
Occupational Knowledge International 

Ms. Jennifer Butler 
Dockets Management Branch 
Food and Drug Administration 
Room 1061 
5630 Fishers Lane 
Rockville, MD 20852 

March 6,200O 

Re: Petition to Restrict Sale of Coal Tar-Containing Products 

Dear Ms. Butler, 

Over the past two years I have worked with the California Environmental 
Protection Agency (Cal-EPA) on preparing a risk assessment for coal tar- 
containing products as part of litigation brought under California’s 
Proposition 65. Recently Cal-EPA has completed a review of the health effects 
of coal tar and has proposed a preliminary no significant risk level for 
litigation purposes. This review included recent toxicological studies, and 
research on absorption with human subjects, that have been reported since 
FDA last addressed the safety of coal tar shampoos. 

Action Reauested 

We are petitioning FDA to initiate a formal review of the use, sale and 
distribution of coal tar shampoo, soap and ointments under the requirements 
of the Federal Food, Drug, and Cosmetic Act and the Fair Packaging and 
Labeling Act. We believe that in light of the evidence presented, FDA should 
request that the Department of Justice take appropriate action to restrict the 
sale and distribution of these products to prescription sales. Furthermore, 
current labeling requirements are insufficient and require additional warning 
language to protect public health. 

Statement of Grounds 

Coal tar is one of the first known human carcinogens. Animal studies 
linking coal tar to cancer were first conducted in the 1890s. Coal tar, and 
several of the constituent PAHs in coal tar, were among the first carcinogens 
to be listed under California’s Proposition 65. According to IARC, coal tar is 
causally associated with cancer in humans. Studies with human volunteers 
have demonstrated that PAHs can be readily absorbed from the use of these 
shampoo products and epidemiological studies have demonstrated that coal 
tar can cause skin and other systematic cancers. This information lead the 
European Union to decide to ban these products in 1997. 

In addition, we have located a very well conducted dermal carcinogenicity 
bioassay study from Europe that is not yet published. The research, conducted 
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at the Fraunhofer Institute of Toxicology, provides the best quantitative 
evidence of the carcinogenicity of coal tar in mice. This study was employed 
by Cal-EPA and by our consultant, Dr. Lee Shull of Newfields, to conduct a 
quantitative risk assessment. I have enclosed a copy of Dr. Shull’s report 
dated October 29,1999. 

Usage patterns indicate that the use of coal tar shampoos is not limited to 
episodic dandruff outbreaks. Research has indicated that a significant 
percentage of purchasers use these products daily over many years. 

Furthermore, the following should be considered by FDA: 

l Coal tar is added to these products to treat a condition (dandruff) for which 
there is no evidence of its efficacy. As a result, these products cannot be sold 
in Canada as dandruff shampoos. 

l Coal tar is the first known carcinogen identified from experimental 
toxicological research published in 1915. In the 1940s several researchers 
published articles indicating that coal tar causes skin cancer in humans. 
Evidence that coal tar can be absorbed from shampoo was first published in 1984. 

l The use of coal tar in over the counter products is controversial in the 
medical community. Coal tar products were banned by Germany in 1995 and 
by the European Union in 1997 as a result of the potential health effects. 

l Benzo[alpyrene (BAP) is one of the most potent carcinogens known. This 
compound has received extensive attention as a carcinogen that is common 
in charcoal cooked meat and in cigarettes. However, the concentration of 
BAI? in a single application of some coal tar shampoos is 470,000 times greater 
than in a cigarette and about 200 times greater than in a hamburger. 

I have attached a copy of the Fraunhofer study, an addendum to the study 
indicating the constituents of the mixtures tested, the Newfields risk 
assessment report, and a partial list of supplemental references. I would be 
pleased to meet with FDA staff to provide additional information. Please 
contact me if you have any questions via email at okincpg@aol.com or at 
(415) 441-5199. 

To the best of my knowledge, this petition includes all relevant information 
concerning this request. 

Sincerely, , 

sfeld, M.P.H. 
Executive Director 

cc: Linda Katz, FDA, David Gaylor, NCTR 
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Ms. Jennie Butler 
Dockets Management Branch 
Food and Drug Administration 
Room 1061 
5630 Fishers Lane 
Rockville, MD 20852 

March 21,ZOOO 

Re: Petition to Restrict Sale of Coal Tar-Containing Products 

Dear Ms. Butler, 

As we discussed, this letter $s an attachment to our previously submitted 
petition. No environmental impact statement is required for this petition. 

In addition, we understand that the Newfields document we included as an 
attachment will be publicly available. Ylease distribute the document as 
needed. 

Please contact me if you have any questions via email at okincpg@aol-corn or 
at (415) 441-5199. 

To the best of my knowledge, this petition includes ail relevant information 
concerning this request. 

Sincerely, , 

Ex&utive Director 

1255 Post Street, Suite 437 . San Francisco, CA 94109 * 415/441-5199 * Fax: 41$/441-5767 
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October 29, 1999 

Mr. Mark Pollock 
Law Office Of Mark Pollock 
1207 Coombs Street 
Napa, California 94559 

Dear Mr. Pollock: 

A dermal cancer potency factor for coal tar shampoo of 0.7 (mg/day)“ was derived using the 
linearized multi-stage model GLOBAL 86 (Howe et al., 1986). The slope factor was used to 
calculate a Proposition 65 No Significant Risk Level (NSRL) of 2 x 10” mg/d (0.02 pg/d). 
Consistent with the California Office Environmental Health Hazard Assessment’s (OEHHA) 
memo from Page Parker to Susan Fiering the NSRL applies to the applied dose of coal tar in 
shampoo “that remains as a persistent residue following application.” 

Introduction 

The “No Significant Risk Level” (NSRL), under the California Safe Drinking Water and Toxic 
Enforcement Act of 1986 (Proposition 65), represents a daily intake level calculated to result in a 
cancer risk not exceeding one excess case of cancer in 100,000 individuals exposed over a 70- 
year lifetime. A NSRL for coal tar use in shampoo was calculated by NEWFIELDS. To be 
representative of the use of shampoo, the NSRL was calculated based on evidence of 
carcinogenic effects from dermal application of coal tar. 

Methods 

NEWFIELDS used data from the dermal carcinogenicity study by the Fraunhofer Institute of 
Toxicology (1997). The study measured the incidence of skin tumors in male CD-l mice from 
the direct dermal application of coal tar at different concentrations in toluene. The study 
evaluated two different coal tar substances. One contained approximately 10 pg Benzo(a)Pyrene 
[B(a)P]/ g of coal tar. This coal tar was referred to as CPT-1. The other coal tar substance, CPT- 
2, contained approximately 275 pg B(a)P/ g of coal tar. The study lasted for 78 weeks with 
dermal applications of coal tar performed twice weekly. The CPT-1 treated mice did not show a 
statistically significant deviation in dermal tumor incidence from the control. The CPT-2 treated 
group showed statistical increases in tumor incidence with increasing coal tar doses. Therefore, 
the data from the CPT-2 treated group was used to calculate a cancer potency factor. The dose 

NEWFIELDS, INC. 

1550 Harbor Boulevard - Suite 130 - West Sacramento, California 95691 
(916) 374-9050 trl - (916) 374-9080fax 

www.newfields.com 
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Table 1. Results from Dermal Carcinogenic@ Study (Fraunhofer Institute of Toxicology, 1997) 

Animals 
Coal Tar per Treatments/ Treatments/ Coal Tar Total with 

Group Treatment (mg) Week Days/Week Day Dose (mg/d) Animals Tumors 
CTP2 0 2 7 0.29 0.0 124 1 
CTP2 0.1 2 7 0.29 0.03 62 1 
CTP2 0.3 2 7 0.29 0.09 62 3 
CTP2 1 2 7 0.29 0.3 62 9 
CTPZ 3 2 7 0.29 0.9 62 23 
CTP2 9 2 7 0.29 2.6 61 20 

levels of the CPT-2 treatment were 0.1, 0.3, 1, 3, and 9 mg coal tar per treatment. The CPT-2 
high dose group exhibited ulceration of the skin and with complete focal loss of the epidermis. 
This high dose treatment set of the CTP-2 group was terminated early. The high dose group was 
not used in the potency evaluation. Table 1 lists the results of the dermal carcinogen study for the 
CPT-2 group. 

Potency Factor 
NEWFIELDS performed an evaluation of the dermal cancer data from the Fraunhofer study to 
estimate a human dermal cancer potency factor. The tumor incidence data was analyzed using 
the linearized multistage model (LMS) GLOBAL86 (Howe et al., 1986), and the 95% confidence 
interval of the slope of the dose response curve (ql*) was calculated. A typical assessment 
approach for calculating a human potency factor includes calculating an animal slope factor .tiith 
the units of the inverse of mass of exposure per mass body weight per day (mg/kg-d)-‘, which is 
then scaled based on animal to human body weight ratio. The resultant human slope factor would 
be in the standard units of (mg/kg-d)“. This method utilizing the body weight parameter is 
necessary to account for systemic distribution of an absorbed dose that would then be available 
to act on a target organ. However, given that the effects are dermal due to local application 
exposure and is not dependent on absorption and distribution within the body, the use of body 
weight adjustments are not applicable for this evaluation. Therefore, NewFields applied a 
methodology similar to a draft EPA methodology developed for calculating risk f?om dermal 
exposure to B(a)P (EPA, 1997). The approach outlined by EPA for assessing risk from point of s 
exposure cancer makes use of the fact that “the systemic distribution of absorbed doses is not 
relevant.” Therefore, body weight is not a necessary factor. The EPA assumed that “the 
application of an equivalent dose to 1 cm2 of skin from either a mouse or human would have the 
equal probability of inducing a tumor.” The resultant slope factor calculated from animal data 
would not be scaled to humans by body weight and would have the units of inverse the mass of 
dermal dose per day (mg/d)-‘. This approach differs from the standard OEHHA method, which 
assumes that the risk assessment takes into account the systemic distribution of a dose by using 
body weight scaling. The draft EPA approach outlines the rationale why the body weight factor 
should not be applied to assessment of effects from local application. Therefore, an animal slope 
factor based on mass per day (mg/d) dosages was estimated and was not body weight scaled for 
human application. 
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Results 

The resultant ql * slope factor from GLOBAL86 was 0.7 (mg/d)“. The associated p-value, which 
when greater than 0.01 indicates that the model tit to the data is statistically adequate, was 0.95. 
The value was not scaled before being applied for human health assessment. The NSRL was 
calculated using the following equation: 

NSRL = Target Risk 
CSF 

where; 

Target Risk = 1 x lo-‘, Proposition 65 default 
CSF = Cancer Slope Factor, 0.7 (mg/d)’ . 

The resultant NSti for coal tar is 2 x 10” mg/day (0.02 ug/d). 

Discussion 

Based on the OEHHA memo from Page Parker to Susan Fiering, August, 1999, the NSRL would 
apply to the amount of coal tar in “shampoo that remains as a persistent residue following 
application.” Using the NSRL, NewFields calculated a coal tar content in shampoo that would 
result in an exposure equivalent to the NSRL. This was done using the following equation that is 
used to calculate a Lifetime Average Daily Dose (LADD). 

LADD (mglday) = (C x AR >( QQ,&Q.x RF ! 
AT 

where: 

c = coal tar concentration in shampoo (mgIg) 
AR = shampoo application or use rate (oz/year) 
CF = conversion factor, 28.35 g/ oz of shampoo 
ED = exposure duration (years) 
RF = residue factor (e.g., percent of dermal application that remains in contact on the 

skin persistently) 
’ AT = averaging time; the time over which the exposure is averaged (days) , 

In solving for a coal tar concenfration in shampoo, the LADD is set equal to the NSRL and the 
equation is rearranged and solved for the coal tar concentration (C): 

(LADD x AT) 

c=(ARxCFxEDxRF) 

A shampoo use rate of 62.1 ounces per year, which is based on average shampoo use per year, 
was applied. The exposure duration was set equal to 70 years, which is the exposure duration 
required for use in Proposition 65 evaluations. The averaging time was 25,550 days, which is 
equivalent to 70 years. The evaluation was done using two different residue factors, 2 and 10%. 
The 10% percent is based on European Community Scientific Committee assumption for rinse 
off products. The 2% percent is based on the OEHHA assumption for the applied dose in 
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shampoo that remains as a persistent residue. The resulting concentrations of coal tar that may 
yield exposure equal to the NSRL are 1.6 x 10” (0.000016 %) and 3.2 x 10e5 mg/g (0.000003 %) 
for the 2% and 10% absorption factors respectively. Therefore, shampoo products with coal tar 
concentrations above these may cause lifetime average daily exposures higher than the calculated 
NSRL. 

There are several uncertainties that contribute to the conservative nature of the calculated NSRL. 

NSRL is a value that has uncertainties associated with it. These uncertainties, which arise at 
every step of the characterization, are based on assumptions made typically to ensure that is 
result is conservative. These uncertainties are evaluated to provide an indication of the relative 
degree of uncertainty associated with the NSRL. 

Exuosure Duration 
In this report, the exposure assessment is based on default Proposition 65 assumptions. The 
exposure duration of 70 years assumes that use of the shampoo will occur constantly and 
consistently for the lifespan of an individual. The assumption is very conservative and results in 
estimating a lower NSRL, than if shorter exposure durations were used. 

Animal Study Design 
The Fraunhofer (1997) study used mice as its dermal carcinogenicity model. Mice are the, most 
sensitive laboratory model for B(a)P-induced skin cancer (EPA, 1997). The use of the mouse 
provides the most conservative cancer potency results for determining a NSRL. j ‘, . ..~ “,,,^;.v *-“^nhri‘*~~.r.i~., . _.,. 

Carcinogenic Toxic&v Criteria 
Uncertainty due to extrapolation of toxicological data for potential carcinogens tested in animals 
to human data is more prominent for potentially carcinogenic chemicals than non-carcinogenic 
ones. The LMS model assumes that there is no threshold for carcinogenic substances; that is, 
exposure to even one molecule of a carcinogen is sufficient to cause cancer. This is a highly 
conservative assumption because the body has several mechanisms to protect against cancer. 

The use of the LMS model to extrapolate is a well-recognized source of significant uncertainty in 
the development of carcinogenic toxicity criteria and, subsequently, theoretical carcinogenic risk I 
estimates. At high levels of exposure, there may indeed be a risk of cancer regardless of whether 
the effect occurs via a threshold mechanism or not. An animal bioassay can’t determine what 
happens at low levels of exposure, however, which are generally typical of human exposure 
levels. 

At low levels of exposure, the probability of cancer cannot be measured but must be extrapolated 
from higher dosages. To do this, animals are typically exposed to carcinogens at levels that are 
orders of magnitude greater than those likely to be encountered by humans in the environment. It 
would be difficult, if not impossible, to perform animal experiments with a large enough number 
of animals to directly estimate the level of risk at the low exposure levels typically encountered 
by humans. Thus, to estimate the risk to humans exposed at low levels, dose-response data 
derived from animals given high dosages are extrapolated downward using mathematical models 
such as the LMS, which assumes that there is no threshold of response. The dose-response curve 
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generated by the model is known as the maximum likelihood estimate (MLE). The slope of the 
95 percent lower confidence interval (i.e., upper-bound limit) curve, which is a function of the 
variability in the input animal data, is taken as the CSF. CSFs are then used directly in cancer 
risk assessment. 

The federal government, including USEPA itself, has acknowledged the limitations of the 
high-to-low dose extrapolation models, particularly the LMS (USEPA, 1991). In fact, this aspect 
of cancer risk assessment has been criticized by many scientists (including regulatory scientists) 
in recent years. USEPA is currently in the process of re-evaluating the 1986 cancer risk 
assessment guidelines (USEPA, 1996). 

Several factors inherent in the LMS result in overestimated carcinogenic potency: (1) any 
exaggerations in the extrapolation that can be produced by some high dose responses (if they 
occur) are generally neglected, and (2) upper confidence limits on the actual response observed 
in the animal study are used rather than the actual response, resulting in upper-bound low dose 
extrapolations, which can greatly overestimate risk. 

If you have any questions or comments, please don’t hesitate to call Ken Kiefer or me at (916) 
374-9050. 

Sincerely, 

Principal 
Health and Risk Services Program 
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ln reply to your query to Dr. Tboms, please fhd following analyses of the two oils used in 
the DemaI Csrcinogenicity Study of two Coal Tar Products; both wete obtained from 
high-temperature coal-tar. 
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‘_ 

? . Summary I ., 
. : , 

The test substances CTPl (coal tar oil with low benzo(a)pyrene content) and CTP2 (coal tar oil 

‘withmedium benzo(a)pyrene’content) dissolved in toluene were applied epicutaneously on fhe,_**. 

clipped skin of male CD-1 mice. twice a week in ‘a 78-week study.’ Each compound w’s4‘-’ 

administered to each of three groups of 62 animals in concentrations of 1,3, or 9 mg per animal 

per treatment (amounting to 156,468, and 1494 mg at the end of the study). The ~control 

group was treated with the corresponding ‘volume (25 ul) of the vehide, toluene. A po&e 

CMltrd group receiying 7.5 ug beruo(a)pyrene per treatment (amounting to a total dose of 1170 ,, 

I. +rg per animal up to the end of the study) dissolved in toluene was run concurrently~ . . 

I 

Although these doses were chosen based on i subchronic study, treatment’with the high dose . _ 

of CTP2 led to persisting, suppurative ulceration of the skin with com$ete’focal loss of the 

epidermis in some of the animals. ‘Consequently, this group was terminated on nominal days . . ., c 

269-274, and the fdlowing groupswere added: 0.1 and 0.3 mg CTP2, per,animal per treatment 

(amounting to ‘16 and 47 ini it the end of the study) and 0.3 mg CTPl per animal per 

treatment (amounting to 47 mg at the end of the study); and a control group, ,treated with the 

corresponding volume (25 ul) of the vehide, to&~. .. 
, ’ 

The fdlowing parameters were investigated: 8ody weight, Iii and kidney weight (absolute and 

relative), red and white blood cell count and histopathology of the treated area of the skin. 

$pecial attention was paid to lo& effects on the dpplication site (shaved interscapular region of 

the skin).’ - I .,- ,.v . . ~.~?,c,~~~.;.~~~~~.~ rr 

. 
: - 

There were no dinical signs of systemic toxic&y as a result of the treatment with the test or 

.reference subs&es,’ and r;6’diierences in mean body .and organ weights compared tb,the 

‘negative contrd group werelfound for any of the treatment groups. ’ ’ .\ 
5 ~‘. 

Mean lifespan was significantly, decreased after treatment with 9 mg CTPl per treatment,.and 
. 

- 

with .l tng CTP2 per treatment. and above. &lean lifetime in the other groups wasnot.influenced 

by thetreatment. : . .- ? -. ,.. ._ . -,. 
The fdlowing signifi~~t”neopi~rti;‘,hirtopathdogiul findTngs were observed for the 

.:different compounds (all basedOn the number of animals showing a giverr fincling): 
. -. ;.. . _ ,_ 

* \ ’ . 
CiPl: 

c . I 

.3 solitary squamous cell carcihoma was .ob&rved in the 3 mg dose group, white 2 so&y . 

squamous cell papillomas were seen in the 9 mg.dose group. No skin,tumour was’&served in .- 

. the 0.3 mg and 1 mg CTPl do~~.~oups. All ~these’incidenceswere not statisti~lly,significandy I 

different from the contrd group, tietable anal@ also did not reveal a significant influence on 

pmour developme+ in the high dose CTP1.D mg per treatment) even taking into account the . 
; *\ . 

_ 
,. _c 

,‘. .;.. - . , . . . , 
.’ 

. . ” 
: ‘ I’ 

‘I 
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. 
significantly snorter lifespan of the animals. 

.’ 
: ‘_ ‘. 

. 
. \ .!’ 

