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Regional Reference Centre on-Head and Neck and Urinary

Bladder Cancer , Medical Resédarch Institute, Alexandria,.

The work on the using of Alpha Esterase in Urine is still
going on. We are now moving into the Pilet Field study at the

Beheira Governorate, but the available data and the study period

i1s not sufficient enough to come ~ :to any conclusions.

Other useful tests 1@

l. ‘Serum and Urinary Ribonuclease enzyme activity @
The results revealed an increase in serum and urinary
ribonuclease of bilharzial bladder cancer patients, However,

the statistical analysis revealed insignificant ccrrelation
between the incidence of bladder cancer and the enzyme

activity of serun or urine samples.

11. Fibrinogen degradation Products

These studies have not been carried since we have

not received the chemicals of this test.

113X, The separation of alpha esterase isoenzymes !

*

This study needs a special Gel Electrophoresis tech-

nique which is not available at the Institute.



The Development and Evaluation of a New Screening

Test ‘for“Early Detection of Carcinoma of the Blacdder

N et e e e e ST Sl Wiy Ul M L R e o VR MR A e A ma YA vhe S T el W e M e S e e e M e Tt M e TR U e n W e e e e e

Principal Investigator 1

Professor Dr. M.E.A. El-Kharadly

M.D., F.R.,C.5., F.I.C.,S.
Head Department of Oncology
‘Dean of the Medical Research Institute, Alexandria TUniversity

Director, W.H.0. Regilonal Cancer Bladder Reference Centre, Alex,

Permanent Address @

Medical Research Institute,
165, El-Horreva Road, Alexandria, Egypt.
Cable Address ; MEDRINAL , Alexandria, Egypt.

Proposed Starting Date : 1981

Propesed Duration in months 36 month. {cthree years)



Personnel in charge of the Project ¢

Principal Investigator ¢ Prof. M.E.A. El~-Kharadly

Prof, of Oncology & Dean '.R. 1.

Collaborators

Field Work Supervisor & Epidemioclegist R.N. Bedwani, Assoc. Prof.
Biochemist S. Ei-Sewedy, Assist. Frcol.
Urolegist A. Arafa, issist. Frof.

Cytologist (=)

!

General Practitioners for Clinical exam.

'J
®

and interviewing patients and controls

in the field.

Lahoratory technicians for routine Ten
examination of urine and stools and for
bigchemical and cyvtolegical lab., X-ray

technicians.

Administrateor T
Secretaries Tz

Clericals Twco



-
i

Objectivest

This project aims to fu;?il"the‘following objectives:

.The-development of a-new screening test for early detection of

Bilharzial carcinoma of ‘the bladder using the alpha esterase
activity in the urine and testing its sensitivity and specificity
in the fisld.

Comparison of the efficiency and technical feasibility of this

method as well as its cost in terms of manpower and facilities

with those of urine cytology by

a) all cases with positive esterase activity and a random sazple

of the negative alpha esterase cases ®will have also urine cyiclo-

gy test.

b) Comparison of the results and the technical simplicity of the
alpha esterase test against that of urine cytelogy technigue

used as a mdssscreening in the project conducted by the Cancer
Institute in Cairo,

Evaluation of the alpha esterase test by 3}

a) early : Comparison of the clinical stage at detection by the
' screening test with the clinical stage of cases Lre-

senting with symptoms.

b) late 3 Comparison of the iotal mortality or sge specific
survival rates in cancer bladder cases in the screened

poéulation with those of the control group.



The National Importance of the Projoct

1~ The Magnitude of the Problem

Bilharziasis is an endemic cisease which affects &O-85%
of*the population in some rural areas bf’Egypf. It affects
the. socio-economic standard of the.population as it affects

their preoductivity.

Carcinoma of the bladder is the most challenging cancer
problem in Egypt. In our statistics it is the second commocnest
type of cancer after breast mwith a relative freguency of 131 %
and the most frequent in males (17%). Its association with
bilharziasis is an established fact, but the nature of the

cause effect relationship is still the subject of exiensi-e
investigations,

2= The rationale and prospects of the Project:

It may seem lofic from the last statement that the most
promising approach would be primary prevention by control ar
eradication of schistosomiasis . Inspite of the extensive
efforts and campaigns undertaken by the Egyvptian hsalth autho-
rities, this has proved so far a very difficult iT nor an im
-pessible task, which is in line with the unive
with parallel measures for envircmmental cezers, Thus it ° 25
decided to explore the possibility of developing a 1es :
early detention (secondary preventieon). Such a test is of
particular importance in schistosomal bladder cancer, as s.mp-

toms of schistosomal cvstitis may merge insiduously wiih tho

e
H !
7
o

of cancer, with the result that when the patient presents =}
conditicn, may be too advanced for effective treatment . I+

(=
survival time of diagnosed cancer bladder cases to be only 1.5 vears.

With the universal acceptance of cervical cytology as a sores-
ning test, our {first attempt was to use urine cytology for <}

same reason, however, our experience was not satisfactory .

This is due to the difficulties in recognising cancer celis

amidst inflammatory and other cells, besides the fact that
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this technique is time consuming, needs well trained cyto-
technclogists and cviologists and difficult to apply in mass
screening programmes.

A histochemical study, conducted at ocur Institute, revezlad
that alpha esterase, an est¥olvtic enzyme, is present in the
bladder urothelium' in very low concentration, but in highex
concentration in leukoplakdia and in other urinary schistosomal
manifestaticns, and in still greater comcentration in bladger
cancer. These findings have raised hopes of early detecticn
of mew or recurrent cases of bladder cancer through the use

of an easier, reproducible biochemical test depending on urine
analysis.

In comparison to other biocchemical markers in urine ari seoourn,

Vs

it was found that urirnrary alpha esterase enzyme activity w~as
consistently increased in all cases with biadder cancer and
promised to be the ideal test.

A study of the enzyme activity in serum and urine was
conducted at the cancer chemistry department. The preliminary

results are summarised in the following two tables 1

Table 1
Group Enzyme Activity + S,D. Serun, U-ioe
Serum Urine
. 2
(Units/ml) (Units/L) Zatlo  A10-
(22) - -
1. Healthy Contrels 6.22 + 2.24 L6.,63 + 3/59 LT
2. Schistosomal
o~
bladder cancer (35) 8.84 + 2.1 219.86%30.25 29

3. Schistoscmiasis
patients with other
urologic diseases
(92} 8.97 + 2,52 79.12 +35,88 1T




Table (2)
Enzyme Activity Schistosomal Schistoscmal Totzl
(Units/L) Bladder Cancer Non-~Bladder Cancer

> 150 32 3 58
Z 150 2 89 91

Total ' 35 g2 127
a~ False Positive = 3,37 %

» £ 0.001

b~ False Negative = 5,71 %

Material and Methods 1

Two rural areas in Beheira Governorate (South east of Alexandria) with
well defined populations of nearly equal size, fairly simila +

e

n

H

characteristics and with a nearly similar prevalence of bilherziasis
{85% of population in this area are infected with bllharziasis), will

be the material of the study. The first area will be chesen for testinz
the validity of the proposed screening test, the cther area will act

as a control, Assuming that the prevalence of schistoscmiasis is the

same, the total risk of developing bladder cancer would be zzuval.

The high risk group {in both populations will be defined a2z lhcse
individuals who had a history of treatment of bilharziasis, shive rge

of thirty and professicnal farmers.

The first group (the test population) will be subjected in the
first yvear to the following

1~ Routine urine analysis for bilharziasis and biochemiczl sstima-

tion of urinary alpha esterase activity.

2. Biorhemically positive cases (with high alphs esterzse aztivizy)

will be confirmed by means of cytology and urological investigaticon
e

including pyelography and cystoscopy. The proved cancer cas
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wi1ll recieve the appropriate treatment. The other cases, which
are biochemically positive but non confirmed by other means will
be kept under close observation with frequent biochemical, cyto-

logical and clinical follow up.

3- Random sample of the biochemically negative cases {with low

alpha esterase activity) will be subjécted to cvtsiogical

and clinical_examinatioﬁ.- Cytologically positive cases will
be subjected to ciinical and urological workup, and the proved
cases will receive the appropriate treatment. Cvtologically

negative cases will be rescreened periodically (vearlv).

The Second group {the control population) will be foliowed

in the ordinary way, i.e. all cases with symptoms suggestive
of bhladder cancer will receive a complete urclogical workup.
The study will continue in the second and third vsaar, while

the negative cases in the test population will have a vearly

rescreening.,
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Budget Project Proposal

‘Salaries and Wages

Principal Investigator

Professional Persons

Technical Personnel

Other Personnel

Total Salaries and VWages

Staff Benefits

Total Salaries; Kages &
Stalf benefits

Travel

Permanent eauipment

Biochemical Arpliances

Pathology and Cvtology
appliances

Mobile Lzboratory

Car

Total permanent eguipasent

Expandible ecvuipments and

supplies

- et P et it

Cther project costs

Total project Costs

Totzl Direct Project Costs

Other allowable costs

administrative expenses

Cperation and maintenance
-expenses

Total other allowzble costs

Total Amcunt Requested {(in

local currency)

Ist.

year Znd. yvea-
15,000 15,0060
£,000 53,000
1¢,000 15,0008
5,000 7,020
10,000 20,000
25,000 Lz,000
2,000 2,000
2,000 2,000
49,000 56,000
1,000 3,000
3,000 3,000
6,000 6,C00
o
55,000 72,000°
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Anniex 4
The DEVELOPMERNT TF A CANCEL SCRELNING G051
) LR,
WITH SPECTAL REFERENCD TC CARCINOVMA GF THE BLATTIER

By

Dr. M.E.A. El Kharadlyvy (WHO Temporary Advisor}
Professor of Oncology and Dean, Medical Reseerch Tosztitute, 2le
Director, WHO Regional Reference Centre for Blad<sr Cancer
Alexandria, Egypt.’

