Cancer Researchin ICMR
Achievementsin Nineties

The process of carcinogenicity presents a mgor chalenge to scientits and
provides limited tools for its control. Indian hedth services are dso not adequately
equipped with fadlities and expetise for management of cancers. Mortdity and
morbidity due to tobacco use is very high. In view of the nationd priorities, the focus of
research in the fidd of cancer has been on the agtiology with identification of preventable
risk factors, understand the mechanism of carcinogenesis and on operationa research for
control of tobacco use and common cancers through exigting infrastructures. The multi-
disciplinay research involved dinicd, epidemiologicd a wdl a basc stences
induding modern molecular techniques. The cancer regidries heped in understanding
the magnitude & trends in cancer occurrence and plan control activities. The above
mentioned task force projects helped in addressng nationd priorities. However, high
importance was aso accorded to supporting projects submitted by individuad scientists,
which spanned practically al specidties concerned with cancer and different Stes in the

body.
National Cancer Registry Programme

The Nationd Cancer Regdtry Programme (NCRP) was initiated in 1982, with
three population based (existing Mumba registry and new regidries a Bangaore and
Chennal), and three hospitd based regidries (a Chandigarh, Dibrugarh &
Thiruvananthapuram). Further expanson saw the initiation of urban population based
cancer regidries & Bhopd & Ddhi; rurd population based cancer registry at Barshi
(Maharashtra); & hospitd cancer registries a Mumba, Bangdore & Chennal.
Chandigarh registry functioned till 1992. At present the network has 6 population based
and 5 hospitd based cancer regidtries. Coordinating unit a& Bangdore & Ddhi, with the
help of a seering commitee, carries out the monitoring and coordination of activities. The
data from cancer regidries hdped in highlighting the magnitude and common stes of
cancer in India, and was useful in planning the National Cancer Control Programme.
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Network of Nationad Cancer Registry Programme

In 1994, the crude incidence rates of cancer in India varied between 57.5 and 78.6
per 100,000 men; and between 57.7 and 8.7 per 10,000 women in urban registry aress.
The age standardized incidence rates range from 98.7 to 138.3 per 100,000 men; and
from 108.0 to 1434 per 100,000 women in urban areas. The crude incidence rate for
cancers & dl gtes in rurd Barshi was reported to be 32.9 per 100,000 men and 49.7 per
100,000 women. The age standardized incidence rate in Barshi was 41.1 and 56.3 per
100,000 men & women, respectively.

Incidence Rate of Cancer in India, Men (1994)
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Incidence Rate of Cancer in India, Women (1994)
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Globa comparison shows that India has high incidence rates of cancers of ord
cavity, pharynx, & cervix. The age dandardized cancer incidence in Indian regidries as
compared to incidence in certain developed countries is about haf to one third in men
and about hdf in women. Based on the data from population based cancer regidries in
Bangdore, Bombay & Madras, the estimated number of new cancer cases for the year
1992 was 644,600. Conddering no change in age specific incidence, 806,000
cases are expected to occur during the year 2001.

About hdf of the cases among men and one fifth of cases among women, pertain
to dtes mainly attributable to tobacco use. Overal, about one-third of cancers in India
pertain to tobacco related Stes. The most common cancer among men is lung & bronchus
in Mumbai, Dehi & Bhopd; somach cancer in Bangdore & Chenna & hypopharyged
cancer in Barshi. However, dl these cancers occupy important ranks in al the regidries.
The other important cancers Stes among men are that of ora cavity, pharynx, laynx &
rectum. Cancer of cervix followed by breast cancer are the commonest cancers among women in
Barshi, Bangalore, Bhopd & Chennai. Breast cancer is the commonest cancer followed
by cervix, in Dehi & Mumba. Other common forms of cancer among women are mouith,
oesophagus, ovary, & stomach. Incidence of cancer of gall bladder is very highin Delhi.

