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BACKGROUND

A petition proposing the use of asparteme es a food additive wes received from
G.D. Seerlc and Compeny on Februzry 12, 1973, The petition was regulated on
July 24,1974, to previce for the limited use of aspzrtame in foods and beverages.
However, preliminery results of an Agency audit of the reeards of some of the
enimal studies presented by the petitioner reised doubts about the authenticity
of the data which had been used to establish the safety-of the additive. The A
questions were serious enough thet an order announcing a stey of efectiveness
of the asperizme regulation was published in the Federal Register of December
5, 1975. Subsequently, eiforts by the Agency toactasa "third-party" participant
in a contract betwreen Searle and en outside group to authenticate the studies
were not successiul. This contract would have invelved the examination for
anthenticity of 15 "pivotal” (i.e. integral to the epproval decision) andrelated
studies on aspertame. .

In Iieu of the contract approach a decision was made to implement 2 direct in-
spection of certain non-clinicel studies submitted to FDA in suppert of food
additive petition No. 3A2885. This investigation began on April 25, 1977, and
encompassed the suthentication of ell raw data and summary cdata relating 10
studies jointly chosen for review by the Bureau of Foods and EDRO. The studies
selected for this authentication review are:

1. E-5 (P.T. £851S70), Evaluation of Embryotoxic and Teratogenic Potential in

. the Rat, conducted with SC-18862 (aspartame).-

2. E-89 (P.T. $1218575), Evaluation of the Embryotoxic and Teratogenic Potential -
fn the Mouse, conducted with SC-18862 (aspartame). :

These 2 studies were discussed in the EIR submitted on 'illB/'I'l.

3. E-77/78 (P.T. £988573), IS Week Oral Tumorigencity Study in the Rat, con-
ducted with SC-19192 (diketopiperazine - DKP). .

This study was discussed in the EIR submitted 8/7/77.
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The invesu'ga‘u'ng team was composed of experienced field investigators supported
&s required by Bureau of Foods Scientists. Details of the investigation and the
results obtained are provided in the Esteblishment Inspection Reports (EIRs) sub-
mitted on 7/15/77 and 8/%/77. A Bureauof Foods Task Farce wes constituted

to review the EIRs and related meterials in arder to conclude whether the data
submitted to FDA by the peritioner coyld be considered authentie,

BUREAU OF FOODS' REVIEW

OBJECTIVES

The Bureau's Tesk Force reviewed the aforementioned three stirdies with the
following objectives: .

L To compare the ﬁnomgs in the ETRs with the raw data contained in
the exhibits and fina] reparts. .

2. To determine whether the raw cata, summary reparts, and eny related
materials are accurately reflected in the fine) reports which were submitted
Al

. 3. To determine whether the differences between data submitted to FDA
" and the original raw cata, es noted in the EIRs, are serious enough to in-
validate the stucies. .

SUMMARY

Severel apparent deficiencies or Mssyest were brought out in the two EIBs. These
needed resolution before conclusions ebhout the integrity of the three studies
investigzted could be dstermined. One finding in the examination of the ehronie
study (E-77/72) wes the possidle nonhomegeneous nature of the test Substance,

This issue is diseusses in Appendix A, Issue 10. In addition, the final report of

this stucy (E-77/78) submitted by the petitioner does not include some of the histo~- -
logicel findings of neoplasms which were documented in the raw data. This issue

is discussed in Appendix A, Issue 7.

In the teratology studies E-5 and E-89, the examination and reporting of visceral
findings were considered to be somewhat inadequate. -

In the case of E-5, there were no viscerel specimens available for re-examination
by the FDA teratologist. Specimens did exist, however, for study E-89, but 50
percent of these were so thick (5 mm, while the protocol specified 1 mm thick)
as to preclude observation of abnormalities. The evaluation of existing specimens
of E-89 by a FDA teratologist did not differ significantly from the results in the

" submission to FDA. Discussion of these and other issues Concerning studies E-

§ and E-89 are in Appendix B. . .
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The above-noted and 2l other discrcpancies highlizhted in the subject EIRs concerning

studies E-77/78, E-5 and E-89, and the significance of these dilferences are addressed
in the attached Appendices A and .