: * 
cTp2: ‘-_ : , ” . . I . I 

: 

. ., . . - 

;lncrease in squamous-cell ‘carcinomas (3 mg per treatment and above), pa~llomas (1 mg per 
._ _. 

treatment and above) ad multipk papillom& (9 mg p& treatment). ,, . ‘: .. ‘. . . FY * * . ’ 

.Conc$rning the number of t&our-bearing animals, an increase Was observed’in ti& nun&r of 

anitixils with tumours (1 ,mg per treatment.and above), vvi* single tumpurs.(l l mg pr tr~trnent ‘. 

and above) as. HidI as with benign and rjalignant.tumours (3 mg per treatment&d above): * 
’ There.was aiso an incraase in the total number of tumours (1 mg per treatment,and ah), . . t 

‘. :benignandmaligna~thrmours(3mgpt?rtreatmentanci~~),“‘,i ,‘-2.--:.;. ‘.: ’ “- 

. . 

no. .animals ’ 

1 - 

_‘. . Treatment 

;. Neg. 

62 62 

9 
- 

62 

0.1 - 
62 

03 - 
62 

9’9 
“4 

61 62 62 

tvith skin tumoun 

% with skin ‘76 

tith malignant -Sk 32 
:umours 
--.....P 

36 with malignanl 

kin tumors ‘.. 

fvith benign ,&in 

:umors : 
:, 

$6 W?tlbenign’sk 

uriiours . _ 

uith ~xdusiveiy 

Agn turnours 

36, with exdiiive 

wrign tumours 
‘24 
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The fol&ing significant non-neopla&ic histopathobgical findings. were’ observed for the i, ’ 

different compounds (all based on the number.of animals showing a given find>@: 
. 

. 

CTPI: ,. 

No sta&.ically significant deviations from thecontrol group were observed. ._ , r, J -- 
. x22 * 

: . . 
. 

CTpz: ,._‘. 
.: 

Increase in epidermal indusion cysts and an increase in epidermal hyperplasia with cellular atypia 

(3 mg per treatment and above):tJlcerative dermatitis was decreased after 0.1, and d3,mg per : 

treatment, but increased after 3.mg per treatment and above. _, . . .. . 
. ‘. ‘. ,’ 

Main dinical findings consisted in persistent, suppurative iilceration of the skin~th complete 
/:, 

foca~loss of the epidermis i&me of the animals of group 09 (9 mg CTPZ). - ” 
I’ . . .i ‘. _ .. 

.’ 

Concerning other clinical findings in the skin, .the only significant kndings in the. nukber of ,. .’ 

animals showing the given finding at any time’of.the ‘study were as follo&~~ ‘. , 
3 \ ‘. . . _.. .,>. . . ;..: ” _, 

CrPl:~.;~ _,‘.’ . . . . . -i . .___ I 

Increase in ulcerated skin, (suppurate) after 3 ‘mg per treatment. and above, and d&ease in - 

erythemaaft&9fngper7@~irnent. - Y*L,:. . . ‘.,. y’:‘..e...; .--0 I- 

l/62, 2/62, and 4462 animals in the 1 .mg, 3 mg, and 9 mg CTP%.gro&; &e&&y, showed 
: 

the macroscopic finding .Nodule, apparent papilloma’ at any time oft& study; while 1162‘ 

animals of the 3 mg CTPl group &qoscopicaHy showed’ the finding ‘Nodule, $uspe$ed~ 

carcinoma ‘,. No other apparent neoplasms vyere observed in the other groups. Fo statistically ’ 

significant deviations f+m the concurrent contr~‘group were observed for ai~of these fikiings, -. 

&en taking into account the significantly shorter &pan of the%imals of the.9 mg dose group..- : ,. ,_. . . :, . . . 4. 
.,; y ; - -’ .’ 

cTp2: ,’ ‘.’ ...,. 
. 

. ‘..’ : ..‘. . ,:-ii - ._ _ . . , * ..- .- _- 

increase in nodules (apparent papillomas) after &3’mg p& treatment and ab&, bd in nodules, 

(suspected carcinomas)‘after 3 mg per treatment. Decrease in scalyflaky s& .*+j. &g per 1 

treatment and above and increase in ulcerated skin (suppurate) after 1 r@ per treatment and 

above, and in ulcerated skin (dry) after 3 mg per treatment and above. Aft& 9mg per treatment, 

scabby skin; scarred skin, and erythema were decreased, apparently due @‘the; termination of .: ‘. 

thisgroupafter274days: 
‘..‘. - ,-...~; .;,:, _ 

. 

All other findings were observed in atI ;gro@s and, therefore, con&&d v&id& &‘treatment- . . 
j&cd b n&~~s&ta&r&t&, , :: .’ ‘-‘;j ’ ‘..l: a 1;. 1. - 1 ._ ; .,‘,I 

._,_. ., . ., .f*,’ .I : :y..:: _ .- ; 2. ‘, . ,., ._ “_ 

No effects of a substa&,treatment were observed on macmscopic findings,. except $&ease .,. ._ .’ 
in .dead ‘or moribund animals with erilarged spleen and enlarged $mph nbd$n .all treated. 

,@roups of the main study compared to contrd group, These ~effe+,,wqe’obvknaly dw to - 

infections subsequent to skin ulcerations.. : ,:- ’ .. ; ’ . . :: ,-.’ .,_ : :- 7 .. . .‘. ,- :/- i . 
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. / . . . ., . . : 
., 

‘2. inQ-o&&n 1 : :..;: ,: _ 
s. - 

_’ . . ., ; 
: . i % 

.’ _ ,.’ . : 

2.1 Objective of-the Study 
. I .I 

,.. I,..’ _ . . . _‘. .. . 1 

This inVe&gati& Was canid out in order to evaluati the possige toxic and car&$&? * 

,potential of two tial tar prod&s fon&vinQ ,78 weeks. of local dpplication& the skin df male ~ . .’ . . 

Q 
.- 

’ . 

September 27, 1985, 5 798.3% 

.._ _ : 

prior to the start’of the study (fraunho#er IT& Wal Rep& 9X, ! 3 &eksS&dy, March, ‘1994) ‘. 1 - 
., 

- 2.3 Selection of Animal Spedes : 
_. 
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fraunhofer flAz I.&real Carcinogenidty, Study (78 Weeks) of Two Coal Tar Products , : - 
- ‘,,-. . 

2.5.Dose Level Selection ’ : ., _“. .’ ,. ’ ,.-.-‘;‘J:;:. ,:,.:-. ’ .;: :.:;;:.-.- : ,, 
/ 

.._’ 

Cutaneous exposure of the-test substance in mice was selected to simulate the route of hu;na;, ‘. 
:. 

. 
, . . 

exposure and as a model system for induction of skin’ iesions, f’. .,>- ; 

This study was ca@d gut ‘on * basis of a pre+us liose range study over 13 weeks: ti ” 

solvent toluenei .was chosen because CPT2 formed precipitations in other solvents, including ::I 

acetone. Three dose levels of each&t substance (1,3,9 mg/treatment/animal),‘a solvent control - . 

Qoluene) and a positive oontrol~5 ug totuenic, 9enzo(a)Pyrene (8(a~P)ItreatrGn+imal) with IO 
: 

mice per group ‘were tested in order to .estab$h concentration levels for this cardnogenicity I . 

study. The following u&a &re.taken bto ,co@idera&n::body v&ht gain, blood 4L count . .. 

and .hematocrit, skin irritation,, lii impairment with req&t to morphoJogy and Liver enzyme ‘. :: 

levels, in serum. Based on theS&s of .the ‘previous s&hronLcjStudy,‘i following dose I&Is“ .I ,’ ’ . . ‘, 
,for *is study were.selected:’ .‘. :_ :’ ‘..; ~._” ,‘..’ .’ ‘:--,: ” L . ‘. : :’ ’ . _ _ .. 

T.,‘3 , and 9 mg per animal on two days per week(ar&ntlG to 1.56: 468, and l@mg at the 
, p&Jf~sfudyl,. ‘:,-,:X:; 1’ __, I-‘.,” .-:-; .,.‘~:.:.j’.<. : :: -‘I ,: :< :. .“. .: ‘; --,. : ;: 
J& vir;is & in mmplia&&& &p&& * Am&r ,applj&& af tqj m&&+‘in a&n$l I. ‘. . 

.’ 
studies ;(l,flC Monogra&s on the Evaluation of Ca&togenic$k to Humans. Volumes 32,33, . :. 

-- 34,35,45; Lyon, Prance, 1983, i984,.l985, 1989) “, %-. - ,-: 
.e ._ 

.:*. - s ‘. ’ 

tie dose of the reference ‘substan&. benzo(a)pyrene;. (75 pg per aijmd e-v&kly, .-I .’ 

. * 

. 
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3. Test Substances, Reference Substance, and Vehide 
‘. . . .’ .’ . :. . . .;, . . - . 

: 
’ 3.1 Test Substances . . . . : : . 

, 
: 

‘CTfL1 ; ’ 
. . .:r!! * 

. ..e ’ 

Name: .. .’ Coal tar c@ with I& benzo(a)pyrene content (approx.’ 16 pg@ ‘, 

Us-No.: , - - ,Mixture of 84650-04-4 and/or 90640-82~7,906&@5 and/or . . . ‘. 
. . . . ” . . - 91955492 10189627-9,62789:284 ., .’ : ._ 

Degree ofpurity: ,. 
.’ - 

,lOO%,coaltar~distil!ate 1 .’ . : i ., ._ ., 

spedficdenrijty(20°c):- wguny . : ..+. ,. : -. _. . 

1 Manufactukr/Suppiier: ROtgers-VfT AC, Dubburg, Germany . . . j 

.’ Storage:..-, ‘.: ._ .f&&d frm, l!ght a@ unrle;r: nitrogen at room t,em&ra&~ 

4 ” ‘. I.‘.- ,..- ; ‘. 
‘7 : 

? ._ .;, : 1 : -.’ ._ , . : , , : 
i;;;, :.,... 

gJ&2, .; . .:, ,-,.‘S .1 .‘.. ,., . -‘-y .’ -.* 

‘.Namk ’ I ,, . .‘.. C&l t+ oil With medium ben@&yre~,~contentontentiapprbx. 2-75 pg@ , 

CAS-Nd.:‘. _ : -‘, ,., Miiure of 8465-4 and/or 90640-82-7,9064980-S and/or, 

De& of purity: 

91955492.10189627-9.61789-284 . s - 

: . 100% coal tar distillate ., -. .; .- .. 

.Specific.density (20 +Q: 
:. 

l&I@ . r ::..;.. 

Manufacturer/Supplier: ‘. -Rij@ers-VfT,AG,~Duisburg~ Germany ’ 

: ._ ..,‘i. .- ’ 

,‘, ; c’. ‘i. : 
, Pro* from liiht and under nitrc$en at room tejnperatkk _ . : 

1 . . ._ I: .‘. -. , ,:. “, .‘_ ,“/“+,‘,* ““E 1 * .r*“w&:,~~~ 3 . : ,:,- -_ i _,“. ‘,. I. . : 
‘, The analysis of composition ,and stability in acetone of the main contents of the test substances 

‘-was performed ?t the 8iochemical Jnstitute of Envik&entat Carknogens~ Cr&anrdorf, 

‘.. . &nany, an&t& +lts are given in Appenclices ;I-‘- K,(see 1l,so: Grimmer, C;i et.Report on 

_’ 
9 . :;’ 

$k Ct&&i&ion and Stability of Two Tar oils, June 15; 1993). According to an a&eement 

. $, with the .ipcmsqii vyas stated‘that the stability in toluene b comparable .to that .‘n acetone. ., ..’ : ‘. . . . . , ‘. ._ .( 
‘.. . . : ~ ; . . . ” 

( .; ̂  < ’ ! 3. : _ _‘. : 

. . 3.2 ReferenceSubstance~, ., ., .‘ _. -. .: -:. ._ .- : .- - -Y ..:- 
_. .‘. , -_ , : ! ‘. /‘. .*.‘_. _, 

: 

‘. hrianufqctwer/Supp@r: Aldrich-Ch&ye GmbH & Co:, Steinheim, Germany . 1;’ .* ’ 

Storage:’ ,’ .‘: 
1’ d;.& Yikd fi..m egit: at Y+ t&& y . :_ ‘. “, r 

: ._. ,, ,. ._ ;., -: .I : ., . 
S’.* ’ I i ‘~ 

. . . . . . . . . .,. ‘. i : . ! .-.. ?’ . ” 
: . I :.,_: ..$, ,j’. J. ,, . . G e.. . -. : i -. ‘. .* . .. u-. ., . ::. 

. . . _ “. :.. . . .-..._ , -‘-.I _: _ ._ : I .a,. “,. 
‘., ,: 

8. . . ‘: ,.I.. \ .‘: ‘. 
~ 
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. . 

3.3 Vehide ., ;: . 
\ _. .. 

. t . 
. I 

? 
Name: Toluene (Toluol reinst, Merck No, 8323) : 
CAS No.: - 10*+8:3 :. ‘- 

:’ . , _ ’ . 
k:rk7 * : ‘, / 

‘Degree of puhty > 99% 

Manufacturer/Suppli& ,* E.’ Merck; Darmstadt, ‘Gem& 
1 ‘. 

t t . + . * 

~Stbra~e: Protected from light at r&m temperature c, 
.,: 

. ’ ,. ‘_ 
*_ ;,., 

4.,‘Test S@m . ., ..:. 
; ./ 

-’ : i’ ..’ ::.. ’ _ ., 
L., I 

_ . ,, ,_. ._ ‘- 
I 8 

.- e*L,.. i ‘i’ ‘. ._ _: 
I.. 

.+ -.. ..‘. ;., : . ..L ‘:. -: -if>.. ._ _.. . 
.__ . . . : .; 

In this study, male CD-1 mice ~Crl:C~“-l~l~~?BRJ..~re used. Lie animils, apprc&&ejy 4 weeks ‘. 

of-age, were purchased from Char& J&r Wiia, Sub&, G’ermany. .I: :’ ” ’ ,,c ‘.t 
_ 

. ‘_ .. ‘c ‘. ,:; . 1 \. . I... 

4.2 ;Icdimati&ion Period, ’ .‘- 
..‘I-. ; .’ ;:‘<.x _. . :’ .‘. ” - -\ .’ 

: :- :. ,, ‘,, -.’ ,:: . I _*a. . .-. ,, . ‘. - 
-r ‘1 ‘- ;. , 

Prior td start of the treat&nt.period the mi& were acdim&ed fbr at&it two weeks in an&& .’ 
room T1.036 and T1.043 (additional sturdy 9$ i A) @ .t,ne fraunhgfer n’)6; Dud& thjs time.& . - 

&Is tie oh&& daily andbbdy weight was reqd& The co&d ,da& *&t&n&f that the - 

. mice were.in ‘a-good healthy condition and they were therefore accepted fgr ‘this study. 

I :numbers.. Al datd collected from an:anknal .were filed under *at n&&r. tde&+&n M, _ “, 

were, kept in the,anitil rogm and showed’ the fdlowirg ‘inf&mation: St&&number, group. 

‘number, species, animal nu*r, sex;,testsubs&c~~. do& l&e!, androute of administration.,, .,’ . . . . . . ‘. 
The titifiition labels were prepared in $icate,for ad! anirn$, one copy of I&& waskept 

: 

] 
in the animal morn and t&other two in @ ne~opsy rooni T1-07; W&n an~animal died o&v& 

sacrificed, thedate of death was entered on the an&*rb&n,copy which‘was attachedto the 

._ 

death reportfor ide&fi,cafJon. All~~~ktformation~~was’&ecked against’* de&~ repurt pri&‘ -‘: 

‘to sending the -animal f&r autopsy., T&‘s&ond and third copies of the‘ animal ;iak$ were . 1’ 
~pletedandattachedtotheindividua,~~r~~wettit;;;e~.-- .’ ;:. y;,f.. ‘y; 

: ,’ 
j “‘ :. ; _I -. -7-c ..: ._ .,, 

..;. :...’ I : i ‘. ..: .a;.: 
I. : F . -, . . SJ. :.,. ’ .- I 

,_ . . _- : .; ’ 
._ : .’ 

p .:s .v -- .,. -. ..: . 
.’ . ,.; : ,_ . ...’ _ ” . . .- ,_ r 

: :.-’ _. -; -_. ..> :’ i. :’ . . . . . _. .:t.-. -.* : 
..: ,. .’ h.‘- .,.. ) ‘., ,>I. -1 .* 

: -.. _ .I ,‘.. : 
. 

‘- ” - 



r 

. 

.* . . - 

_ , 
4.4’Housing and +intenance ‘- : 

.. . . . “” I .a - 
. . . ..‘_’ . . ,. ,.’ 

._ tS:‘,,: ” 
,,.. 

i4 _. . 
: ‘.‘,-; ..; i 

‘Room MO. TM36 was reserved f& the rqain study, and room No. T1-043 for the additional . , ., ‘-..’ -’ . 

study 930 14 Animals ;Weri individually M in ivlakro@# &e II cages. Ab&&t --,“..- -: 

(H3i4, Hahn .& Cq, Kronsburg, Germany), .was. used in .fhe cages. Cages were changed ey&l‘-; ‘. ‘_:l. 
_ 

weekormoreoftenifnecessary.)” -.,“ .. 

4 cloS* forniuia cor&ercial. &c&v, in.p&et f&l ideniifiiii as ‘1132; Nspeci&~&&re$; 

purchased from Altr&@h ‘l&rnat&jnal, lage, .&&any, was offered ad’ Mum:& t& diet for 

‘i “. 

. r ,..’ *. . 

,Ol 62 

, 



’ * . 

- I 

- 

. 

. 
. . . 

.- \ 
.t,> 

r. 

6) 

r 

/ 
. ..’ 

fit Report 93111 Page 17 of 4485 ‘..;‘- 
Fraunhofer lT&D&mal Cartinogenicity Study (78 Weeks) of Two Coal Tar Products ,, -,., _. _ 

- 

Due to Fe observed persisting, suppurate ulceration of the skin (s. 15); group OB was . ._ 

terminated earlier, and the following acjditional gr& were induded (filed under study number .-I’ 

9UllA): ‘. -, “-.. ‘. .: 

,No. ,, Sex . .’ 
,. .;-, 

ID Group Name ’ Treatment twice a week with .-. 
25 ul of a toluenic solution 

.-, I. .’ ..’ .r.zis -. 
. “-d? : ’ 

- 
* 

09’ 62 male. Negative controP(toluene) 
‘. : : 

2SpltoluenepertreatmLit “‘-.. 

(Sohrentcontrol) ‘, : . ’ ) ; :” ,“_ 
, 

._ 

10 62 - ,maJe: 

‘1; ” 62. ..,I, 

lmverdosecrP1.. .” 0.3 mg~CTP1 p O$031cig B(a)P 

lowestdoseCTP2 : :. :Oil mg CTPt .A 0.027 m’ B(a)P .: . 

,12 .62 .’ male ~Lowerdose CTP.2’~~~.:..-.L .’ 0.3.mg CTP2 o 0.08Opg B{& 2 ‘,‘:1. 
. I ‘, . I .I 

‘. - “., ,- . . ) . :’ 
1. - ‘. -. 

.5.2 ,Duration and Frequency of Treatment .’ . 
4 . . 

‘_. I ., z : . 
Skin of rr$e was pa$ed t&e a week on Monday a& Tjxkqjay for a pe&d of 78’&& At ^ 

similar times (between 7 - 1O.a.m.) all animak in the study received the vehide, respective test ,, 
: 

substance, or the reference substance solution. The, application began for all animak of groups. _ 

01-08 on November 29th, 1993, and was continu,ed until May 26th, 1995 (except group 08). Jn 

_ 

gbups 09-12,.application began on September i$h, 1994 an@ .was ‘&itinu@l until March l+th; 1.. 
1996. . ,- - r ., . ,.’ .;, ‘- ::,’ ‘. , ;; :‘,’ -., i .; - . .;. :,, .: : .-r,:.:. 

.? . . . _ : c . - .,. 
‘... . . ._ : .. All animak (except..those of groulj~~~~~-~~~~~~~~~ ab 3; +; k l.5) wwe 

sacrificed after 78 weeks, animals of groups 01-07 onMay 29th through June 2ndL 1995, those 

‘of groups 09-12 on March 18th through 21% is36: The animak of group 08 were&acrificed on- , 

August 25 through 30, .I&.. 
. . .*.< L l’s&9 . 

