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Bailar and Smitlfs review 
US data

Fifty years is a short time in the history 
ofman, but the last 50 have seen clianges 
that have qualitatively altered the way of 
life of a large proportion of the world’s 
population. Food supply has been 
increased, the need for physical labour 
reduced, the ease of travei and 
communication transformed, and much 
disease eliminated or made amendable 
to cure.
Not all clianges, however, have been 
beneficiai. The earth’s resources have 
been diminished and the biosphere and 
surrounding atmospliere contaminated 
with Chemicals that may cause disease and 
threaten to modify the climate of the 
whole globe. The old idea that increase 
in knowledge and its application by 
industry is synonymous with progress 
has been abandoned and society is 
beginning to accept the need to evaluate 
the potential impact of the new 
discoveries and to introduce some System 
for the International control of tlieir 
application.
Medicine is no exception and the long 
term effects of the lengthening of life, 
to which it has notably contributed, could 
prove to be one of the most disastrous 
changes of all, unless it is accompanied 
by effective limitation of the númber 
of births. The immediate harmful effects 
of new forms of therapy have, however, 
been small in comparison with the 
benefits conferred and physicians 
generally have continued to believe that in 
their own field at least progress to be good.

It was, therefore, a severe shock to those 
of us concerned with the treatment and 
prevention of câncer to discover two years 
ago that the authors of an article, validated 
by its acceptance in the prestigious 
«New England Journal of Medecine», had 
come to the conclusion that the war 
against câncer was being lost (Bailar and 
Smith, 1986).

Richard Doli is cpidcmiologist.

Progress against câncer: 
are we winning the war?

The authors of the article are competent and 
expcricnced biostatisticians at, respectively, the 
Harvard School of Public Health and the University 
of lowa Medicai Centre and their opinions cannot 
be dismissed out of hand. To measurc progress 
against câncer lhey examincd trends in the inci- 
dcncc of câncer, the survival rate of those affcctcd, 
and the morlality attributed to it, over the period 
1950 to 1982.

For incidence lhey took the results of the so­
cai Icd SEER programme, an acronym for the 
Survcillance, Epidemiology and End Results pro­
gramme that had been dcvcloped under the auspiccs 
of the National Canccr Institute. This provides 
research quality data for the incidence of câncer for 
10 areas of the USA covering about 10 % of lhe 
total population since 1973. Relatively few non- 
whites are included in the population and Bailar 
and Smith examincd only the data for whites, which 
showcd an ovcrall increase of 8 % in the 8 years 
to 1981, with notable incrcases for canccrs of the 
lung, colon and rectum, breast, and prostate.

For survival they again took the SEER data and 
examined rclative survival rates after 5 years (that 
is, the ratio of the observed survival rates to the 
survival rates of all people of the same ages in lhe 
general population) which avoids the complexity of 
having to allocate an individuaFs death to a spe-
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British and Swedish data
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major improvements in survival by 1981 should 
have been visible in thc 1983 data, which had by 
then bccome available, and that no such cffcct 
could bc scen. «Thc ugly facl rcmains», thcy con- 
cluded, «that ovcrall câncer morlality is rising... 
This cannot bc cxplained away as a statislical 
arlefacl obscurcd by thc clear evidencc of progrcss 
here and there, or submergcd by rosy rhctoric about 
rcscarch rcsults still in lhe pipelinc.»
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cific cause. These showcd an incrcasc for all câncer 
from 46.8 % for men and womcn treated in 1973 
to 49.2% for men and womcn treated in 1978. 
Small increascs of a fcw per ccnt were observed for 
colo-rectal, lung, and breast câncer and substantial 
incrcases werc observed for prostatc câncer (from 
60.7 % to 69.4 %), for Hodgkin*s disease (from 
61.5 % to 72.6%), and for non-Hodgkin’s lympho- 
ma (from 40.9 % to 47.1 %). Scveral of these in­
crcases, however, were thought to be artefaets con- 
sequent on incrcases in lhe reported incidcnce of 
the disease, attributablc to an increasc in the 
amount of screening and thc conscquent registra- 
tion as câncer of lesions that appearcd malignant 
histologically, but werc clinically benign.

The resultant difficulty in interpreting thc chan- 
ges in incidencc and survival led Bailar and Smith 
(1986) lo prefer mortality as thc most rcliable 
indicator of progrcss in thc control of the disease. 
For this purpose thcy chosc as thc best single 
measure of progrcss thc total age-adjusted morta­
lity rate, divided only by sex and by race into 
whites and non-whites. Thcir rcsults showcd that 
lhe rates rose progrcssivcly in bolh groups in males, 
while in females thcy rose in whites and fell 
slightly in non-whites before subsequenlly stabili- 
zing. Whcn lhe whole population was treated as a 
single unit the rate was found lo have risen progres- 
sivcly. There werc of coursc differcnt trends for 
different types of câncer and Bailar and Smith 
noted lhat this «gcnerally dismal picturc» (to use 
thcir words) obscurcd some notablc successcs, such 
as reduction in mortality from all canccrs combi- 
ncd under 30 years of age and from non-seminoma 
teslicular canccr; but thcir general conclusion was 
that thc data (again I quote) «provide no evidencc 
that some 35 years of intense and growing effort 
to improve the trcaimenl of canccr have had much 
ovcrall effcct on thc most fundamental measure of 
clinicai outeome — death. Indecd, with respcct to 
câncer as a whole we have lost ground, as shown 
by the rise in age-adjusted mortality rates in the 
entire population».