CONCLUSIONS

- The conclusions of the Buresau scientists follow:

L The differences noted by the investizators in the ETRs between the data
submitted in support of the food additive petition and the raw data were
generally eccurate.

2. The d@ifferences observed and documented between the raw data and
the data submitted to the Agency are not of such magnitude that they
would significantly alter the conclusions of the studies,

3. Due to the lack of rew data (visceral specimens) in the E-5 stody, it
cannot be determined whether 211 of the rew deta are accurately reflected

in the submissicn to FDA. Rowever, the dsta that ere availsble were
accurately reflected in the final report.

4. In the E-77/78 stucy, the quastion of whether the diet was homogeneons
cannot be conclusively resolved. Although there is no doubt that the animals
- ingested the DKDP, it cennot be cetermined with certainty whethes the .
~ intended doses were, in fact, ingested, .

S. The investizztion revesled e number of prectices which were considered
&s significant deviaticns from acceptadble procedures for conducting non-
elinicel laboratery stucies.

6. Besed on the Burean of Focds' evalustion of the differences between
the original end submitted Cata, as discussed in the ElIRs, the three studies
&8ppear to be authentie.
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APPENDIX-A. E-77/78 (P.T. #988S72), IS5 Week Oral Tumorigenicity Study
in The Rat - Diketopiperazine.

ISSUE1]:

A comperison of individuel organ weights (Appendix 1, Table 5 in the submission
to FDA (Vol. 1, pgs 222-226)) with the original data on the gross pathelcgy sheets
revealed cleven (ll) errors in trenscribing the raw date from the patholcgy sheets
to the tables in the submission to FDA. Calculations using values from the
pathology sheets indicated that the trenseribed numbers were wsed in calculating

the average weights of the orgens listed in Tebles 8-8A of the submission.

COMMENT1:
Calculations were performed using the original data with the fellowing changes

observed:
Table I
Wt. shownin  Wt. recorded Group mesn vzlue

Organ Animel No.  submission in raw data Reported Corrected
| 1-Kidneys Al2CM 3.75g 3.45g _ 4.96g 4.95¢g
' 2-Ven. Prostrate L28L) 747mg 474.7mg 642mg  625mg
: 3-Kidneys El4H) 1.74g 4.746g .
‘ ' CO02HM l.46g 4.259g 4.25g 4.0lg )
. 4-Uterus B20HF WSmg Us5mg 882mg  884mg
; $-Ovaries F17CF 36.7mg 233.5mg+ 133.6mg  142.98mg

& 36.7mg

¢ 6-Kidneys COIMM 8.40g 9.2f93 "~ 4.63g 4.62g

®The corrected value (4.01g) is significantly different (p £ 0.025)
from control value (4.25g). -
4The 2 values in the pathology sheet should have been added; instead,

only one value (ovary) was submitted.

com ttEMm e . v e wermercane mam- -
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The four other differences between the values submitted and the raw data were not
deemed of sufficient magnitude to warrant recaleulation. It was determined that
only the value for the high dose kidney weights was altered significantly from what
was reported in the submission. The corrected kidney weight (4.01 grams) was found
to differ sighificantly (p<0.025) from the control kicney weight. The reported velue
for this high Broup was also lower t.h_an controls, but wes not statistically siznificens.

Thx';_ difference does not &ppear to significantly alter the submitted data.

A‘ comparison of the hematology and urinalysis data revealed 21‘differences between
the submitted values and thase in the ongma.l data (EIR, Table 4, p.54). |
Recalculation using the raw data values resulted in the following changes:

Table
) « Submission Raw data - Group mesn value

Animel No. (dav) Parameter value value Reported Ccrrentel
BISLF (day 364) BUN 30.0 3.0 1.8mg/DL 7.3mg/DL

’ .
EI7MA (dey 734) RBC 10.12 732 8.42:05/Chn  g.28x08coss
EIONM (dey 734) RBG 8.20 10.12 |
EISLM (dey 734) RBC 34.00 7.73 1.85x10%/C1  7.550105¢a1%
BOSMP (cey 42) . LYM 9 80 84.8% 83.2% °

*BUN-Blood Uréa Nitrogen
RBC-Red Blood Cells
. LYM-Lymphocytes )
The corrected values were not found to differ Statistically from the results reported

to FDA by Searle.
Additionally, the values for PKU (urinary phen‘ylketones‘) were not given units in the

fina]fepért, but were listed as either "0" or "I"". The raw data listed values as mon,
"negative™, "less than 15 mg%" or "1S mg%", However, it could not be determined

what these numbers referred to in the final report, since "ISmg%" was sometimes listed as "1,

. 0'-—--_.*---‘.-..-- rreras ce cg-r.ee.