‘. 

:‘.:,’ .:T: ,,!:- .:, “v.+ ;.:+I‘- ; c;-:..’ .;T: .z- 
--. 

-: ^_ ‘,’ ; - 
.’ >.. 

,., ‘. .‘:b+. .: ‘_ , 
. - .a _ “l ‘.:- _ .. 3.. ..- 

- : ,(; ..:.‘-.,;L..lGU: : ,I, 

‘. I* ..*; :.,. .: -1 , .y,“.‘:., ,:..s .I:: .‘F -- .- ” . . . 

.Jn some animals, ulcerations of the treated’area of the skjn were observed. Treatment of -these 

animals was interrupted until ul+rati& .was &l-whereafter treatment was‘ re&& ‘The 



. 

., ._ . 

‘ 

,. 

dosed bottles at 18-25-‘T 
preparingthesoiuti&ts., . . ‘. 
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I 
5.7 Necropsy and f+topathology 

.’ ,’ 
. 

All animals w&e sacrificed by exsanguination under CO2 anesthesia immed@tely after blood., -’ . 

collection. .:*y-k* . 
Each animal was subjected to necropsy. The physical condition of the animal ‘@or to euthanasia ’ 

and the examination of the internal orgahs ‘were described in, detail on &dividual autopsy 

protocsi sheets. . ’ I 
_. 

In addition to the t&minal body weight, @e liver &I@ kidn& from all animals were. weighed’ 

(paired organs sepsrately). Relativ6 organ’beight data wei~;omputed: 

-The foll,owing organs and tissues wete coll&@ from each mouse a@ fix&, in 10% neutral 

buffered fomMlin (lungs &re inflat@ at approximately 20 cm tiater press@i with forinalin): ’ . 

.Trqted area of the skin, masses a” grojs lesiqns, pituitary, t&gue, eyes, Harder& glands;. - ‘. 

nasal’ atid paranasal cavities, larynx and phaiynx, thyroid arid, &?hyroids, trachea, lungs, 

thymus; heart, .aotta, mediastinaf lymph nodes,. salivary glands,.@bmandibula~ lymph nodes! Iii, , 

and gall bladder, spleen,. kidn&s, adrenals, -hagus, s&ma&, .duod&u&, jejunum, ileum, 

&cum, colon, rectum, urinary Madder; &senterium arid mesetiterial lymph nodes, pancreas, 

testes, epididymes, prostate, se&al vesides; &sde~-femur including joint and bone ma&v, - 

spinal cord, brain, peripheral n&e, sternum &th bone marrow, untrea&&ea of the skin, and 

extraorbital lachrymal glands. 
I..‘. i, . . . h .- ;. I. r .’ I 

Histological &amination .Wai’ conducted pn the tr&& ‘area o$ the skin of all animals in atl 

groups. &me &her organs of animals-that were killed as .a consequence of severe ,$in 
ukerati. we-a,so obsenred in cjrder to &i i~f~-w‘g&y’~n~al .&&.. cad b these 

ulceratiOni. : 
. - - 

. Tissues for histological examination weri tied tit i&t One week in i0 % neutral buffered ’ 

. formalin, embedded in Paraffin, sectioned pt’5 pm, a&d stained with hem&&in &d eo&* 

The slid&s were &mined by light micros&py and the matio@ were recorded &ing’the 

PlACES2OOOsystem,version 1. . . ‘. : 
.~ 

I . ‘. 
* .’ 

,.: - 
5.8 ,Stati$tical Evaluation ’ 

. ,..y _ , 
c 

I ‘. .- 
Diiere&es be&&en’ groups were cdnsidered st+itiUy significant at p&Of. Body weight, 

org6n weights (absolute and relative), hematology and dinical chemistry data’were ariabed 

,, 

using analysis of varianie (ANOVA). If *‘group mea& diiered W+fic&y & ANOV& the . 

means of the treated groups were’compared to iha!% of the negative contr6l groufi by th$ two- ‘: . 

tailed mtt’s test., I?- data were anal&d using chi-sqare contkgency table techniqk : 

and Fisher test .‘Survivtil data incli&i~ tinal sacrifice were &lysed by the Kaplan-Meier . 
method (Kaplan and Meier, J. A& Stat. Ass& 53,.457&l ,1958) Qsing the Lifetest p,ogra& ., 

(SAS Institutg Inc., SAS User’; GGd,e; Statistics, V&on 5 Ed&i+. SAS InsGtue Inc., Gary, NJ, 

USA, 1985). Survival rates were investigated with logrank test (Mantel, Cancer themoe. Rep. . 



. 

n 

- .- /_.. .., _ .. 
‘FinalR+ort93/11 ‘: ’ 

. , .; : . ” ‘- . 
Pagei0 of,4485. . _ - _ 

Fraunhofer fT& Dermal Carcinogenicky Study (78 Weeks) of Two Coal T6r Products 
‘. ..: . 

, 
50, 163-l 70, 1966; COX, JR. Stat. Sot. B 34, +87-220, 1972). If there-was an influence on the :’ I 

+Wihl, tumour free surviving was anal&d with t&same procedure (Kaplan and M&r, J. Am. .’ ’ 

Stat. Assoc53,457481; 1958;Iogranktestj.. ,‘. . . . : . ;_. ._ 

Calculations were done on Microvax.3600 (SAS) and VAX 6500 (DATATON &p&s (D@Q~ .. ‘- 

Equipment Corporation) with the operating system OpenVMS Va, version 6.2‘and the softwar&% 

‘Packages DATATOX (Instem Computer Systti; Stone, &eat &Rain, version rC 3-l) and SAS 3- - 

GAS Institute, Gary, NC, USA, ve&& 6.08);Fietable’at&sis was performeo on SpSS,~&e&e , ‘- - : 
7$l: . ,., -... ~ -. _’ \.>_. : 

j, !‘. ,’ . , I. . 
, r 

’ ’ The negative control group .01(09 for the additional groups l&l 2) served as the .&r&d for all 
-. 

, 
statistical comparisons. . 

c ‘. __ -’ . : ‘. e’ -, 
,_ : . ..,* : ,’ . ‘1 I_ . _._ ‘<. .‘, ._ ..,., .’ .~ 

. I..... _, ,_” ._ 
-: .: .: : _: _-_.I_ :+ .,; - 

- 
. 

: , ..,,._ .: 

Concentration Verification: ..: ’ 
. 
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6. Results and k&ion “, 
. ‘; .: I’ - :’ .- .. : 

‘6.1 Control of Test Substance Solutiork 
‘. , ; 

-- 
. .-.‘ ).. 

I 
: _.., _. / _ ._;A._ 

‘The concentrations of the te$ sub&e solutions, w&h were applied, were found wi$j$‘?’ 

-f 10 % of the nominal concentmtion., ff determined values v&e outside the limit, the Jd#ons, ,. ~” 

were discarded and new test s&stance sokrtions were prepared; C&y the so&t& which v&e -’ _ ‘1 

within the Ii* Were used for application.’ TIk results of the che&ai analysis ofthese $o&ons .:: ’ 

are &wninTable 12 and 12i’. 

,. 
I. . 

.’ .- 
i : ; .. ; ..: - 

.L ; :s: .: /- ._. :. .,:,.i _ : 
‘. ; _. .i,: ,I ,, I i ,T.- -- 

6.2 Lifetable Analysis ,. .., .,__ ,.. ‘:;: .- ‘; .,-IL.: ‘..’ -, ‘: : ., - _ _ . “_’ : 
‘. . . . . . . . ; . . I, 

_.,.. . . . : ‘.,L .:.... 1 .,: :. . ^. -_ 
Mean lifespan &able 1, Pg. 2a< Append& Al)‘& significantly decreased after treatment with 

9. mg CTPl per treatment,~and kith 3 mg ~‘crpi‘ per treatmemand above. Mean lifetime jn ti, .’ 

,other groups was notinfkenced by&treatment. .’ -,i.. .: ‘-2, .-,.. .’ .+‘- ,L:.:-.-” ‘1 1, 

tifetabie dnalyks also did notrevea~ a si&kant influence on tumcjur $ev&pment h thehigh d : ‘. , ; ‘. 

doke Crpl (9 mg per treatment) even taking into account the significantiy sho+lifespan of the . . -’ 
animals (see 6.8). :. :...‘. -.. - ‘,, _: :.,c.’ ” , - 

'NO statistically significant deviations from the c&&rent. control &cx~P Fe ob&& for the 

macroscopic~findings l Nddtile, .app&ent pap&ma’ and Wodule, ruspected carci&jn&~~ the : 

high dose CTPl ,‘even taking into account the ,sig?ifrcantly shorter lifespen of the anin& of the 
i . . . . u:,zp+*~uj >.u ‘.,“>^, 

9mgdosegroup(see6.3). .: ;’ -, ~‘~.,‘Y’” ._.. - 1: .’ :, ‘. :,: .::.:. ..e. :. :: ._. 1. 
. : : 

-* -. .’ ‘_ . _” 
6:3 Clinical Observations.‘s* I, ..I: 

. .. . .*.: ,. 
‘.;; ; , ,_. I.% .F. ..+; ( + .- . . :. __, : ‘., - ,: ‘.. ., : ..’ 

: I: _. .b.7‘.<.,,.‘i’: _.. ., *- ,? :: 1. .: . . . . ” _ . : ‘1.” ..,. .: : >.” .-. L,- . .,__ ,- ‘:. .%. ‘* _: j:--: ‘. ,. _. 1’ &..y .I-. “5 .: ..;: ,:. -’ . : -... 

,Oata on din&i observatik of ‘the skin are &pqkl in Table 4a-c as well as. 4. &+ and.5 6 ‘. _ ‘- 

b, individual data are g&en in,‘&. O$. .M&taRty plots’ are shown in &. -2&c. The..,:’ v. :. ,, 
_ 

._.. ‘, .x_ 
ind’Nid”a~~ateof’~admalsij~inApplendixd : ’ .-.:?. ; ,, ’ ..‘.: I,, ,. .- 

There were’ no dinical signs of systemic toxi&.+-a.result of the’treatmeqrt-wit&&e’& or - . _ 
reference wbstances. ‘. ‘1: : ‘., ‘. , . . . 1. : :.. . .’ r ’ ._ I . 

However, treatment with the hibh d&e of CTP2 after approx. 1.80 daysof treatment led to - 

persistent, suppurative ulceration of the skin kith qnpiete focal loss of the &k&&s in 3ome : 

,of the animals. Consequently this gr& was t&k&d on&&al &ys 269i74. -1 .’ 
Concerning dkal findings of the skin, the oniv sign@ant fir@ngS in the numb& of a&& . 
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CTp,;, ’ . ..- ‘, .., . 1 *. : ‘*, _ 
. . 

‘. : ., .*; - -. ,_ 

Increase In ulcerated skin {suppurate). after 3 mg per l,atment and ,abov$; and decrease in - 

erythema after 9 mg, per treatment. i/62, .2/62, and 4/62-animak in the I mg, 3 mg, ab 9 m@. . . 
’ :’ 

Crpl groups, reqxctively, showed the macroscopic finding %kxfule, apparent papilloma’.at any “. 

time of the &$r, while i/62 animals of :the# 3 mg CTPl group macroscopfcal~ showed tj&‘?:’ 

finding ‘Nodule, s&ectd carcinoma’.. No other apparent neoplasms were observed in the 

other. groups, :No statistically significant .deviations from the concurrent. co&i group were - 

obserwd for any of the& findings; even taking into account the’ sign&&y shorter l&pan of . 

‘. the Bnimak ,of the 9;& dose group (p&0775). ,. . :y.-,.. -. :, 
crpz: _- ‘. ’ ‘*a . . : ,. “, ,( I. ~. .:yy. ,.-:,, _*.- .: _,I ‘. 

. : -’ .y ) . ,- 
-ease in n&!&s (apparent papillor&)~&er 0.3 mg per treatment and abov& and in nodules _ 

(suspected carcinomas) after 3 mg per treatment., Decrease in.;sc&yfia@ &in after 3..mgper e. , 

tre&&‘and above and increase in ulcerated .+in (suppurate) *I %ng @r t,r+r&it and 
. . 

above, andlin ulcerat& skin (dry) after, 9 mg per treatment and abo&+fM9 mg per treatment 

the ‘number -of -obser+tions of scabby skin, scarred, &$n,- and eqi&$ were decreased, : 
apparently due to ~&et.enni&icA of this group.atier 274 days and& occurrence& this finding 

.:;. -- 

. 

<n o& groups midy later, du& w-tit peri&. 
. . 
6 -’ .- ._. : ..’ . . .l. : ;. .‘,.- .. 1.1, 

- 

apparent &illoma’~ eit any time of the study k high&con&d to :the n&&r&f animals. 
shovviw ti. w&.hi.opaf-;wi~lly (I 
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._ 
* - 

\.. No statistically significant differences in mean body weights .(induding.terminal body weights) : 
.compared to the negativecontrol group were found for any of the treatment groups. 

6.5 Hematology and Clinical Chemistry ’ ,, 
I .“~-y’ : 

.’ 

- .Results are summarized in Table 6a-b. individual datd are given in Appendix G. ’ ’ 
In the blood smears, decreased percent lymphocytes countand increased percent segmented 

neutroph&s count were frequently observed in all @oupj and at all time points investigated:’ 

Statistical ‘significance of the differences in mean percent lyn@xy& and in mean percent . . 

segmented neutrophiies compared to negative’ controls was found after 18 mgne ‘in the 

positive controls‘and in the medium CTP2 group. tncidences of at&al cells were corkparable. 

,. 

between groups atali time points; .._ ’ - 
c. 
.-. The investigation of total bilk&@, giutamic otilo@tic transaminase, glutamic pyruvic ‘. 

transaminaje,. alkaline phosphatase,,and albumin in blood from lO*animals of the high dose 

CPT2 group and an.untreated control group on Oay 269’ during sacrifice of group OR (see 1 S) 

reveal& similar mean values for both 

“dose CTP2 on the-liver; 

groups .’ exduding an effect @ the sokent~andkw high , -’ 
I , : + 

‘, : ’ 

,6.6OrganWeights T ‘:. . . ,’ ..: . _ ’ ‘.. ,,‘, . .. C’ _ 
‘. .’ .L . ,’ /- 

The sum’mary of the relative and absolute organ weight data is R&din. Table 3 amj 3a, die .’ 
individual data ari g& in Appendix C. . -.--M~s:+~*G&-. .-.,w 

No treatment-&la&d effectsweie observed.. . 
I 

1 
\ _ 

.* ,/- ‘, ._ _’ , 
,6.7Sa&jceDa~ ~ ‘. ,. . .,. ., . I ‘.’ ‘a’.; -_ - 1 

cl 

: 
. 

The gross pathology findings are summarized in Table 7ad. . /, ’ 
. . ,‘. 

. : ‘.. I .’ 
No indications of, systemic effects due to CTPl, .CTP2, or benzo(a)pyrene tr&atment w&e -. 
observed. 

. . . 

No efkts of a substance treatment were observed on macroscopic findings, except an increase 

in dead or moribund animals with enlarged spleen and enlard lymph nodes m .all treated 

groups of the groups 02 - 08 (main study) compared to control group 01. These effects are 

obviously due to infectjons subsequent to skin ulceiati0ns.t .- :’ . 
. .’ 

6.8 Histopathoiogy _ ; 
. . : 

’ 

. . :: 

Histop&o&ical findings are ‘summarized in Tables 8-l 1. and Fig. 3a-b with individual’ data 

. 
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. * 

1. Test substance-related findings of the sl& “* ’ . . 
‘_ . ; 

.1 4’ :. ‘.., _- -. . 
.’ <. .’ : 

kQ Nmola*mf 
: -_ . . * 

, . ,‘. . ‘- ._ :. . . ,. ‘._ ” _ ., 
, L 

Neoplasms occurring in the treated a&of the skin of the CTPl and CTP2 treatment groups 
:..$y,w. ‘. 
’ 

-were solitary& multiple (i 2) Gjuamous cell p&ilk&s and squamous cell carcinomas. These ’ 

: -1 , 

tumoui types were not observed in the t&rk-treated negative contrd gn&~“S&am+k; 

: -’ -. : 

.@I carcinomas were found in’1/62.mice’ofthe $1 ‘mg and 0.3 mg C@2 &&groups each: . 

‘: 

land in 3/62,‘16/62 and W62 of the 1 ‘kg,3 mg,‘a&9 mg,cTpz dose groups,‘&p&&&r. :- ‘, 

__ 

The difference to. the’nega&e.c&rol group WaS. statisk&ljy &&icant in the 3 &i 9: kg .’ 

1 : 

. : 

CTP2. do& groups. Multiple jsuamous ceil carcinomas $ere seenonly in ~2 mit;! of the $’ mg I _. ‘: 1’ 

CTP2 dosegroup. : ‘. .’ 
._ ‘_ .,’ : ,_ .,,’ . ,: ._’ ,. .’ 

. ,‘4 . . ‘, -’ 
1 ‘; -. j. -iz,..:.:,: .1 L:r,+:;~~:~~;.~- ‘:I;._;S -.., ., __ _.,. I, _ 

. . 
I . . . . . . :, _.._ - - . .,,. ,.-. ( ‘:.:g.>*.. .., ; j-, .._ .‘Y _ >_. _ : -: .:’ .‘:--“ . ., 

..:.* 
.‘.. *. 

Squa.mous cell papillomds oc&red~in u62, 6I62( Iius.2 ar$I J.S/6!,.r&$e of .theO.3’“& :1 mg, : : ’ 
. . .’ 

3 mg and 9 mg CTPZ dose groups; r&e&&. \nrith’&~q&&l &-&+:d:$ &.fiZ & “: *. 
. . ‘. 

group, the difference to, thenegative, control, v+ +t&tica~‘~g~nt in zin ,thjr’ other ‘tTp2 ; _.‘.. 1. 

doie groups. Tvvo mice of both the 1 mg and 3 mg &Pi *‘groups and 7 & bf’&e 3 m$ ’ . _ 

.CTP2 dose group had multiple papillomas. 
-‘, .’ ‘,j 

._ +.:.:. -Ti4ii _._. ;.. .I - 1 l! .~ -,::; : ,:_ ,, _. 
;’ ‘. ‘...; .<+&:.i, : “. ̂ :l 

._‘..,., . . . 
‘.’ ’ 

.- .., :Y..:.-? t> /,‘%“~: . . . . 
,;-,:Q> 

‘.,. _. __ .‘, 
“:..‘.:~; _ .,_, .; ,.I, .:., 

..-; 
,’ ._ . . . . .A. ‘_ 

._ ” 
. . . . f: J ,__ 

In .the CTPI-treat+ mice,.1 solitary squamous +l car+& was~,.o5irer;ved in the 3 n&‘ifose _ .,. 
. . : 
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. . , 1 
l - 

observed in single animals of the ti(a>P, 0.3 mg and 1 mg CTPl and in the 0,3 mg and I mg 
-. . 

CTP2 dose groups, respectively. 
._ 

’ . 

_ : 

on-neoolakic lksio~ - . - ., *7?--. . :. I _u 
. 

I , 
‘. , . . 

Focal to multifocal hyperplastic and inflammatory changes in the treated area of tbe skin were -. 
observed in all substan& and solvent-treated groups. Moderate to severe epidermal hyperplasia 

with cellular atypia was observed in 1162 mice of the negative control group A, butoccurred at 

statistictiliy significant levels in the B(a)P.(i9/62 mice), 3.‘mg (1 l/62 mice) and 9 mg ‘(13/62 mice) 

CTP2 treatment groups. .Thk-change which has to ‘be .regarded as prek&pktic, affected 962 
;. 

animals of the 1’ mg CTP2 dose group and between 7162 and 2& mice of the 1 mg, 3.mg a.nd e . 
‘-.I 9 mg’CTP1 treatment groups, respectively. ’ l . ‘.. 