This conclusion was challcngcd, as might bc 
cxpectcd, and two criticisms, al Icast, carried some 
wcight. First, the inclusion of morlality rates in lhe 
very old distorts thc rcsults as dealhs lhat used to 
bc allributed lo seniliiy or some othcr such non- 
spccific term have been investigated wilh progres- 
sively greater intensity and allributed to specific 
causes (del Junco and Anncgcrs, 1986). Sccondly, 
1982 was too soou to scc thc cffccts on lhe 
mortality rate of some of lhe major advanccs in 
trcaimcnt that have affccted, for cxample canccr of 
thc breast (de Vila and Korn, 1986). Thc general 
picturc would, however, have been only slightly 
altered if these two factors had been taken into 
account. Bailar and Smith (1986) pointed out, in 
reply, that most câncer dcaths occur within two to 
threc years after diagnosis and lhat any effect of

I agree with Bailar and Smith that to assess 
progrcss thc most appropriate indicator is lhe trend 
in all canccr mortality, not only sincc thc risk of 
death is thc risk wilh which thc individual is most 
concerned, but also because trends in incidcnce 
may bc distorted by thc prcvalence of screening and 
the cfficicncy of registration. I have, therefore, 
examincd lhe position in Swcdcn and thc United 
Kingdom in thc same way. To makc comparison 
with thc US data as close as possible age-adjusted 
rates have been calculated, slandardizcd for thc sex 
and age distribulion of thc population for thc same 
year (1980), and thc quinqucnnium 1951-1955 has 
bccn taken as thc starting point. Thc rcsults, 
however, have bccn brought more up to date by 
including mortality to 1985. Thosc for England and 
Walcs are shown in Figure 1 and, for bolh sexes 
combincd, are very similar lo the American ones. 
Thcy differ in that thc male rate has stabilizcd sincc 
1971, while lhe fcmale rate has incrcascd to a 
greater extern and is now higher than the male rate 
was 30 years ago. Thc Swedish rates, which arc 
shown in Figure 2, give more encouragcmcntc. For, 
although thc male rate is now higher than in thc
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carly 1950s, lhe fcmale rate is lower and both rates 
have fallcn in the last 10 years. As a result the rate 
for both sexes combined is now the samc as it was 
30 years ago.

anywhere else. For, by taking all ages together, 
Bailar and Smith allowed the effects of recent pro- 
grcss to be overshadowcd by the effects of changes 
in bchaviour and the prcvalencc of carcinogcnic 
agents in the distant past, which can manifest 
themselves only in the old. If, instead of looking 
at the trend at all ages, wc look at the trends in 4 
broad age groups (standardizing for age within each 
of the 4 groups) the picture looks entirely different.

The 4 trends for ages under 20 years, 20 to 44 
years, 45 to 64 years, and 65 years and over in each 
sex are shown for England and Wales in Figure 3. 
In each age group the rates in succcssivc quinquen- 
nia have been expressed as proportions of the rate 
in 1951-1955. In males, the mortality has fallen at 
all ages under 65 years. At older ages, in contrast, 
il has riscn progrcssivcly throughout, altough the 
rate of increase is now falling off. In females the 
pattern is the same only in children and adoles- 
cents. In young adults the decrcasc has been less 
markcd and thcre has actually been an increase at 
all ages over 45 years. At 45-64 years of age, 
mortality rose until the mid-1970s and then began 
to decline, while over 65 years of age the increase, 
in contrast to the increase in men, began only in 
the late 1960s and has reccntly accclerated.

Comparablc trends for Swcdcn are shown in 
Figure 4. For males, the picture is qualitatively the 
samc, cxcept that the rate at 65 years and over has 
fallcn appreciably in the last 10 years. In females, 
the reductions have been greater and lhe increases 
less and, in particular, there has been no recent 
increase in the old.

.. 65 yrs +
45-64 yrs

□s

.5 
w 
S
o

I 
g 
g 
Q.

r*

5
O s

o 
o 
g

h o.
cj

2
5
S
75□ 
c< 200 -

L
1951 '66

Year

I believe, however, that Bailar and Smith’s as­
sessment of the US situation was profoundly wrong, 
as would bc a similar assessment of the situation

'81 '86■81 '86
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mental retardation, infertility, and an increased risk 
of olher cancers latcr in life.

Table 1
Change in mortality from câncer under 20 years 
of age: 1950 to 1985

Federal Rcpublic 
of Germany

Sweden

1951- 1955 to
1981-1985

1952- 1955 to
1981-1985

1951-1955 lo
1981-1985

1950-1953 to
1980-1983

In young adults lhe position is very diferent. In 
this group all lhe typcs of câncer that are common 
in old age begin to appcar and changcs in human 
bchaviour and lhe environmcnt compete with 
changcs in therapeulie cfficicncy as causes of thc 
change in mortality. In these circumstances we 
cannot rely on examining all lypes in combination, 
but must examine cach typc scparatcly, as lhe cause 
of the disease and the efficacy of treatment very 
grcatly from one type to another. For titis purpose 
I have limited my analysis to thc data for England 
and Wales, as interpretation of thc trends for 
specific cancers is hazardous without personal 
knowledge of local ciscumstanccs.