Introduction

Carcinoma of the bladder is the most challenging canoer ovahlan oo
Bgypt. It is the second commonest type in females, after cancaer ol the
breast with a relatis ‘e frequency of 11 pexr cent, and ithe zost Trenuant
in the male (17 per cent). Its association with schistescnizsis iz an
astablished fact, but the nature of the cause/effect relatlionship is
st311 the subject of extensive investigations-(B).

Tt may seem logical from the last staterment that the wist ¥ oiml-
sing appreoach would be primery prevention by control or sradio-rion ai
schiztosomiasis, In spite of the extensive efforts and campalms wrdglh-
taken by the Egvptian health zuthorities, this has proved so J-o0 a <oy
dafficult if not an impossible task. This is in Yinc wit™ 7. oo
expericence with parallel measures for environmental cercers. - T s
decided to explore the possibility of developing & fest Fir ezl ly lso@l-
tion (Secoﬁdary prevention) without any illusion ithat this TLo iR
zn easy tosk., Such a test is of particular Impertance in cobloiosanal
bladder cancar, as symptoms of schistosomal cystitis ey nerge «i.ea aictel’

with those of cancer, with the result thati when the poetient »rizen = he
condition may be too advanced for effeciive treatment.

In developing a screening test the following stens slould o —ikzan
into consideration @

1. Identification of the potential test or ilests.

2. Determining their s&n%itivity and specificity.

3. Identification of the high risk group {screened and ccrirel;.

L, Probloms of implamentocion,

5. Evaluation of the test {Cost versus benefit &nd risk versis Tenefll-
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L. ddentification of a Screening Test

With the universal acceptance of cervical cvtolcoev ae = screcning
Test,~our first attempt was to use urine cytolosy feor the same roason

This started at cur Institute as wazll as in other cerives -1 o

Qur erperience, however,was nct satisfaciory. In caszes wi.ih oDroven

‘circinoma of the bladder, theic was a pG%lthG cytolegicnl dis
in only 68 per cent of cases'(iie. the;&&ns;t1v1iy of the test 68

per cent}, This is due t¢ the .difficuliies in recognizing canscroells
amidst chronic inflammatory, pyogenic ,red, atypical transitional and

‘squamcus cells as well as schistosomal ova. The recognitia
may be eazsier in early cases, but it should be remembered vhat &
ning survey is nseded to detect also some undiagnosed tisease at & T Lo

advanced stage {Prevalent as well as incident cases). The res.lt 20l3

be improved by using more than one voiding., The sensitiviiyv of “hne +::-
may rise from 54 per cent with one voiding to 80 per cent i = v of
three voidings (10). On the other hand 15% of schsitosomzl orstitis
non cancer cases showed positive cytology tests, i.2, & soeciileliry

of 85 per cent. Crabb (2) reported cases with positive urinary criolozy

in which tumcurs were not at first demonstrated, but evren*ually

within period varving from five thonths to Tive wvears,

A histochemical ztudy cenducted at our Tunstituts revenlad That
alpra est rase, aa estrolyvitic enzyme, is pressant in th2 hladd .o wrg-
theliun, in higher cencentration in leuwkoplakia ard oilaor oo l. 2o

schistozomal wapv;satcf'cn
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bladder cancer .{ ) This finding has

of new or recurrent cases of bladder
e

C
reproducible blochemical test depending on arine 3n lveis,

Certain bdiological markers were studied to test their 2luc

e 2 Iues L
detecting bladdaer cancer. It was fourd that urinary olipha esiorase @i T
activity was consistently increased in all coases with bladdzr cavcer.

A stuly of the enzyme activity in serum and urine wias condiczed atv
the Cencer Themistry Department, As shown in Table I the Lovel in seran

C
cannot be used as an indirafaf, and the varia
iz mainly the function of the activity in the urine. So
to take an arbitrary level of 150 units in urine as the denc
line {Table 2),.
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a- Fa Positive = e of
K lse sitive 3:37 % © 0.001
b- False Negative = 3,71 % .
From this we can dedure that the sensitivity of the test Is sosTOXI-

mately 84 per cent while the specificity is aboul 9% per cc—u, vhich is

very =zatisfactory 2s will ke shown in the following paragrazhs.

. ¥TT0 T
Annex
Page iii
r
(6)
Table 1
Group Enzyme Activity + S.D. Serum/Urine
Serum Urine
{Unizs/ml) (Units/L) Ratio Kle
vy - . {2 6‘?_ + .21""- 1;616 ‘f"“’- 1*'3'
1. Healthy controls" 2) 272 3359 f
2, Schistosomal bladder
cancer (35) B.84 + 2,31 219.86%30.25 3%
2. Schistoszsomiasis patients
“with other urclogic
. 23 o -
dizseases (9 / £.97 + 2,52 75.,12%35,838 107
£
Table 2 ()
Tnzyme Activity Schistosomal Serdsvonomal
(Units/L) Bladder cancer Non-Bladder cancer
130 33 3 -
150 2 89 &2
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2, Censitivity and specificity o the test

A screening test is a. teol to ditvide & povulation inte Twd Srours,

b

o
one contains moust if not.all  ndividuals who are iik¥ely to have Zisezse.

The c¢ther inclundes most if mot all individusls unlike

2]
[

v T3 R v S s o
YOO Nave GLugnEse.

THe degree of ability of the fest to detect’ the disea

sed group 1z called
its "gensitivity” and is higher the less its false negavives., "Specilicl

on the other hand 1s defined as the abilily of the test to exclude the

nen-Ciscased group and is higher the less i1its false positive t.rex, 1o
fractice, the level of sensitivity ard/er specificity “vo 2 soruening
programme is selected according to the severity of the disease, the
opportunitiss that wilil exis:i for rescreen itng Tand the e oV enlanc e

and dangers of diagnostic investigations 8}. Attenticon shoull Lo Ji-on

to demands placed on servicos necessary oo

procedures, thus hirh sensitivity and specdifici

ties for any test,

est {o.g. urine ovielozy) as a diapgaostic vooieeld T T
hases, For a soreenirr 'ruot, however, the LEY Lo Lot
Fipher 17 we nre 1o hoesbhend dlegnnsiic Diouwadalo. o0 O T .
tional mnd Biological costs to healthy particinenis.

A theoretical illustration is outlined to exn;lzio 7is - inv.

Suppose we =want to

i

creen a pwp&lation ol 200 G002 persons oo on gl
nwur whose rate 1s 1:1 000 or less, using a test with & sarsitive

ity and specificity of G0 per cent each. OQut of the 10C ey, o rundris

persens will be missed, but may be identifisd during ros

eventually present with symptoms, ©On the other hend, 99 OC0 cus

will be non-diseased and with a specificity of 90 per cent —aarlv

tan Thoucend persons will be falsely labelled as diseazed .Talse

pGSithe} and wiil thus be subgected to unnrecessary diagnostic pro-

cedures which may be expensiie in terms of manpower and fac

p_l.
u
4
e
[¢]
r
A

apart from the inconvenience and emotional stress to healihv ;artici-

pants.
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If the test is appl ed to millions, 2as it should be, such costs
Th

may be prohibitive,
in the order of 70-80 per cent are generally acceptable, Tut speci
ficity should be much higher (8).

3. Defininz the hirsh risk gproups {screensd and contrel)

Whatever the relaticonship between r*hi tosowmiasis and DIzfder

cancer,. every schistosomiasis natlnrt runs & real risk of develonin

ladder cancer at some stage of his dlbeaae. In a2 case contrel

study (5) 98 per cent of cancer bladder cases at ithe MMoilizal Tosors

Institute had a history of treatment for schisvosoniasis. s rom-

red to 17 per cent in the contrel group,.

It was Tound in the same study that only 2 per cent of cizgs -.o

bern in Alexandriaj the rest, 98 per cent, were born in the rural

u§”i% os agreed that tesis with se-sitivisy

areas mwostly in the nearby Beheira Proviance, which is well krown for

the high prevalaence of schistosomiasis, Thus it was deciZed %5 cheo

both the screened and conirel groups form this Pravince and to define

the high risk groups as those affected with schistoceonicsls s
‘evidenced by history of schistosomiasis frsatment,

The apge proup of the screened sopulation ard of l¢ SoT
neceds further discussion, Tt is observed thei cancer v Sow 100
a younger age in developing countries, especially Jor o oine L -

- . 3 .
&

vireomental origin. his is indeed the case with = Lo

ancer, A typical zze distribution is iltlus<eraicd in ¥
This chservation may Le partly apparent - & shilvc cowards sarilen
decades would be expected in any population of veounger coopcsiiion

Lut 2t s also real.

The earvlier incepiilion may bp attributed t
4y -

potent carcinogen at a very youug age.

the figure that schistosomal bladder cancer becomes poomirant at th

fourth decade, but abeut & per cent of casas appeared

=

There may be a tendeucy to start screening carly

nearly all the persons at risK. Moreover, for you;

suved would yield more yvears of life than for correspondl—g r.m72er

o
.
g
"Cﬁ
l
fi
b
L%
|J
L
b
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of older patients. On the viher hand, the pich~up O LanlLiy cases
is likely to be low, and the nunber of people screened may te foo
enormous to handle, So we .attempted to defline the npiimur mitartirs
peint beyond which we can detect the maximin nunber ol r~amzer casss

by screening the least™imber of people.