Common Cancersin among Men in India

Rank | Bangalore Bhopal Chennai Delhi Mumbai Bar shi

1 Stomach Lung Stomach Lung Lung Hypopharynx
10.9 14.5 154 13.2 14.3 6.1

2 Oesophagus | Tongue Lung Larynx Oesophagus | Oesophagus
9.4 10.6 10.9 9.7 11.0 4.9

3 Lung Hypopharynx | Oesophagus | Prostate Larynx Penis
9.2 8.5 9.2 7.1 85 34




4 Hypopharynx | Oesophagus | Mouth Oesophagus | Hypopharynx | Mouth
6.4 8.3 7.3 6.6 8.2 3.1
5 Prostate Mouth Hypopharynx | Uri Bladder | Prostate Larynx
51 7.5 5.7 6.3 7.5 2.7
Common Cancersin among Women in India
Rank Bangalore Bhopal Chennai Delhi Mumbai Barshi
1 Cervix Cervix Cervix Breast Breast Carvix
30.8 24.9 419 29.0 27.1 21.7
2 Breast Breast Breast Cervix Cervix Breast
21.4 222 22.4 29.0 195 8.0
3 Mouth Ovary Mouth Gdl Bladde | Oesophagus | Oesophagus
9.9 6.1 8.0 8.4 8.2 2.1
4 Oesophagus | Mouth Stomach Ovary Ovary
9.0 5.8 7.0 8.4 7.2
5 Stomach Oesophagus | Oesophagus | Lymphoma | Mouth
5.8 5.8 6.4 4.9 4.6
Figures are age-standardized rates for the specific cancer sites.

Figures for Bangal ore, Chennai & Mumbai are for the years 1982-94. For other registriesthefiguresarefor theyears
1988-94.

Time trend andlyss of the data from population based cancer registries over the
last decade shows a smdl but sgnificant increase in the overdl incidence of cancer in al
the urban cancer regidtries, both among men & women. Though there are large year-to-
year vaiaions, data suggests that among men incidence increased for oesophagus in
Bangdore & Chenna; leukaemia in Bangdore, Chenna & Barshi; gdl bladder, colon &
bran in Mumba & Ddhi; progate in Mumba, Chenna & Ddhi; urinary bladder &
lymphomas in Mumba & Chennd; lungs, somech & recturm in Chenna & Ddhi;
tongue, oropharynx & larynx in Chenna; mouth in Dehi; and kidney in Mumba. Among
women increased incidence has been observed for cancer of breast in Bangdore,
Mumba, Chennai, Dehi & Bhopd ; gdl bladder in Mumba, Chenna & Ddhi;
leukaemia in Bangdore, Mumba & Chennai; colon in Bangdore & Mumbai; lymphoma
in Bangdore & Chennai; uterus & urinay bladder in Mumba & Chennai; brain in
Mumba & Ddhi; rectum in Chenna & Ddhi; mouth in Mumba; and oesophagus,
gomach, lungs & ovary in Chenna.

A decreased incidence over last decade has been observed for cancer
of mouth among men in Bangdore and phaynx among men in Mumba. Among women
decrease incidence has been observed for cevix in Bangdore & Chennai; mouth in
Bangdore, and somach in Mumbai. The work at rurd registry a Barshi has contributed
in bringing down the proportion of patients with late stages. The proportion of women
with early stage (stage 1 & Il) cervica cancer has incressed from 32.6% in 1987-88 to
48% in 1991.




Trendsin Age standardized Cancer Incidence Ratesamong Men
in India (1982 to 1994)
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The age specific incidence rates of cancer gradudly increase with age. There is a
decline in incidence rate in old age in dl regidries, except Bombay. There are amdl
vaiations in age specific incidence rates in different regidtries, except Barshi where the
rates are condgtently lower after 40 years of age. The incidence rates in the rurd registry
of Bashi ae of specid interest, as these are likdy to throw light on rurd-urban
differentids in cancer occurrence. Incidence rate of cancer of penis as recorded by this



regisry is the highes in the country. The incidence rates of mouth, hypopharynx,
oesophagus, rectum & larynx are comparable to some urban registries. The incidence rates
of smoking related cancers in men, dl tobacco related cancers in women, and cancers of
not easly accessible sitesin both sexes are lower than urban regidtries.

A comprehensive ten years (1984 to 1993) report of the hospital cancer regidries
under NCRP shows that microscopic verification of the diagnoss of cancers ranged from
70% to 95% among men and from 72% to 96% among women. The cases diagnosed on
clinical examination done varied from 1% to 23% among men and 2% to 26% among
women. At the time of initid reporting, the disease had spread to regiond tissues or
metastasis had occurred in most of the cases. The proportion of patients who did not
receive any treatment varied from 16% to 46% among men, and from 15% to 40% anong
women. Detection at the stage of locdized disease varied from 5% to 24% among men
and from 6% to 23% in women. Radiothergpy was the commonest modality of treatment
a al stages, surgery was used for locdized cancers and chemotherapy for patients having
distant spread.