That these changcs should be so different at 
different ages and in the two sexes is the result of 
a complex intcraclion of changes in the efficacy of 
treatment, human bchaviour, and the prevalcnce of 
carcinogcnic factors at different times over thc last 
80 years, and, to some minor extern, and principally 
at the oldest ages, to changes in the standards of 
medicai diagnosis. To assess the effect of rcccnt 
changes in the efficacy of treatment and our at- 
tempts at prevention, we should conccntratc on thc 
changes in thc two youngest age groups shown in 
Figures 3 and 4 as these can bc determincd only 
by changes in the rclativcly recent pasl, unlcss thcy 
are occasionally determincd by thc previous expe- 
riénce of the individuais’ parents. Thcy are, thcrc- 
fore, the most sensitive indicators of our cfforts at 
control and the best prcdictors of what thc future 
holds, except pcrhaps for the incidcncc of cancers 
that are largcly dependent on hormonal secrctions 
late in life, as may be the case of breast câncer in 
postmenopausal women and for prostate câncer, 
which is more characteristically a disease of old 
age than canccr of any othcr type.

Considcr first lhe dccrcase in mortality in chil­
dren and adolescents. This owes very little lo 
changes in incidcncc, which has probably not 
altered over time to a material extern in any 
developed country. Some small changes may have 
occurrcd as a result of the introduction of diag- 
nostic radiography and thc subsequent reduction in 
its use during pregnancy, when the risk of lhe fetus 
began to be appreciatcd; but the largc incrcasc in 
childhood leukaemia that was recordcd in lhe first 
half of lhe century seems likely to have bccn 
more apparcnt than real and due to a reduction 
in the fatality of common infections, thcreby allo- 
wing the disease to deveiop to a stage at which 
it was easily rccognizcd (Slcwart and Kncale, 
1969; Kncale, 1971). Nor are there many largc 
differenccs bctwccn thc incidence of childhood 
cancers in different communities that would sug- 
gest the cxistcncc of avoidable factors, apart from 
the great exccss of Burkitfs lymphoma in areas of 
intense malarial infcction and the 5 to 10-fold 
difference in thc incidcnce of Hodgkin’s disease 
between some Central and South American and 
Middle Eastcrn populalions and others in thc Far 
East and (to a lesser extern) in Scandinavia (Parkin 
et al., 1988).

The reductions in mortality that have occurrcd 
in this age group, which are shown for 4 countrios 
in Table 1, must, I think, be atlribulcd almost 
entircly to more efficacious treatment. Thc rcsulls 
of treatment are, however, less satisfactory than thc 
increased survival rate might suggest, as thc end 
results includc in some cases stunted growth,
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Pharynx
Stomach
Colon
Rectum
Gall bladdcr*
Larynx
Bladdcr
Brain and other*
CNS Hodgkin’s
discasc

86
31
67
67
50
88
52
74

41 
28 
50 
47 
67
13 
60 
71

2.4 
12.0 
14.4
9.0 
0.8 
1.4
2.2 

28.0

1.4
7.0

12.4
6.0
0.8
0.2
1.2

20.4

Mortality in 1981-1985 
as per cent of mortality 

in 1951-1955

Examination of thc trcnd in 49 scx-specific typcs 
of canccr that accounted for more than 1 dealh per 
million persons per year at ages 20 to 44 years at 
cithcr the bcginning or the end of the period shows 
that the mortality decreased over the 30 years of 
observation by more than 10 % in 28, incrcased by 
more than 10 % in 13, and left only 8 relatively 
unchangcd. Nine types for which dccrcascs of more 
than 10 % were rccorded in both sexes are shown 
in Table 2. Large contributions to the overall 
rcduction in mortality are seen to have becn made 
by cancers of thc stomach, colon, rectum, and 
central nervous system, and by Hodgkin’s diseasc.

Table 2
Cancers showing substantial decreases in 
mortality in both sexes. Ages 20-44 years

Câncer of the stomach. — The mortality from 
canccr of the stomach shows thc same dramatic 
decline in mortality that has becn rccorded nearly 
cverywhere in lhe developed world. No new and 
effectivc forni of treatment has bcen introdueed and 
the rcduction must be duc almost entircly to a 
rcduction in the incidencc of the discasc — some- 
thing that is confirmed by thc 29 % drop in the 
canccr registration rate since the early 1970s, when 
figures for the whole of England and Wales were 
first obtained. Thc cause of the rcduction remains 
a mistery. Two factors seem likely to have contri- 
buted: changes in the methods of food preservation 
(in particular thc use of refrigeration and perhaps 
the addition of antioxidants in place of preservation 
by salt) and increased consumption of fruit and 
vegctables. The latter is inverscly associated with 
the risk of thc disease in almost all case-controls 
studies; but Lhe size of the incrcase is inadequate 
to account for the decreased incidence of the 
discasc and changes in lhe former sccm likely to

Annual mortality 
per million 

in 1981-1985

have becn more important. Therc is, howevcr, no 
direct cvidence that lhey are. Thc idea that the 
discasc is caused by carcinogenic nitrosamines 
formed in vivo from amines in food and nitrites, 
derived principally by bactcrial rcduction of nitra­
tos in the mouth or in the achlorhydric stomach, is 
attractive and is supporled by the fact that nitro- 
sation is inhibited in the presence of vitamin C. It 
is not gcncrally supportcd, howevcr, by epidemio- 
logical studies, most of which have failed to relate 
the incidcnce of the disease to the amount of nitrate 
in water or food, in the air, in thc manufacture of 
nitrate fcrtilisers, or in saliva or urine. Nitrosalion 
in vivo may, perhaps, be responsiblc; but, if it is, 
thc inlake of nitrates is not generally the rate- 
limiting factor (Forman, 1987).

