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What  happens to the  huzz\\~ords of yester- 
year, such as "biornarkers" and "molecular 
epidemiology"? Happily, sometiines they 
mature to represent productive avenues of 
research that give new life to older disci- 
plines. In  this case the  "older discipline" is 
epidemio1og)-. 

"Biomarkers" have been k11om.11 for some 
time slmply as biological measurements. 
They can be used in epidemiology as indi- 
cators of exposure (for example, a blooil 
level of a toxicant or a DNA ailduct level in 
a tissue), susceptibility (for example, the 
level of expression o t  a n  activating or Jetox- 
ifying em\-me for a particular toxica~lt) ,  or 
early effect (for esamnle. the cellular inti- 
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dence of specific D N A  inutations 111 target 
tissues). Use of bioinarkers can heln break 
open the  black box that lies between human 
exposure ancl diag~losable cases of illness or 
death in conventional epidemiology. 

Biomarkers also hold the  prolnise of pro- 
vicling useful i~lformation for monitoring 
and prel~ention efforts before sufficient 
Jeath  certificates accumulate for traditional 
studies. 111 a snectacular demo~ls t ra t io~l  in 
this volume, Brandt-Rauf et al. report that 
15 (83?6) of 18 ~vorkers exposed to vinyl 
chloride who developed angiosarco~nas ex- 
pressed a specific G-to-A t ra~ls i t io~l  at the 
second base of codon 13 of the c-Ki-ras-2 
gene. Esalni~ling exposed and unexposeil 
workers \vithout angiosarcoma, they found 
that 49% of 45 exposed workers but none of 
28 control workers had detectable 1,721 pro- 
tein with the relevant inutation in their 
serum. T h e  frequent\- of this occurrence 
was strongly associated ~ v i t h  the  numbers of 
\-ears of exposure to vinl-l chloride. 

This hook is a clear i11Jicator of a matur- 
ing field. It resulted from a conference held 
to consider applications of the still-emerging 
technology for assessing and monitoring the 
hazards to former and current ~vorkers \vho 
contributed to the Department of Energ\-'s 
extensive nuclear projects during the Cold 
War. T h e  book of course includes gooil pa- 
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Straume and Lucas, Gray et al., and Kelsey et 
nl.), but it also has sophisticated discussions 
of the implications of relevant pharmacoki- 
netics for the noninvasive ~noni tor i~lg  of 
coIlceIltratlons of volatile chemicals in ex- 
haled air (Thomas, formerl\- Flserova- 
Bergerova) and the development of an  im- 
portant genetic marker of susceptibility for 
the immune hypersensitivity reaction that 
causes chronic beryllium disease (by Saltini 
and Rossinan), amoilg other topics. 

T h e  consideratioll of applications here is 
a great ileal inore than technological boos- 
terisin. There are extensive colltrihutio~ls 
on practical ethical and legal issues (by 
Rothestein, b\- Rom, and b\- American Civ- 
il Liberties Ullion attorne\- blaltb\-), no  
fewer than four papers with "validation" in 
the  title (by Perera, R o t h ~ n a n  et al., Rahki11 
ailii Rothman, and Straume and Lucas), 
and useful estilnates of the  costs of different 
genetic assays (by Alberti i~i).  Mendelsohn 
in a n  excellent paper early in the volume 
gives expanded data from his technical tour 
de force in finding a strong linear relation- 
shin between radiation dose and the incl- 
dence of gl\-cophorin variants in the red 
cells of atomic bomb survivors, based on 
grouped data froin samples collected over 
40 years after exposure. The11 he analyzes 
the difficulties of usefull\- applying current 
techniques to u~orkers exposed to ionizillg 
radiation at the  levels experienced by the  
great majorit\- of current and former De- 
partment of Energy workers (i~lcluding tein- 
poral factors, sensitivity, and specificity). 
He  recom~neliils careful further develop- 
m e ~ l t ,  with analysis of possible benefits and 
costs ot specific applications, before a wide- 
spread measurement program is undertaken. 

Prolnisiilg as current hioinarker tech- 
niques seein for epidemiology and medical 
monitoring, the future holds a t  least two 
possibilities for ne\v bioinarker technology 
that could transform cancer epidemiology. 
First, the  capabilit\- to sequence the genes 
that are part of the  molecular pathological 
pathway for tumors in individual people 
could nrovide the basis for a u~hole  new 
categorization of disease outcomes with 
likely etiologic significance. Instead of just 
counting tulnors by anatomical site and his- 
tological type, epidemiologists inay be able 
to make use of the  numbers of tumors with 
D N A  changes associated with particular 

etiologic agents in particular genes. For ex- 
ample, radiation tenils to cause a larger 
proportion of deletion mutations than most 
other mutagenic agents. Some future radia- 
tion-cancer epidemiological stuily might 
benefit by c o u ~ ~ t i n g  separately tumors at a 
particular site that have deletion-t\-pe mu- 
tations in specific genes (such as p53, or 
ras) on cornmoll cancer nathwavs. Such 
information inay eventually he available for 
epidemiologists to draw upon if it proves of 
significance for prognosis or therapy and 
therefore begins to be generated in the 
course of normal medical practice. 