, ._ _. : : _ 
In contrast, the incidence of regular epidermal hyperplasia @&out cellular atypia) was higher in 

. ... 
the negative control groups, all CTPl dose groups amfin. the 0.1 mg and 0.3 mg Cl?2 groups 

(incidences between, My62 ‘and 62/62 mice) than in the Rca)P, 1 ‘mg, 3 mg and 9 mg CTP2 dose : ’ ‘- 

‘groups (iricidences betwm 33/62 and 5.6/62 mice), The grade of ep&rnGl hyp&kia varied, : 

dose-dependently from’vq slight (minimal) to severe. Epidekal h&&p&a usually not only : 

involved the surface epithelium, but &o the epithelium of the hai, follicks. ,. ,* ,. ,.“&w ,_I.o . . ‘.n.,.;“.- ,/ &..i.Yuil**r”o ,i*“. -.ls‘ : _ - i 3 r 

Individual animals of different groups (up to U62 per. group) had basal cell hyperp&sia (with 
. ..’ 

cellular atypia) and sebaceous’ hyp+ophy/hyperpl&i&p to 4i62 per &&up) in addition to 
. 

8 
T5’ 

epidermal hyperplasia., Epidermal hyperplasia (with and vvithout cellu!ar a&pia) was usually 

associated with very sfight to severe f&l. ~multifo&l hyper&er&is of the treated bade skin. 

(incidences between 60/62 and 62/62 r&e, ail groups). 
I. 

’ -.. .- *.:, 
. _ I_ : _’ 

‘_ ‘. 

Treatment-related inflammatory changes of ,the.skin were o&en& in all groups and cons&ed~ ! 

either of slight to severe’ukerative dermatitis (ulceration) or (superficial) purulent’cjerktitis., 

:.-. :, ; . . : ‘, : ‘. _. . . . 

Ulcerative dermatitis was characterized by a focal to mlirtifocal complete lossof the &ickmis. 

and pronounced suppurative inflammation&f the &erlying tissues, while @uperficial)‘pu&nt , 

dermatitis was characterized by mixed deknal and &dennal b7f&nmatoly*~&iltration,~often ; 

associated with epidermal erosions. Both typeS of dennatftis were chronicas kcted by fib&c 
‘-. - . I ._ _; ‘-‘.?L. ., . . . ..___ 

I- : . I. 2 . 
‘. 

_’ 
. . ,. . 
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‘. , 
Condusion~ , .( ,.. ,_ 

. 
The following significant neoplastk and non-neoplastic histopathdogical findings were 

I. 

obsewed for the differ&t compounds (All data’are based on the number of animals showing &ST * 

finding): 
c. 

: : ,. ‘. . 
l ‘. I 

Benzo(a)pyrene: 
: .,’ . , . 

. .:, . ; .’ . 

’ we Was an &ease in squamou&cell carcinomas, papillomas and multipl~~pa+fnata and an . 

hue&e in rhice with epidermal hyph$asia%vith, cellular atypia compared to the qegative contrd - 
: 

group. Conc&ing the number if, tumour-beS& ani&k, an itiea* was obser%d in the 
, 

number of animals with tumoUn,with angle and multiple tumours ds well as with benign and - : 
maljghant turnourS. There -wa2 ako air increase in the totil number of ,tuhxnqs, benign and ._ 

malignant tuhours. 
-. i *.- ... ‘, _ 

.I.‘.’ . 1 
‘_ _: . 

c. . 
-- : 

.zTpl: 
. _ 

; .’ .I :. .: I ./ .’ ..’ , . . .i :. 1. .; 

No statktic4y sighif&n~&viations from t$e con&‘&up we&bse~e$. Life&e analysis ako 
.: . 

did not reveal a’signifiint influence ori &our develobt in the high do& Crpl (9 t&per ’ * 

treatment) even taking into a,cctint the significanhy shorter lifespan of the ariids (p&.2363). 
. 

‘_ .-, ‘- .‘. :...._ r ,. . 
.;,- _ .. : 

‘. _.. . . i 

CTPZ 
., .- ‘_ _ ‘_ :-. * . . >. I . . 

. -;,,. . . .i* 
_ ..‘_ : \ 

* .A \ ___. .I . . . 
. _I . ‘: I . 

There was an increase in squahus-cell CercinohS(3~fhg & treat@& and ab+), papiflhs - ._.. 
-(l ,mg per tre+ent and above) and multiple pAp#omata (9 mg per ,Jre+men&. anincrease in - 
mice with &idermat @p&plasia with cellular atyp& (3 ms.k treatment:&. +h4n&), 8nd an 

increase in. epi,dermal 2 indusion cysts (3 hg .per: treat&nt a&i above) :-pared to the 

concurrent negative con&&~ Ulcerative dehatitk was decreased .after 0.i and -0.3 mg @er 

treatment, but increased after 3 mg per treatment $nd a&e. ’ Conceming the number’ of 

tumcnJr-bea&g a@nak, an i&rase was +rved in the irumber cs# anir& &th tum+rs (1 .mg 

‘per treatmAt and above), with single tumours (1, & per @atmentanda@nfe)$swellasv&h .. 

benign and malignant tumoun’a mg per tr&ment and above). There &;“a& c*hease in 
. r 

._ -‘. 
. . ‘<- 

.:_ ,_ .: i .;, 
: . . . ’ i : ,’ ; ‘- . ‘,. : 

,, : 
- ., ..::. \. _ b- 

_ , . . ’ 
,’ . ,. . . : : ., 

:: . _,..~ ‘. ; ..’ .y *.. : . .‘,, i . .- ( 
- -.‘..‘. : ,’ _,.. . ,,I _ ‘i ‘,.. ‘%.;,., i.*:.* em’.o< > 
‘. . ‘.C,,. .< . .: _: I, tv :“-.; L ,. ,. , .‘.h ,, ,‘4‘” . : “., .. 

\,.- .y “- ,I .::<. ‘_, ‘.. ,, .:. -- .:.. 
‘.’ I. ._. _I I,. : .” ‘.‘_, ‘. .” :. ‘1 _ . ‘.‘. . .,_.. , “.: . in : 1 “..._/ ,: :_. <.. .i 
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I. . . . . 
the total number of tum&s’(l mg per treatment ilnd above), benigp ?nd &lig&nt t&j& (i r :‘. -’ ., . 
mg per treatment and above). . .’ ’ 

. . I ., . .“.. 

,,’ -.. / :’ 
_ . . 

: ” .., _ ,., - 1 .,. .’ ‘- .. i 

no. animals 
‘. CTPZ- 4 ‘- &,: ” 

.;. - . - .- 
t ‘.$.. .. 1:;; 

- 

- a 

LotA' 
-.. 

with skin tutpoun,.’ 
.““.““..“..w.......~ 

% with skin 
- 

wiours - . 

62 

li 

i# 

.6: 62 

- 

:6. 

2 
ri” 

:3 

‘62 62 62 

. . . 

vith malignant *in 

umours . . 
M..-.*.......-..“...I..... 

% with malignant 

skin tumors y 

with benign skin. 

tumors : 
. ..-...... I... I. B............. 

OX, with benign skin 

tunhurs T ‘- ,+ 

Mth exdusively 

benign tumotirs 
. . . . ..e.“.....A..r-- 

k. with ex&Jsively 

wnign tumoun ; 

6: 

:. ; 

c.w. 
/ 

., : 

._.‘.< 

, .., 

:“. 

. . . 

: 
_... 

, : 

-_ 

, 
.;--. 

- 

,.: 
. 

-. 

c. ** 

8 

: 
<. ..: 

-5 :, 

. . . . . 

.*.; _‘. 

. ,. 

;’ 
: 

. 

r 
;. . 

#~bdingonernimalwilhrcaimoushmv~ 
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- ‘. 7. Tables and figures , ‘. .:‘* : -. .i’.” 
‘. ‘. ‘., 5 _ -_ . - .:; ,L 

In the tab& the follo\nii~ abb&iatio& are generally ~‘se$ 
.-_‘, . 

. , ‘, , .: ; ,,,, ,,_ “I “j .-’ :. ” 

. . . . . - Negat. Cont. 

Posit. Cont. 

Low CTPl ._ 

Mediim CTPl 

Low CTP2 

Medium Cl?2 

‘High CTP2 

. 

kgat. Cont. A , 

Lower CTPl. 

‘iowest CTPZ. 

Lower CTP2 

I ’ 

_I : 
_. 

‘. _,- : ; . .: 

Ne@.ive ‘&ml group 01 (to/~, s&vent qntroi) _ 

. .++~ - .-. 

:_ : I ..:‘y . : 

-; ‘,: _‘.. ‘., ,I :: .r,. 
High dose Cl?2, group 08 (9 mg CTP2 pkr ati& per’~@#@&) ” -- - 

_ 

‘. 
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Fomd desth (KI .study ’ 
Unscheduled till 
Fowd glesth on study 
Somd death on stud/ 
Unscheduled kill 
Fomd &dth -on study 
fomd death on study 
Unscheduled kill 
Fovd death on stud; 
Scheduled kill 
Scheduled +i 11, 
Scheduled kill .‘._ 
Scheduled kill 
+cheduled~kill 
Scheduled kill _ .’ 
a&#,& ,‘(j,t 
5clwduted .ki 1‘ ’ 
Scheduled ki II. 

OlOQlb 547 Scheduled kit1 
._ 01w17- 567 . S&&la kj 1, 

mw19. 547 Schadulsd kill 
olOO20 ,_ ,, .,‘%a *h&id ki 11 

‘, 410021 548 !&he&ted kilt 

g -y-T 010025 
.01002? .. ., 

568 .‘Scbeduled kit‘ 

k2 
w s&&l& kit‘ 

.otw28 * $48 -Scheduled kii I 
010033 : ,~ 548 Scheduled ki 11 . ” .. 
OlW% US ScheduiCd kill 
‘010036 %8 Scheduled kill 
010039 .’ ‘519 Scheduled kill _, :. 

‘.. .010040 549 Scheduled kill 
. . : 010041 549 Scheduled kill 

G?w43 549 Scheduled kill ‘. ‘. - 
010045 ,%9 S&&Id kill 

: UlOOm” 549 Scheduled kill 
.018050: ‘S549 Scheduled kill ‘. : 

549 Scheduled k’ill 
549 Scheduled kill. 

_.’ 

‘_ 

RdiaerofCases: 62 



020956 

,517 ~Scheduted+ill 

."k sell !&hdulad till . . 

umber of Cues: 62 
, . - 

6 . 

. 



. 

&vivel A~lysis for DEATHDAY Days to Duth . . . . -. 

frtor GROUP - .Lw CTPl : 

fir stitkk 1 .; 
,i .RrrSning 1-r 

415 
4J6 

.’ 416 
424 
438 
CM 

_’ 2: 
452 

030020 461 
.030024 * ’ ,470 
-a3W35 
030026 
Moo17 
‘o3oo4Q 
030060 
‘030055 
‘a3Do30 
mDO51 
030002~ 
030037 
030006 
030008 
030010 
.D3Wll 
930012 
D3WU 
ww15 
030016 
D3W18 
D30019 
.03OD22 
Q3w23 
030027 
030028 
030029 
030031’ 
D30032 
D3w36 
Cl30038 
030041 
030042 
D30943 

.03Do44 
WOO48 
030052 
D30054 

. D3DD58, 
D3w59 

Nunber of Eases: 

Fomddeathonstudy ;r; ,_; ;Dg ..’ .; I 
unscheduled kill ,. 

g -2.; 

u$cheduled kill ,’ ,9516 ,ozTJ . 3 .. 59’ mo 
scheduled ki 11. ,935s ,a312 .;. .,56 .’ n8 
.uneche&led kill, ,9194 ,‘=6 -57 ,mo . 
utwxhbduled ki 11 
unwheduled kiil .: 

,9D32 ,,a3R. .-.6 :s6 m 

unscheduted LILC' 
.Fomd deeth m study’., 
unechabled kil’i 
Foundddhtmbtudy 
#)&$&led fj,, ..w m : 
umcheduld kill 
Ikrocheduled ki-ll 
Fd death m,iitdY 
UndchcduledCilt,.~ 
thchedul8d kill 

unschedded kill 
&,echedutec-ki11,. 
utlscheduled iii I1 
Uschedded kit1 
wchcduled kill 

khaduled kill . . 
Scheduled kill .J’ .. 
S&&J,~ ki,, . . . 
Schecbled kill . . 
scheduled kill,:’ = 
sdwduted kit1 : 
scheduled kill -. . 
scheduled kill 
schedulsd kill 
s&e&led .ki,, - ‘. 
schedded kill 
s&e&(&kill-, ;‘- ” 
Scheduled ,ki 1 i _, /. 
Schedulsd. kill .’ 
**led kilt ‘. ‘~_ 
Scheduled kill: 
Scheduled kill 

scheduled kili 
sdeduled kill: I . . 
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.-ix AI (contin#d): i~f~i~a Aruiyii8. <, . 
.' 

Swvival~ Anaiyd~ for DEATHDAY Days ‘*o,Daa@. *‘. _ 

. Factor GRDUP = Wiyn CTPl - ’ -_ _‘. 
; 

‘X0 fir Staks ‘Aulative Stan&d ‘Zmulative mr Mfc-,” . : 

$urvfya4 .Error EVkltE RrrininR luor - ’ .z.cz+ - 
., 7 .- t / : 

040040 
04DO32 
D4DO17 
040044’ 
040060 
060058 
040036 
Q40037 

’ .Q4ooo8 
D40047 

EE:. 

.I&!:: 
040028 

: .a’ 
040023 

:-~~. 
. Qmo10 

‘040014 
040059 
04ooix? 

. !.D40049 
040027 
040003 
~040022 
.DwD41 
l340046 
Q40007 

- wO25 
010057 
040021 
Q4OD52 
040054 
~040048. 
010031 
04oool 
04DOO2 

~i%ii 
04wj 1 
040012 
04OD13 
040015 
040018 
D4DDl9 

‘, D40024 
040026 
&DO29 
040030 
040033 
040034 
040035 
046038 
040042 
040045 
060651 

.z: 

EE 

1 

5 
2 
2 

: 
. :3 

.; 

5 

: 
. 

: 

..; 

,! 
s 
c . 
! 
# . 
! 

‘. I . 

2 unschedded ki l’l ,9839 .0160 1 ,61 IWI . 
5 Feud death m’sfudy .%77: ,0224 . 2. 
8 Fowd death on otudV ~,%M. - >3 . 
82 unschedled kill I -4 
4 Unscheduled kill : ;0346, .5 III- 4m ., ._ 
,l unfche&ld kit-1 
B tkvxheduld kill 
7 tjmch&~lec! kijl ; ‘::- 
4 unschaduled kill. 
1 unsch*ld Cl1 
5 ~cheduld kill : 
‘5 Linocheduled kill 
6,,\unscheduld kill ., ‘,:. 
0 unscheduld kill 7:: 
16 unsche&lql ,kilC ., -, 
9 unschadulecl ki 13 

17 -Feud death m study 
10 Foid death m study 
6 ikwhd&d .ki I1 
2 Unsche+led kill 
9 &scbdg~led kill 
XI uns&duled kill 
;5 unscheduled ki 11 

,7 :&h&&,& kill ‘. 
b7 Siheduled kill 
,B scheduled kill. 

;9 schedubd kill 
;9 $&&&cd kjl1 
;9 Scheduled ki l-l 
LO SctMtded kil.1. 1 

i9 $~l&,kill _,, ,:: .- ?.. .: 
i0 SchQduled kill. 
iD scheduld Iritt . . 
10 scheduled kit& 



. 
., ._ 

mix Al (contfnued): S&viva1 Andysir I. . - I _ ““. 

$urviwl Armlysia for PEA~IIDAY ‘Days to Death. ; :I : . ,, ] ‘. -. . _ 
F&or.RRU# = JliRh CTPt ,. -. . . 

Rcrfhing .fmor :A--~’ 
,. .“, 

GO40 214 llmhcduied-kf 11 . 
. ., 

@moo6 219 limdm&lrd kill 
-- 050061 1 

-, 

55 110 

-402 :lJnscheduled kill 

4% ‘Unscheduled ‘ki 11 

050019 ’ 546‘ Feud dbath on s+&‘. 
516 Scheduled kill 

. 547 Schgduled ki-ll 
: . . ’ ’ -. 

, 
Nrmkr?fCnsus: 62. 

. . . _ 
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1. 

. a' -x -1,. ,: -- 
Appendix Al (contpMd): burvfvaJ Andysir ._ 

. . 
: I. .;: . 

Swvfval Analysis for OEhTWAr Days to Drth ..' 
,, : .' ..,'. .,'- 

r '* ,.. .> . . -, *. .', 
. .l. '. _. ,:. :L 

,, Factor GRWP T Lou CfPZ .-. . .~ _ ; 
. . 

ID Tir stkfa Cwlrtivi ttmdsrd Cuul~tivB Yukr )gfcrec. . . . :_ ... 
survival J3Tor s Emtr Rrrfniw Tw ‘- ‘.“LT”’ 

3 
Fd death on et* ,9839 .,016Q ?.: '.. -6% '. no 

,Unscheduled kill a%" ,,Q224 ." 2 60 .td. 
. . . _ 

Fomd death QIT study .,9536 39' .w ..'.- .,, : 
Undwduledkill .9355 
Unschedulsd kill 
FOI& death on cbd$': 

;9f94 

Unscheduled kill ,88?1 . . 
4Jns~hadulod kill 
Urjschedded kill 
foiirg death m study 

,l.hscheduld kill 
Un&hodyled~kiLL L 
fomd~death on stt& 

,Unscheduled kill I 
&scheduled kill. 
huld de& on'stub/ 
lbwheduled kill 
Unscheduled kilt 1. 
U~&cduled kill 
tmchebled kill: 
Upcheduled kilt " 
found death on study 
,Unscheduled kill. 
unschedul'cd ki I I 
Unscheduled ki'lt '-' 

: _ 

Found death &I study 
Undchedufed kill 
@luld &ath on study 
Fownd death on study 
Scheduled kill '. 
'Found death on o&y' 
.found death on study. 
Ummhecblcd kill' 
Unscheduled kill 

r 

. 060058 
060020 

EE c '2 
' _. o60032 3 

i -86DDDs 
@DO59 “ : 
D6DDl8. .i 

030025 : 06DO15 
D6Doo3 '.3 

EE: : 
.gg i 3 

: 

', . . 
_ 

.i WOW9 : 
060044 
060061 
060053 4 
D6DOo2. 4 

060012 .: 060013 :.. 
060036 4 

060048 : 06w47 
060010 r. 
060060 : 4 
'960057 4 
060034.'~ 
D60014 
060054 : 
060033 5 
060035 5 
060043 5 
06DO52 5 
060027 :, '. -.5 

8'". > .-f 06Qoo8 -5 
-9.1 '06QOo9 .i 

060011. : .' 
060016 5 

060017 : 06DOi9 :. 
060024 5 

* *060022 
060026 : 
MOO28 
060031 : 
06W37 
D6oM8 '- : 

060039 : o6cl040 . 
06DO42 ..,5 

16 

z 
!lO 
!29 
!47 
!4? 
!5s 

i47 

i47 
;L? 

48 
;48 
;c8 
i48 
w 
i48 
i48 
i49 
i49 
i49 

Unsehedubd kill 
Unschbduled kfli 
Umchedded kill -_ 
Unscheduled kit! 
scheduled kilt. 
Scheduled kill' -' 
schsduled kit1 
scheduled kill ‘, 
Schad~led~kill~ 
ScheduLeU -kit\- 
Scheduled kill 
Scheduted.kill 
ScheduLed kill _ 
FouM death on study 
Schecbled kili 
Scheduld kic1 
Scheduld kill' 
Schaduledtill~ 
schedulsd kill 
scheduled kilt' ',I 
Scheduled kill 
Scheduled kill ', 
Scheduld kill :' 

519 Scheduled kilt 
550. Scheduled kill 

iEi2 
550 Scfledulad kfbl 
S50 Scheduled kill 

06DO56 .'SSO sdl~1.d kill - _ : : 

N&r of 
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Apfdix,Al <co+md): Smiival‘ Alylyafa . ‘. ~ 

Survival Analyaia for DEATHDAY Oaya to Death 

Factor GRWP = Nadiu ClP2 

ID Time status 

'_ 

Cuo’lativa Standard Cmulative_ lukr Ificroac. 
Swviml’ .frror ,Evanta UamaininQ nnoes 

a?0035 
070008 
010058 
O’W29 
O’iiWi 
070039 
070052 
070001 
OMQ38 
070040 
O’OM6 
O’OD6Q 
070007 

’ 070016 
, 070056 

O’OD45 
070013 
o’Qoo4 

‘O’OfXil 
070053 
070059 
0’10062 
070019 
070028 
070050 
070061 
070027 
0?0042 
O?DO3? 
0?001? 