Cancers of colon and rectum. — That the inci­
dence of gastric câncer has been dcclining has bcen 
known for many years, but the decline in colo- 
rcctal câncer has not. A better Standard of surgery 
may have contribuled to a higer survival rate, but 
much of the rcduction must have been duc to 
reduced incidence. Registration of câncer has not 
bcen sufficienlly complete in Britain for long 
cnough to put much trust in the size of lhe recorded 
trends, but lhe fact that registration rates in this age 
group declincd by 7 % in men and 18 % in women 
from 1971-1974 to 1981-1984 provides support for 
the belicf that the decline in mortality is due in part 
to a decline in incidence. The decline is, morcover, 
greater under 45 years of age than at oldcr ages and 
this supports the idea that recent changes in dictary 
habils, particularly lhe increased consumption of 
vegetablcs and of fibre in wholemcal bread, hclp 
to preveni the disease.

Hodgkins disease. — The reduclion in mortality 
from Hodgkin’s disease accords with clinicai ex- 
pcricnce and must be duc in large part, if not 
wholly, to thc great improvements in treatment that 
followed thc introduction of more intensive radio- 
therapy, carcful staging, and the use of chemothe- 
rapy.

Cancers of central nervous system.—The rcduc­
tion in the mortality from cancers of the brain and 
other paris of lhe central nervous system is, at first 
sight, less easy to cxplain, as therc has been no 
great improvement in therapy and lhe incidence of 
thc disease is sometimes reported to have increa­
sed. Rcports of an increase have, however, failed 
to takc account of lhe need to group together 
malignanl and benign lumours and lumours of 
unspecificd type, as has been donc in Table 2. 
Failure lo do this results in the appcarance of a 
spurious incrcase in mortality from malignant 
tumours, as diagnosis has bcen progressivcly more 
precise and lhe nondescripl diagnosis of a cerebral 
lumour as lhe cause of dealh (classified by WHO 
rulcs as non-malignant) has givcn way to histolo-

* Molality as per cent of rale in 1961-1965.
* Including benign lumours and lumours of undctennined type.
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Câncer of lhe gall bladder.— Canccr of thc gall 
bladdcr can bc studicd in national mortality siatis- 
tics only from 1959, whcn it bcgan lo bc classcd 
separatcly from canccr of thc livcr. Why thc 
mortality from it should have dccrcascd is unclear. 
Thc numbcrs of dcalhs are small, but thc fali is too 
grcat to bc allribulcd to random varialion. It can 
hardly bc duc to prophylaclic cholecystcclomy at 
thcsc young ages.

of thc quality of lobacco smoke is established both 
by casc-control studies (Lubin cl al., 1984) and by 
comparison of thc trends in young pcople in 
countrics in which tar leveis long continucd to bc 
high (for cxample, Czcchoslovakia, Federal Rcpu- 
blic of Gcrmany, Francc, and Hungary) and thosc 
in countrics in which thc leveis have bccn grcatly 
reduced (for cxample, Australia, England, Hong 
Kong, and USA). Trends in thc mortality from lung 
câncer in mcn and women at 20 to 44 ycars of age 
in England and Walcs are shown in Figure 5, in 
the amount smoked in Figure 6, and in thc amount 
of tar delivered per cigarcttc in Figure 7. Whcthcr 
the carly drop in tar delivery is sufficent to account

Mortality in 1981-19S5 
as per ccnt of mortality 

in 1951-1955

40
73
48

94
83
80

Annual mortality 
per million 

in 1981-1985

36.6
1.8

25.4
0.8

1.6
22.8

1.0

19.8
1.0

16.4

0.4

45
90
94
67

69
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Câncer of the lung. — Nine typcs of canccr that 
show dccreascs of more lhan 10 % in only onc sex, 
wilh smallcr dccreascs or no rclcvanl data in thc 
othcr, are shown in Table 3. For only 3 of thcsc 
typcs are the dccreascs of any material importancc: 
that is, for cancers of thc lung thc dccrcasc in 
mcn has bccn so grcat that it accounts for a 13 % 
decreasc in thc mortality from all typcs of canccr 
combined. Thc fatality of the discasc has bccn 
affccted only very littlc by improved treatment and 
the decrcase has bccn principally brought aboul 
by rcduction in the amount smoked and a changc 
in the quality of thc smoke. That thc amount 
smoked is by far thc most importam is established 
by the observalions on men and women who have 
smoked diffcrcnl amounts, but have lived olhcrwisc 
under similar conditions (International Agcncy for 
Research on Câncer, 1986), while thc importancc

Table 3
Cancers showing substantial decreases in 
mortality in one sex with small decreases or no 
relevant data for othcr sex. Ages 20-44 years

Lung
Mycloma
Leukaemia
Small inlcslinc
Thyroid
Tcstis
Corpus uteri
Ovary
Vagina, vulva, etc. -

gical diagnoses likc astrocytoma. As a rcsult, the 
number of dcalhs altributed to malignant ncoplasms 
of lhe brain has increascd while thc lotai number 
attributable lo all ncoplasms of thc brain has not. 
Thc reduced mortality from this hcterogcncous 
group is, I suspect, due to a reduced fatality from 
benign tumours, which have bcen diagnoscd and 
treatcd more cffcctivcly. Some, howcvcr, may bc 
an artcfact duc to the more precise diagnosis of 
secondary tumours arising primarily from othcr 
sites.