Figure 1 shows itwo curvies 1 one ghows “the zge dis ril.ticsn of

bladder cancar cases 1n the Medical Research Institute =i thea oltl:ir

shows the age distribuition of the populsiion in Beheirz Province,

The point of intersection of these twe curves {age 32} ~as <

as the starting point. Table 3 further illustratss thisz

Zﬂ
E)
It
k!
1
4
'
o
i
T
ASS
L
£l
-

1f we screen the group at risk bevond 30 vear

1

per cent of cases by scrgening orly 27.8 per cent of <.z o=z il

group, but if we take 40 years as & starting peoint, ve Jeizzt 7507

per cent of cases by screening only 14.}1 per cent. 1%

visable {o start screening above the age of 40, and ze

and experience are developed, to lower the age to 30,

Teble 3

Bladder Caszas, Medical Hesearch Instituze, g

& » Fe = s e
Average Beheira Populaticen,Tenr iG80-1376
R

Are in vears Cancer

Balow 30 71 6.1 255 :
Ahove 70 1101 493.9 w2l T 2T L0

Total 1 172 160,04 1T AT 1C2,0

Total 1 172 100,0 lisy LE&7 1LL.0

Tuosrtence of wescresning

Tt zhould be raaakpﬁzei that 2 scyeening fTest will detest inm2idznt
and prevalent cases ut a ceriain peint of time. Thus it is n<cesszrv tha=
individuals with both positive and negative screening zresules so2ld be
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the positives) by appropriate diaznostic procedures, anc the latter
by periodic rescreening . This is very important, as a nogeilve To-
sult may impari a sense of false security and thus a tendencr to de-
£,

lay 17 cancer symptoms appear.

Problems of implomentation

The problems of such a survey cannot be oversstimated, =2van with
lamitation ol ithe screened population by age or by area, Anart fron
the demanrds placed on the services necessary for foldow-up of scroe-
ning procedures when even highly sensitive tests are used, attention
should be given te the relative merits of using manpower znd sther
resources for new procedures in the light of competing meldical roals
of the community, TInorder to zcconomize in personnel and Taclliil
the cancer detection campaign should be integrated into fhe zirvealy
existing serviceé, namely the schistomiasis dispeusaries s»hich arTe

1dely distributes in all rural areas. It was decided o stari in
one stoh dispensary, as a pilot study, ard to extend the g¢re
25 experience is developed, enough persecnnel trained, ard the prab-
o ementation solved. The control group is choesen {Trom

&3~

.
-+ 1. sy o
AT L mame gr

an
the same region. As there fé an et}1r1¢ yrabﬁem in dewving persons
cup a method which may be beneficlal, but certainly
i

, . s
nermless, and

‘J-
;:;

O @vaol

SERLPLILE gifﬁiculmiGSVZit ras dec el o elhooa s

tire control group from sevarate dispensaries, nst nzcoar-~y-1 e
same nuander, but serving an egual size of pepuleiicn.e szl £
the puegvalence of schistosomiasis 1 ﬁhe sgme, the Lotel vowl D
devalopirng bladder cancer would be egual.

Puzluation

Although a very long time may elapse before ihese is o0y LiLirnsi-
rakhle i1mpect on the screened population, it is not recniure iU cliscus

the important poaint of svaluation. Any medical procedure has ico he

et T

raluated in erder Lo decids vhether or not 1t is worihwhilszs —u oost

e

and effort. In this, two different criteria are used

1, Cost/henefit ratio, Here the benefit gained 1is cumpare? tr the

cost in terms of manpower and facilities.
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2., Rislk/benefit ratio. Fhis should be considersd in such procedures,

wWhere a pbtantiaily harmﬁﬂ@@;»ecﬁﬂwré‘is~cpntemplaied.‘ A Clear example
is mammography, wher2 the possible benefit of screening te Tirnd enplv
cancer iz evaluated against tha risk of inducing treast emwcer b Tad—
zation expﬁsurg.‘ It is. clear that this does not apply to 2ur procedursas
as there is no introduciion of chemicals or drugs or exposure to rad-

iation.

In evaluaticn an important cause of m;;inferpretaéion s the
lead time . Increased survival ‘after dizgnosis may mean That lthe

time of diagnosis has been advanced without necessarily rern

v
o

the time of death has been delaved. The lead +ime is

o
interval between diagnosis with the screening programme and when ilie
disease is diagnosed under current medical practice. T
Kurwn, +t can be subtracted from the observed survival *:me, and the
residual time. However, estimation of the "lead time" mavy e 41673
‘if pot impossible, although many formulzae have been wortkoad out, (2]
The difficulty is indr ithese formulae reguive a knewledge of variance
af the <« urat*er of ihe p;e—0¢&n£Cd1 phasé!- This for

T - [ a3 . “~ U i " . ., . R I 4 .
becernr available {or any of the discvases o far swoudied.

P
a

It 18 recognized {that there are wmany ovibher o) . 7+07%s,

the time being the cnly veliable method is the comuor’o:

mer ialitv or age specific survival rates in the entire s-~rv.oen-2
pomulantion with those of +the contrel grouvp. THLE cLopilau.n s sed

take place 1ﬂ the same perlod of time to aveid any temporal verixilors

such as the falling rates of incidence of =zome iypes of ¢concers

{(¢.g. stomach or cervix). This is especially Zmopoviani ir .rmolcasi-o.>
carcers, where 1t mayv Le difficult to knaw whether tho he- o0l ods
dug to the screﬂni% pregrarme or Lo schis osawv agis convorol ocoonsoray

whether it is due toc the combination of both mathods. i.e. primary

and secondary prevention,
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TMMUNGHISTOZHEYICAL LOCALIZATION OF CARCINQOTVERYGNT™
ANTIGEY {(GBA] TN C34T0P BLADDER LSING IMVINGPIEOYIDAI. 190

v, A=, LI T o

Our work includes the investigation and possibility to lccelise the
CEA by immancoperoxidase {PAP) method, in cancer bladder cases and in
different bilharzial metaplastic and preoliferative lesions that =mre

known to be associatéd in bladder schistosomiasis.

36 bladder tissue specimens were examined, 5 normal specimens, 14
specimens with bilharzial proliferative, and metaplastic lesions, in

addition 17 cancer bladder specimens were examined,

All normal urothelium was negative for CEA, The Bilharzial pralifera-

tive & metaplastic lesions,except sguamous metaplastic lesions, did

not demonstrate CEA with the squamous metaplastic lesions (b cases)

demonstirated CEA positive reaction. Thus this lesion could be con-

sidered as precancerocus or squamous c¢ell carcinoma in situ.

The differentiated cancer hladder cases (bilharzial and non-bil-
harzial) including squamous cell carcinoma {7 cases) transitional
cell carcinoma (5 cases}, and adenocarcinoma {(one case) were positive

for CEA with varving degree of positivity not only between different

specimens but also in the same specimen. The undifferentiated

cancer bladder cases {4 cases), bilharzial a2nd non-bilharzial, were
negative for CEA., These obtainable data prove that, CEA staininz
by PAD method can be used with other histological methods, for
determination of the degree of differentiation of a Tumour anad tiis

helps in evaluating the patient's prognosis.

However: this method should be used alone as a Toutine proc

Zhare

M

for tumour identification,. in screening purposes, becaidse as 1T

does not identify the araplastic tumocurs, the percentage of false
negative results will be high.

In addition some studies were done t¢ identify the CEA

and it was able to prove that, CEA is synthesized in the cytop
of the cells and secreteé

lasm
through the cell membrane, and it io =«
a coastituent of the cell membrane.
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RADIGIMMUNOASSAY OF CAPCINCEVHRONIC AMNTIGEY {CEA)
IN PATIENTS WITH CARCINOMA OF THE BLADDER IN EGYPT

CEA 1is measured using radiocimmunoassay in the following groups
give the subsequent resulte 3
15 noymal healthy volunteers, showed CEA.plasma values between
0.70 and 2.70 ng/ml.
Nine cases of chronic bilharzial cystitis, showed CEA plasma
values between 1.2 and 4.4 ng/ml.

There is no statistically significant difference betwean group

1 and group 2.

45 cases with carcinoma of the bladder, CEA plasma values befare
treatment are between 0.20 and 11.30 ng/ml, and CEA plasma values
after treatment are between 0.0 and 6.3 ng/ml.

There is a statistically significant difference between group

3 and grcupvl and 2.

Five patients evaluated immediately after radical radioctherapy
show CEA plasma values bpefore treatment between 5.?5 and 8.30

ng/ml and CEA plasma values after treatment bevwaen 2.

LY = gar
ox AT

5.40 ng/ml.

There is a statistically significant difference between patients

hefore and after radiotherapy.

19 patients evaluated six weeks after radical radiotherapy show
CEA plasma values before treatment between 0.20 and 5.%50 ng/mi

and CEA plasma values after radicotherapy between .00 and 5.30 ng,=1.

There is a statistically significant difference between patients

before and after radiotherapy.



6. 1!t patients are submitted to surgical treatment. CEA plasma

values before treatment are between 1.20 and 11,30 ng/ml anad

CEA plasma values after surgery are between 0.20 and 6.30 ng/ml.

A consistent drop is ‘showed in CEA plasma values after surgery

with reduction in tumour tissue.
Significance ist

a) The test when used in conjunction with other investiga-
tion and clinical assessment, helps to diagnose carcinoma of

the bhilharzial bladder.