070026 
070003 
0?0022 
070015 
070011 
070012 
070047 
070054 
070010 
070033 
070046 
070049 
O’oM5 
070031 
070032 
070043 
070034 
070025 
070020 
07003Q 
0?0009 

.0?0002 
070005 
o’Qoo6 
070014 
070018 
070021 
070023 

’ 10 unadmdulod kill ;9839 
157 Unschaduled kill l %” 
211 ungcheduld kill ,I?316 
213 Unschacbld kilt .,93s5 
214 Unachedulad ki 11 
231 Found‘death on study 

:-9$ 

255 Unscheduled kill ,887l 

.339 
w7 
355 
.359 
361 

z 

z 
387 
389 
3% 
400 

Ei 
417 

‘420 
421 
424 
436 
443 
45a 
432 
456 
ux? 

&schaduldki’ll. ,a 
/ ur&hecbled kill ‘. . i8 

UnsihebledLill .,fi 
unscheduled kill .-, ,8 

’ fJnschcduled kill 
’ ,Fomd death on study 

A 
;J 

~Unucfduld kilt 3 
1 wmcha&ld kill ‘. ,? 
’ Unschedutd,Cill’ ’ - .,7 
’ macheduld.kill “. 

Founddaathmnrtudy 
,i 

: l 

’ *mscheduld kilt i6 
Vnachaduld kill; p 
Unscheduled kill 

I Unscheduled kill 
. ,6 

3 
I madwduled kill . 6 
! ‘Ilnschedded kill ..:6 
’ khachedutad kill . ;s 
’ Fovddeathonstudy 3 
I unschcdulad kill . 
I unscheduled kit1 ;: 
1 .IJnschaduled till I 3 
) UIscheduled kfL1 ‘. e5 
’ &acheduled kill 3 
I lAvxbduld ti 11 4 

Unscttadulad ki4L A 
unschedtted .kill .4 

; unscheduled kill _. ,I 
i .unscfwduled kill :4 
I unsqhcduledkill ‘: ,4 
! uns#mduled kill ,3 
I Fmddeath on study ,I 
! Fm.md death on studs ..3 

468 

f49 
070024 i 549 
079041 
070048 x % 
0?oM? SSO 

Unscheduled kill - 
-unsche@uled kill 
Fomd death on study 
Found death on study 
unachedulai ki 1 I 
unschaduled kill 
lmdaduled kill 
unschcdulad kill 
unscheduled kill ‘. 
Fomt ,daatil on study. 
Unachedulad kill 
Schedriled kill / 

-scheduled kill’ 
SchaduLad kili ‘. 
scheduled kilt 

;3387 
a3=3 
,3065 
J9e3’ 
,2?42 
,258’ 
‘,2419. 

:Z! 
,-193s 

x,,,l774 

Nmbar of Caaea: 62 

.I 
:: 

--..---_-- 
Schedulad kit1 
f&-lad ki( 1 - . 
schack~lad ‘kit 1. 
sctiecbled kill 
scheduled kill . ~ ; __...~_..~ 
?Ww&led kill . 
Schedulad kill 
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. 
-Appadix Al Ccfntinued): Survival Armlysis .. 

Survival Analysis for DEATHDAY Days to D~th. . : 

factor GROW = +JiRh CTPZ. 

: .-. 

ID .lime 

080002 
~.08ODl4 12 

119 
-171 
-171 
,192 
193 
198 
216 
220 
224 
ZZT 

-.g 

.E 
,251 

- 26D 
P1 
267 

. 269 

Ef 
,-’ 269 

269 
269 
269 
269 
269 

s: 
274 
274 
274 
274 
274 
274 
274 
274 
274 
274 
274 
274 
274 
274 
274 
274 
274 
274 
274 
274 
274 
274 
274 
274 
274 
274 
;b74 

- 274 
274 
274 

.- 

i . ..I 

&OOSl 
.gg 

080049 
D80012 
WOOS6 
Dwoo4 
080011 
D80018 
080022 
mOO52 
080036 

: ofmOD 
080013 
080054 
060032 
080057 

i 080010 
Da0019 
080025 
080040 
~080041 
080043 

IEz 
DE0053 
080056 
080042 
.mooo5 
080007 
080008 
080009 
060015 
080017 

~480021 
080023 

- 080024 
080026 

L fj8002-r 
080028 
080029 
08003P 
080031 

iEl2 
Da0037 
080038 
fJ80039 
080044 
080046 
000047 
080048 
Own5 

,Nmber of Cares: . . 

-, 

status .&lu1ative standwd Cululotive’ Iluber. MiWOSCt 
Sur.vfV~l Error ~vafkr Rbminih Tmor 

‘Found death on et’& 
Unscheduled kill 
Unscheduled kill 
Unscheduled ‘ki 11 
Unscheduled (till 
Unscheduled kill 
Fomd tith an study 
Fwnd death bn study, 
Unsch#lirled kill 
Unscheduled -kf 11 
Unscheduled kill .- 
~Unscheduled kill * 
Fand.death on study 
Found death an study 
Unscheduled kill 
Unscheduled kill ‘. 
Sound &ath on study . 
Found death #r study ,, 
Unschedul~,kill 
Unscheduled kill 
khedbled kill 
Scheduled kill 
Scheduled kill ._ 

: Scheduled ki 11 
Scheduled kill ’ 
Scheduted ki 11 
Scheduled kill 
Scheduled kill 
Scheduled kill 
Scheduled kill 

‘Sound death an study 
Scheduled ki Ll :‘.-.. 
Scheduled kill 
Scheddd~kiti 1 : 
Scheduler! kill 
?kheduled kill, - , 
Scheduled kill 
-Schedul&d kill ,’ 
Pchedded kfll .. 
-Scheduled ki 11 
!Scheduted kill 
kheduled kill ,.‘. ‘. 
Scheduled kilt t 
Stheduld kill 
Stheduled kit1 .’ 

e-3 . .c ,I ;=w 4: 
.50 

: 49 . 

.m5 ‘. 
‘15:~ .& 

~,0538 . 
,754, 
.nn 

:. . ‘,osSl. 
8-3 

‘,7213 ,D574, _. If 
JO49 ] ,0584 .-.‘ 38’ 
A=35 *OS93 2 ‘19 

,13,: 

‘6721 
. . . . 

;D6Dl -. 
I I 

,.; -.._ .:I ..20 - 39 

*65oc l 0620 . .Zl . .x0 
;: n.<- i.,.+.il,.;! .i _, 2, .’ :- 29 

(. . ,. -‘,:2, ‘. * . ‘, ‘. 21 . 27’ 
..21 26. 

. 21 . 25’ 1 -...,- 21 -.24- : 
. .. .: . 

.21 - 23 
-’ ‘, :. >; 2, .<. ’ ,I y;. ‘. _ .-’ - 

., : 22. ; $’ 
-.. 

. ‘.. : / .\ I ._ .21 r 20 
.21 ‘. ‘19 

‘. _ .,- 
21 : s8 

i- 
Scheduled ki I1 .. ‘_ ., ’ 21 :. .q5 -no 
Schedul@’ ki Cl .. 21 ‘. l4’ :. rn” .’ 
Scheduled kill * t’.‘, . . - . . i 

21 n :‘a0 
Scheduled kill .. * ‘, I, I -121 32 yes“ 
~Scheduled ki 11 I., . ” 21 -II Y- “‘ 

, , ’ 

: 

- 
‘. . _ 

:_ 

. 

,’ 

: 
, 

.5... ._- .. 

: 

. 

2 
. 

‘. 

Scheduled kill 
Scheduledkill- ‘-._ ‘:-.,\. _. 

. . 

‘Scheduled ki 11 
Scheduled kill 
Scheduled Iti IL 

I ’ - .’ ~21 

Scheduled kill -;. es 1 
..- 

“. -21 
Sthedu~ed kiii 

.’ .s- ,, .* .’ : _ 
,..., ., 

Scheduled kill .” 
,,_ .:- ye8 I,‘. : I 

Scheduld kitl. : _ . :: Ii . . _. 21’. *.‘,- .2 p 
‘a ‘. -; 

‘s~adulad kill ’ * ..I m -.. -. ; ..: %‘: ,, 
SchrcLuld kill,, , ,r”, .‘I 

61. 
.i 

‘...‘-. : _ :. ., 
. ‘. ,.‘. . . - .,.. i . ..’ .~ :_\. ., : ,, _i . . : ., 

:_. . .I ..- i 
‘_ . L ,,: ‘_ I; ‘. 

I.. ‘. _.. -. .. _.. .I 
’ . . 

’ ’ ,: _. .’ 7: 
_ ” ” ‘. : ’ 

. 
. -. * . : : .‘,. 

. . .<_: .-“‘,; !.. ;*$ _... - - -1’I.j, 
‘l;%;;I~. .,:” : -,:,- , 
. 

,\ 
- .% - ; .. 

“.;, “-:..r .- : ,.. y. . . 
._.. -I ‘,. ‘;: .L’ . 

._ ‘,;: :.:r .; <: _.. , . “. ‘1 ,. 1. : 1.. ‘. .;,. : . . . . >;... ’ ., ;j ~ 
b ,. .5., 
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survival Analysis for DEATHDAY Ileys to Death 
. _ 

% 

Cumulative Standard 'Cumulative -Number ~~l4ictoi~. 
Survival ElXOr Evente Remalnlng Twwr .k---- . *..I 

Appedjx Al (continue+: Sufvivd Analysi’r 

Factor GROUP = Negat.Cont,. A 
' 

ID ' Tim Status 

090020: 
090044 
090009 l 

090033 

090014 
090001 
090004 
090047 
090058 
090010 
090059 
psoo45 
090050 
090048 
090018 
090007 
090049 

*-._, 090053 
090043 
090052 
090023 
090055. 
090003 
090035 
090024 
090026 

.090015 
090029 
-090057 
090002 
090005 
090040 
090054 
090060 
090006 
090008, 
090011 
090012 
090013 
090016 
090017 
090019 

i 
38 

120 
126 
135 
151 
179 
245 
295 
370 
428 
429 
452 
458 
467' 
478 
479 
498 
499 
499 
505 
506 
515 
515 
'518 
523 
525 
525 
523 
546 
546 
546 
546 
546 
,547 

Found death 
Found death 
Unscheduled 
Unscheduled 
Unscheduled 

547 

Found death on study 
Unscheduled kill 
Unschiduled kill 
Unscheduled kill 
Unscheduled kili 
Unscheduled kill 
Found de&h on study 
tinscheduled kill 
Scheduled kill 
Found,death on study 
Unscheduled kill. 
Unscheduled kill 
.Unscheduled kill 
Unscheduled kill 
Unscheduled kill 
Unscheduled kill 
Unsihedultd kill 
'Unscheduled kill 
Found death on study 
Found death on study 
Found death on study 
Found death on srud; 
Found death on study 
Unscheduled Kill 
Scheduled kill 
'Scheduled kill 
Scheduled kill 

-Scheduled kill 
ScheduIed kili 
Schtdiiled kill . 
Scheduled kill 
Scheduled kill 
Scheduled kill 

'Scheduled kill 
Scheduled kill 
Sciieduled kiil 
Scheduled kill 
Scheduled.kill 
Scheduled -kii' * 
Scheduled kill 
Scheduled Ml1 
Scheduled kill 
Scheduled kilS 
Scheduled ;::I: 
Scheduled Li:l 
Scheduied kill. 
Scheduled kill 
Scheduled kill 
Scheduled kill .: 

on study #9039 
on study ,9677 
kill -,9516 
kill ,9355 
kill ,919Q 

I9032 
,887i 
,871O 
,8648 

,016O 
,0224 
,0273 

' ,0312 
.0346 
,0'375 
,0402. 

.,Y)426. 
*0441 ', -: 
.0467. 

; ,0485 
io502 
.0517 

,oiizg? - - 
*OS45 .' 
. ..0558 ._ 

: 
3 

i 
6 
7 

t 
10 
11 

:5 
13 
I4 
15 -: 
16 

' 17 

: ,8387 
,,a226 

p.8065 
,'7.903 

,7739 
.7574 
,7409 
,7245 ,0569 

‘69i5 ,0589 : ’ 
,675l ,0598 
,658'6 ,o~os 

18f 
19 

:' 20 

.6257 .0618 - 
;6092' iO623... 

, ,5927 TO628 _. 

21 
"22 
23 
24 
25 
26 

,06& 
. .: 

: i. 
.: 

'27 
, -28 

.28 
28 

. 28 
.. 2e 

d ,- 

, 28 
/- 

: 28. '- 
^ ', 28 

',j,. :28 
'28.. . 

's 28 ._ 
.' -,xB' I 

71 .: 28 . 
,18 

\ . 28' 
28' ! 
28 . '. . 28 

. 28 
. 28 

28 

_ - :.. 
;; ,; 

28 
:2e . . 28 : 

'61 
, f 

no 
60 no 
59 no . 
58 no 
57 no 
56 po 
55 no 
54 no 
53 no 
52 -.no. 
51 ..po 
5O’no 
49 .M) 
48:no _ 
47 no 
46 no : . 
45 no 
44 no 
43 no 
42 “nd 
41 no 
40 no 
39 no 
38' no 
37 s no 
36 no'. 
35 no 
34 no 
33 no 

‘32.no . . " 
31 no . 
30 no 
29. no . 

28 no 
21 : no 

26 no 
25 no 
24 no 

23 . .'no . ., 
'22.. no 
21' no 
20 no' 
L9 __. no 
18. ti-' . . 
17 no . . 
-,6 m :. i :.. 

15 -no _ -' 
14 13...' g .. ,. 

12 Ii0 
11 no 
10 no 

9‘ nq 
8 no . .. 
7 no 
6 no 
5 no‘ ; 

: 
no . 
no i 

2. no _. 
1 no 

_ 25 

‘. 
.28 

, ;. 28 
. '28 0 no . . ,. . . . 

34 :I 54;B4*1 ,zzwp;;f1) - _ .,:.. 
I- ._ _..:. _^ ..; .,.. -. 

p': 090021 

kc 
,090022 
090025 
090027 
090028 
090030 
090031 
090032 
890034 
090036 
090037 
090038. 
090039 

547 
547 
547 
547 
54.7 
347 
547 

"547 
548 
54% 
548 
548 
548 
548 
548 
548 
548 
549 
549 - _ 

09004 1 549 
090042 549 
090046 549 

-090051 549 
090056 549 
090061 549 
090062 549 

.< 

Schedulad kill 
Scheduled kiil 
Scheduied kill 
Scneduled,kilI 
Scheduled kill 
Scheduled kiL1 . 
Scheduled ki)l 
Scheduled kill 

.Number of 6ases :. 
.- 

62 Censored : 
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Appendix ;A1 <~ultillued): iurvi”~l Andysir ,, .‘, ’ . *_ - 
.’ 

Sprvival Analy8i8 for’ DE&iDAY bays tci D&i 
., ;; :.’ 3 .’ ;. .,s 

. . . . <I : -. ; I-. 
Factor GRWP - Lower CTPl 

. . 
. 

: ', , '_' ,. 
ID *. Status ~&&tiv+~~ Standard Cvmi2latlvc NV& 9fiCrosc. ', 

: Survival Error Events . Repining Tumor .-c:-cT . _ 

100054 
100028 
100039 

.100053 
100007 
100039 
.100033 
100018 
100034 
1ooqrr 
100046 
100050 
100012 
100016 
100023. 
100009 

., 100010 
100022 
100006 
~00021 
lOODO3. 
100030 
100031 
100002~ 

.100041 
100005 
100017 
10005i 
100052 

~100001: 
-'100004 

100006 
1DOOll 
loom3 

‘100014 
100015 
:00019 
1cJ0020 

'.100024 .' 
.&00025 
100026 
iooo27 

* 100029 
100032 
100035 

.lOOG36 
100037 
100040 
1r?ooqz 
100043 
100045 
100047 
.100048 
100049 
100055 
100056 
100057 
-1obose 
100059 
100060 
100061 
100062 

Un+chedvied kill .*: ;993g ~ ,016O ..1': a1 
I J 

,Fqund death on stud;. ;9677. .' ,02?4 
.no- ;.: 

2 
,. . . -. 

Unschedvled.kill- -9516 -0273 . 3 ,:; g.. z. . . 

5i 
65 

177 
'219 

249 
-269 
378 
400 

“415 
'.4.43 
446 

Un'scheduled'kill I9355 
Unscheduled kill .. '_ .9194 

,0312 4:‘~ .s. YIK) 

Unscheduled kill : 1 
Unscheci~1sd'kill _ 

,-go32 ." I ;0375 L '*Be71 
Unschedul'ed,ki&l 

.Unschedvled kill ., 
:' ,871O 

;954e 
Fo'und de&h -on study 1.. 
Unsihedulqd kill -, ; 

445 Xlnscheduled kill 
,;8226 ., 

’ .,a065 ,0502 .12 
455 Wnscheduled k&Xl. 
47S Unscheduled.kfll ' 

: *7903 '. 
,7742 :. 

. ,0517'.~ . . ., .l3 
co531 .. ;,. , 14 

^._ ; '49 , -no y -; : .' 

497 Unrchedvled~kill '--. ..,7581 
*%' .ho t' 

.491 Unscheduled kil,l :': r ,74i9 
.,05?4 fs -". .$j _ I- I 

,055s 
501 Unsc+eduled *ill r7250 ,056-J. 

&6 46, g 
.I? :. ':--7 .*5 ; ...j)(r 

', . . 
:. 

514 Found death on study '18 
$25 Zhwchedvled kil!. 

';7097 :. ,0576 :; .'li no . . 

327 Unscheduled kill' 
', ,6935 .,0585 ,$%I 43 no 

- .6774 
572. .Fuuixd death’on study 

'-42 ': 
,6613 

.,0594 --- ,. '20 ,, .I; 

535 Found death on.szudy ,6452 
,060l .-,: ,.zi . il L ..I;. . . 

,:541 Unscheduled kill. 
;0608: 

.,6296 :,D613 " 
-22 .' '$0 no 

542 Unscheduled kill 
23. __ . *.‘39 ‘,nii ’ 

546 .Fovnd 'death on st+dy 
,@29 -',0619 . . 
15968 ,0623 ; ': 

.546 Scheduled kill 25 I'. -36‘ no 
') 

546 Scheduled kill 
546 Scheduled kill ; - 
546 Scheduled.kill - : 
547 Scheduled.kil$ :. 
547 Scheduled.kill 
547 Scheduled kil.1 

T. 
. 

547., Scheduled kill 
_: 

; ,', 

SchMvbd kill ,.. 
Scheduled kill' ‘27no ,T ' 

547 
547 
647 
547 
547 
547 

I- 548 
'548 
540 
540 

Scheduled kill 

540 
548 
548 _ 
548. 

Schedvled kill ,,' 
Schedv,led kill 
Scheduled kill ., : . 
Scheduled kill.. , L\ _. .., :' 

~Schedvltd.kil$‘. -1 .. ,. _;. 
$c&j"l~.J&~l:' ,; ..I, ;.-, ' '- 
Scheduled kill 
Sch&ul& 'kill 
Scheduled kill 

' ‘.&" ; :, 

Schedvl&d 'kill . c ., 
Scheduled kill ’ 

548 .Scheduled 'k&l1 
.: ,,‘., ,-:.. -25 I- is no :'. 

