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DISCLAIMER

This report is an external draft for review purposes only and does not
constitute Agency Policy. Mention of trade names or commercial products does

not constitute endorsement or recommendation for use.
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PREFACE

The Office of Health and Environmental Assessment has prepared this
health assessment to serve as a "source document" for EPA use. The health
assessment document was originally developed for use by the Office of Air
Quality Planning and Standards to support decision-making regarding possible
regulation of ethylene dichloride as a hazardous air pollutant, However, the
scope of this document has since been expanded to address multimedia aspects.

In the development of the assessment document, the scientific literature
has been inventoried, key studies have been evaluated and summary/conclusions
have been prepared so that the chemical's toxicity and related characteristics
are qualitatively identified. Observed effect levels and other measures of
dose-response relationships are discussed, where appropriate, so that the
nature of the adverse health responses are placed in perspective with observed

environmental levels.
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APPENDIX A

COMPARISON AMONG DIFFERENT EXTRAPOLATION MODELS

Four models used for low-dose extrapolation, assuming the independent

background, are:
Multistage: P(d) = 1 - exp [—(qid + ees + qkdk)]

where qj are non—negative parameters;

Probit: A + Bln(d)
P(d) = 7 F(x) dx

where f(.) is the standard normal probability density function;
Weibull: P(d) = 1 - exp [-bdK]

where b and k are non—megative parameters; and

One-hit: P(d) =1 - exp [-bd]

where b is a non-negative parameter.

The maximum likelihood estimates (MLE) of the parameters in the multi-
stage and one-hit models are calculated by means of the program GLOBALS2,
which was developed by Howe and Crump (1982). The MLE estimates of the
parameters in the probit and Weibull models are calculated by means of the
program RISKBl, which was developed by Kovar and Krewski (1981).

Table A-l presents the MLE of parameters in each of the four models

that are applicable to a data set.
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TABLE A-1. MAXIMUM LIKELIHOOD ESTIMATES OF THE PARAMETERS FOR EACH OF THE FOUR

EXTRAPOLATION MODELS BASED ON DIFFERENT DATA BASES

Data base Multistage Probit Weibull
Hemangiosarcomas in male q; = 3.65 x 1072 A = -1.43 b = 9,08 x
rats, dose with surface q2 =0 B = 0.34 k = 0.52

correct lon

t Hemangiosarcomas 1in male qp = 7.L w3 A = ~-1.99 b = 3.8B4 x
rats, dose without qy = 0 B = 0.34 k = U.52
surface correction

Hepatocellular carcinomas q; = 1.03 x 1072 A = -2.75 b = 8.07 x
in male mice, dose with 4y = 1.47 x 1073 B = 0.86 kK = 1.49
surface correction

Heptocellular carcinomas in q; = 8.18 x 1074 A = -4,92 b = 1.B4 x
male mice, dose without g = 9.25 x 1t B = 0.86 k = 1.49

surface corrections
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APPENDIX B

RISK CALCULATION BASED ON TIME-TO-EVENT DATA

Because of the high mortality rate of rats in the high-dose group of
the NCI (1978) gavage study, it is more appropriate to use time—-to-event
data (Table B-l) to calculate the potency of EDC. The probability of

cancer by time t at dose d is given by:

P(d,t) =1 — exp [=£(t) x g(d)]

where g(d) is a polynomial in dose d, and f(t) is a function of time t. The
maximum likelihood estimate of the parameters and the asymptotic properties

of the incremental risk estimate were investigated by Daffer et al. (1980).

Their approach to estimating the parameters resembles Cox's regression-life-

table approach (Cox 1972), in which the time function £(t) need not be
specified.

Using the data in Table B-l, the lifetime cancer risk is estimated to be

qT = 6.9 x 10~2 mg/kg/day
This value is the 95% upper bound of the risk calculated at t = 90 weeks.
Since the model fits the data very well up to 90 weeks but poorly beyond
90 weeks (overestimates), P(d, 90) is used to approximate the lifetime risk.
This seems reasonable because the median lifespan for control animals is also
less than 90 weeks (approximately 70% of the control animals died before 90

weeks).
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TABLE B-1. TIME-TO-DEATH IN WEEKS FROM HEMANGIOSARCOMAS
IN MALE OSBORNE-MENDEL RATS FED EDC BY GAVAGE

Control (vehicle and untreated):

28, 37, 50, 50, 53, 53, 53, 54, 57, 57, 57, 57, 57, 61, 6l,
69, 71, 76, 718, 80, 80, 83, 85, 86, 87, 89, 90, 101, 101,
104, 106, 106, 106, 106, 106, 108, 110, 110, 110, 110.