.b) The test can be used prognostically and to evaluate
disease Drogress.

Three cases of carcinoma of the bladder were assayed for
plasma and urine CEA evaluation. The plasma CFA values are between
.9 and 8.7 ng/ml. The urine CEA values are batween 10,2 and
3 25 ng/ml. It was observed that the prasence of heavy infecticn

and pus cells in the urine may mask the accurate result. rurtaer

oy

studies to clarify this point in Bgyptian patients should be

£l

[¢ 303

[13]



CANCER FREVENTION AND CONI'ROL (FPROGRAMME PROFILE)

1, Policy Basis

To promote cancer prevention and control, including coordinated cancer
research , WHO will continue its efforts to:

- formilate and review standardized nomenclature, methodologies, eté, and
encourage their widest possible use;

- disseminate information on the latest advances in prevention, detection,
dlagnosis, treatment and rchabilitation for common forms of cancer;

- mobilize resources for setting up national cancer control programmes
wiiin the general health services based on the above-mentioned standards
and methods of detection, diagnosis, treatment and rehabilitation;

- concentrate on programmes for educating the population about known
preventive measures (Sixth General Programme of Work 1978-83, Geneva,
1976 pp. 97). Resolutions: EB17.R40; WHA10.18; WIA26.61l; WHA27.63 .

2, Objectives and targets

Pertinent to the general policy statement the Eastern Mediterranean
Programme and Budget 1976-77 states: Cancer contrel, while further advanced
than the contrel of mental disorders, recelves considerable attention during
1976-77 programmes and assistance will be devoted to laying the "ground work
for effective cancer control services, aiming to expand these in future years",
And the RO statement for the Programme and Budget 1978-79 adds: in close
cooperation with the Regional Cancer Panel and Regional Reference Centres a
special trust will be made to produce better data on cancer of the sites with
special importance in the Region, as well as to lmprove cancer detection, staging,
classification, treatment and prevention.

2.1 Long~term obJectives: to establish comprehensive cancer programmes in
Eastern Mediterrancan countries within the framcwork of national health services -
developing adequate infrastructure for cancer prevention, detection, diagnosis,
treatment and patient's rehabilitation.

2.2 Short~term objectives:

(a) to develop Hospital~based cancer registries in order fto improve
data collected on cancer and establish a real basls for the comprehensive cancer
programme ;

(b) to improve gradually detection, diagnosis and the practical use of
international classification and nomenclature in order to have a uniformity in
terms of data obtained throughout the Region.

S Description

H.l Problem

Cancer is the third cause of death in Eastern Mediterranean Region (Fifth
Report on the World Health Situation 1969-72, WHO, Geneva 1975, pp.l0). No
figures on cancer incidence are available except for Israel where the incidence
has reached more than 200 eases x 1072 in 1965-69. For Baghdad an incomplete



cancer registration has produced figures of more than 120-140 cases x 1077
inhab, in 1975. Some particular cancers have a very high incidence or
freguency in various areas of the Region, Oesophageal cancer reaches
figures as 93 to 110 cases x 10-2 inhab, in the area of Northern Iran,
bladder cancer represents in Egypt more than 20 per cent of all malignant
tumours and skin cancer is quite common in all Region being in most countries
where data are available between the first few sites,

The impact of cancer on health economics and general economics of the
EM countries is not clearly measured but an important number of hospltal beds
is used by cancer patients diagnosed In late stages and therefore in incurable
status, Alsp taking an important toll of adult population cancer deprives
EM countries of the most skilled and the most productive members of their total
population.

5.2  Approaches

In order tec meet the objectives and targets mentioned above the following
approaches have been considered:

1. A Hegional Cancer Panel was established in 1975 with the following terms
of reference:

(a) To assess the cancer situation of the Reglon and advise the Regional
Director on the best way to use WHO technical and financizl suppori to obtain
higher cost/benefit results.

(0) To elaborate a Regional Programme for cancer and to evaluate the develop-
ment of such a programme making the required corrections from time time in
order to adapt the programme to meet cancer realities of the Reglon,

(¢} To evaluate experience collected by Reglonal Reference Cenires on various
cancer sites and types and decide upon the best methods to be disseminated
widely throughout the Region for Cancer prevention, detection, diagnosis, treat-
ment, rehabilitation, etc.

(d) To assess the need to develop scientifie and pracﬁical cancer activities
in areas where a particular cancer epidemiological situation is evident through-
out the Region,

2. Regional Reference Centres (RRC) - various sites on Cancer have been
established for lymphoma and omsophageal cancer at the Cancer
Institute, Teheran; bladder, head and neck cancers at Medical Research Institute,
Alexandria and Cancer Institute, Cairo; and for breast and uwterine cancer at
Salah Azaiz Cancer Institute, Tunis. Future RRCs will be establishedfor other
sites if needed. The terms of reference of the RRCs are:

(2} Research in the field of epidemiology, aetiology and pathogenesis of
the cancers which constituted the specific field of each RRC.

{b) Elabqration of adequate preventive measures.
{¢) Development of early detection methods.,

{(d) . Standardization and recommendation of methods for diagnosis, treatment,
rehabilitation as appropriate for the Region,

(e} Training of cancer personnel at the reglional and inter-countr- level.



3. Country progjects have becen redesizned 1n order to reach the idea of
impicmenting Naticnnl Cancer Propgramme instead of having limited impact in
a gpecific airea ol cancer control,

L, Seminars, symposia and other similar activities are held with the

aim to digseminate information aboutbt nomenclature and classification, adeguate
methods of detecticn, diaznosis, treatment, prevention and registration of
canccr in BM countries,

5 Epidomiological studies are promcted with the aim to gather the necessary
information about cancer patterns in BY countries which can lead to an adequate
planning of Cancer FProgramme,

3.3 Past activities

Activities in the field of cancer have been conducted by this Regional
Orffice since eariy 1960. Projects in various countries: (Egypt, Irag, Iran,
Israel, Jordan) have started in 1965-G3. Courses on cytotechnology and cyto-
pathology werc organized since 19693, A Oroup Meeting on Cancer Control held
in 1971 in Baghdad has reviewed the sltvation of cancer in EM countries and
emphasized the need for a bigger effort in this direction (see EN/CAN/33). A
Symposium on Lymphomas (Hammamet, Tunisia 197U4) has defined the main approach
in the field of a very common type of tumour for EM countries. (see EM/CAN/43).
The Flrst Meeting of the Regional Advicsory Panel on Cancer has cutlined the
Aegieconal Cancer Programme and reconmended the establishment of Regional Reference
Centres for various sites of cancer (sce EM/CAN/4L),

2,4 List of present projects and activities within the programme - for
ecrojects sece attached table.

Other activities within this Programme were:

e First Meeting of the Regional Advisory Panel on Cancer, Alexandria,
19 « 21 February 1975,

2 Courses on Cytetechnology and Cytopathology, Teheran, August 1975 -
February 1976.

3 Symposium on Breast Cancer organlzed by the Cancer Institute,
Teheran and co-sponsored by WHO/EMRO, Teheran, 14 - 16 April 1975.

be Multidiseilplinary Meeting on Lymphomas and Alpha Heavy Chain Dizease,
Teheran, 19 -~ 21 April 1975.

5. National Seminar on International Histologlical Clasgification of Tumours,
Karachi, 27 - 30 October 1975.

6. National Seminar on Bone Tumours, Karachi, 15 - 18 March 1976 .

7a Group Meeting on éancer of the Cervix Uteri, Tunis, 15 ~ 17 November 1976.

8, Second Meeting of the Regicnal Advisory Panel on Cancer, Tunis, November 18,1976
9. Regional Seminar on international Clasgification of Tumcurs with the par-

L2¢ipation of pathologists from: Zgypt, Iran, Iraq, Libya, Saudi Arabia, Syria,
Laceie and Tanteia, Bashdad, 28 November - 2 Deconber 1976,



10. Course on Epidemiology of Chronic Diseases with special emphasis
on Cancer, Karachi, 22 October - 3 November 1977.

11. First Middle East Cancer Conference organized by the Federation
of Middle East Cancer OrganiZation, November 1977.

12. Third International Symposium on Oncolegy, organized by the
Cancer Institute, Teheran University and co-sponsored by WHO/EMRO
4 - B March 1978.

13, Third Meeting of the Regional Advisory Panel on Cancer, Teheran,
9 March 1978
14. Slide Seminar on Cancer Pathology (WHO co-sponsoring with

Naticnal Cancer Instit ute, Cairo), Cairc, 1 = 5 December 1978

15. Seminar on Bladder Cancer, National Cancer Institute, Cairo
11 - 14 December 1978.

16. Fourth Meeting of the Regional Advisory Panel on Cancer, Karachi,
14 - 15 March 1979.



h
k1
4.2
4.3
4.4
4.5
4,6
5.

5l

Monitoring and conlrol information

Programme milestones - see attached table 4.1

Programme stof{ - gec attached table 4.2

Pellowsnips ~ see atthched table 4.3

Supplies and eguipment - see attached table 4.4

Other activitics - see attached table 4.5

Budget and finance information - see attached table 4.6

Participants persons, groups and ingtitutions

WHO Staff - all WHO long-term field staff in this Programme was dis-

continued gradually during 1975 and 1976, Only the Regional Adviser and

one
and

secretary covering two other programmes {Biomedical aspects of Radlation
Malintenance and repair of medical equlpment) are left at the Regional

Offlice level,

D42
A-
1.

Qther participants

Regional Advisory Panel on Cancer
Dr M,E.A. El Kharadly, Professor of Oncology, Medical Research Institute,

Alexandria, Egypt.

