. : L

- infected coccidia, non-medicated control o

Vs,

mfected coccxdxa, antlcoccxdlal + antlblotlc +‘, ’
- arsenical - ‘ : L

| This comparison demonstrates whether the

combination (antncoccxdlal + antibiotic + .
arsenical) is efficacious in preventing - ‘

‘coccxdnosns for each Ejmw

mfected coccxdxa, antncoccxdlal o

ey Teman 0

. V8. -

mfected coccxdla antlcoccxdlal +. antnblotlc + ;1
‘ -arsenical = -

This iest determines if the .effectxvenss of the
antncoccxdlal is dlmmxshed in the presence of

" ‘“"'-‘ the growth promotants. ‘If the effectiveness of ,-
‘the anticoccidial is reduced a label caunon is
‘warranted L ‘

. infected coccxdla, : ahtlbnotic +arsemcal :

mfected coccxdla, antxcoccxdxal + antlblotxc +‘ ‘
‘ " arsemical <~ - ‘

| This comparison is used to determinc whether
‘ the anticoccidial is effective in the prwcnce of -
| the annblotnc and arscmcal :

“infected coccidia. antibiotic + anticoccidial

vs.

lnfected coccxdxa, anncoccldlal + antnbnotlc +
: . arsemical =

,dependmg on the claxms for each drug

Thxs comparison is used to determine Whethcx‘ i

.| the arsenical is effective in the presence of the -
- "antlcoccxdlal and antxbnonc :

- Pnor to conductmg combmatxon studles w1th these or other claxms the sponsor should s
“"consult with CVM The treatment groups necessary 10 cstabhsh efﬁmcy may be dlffercnt, .




"_jc. Non-Challenged Floor Pen Studles IR TR PR 3

: -"The obJecttve of these studtes is to demonstrate the efﬁcacy of the growth promotant(s) in the
o presence of the anucoecrdtal . Floor pen non-challenge studies should be conducted ata .
minimum of three geographml locations. Further, the CVM recommends that these studtes
‘be conducted in different envrronmental condmons, e.g., hrgh relative hurmdtty and ambtent o
temperature, and use dxfferent stocks .across the three geographical lomnons Photopenod '.
 regimes and management should simulate prevalent commercral practtces in each -
N ‘geographlcal loeatton Beeause challenge and non-challenge studtes may be conducted wrtlun
‘ :‘the facthty, an effort should be made to ensure that the litter i is uniform across all pens. .

Amﬁcral mfeettons should not be used in non-challenge ﬂoor pen studtes

_‘Statrstrcal Consnderatlons o |

In brorler floor pen studres, male and female brrds (equal proporuons of each gender) are
o rmred.togethex:.to_srmulate cornmermal c.ondmons. There_are.btologtml dtfferences between
. the growth and feed efﬁcrency of male and female birds.  Because of possrble drfferences in

o mortahty between the genders and errors in tmual gender 1denuﬁeauon, there can be

- dtfferences in the gender ratio at’ the conclusron of the study Body werght and feed N
. efﬁcrency data should be adjusted for these dtfferences I - , } |

Upon conclusron of the study, dtfferences can extst in the btrd densrty (pen square

‘ “foot/number of bxrds) A change in brrd densrty can influence the environmental stresses and -
feeder and waterer space per bll’d all of which can affect body wexght and feed efﬁcxency
_ Theretore, body wetght and feed efﬁcxency should be adjusted for drfferences in btrd densrty

A two-way and three-way combxnatxon study can be conducted wrthm the same expenment
e',However, ifa three-way combmat:on approval is sought, the sponsor should mclude both
,ytwo-way combtnatxons wrthm the expenment Because the antrcoccldlal drug group is used -
" in making several compansons between the two-way and three-way combmatrons, the =

- sponsor should consrder uuhzrng more anUcoccrdxal drug groups wrthrn each block : ,

- “Unrelated combtnattons, e.g., anucocctdtal + arsemml + antrbtotrc A and antmoccrdlal +
;arsemcal + antlbrottc B should not be tested wrthm the same study

B

.




- If the sponsor destres to obtam approval for the three- and two-way combtnattons, the three ’
c ,data sets should be structured in the followmg manner The first data set should mclude - only

" the data from the anticoccidial and the anticoccidial + annbtottc treatment groups. The
'second data set should melude only the data for the anucoccrdtal and the anucoccxdral +

‘arsemml treatment groups The thtrd data ‘set should tnclude all the data collected from all
: :four treatment groups ‘ :

. ‘Each of the followmg compartsons should be performed to determme the efficacy of each
. two-way combtnattom ‘ o SR D ,

l) Antxeoccxdral + Arsemml VS, Antrcoccxdtal and
. 2) Antrcoectdral + Annbrottc vs Anttcocctdtal

" : Each two-way combxnatron should demonstrate efﬁeecy over the antrcocctdtal alone fI'lus o
| ) _comparrson determmes whether the‘antibiotic 'contnbutes.to the effect clatmed or puxported ‘
-on the label i in the presence of the anttcocctdtal Each of the followmg compansons should R "

be performed to determme the efﬁcacy of the three-way combxnatron
. 'l)v Anueoccxdxal'+~Anubxot1c ‘+ 'Arsemcal‘ vs.‘l'Antrcoccidial' '

2) Anttcocexdxal + Antxbroue + Arsenrcal | vs. Anttcoccxdlal +‘ Anublotte and’ -
3) Anttcoccxdxal + .Anttbxotlc + Arsemcal vs Anttcoccrdxal + Arsemcal |

- ;The CVM tnterprets 21 CFR § 514 l(b)(8)(v) to mean that the sponsor should demonstrate
that the combmatron of drugs provides a benefit that cannot be obtained by the use of each :
drug mdmdually, 1.e., each drug has to make a contnbutlon to the clatmed effect (Guzdelme T
for Drug Combmauons Jor Use in Ammals October, 1983) Thus, m the case in whtch three
M drugs are used in combination, the resultmg beneﬁt from the use of the three-way . - \
,combtnatron must be a beneﬁt that mnnot be obtamed from combmauons mvolvmg two
drugs, ie,a three-way combmatton should demonstrate efﬁmcy over all possible two-way
o combmatxons of the same three drugs.’ The three-way combmatron should also be shown to
| be more effectwe than the anucoccxdtal alone T |

N DO o
t




. t:;Dependent Vartables

. {‘All mortahty, whether resulung from coccrdtosrs or other causes, should be dtagnosed

Necropsy results should be reported All mformauon and data, e. g., date, weight, gender of I

- bird, treatment group, dtagnosxs, and necropsy, assoctated w1th these btrds should be
- recorded and submttted to the CVM m the NADA for 1ts revxew 3

,‘,Pen or mdmdual body wetghts should be reported at tlme of drug trmtment (day of

L Qplacement) and at the conclusron of the study. ~If the lengths of the studtes are dtfferent rate
- of weight gain (final body wetghtllength of study) should be calculated and used in the B

| T ‘staustwal analysts, instead of final body wexght ‘Feed mtake should be recorded throughout

C the study period. -Unadjusted feed effictency (FE) and feed efﬁctency adjusted (AFE) for .

o ‘.dead and cull btrds should be mlculated

s me? Sge e et am s o L abLPIE IS L Derreays et s en evvomeneale o
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