“

other times listed es "0", while "less than 15mg%™ was also listed es "0" and ",

A third outbreak of an unidentif ied infectious discase was ot reported in the data
subritted to the FDA.

COMMENT 3 ' .

The third outbreak of inf ection should have been repoertec in the submission. This
third occurrence of an infectious disease (May, 1973), involved only four animals
(G7CM, A3HM, F25HF, and J25MM). Records show that no incresse in the death

- rate of any of the EToups ocewrred during this outdrezk of infection. The submitted

it is unclear whether the sickness and the Subsequent trestment with penicillin either
mitigated or Potentiated the effects of diketopiperazine (DKP), tﬁe omission of this
third in-;‘u‘c’-ence by ftself weuld not appear to affect the original interpretaticn of
this study. . -

- ISSUE 4 :
The values cf the serum cholesterol lavels on days 546 and 798 were not included
in the submission data, elthough the Mmeasurements were performed end the results
eppeer in the‘raw data. '

COMMENT 4;

The unreported values were calculated and were found not tc; ﬁiffer significantly from
the v;alues reported for the other days. The submission data indicated a significant
decrease in serum cholesterol that was more perceptible towards the end of the
Study. The evaluation of the submission by the Division of Toxieology noted this

Gecrease 'x'm serum cholesterol level. Day 546 values were not included in the sub-
mission as called for in the protocol, but the raw data revealed that only a few
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and, therefore, reporting the additiona] time periods would have strengthened this
hotec trend. Day 798 was not specifically Tequired by the protocol since the criginel
Study was to last for 104 weeks. The memo extencing the duration of the stucy to
1S weeks makes no mention of further data paints to be obtained. However, a

subsequent memo stated that termins) bleedings were to be done at 114 weeks (798 days).

~

SERUM CEOLESTEROL DETER."-TINATIO.\’S

. Ireatment Dav
# + +
Group 42 92 Izg . 364 546 734 798
Meles .
Control a2 B3 103 72 . 136 142
Low 86 75 aQ n 125 195
o , )
Medium 92 74 89 72 139 188
L L 4 = ™ -~ L
High 8S_ ___7p 75 58 98 102
Females _ ' ’
Control 85 es 107 90 138 142 232
(N=2
: PY P )
Low ‘86 80 101 89 13 108 103
] : (N=2)
] . 8 o
Medium 76 84 88 69 nz 104 153
’ (N=2)
s s . . ® o
High 74 86 86 CY 87 58 135
. (N=2)

"S:’gnificantly different from controjs (-Y4 0.05)-Submission

. *Values not reporteqd in submission

e a—— . ..
Tt e e e ——
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Because of the smajl number of animals available for day 546, these data points do
not provice statistically meeaning ful results, The omission of the values for day 755

does not alter the results of the study,

Statistice! eralysis of the blood and clinieg] chemistry ceta by the Bureau's Divisicn
of Mathematics Cemcnsirated sevesa! instances where velues were reported as
statistically Cifferent, while FDA'a analvsis showed this not to be the cese, and vice
verse. Since the individua! values for esch anima were reported to FDA, the
differences in the significance of the velues would not &ppesr to alter the results of
this study. | . ‘ ' -

ISSUE S:

BUN Ceterminstions were peclormed at deys 545 &nd 735, zre included in the raw

data, but were not repcriec in the submission to FDA.

COMMENT 5

The raw deta were caleulated for days 545 and 735 (Table). The determinations for cey 735

not meade by the petitioner due to some \nspecified "interference™ which was noteg

in the rew deta.