24

Se
4.

5e

Dr Youssef I, Omar, Chie[ Radiotherapist, Al Sabah Hospital, Kuwait
Dr N, Mourali, Director, Salah Azalz Cancer Institute, Tunis, Tunisia,
Dr Kh., Al Qassab, Professor of Surgery, Medical College, Baghdad, Iraq

Dr El1 Sheikh Abdel Rahman, Director, Radiation and Isotope Centre,

Khartoum, Sudah.

6.
7.

8.

Dr S. Shahbender, Dean, National Camcer Institute, Cairo, Egypt
Dr I. El Sebai, Professor of Surgery, National Cancer Institute, Cairo, Egypt

Dr S.H.M. Zaidil, Professor & Head, Radiotherapy Dept., Jinnah Postgraduate

Medical Centre, Karachi, Paklstan.

B~

1.
Dr

Dr

2,

?.
Dr

Regional Reference Centres (RRC)

FRC on Bladder, Head and Neck Cancer, Medlcal Research Institute, Alexandria -
M.E.A. El Kharadly, Professor of Oncology.

RRC on Bladder, Head and Neck Cancer, Cancer Institute, Cairo -
8. Shahbender, Dean.

RRC on Lymphoma and Oesophageal Cancer, Taj Pahlavi Cancer Ingtitute, Teheran =

RRC on Breast and Uterine Cancer, Salsh Azaiz Cancer Instit ute, Tunis -
N. Mourali, Director.



Potential participants

J
Dr Y.T. Omar, Chief Radiotherapist, Al-Sabah Hospital, Kuwait (Kuwait)

Dr S.M. Masood, Professor of Radiotherapy, Mayo Hospital, Lahore (Pakistan}

Dr CGul Rahman, Director, Institute of Radiotherapy & Nuclear Medicine,
Peshawar, (Pakistan)

Dr A. Toussi, Radiotherapist, Nemazee Hospital, Shiraz (Iran)
Dr T.H. Minwer, Radiotherapist, Ashrafiah Hospital, Amman (Jordan)

Dr Phiiip Salem, Medical Oncologist, American University Hospital, Beirut
(Leban?n)

Dr M. §akka Amini, Director, Radiotherapy & Nuclear Medicine Centre,
Damascus (Syria)

Dr D. Souliotis, Radiotherapist Consultant, Nicosia General Hospital,
Nicosiga (Cyprus)
1

|
Essential reporkts, documents and publications

Assignment Report "The Cancer Institute, Cairo", 9-31 December 1970 by
Y. Cachin, WHO Consultant (EM/CAN/30)

Assignment Report "'Cancer Control in Iran, Iraq, Sudan and Tunisia" by
Professor M,E,A. El Kharadly, WHO Consultant (September - October 1971)
(EM/CAN/31)

Group Meeting on Cancer Control, Baghdad, 27 November to 1 December 1971
(EM/CAN/33)

Assignment Report "The Nzational Cancer Institute, Cairo", 12-24 December
1971, by Professor M. Tubiana, WHO Consultant (EM/CAN/34)

Rapport de fin de Mission '"Lutte contre le cancer", 19-23 mars 1972 by
Professor G. Riotton, WHO Consultant (EM/CAN/35)

Report on a visit "Establishment of a Cancer Registry, University of
Isfahan, Iran, 1222 February 1972 by Miss E.H. Brolly, Regional Medical
Records Officer (EM/CAN/36)

Assignment Report "Cancer Institute, Cairo, 2-22 December 1971 by
Professor G. Cardinali, WHO Consultant

Rapport de fin de Mission "Lutte contre le cancer en Tunisie", 19 - 24
novembre 1972 by Prof. G. Riotton, WHO Consultant (EM/CAN/37)

Rapport de fin de Mission "Registre des tumeurs eu Liban (Lutte contre
le cancer)", 21-24 January 1973 by Prof. G. Riotton, WHO Consultant

Reportfon a visit to the Sudan, 16 February - 2 March 1974 by Dr
N.T. Racoveanu, Regional Adviser on Radiation Health & Cancer (EM/CAN/38)

Assignment Report "Practice of Cytology in Israel", 6-16 November 1972
by Dr John K, Frost (EM/CAN/39)

Assignment Report "Improvement of Radiotherapy, Iran', January - May 1974
by Professor Harold Ham, WHO Consultant (EM/CAN/40)

Rapport sur une visite en Tunisie, 19-30 March1974 by Dr N.T. Racoveanu,
Regionadl Adviser on Radiation Health & Cancer (EM/CAN/&1).



Report on a visit te Democratic Yemen, 11-25 Cctober 1974 by
Dr N.T. Racoveanu, Regional Adviser on Radiation Health & Cancer
(PM/CAN/42)

ReporlL on a visit to Pakistan, 9-21 March 1975 by Dr N.T. Racoveanu,
Regional Adviser on Radiation Health & Cancer (EM/CAN/45)

Report on a visit to Irag, 3 - 7 March 1974 by Dr N.T. Racoveanu,
Regional Adviser on Radiation Health & Cancer (EM/CAN/47)

Ass ignment Report "Advanced Course in Cytotechnology, School of
Cytotechnolegy, Israel, 5 March - % April 1975 by Mrs J.H. Rodner,
WHO Consultant (EM/CAN/48)

Assignment Report "'Cancer Control, Libyan Arab Republic, September
1973 - September 1975 by Dr W.K, Jasinski, WHO Radiotherapist
(EM/CAN/49)

Assignment Report "'Seminar on Tumours of the Bone, Karachi, Pakistan
15 ~ 18 March 1976 by Mr J. Chalmers, Prof. H.A., Sissons and
Dr D,J. Stoker, WHO Consultants (EM/CAN/50)

Report of the Group Meeting on Cancer of the Cervix Uteri, Tunis
15 - 17 November 1976 (EM/CAN/51)

Report of the Second Meeting of the Regional Advisory Panel on
Cancer, Tunis, 18 November 1976 (EM/CAN/52)

Report on a visit teo Bahrain, 27 March - 5 April 1977 by Dr
N.T. Racoveanu, RA/Radiation Health & Cancer (EM/CAN/53)

Assignment Report - Cancer Control in Saudi Arabia - 15 February
to 14 March 1977 by Prof. M.E.A. El Kharadly, WH) Consultant
(EM/CAN/54)

Report on a WHO Seminar on Tumours of the Female Genital Tract,
Karachi, 21-24 March 1977 by Drs R.M, Feroze & M.C. Anderson,
WHO Consultants (EM/CAN/55)

Report eon a visit to Kuwait, 25 September - 1 October 1977 by
Dr N,T, Racoveanu, RA/Radiation Health & Cancer (EM/CAN/56)

Report on a visit to Isfahan, 8 October 1977 by Dr N,T. Racoveanu,
Regional Adviser on Radiation Health & Cancer (EM/CAN/57)

Assignment Report - Cancer Registration in Iran, 6-27 December 1977
by Dr Ruth Steinitz, WHO Consultant (EM/CAN/58)

Report on Strengthening Cancer Control Activities at country level
EMR (Kuwait, Iraq, Sudan) (EM/CAN/59 A/B/C)

Report on a visit to Jordan, 20~25 September 1978 by Dr N.T. Racoveanu,
Regional Adviser on Radiation Health & Cancer (EM/CAN/60)

Report on the Third Meeting of the Regional Advisory Panel on Cancer,
Teheran, 9 March 1978 (EM/CAN/61)

Assignment Report, Project for Training of Cytology Personnel and the
Establishment of two Gynaecelogical Cytology Laboratories in Alexandria,
Egypt, 24 January - 22 September 1978 by S.L. Bradford, WHO Cytology
Consultant (EM/CAN/62)

Report on a visit te Cairo, 1-5 December 1967 by Dr G,Gomez-Crespo,
Regional Adviser on Radiation Health & Cancer (EM/CAN/G63)

Report on the Fourth Meeting of the Regional Advisory Panel on Cancer,
Karachi. 14-15 Mareh 1979 (EM/CAN/64)



6.2 WHO Publications on Cancer - Expert Committee Reports

i. Cancer Control - Tecchnical Report Series (TRS) 251, 1963
2, Cancer Treatment - TRS 322, 1966

3. Chemotherapy of Cancer - TRS 232, 1962

. Early Detection of Cancer - TRS 422, 1969

5. Prevention of Cancer - TRS 276, 1964

6.3 Study Groups

1. Epidemiology of Cancer of the Lung - TRS 192, 1961
7. Related programmes and activities
7.1 WHO programmes and activities - no clear working relations are

now established between this programme and all other WHO programmes

which are really related,with two exceptions, Biomedical Aspects of
Radiation which has some common areas - Radiotherapy mainly, and

Family Health (Maternal and Child Health) with which eytology laboratories
were developed in a joint effort,

Other WHO programmes have a real impact on the cancer programme
and common activities should be developed in the future; these are:

1. Health of Working Population - the major activity being in the
field of occupational carcinogenesis.

2. Control of Envirommental Pollution and Hazards in related with
the control of environmental carcinogens,

3. Food safety - in controlling carcinogens in food products,

4, Drug pelicies and management- in monitoring potential carcinogenic
effect of drugs.

5. Malaria and other parasitic diseases - is particulerly in this
Region related with control of schistosoma-induced bladder cancer,

6. Bacterial and wvirus disease is related with viral etiology of cancer.
7. Oral tealth has relation with oral cancer programme very common in

some areas of this Region.