Proportion of Patients according to Clinical Extent of Disease
Hospital Cancer Registriesunder NCRP, Men

80% -

60% -
40% 1
20% -

0%

OLocalised W Regional [ODistant [1O0thers




Proportion of Patients according to Clinical Extent of Disease
Hospital Cancer Registriesunder NCRP, Women
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Ingtitute of Cytology and Preventive Oncology, New Delhi

The Inditute of Cytology and Preventive Oncology (ICPO) carried out two long
term prospective studies on uterine cervica dysplasa (UCD | and UCD 1), to understand
the naturad history of cervicad cancer, for the first time on a sizegble cohort. Various risk
factors, both biologic and behaviourd, were identified and the role of different microbid
adiologies such as Hepes damplex virus (HSV), Human papilloma virus (HPV) and
reproductive tract infections (RTIs) was examined. The role of genetic factors and
micronutrients in the process of cervicd carcinogeness was aso probed. The Inditute
gave for the fird time dterndive drategiesmoddities for early detection of cervicd
cancer both unaided and aided visua inspection. The Inditute proposes to organise a
nationa workshop for early detection of cervica cancer. The studies demondtrated strong
association of HPV high risk type for cervica precancerous and cancerous lesons and
demondrated the role of certain transcriptiond factors in the regulation of E6 and E7
oncogene expression.  Further it was dso informed that Her-2/neu oncogene was found to
be frequently amplified and in cervical cancer and a novel tumour suppressor gene on 5p
a D506 has dso been identified which could act as a genetic marker for the
identification of high risk dysplasas. Over years ICPO developed the required
infrastructures to carry out in depth studies for cervicad cancer such as accredited
cytology laboratory for teaching, training and diagnostic purposes, centrdised colposcope
faclities, day cae dinic for management of precancerous lesons and molecular
oncology and genetic infragructure. The Inditute has initiated a multi disciplinary study
on bresst cancer with the man emphass for sudying risk factors involved in breast



carcinogenesis and a pilot sudy for identifying susceptible genes in the families of breast
cancer Cases.

Cumulative Rates of Progression to Severe Dysplasia/ CIS

Period | Mild M oder ate Mild+M oder ate
of No. of | Cumulative | No. of | Cumulative | No. of | Cumulative
Follow | Women | Progression | Women | Progression | Women at | Progression
Up at Risk | Rate at Risk | Rate Risk Rate
6 51 0.03 29 0.09 80 0.08
12 44 0.06 24 0.22 68 0.12
18 40 0.08 20 0.22 60 0.13
24 36 0.08 15 0.26 51 0.14
30 30 0.10 13 0.26 43 0.16
36 24 0.14 11 0.26 35 0.18
42 21 0.14 8 0.32 29 021
48 15 0.14 8 0.32 23 021
54 13 0.14 5 0.32 18 0.21
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A novel tumour suppressor gene site at D55406 at 5p15
Has been identified by | CPO and may be specific to cervical
cancer. Thisgenetic alteration isindependent of HPV infection.



Morethan 80% cervical cancer tissues have
been observed to be associated with HPV.
HPV DNA 16 has been found to be most
common, in integrated or in episomal form.

Oncogene Her-2/neu amplification is commonly observed in cervical cancer.
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A simpléi#étrument, Magnavisualizer,
costing about Rs. 1,000 has been developed
at ICPO. Theinstrument is expected to be
helpful in visual examination of cervix.

Operational Research Projectsfor Control of Cervical Cancer

The twin center project (in Gujarat and Karnataka) aimed at assessing the efficacy
of clinica downgtaging with sdlective cytology for control of cervical cancer. The project
was caried out in three PHC areas, with intervention in one PHC area being provided at
the subcentre level; while in the second PHC aea, the draegy of imparting hedth
education to the women, and advisng the digible women to atend the PHC for a clinicd
examination was adopted. The project is proposed to be carried out a a didrict leve.
After an 18 months intervention, the proportion of women covered for hedth education a
Karnaieka was 8.3% in the area with dinica examination in the fidd, and 22.0% in the
area with only hedth education in the field. The coverage for hedth educaion a Gujarat
was near totd. The coverage for clinicd examination of cervix was more in Gujara, if
the examination was carried out in the fidd (28.3% vs 0.8%). The coverage for clinica
examination in Karnataka was 8.3% when the examination was done in the field, and 9.3%
in the PHC approach. The compliance of referra to cancer ingtitute was poor, the major
reesons being, monetary difficulties, feding of no obvious problem, and domedtic
responshilities. A tota of 147 dysplasia cases were detected out of totd of 2,044 women
screened in the areawith clinical examination in thefidd, in Gujarat.

