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Review of report by Toda entitled “The Study of the Causal Relationship of Radiation on
Liver Function Disorders™ (14 November 2006)

Acceptable
General evaloation of the paper

The paper is comprehensive and covers the important topics and prior studies on the
relationship between exposure to the atomic bombs in Hiroshima and Nagasaki and liver
damage. The paper presents the uncertainties and inconsistencies that preclude a firm
decision as to whether exposure to radiation at the low to moderate doses experienced are
causally related to liver damage. There are a few areas where the conclusions could be
made more clear and several areas where the discussion might be modified. However,

' this is an informative and valusble overview of the state of knowledge of radiation-
induced liver damage among atomic bomb survivors. One request, however, would be
for the anthor to present his overall conclusion a bit more clearly in the abstract.
Although it is stated that “a pos:;»ibﬂity of radiation-induced liver damage due to the
atomic bomb cannot be completely denied”, if seeins that the review wotld suggest,
nonetheless, that “there are no consistent or conclusive data to support a causal

relationship between radiation and liver damage”.



Comments fo Author

Comment I. The paper is balanced and informative. One suggestion would be to add a
clearer “conclision” to the absfract that states your opinion as to the causal nature of
atomic bomb radiation and liver damage. Although you state that “a possibility of
radiation-induced liver d-amagc due to the atomic bomb cannot be completely denied”, it
seems that your review would suggest, to me, that “there are no consistent or conclusive

data to support a causal relationship between radiation and liver damage”.

Commntent 2. 1 agree with many of the evaluations. As you state, it is not necessarnly
appropriate to present one-sided tests for non-cancer associations since these noR-cancer
evaluations are more hypothesis generating than hypothesis testing. There is a difference
between the Shimizu 1992 paper and the Preston 2003 paper which you dismiss as
possibly related to the smaller numbers in the Preston follow-up. However, the numbers
do not seem that different, unless I bave misread the articles. Shimiza had 697 deaths due
to cirrhosis (Table X), whereas Preston had 567 (Table 13). The difference in estimated
risks most likely is related to the selection of the calendar years to analyze and also that
the subsequent follow-up apparently did not confirm the suggested positive association of
Shimizn with the shorter follow-up. I agree also that the so-called healthy survivor effect
should be carefully evaluated.

Comment 3. 1might add the Sharp et al. 2002 and Sharp et al. 2003 articles which

indicate that the hepatitis B and C viruses are strongly associated with cirrhosis and may

play a co-factor role.

Sharp GB, Mizuno T, Cologne JB, Fukuhara T, Fujiwara S, Tokuoka S, Mabuchi K.
Hepatocellular carcinoma among atomic bomb survivors: significant interaction of

radiation with hepatitis C virus infections. Int J Cancer 2003; 103(4):531-7.



In their autopsy series there was no association between radiation and ciirhosis.

* ..we found no association befween acufe radiation and cirrhosis (OR:0.51;95% CL:
0.22-1.12)" Sharp GB, Cologne JB, Tokuoka S. Increased risk of hepatocellnlar
carcinora for hepatitis C viros infections among peréqns with acute radiation exposure.

Am J Epidemiol 2002;155:527.

Comment 4. A paragraph on the differences between Hiroshima and Nagasald with
repard to hepatitis virus infection, liver damage (cirrhosis) and liver cancer would be

mformative.

Comment 5. I would change the title, also, from “Liver Function Disorders” to “Liver
Damage”. You apparently intended to do this, as explained on Page 2, but it was not

done. “Liver function disorders™ is too vague, I believe,

Comment 6. 1think if moight be important to stress the fact that it is only the atomic bomb
survivors study that finds an association between liver cancer and exposure to low-LET
radiation. There are no other studies of medically exposed f;r occupationally exposed
populations that find such an association. This implies, and as deseribed in the
UNSCEAR 2000 reports, that the hepatitis viruses likely play an important cofactor role

m the development of radiation-induced liver cancer among atomic bomb survivors.

"104. Epidemiological data on liver cancer associated with external exposures to
low-LET radiation exposure are limited. Far more iuformétion is available on internal
high-LET exposure, especially thorotrast (see below). The available data are présented n
Table 9. None of the medically and occupationally exposed populations included in this
review suggest an association between radiation exposure and liver cancer. Where an
increased standardized mortality ratio (SMR) for liver cancer is found, further analyses do

not support a dose-response relationship."

3



United Nations Scientific Committee on the Effects of Atomic Radiation
(UNSCEAR) 2000 Report fo the General Assembly, with scientific annexes.
United Nations sales publication E.00.1X.3 and E.00.IX 4. New York: United
Neations.

Comiment 7. 1t may be of iuterest to note that in the United States compensation
schemes, liver cancer is not compensatable if cirrhosis or hepatitis virus B infection is
present (NRC 2005).

NRC (2005b). National Research Council (2005). Assessment of the scientific
information for the Radiation Exposure Screening and Education Program.

Washington, DC: The National Academies Press, 2005.

Comment 8. 1agree that more study is needed to evaIuate.. low-dose low-LET radiation
and liver damage but the lack of internal consistency and the lack of evidence in any other

exposed population should give caution in concluding that a causal association is even

close to being aceepted.

Comment 9. _There is an interesting discussion of the association between radiation and
the hepatitis virus titers and it may, as suggested, be linked to an effect of radiation.

However, this is not entirely clear and I believe it is appropriately discussed with caution

in the report.

Comment I0. The recent chapter by London 2006 on liver cancer that appeared in
Schottenfeld and Fraumeni could be added. The great majority of primary liver cancers
in adults are hepatocellular carcinomas (HCC); about 75-80% of HCC are aetiologically
associated with chronic infection with hepatitis B virs [London 2006]. Infection with
hepatitis C virus is responsible for about 10-20% of viral-asssociated HCC, and plays an

important role in some countries, notably in Japan. Other aetiological factors include



heavy alcohol consumption, liver cirthosts, liver flukes and exposure to aflatoxins.

Hepatocellular carcinoma is 4-5 times more ffequent in men than in women.
London, W.T. and K. A. McGlynn. Liver cancer. in: Cancer Epidemiology and -
Prevention, 3rd edition (D.S. Schottenfeld and J.F. Fraumeni Jr,, eds.}. Oxford

University Press, New York (2006) .

Comment 11. The Cardis three country paper in Radiation Research 1995 found no

association with liver cirthosis, which could be added. The Springfields’ uraninm
processing paper did find an association with liver ciirhosis for one subgroup analysis

when exposures were lagged 20 irears.

Cardis E, Gilbert ES, Carpenter L, Howe G, Kato I, Ammstrong BX,, Beral V,
Cowper G, Douglas A, Estéve y , Fix J, Fry SA, Kaldor J, Lavé C, Salmon L,
Smith PG, Voelz GL, Wiggs LD. Effects of low doses and low dose-rates of
external jonizing radiation: cancer mortality among nuclear industry workers in

three countries. Rad Res 142:117-132, 1995,

-10-
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Comments to Chairman of the Commitiee

The paper is well written and is a comprehensive overview of radiation-induced liver
damage. In contrast to some reviews of non-cancer effects among atomic bomb
survivors, the current report by Dr. Toda is of high quality. I would recommend that the
authors conclusions regarding the causal nature of the association between radiation and
nonmalignant liver damage be made clearer and pregented in the abstract. If T understood
correctly, the conclusion is that there is little conclusive or consistent evidence that
exposure to the atomic bombs have caused significant increases in nommalignant Lver

damage.

This was a refreshing paper to read and I have no difficulty in accepting the scientific

validity of the conclusions presented.
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