8. Health Education has a very important role te play in comprehensive
cancer programmes,

Unfortunately due to the inneficient system of co-ordination which
exists inside qf WHO and to the fact that cancer is not regarded by those
in charge with the above-mentimed programmes as a real health problem for
EM countries, the cancer programme has not been able to establish relations
with the above activities.



8. Analysis and evaluation
8.1 Criteria - Cancer programme has specific indicators which could
be applicd Lo various activities ag: deteclion, diagnosis, Llrealment, cte,

Unfortunately with the actual lack of data in EM countries such indicators
cannot be largely applied on a Regional basis. For small delimited areas
information has been produced regarding cancer incidence - general or for
a particular site, stage at diagnosis, efficacy of treatment measured by
five years survival, etec.

The actual principal aim ol Lhe cancer programme is to improve
cancer data throughout EM countries introducing hospital-based cancer
registries, It is envisaged as a second step to define the population
covered by the cancer registry and derive cancer incidence - as mentioned
in Baghdad the relative incidence during 1975 has been already more than
100 cases x 102 iphabit.

Cancer incidence is a scientific measure of the magnitude of cancer
as a public health problem and a basic indicator for all planning activities
in the field of cancer.

Another step will be to improve the follow-up of cancer patients
from 20 - 30 per cent to 90 - 50 per cent in order to be able to produce
the survival rates. This is a scientific measure of the ffectiveness of
detection, diagnosis, staging and treatment activities.

This is the rational approach for indicators able to measure both
the efficicncy and effectiveness of cancer programme which is followed.



35 Present projects in operation

Project Profile locatlion:

Project Code Project title W’ - RO - HE
IRA/CAN/00L Cancer control RO
IRQ/CAN/COL Cancer control WR
PAK/CAN/OOL Cancer control WR

TUN/CAN/COL Cancer control WR
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FROGRAMME MILESTONES

:dlestone

Expected completion
time

Status: date and description

Stzriing cancer control
project IRY/CAL/001

Starting cancer control
projeet IRA/CAN/001

Cancer control project
STUD/CAN/COL

1965

1966

1967
ended

1970

January 1977: 23 Radiotherapy and Kuclear Medicine
technicians were trained., A WHO Radiotherapy tech-
nical post has been discontinmied sinece end 1575, The
Government has been encouraged to start a Compreinensive
Cancer Programme., Cancer Registry established in 1974
hag been able to reach during 1975 en incidence figure
of approx. 120-130 cases/10-D> inhab. for Baghdad area,
Registration was continued during 1976.

January 1977: This project has not been defined as
target, consultant services, supplies and fellowships
have been provided at the country's request. In 1975
after the First Meeting of the Regional Advisory Panel
on Cancer and the e$tablishment of the Regional Reference
Centre on Lymphomas and Oesophageal Cancer at TaJ Pahlavwv:
Cancer Institute (TPCT) in Teheran, the aims of the
project were reconsidered, Now a Cancer Reglstry is
under preparation at TPCI, A study cn IPSID has been
started, TIECI acting asg reference for all pathological
material, A pllet project envisaging the utilization
of cytology in early detection of cesophageal cancer is
under trial.

Janmuary 1977: The project has been successful in helginz
Sudan to establish a Radiotherapy and Radiolsotope Cantre
in Khartoum which is now functioning, Attempts are noy
made to utilize this Centire as a foeal point for a come-
prehensive cancer programme, A Pathology based Cancer

Registry is functioning in Khartoum since 1967, 170
assistance to the project has been ended in 197C.




Miles<one

Expected completion
time

Status: date and description

L, Btarting cancer control
projec TUI/CAT/00L

. LCancer zontrol broject
BGY/Car /001

1967

1968
ended

1971

Jamuary 1977: The aim of the project has not been
defined - a pilot study for early detection of
accessible female cancers {cervix uteri, breast,
thyroid) has been started in Djebel Lahmar (near
Tunis). but has not been followed up. A hospital-
based cancer reglstry has been organized with WHO
assistance at Salah Azaiz Cancer Institute (SACI -
Punis).e A WHO Technical Officer post has been ter-
minated in 1975 and with the development of the
Regional Reference Centre for Cancer of the Breast
and Uterus the project has been reoriented. A
consultation was organized in May 1976 concerning the
epidemiclogical patterns of the inflammatory type of
breast cancer and a Group Meeting on Cancer Cervix
Uteri was held in November 19786, This Group leeting
was preceeded by an epidemiological study which has
been sucgcessful in collecting data in regard with
Cancer Cervix Uteri in 10 EM countries,

January 1977: Not well defined as target the project
has provided consultanis, supplies and equipment and
fellowships to the Cancer Institute in Cairo.  WHO

assistance has been terminated in 1971, At present
an attempt is made to start again the activity as WHO

Regional Reference Centre for Cancer of the Bladder and

Head and Neck. No progress has heen made since Juns
1975 when the BRC was designated.



Milestone Expected completion

time

Statug: date and description

Starting nroject Courses on
Cvtopathology, Cytotechnology
TCR/CAN/00L

Cancer consrol project
Y SNAT A
A,J_L/'/Cslu'!/ Col

Course on cytopatholozy
ISR/CAN/COL

Jroup pMeeting on Cancer Control

-] - |
Sapagad

Symposiun on Lymphomas, Tunis

Plrst ecting of the Regional
Advisory Panel on Cancer,Alexandria

Designatl cn of three nezional
Reference Centres for Cancers
of the: cesophagus, lymphonas,
bladder, head and neck, breast
and uterus.

1969

1971
ended
1g72
1872
1971

1974

1975

1975

January 1977: 3 Courses on Cytopathology and

courses on cytotechneology were neld at Taj Pahlavi
Cancer Institute, Teheran., 1§ cytopathologistzs and

2 eytotechnologists from various M countries have
graduated. lavoratories Tor cytolegy are now active
onhly in few places in the Region (Teheran, Saghdad,
Cairo, Xuwait, Tripoli, Tunis).

January 1977: The aim and the acnisvements of this
project are not clear,

Janmuary 1977: The training organized has been success-
ful, Israel has now a network of Cytelogy laboratories.

January 1977: The Meeting has reviewed the problem of
cancer in EM countries and established some priorities,.

January 1977: Recommendations mve emphasized the
importance of lymphoma in EM countries and particularly
of IPSID and have proposed a rational approach for
diagnosis, treatment and further studies particularly
in the field of epidemiology.

January 1977: Regional Cancer Programme was approved,
This programme could be used as a model for preparation
of Natlonal Cancer Programmes. Regional Reference
Centres for cancer of the oesophagus, lymphoma, bladder,
head and neck, breast and uterus were reconmnended,

January 1977: The RRCs have been involved in developing

epldemiological regearch in order to improve the actual
data for the specific cancer site, AlSo some clinical

protocols are under study in view of a larger applica-
tion of the pilot study will end successfully.




[Milestone Expected completion Status: date and description
time

13, Multidisciplinary meetings 1975 January 1977: A standard approach in studying IFSID
coacerning lymphomas and hag been discussed together with a protocol which
immunoproliferative small will enable a coprrect multidisciplinary study aimed
intestinal diseazse (IPSID) at clarifying the etiologlcal mechanisms of this

disease which represents the transition between
chronic inflammation and malignancy.

14, Na 49n%l Seminar on Interna- 1976 January 1977: This seminar has succeeded to brief
tioﬁéineigéégllcation of the 40 Pakistani pathologists how to use the IHKCT
tunours (IHCT) in Karachi in their acgivity. It is hoped that the Cancer
{Pakistan) Registration in Pakistan will be improved and the

pathological diagnosis will be better standardized.

15, Bone tumours Seminar, 1976 January 1977: The participants have reached a better
Karachi (Pakistan) understanding of the way for diagnosis, treatment as

well as epidemiology of bone tumours which have a
higher incidence in some areas in Pakistan,

16, Group ieeting on Cancer of 1976 January 1G77: An epidemiological study has collected
the Cervix ‘Uteri (CCU), figures on actual situation of CCU in 10 EM countries,
Tunis {Tunisia) Stage at diagnosis, treatment methods and some eplde=

miological data are now available. In Tunisia also
data on 3 and 5 years survival have been produced.

The Group Meeting has reached an agreement on staging
diagnosis and treatment methods as well as on a elini-
cal and epidemlologlc protocol for the use in EM
countries,

17. Second leeting of the Regional 1976 January 1977: The following subjects have been examinced

Adviscry Panel on Cancer,Tunis

and appropriate recommendations were made,
(a) review of activitles of RFRC during 1976 and the
programmes of RRC for 1977-78.
(b} cancer priorities in EM countries:
(£} how to improve the actual data on cancer
incidence and prevalence;

{ii) how to improve cancer prevention and detsciion



Milestone Expected completion

time

Status: date and description

18.

19,

20.

21‘

22,

Regional Seminzr on International
Classification of Tumours,Baghdad

Meeting of pathologists investigating
IPSID, Teheran

National Meeting on Female Genital
Tract Tumours, Karachi

Regional Course on Epidemiology of

Chronic Diseases with emphasis on
4

Cancer, Karachi

Third Meeting of the Regional Advisory
Panel on Cancer, Teheran

1976

1977

1977

1977

1978

January 1977: 18 pathologists from 8 EM countries

have examindd the ways to improve the use of IHCT

during their activity and to reach a standardized

way for classification and coding of tumcurs. The-
ICD-0 coding was stressed,

%ﬁngggﬁé%%%%ogical, immunological, pathclegical
and clinical aspect of immunoproliferative small
intestinal disease was reviewed and different
proposals for research, in immuncproliferative
small intestinal disease was studied,

January 1978:

January 1978:

January 1978 : members of the panel have partici-
pated in the third meeting and the following
subjects have been examined and appropriate
recomméendations were made:

{(a) evaluation of the activities of the RRCs on
cancer during 1977.