T e mwmanta o

BUN DETERMINATIONS

Treatment Day

e + +
Group 42 92 189 364 546 735
Control ean, (mg/DL)

Males 23.9 19.5 9.0 2.4 5.7
Females 133 18.8 17.5 10.4 ny 2.0
' (N=3)
Low -
. 3 E 3 - w
Males 211 18.2 18.0 3.1 9.9_
Pemales 17.7 173 183 s 7.3 45
) (N=2)
Mecium
Males 3299 201 122"  5p°* 10.3
Females 216 17.9 17.4 9.7 8.3 ns .
(N=2)
High
ot ' s *
Meles 233 20.8 15.9 6.0 8.4
Pemales 5. 18.4 17.0 L3 g 2.3
(N=1) -

Although these velues were not inel

would not a

*Statistically ¢ifs erent from controls (p<o0.05)
+Deta not reported

°Each Cetermination is the m

reported days.

S e ¢ = e e ——

uded in the submission,

pear to affect the results, since the findings are

ean of 6 rats unless otherwise specifjed.

the omission of this data

similar to those for the

- R e vt - - . .. Cm e e -



ISSUE 6 :

In several instances the histopathology technician meade notes at the bottozof the
gross patholozy sheet to indicate that certain organs were not present in the bottle
of fixative (and therefore not availeble for secticning). However, in three instances

(A4CH, K23CF, J3CM) 2 diegniosis eppeers in the submission to FDA.

A4CH-The post mortem evaluetion sheet stated "blaccer-herd vellow mess in lumen,
pancreas not eveluated™. Autopsy sheet states that no pancreas or bladder was
submitted. The submitted report for the urinary bladder for this nimal listed the
mirroscopic diagnosis as "transitional cell carcinome (melignant)",

K23CF-No recards eancerning this animel were found. However, the sabmitted cata

reported an adenocercinoma of the mam mary glanc (mealignant).

J3CM-The pest mortem evalustion shest steted that the testis wes rmerkedy enlzrged
tnilaterelly and cavernous hemegioma unilaterally. Autopsy sheets stated that no
. testis were found in the bottle. The submitted report diagnosed the testis as heme-

gioma (benign) and the lymphoid tissues as Iymphosarcoma (melignent).

-

COMMENT 6 : .

There is no way of knowing the origins of these tissues. However, a comparison of the
incidence of these types of tumors observed in ell of the groups shows that their .
inclusion in any of the groups would not alter the conclusions of this study. The rew
data lists only one transitional cell carcinoma of the bladder as being observed in

}.his study, and it was reported for control enimal A4CM. Adeno-cercinome of the

mammary gland was observed in 7 control, 3 low, 0 medium, and 4 high dose animels.

Hemagioma of the testis was observed in only one control animal (J3C31), as wes

lymphosarcoma.

—— ety g =y ——
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ISSUE7: ' . :
Records of approximately 30 animals showed differences between the gT0ss observaticns
on the pathology sheets and the individual pathology summaries submitted to FDA.

In several instances, observations were omitted in the submitted data.

COMMENT 7

In general, the inspection teem pathologist's review of 20% of the slides (1/2 controls
femeles, a1l of the high ose femetes, the 73 acditional formoin which had masses,
four additional high dose animals, and one eontrol animel) showed agreement between

his findings and those of Searle. One inconsistency in;:.!uded & mammary tumor |
found in rat F27CF which wes described es a pepillery cymdenéma on the individuel
pathology sheet ané &s an adenocarcinome in the submission t0 FDA Some of the

lesians which were not repariec in the submission cats could have been considered
Insignificant by some pathologists, elthough the noted oraissions should ﬁave been
reported. The ovarian neoplesms (enimel E10CF, H1¢C7, and H7HT) and chr;nic cfstx’tis
and diffuse hyperplasia (animal D29CF) he observed, but which were not induded in

the submission cata,were generally observed in the control group. Add.‘?ionaﬂy, the
omission of a mess present in animel MILF anc snother uterine polyp in K9MF does not
appeer to significantly alter the data. It was noted in the finel repbrt to FDA (p. 90) that
the tissue for MILF could not be located; therefore, the nature of the mess could not be
determined. The additional uterine polyp at the medium dose level increases the incidence.
from 12 to 15 percent. The Cose-related incidence and the s:‘gm‘ficant increase in uterine

Polyps at the medium and high dose levels of DK P were noted when this study was reviewed

by the Bureau of Foods in 1975 (HFF-152 memo dated 04/18/75 in FAP 3A-2885),

~An additional mass, present in a high-dose female (F6HF), was also not reported in the

submission to FDA. The pathology sheet desciibes s mass (located in the left inguinal

region), and records indicate that it was submitted for histological examination. However,

.
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this enimal was excluded

- —— .- .