548. Scheduled kill .' 
.' 25 $2; '1, y;.no . ' 

25 L. ->.+, .. $3 .s.& 
_ 

y9 Sch&uled ki.11 ;. ; .,.', . . ~ 
549 Siheduled kill-.' .: 

: . . “‘25 ,, c. “‘: :I= : no ~ ,.a 
. . . _,, 

549 Scheduled till .- .' . 
-ll- .no ', 

549 Scheduled kill ' Y. ,' .':. '. '. .25 '<,, 
~:io .w 

.3. 90 
549 SchedvQd kill .. 25. .- . + ." I'-:- 
549 Scheduled kill ., ‘- ._ ,: . I 
549 Scheduled kill, : _. 

-25 . ...7...&. :. 

549 Schedvlqd kill 
549 Schedulcd..kill '. - 
549 ;Schec$vlad kill. 
549 Scheduled kili'." 
549 Schedtilsd'kill .I 

i 549 Scheduled kiil 
..\ _: 

Number of &es: .62 
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, P : 
Appendix Al <continwd): Surdval Ane4yxl8 
I . 
survival Analysis for DFATHDAY Days to Death ,' 

Factor GROUP = Lowest CTP2 

'ZD 'Time StatQs Cumulative Standard ,Cumulative Numbei Nicroac. 
'Survival EXXOJT. Eyents _ Remaining Tumor .JCzz7 . 5 

110004 '165 Unscheduied kill ,016O 
110029 224 Found death on study 

,,9839 
;.9677 ,,0224 '. 

110033 282 Unscheduled kill ,9516 ,0273 
liOOl0 . 296 Unscheduled kill :9355 ,0312 
llOO20 

. 110014 
310042 

,110059 
110011 
110055 
111)053 

~110002 
110044 

' 110037 
.110027 

110040 
130007 
11.0009 
110057 
110001 
110043 
ii0047 
110060' 

329 
373 
42i 
427 
443, 
445 
‘150 
451 
459 
462 
433 
432 
asi 
514 

*51% 
526 
527 

110062 
110056 
110003 

.110016 
110032. 

. 110036 
:10054 
110005 
110006 
110008 
11GOlO 
,110012 
1?0013 
110015 
110017 
110019 
110021 
110022 ~ 
:10023 

.52-I 
529 

'. s30 

Unscheduled kill ,9194 ,.0346 
found death dn study f.9032 I to375 
Found death on study. 

: 

Unscheduled'kil.1‘ : ,871O ,;4x 1 
Unscheduled kill. . . - zIs",t .0447 
lbscheduled kila. 
&&heduled kill .-_' .' 

.,0467 
,8226 ,0485 

Unscheduled kill ,0065 -,0502 
Found death on study. .7903 ,051? 
Zlnschedu~ed kill ,7742, ',0531 
Unscheduled kill ,738l ,0544 ..- 
Unscheduled kill ,7419 
Unsdieduled .kiil ,.7258 

._ .P536 
,056-l 

Unscheduled kill ,7097 .0576 
Unscheduled kill. ., 6935 ,0585 '. 
Unscheduled kill .6774 : ;0594 

.Wnscheduled'till 
.Unscheduled kill ,6452 ,060B 
Unscheduleddkill _ ,6?90- ,0613 
Found death on study ;5129 .,0619 

.541 ' Found death on study ,5968 ,0623- 
: 546 Scheduled kill - . 

546 Scheduled kill 
-.' 546 Scheduled kili .' " . . ;. 

, 

-546:Scheduled kill. 
.. 

546 Scheduled kill ..' -' .. :. ', 
547 Scheduled kill ;. * 
347 Scheduled kill '.. .. 

..547 Scheduled kill - 
547 scheduled kill : 
547 Schadul'ed kill -. &. 
547‘- Scheduled kili : .’ 
547 Scheduled kill . 
547 Scheduled kill. 
.547 .Scheduled kiZ1 I 

.'547 Scheduled kili 
: , ! 

: . . ; 
548 Scheduled kill- 

,. 

548 Scheduied 'ki%l :' :I. .; 
110024 . . 
110025 

c;>' . 1'10026 
iI 25 .16 rno 
110030 548 Scheduled kill '. .15 nb 

548 Scheduled kill ': . 
110031 -9: ,I4 no 

' 110034 -. ,548 'Scheduled kill no 
. 110035 ' 54,8 Scheduled kill: c : '. 1 ,: 

25' . . X3. 
25 - 12. no 

110038 549 Scheduled kill . . . *- 25 II no 
110039 549 Schedtiled .kill . . ;. 25 * 10 'no 

.549 Scheduled kill .< . . .110041 .. 25 9 : no 
110045 549 Scheduled kill * i 25 ‘6 
110046 549 Scheduled kilt ’ .25 7 t$ 
110048\ : 549 Scheduled kill --:. 25 .6. .-.no 

‘110049 549 Scheduled.M.11 . .25 5no.‘- 
110050 549 .-Schedu&d kill .- 
110051 549 Scheduled kill‘ > " 

"25 . ,;: 'ho. 
25 

I10052 549 Scheduled. kill " .' 25 - 2 g- . 
110058 ' 549 Sche&Aed ki;ll is 1 
110061 549 'ScheduPed .kidl . 25 0 ..g . 

. 

548 Scheduled kill j ', .- 
548 Scheduled kill I'_, ... : 

: 548 ScheduLqd kill 
54& Scheduled kill ' _ 

1. 

i 

2 
6 
7 
8 
9 

10 
11 
12 ' 
13. 
I4 

'15 
16 .: 
17 .- 

-18 
19 
20 .' 
21 
22 
23 

.24 
25. 
25 

.25 
25. 
25 
25 
25 

-.25 
25 
25' r 
25. 

..;: 
.. 25 

. 

61 no 
60 no 

no + 
XX no 
57 no 

.:.56 no 
55 fro 
54 - no 
53 
52 .z 

,5l'.no '. 
50 no 
49 no 
48 .no 

' 47 .no 
i6 no 

,45 no ' 8 
44 no 

:2’ ;g 

41 no 
40 .tiO 

39.&D 
38 no 
37 nc 

56 no 
35 no 
g- ngs 

~32 no. 
31' no 

50 no 
29no ,- 
28 ilO 

'27 no 
:6 no 
25 no 

w 
.25 
.-25.' .: . 

. : . _. .; .: ,_ -; _. : ..&. . . . ., ,, : (, I 

~unber of Cases: .62. . 'Cen8orad: 37 :J E&,6&, Eve&i i5 ". 

. . . - _ . . - ,. ,.. _ -. 
. ; 

. . ._ 
“1".. - 

\ . ,'. ,, .'. 
. . . .; 

T . 
-. / 

0 ; .’ 
: 

_,. -:- 
‘. . . ’ . ,:. 

-., .(, 
* 

: 
\ 

-;.. ,~ L. 
. . 

,.. :, 

. 

-. )\ . 
1 

. 
_ ~ 
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Appendix Al ccontf&): survival &I+ .’ 
. ,. .’ I. 

_. 

Survival Anelyeia for DEATHDAY Day?-to path' 
. . y,: 

, 

Factor GROUP - Lamr CTPP ’ *. . . 
‘__ 

ID . TiW status Cumulative Standard Gmulstivc .I,- 
Survival 

.Npher %L&o~C, 
Errot Events 

~ . ." Remaining. Tuaaor :.-CL%' 
c 

120029 
~120010 
120048 
120061 
120001 
i20021 
120009 
L20004 

I30047 
J20058 
120037 

.120036 
120059 

120 'Unschedul;d kill 
126 Found death on study 
228. Uruacheduled kill ' 
228 Unscheduled.kill 
245 -Unscheduled kill 
255 Unscheduled kill 

., 

261 Found death cn study 
262 Unichedulcd kill 
290 Unscheduled k1l.l . . 

,9839 
.%77 

,016O 1 61. 
,d224 .2 .60 

,935$ 
19194 
r9032 
,8%71 

s .:,871G 
- -*8548 

.1387 
,8226 
.8065 
,7903 
.?742 

,;7581 
A419 

‘. .’ ?. * 

3i2: Unscheduled .'kfll ;. '.. 
381 Unscheduled kill. 
385 Unscheduled kill .. 
400 Urkscheduied kili‘ .- 

Found death on sttidi. ' 
Found death or. st,udy . . 
Unsiheduled kill .- 

.0312' 

.0346 . 
;0375 

r ..;040_2 
J ,0426 

,0447 
.0467 
,04e5 

3 

* :> 
6. 
7 : 
.6 
.iJ 

,0502 
,037 

.*0531 
‘0544 
.0556. 

' 10 
11 . 
12 ' 
13 -. 
14 ._ 

_ .x5- 
16 

_. 59 
. . se 

37 
.56 
33 

-5:. 
,52 
51 
5b .. 

-49 
4% 
47 
'46 

n0 
‘me 
no 
-xm 

‘no 
‘*IlO 

‘. nc 
‘.-no 

nc 
-00 
no 

%. nc 
.RO 

. no 
430. 
veip 

,~ .- , 
. . . . . . 

1'20013 828 
12do51 .44O 
120053 , 441 
120023 i 466 
120062 466 
120056 ,469 
120060 471 
120045 183 
120096 490 
120026 494 
12004 0 .’ 497. 
120055 -'.',. 501 
120052 so2 
120050 504 
120041 ;.: 524 
120043 -535 

‘120037 120039 538 544 
120002 546 
120003 ,’ 546 
~2000s 5.46 
120018 546 
120022 ,546 
l2ooo-l 547 
120008 547 
12OUll 547 I, 
120012 " 547 
120014 . 547 
120015~ ” ” 547. 
120016 - 547 
120017 ‘, .547 
120019 547 
120020 547 
120024 - $48 
120025 : 548 
120027 5?%, 
120028 548 
,120030 548 
12OG31 - 548' 
120032 648 
120033 548 
120034 548 
120035 549 
120038 549 
120042 54.9 
120044: 549 
120046 549 
120049 ,549 
120054 549 

.Nwnber df Casee: 

U?u+chedultd kill. . . -L 
: .7097' 

,'17 45 - 

Found death on study ,0576 , 
Unscheduled .kill ' .,‘6935 .' :,OSSS . 

,: 44 5 

Unscheduled kill : .,.:;,6774 
Unscfieduled i&i1 

,.,0594 ', 2Q 
,:6613 ,060l 21. --_ Unscheduled kill ,6452 ' ,06UU 

.Unscheduled kill ,.,6290 
Unscheduled kill , ~ ,6129 ' : ,0619 
Unscheduled kill - ...-." .,5568 ,0623 
Unscheduled kiil -,.5806. ,0627 
Foutid death cn study' ,5645 90630 
Fauna death on study 

.40 , . no 

-.24 ... 
25 *, 37: la. Z6 ,. ..'. - .%.. 9. 

27 35 

. - 

Unqcheduled~ill.' 
Found death un.,study . . 
Found death on study 
Scheduled kill 
Scheduled kill" .' - 
Scheduled -klli 

.Scheduled Lilf ' .. 
Scheduled kill 
Scheduled kill 
Schedul+.d tii13 '. 
Scheduled. kill ._' - _ "' 
Scheduled kili.. '. Sc~uled kill . .-' _,. .' 

Schedule& kill .. : >. ' 
Scheduled hill - '-. :; ..'Y '2‘ ! . 
Scheduled af1.S _ : :**I 1. ~. 

.%cheduied kill : :.. . . _. 
Scheduled kili 

31‘;‘ --: li- ~ '._..'.. ,,,- 
' .i . 

Schedpled kill ._ .- ' 
.31 -"l6 -:.no - I_ 

Sci+ulYd'-lc.t11 '. I '. -31 -15 . . no I 
31. . -7: 

-Scheduled kill ., 
X4' no 

._. -. 
~Scheduled kiTI ': ,". 

. : 

SCtiedUled kill ' : :.. .. 
Gcheduled kill 2.: .;a. '_ ._ :. 
ScheduSd kill '+..: '\ 
Scheduled kill. .:;: r : : 
ScKadulrd.klll. ..' : : 

.-I. 
.3i : ,i 7 no..': -. 
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Appendix A2: Survival'knalyals with Maemm&+ Onaat qf,Tumours ". . .. ._ 
'.: .:, ~-.. -. 

.,' .'.. "' .-' ..* 
Survival Analysis fdr TUUORDbY'Day of T&z " ,, 

_. 
. . : '- 

ID Time Status' Cumulative Standard ‘~Cuaiulative 
. '., 

Number. " _ . .' ..- . > - " Survival PfOf -Eventa. Remaining 

010008 11 . no 
'. 

0 61" . *>--_r=r- . 

010052 
2::. 

no .' . 
.k' ..,. :. )'. 

OlOd38 no- i 
.. 60 ,. ;.. :. ,_ 

59 'e. , I 
010023 254 no 

. . 
. . . . 

1010018 291 li0, 
..- 8 fi" .r,:.+ .,.. - I:, ~~ 

'.. a.' 
010031 ,364 .no 
010044 365 no ;-. - '.,, 0 : 

.o 
56. : .;.2.‘-.: .e .:,;;:: 
t& ) _* .,'.,< 

1 

54 .' -:,: -'- 
53 ; / 

010015 - 401 no' 
010037 435 
010005 -: '0 
010062 449 - no. ' 1: ,_ *. I ..y ,' : ., ," . . 

.'.. 

'466 no ,. .,..I _ 
412 no:' .:. 0 

010047 
010009 
010029 
010022 - 
010016 
010046 
010061.. 
010032 
010026 .._ 
010035 
010059 . 
010011 
010030 
010024 
010049 
OiOOOl 
010002 
010003 

52 
. 51. 

:1, ._ 'i.,.-. _ 
. 

50 .' 
49 c .' 

: oiooor 
- 010006 '-: 

.010007 
010010 
010012 
010013 

1 010014 
010017 

b 010019 
< 610.020 

010021 
010025 : 

. OlOOi7 
e1oons 
OlOG33 

&A+ OlOO34 

&&; 1 OiO036 OlOD39 
'. 010040' 

010041 
010042 
OlOQ43 
010045 
01004a 
010050 r 
010051 
010053 

: 010054 
010055 
010056 
010057 
.010058- 

. 010060 

: 479 no : . .- ". 0 
483 no' 

' ,, 
; '::. 

484 no : . . 
.I ..o 

. . 0 7 
492 .no .. 
503 no --': 

* .. 
0 

; 512 yes _I ,622?5 1 . . 
514 no , -..' -. . . :, _ 
515 

-I 
-no . .: $.a r : 

l*-' 
_... 1. 

515 no * 
'S1, no _ , -: ' -. -.-,, ,‘:" 

-1 I< _ 
1 

532 
,. 

543 . ii:- 
:, ., . : .l ..' 

'. 
545 no.'* 

-. -1 . 
1. 

546 ho ', . ---I -, _. ; ; 
546 no 
546 -no 

.: 
1: -. 

,,.I 

547 no . . : 
347 no 

..l . . 

3(, ,&,' .' ..I 
:1 I 

1. _ . ._ .i. I,< _,.^,- %,. 1 a 
547. no, ; 
547 no- 

-1 , 
. . . 1 

540 no 
548 "no I ..- 3 

.:a I 
- *- 1 

i 

548. ‘no ,. : 
. . .. . . :- 

. 
‘548 no, . 

& ._ 

549no. -, . 
549 -no * ,,_. . . . . ..-.,I..-, -, 

.549 m .' ,:' 
$49 
549. :: 

. . ._ 1. J.;- :, . .I--- 

549 
.~, . . 

no _. 
j 549 -no " 

.'__ ...I 
_, 

u9 
.,., .:,:.: ,,... - .c, 

'54g $ . . . . . . . -+;.- : _ '_ i .;- 

549 ,, h .y. I . . .:J; .--'.: ,: ,-*.. '.: _ : I . ,: '. ., 
549 no . i ., 
550 no :+ ; -8 

550. no , *.,_ .,' ,.., ': . . 

550 na C' 
'.. .,j . : '., ,,,' 

s. -. '... -. 

48 .L ._ 
21 .', : .: 

.46 
45 .I. . . _, 

.44 .: 
.43‘ 

: ,42 A..: 7 
PII : . Y.' : ,. 1 .I .; 

-..+o .' 
..3g .: : _, _ "_ ;.... 

38 ' .< _' .: 
37 :_ 
36 ..35..:.,.. ,' .. .__ 

34 _* . 

33 

Numoer of casc6: 62 _ 'r Cenaoii&i ..'..t$i - I'. 93.3 
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Suwivrl Armlyiilr with Uacro~copic Ormat of, T&ours 

: ii. 
Appendix Ai?,(continued): : ._ ; : 'I . . I _-" 

Survival Analysis for TUlkRD?iY Day of Tuk -- ._^ . '.;.. .; 

ID ' TiIW :, ‘__ 1 
status cumulative Standard Cwulative Number 

Surv*val Error Gvsnt8 Remaining _ 

020050 . 
- , . . 020021 

02004 5 
'020054 
p20056 
020001 
020008 
020027 
020028 
020029 
020037 
020061 
020057 
020020 
020031 
020053 
020012 
020062 

.- 920014 
r '<...: 02003i 

020002 
020010 
02000: 
020006 
020013 
020036 
02004 9 
oiooe 3 
020022 
020025 
0200fl 
020059 
020007 
020015 
020041 - 
020052 
020005 
02O;fS 
020036 
02oc;7 
02004 3 
02004f 
020060 
020011 

. . .--_ 02@03c 
y'; ~ 
i,.: 

020035 
020@5E 
02oc; 6 
020055 
020019 
020054 
020048 
020034 
020042 
02001E! 
0201132 
02OF26 
020003 
020009 
020016 
020023 
020044 

,9839 ' ,016d " 
I 

,4194 ,03i6 
6...;. -‘56 r’ I. ., 
7 '. 55 ..I,,-, .. . 8 ..: 54 , .., ‘ 

.9 . . ^ 
10' .._ -. . 

59 .- 

184 yes 
198 yes 
198 Yes 
198 Yes 
199 yes 

.205 Yes 
205 Yes 
205 Yes 
205 yes 
'205 yes 
205 - ye5 
205 yes 
219 yes 
25.4 - yes. 
254 Yes 
254 yes 
261 Yes 
261 yes- 
261 . no 
268 _ yes 
2P9 yes 
289 yes I 
296 yes 
296 ye= 
296 ves 

,8065 .'.. .,&)2 
,7.903 ,-ox7 

11 
12 :.- g', .:.-.-I-‘: 
13 49 
I4 248 .-,.,', .. ) ,. ,. 
L5 ..<47, -.. , r 

.7419 ,0556 * 16.. : .i6 ._ .' : 

. . 11 .A5 :. 
;7097 . . ,055s ‘. 28. ‘;*,. 1 - 

‘. 18 s 43.. I. - 
,693i : ;0586 ' . 19' 42 .:,I...; 

,6602 '. - _ < 3603 -' .s' .g 
- -4%. c -.*.,. , 

I. ; :_ , 

22 
.':.I: ..,.. ad"'. ',,, 

‘39 _ '. y 

.5941 I 
,5776 
*56,11 

,23 .' .36., '. ., 
'.. . '24. 37 -'-'.' _ 

to627 25 
,063i . 26 

... 36 :, '. '-- 1 ',..I 

*.0$34 
.'-,35 ;:y : 

,. 27 3, ': . 
728 33 ._'. 

296 yes 
303 *- 
310 
317 
317 

.317 
322 
324 
324 
3'24 

.324 
331 
331 
345 
359 
366 

c 373 
373 
3PO 
380 
307 
401 
4DS 
415 
443 
450 
450 
465 
499 
520 
527 
,541 
546 
546 

E;: 
549 

‘yes 
Yes 
yes 
yes I, 
Ye= 
DO 

3:: - 
yes 
3-s 
Ye= 
yes 
yes T 
yes 
?f=s 
Y? 
ye= 

‘yes 

.I, -4093 
s3922. 

,511s 

..,4434 i ,o&‘ : 34 
_' _, .. .35'. : 
.,0633 . . 36 
-0629 ..3? 

;I3752 
,35ei 

,( 3240 

,2899 .. 
,2729 
q 2558 
,2399 

,2204 

,3e37 

< 1633 
,I420 
;'I224 
,102o.. 

ye* 
ye= 
Ye= 
ye= 
no 
yes 
yes 
Ye= 
no 
ye= 
ye= 
yes 
yes 

'no 
.no 

: ,554o _ 

no- 

no $ _’ 

Number of Ca8e.s:. 62. I ,_ Ceniored: -9 
'- 



&ppkdix A2 tcontinu?d)i survival Anal*18 with l4acroscppic Onset of Tunmurs,- :. 
. . 