'71
Vear

Cancers of the bladder, pharynx, and larynx. — 
Thcrc remain cancers of lhe bladdcr, pharynx, larynx, 
and gall bladdcr. Thc rcduction in mortality from 
the first three in mcn can be altributed, in part, to 
the same factors that have bccn rcsponsiblc for thc 
reduction in lung câncer, to which I shall refer later, 
but thcrc is no such simple cxplanation for thc 
reduction in women. The climinalion of 2-naphlhy- 
lamine, thc rcduction in the use of benzidine, and 
improvements in treatment will all have hclpcd lo 
rcduce thc mortality from bladder canccr in bolh 
sexes and improved treatment may wcll have 
contributcd lo thc reduced mortality from canccr of 
lhe larynx; but thc extern of lhe fali in mortality 
from cancers of thc pharynx and larynx in women 
remains uncxplained. Nulritional dcficicncics have 
bccn thought to contributo to lhe produclion of 
pharyngcal canccr, notably in North Swedcn, and 
some of the fali may be due to thcir correction.

+ Annual mortality less lhan 1 per million throughoul.
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for the start of the rcduction in mortality is unclear 
and the decline may also havc bccn contributed to 
by the reduction in atmospheric pollution from lhe 
combustion of coai that began as a result of 
govcmmcnt intcrvcntion after the disastrous for of 
1952. This would bc consistent with the idea, bascd 
on cpidcmiological studies, that atmospheric pollu­
tion may have bccn responsible, in conjunction 
with cigarcttc smoking, for some 5-10 % of all lung 
canccrs in mcn (Cadcrlõf et al., 1978).

o 1— 
1911

Câncer of the cervix uteri. — The other discre­
pam fmding is the differcnt direction of the trends 
in mortality from cervix câncer at different ages. 
Taken altogcther the mortality at 20-44 years of age
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years. This is illustrated in Table 4. Why the trends 
for câncer of the oesophagus should have been so 
different in men and womcn and so different from 
those recorded for câncer of the lung is unclear, as 
smoking is a major cause of both diseases. Lung 
câncer mortality showcd a rcduction of only 6 % 
in women against a rcduction of 35 % for câncer 
of the oesophagus and a reduction of 55 % in men 
against an increase of 55 % for câncer of the oe­
sophagus. One contributory factor is lhe cffcct of 
alcohol, which aets synergistically with tobacco to 
increase the risk of oesophageal but not lung câncer 
and is relatively more important than smoking in 
that the rate of increase in risk with the amount 
drunk is greater than with the amount smokcd. As 
the consumption of alcohol has increascd, titis goes 
some way towards explaining the increase inci- 
dcnce of oesophageal canccr in men. Another factor 
affecting particularly women, may be an improve- 
ment in nutrition, which has been referred to as 
contributing to a similar marked fali in fermale 
mortality from cancers of the pharynx and larynx.

1 Mcn x x>

Cancers of the testis and ovary.—The other two 
cancers that showed important decreases in Table 
3 were cancers of the testis and ovary. Thcir trends 
in mortality since 1911 are shown in Figure 8. In 
both cases there was a small artificial break in 
the trend around 1950. For both types the mortality 
was recorded as increasing between the two world 
wars and decreasing in the last 10 years. The 
underlying changes in incidcnce were, howcvcr, 
quite different.

Câncer of the testis is easy to diagnose, the 
increase in mortality has been parallelcd in many 
other devclopcd countries, and it must rcflcct a true 
increase in incidence. The explanation for the 
increase is unknown and it is, therefore, particular­
ly fortunate that the platinum therapy introduced 
in about 1970 should have bccn so brilliantly suc- 
cessful.

Câncer of the ovary, in contrast, has bccn dif- 
ficult to diagnose and some of the early increase 
could be duc to improved medicai Services. Much 
of it, howcver, was due to an increased incidcnce 
associated with redueed fertility (Ewertz and Kjaer, 
1988; Villard-MacKintosh et al., 1989). The rccent 
reduction in mortality is likely to reflect, in part, 
the response to platinum and other forms of chc- 
motherapy and, in part, a rcduction in incidence 
duc to the prolonged use of stcroid contraceptives, 
which can halve the risk of the disease.

Figure 7
35 r

S 
b 
Q. 

ê
s.
c.