——

from the Study due to merked autolysis.

This appears to be

the only instance where an anunal with 2 'mass was excluded due to autolysis. This

particuler discrepeney wes noted in the Commissioner's

committee on Health, Committee on Labor and Pubjie Welfare and the Subcommittee

on Administretive Practice and Proce

Senate, Januery 20, 1976. It cannot be de

termined

excluced while others in 2 similar condition wer

find no evidence that this was a deliberate attempt to influene

ISSUE 8:

dure, Committee on the Judiciary, United States
why this particular anima] was

e included. The Tesk Force could

e the results of the study.

c&sestheacmalnumberaftissusembeddedwaslasthmspeciﬁed.

COMMENT 8:

# of Tissues
Embedded # of Rets not in .
Range Averags Accord w/Protoeol Percentage
Contrels 10-24 20 129 of 144 90
Low dose 12-23 19 19° of 72 26
Mild dose 4-24 18 28 of 72 3s
High dese e-25 22 51 of 72 n,_

A review of the raw deta

omitted due to loss from autolysis.

would not appeer to be selective with regard to tissue and groi:p.

were excluded from the stucy

toto and autopsied gt a later cate.

e > - oo .

Groug

Low
Mid
High

COMIB. @i o o wow

‘ncicated that meny of the tissues appear to have been

This Ibss wes distributed emong all groups and

The percent of each group lost to autolysis was as follows:

Control

f e e —

due to excessive autolysis. Of these,

12%
§%

%
15%

A total of 20 animals

17 had been fixed i_n

Percent
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It cannot be determined whether the results would have been altered if these

tissues had been obtained before autelysis.

ISSUES: -

Each animal housing rack (20 gnimals) contsined a random distribution of contrel end

trested animels. The specific problems of feecing animals housed

in the esove menner

(animals were not tniquely icentifieg; only the cages were identifie?) were disousses in

the report gcenerated by the Task Force investigation of Aspartame in 1975/1978.

_The chances of administering the wrong diet to the animels are greatly incressed by
the use of unlabeled feeding jars arrenged in rows curresponding to dose BTomp cn a

ecart (Exhibit 7).

COMMENRT 9 :

There is no evicence gvailable to Suggest that any feeding errors occirred. However,

s procedure for dosing would require aceguate messures to prec

1t is not possidle to determine whether any dietary mix-up occuri'e

lude possible mix-: IR

d in this $tudy because

no feeding proceci—es exist. However, the noted dose-related increese in uterine paly

incidence, anc the decreesed serum cholesterc) levels suggest that
have ocewred. ’
ISSTE 10 :

There is evicence thet the Clets mey not have been homogeneous.

cietmix-ups mey rot

The analstical records

indicate that the firm's emplovees may have been awere of the possibility of a

nonhomogeneous diet mixture. There wes a photcgraph of a diet mixture which showed

discrete light-colored particles of varying sizes and shapes distributed nonuniformly

throughout the ciet mixture. In the Photograph, the rat chow itself was of a rather

" fine granular form. A statement in the assay report of these diet mixtures of 2-16-77

"= indicated that these samples were not homogeneous, and that they
before th-ey could be sampled. There js no evidence that the djets

study were reground. Further, it could not be determined whether

———— e - ———

had to be reground
fed the rats in this

these samples were
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.- Increasing doce. AdCitionally, there was no cocumentztion of diet preparati

.
"

TSRS eacetn ©  ermmmes = .,

- 2‘ Rew dats indiceted that enimal A23LM wes alive at week

representative of the dicts fed to the rats, since the batches were made up specifically

for this analysis and were made in smaller amounts,
There is evidence that the diets mey have been homogeneous: {1) a dose-related increase

in the incidence in uterine polyps, and (2) a Cecrease in serum cholestero] levels with

10n or reccrds
of the amount of diei used.

‘COM,..E\TT 10 ¢

rom the availatle m‘ormancn, it eznnot pe determined whether CD the diet was

homcg'eneous, ar {2) the rats ingested the mtended dose levels as stated in the study.