Survival An&h for m0Rlwy Day of T&e 
. 

. 
., . .: - 

. . 
-. 

ID ' 
,, 

Tiara L Status. Cumqlatfve. standard CUml~tivc 
Survival Error Events 

.N&r .‘I 
Remaining x , 

,. Q30039 ,248 no . ‘.. d - 
‘. : .L 

_ 030050 312 no 0 ' '. 
6'i : ..&z?". 

", 
-030025 317- no. . 

. 

030033 :.. b 
..i:, _~ !:,yf$ 319 

.-:030053 
no,. . 0 . 

':..'f. 030003 
339. .no 

,5a : 
:. 0. Y. 

345 
: . . 1, ; 57 

no, . 
030046 

-'36 
'. 

030045 . . 

. .9815. ;oi83 , . I 
.* 

'53.:: ,; 
. . , 

.' ;.,_. 
1 .':. 

030009 ~ 
.; ..' ,a ::I . ;7. 

c 030047 
1 

. 030057 . 
: 

.' * a- '.' 49 .- :, 
. . 

.-- .I. 
1: 

40 
.47'. * 

.' -. . .- - 'I 1 ..& I _ _ : : '. 

'-'*_ ‘ I' 43 ,. &' 

,', 03DOl3 .43% Ro 
.I- . 

','_ ' .:l . .' 
. .a.4 _ '. '. . '_- '- ., 

.43 
', . 030021 ., ;:; y . - 

030034 .QD .‘1 ---1 
: 

03QOOl ,42 ...n,QT' : . ', : ;.- ( 
_ '1' .< 

_ .: :.. 42 . . . : 
-,,I _ .i 

’ 
ojoo62’ . .452 &‘.y J’, .,. : : 

1 _.:._ .*<,o :.. (. ..~ : ( : _ . 

030020 461 .no-: .- 
.+.& -'Z T :- :. 

030024 
39 - 

.030026 
- 476 _ no .': .- -. - _ 

484 .n0 : .- 
030017 491 no , ;: . 
030040 .I496 no :. 

.'030060 .497 -._ 
030055 505 . . . 2 " 
030030 ,, . 
030051 

528.‘. &, ‘u;s -_ :;‘-i: ‘- -. 2 - 
. 328 

030002 . z 
guj -.-; - .' 

.: . ” 
,, .' 

.c . 
030037. _ 

534 . no ,_ '. -'-. . 
535 2' . . (. 

030006 .: 546 :: ' 
03OOO8 _. 596 in0 

.).' ., '. ._. . .._ 
030DlO 
030011 

-546 . & ‘.‘I .., 
! 

030012 . 
030014 --. 

030016 .___ - 
547 

-548 
.. _’ . . ._ 

4 .548 ., 
. .' 548 

548 no:: 

* 54B- 
548 

,548 
549. ‘. -. 

r549 
549 

. 

030018 
030019 

p :.;. 030022 
; J. 930023 
-cc 030027 

030028 . 
030029 
030031 
030032' 

'030036 
030036 

Number of Cases: 

Mean: 
i%.imittd.to 

Medie:?: 
'_ . . . . ._ /_ ' 
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mndix A2 (COntinusd&.: SiIrVfVal ?inalys+t kith Macroscopic' Onset of TUIIWJI~~ 

,, Survi+al Analysis for !fU&fORDFi~ Day of Tumor 

,. 

". ,..:. , 

_ 

ID 
. 

TiaK Statys Cumulative Standard Cumulative Number . : 
._ Survival . Error. Events Remaining .' ;',. . 

. i 
172 -rio ' 

'_ . ,. 
-: 

- 040040~ . 0 
O$OO32 -225 no 

-61 ,.“; 
0 

04 000 228 JIQ 

6. . .~.~~'"=;' 

0 59 : 
-.or0044 232 no 

.- . 040060 -. , .‘.: ‘234 
Q-. 

: ,.' no . . 0 g, . . . ; - 

_ , 040046 .'240 Y== ',9825, ,0174' 
'y,.. ..040058 261 no 

1 ., 56 . ..' ':.:; .:,, : 

.040036 ". .269no ', 
1 5s 

'.. 1 - 
044052 * 282. 
040037 317, 

Yes ,9643 . ,0248 : 2 
;J , ,... / : 

-. 040008 340. 2 :: ^' 4 I' -_ ', 
2 52 
2 

.: ; .:-, 
51 1 .'. 

i '; .:"&I40047 .I\ 346' .no‘ * 
395" no 

2 
. ., 040039 2 

50 -* .() ,. ,, I. 

: * '040050~ - 
49 

395 no 
": otoobil :.., . . . . :o'g .,g,.'; .; 

2 
_. .' 

: 48': _. : 

.040016 
: -, 2 -.. 47 ;.. I 

. 2 . 
,:. '. 040028 - , 496 no 

46'. 

010006 
.2' 

- 
45 

;420 no. '. ., 
.- :,040023 

040043:, .'( 
421 no T 

44-s :.T 

422 2 .* 
43 

L&- no '._ 42 
. '.. c40010: ,453 

040014 : 
.no 2 41 

457 no - 2 . '40. . . 
,040059 .. '- .- 4.63 K) .: ’ .’ : - ; i 

: ‘. G40009 . 
39 -. ... I 

040049 . 
469 no 2 : '. 38 :. : : 
473 no . . .2 37 

,' 040027 + 487 no : j 2 : .36 
. 04OtiO3 ". 49@ 

040022 ' _ 
no. . 2 

497 
040041 

.no 
35 .*,._ 

2 
500 no 

34 :' 
*. 

040007 5i2 no. 
I 2 

no ,.' 
2 
2 ,. 

: 3";. >. 

:,'*.'. orow5 
.. ~.Om51 

:, 51.9 731 ,,I _ .'. 
2. 

:. 04QQ21 
(52O.l no '( 

535..no . . 
. . ,30-.. -I 

040054 I 
: 2 -29 

538' 
'04004% .m 541 : :: 

* . .,26 .’ ‘: ‘. 
2 ‘. I 2-i 

.og 0031 
I ,.. 545 nd .~II '":", ._c . . . . P.'. _ 

-: 04 0001 
040062 .' 

L. 546 .no .. 

., 
2 '. 26 '. 

.L. \ 2 25 ', 
546 

. .n= i- 24. 
. 040004 . 

. ~.040005~ 
546 no,. ‘ 2 
547 

'7 23 

.O(OQlf '-_ ; 5.47 :. I .- 
* ) 2 22 .- , I ,.f ?, 

: ._ 040029~ ,) . . 548 . ., 
2 ij- . . 

[woo30 ." .548> ;; \ . 

_' '._ OCiiO33-'~~~ _' : .-,548 no .. -' 

: : .. . ' ~, 2 ,, : 12 . 
.' 

,-040034 549 no>' 
->;. .: ? 1,. 

/. f4 0035 549 r;s ~j 
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St& (7b’Weeks) of T&o Coal Tar prod& : . . t 
. . . 

r~~f@pe~x AZ ICOntliydl: Suzuival Anal&r tii:h ,Hacroscopic onset of !&mx~-s 
: 

:.:;: : _ 1 

SUtViVil hdySii4. fbL. TL@4ORDF&~ Day "of Pumor . , 
.,. 

: :_ 
-. ; &' : ,: ~ 

.I ,:' ,, 

‘. .LD Tizm 
‘., 

StaQ35 ~Cumulaiive Standard CuAlative 
> . . ,Number e- 

_'~ *. suJwiva1 : Error ; ,Evente Remaining _1 -. '. , T. 
.,. '. . : 

'1.&&61 *I* 'ye;', . ..'. ;ge9g 'I . . ,016O .. '1 61' 
: '050040 .- . 

:, 
. 214 .a ._ .no . . 1 60 

219 no _.., . 1. -59 '. 
-x241 no 

- .247 .no - 
., '050022 256 ..nci ; . . _ 

050056 -.256/ .no .. 
.05po33 261 .m .- ' 
050060 ' 305 no .- 

-050029 >- .312 &. _ .$, - . 
. .." . '0500~4 .. - 340 .. no" . . __ .*l-.:' _ . . . . 

.. .. 050043 344 .,no .,. 
;OFiOOll 346 no 

':oSOO12 .' . . . ..-34.7...xm .'- 
* .4g -. 

._ '7. ,' * 
':. . 368 m .; .-;" I -,‘ -: ., ,050059 

..‘I I^_' . I' 

05aoo-l " 384 no .- ,. : -l 
'fISOO26 30s no . . '.I 

46 '. ': ;' ; ,~ - ".. '1' *.45 - ,: 
.050009 .( .> 388 no ,' /- --,, ,4 *' ', ,.I ' 1 _ . 1 ,( :' ._ -3. 

e' 050037 389 -'-lib ,- :,- . . 
. 

; . . ,'a, 
. . 

f;-;;u“ 050038 _.. .396,,.:: 'm , 

050054 
. 

402 ho .: ..', : ' " -. . 
I 1 

050011 -1 11, 41'5 : .;* :..y 
#I . -II. a_ . 

i 
l .,9599 .’ .,:0284- _ ,:, 

050036 
':2 : " 40 

41'5 .; -w : , : I* 2 *. .‘y 39 . 
I 050002 '. 416 ! ~. ; . 

'. , 
I.. ~050004 :: -r1;7 --ix : .2 .3% ._ ., . 

. . 2' 4ik o " . -' c, '. : 
!31 * . . 

960013 : 
. 050~27 ..' 

-: 2..' 36 ::;,.. 
448. .no : '. 

050032 is0 . . 
I. '., 2 _, 35 . ..' 

.050024: -. 452 ::: - .'. ,' 
-. .2 34. 

,33 I- 
: * 

.A : ._ .050041 -.,>. -' 964 w '. ,#; ,. ,, , ..I.,. ; 
"-0500l-4 467 .%o~' .' - . I- 

2 :: ., 
: _ _ 

'. 050023 ..469 .qo. )-'. . . . : : _. :. ; -_ , .C 2 
:050035 '. 

3‘0 . ..- :: 
401.no',. ,.' 2 29 . . '. : . . ; 050049 L1 484 * ". 2 

05000: : 
28‘. " 

‘~490 .-no .; . .- : _ -. 2-‘ 
', 

: 
050010 - 494 

27' _. _.'. 
.no '.. >;- . . _i..llj:. :: ,_,,;.. ,.'. 2 .' 

05005~ 498 ', '_ 26.' 
;nb .,: 

. 2 .-25 .: -;: . 
050051 520 !'. ye8 : . .* 9215 
050055 -525.:' ,ho 

.. 40464 : 3 .24 _. . _ . 
3' 

_ 050020; 
~ 

. 050042 ..::. 
. .-, . . . 

.23 ,!'\ 

.I_, 

C5OOP6 , '. 547 no, ;Y, : _. ,, 
~5im2~.' ', '547' ..a .: 

-.4. ,. 

.-. I ., 
_ : 1 '.I . ; _, _..’ ., . .,. . -.. . 
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Survival Analysis for TUHORTlXY Day of Tunpi 
. 

ID Tim Status Cornulative ’ Standard- Cumulative Nabber 

. . 

-. 

.. 

: 

: 

: 

,:_ ._ . . 
. . II 

‘_ 

. -. 

66 
55 

5": 

.z 
.50 
49 
48 

-47 
46 

:I" 
i3 
'42 
Al 
40. 
.39 
38 
37 

5: 
34 
33 

.r 
30' 
29 
28 
27 
26 
25 
24 
23 

5: 

. . - 

-’ 

., 

‘. 

16 no 

Survival 

,983l 
,966l 
,9492 

;6L26 
,7912 

_. 

Error 

. . 
: 

,9112' 
,8922 

,8728 
,0534 .' 
,834O 

I’ 

.., 

; 

-I .,. 

' 

.7657' 
,74C2 

,li2ie 

‘6043 

,6545 
. . 

. - : 

:. _ 
,6l62 ..-.t 

.- 

' 

/- ", 
_ 

i 
-: 

Eve+ 
‘. 

@ 060058 
060020 
060004 
060062 
060017 . 
060021 
060023 
060032' 
060005 
-060059 
‘060Q18 
tioo25 
060036 . 
'060060‘ 
060014- 
060015 

'060013 ._ 
060061 
060052 

b-..i 060003 
060041 
060036. 
06002 9 
06OV37. 
060033 
060051 
060049 
060044 
060053 
060002 
'G60012- 
06dCi45 
06G350 
060040 
060047 
060016 
060010 
060039 
060057 
060009'- 
060034 , 

i .060054 
060033 
060043' 

;. . . . . .060006 
. .-e. =' 060021 
-a" 060001 

06OOOi .) 
060008,s 
060011 
OdOGi9 . 
'06W22 . 
060024 
060026 
060028 
060031 
060038 
060040 
060042 
060046 
060055 _I 
060056 

39 no 
59 no 

121 
. 191 :z 

.fZ’ no 
Yes 

229 _ 
247 
247 
255 
255 
261 
261 
299 
297 
310 
317 
331 
336 

.358 
371 
3?9 
380 
387 
387 
388 
389 
406 

.412 
417 
429 
443 
468 
475 

- 478 
482 
485 
490 
492 
502 
511 
514 
536 
541 
543 
546 
546 
547 
547 
547 
548 
548 
546 
548 
548 
548 
549 
54.9 
550 
550 
550 

IlO 

.no 

no. 
no 
no 
Ye& 
yeti 
Ye* 
no 

fl= 
yes 
yes 
IX0 

IlG 
nc 
no 
yes. 
ye= 
nc 
l-SO 

i-r0 ‘, 
nc 
no 
no 
yes. 
yes 
no 
no 
yet 
no 
Ye= 
no 
yes 
no 
no 
no 
nc 
yes 
‘no 
nc 
no 
no 
nc’ 
no 
no 
no 
n.p 
no 
no 
nc 
nc 
n0 
no 
‘?C 
no 

0 
0 .‘_ 

,0168 
,0236 

.,,0286 

‘. . . 

:. 
. . :.- . 

,038O. ; 
.0417 ..' ._ : 

‘6 
:., 0451 _ " _. 5 

l 04i3- % 
,OSO? I CL 

.I '; 
_ _,.:, 

: -9 
... 

. ,,. .'- 9. :, 
9 

,0536 
,0564 

10 
. Xi 
I fi' 
.11 
11 
11 

::. 
iZ 

:r3 
I3 
13 

:, 14 
14 
15 
15 

: - 

.J ._ .I 
.:’ 

,06Ql 
-0633. : .;" " 

,. 
, ()&.. .",.": I. 

- +069'e 

.,G728 

, 

16 .'. 
16 ._-:-, 
ii .. 

,li 
16,. .' 

. 
.qp 
19 
'18. 
17. 
‘I$ I 

,15 

'. ii 
. '12 

i: 
Ii 
17 
-17, 
15 
I7 

.:17. 
i7 

.I7 , 
17 
i7 

- _- 
. . 

..‘.- ’ i 

,. 
* 

.’ ‘.’ 

‘. 

:;&3. : 
'_ 

:- .. . 
.r *. ’ ; 

_i. 
. ‘~ . 

,I-’ -’ &I ..: -: .:., 

10. ‘. 

9 
8 

.: 1. -'._, 
I ‘.6 : .- 

'5 
4 :: 

+., . .' ._: 
.J '. . .. 

__,' 
.~ 0 ..;: ._... 

,'.-$' 
._ .~.. I . . 

'17 
If 

-27 i 

,_ ” 
;. ‘; 

Nuker of Cases: 62. 
I. 

Su$vival T&e : 
< 

Nean: 483 
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Appeydix A2 &ontlnlied)):c Sur&val Adds with Macroscopic Onset of Tumours ,.‘... . _, ,’ ‘.. * 
surviya1 Analysis for TuNoRaAy Day. o? T+nor 

... .._ .* , . 
. 

ID TiStp std~us .C Cumuladfve Stindard Cumulative 'Number 
Survival 'Error .Event8 Remaining .:. . . 

- > 
”  

.  

070035, '. ' ,lO ':,no . '. : ,., .’ 61 
070008 151 ‘no 

,‘i : m.sKL?fc’. _. _ 
60 ..‘I’ , 

0?0021 .' 163 yes I. ,‘9B33 ,0165 1. 59 , ~I 
'070052 170 vas :9667 - -0232 2.' -\ s@~:..'. : '.. ._-_ . _--- 

070012 205 YQ'. yes 35 ... :. 5. 070050. ..*- .L : . . 205‘ l 3333- .0322 - -4 56 . . . . 

07005ji 211 -no ..* 
" 

.'. .., : -55 _.: ..i, 
070051 
070029 --I 

212 .Y- .,9‘164..‘ ,0359 
213. no -' . .._ _ 

070044 
.6 ,. :' ..': $51 . - .... '.,e.: '., 

070001 
.070038 

'.,.8260'.&,' ':.: <OS02 
,, . .. ,_ : 

,. : 

010061 _ 
070062 ,317 
078020 ' 324 

yes .: ,729 dQ616 ~, '3.4. .' 
yes 

:y5 : 

yes .1‘ ,, 
16. 

070027 324 -. ,,. 
.-:33 ..,.I 

; 

010034 : 
070023 * .' 

sir,; yes: I- :'. ;: .'. 
331 i 

+ ;< w ,5$+ ':_: ., " ':. 
‘;^ . 

070041 '. ., 331.~ -g: ' +. ‘;,,,4jiM ':':i';,:;:: 
^ .19". 

339,"no '..-. _' :..- . . ! 
;&IS: :;. .. _ -‘-29- ,’ TJ.1 ,::29 

070045 y, - .- ;. 2. ,: . . . . ,:' ** ; .__ .Z' - 1 

070013 
07OOil 

.- .27‘ y, : 

070553 .' : ,., ., 

070059 
070026 : 366. vee- - ..,. :z4 : _.. . .23 i,.-- 

. . ,j . . 

., ‘. 
.,. . . 

.: 
. 

‘- -7 ., 
._ 

; 

’̂ 

I 

: -’ 
. . 

A 

.07002P 
'070033 -' : 

436 ,wir . ._ ;t ,j:.:: :,32,97." : :.: '~'<.+0716 '.. - - '32 --i- .: 
443. y&f3 

070047: 
:_. .‘;243? -: ". .,;07m_ 

0700% - _ 



Appendix A2 IcontinuedI: &kvi+al Analysis-with Macroacopic'Osmat of Tumours '., .I“:'::. .. 
\"'. 

. . . . . . c .- 

Survival Analysis fob TUMORDAY Day.& TuTr- 
. ,, . '. _ . . 

.‘ 

ID =iae Status ‘Cumulative Standard Cumulative Number" 
Survival Error Eivents R?maining . _ . .. 

080037 12 -., Yes 
080002 72 no 
080014 114 no 
080001 ~ 119 no‘ 
000023 -142 yen 
Q80012 156. yes 
08Og51 .' .171 no 

.00006? 171 .no 
000044 177: ys 
000057 .* 173 
080027 : 134 g., : 
oeoo4e 104 - yes' 
080056 ' 184 ' ye8 
060022 193 yes' ,'.I 
080024 191..yeS' 
080034 ,.. yes. 

I] .;;; no’ 
- 

060933 
'060049 .. ,193 na '. ., 
060026 .. -.198- 

YQ4. 000026 196 s. ,yes 
080046 ' . .,198 
080015 ,205 ;z. ., __ 
080032 .-- 205 %eL. 
080035 " ,205. yes' . . 
080006 212 yes' . 
080016 ., yes 212 
08OG31 212 yes 
OEOO61 212 yts. 
OBOOiri 219 Yes 
080059 210 ye= 
08000: -.220 no' : 

~osoo:l 224. no., I 
080017 : yea -,226. - 

.080045 226 yes 
080056 ': 226 yes‘ 
oeoo60 226 yes * 
06ooie 221 
080038 ,233 ..nO yes 
08OC55 233 yes 
080052 23e n0 
OE0036 . 239 .no : 
960021 240 .' yes 
080047 :,I ,240 b 
osopa3 

..yes' 
: 243 no - 

oeoos 9 ., 24? ‘YCS. ', '. 
060054 260' no )'. L 
OEOOG? .268 yes __ 
080040 268 yes 
000041 _ yes ,268 
060043 266 yts 

060010 

..' 