(b) review of cancer activities in EMR during 1977.

(c) suggestions for cooperation in improving cancer
infrastructure and cancer activities,

(d) how to strengthen cancer activities in EM
countries.




Milestone Expected completion Status: date and description
time
23. Fourth Meeting of the Regional 1975 January 1979: members of the panel participated
Advisory Panel on Cancer, in the fourth meeting and the following subjects
Karachi have been examined and appropriate recommenda-

tions were made:

a) report on the activities of the RRCs during
1978.

b) new developments in cancer activities in
EM Region during 1978,

¢) new activities proposed.
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RESEARCH IN THE REGIONAL CANCER PROCRAMME



AWIRUBYCT 0N

The promotion and development oi research activities in relation to various WO
programses al the regional level, have received an impetus since 1975, when the decision
was made to establish Regional Advisory Committees on Bicmedical Research, and to
involve the Repional Offices Lo a much greater extent in the Organization's research
activities.

However, in EMRO, interest in resecarch activities in the field of Cancer dates
back to the Group Meeling convened in November 1971 in Baghdad, when experts from
within and outside the Region gathered to discuss and review the problems of cancer
contrel and rescarch in the Region,

In early 1975 the Regional Advisory Panel on Cancer was established with the
[ollowing terms of reference:

1. To assess the cancer situaticon in the Region and advise the Regicnal Director on
the best way to use WHO technical and financial support to obtain higher cost/benefit
results.

2, To elaborate a Regional Programme for cancer and to evaluate the development of
such a programme, making the required corrections from time to time in order to adapt
the programme to meet cancer realities of the Region.

3. To evaluate experience collected by Regional Reference Centres on various cancer
sites and types, and to decide upon the best methods to be disseminated widely through-
out the Region for cancer preventiom, detection, diagnosis, treatment, rehabilitatien,
etc.,

4. To assess the need to develop scientific and practical cancer activities in areas
where a particular type of cancer situation is evident throughout the Regioen.

The Panel, since its ipnception, has continued to meet annually in different
countries of the Regioen,

Following the recommendations of the first meeting of the Advisory Panel, the
following Institutes were designated us Regional Collaborating Centres:

1. Medical Resgearch Institute, Alexandria
Regional Collaborating Centre for Cancer of the bladder, hypopharynx and head
and neck

2. National Cancer Institute, Cairo
Regional Collaborating Centre for Cancer of the bladder, hypopharynx and head
and neck

3. Salah Azaiz Institute, Tunis
Regional Cellaborating Centre for breast and uterine cervix cancers

4, Cancer Institute, Teheran
Regional Collaborating Centre for lymphomas and oesophageal cancer



Thae terms of roference of these Collaborating Centres are:
1. Research in the field of epidemiology, aeticology and pathogenesis of cancer
which constituted the specific field of each RCC.
2. Elaboration of adequate preventive measures.
3. Development of early detection methods.

4. Standardization and recommendation of methods for diagnosis, treatment,
rehabilitation Fs appropriate for the Region.

5. Training of cancer personnel at regional and inter-country level.
l
The activities of the Collaborating Centres are reviewed during the annual

meetings of the Regional Advisory Panel.

CANCER SITUATION IN THE REGION
\

In order that the proposed regional research activities in the field of Cancer can
be reviewed in the correct perspective, a resumé of the Cancer situation in the Region
and of the existing resources for Cancer Control and research, is given below.

Most of the available data on Cancer in this Region is based on relative frequencie
obtained from hospital-based cancer registries. There are only three population-basedd
cancer registries (Iran, Iraq and Israel), of which only one is able to produce true
cancer incidence data.

Some of the common cancers in the countries of this Region are:

Skin Cancer

Skin cancer in most of the Middle East countries was found to represent between
10 and 28 per cent of all cancers. It is common not only in males, but the relative
frequency in fepales is also high in Afghanistan, Iran, Iraq, Israel, Lebanon and the
Sudan,

Until now no reliable information concerning the dose/effect relationship for
ultraviolet exposure and skin cancer exists and the area of Middle East countries offers
the best possibilities for such research. It is predictable that an increase in skin
cancer will be observed in all countries of the area, if proper data become available
in the future.

L homas

These constitute another type of malignent tumour prevalent in Middle East countrie
Under this term are included Hodgkins as well as non-Hodgkins lymphomas (lymphosarcoma,
reticulosarcome, etc.) and abdominal lymphoma.

Lymphomas ‘are the second commonest type of cancer in males in Afghanistan, Iran and
Lebanon and the first in Traq. Even in those countries where lymphomas are not among
the first two types, they occupy the third to fifth place (Egypt, Israel, Sudan and
Tunisia). Roughly it could be said that 8-12 per cent of all malignant tumours in
Middle East countries are lymphomas.



Data obtained from the Israeli Cancer Registry about these who immigrated to
Israel from various parts of the world show clearly that lymphomas are more frequent
in immigrants from the North African coast (Morccco, Algeria, Tunisia, Libya, Egypt)
and Asia (Iran, Iraq, Yemen, Democratic Yemen) than in those coming frem Europe.
Except for some African ccuntries, in no other area of the world are lymphomas so
frequent as in the Middle East countries,

A particular type of gastro-intestinal lymphoma with production of an abnormal
immunoglobulin has been described. This type of lymphoma was later found in other
countries around the Mediterranean as well as in South Africa, the Far East, etc.,
and was called Mediterranean lymphoma or immunoproliferative small intestinal lymphoma
(IPSID).

Bladder Cancer

This is another frequently seen cancer in the Middle East, where schistosomiasis
is widespread ~ the Nile Valley as well as the Tigris and Euphrates valleys seem to
be the main areas involved, although schistosomiasis is known in some parts of the
Middle East (Saudi Arabia, Democratic Yemen, Yemen, Iraq, dran, etc.). Bladder cancer
is a very interesting subject for the Middle East countries, being until now the only
human cancer in which a parasite has an aetioclogical role.

In countries outside this Region bladder cancer does not constitute more than
7 per cent of all malignant tumours, while data from Cancer Registries in Cairo and
Alexandria show that it accounts for 15 te 38 per cent of cancer in males and 4 - 11
per cent in females. In Traq, where at least 1 million schistosomiasis cases must
exist, there is also a high frequency of bladder cancer in males and females of up to
14 per cent. In the Sudan this abservation is not seen due to misleading reporting
(all urinary cancers which are perhaps mainly bladder). In Isral and Lebanon bladder
cancer is also within the first ten most frequent cancers. Data obtained from the
Israeli Cancer Registry show that immigrants from Morocco, Algeria, Tunisia, Libyd and
Egypt have twice the frequency for bladder cancer as that encountered in Israeli-born
with Asian-born immigrants (Iraq, Iran, Yemen) being situated between the two above-
qyoted categories, '

Oesophageal cancer

This is another type of cancer particularly widespread in Eastern Mediterranean
countries., It constitutes 14 ~ 15 per cent of all malignancies in males and 6 - 9
in females in Iran. Although no proper data have been published, cesophageal cancer
is also encountered in Saudi Arabia, the two Yemens and Afghanistan. In high incidence
areas, the age~adjusted figures reach 140 for males and 130 for females per 100 000
population. The high frequency of oesophageal cancer is noted in North East of Iran
with an incidence rate of 210 per 100 000 population in males and 185 per 100 000
population in females. The factors which may play a role in the aetiology of this
disease in Iran may be due to the following: tobacco, Nass, alcohol, opium, sukhteh
(burnt residue of opium), tea, riboflavin deficiency, Epstein-Ban virus or histo-
compatibility antigen.

In the high risk area, an asymptomatic chronic oesophagitis was noted and is
probably a preneoplastic lesion.



Oral Cancer

It has a high incidence especially in Pakistan; in the Karachi area more than
21 per cent of cancers in males and 18 per cent in females consist of cancer of the
oral cavity. 1In terms of incidence this represents approximately 25 cases per 100 000
inhabitants. Premalignant oral lesions such as leukoplakia, severe dysplasia, etc.
were found in 705 per 100 000 iphabitants. Apart from Karachi, oral cancer was
reported also in Jamshoro, Multan and Lahore with a frequency between 10 and 20 per cent
in males as well as in females. Other countries from the Middle East where oral
cancer is reported are: Sudan (5.7 per cent in males; 3.2 per cent in females) and
Egypt, Afghanistan, Iran, Lebanon and Tunisia.

The main explanation of the high frequency of oral carcinoma in Middle East
countries could be related to chewing and smoking habits,

In the Sudan the use of Trombac (local tobacco) mixed with Atroon (mixture of
sodium carbonate and bicarbonate and other chemiclas) placed under the tongue or lip
has also been incriminated.

No epidemiological data are available concerning the effect of chewing bethel,
khat or cther similar vegetable products which are common in other Eastern Mediterranean

countries.

Nasopharyngeal carcinoma

This has a higher frequency in Tunisia (11.5 per cent in males; 5.0 per cent in
females) but is also found in Egypt, Iraq, Lebanon, Pakistan and the Sudan, As with
this disease in the Chinese population, the hypothesis of EB virus is now under verifi-
cation, together with the idea of a special susceptibility of local populations to this
type of tumour,

Bone tumours

Mainly osteosarcoma - have a high frequency in Pakistan (5.2 per cent in males;
3.4 per cent in females) reaching in some provinces even a higher percentage (Peshawar
8.9 per cent in males; 5.6 per cent in females - Multan: 6.7 per cent in males; 5.5
per cent in females, etc.). Similar figures are found in Afghanistan. No explana-
tion could at present be offered for this observation.