ﬁr—ea..ed cannot be determined with cetainty.

TSSUB 1:

There were ciscrepancies in the reporting of some individual enimel data:
'1) It wes noted in the IR that recards indicated that
&mtx&. E2CM wes substituted for AlICM at ‘the scheduled
- 104-week bleecing, when in fact ADLCM was alive et this
. .time £nd should have been bled.

-,_,,'“P .ﬁf’ad from wee.k 82 through week 104, elive at week 108,
and dc-..d &t week 2. ‘
3) There were ophthalmoscopxc examination recorcs for .
HZGM.F and J29CuI but these were not reported in the
submxs.sxon to FDA. Both G16CM and G12CAf had identical
ophthalmoscopnc findings on the Pathology sheets, but -
only one examination record was found (Gi12cM). Only

' lmmal GISCM was reported in the submission."
) R P

s oy St—— - = - o cmm—— - : ctw came . .
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COMMENT 11 ;

1- Table 2, page 164 of the sudbmission to FDA lists E2CM in the contrg) group for AlIC

-..II.

However, the raw data skeots (blecding record date) indicate that AIICH wes led at the

scheduled time, byt there is no indication that E2C) was Sled, Exhibit 65 lists AllCM

s dead on 11/25/73. This Cate is 2 weeis after the 104-week bleeding periog, ss jt would

&ppeer that AUCM may have Seen bles es scheduled. Animal E2CN wes probably
substituted for ALCH at some later date.

2~ Exhibit 66 recorcs A23LM es cead at 628 days (33,7 weeks). Exhibits 75 Feeder
weight date indiceted that no weights were recorded from 20 weeks to the end of the

. study. No reason eould be found in the Seearle data to explain abservations recorded

for this animal 2t week 108, It would eppesr that a recording error oeenrred an this
da}. ‘ |
3 - The raw dats sheets reported bilsteral superficial corneal haziness for J28Cul, end

anterior subeepsulss cpecity extending Posteriorly for H28MF.
There were no unusus! fincings observed in any of these animals, and the Cifferences
between what is recorded in the raw dats eng what was submitted do not appesr to

alter the interpretation of this study.

ISSUE 12 :

— .
-

A tissue mess wes excised from e high dose animal (E3HF) during the course of the study,

and this animel was permitted to continue on the study. Addj tionelly, a skin incision w
performed over masses on two low dose animels (C22L) and G25LM). These practices

were mentioned in the Commissioner's testimony at the Senete hearing on the Searle

investigation. .

COMMENT 12 : . ‘
These procedures were performed on treated animals only. Although the tissue mass

of B3HF was reported to FDA, such early excision can prevent the progression to

malignancy. Further, the practice of excision was not mentioned in the submission

&s
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to FDA. The raw deta indicated that the tissue masses observed in C22LM and GasLy

regresscd Curing the course of the study. Additionally, these two measses appeared
approximately one week af ter a rodenticide had been used in the housing arce. Animal
B3HF end C22LM were reporied in the final submission to FDA in a table of incividva)
animals bearing histclogicelly-proven tumors.

ISSUE13:

bisgrepanc.ies were observed between the clinjeal leboretory methods descrit;ed in the
submission and those actually used during the study. In some instances a procedure was -
changed during the ccurse of the study.

COMMENT 13 ¢

Documentation of the methocs actually used should have been made in the submission

to FDA. However, the lack of such documentation would not appesr to have jeoparcized
the outcome of this stucy. The changing of a procedure of an anglysis during the
course.of & stucy is not vnusug! although such a change could conceivebly result in
differeﬁces in the apperent absolute values obtained for the concentration of the

substance measured. Because comparisons are made between dose groups for a given

day and not necesserily between deys, this espect would not appear to invalicete the

study;

o
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.
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APPENDIX B. E-5(P.T. £851570), Evaluation of the Embryotoxic and
Teratogenic Potentia] in the Rat (aspartame),

E-89 (P.T. #1213575), Evaluation of the Embryofoxie
and Teratogenic Potential in Mouse (aspartame),

ISSUE 14:
A transcription error occwrred in stedy BE-5 which explains the lower incidence in
the leve! of cssiflication of the cervical vertebral center observed in'éontrol rats

which could not be explained 5y the petitioner in the submission fo FDA.