A n  even Inore revolutionary possibility 
will be realized when technolog\- is ilevel- 
opeil to measure the cellular frequency of 
k~lo\vn types of mutations alo11g kno~vn  can- 
cer pathwavs in otherwise normal tissues oh- 
tailled from autopsies or ( in  special circum- 
stances) biopsies or from samples of normally 
exfoliateil cells from particular tissues (such 
as bladder epithelium). Instead of waiting for 
lnemhers of a cohort of several thousand 
workers to develop cancer decades after 
the  casual exposure and  c o u i ~ t l ~ l g  one  case 
(or  non-case) for each death. we could 
hope to find that the frequency of particular 
p53 or other relel~ant mutations in cells of 
this or that  tissue is elevated in  u~orkers 
with this or  that  current or ilnlnediate past 
exnosure. This would chanpe the  unit of 
anal\-sis from the  whole person to the  
individual cells 111 different tissues. Autop- 
sies o n  30  people with well-characterized 
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exposures could well yield [nore usef~11 
dose-resnonse inforlnation than  conven- 
tional long-term cohort studies of groups 
hundreds of tiines as large. 

This is a field that bears watching hv a " ,  
wider audience than those in the iinmedi- 
atel\- collcerlled tech~lical specialities. 

Dale Hattis 
Center for Technology, Ent'lronment and 

Deejelopment, George Perkms Marsh Institute, 
Clark Cniejersity , 

Worcester, M A  01 61 0 ,  USA 

A Global Campaign 

The War Against Hepatitis B. A History of the 
lnternatlonal Task Force on Hepatitis B Immu- 
nization. WILLIAM A. MURASKIN. University of 
Pennsylvania Press, Philadelphia, 1995. iv, 248 
pp., illus. $29.95 or £28.50. 

Hepatitis B infectioil is a major cause of 
chronic cirrhosis and primary liver cancer. 
Accounting for an  estimated million deaths 
\vorld\vide annually, hepatitls B virus is one 
of the most important carcinogens, second 
only to tobacco. For inan\- countries in Asia 
and sub-Saharan Africa chronic carrier rates 
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Vignettes: Comforts of Science 

One way in which an increased knowledge of the nature of the physical and 
biological world can be of value to the individual citizen is through the conferring 
on him of an increased equanimity, an increased confidence in natural law and 
order. The well-being of an individual may be greatly impaired by his fear of the 
unknown, which may far exceed the fear that he would have of a known danger, 
which he might prepare to meet in a rational way. 

-Linus Patiling, as quoted in Linus Pauling in His O w n  Words:  Selections f ~ o m  His 
W ~ i t i n g s ,  Speeches, and Interuiews (Barbara blarinacci, Ed.; Simoll and Schuster) 

Friends, chemist friends, if someone comes before you verbalizing anxiety over a 
chemical in the environment, don't harden your hearts and assume a scientistic, 
analytical stance. Open your hearts, think of one of your children waking at night 
from a nightmare of being run over by a locomotive. Would you tell him (or her), 
"Don't worry, the risk of you being bitten by a dog is greater"? 

-Roald Hoffman, in T h e  Same and N o t  the Same (Columbia Universit\- Press) 

of up to 20 percent of the population have 
been renoi-teci. T h e  development of a safe 
and effecti1.e plasma-based hepatitis B vac- 
cine, available in the United States since 
1982, was a major scientific breakthrough 
and constituteci the iiiscovery of tlle first 
effective anticancer vaccine. For several 
years, ho\\~ever, the vaccine was not widely 
useci in mass-iix~m~~nization campaigns; its 
exorbitant price, determined b\- the politics 
of coilllnercial vaccine iievelopinent and 
~ roduc t ion ,  and a lack of commitment in 
some countries slowed its aiioptioi~. 

T h e  W a r  -4gainst Hepatitis B cllroilicles 
the  efforts ot a small erour of scientists 
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who formed the  International Task Force 
o n  Hepatitis B Immuilization to  establish 
global iininunizatioi~ agalilst t he  disease. 
T h e  book uses information from a wide 
variety of sources. In  addition to havine 
full access to  classified and co~~f ide i l t i a l  
documents of the  Task Force, bluraskin 
has drawn o n  interl,ie\vs wit11 Task Force 
melnbers and representatives of govern- 
ments,  vaccine-proiiucing companies, and 
internatiollal organizations. 