■2

E
Vi 

b
E 
5

a>
M
£ 1000
Q

<

'80 '85

Câncer of the oesophagus.—Two types of cân­
cer show discrepant changes in each sex or at dif- 
ferent ages, even within the narrow range of 20-44
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has rcmaincd practically unchangcd, but this con- 
ceals a 63 % incrcasc undcr 35 years of age and 
a 13 % dccrease at 35-44 years. The dccrcasc ovcr 
35 years of age is parallelcd throughout thc dcvc- 
lopcd worid and has bccn variously attributcd to 
improvcd sexual hygiene and thc roulinc use of 
vaginal smcars to dctcct premalignant disease in 
hcalthy womcn. At younger ages the trcnd was lhe 
same until it bcgan to reverse in thc cohort born 
in and around 1936. This is illustratcd in Figure 9 
in which thc age spccific rates in the cohorts born 
in and around 1921 and 1936 are linkcd by dottcd 
lincs. Thc formcr cohort reached sexual malurity 
just before the bcginning of the Second World War, 
the lattcr just before thc sexual revolution of the 
1960s. The increase in cohorts born sincc 1936 
corrcsponds to an increase in vencrcal disease and 
prcsumably rcsulls from increascd sprcad of infcc- 
tion with putalivcly malignant typcs of thc human 
papilloma vírus, cxaccrbatcd pcrhaps by cigarcttc 
smoking and thc use of stcroid contraceptives, bolh 
of which appcar to increase the risk of thc disease 
indcpendcntly of sexual bchaviour.

Cancers of the pancreas, kidney, and tongue and 
mouth.— Eighl typcs of câncer have shown in­
crease of more than 10 %. Thcsc, listed in Table 5, 
are caused, in part, by smoking and have shown in- 
crcases in only onc scx. Othcr things being equal, 
any increase in thcir mortality rates might have 
bccn expcclcd to bc grcalcr in womcn than in mcn. 
This was so for cancers of the pancreas and kidney, 
but not for câncer of thc buccal cavity including 
thc tongue. Thc last is closely associatcd with the 
consumption of alcohol and probably also with 
some aspects of nutrition in cominon with othcr 
cancers of the upper digestive tract. Thc trends in 
mortality from cancers in diffcrcnt paris of the 
upper digestive tract are, howevcr, very diffcrcnt 
from onc anothcr (Tables 2, 4, and 5) despite thc 
abscncc of any great diffcrence in thc trends in 
fatality and wc evidcntly have only a very incom­
pleto picturc of thcir causation. Thc only consistcnt 
feature is that, in each case, thc trcnd has bccn 
more favourablc (or less unfavourablc) in womcn.
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Mesothelioma. — A fourth type of câncer to 
have increascd subslantially in only onc sex is me­
sothelioma, which was widely rccognizcd as a 
spccific typc of canccr affecting bolh thc pleura and 
thc peritoneum only in thc carly 1960s and has bcen 
classificd as a separatc cause of death in national 
stalistics only since 1968. Sporadic cases occurred 
in thc 19lh ccntury, duc possibly to background 
radiation, but thc disease has becomc at all com- 
mon only in thc last 30 years as a rcsull of the 
increascd use of asbestos. The incrcasc in mortality 
in young mcn is now leveiling off and should soon 
bc reversed as a rcsult of the measures that have 
bccn takcn to reduce exposure to the material.

'41
Year
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Ocsophagus
Cervix:

20-34 years
35-44 years

Table 5
Cancers showing substantial increase in one sex 
with no change or no relevant data in the other. 
Ages 20-44 years

Mortality in 1981-1985 
as per cent of mortality 

in 1951-1955

100
100
235

163
87

100
115
120

2.2
8.6
5.6
3.1

22.3
65.5

to the diseasc in humans, and the most remarkable 
feature of the increase is, perhaps, the smallncss of 
its size.

Lastly there are two types of câncer for which 
the trends in mortality under 45 years of age may 
be misleading as prcdictors of future trends at 
older ages, namely cancers of the breast and 
proslate. The former may be affected differently 
to an important extern by different agents when 
it occurs before and aflcr the menopause, while the 
latter is unique in that it is one of the most common 
cancers after 65 years of age, but is so rarc under 
45 years of age that the trend in the young age 
group may be materially affected by random varia- 
tion.

Breast câncer. — The changes in the mortality 
from breast and prostalc cancers at 45 to 64 years 
of age over the last 30 years, and the change in 
breast câncer in youngcr women are shwown in 
Table 7. The increase in breast câncer premenopau- 
sally is small; but, even so, it is important as the 
disease is relatively so common that it accounts for 
a third of all cancer dcaths is women at 20 to 44 
years of age. Figure 10 shows that the increascs 
have nol bcen uniform over time and that the 
mortality from breast cancer in the younger age

Mortality in 1981-1985 
as per cent of mortality 

in 1951-1955

Annual mortality 
per million 

in 1981-1985

Annual mortality 
per million 

in 1981-1985

1.2
4.6
3.6

Tongue and mouth 157 
Pancrcas 
Kidney 
Mcsolhelioma*

Cancer of the liver. — The rcasons for the in­
crease in the other 3 types are less clear. Infection 
with the hepatilis B virus, steroid contraceptives, 
and vinyl chloride are all proven causes of liver 
cancer in humans and an increase in the prevalence 
of the virus, the use of the steroid contraceptives, 
and occupational exposure to vinyl chlorid must all 
have contributed to the increascd mortality from 
the diseasc. Many other Chemicals that have bcen 
introduced into social use have bcen shown to cause 
liver cancer in animais, but have not been linked

Table 4
Cancers showing discrepant changes in each sex 
or at different ages. Ages 20-44 years

* Mortality in 1982-1983 as
+ Annual mortality less lhan 1 per million ihroughout.