COMMENT 14:

skeletons is 158, Calculstions using the correct mumber as found in the raw deta’

give £ 82.8% incicéence vessus the 4.3% submitted. It should be pointed out,‘ however,
that the submissicn stated that the incidence in the level of ossification of the cervical
vertebral ceatra in the trested enimels (79.7% in low dese and 82.2% in the high dose)
compared favorably wx;th kisterical control dats genereted in this laboratory, and no
mesningful explanation could be given for the low incicence (4L3%) seen in the controls
in this study. Since the conclusion of the Stucy wes that there wes Do evidence of
treatment-induced anatomical alterations, this change in percentage would not effect
this conclusion. This note;d errcr in transcription explains the anomaly reported for

tﬂe controls; the controls were in fact as expected.

P .

ISSUE 15 :
A physical inventory of the skeleta] specimens (E-5) revealed that a total of 15 fetuses

from the high dose group were missing (8%); no definite reason was given for the

missing specimens. Additionally, the examinations of the viscera] and skeletal

specimens were not blind.
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COMMENT 15 ;

It would not appear that this loss of skeleta] specimens was intended, or that this loss
would affect the stucy. Searle's examination records ¢orrespond to what was reported
to FDA. A certain amount of variation in fincings hormally oceurs between individuals
meking these types of skeleta! examingtion, Also, specimens of this type are fragile

and tend to bresk-up. The inspection team teratolegist examined the skeleta] specimens

that were aveiisble gng found minor diserepancies whieh &ppesar to be equally distributed "

among &ll dose levels. The enimais in this stucy were numbered”ini numerical order
- with the contls having numpers 1-30, the low dose 3I-60, ete. it is also probable that
the specimens were stored in mumeriea) order, Therefore, the possibility thet

were to be done bl§n¢

ISSUE1s
Viscerel examination of 329 specimens would &dpear (from the raw deta)to have been

performed in 2 deys (02{27/’70 and 03/05/70). No a:plana'tion Was given by Searle

personnel. This would be impossible for one person to eccomplish.

COMMENT 15 ;

The Searle scientist Who did the examination estimated (via interview) that he examined

2pproximetely 30 fetuses per dey, but the records o not indicate this.

It cannot be determined, from the available data, v'vhat these dates mean, or when the

visceral examination was made.

ISSUE 17 : . |
The following skeletal findings were not reported in the submission to FDA on Study

E-S:
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2 - Sternum ossification - center Split observed in ane control - this
is a 0.5% incidence. '
- 3-3% upper, 1% lower incisiors absent in the cortrol; 4% opper, 4%

lower incisors absent in the Jow dcse €Tomwp; 5% upper incisors ebsent

in the high dose group. o
COMMENT 17 ; _
These observations should have been Teported; however,' their omission does not .
&ppesr to elter the dats submitted,

ISSUE1S ;
All tissue slices from trepted fetuses with enomalies jn study E-5 were mhavailshle
for examination, These had been destroyed prior to this inspection. .

COMMENT 18 ; )
Only three enomelies Were reported in the submission to FDA: hy&ocepm in one
low dose anc one high dase E-oup, and hycranephrosis &nd hydroureter in one coatrol
animel. Blood wes ncted in the pericardial cavity of the visceral section of fetus 450]

.and wes marked "O.RK." in the raw data. This wes not listed in the submissicn. AN
other fetuses were merked "O.K." Thérg were no sheets to specify the enomalijes to
be looked for. Some Investigators have noted a 10% g’,ncidence'in visceral anomalies
in this species, while only & 1% incidence (all gToups combined) x;n anomealies was
observed in this study. | Since there were no Specimens to examine to authenn"cate
the data recorded, no conclusion can be drawn as to the v__alidity of these results

: &8 reported to FDA. This partieular study was performed in 1970, and therefore it
would not be unexpe_c'ted that these specimens were no longer available. If th:ey had
been available, their usefulness would have been limjted. It should be pointed out,

however, that the raw data available for inspection is accurately reflected in the final
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report; with the few cxeeptions noted above,
ISSUI;E :