269 no - 08001? . * 269 no 
060025 269 no . . 
000050 269 no 
080053 1 . 269 
oeooo5 274 : :' 
080007 274 no ,. 
380020 '274 no 

. 
;9836 ; .,Ql63 

, 

,9664’ ’ 
,949l. 

i 

,0234 
+ 02ee ,. 

,,9133 d .,>. :. ,037l 5 .. 51 . 
.- r' : _' 6 * 50 e. ,_ .c ': _i 

.8596' __'. " 3,‘&’ " _ ;'. ?, 
49. ._ 
.48 If‘- 

. ! 

:%D56 . ,'; ,:O& '. “ ,;.; , ;; ,_ ; s '_ _. I.< 

_: ‘ ., . ,' . ._ 11. 44 : .L, . - . ,I1 . . ,_. .- , 
'.12 .., 

43 ._( . .-) -. 
42 . . 

:,'1496;. . 
13 

.&iS%l~ " ‘14 ., 
41 
40 ,I : 

. _ 
1 .- 15 ..is 

.6934' ' "*ii622 
- -,16 :, 
: 

': .38 _ : .- ' 
17. 
.I8 

..I 

: ’ : 

-., 
_ 

. . 

37 '.. . 
/-36 

',19 -. ,,, ps-.. 
20 " 34 

-,6164 - .0656 . ..' 21 .$i. ,. :- : ,. 
. 

,5e1s I; ,'0669 '.. 
22 32 

. 23' '31 .: 
." . . ._ 

: -. 
_ .. .; 

. 23 .' _: ;: g ‘T. y‘.'. 
2q.: ._ ' 

,_' I. , 

,y 24 ** ;., - . . 
. . ,:. 25 27 .. .. 

GIL ..'26 '.: 
4-3 

l 5006 .,, . ,.@@6 .; '1 I .' ,27' y 
'_ 

i . '_ 27 * &_ 
28. ~ 

,459: ,' 
23 ,. 

,069O .2?. '22 

._ ,. 
.2852 >, 0675' .I ii 

‘. 
._. 36 ,' ,. '36 . 36 .. 

‘36 
_., 

36 
36 ' ', - +.. .;_ . _< , 36 ';o * '_ _, 

- '.I . 36 73: .. .". ., '..< 
- 

.' 36 2. .: 

‘I . . 
.- - 

L-& 

. 

080030 
060039 
080042 

Number of Caaesr 51 
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'. .Appendix A2 (tontinuad): Survival Analysis with Macroacopfc Onset of Tumouts. ,:. 

Survival Analysi.9 for TUMORDAY .Day of, Tut+ 

ID Time . Status Cbmulative Standard Cumulative Number 
Remaining 

61 :. 
60. 

.7 no 

Survival ‘. 

.I ,, 

. . ., 

. . 

. . 

. .’ 

_ 
I 

i 
_. 

1 , 

- 
: I ,,. 

_ . 
. 

: 

. 

;. . 
* 

-... 

.’ 

’ ‘. 

Error 

_ :: 
-57 
36 -. 
55 
54 *‘i 
ss. 

.‘52’ 
51 ,‘, . . 

-* 50 . . 

,g -:’ 

4i 
'46 " : . 

'.45 
44 , .:. 

"-43 . 42 ,-. 

0 
0 

- 0 
0 
0 
0 

: 
0 
0 

: 
0 

s 
0 
0 
0 

.O 
d 
0 
0 
0 

-0 

:x 
0 
0 

‘0 
0 

.D 
0 
0 

-0 
d. 
0 
0 
0 
0 

:; 
0 
0 
0 
0 
0 

‘0 
0 
0 
0 
0 
0 
0 
0 

.9 

8 
0 
0 

-_ 0 
0 

- cl 

090020 
09004i 
090009 
030033 
090014 
090001 
090004 
090047 
090058 
09dOlO 

~090059 
090045 
090050 
090048 
090018 
090001~ 
09004 9 
090053 
090043 
090052 

.090023 
090055 
Q90003 
090035 
090024 
090026 

'.090015 
090029 
090057 
090002 

'090005 
99004 0 
090054 
D90060 
090006 
090008 
090011 
090012 
090013 
090016 090017 
090019 
090021 
090022 
090025 
090021 
090028 
09080 

'090031 
090032 
090034 
090036 

,090037 
090038 

.- 09'0039 
090041 
090042. 
090046 
090051 
090056 
090061 
090062 

I 

. 
: . 

38 
120 z:: 
126 no 
135 .no 
151 ,no‘ 
179 
245: :: 
295‘ no 
370 no 
‘428 .no 
429.' 'nb 
452 .n0 
458, no‘ 
467 yno 

478 no . 
479 no 
498 -no 
499 no 
499. no 
505 
508. :: 

- 525 no 
'515 
518 it", 
523 n6 
525 mo 
525 no 
'525 no 
546 no 

546. no. 
546 >no 
546 no, 
546 no 
541 no 

547 no‘ 
347 no 
547 no 
547 _ no 
547 TAO 
547 . no 

,547 no 

547 no 
547 ho 

-549 i 
'$48 :: 

.548 " 
548. no 
548 no 

._ 548 'no 
548 no 

. 54% no 
!. 548 no 

. 549, no, 
549 l)o 

,549 no 
549, no 
549 .no 

s-549 'no 
549 no 
549 no 
549 'no 

. 
. ._ . . . 

:.: . 

-. . . 

\. . ‘. 

-_I 

-. 
. 

I ‘.._ 

t I 

,. 

, . . -. 

,-. 

.& 

, 
1 

41 ,: 
10 _-- _. 
39 
38 

'. .. 37 
36.. '. 

24 ..,- 
23. : 
22 

. . 

‘. -.. 
: 

1 

. 
._ 

‘* .,,. ,( . ;. . . .., 

). ..- 

. -1 - 
, 

- 21 .. :, ._ I _ 

. . 20 ., .I -,‘,* 

'_ .1'9- I' . r .' ,' 
.>a _. .; ' " 
17. .I.. 

': 16 is ..:' :-.. ': :,‘ ; 

. ” 
I- II. 

‘- 
. . _ 

..;:. ,-,- -I 

..~. 
. . . . 
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s ..: . ~Survival;Analysis far TUMORDAY Day of Tu,vr 
. . 

'IO ..'. The Status Cumulative Standard fhnulatfve pJu&,er , : '. : : 

'3 +rvival Error Events Remaining 
. . 

1ooosr - _-. 31 ‘no. . . . .o " 6i : ,- , . .:T~z% . 
100028 ’ 65 np 0 . 60 .- .:*. .- . 0 , . . 100038 
X00053 :. 

,177 .no 
219 no ~ 

.\ 
0 

10000-l . . -.:..249 no , 0 -57 . . . . . . , I;) :--' ' 
4 rpoo39'. 269 no ,. 0 

‘140033 ',' -. 378 no _ * 
' 

.. 56 '. ., 
0 55 -I' ;. "_ _ 

10002% _ _ . 400 no 0 
; ,I5 no:i ' '. 

-.54 . .,. 
1ooo34S 0 53, . . - : " 

100044 ,.- ;. 443' no ' . 0‘ 52 
MOda .>~, ,-. '.443 'ho - ..Q.' :5x _'(. ! .. 

- nOoo5C. ,,-+45 -%I0 _. . . -. _ .o '50 .. :y- 'I 
. JO0012 -. " 455 "In0 1 _. :. 0 ',49 

__ 1OOq16 .: ‘-2.. 178. no . . 48 _ 2 ,.' 100023 2 ".'@7 .no-' ,,: ‘. ,, .11 _ '. . 
'2. , 

. . 100009 ..:- -_ 493.,,no, ’ . . 0’ 46 
/ . 100010 ,',, 501. np i : ., 

'100022 514 no 
: 100008 --': .I-525. no 

. 100021 -'_. . 327 no * 
.- ... loo003 . -532 .ix. '.. 0 :. . 4$ 

100030 i ~535.na .- '0 . 40 
:._ 

100031 ; '341 ‘.nb -:; . ., 0 ., . '/ 39 
100002 ,542 , 

:- 546 1.9:: .'., r $8, ‘. 
100005 5J, .'- _' 

100017 ,546..no ’ .- 0.‘.. 36 
100041 :'. 546 no _ 35 : - 
100051 , :' 546 

546 '..,Z 
'. .' O‘ 0. i 34 

-100052 0 s3 5 / 

1OOOOi 547. 'no O.-b , '32 
100004 : ..o 31 : 

541 no * _ 
'* lQOOO6 .. ,547 nc 6 'lo .'., 

100011~ .' : .; 547' . . no - 0 :- '; 
,lOOOi3 54-l no 0 

100014 . ..547 no Q .o . 27 
. . 100015 '. '. 547 no ,~. .,O 26 :'. -. 

100019 c ~ 547 .ao.- .. 0 . . - 25 .' 
ldOO20; '__ 543. $30 0 - 24 ' . . 
100024 547 no 0 : 23 '. ' 

'.,lOOC2E .548.ne 0 
100024. ? -548 .no 

._' .-. . .: 22 
1.. :o.. :,;z *. _I - ,: ;..: 

., ' 'ldOO27 .: 548 'ho - .. -0“. -., -- 29 . : : . 
')/,.300@29 *: _. 548 no : - . 9,. .;.-:.....:'. ..I9 -: :. 

.r lOOb32 ':' ',.I -‘5!8 m' I _ '-0';. ,: 16, 

lob033 .546 no' ' '. 0. -. 17, - ;.i-, -.. . 100036 546 DO - o _i . . .. . l6 : 

.L: ~: .>QfJOj? ,. : 548 m. 0 15 _ . .-. .I PC0040 5,8 no ,: _, . ‘: .: .’ d”; _’ ‘i’ .$ .-. *. 

. . 100042 .; 
rboo43 

- 
: 

'. 
"' 1COO45. . 

0 .! .(. 12 _ 
11 - 

100047 .? 
,' b4Q r,Q 

549. no 
( ,.' :.__ fOOC4Q 544 no. 

,lO .:,; 
'. L L . . _ 0 9 '. 

lOQO4S ;549 ‘no ._ ‘. * --” 8 
. I ~100055 .549 no ‘ - ‘0 :. 7 = :,.: . 

c 
. . .lOQO56 ,549 no -. . . C .' .6. .,: 

_~ 100057 . -549 no ., .._ u .5:' 
100058 , 549 nq ;, _' o- 4 

, '..lOirO59' . 549 nc .) '. 8. 
:. -. 100060 .. ,549 no '. 

, .;.,; .: . . ; 
: 1 .e ,. 100061 -549 no 

100062 I-, 5.49 no ,.:. cl':-..,. -Q I 
_'.. : '. .:. . 

. . 
SWa*rninp I 20077. Coaund name: IQ4 

; . i' A..', ..: 
rJ '. ~-( ..,.. >:-:. :-.; 

.,>Survlval l 8timater cannot .h cohputed +nce all abiewatio?e 'U*-OertiqeCj.... :-.-.,. ';. I, ,,I.-: ..,. I . . < ._ < . _ c I ..;. . : " . . . . . . :. 
; ,: * 

.:' :. ~ ,* . ..._' 
:- .:.,z. ., 

..'y :.. ., ,-. ,,y .._, . :. .,.- ,] '. " -; .' - ," < . . . . 
,' . . _. 'I . . . . .: "Y, _ ... 

. . .'.: .,' -.: .+,:. : I:' ,,-& y I .. 
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'Appendix h t,o&inued): Sur&l Analy& with Uacroswplc Otuet of TU&U~B . . . . . . 

Suifvlvql Analyai.~ for 'JVNOFtDAY Day of TUH@ " 
'. *- 

. _ 

‘5 ,’ . 

'ID. ' Time status C+nulative Standard - Cumulative 'Number 
: Survival ,_ Error . . . \ 

Event6 '. Rhmainfng 
.- 

110004‘ 'i65 no ',. .' 

110029 
-* 

’ 
.’ 

0 
.’ 

61 
~ ..zcxz7’. 

224 no 0 60 4 .” ._’ / 110033' . .# ‘, 282 
no 

' 110019 
0 

296 
59 '. 

no 6 SC1 
llOb2d ,j$j ., ;-- ', - . 
110036 '3.45 Yen -9825 ‘.017d’ 

. 
, . . - 

110014 "373 Gc 
.. .-- - .._.. 

110037 394 ;964'6 _ n,dk ' 
- 

110042 '427 ,y ' . . 
9 ;i. 

110027 '. --- --- ; . *-.- .> . , 's.. .:, 
473 no ;.. 

. 110040 1. 492 no : .,;, !. ;:. -cm 
;. ..' 
3 .' 

,‘~ ;i. ,> .; '. : . .' _'. I 
45 '.- ; . .'. ., 

110047 ..527' no -' I L 
: .' .. :i_ 

,11006C 
- 

no .' : - .: -:: ( - 
., 

529 

1 .$ :..; _ 

110062 
.' ._ 

..2 .._ . :;’ -> ‘. 

530. no 
2 :.. ,--, .. ., 

'. 
', 

se ."_ 
_-._ ij _, 

,,;: : ..* 

110056 .: 
--J 2 : L 

: 
j; '. 

~110003 . 
54'1 a0 - . 
546. no " 

2 ‘: ‘36’ I ” _- .’ . 
; i .1 .!- .T’ ‘, .‘X ‘I .i .: ,. __ 

110016 546 
liO032 546 
110054 
.110005 

:546 
347 

110006 '. '547 
riodoe 547 
110010 / ‘: 54i. 
110012' 547 
110013 541 
110015 .547 
110017 , 547 
I10019 547 
110021 : 547 

.' 11-0022 546. 
llOO23 .548 
GO024 548 
Y10025 548 
110026 548 

no. . 
)A 

-, 
ZlO .’ a 
no _ ._ . . :. ‘. 

.no ., : .‘. _ ‘. .:. . . 

no -- 

110031 548 .'iG ,_ 
. . - _. 

1100$4 .' 
.,i'd_, ,- .-.--, 

548 no .' _. . . 
ijOCjC , 5*e no ,_ j .,.. '. ', 

_’ 110045 
110046 
110048 

.I10049 
110050 
1~0051 
110052' 

a. 
549' no:. \: .: ,, ;.... ~. .'.;, : _* : i,.. 

llQ058' 5d9 no‘ ,- 
:,: _ 

'_ ; ; 1 .,(,. . . ., I 
'.%2 ,:~;-.,~‘ .' _I ': >- :. ..- 3 .-"' '. '- ,1 : :y: . . ..-I .- ; 

, 
: :‘ 
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Appcndlx A2 (contImed): 'Survival Analysis with t4acroscopic Or&t of Tumoy.& 1' 

:t.;.; 

survi\ial~Anal$Ai'for kTJr&mY Day af Tunk' 
. . . . ,_... '. . . . ; ‘ ., 

ix-. ., .(. ., :, _;, :,': 
: .* ,' _. 

ID' .. Tilna StxtJs timui8tlve titandard clklativ~ 
./ 

Nun&r :... . :I.. 
: ; Error .* Events Remaining. : --.:-I. :' ' . .' 

. . 120040. ', - '114 yei 
120029 120 no : 
120010 126 .n0 . 
120048 220, no 
120061 1 
120001 

228 no '. ;., :I- '245 : no- ,, 

120021 

120026. 494 no ., __ -- 
12Ob55 501 nc 
120052 502 t-.0 '.. . . ‘- 

120041 
120045, . . " 

‘.524 .r~q . .- 
535 f,& .:’ ‘.‘, ,:. 

12@019 547 
.12OG20 :-547:. To . . ,' I :' ;i,.. 
120024 548 nd >. 
120025 l 548 no. A'.. 
120027 _ ,548 : nc 1' : 

12G332 ..'., .: 
'. .- 
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Appendix AZ~fcont&ued)~.Survival Analy-s,is with Hacrkcopii: Onset‘of Tumours . . S " ..,,*j: ,_ 

.: ; I ._ 

iurv&val +alysis for TUMORMY Day of Tumor' 
I . . . . 

. ._ 
. 

.., . 
Total 

: .L '; 

GRWP #e&t .' &ant. .' 62 
GROUP Posif. Cont. x 62 
GRWP > ~crv crei . a? 
GR(XIP Medium CTPl 
GRWP High CTPl .. '. .: f; 

Number 
Events 

Nudei 
Cemored 

Percent _, -_ 
Censored . . ,. . 

i*. 
'53. 

_. 
-. 

61 90,39 
. .+>‘“.qy -’ .-a 

9 14,52 
., y 3- 

'.' 
61 g*,,g I 

-60 : 96,77‘ 
,~:, .- ‘. .^:. ,. ,. 

58. .,g3, 55 - ,: “ 5 .' . I" .r FT.- ‘ 
. :- ,;.;,* r, , ; : 

249 80,32 ' .I' 4 :, .,-.:. I,, _,, 
:.. ., I' :;;: Y__ : ' 

: . ._ 
,. ., .;. by; .L .i . 

. 
., . . . 1 

2 
4 

61'. Ovs'rall 
.w-- _, 
: ‘1 .'-31p 

: .. 

,9054) j .,OOoo)'~-" .,_ .y i" . . .- 
.,48. f)3;44 1.. '.: .'*).a : 

;rees, ( *ooooj. t ,3?$!41 

3.12, " "'?,, 55, : ,2,4<- :" ,436.. 
,0.775) t ,800O) ( .,1x751 1 ,x5491 

. 

;. .;.,. 
.._ .. 7 ‘) ..?:- 

. . 

Factor ’ 

2 
,.. _- . , _..; .., :. . \ .,. . 

3- 

. 
-_ 4 

i .;. .. 

._ k’, . : 
.: _I 

.’ _’ .:.: . . . . 
. . .c: : ,. ,.. _ ,. 

. 

: ..’ _ .._, ._.‘I : “_ - _ ,I - 
. . - 

5 

~ ‘_ \ 

Survival Analysis for TlJUORMY Diy.-of:Tmr . -: 
. _; 

; ., 
,_ ;. '.'..... 

s Total . Number .: , 
Events 

.; \.. ..,;,“.,- _, i .-..-: 
N-r ., ._ ,.i: hrcani 

Cenao~td.. censored . 

+:.I:. 

: .. .’ 
GROUi 

. I^ 
52.. ., . . 

: 
Ncgat. coitt., ,A,,.,:...I. ,~ .a- 

GROUP Posit. Cont. . 62.. 'I, 53 '9 
;:, . 

62 -.. : 1, ., 
c . . . . 14552 ._ _. _ 

GROUP. Low CTPP, .' 45 
GRai'P He&urn CTP2 ' .62 35 27 

72;5$,. : .' 
43,55-. 

,, .‘. - , ., i. 

* : ; ,.G, ,;I. -.>_" 
-.<' _ . 



. 

I 

. 
., . . - 

1 

. . . 

, . 

~umbcr “. Nuxdmr. '. per*ntA. ( ..,_. 
‘...,<5 .-., &-%.I”, . : .: ; 

. . 

._ '. Toti+ 
_ Events ,, Cenmred i. censoxed 

':I ' ', ; . 
. ',Y .' ._: 

" , - ..: ;. 
: . 

,,, 62‘ _ : 
62 ..: GROUP Neqat. .Conk.,.2 ,' : ' 62...‘ 

bRWP. LafacrPl~ .' $2 
:z..- 

GROUP >' LoweTat cTP2 ..' 2' 80. . 
GROUP - IawerCTPZ '. g ,-‘4.-,_. 456 . '.90,x .. :* :- . . 

- . : : *..:i 
A..---,., 1 .' .,. 2h 8 Go ::I: ,_ : 

,*;,7 . ; : ."‘.; ::-i , 

1 ‘i 
_. 

: 
‘_ : .,.. 
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