The most common tumourxs in other parts of the world which have a peculiar digtri-
bution in some Middle East countries:

1. Breast cancer - comments are based only on available figures on relative frequency
and therefore could be subject to some bias. Eastern Mediterranean countries could be
divided into three main categories in respect to breast cancer frequency in females:

(a) High frequency: Breast cancer is the first cancer site in females in Egypt,
Israel, Pakistan, Sudan and Tunisia, accounting for 20 per cent and more of all
cancers., A similar situation is found in many other countries such as Canada
(22.5 per cent); New York State (23.4 per cent); England (23.7 per cent);
Sweden (23.8 per cent); Denmark (19.8 per cent). Mention should be made of a
particular form of inflammatory breast cancer which seems to be very common in
Tunisia.




(b) Medium frcyuency: Breast cancer being Lhe Lirst or sccond most [requent
malignant tumour in females with 15 to 19 per cent, as in Afghanistan, Iraq and
Lebancn., A similar situation is found in Iceland, Finland, Nigeria, etec.

(e} Low frequency: Less than 14 per cent, breast cancer being in the third
positicon = Iran (situation similar to Yugoslavia, Japan, etc.).

2. Cervical uterine cancer - three tendencies could be seen:

(a}  High frequency: 20 per cent and over - cervical cancer being the first
localization in females as in Lebanon (38 per cent) and Iran (21.1). Ethiopia

has also a high frequency of cervical cancer; Uganda (26.2 per cent); South Africa
(41.9 per cent); Chile (30.3 per cent); Colombia (35.0 per cent); Singapore

(26.8 per cent). In Tunisia its frequency is 18.4 per cent and is in the second
place,

(b) Relatively low frequency: Cervical cancer being between 6-12 per cent and
having a position lower than the third localization among malignant tumours.
Such a situation is encountered in Egypt, Iraq and Pakistan. Similar data were

obtained f?om Canada, New York State, England, Finland, Iceland and Sweden,

(c) Very: low frequency: Less than 3 per cent as in Israel and Afghanistan. Such
a situation was not found in the group of countries which were investigated in
this respect.

3. Lung cancer - is not very common in Middle East ccuntries. Frequencies between
4.0 and 10.5 per cent were recorded in Iran, Tunisia, Pakistan and Israel; and its
place being from third to seventh in the countries. In other Middle Fast countries,
lung cancer dees not appear among the first two localizations of malignant tumours.,

Since smoking habits are increasing very rapidly, a rapid change in lung cancer
trends in the future is expected,

4, Liver cancer =~ this has a relatively high frequency in Pakistan, Sudan and Iran.
Aeticlogically it is related to hepatitis B. Virus in Pakistan and to contamination
with aflatoxin in the Sudan.

RESQURCES FOR CANCER CONIROL AND RESEARCH ACTIVITIES

National Cancer Institutes providing comprehensive services and some research
facilities exist only in three countries of the Region. Departments of Radiotherapy
are present in twelve countries where they carry the main burden of looking after
cancer patients. Medical Oncology departments, outside comprehensive Cance Institutes
are present in only 5-6 countries in the Region.

In the remhining eight countries of the Region, where there are no departments of
Radiotherapy or special Cancer units/centres, cancer patients are being treated by
surgery and/or chemotherapy, prescribed by a physician without any special training.



Cancer research is mostly clinical and based on accumulation and analysis of
records of cancer cases, Some epidemiolegical studies of descriptive nature have
been carried out in the recent years. Cancer epidemiclogists and experts in other
fields of cancer research are hardly available in this Region.

It is worth noting that national cancer control plans have not been formulated
in most countries of the Region. This undcoubtedly reflects the inapvropriate
attention being given to Cancer as a health problem.

No estimates can be made, however crude, of funds available for Cancer Research
in the various countries of the Region. However, in view of the limited resources
available for medical research in general, the funds allocated for research in Cancer
would appear to be negligible.

PROPOSED RESEARCH ACTIVITIES

Objectives

The research component of the Regional Cancer Programme should have the following
objectives:

al to improve the existing knowledge and understanding of theCancer problem and of
the associated causal factors in the Member States of the Region;

b)  to assist in the formulation of National Cancer Control Programmes for prevention
detection and treatment of common cancers;

c) to facilitate and improve the teaching and practice of Oncology.

PTAN OF ACTION

The research activities can be dealt below under four main topics:

1. Cancer causation

2. Cancer prevention and detection
3, Cancer management

4, Fundamental cancer research

1. Cancer causation

1.1 Cancer epidemiology

Considering the paucity of valid data on the cancer situation in the Region, and
the meagre resources available for research in Cancer, it is proposed that planning
and implementation of well designed epidemiological studies should reeeive considerabl
emphasis.



Such studies will provide data on cancer incidence, morlalily, morbidity, distri-
butien according to age, sex, geographical areas, vace, associated causative and other
relevant factors. In addition, this data will be of great use in the planning of

Natiogal Cancer Control Programmes.

WO, with the help and cooperation of Regional Collaborating Centres, Cancer
Tnstitutes and Cancer Departments, can help in planning and implementing epidemio--
togleal studies oir Che mogt common cancers in the Repion.

It is suggested that during the coming 3-4 years the following epidemiological
studies be sponsored:
- Epidemiological aspects of uterine cervix carcinoma in Tunisia and the Sudan;
- Epidemiological aspects of inflammatory breast cancer in Tunisia;
- Epidemiclogical aspects of human lymphomas in Iran;
- Epidemiolégical aspects of oral and liver cancers in Pakistan.

If required WHO would be prepared to provide technical collaboration through
copgsultant cervices for preparing protocels for these studies.

1.2 Cancer registries

Cancer registried yield valuable data. Some countries in the Region in recent
years have established hospital-based cancer registries. The Organization will be
collaborating with national authorities and cancer experts to extend the coverage of
existing Cancer Registries and to establish them in those Cancer Centres where they do
not exist.

It is also proposed to promote the development of population-based Registries
in selected countries, preferably in conjunction with an ongoing population-based
health related programme (in order to optimize resources).

To facilitate the implementation of the above propesals, it is planned tao organize

a Course in Cancer Registry, a meeting on Cancer Statistics, and to sponsor 2-3
National Training Courses on Cancer Registries, during the next 3-4 years.

2. Cancer prevention and detection

To reduce the mortality and morbidity insome types of cancer, promotion and
development of research in the prevention and early detection are required.

The following research studies are proposed:

- early detection of breast cancer in general populaticen in Tunisia and Sudan
(a comparative study);

- early detection of uterine cervix in Tunisia, Pakistan;



- screening for the presymptomatic detection of brenchogenic carcinoma of the
lungs in cigarette smokers in Egypt and Kuwait;

- study of premalignant condition of the oral cavity cancer in chewing and
smoking tobacco in Pakistan by cytology;

- early detection of bladder carcimoma by cytology and biochemistry in Egypt
{a comparative study).

2.3 Environmental carcinogenesis

To alleviate the danger of occupational cancer in industrial and petroleum
export countries, WHO is essentially involved in promoting research in occupational
cancer with the help of the health authorities of the country concerned, e.g.:
cancer of the bladder in Egypt is due to chemical compounds; skin and lung cancer
in Kuwait is due to sualight and asbestosis; colon and lung cancer among carpet-
makers in Iran and oral carcinoma in Pakistan, due to chewing tobacco or smoking.

The following subjects are proposed for consideration:

a. DOccupational nasal cancers: nasal cancer morbidity and mortality in hardwood
workers.

b. QOccupational cutaneous cancers?: carcinogenic mineral oil effects in metal machine
industry (spinocellular epithelioma, particularly in the scrotal region).

Ca Liver cancers: comparison between aflatoxin consuming and non-consuming workers
exposed to similar levels of potential occupational liver carcinogeng.

d. Environmental lung cancer: relationship between lung cancer mortality and mor-
bidity vs smoke or total polynuclear hydrocarbons or 3.4 benzpyrene in the atmosphere.

3, Cancer management

Suitable protocols should be developed for. diagnostic staging, treatment and
rehabilitation of the most common cancer in the Region,

As the aim of the cancer control programme is to reduce the mortality and
morbidity of cancer and to assure the best treatment for cancer patients, it 1s propose
that in the countries where a special cancer is prevalent, a national coordinating bedy
be organized for the coordination of a unique method of treatment throughout the
country.

WHO can provide consultants to the health authorities of such countries for
cooperation with the coordinating body. The cancers prevalent in the following
countries are proposed to be included in this project:

- Egypt: blddder cancer

- Pakistan: loral and liver cancers

- Tunisia and Iran: carcincma of uterine cervix
- Sudan: breast and bladder cancers



One of the major preblems encountered in the management of cancer patients is a
high rate of drop-outs, and where attempts have been made to ensure follow-up at
required intervale, they have not been very successf{ul,

Sociological studies are nceded to determine factors which deter follaw-up,

and for formulating and testing of innovative measures for overcoming these factors
and ensuring compliance for follow-up.

4. Fyndamental cancer rescarch

Research under this beading and covering subjects such as envirommental carcino-
genesis, experimental oncology, immunogenetics, cell biology, etc., is not considered
as priority for WHO's collaboration with Member States during the near foreseeable
future.