It was noted that Searle did not include etnormal findings of the visceral examination

pertained to only three fetuses (220407, #32012, £4n01). Two findings (#32012-cies:
palate and 20407 - Segmented uterus) were reccrded in the raw Cata, verified by the
FDA teratologist, but were not submitted to FDA. The FDA teratologist also noted
& slight hydrocephalus of the ventrical and the enlargement wes net in the raw date,
The raw data further incdicated that fetus £mp] had & "a renal pe.l.vxc cavitation of
the kidney, not enlarged” and thet jt nis an artifact and npt malformation”. The

lmore visceral seetions that were too thick. A.dd:’tz‘ona.uy, in severa! Specimens (high
dose level), not encugh sections had been teken through the heart, end/or th.e renzl
Pelvic eres had been missed completely. '

COMMENT 19 :

Instruction menusls for visceral exams are not specifie with regard to the numbe-

of sections or thickness to be taken through the heart. The menuals available to the
Searle examiner pertain primerily to rabbijt and rat viscera] examinations and not to

the mouse. It should be noted that no abnormalities were obsei'ved in the contro}] group.
The sﬁbmiss:ion Stated that this strain has a less than 1% incidence in anomalies. There
are no examina;ion sheets that specify the abnormalities that are to b? included in thejr
examination of visceral sections. 'ﬁm Searle ex&miner of the visceral sections was v_

n)ore or less in charge of the whole experiment, and the investigators were unable to
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determine the tra‘x'.ni‘ng and experience of this employee for this particular aspect
of the siudy. While there is no evidence that the study was compromised by this
Issue, the practices of (1) examining sections which were tt;o thick, and (2) not
making enough sections through the organs, as specified in the protocol, coes

not prezlude 2 possible failyre to observe anomaljes which m2y have ccewrred.

ISSUE 20

number of fetuses in the medium dose level with p'oc.-ly ossiﬁed‘supraoecipit&l banes
when compered to controls. The inspection team teratologist, therefore, examined
" the supraoceipital bones of fetuses in both the contral and high dose level groums,

COMMENT 20 :
A certzin emount of variation in fincings nt':rmany oceurs between indivicusls meking

these types of sxeletal examination. A comperison of the % incicence of this anomaly

found by the FDA teratologist and that reported in the submission Cate follows:

Groud | ' _ ;- Submission . FDA teratologist
Contral . 3% ’ 4.5%
High dose “ 6% . 8.5%

Although the FDA teratologist observed a higher percent incidence in this anomely, beth
Examiners observed a 50% difference in the incidence between control and high dose Jeve]
(3%: 6% VS 4. 5%: 8.5%).

Individual skeletal sheets were not dated. It appears from the recordings on the reverse
side of the lapa'rotémy sheets that the skeleta] examination of 500 fétuss occurred

bver a period of time (2 days, s—zs—és and 6-4-75) which is insufficient for an accurate

analysis of each feta] specimen. Further, the findings listed for egeh respective skeletal
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fetus are for the most part incomplete because the research technician listed only the

findings the examiner considered relatively unusya).

COMMENT 2]
The submitted data, the raw dete, and the observations by the FDA teratologist gre

' virtuzlly the Same. It is probable that the data recorded on the Mparotomy Shests
might have been transcribec from ancther data source on two separate days. The FDa
teratologists examined 5 litters/dose leve] ang determined that the original skeleta)

absent and the total number of "small” sternebrae centers, However, the Fpa terstelogise
verified their findings of majer malformeations, Although it is not clear when these

There were no récords to document the Source and sge of the male rats and mjce used

- in these two studies (E-5 and E-89).

COMMENT 22 .

Documentaticn of the source gnd age of the meales is irbportant to Cetermine whether

the study. However, the submitted report stated tﬁ'at the males were from & breecer

colony maintained &t the laboratory, and that the males were only used for breeding.



have been dosed on incorrect days. In his opinion it would have been better if these

litters had been examined, weighed, and the records kept. However, these omissiens

would not appear to invalidate the data.

ISSUE 24 : ) --

Food consumption data in general were found to be in agreement with the submission,

Five discrepancies were noted for 4 animals on different days.

COMMENT 24 ;

These difTerences of one gram or less which were noted would

not appesr ts affent

the study. Four of the animals were in the low dose groups, and the increased amount

consumed, as ealculated by the investigators, is within the ran

by others in this group.
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ge of the amount consumed