Low-dose group:

30, 34, 36, 51, 52, 52, 55, 55, 59, 61, 63, 65, 69, 73(H)3,
74(8), 75, 75, 76, 77, 77, 77(4), 77, 80, 81, 82, 82, 82, 84,
87(H), 89(H), 89, 89, 89, 90, 92, 92, 93(H), 95(H), 96, 97,
98, 99, 99, 102(H), 103, 103, 104, 104, 109(H), 110,

High-dose group:

3, 8,9, 9, 10, 10, 10, 10, 10, 11, 15, 15, 16, 20, 22, 33,
33, 33, 34, 37, 41, 48, 51, 52, 54, 57, 58, 59, 60, 61(H),

62, 63, 63, 68(H), 68(H), 71, 72, 73, 74, T4(H), 74, 74, T6(H),
76, 78(H), 83(H), 84, 89, 10l. :

84 indicates death from hemangiosarcoma.
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APPENDIX C

CINOGENLIC POTENCIES BY GAVAGE AND INHALATION ROUTES

calculating the potency of EDB by gavage are presented in

‘rom the high-dose group are not used because the dose
-dose group was drastically modified during the experi-
cime~weighted dose almost identical to that of the low—
+ life-table approach (Kaplan and Meier 1938), the

at week 49 (the end of the study) is 0.37 with the 95%
ience limit at 0.46. Thus, the upper—bound estimate of

nit model, P = 1 ~ exp (-bd), is:

-in (1=P)]/d
-ln (1-0.46)/5.01

.12 mg/kg/day.
wotency, adjusting for the less-than-lifetime study, is
2 x (90/49)3 = 0,74 mg/kg/day

2 lifespan that is also used in the EDC calculation when

re used.

is approximately 10 times more potent than EDC (i.e.,
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The data used for calculating the potency of EDB by inhalation are

presented in Table C-2. The carcinogenic potency of EDB by inhalation is

calculated on the basis of nasal cavity tumors in male rats from the NCI
inhalation study on EDB (NCI 1979), using the linearized multistage model.

The potency of EDB by inhalation is

6.77 x 10“5/(ug/m3).
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TABLE C-1, TIME-TO-DEATH IN WEEKS FROM HEMANGIOSARCOMAS
IN MALE OSBORNE-MENDEL RATS FED EDB BY GAVAGE
(NCI 1978)

Low-dose group (38 mg/kg/day)?d

31(H)b, 32, 34(H), 34(H), 35, 36, 37, 38(H), 39, 39, 40, 41,
42, 43, 43, 43, 43, 43, 43, 44, 44, b4, 46, 46, 47, 47, 4B(H),
48, 48, 48, 48, 49(H), 49(H), 49(H), 49(H), 49(H), 49(H), 49,
49, 49, 49, 49, 49, 49, 49, 49, 49, 49, 49, 49.

4The animals were fed EDB 5 days per week for 47 weeks (out of 49 weeks observa-
tion period). The human equivalent dose is (38 mg/kg/day) x (5/7) x (47/49) x
(0.5/70)1/3 = 5,01 mg/kg/day.

bH indicates that the animals died from hemangiosarcomas. It is assumed that
all animals observed with tumors at week 49 died from the tumors. This
assumption seems reasonable, since the time from exposure to tumor death was

very short.

TABLE C-2. INCIDENCE OF NASAL CAVITY TUMORS IN MALE
FISCHER 344 RATS ADMINISTERED EDB BY INHALATION

(NCI 1979)
Human equivalent Animal dose
dose (ug/m3)a (ppm) Response
0 0 0/50 (0%)
1.39 x 104 10 39/50 (78%)
5.57 x 10% 40 41/50 (82%)

38Human equivalent dose = d x (5/7) x (6/24) = 0.178 x d. The dose is converted
to the unit of ug/m3 by using ! ppm = 7.83 x 103 ug/m3.

c-3
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