Non-Hodgkirí s lymphoma and soft tissue 
sarcoma. — The introduction of new Chemicals 
has, however, been linked to the devclopmcnt of 
both non-Hodgkin’s lymphomas and soft tissue sar­
comas. Spccific associations have been reported 
between both types of tumour and exposure to 
organic solvents, chlorophenols, and phenoxyacidis 
in case-control studies in Sweden (Hardcll and 
Sandstrõm, 1979; Friksson et al., 1981) and bet­
ween non-Hodgkin’s lymphomas and the uses of 
farm herbicidcs in a case-control study in Kansas 
(Hoar et al., 1986). Laboratory evidencc to support 
the idea that these agents cause eithcr disease 
is, however, weak and the associations have not 
generally bcen confirmed in case-control studies 
elsewhere or in cohorts of occupationally exposed 
workers (Wiklund et al., 1987; Wiklund and Holm, 
1986; Royal Commission on the USA..., 1985).

A large increase in non-Hodgkin’s lymphoma 
due to infection with lhe EB virus has occurred in 
transplant patients recciving intensive immunosup- 
pression and in patients with AIDS. The total 
number of such cases is, however, too fcw and too 
recent to account for the increase in young adults 
that occurred on a national scale in Britain, Sweden, 
and the USA before lhe mid-1970s and the rccorded 
increase in mortality is still not satisfactorily 
explained.

Melanoma of the skin. — Four other cancers 
have shown incrcases in both sexes. Thcy are 
listed in Table 6. The most important is melanoma 
of lhe skin, which, despite improvements in thera- 
py, has shown a Progressive increase in mortality 
in both sexes in all dcvcloped countrics since the 
Second World War. The increase is due to increa­
scd exposure to ultraviolct light, but lhe risk 
depends not so much on the total dose as on lhe 
dose to the untanned skin and the frequcncy of 
sunburn.
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Typc of 
câncer

Age 
câncer

20-44
45-64
20-44

114
245

134
164

+
111
108
130

138
170

136
163

Brcasi câncer 
women age<! 45-64 yrs

Proslatc câncer 
men agcil 45-64 yrs

15.4
4.6

2.2
10.2

9.0
3.8

Mortality in 1981-1985 
as per cent of mortality 

In 1951-1955 

Brcast câncer 
women aged 20-44 yrs

3.2
10.8

Annual mortality 
per million 

in 1981-1985

g.
i
!

1

94.5
107.2
837.0

Livcr*
Melanoma
Non-Hodgkin’s

lymphoma
Conncctivc tissuc

I

1971
Year

600 f

Proslatc
(mcn)

Brcast
(women) 55-64

Câncer of lhe prostate. — Changes in lhe mor­
tal ily from canccr of lhe prostate have bccn rcla- 
tivcly small, but lhe incrcase in lhe lasl 15 ycais 
has becn over 20 % and there is no indication that 
it is yet levelling off. Dcspitc many investigations, 
the actiology of the discase remains obscuro. Casc- 
-control studies have associated a high fat dict wilh 
proslatc câncer more consistcntly than wilh any 
othcr typc, but lhere has bccn no corrcsponding 
incrcase in the fat conlcnt of lhe national dict that 
could account for the observed incrcase in morta­
lity. Nor is lhere any ncw treatment on the horizon 
which would cncourage us to think that the trend 
will shortly bc reversed.

Table 6
Cancers showing substantial increases in 
mortality in both sexes. Ages 20-44 years 

Table 7
Cancers examined at older ages

* Mortality as

40 I-

L
1951

In this review of progress against canccr I have 
bascd my asscssment on changes in the mortality 
from câncer that have occurrcd sincc 1951 in 
childrcn and adolcsccnts and in adults under 45 
years of age or, in two cxccplional cases, in adults 
somcwhat older. I have conccntratcd on the 
expcriencc at young ages for two rcasons. First, 
childhood cancers need to bc examined scparatcly 
bccausc they respond diffcrenlly to treatment and 
have diffcrenl causes from the cancers that occur 
latcr in life. Secondly, lho cancers that occur in 
adults occur at all adult ages but lhosc that occur 
under 45 years of age can, of neccssily, have becn 
produeed only by agcnls that have becn prevalcnt 
in the rccent past (in so far as they are duc lo 
environmcntal factors or to pcrsonal bchaviour) 
whcrcas the risk of devcloping canccr at a latcr age

group was even higher in the mid-1970s. The 
increases, which must rcflect real increases in 
incidcnce, cannot bc due to the use of steroid 
contraccptivcs, which wcre not introdueed into 
Britain unlil 1961 and have liltlc cffecl on lhe 
incidcnce of the discase within 10 years; but they 
could be duc, in pari, to changes in fertility and to 
a richcr dict in childhood, wilh a conscqucnl earlicr 
age at menarche and greater physical developmcnt.

The decline in the younger age group since the 
mid-1970s could be partly duc to lhe use of cito- 
toxic chcmothcraphy, which has bccn found in con- 
trollcd trials to have produeed a statislically signi­
ficam benefil only in young patients, as is shown 
in Table 8. At older ages, in contrast, benefit has 
bccn obtained from the use of tamoxifen. This pre- 
sages well for the future; but is has not yet becn 
used long cnough on a large cnough scale for any 
material cffect lo bc sccn in national stalisties. Nor 
has there bccn time for benefit to bc sccn from 
mammographic scrccning, which is only now 
bccoming widcly availablc. Wc must not, howcver, 
atlribute all the rcduction at young ages to better 
treatment, as the incidcnce of the discase at thesc 
ages dcclined by 8 % o ver the same period.