T h e  Task Force, a highly committed 
group ~ ~ i t h  excelleilt scientific reputations, is 
presented as the driving force behind the 
integration of hepatitis B vaccines into in- 
ternational iillllluilization schemes. Four ma- 
jor achieveme~~ts  of the group are presented: 
it was illstrulnental in drasticall\- lowerine 
the prlce of the vaccine; it helped establish 
hepatitis B as a top-prior~ty issue o n  the 
global level; it stimulated large-scale produc- 
tion of hepatitis B vaccines by pharmaceuti- 
cal companies; and it showed that develop- 
iqg countries call successf~~lly cars\- out large- 
scale hepatitis immullizatioll campaigns. 

In  this fascinating analysis of conteinpo- 

rar\- illternatiollal public health practice, 
bluraskin describes the  comvetition, inter- 
ilatiollal politics, ideological coilflicts, and 
i ~ ~ t e r n a l  tensibns that the  Task Force had to 
overcome in order to establish viable lnodel 
immunization programs and finally to help 
integrate the  vaccine into the World 
Health Organization's Expanded Pro- 
gramine oil Ilnmunization as the seventh 
chiliihood vaccine. 

Tha t  politics and economics, not just a 
lack of scientific know-how, can iinaede 
the  implernei~tation of public health inno- 
vations will come as 110 surprise to an\-one 
in the field. But rare are detailed case stud- 
ies that are based o n  careful llistoriograph- 
ical research. Its detailed analytical perspec- 
tive is the  lnaill s t r e ~ ~ g t h  and contribution 
of T h e  W a r  Against Hepat~tis B .  

T\vo case stuilies of hevatitis B model 
projects, in Illdoilesia and in Thailand, pro- 
vide valuable lessons about factors in the 
success anti fail~ire of natioilal immuniza- 
tion campaigns, among them the inter~la- 
tional politics of vaccine technology trans- 
fer, the crucial importance of political sup- 
port a t  the  highest level, the  role of inter- 
personal tactors, and the  need for cross- 
cultural sensitivity in negotiating model 
projects T h e  book also proviiles a n  inter- 
esting descriptioil of the  complex relation- 
ship between the Task Force and the  World 
Health Organization and of the turf wars 
o17er country actil~ities and vaccine stan- 
dards that had to be resolved. 

bluraskin appropriately concludes that 
the war against hepatitis B and associated 
li l~er cancer is not vet won. But there have 
been major victories. T h e  price per dose of 
the  vaccine llas been forced do1.r.11 from 
inore than $30 in the earl\- '80s to 55c ill 

1993, with further decreases possible. In  
1992, the World Health Assembl\- endorsed 
tlle goal of universal hepatitis B immuniza- 
tion by 1997. More than 50 countries have 
now ailopted national policies of including 
v a c c i n a t i o ~ ~  against hepatitis B in their 
childhood immunization campaigns. 

In  times of emerging and resurgent in- 
fectious diseases, it becomes increasingly 
important to understand how public health 
strategies are negotiated at local and inter- " 

national levels. This well-researched study 
will be of value to an\-one interested in the 
v ~ l i t i c s  and ecoilomics of health care deliv- 
ery, especially in developing countries. 

Johannes Sommerfeld 
Harem-d Instlttite f o ~  Intemat~onal 

Deeelopment, Cambrtdge, M A  021 38 ,  L'SA 

Other Health Issues 

Infectious Diseases in an Age of Change. 
The Impact of Human Ecology and Behavior on 
Disease Transmission. BERNARD ROIZMAN, 
Ed. National Academy Press, Washington, DC, 
1995. xii, 256 pp., illus. $44.95. From a collo- 
quium, Washington, DC, Sept. 1993. 

This volume brings together a set of status 
reports on diseases \\~llose incidence llas been 
chailging or seems Ilkel\- to do so as a result 
of identifiable social factors. T h e  two open- 
ing chapters deal with the encroachment of 
Lyme disease in (mostl\- eastern U.S.) urban 
areas and the impact of da\- care and breast- 
feeding o n  c\-tomegalovirus i~lfectio~ls in in- 
fants and children. T h e  next three are con- 
cerned with cholera and other diarrheal dis- 
eases and dengue fever in developed and 
developing countries and \vith globai pat- 
terns of the various types of hepatitis. Two 
other papers of international scope consider 
the implications of population migration in 
Africa, tlle Americas, and Southeast Asia for 
the spread of types 1 and 2 llurnan immuno- 
deficiency viruses and with the relation of 
malaria to genetic factors in persons of Afri- 
can descent. T h e  evolution of drug-resist- 
ance 1s considered in papers on hospital- 
acquired i~~fect ions  and tuberculosis. Several 
papers are concerned with diseases that are 
or may be sexuall\- transmitted, including 
HIV, papilloma virus, maternal and neonatal 
herpes simplex, and bacterial infections. T h e  
flnal t\vo papers in the volume deal wit11 
matters of vaccination, in particular, progress 
to~vard vaccination against sexually trans- 
mitted bacterial infections. Several of the 
chapters have been updated since their orig- 
inal preseiltation, and each includes a one- 
paragraph summary and a reference list. 

Katherine Livingston 
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