Mortality in 1981-1985 Annual mortality 
as per cent of mortality per million 

in 1951-1955 in 1981-1985
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Chemothcrapy

Cytotoxic (13 442 womcn)*;

Tamoxifcn (16 513) womcn)*:

Including 1059 womcn in trials of both regimes.*
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Age under 50 yrs
Age 50 yrs and over

Age under 50 yrs
Age 50 yrs and over

Table 8
Effect of chemotherapy on mortality from early 
breast câncer.
OverView of 28 trials

Per cent reduction in 
annual odds of death±SD

22 ± 6
4 ± 5

- 1 ±8
20 ±3

NOTA:
O presente artigo foi já publicado na Revista Acta On­

cológica, tendo sido autorizada a sua publicação na «RPSP», e 
serviu dc tema para uma conferência na ENSP, a convite do Prof. 
Cayolla Motta.

The fact that mortality from some types of 
câncer has increased shows lhal we have bccn 
loosing some battles. In sevcral cases, lhe rcason 
for the increase is known and we have grounds for 
thinking that the foe can bc stoppcd if this has not 
happened alrcady. In others, lhe reason is unknown 
and the increase has continued. Thcse urgcntly 
require investigation. For the majority of cancers, 
however, the incidcnce or the fatality has becn 
matcrially reduced in that age group whosc expe- 
rience is likcly to be best predictor of the future 
and the totality of the cvidcnce shows that we are 
clcarly winning lhe war.

If this is true for Britain, wherc the regular use 
of cervical smears to detect premalignant lesions of 
the cervix and of mass mammography to detcct 
early cancers of the breast have yet to be applicd 
effcctivcly on a large scale, it is certainly true in 
Swcden, where the value of prophylactic scrccning 
has bccn clearly demonstrated.

In this review I have limitcd mysclf to the actual 
trends in mortality and currcnt knowlcdge of the 
way in which these trends can be modificd, because 
I have wanted to refute Bailar and Smith’s (1986) 
gloomy conclusion on their chosen ground, rather 
than takc refuge in «rosy rhetorie about rcsearch 
results still in the pipeline». I cannot concludc, 
however, without affirming my belief that even if 
the «rosy rhetorie» to which Bailar and Smith re- 
ferred may sometimes paint an overoptimistic 
picturc of the immcdiatc future, lhe steady progress 
that is being made into our understanding of the 
nalure of malignant cclls and the mcchanism by 
which malignant clones are formed will lead lo in- 
creasingly rapid advanccs in thcrapy and preven- 
tion in úie future.

Counterbalancing part of this improvemenl there 
have been substantial increascs in mortality from 
mclanoma and non-Hodgkin’s lymphoma in both 
sexes, from câncer of the oesophagus and mesothc- 
lioma in men, and from câncer of the breast in 
women and smallcr incrcases from five other types 
of câncer, most of which are still rclatively uncom- 
mon. Altogclher thcse could have added 5 % to the 
total câncer mortality in men and 4 % to the total 
in womcn. In addition, however, we have to take 
note of incrcases in the mortality from cancers of 
the breast and prostate at oldcr ages that may not 
bc adequately prcdicted by changcs at younger 
ages. Both are relatively small bui are absolutely 
importam because the diseases were common 
before the incrcases began.

will have bccn affectcd by the prevalencc of agents 
that existed many ycars before. A slow spread of 
epidemies from the young to the old has been seen 
with occupational cancers due to ncw hazards and 
with lung câncer due to cigarrette smoking and the 
reverse has bccn seen with the control of occupa- 
lional hazards and the diminution of the epidemies 
of cancers of the lung and stomach. Trcatment may 
bc cqually cffcctivc at all ages (though it is often 
givcn more inlcnsively in the young) but, irrespec- 
tive of this, the evidcnce of the waxing and waning 
of câncer epidemies makcs it clear that if we want 
to ' prcdict what is likely to happcn in the near 
future, we need to examine primarily the rccent 
changes in the relatively young.

So far as childhood cancers are conccrned, the 
cvidcnce is plain. The mortality has bccn approxi- 
malcly halvcd in dcvclopcd countrics as a result of 
progressivo improvcmenls in the cfficacy of 
treatment and there is nolhing to suggest that the 
improvement is Corning to an end.

For the cancers that occur in adult lifc, the 
cvidcnce is mixed. Large dccrcases have occurrcd 
in the mortality from cancers of the stomach, colon, 
rcctum, and central nervous system, and from 
Hodgkin’s discase in both sexes, from cancers of 
the lung, bladder, and leslis in men, and from 
cancers of the ovary, corpus uteri, and pharynx, and 
from leukaemia in womcn, that are attributablc, in 
part, to improved trcatment, in pari, to aclive pre- 
vention, and, in part (in the case of câncer of the 
stomach and to a large extern in the case of câncer 
of the ovary), to scrcndipitous social change. In the 
abscnce of any other changc these would alonc 
have reduced the total mortality from câncer since 
the early 1950s by 33 % in men and by 18 % in 
women, and smallcr decreascs in one or other sex 
from 11 other sex specific types of câncer would 
have increased the reductions to 34 % and 20 %, 
respcctivcly.
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