10



Pre- & Post-training Knowledge Scor e of Paramedical Workers,
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Adequacy of Pap Smearsat Karnataka Centr

11

3%

97%

| O Adequte Smears B nadeguate Smears |

The feaghility of involving hedth infrastructure for early detection of cervica
cancer, through scheme on Reorientation of Medica Education, was sudied during late
80s and early 90s in Dehi. The project adopted the Strategy of screening of community
with Pgp smear collected by ANMs Medicd interns, medicd officers of the PHC and
angawadi workers were dso involved. Coverage in the age group above 35, during the
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dassfy lesons. Pre-tested hedth education materid was prepared by the project staff and
used by the exiding infragtructure personnd. Pre-intervention and post-intervention
surveys on knowledge, attitude and practice of tobacco use, measured the effect of
intervention. The overdl reduction in the prevalence of tobacco usage in Goa was 11.8%
among men and 9.1% among women in intervention zone 1; 134% among men and
13.3% among women in intervention zone 2; and 2.0% for men and 10.2% for women in
control zone. The proportiona reduction in the rate of tobacco habit was 33.5% in men
and 455% in women of intervention zone 1; 32.6% in men and 50.4% in women of
intervention zone 2; and 8.5% in men and 33.3% in women of control zone. Based on the
experience of this project, Ministry of Education, state of Goa, included an 8 hour course
on tobacco as a part of co-curricular activities for sandard five and above.

The intervention through community volunteers a Agra centre showed that
26.3% maes and 10.5% females left tobacco and another 10.1% maes and 4.3% femades
as likdy quitters (6 months have not passed after leaving tobacco), after an intervention
of about one year. The project a Trivandrum centre could not achieve optimum
participation of hedth care workers. The nine workers who worked on the project,
referred 408 patients out of which 258 reported, giving a compliance of 63.2%. About
59% of these were found to have cancers (10) or pre-cancers. Of the 10 cancer cases five
were in sage | & 1I. 29 old cases were adso examined, out of which four recurrences
were detected. Intervention a Bangaore centre achieved a reduction of tobacco habit in
experimentd area, amounting to 5.7% in the mdes and 6.9% in the femdes. The control
area | showed an increase of 3.8% among mae and 7.8% among femde, while in control
areall, among men there was a 2.9% increase in habit and 4.6% decrease among females.

Proportionate Reduction in Tobacco Usein Goa
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Proportionate Reduction in Tobacco Usein Goa
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Radio DATE (Drug, Alcohol & Tobacco Education)

The project Radio DATE was a collaborative effort of Indian Council of Medica
Ressarch and All India Radio. The acronym DATE sood for Drugs, Alcohol, and
Tobacco Education. The radio programme was in the form of 30 weekly episodes of 20
minutes each. Ten episodes focussed on tobacco, eight each on acohol and drugs, and
two episodes on legal aspects. The introductory and concluding episodes touched dl the
three themes. The episodes were broadcast from 84 dations of All India Radio (out of
104 exiding a tha time) a prime time, Smultaneoudy in Sxteen languages. The
prototype was developed in Hindi and was sent to sdected radio dations of All India
Radio for trandation in regiond language, as per the specified guidelines. The broadcast
was during a specified time (between 8.00 A.M. and 9.00 A.M. on Sundays, with a repest
broadcast during the week, generdly in the evening). While the name Radio DATE was
used dl over the country, different radio dations aso coined and used names in locd

languages.

Evauaion of the reach and effect of the tobacco component of the programme
was carried out through two community based surveys, carried out after the broadcast of
tobacco episodes (which was the first topic to be covered). These surveys were among
persons above 15 years of age in sdlected rurd Goa and Karnataka, where no organized
anti-tobacco programmes were being conducted. The surveys showed that the potentia
listeners of radio comprised 80.4% of the population in Goa and 59.1% of the population
in Karnataka. In Karnataka 31.6% of the potentid listeners and in Goa 26.7% of the
potentid listeners, heard at least one of the first eleven episodes (on tobacco). Education
was determinant of reach in Goa; while education and occupation influenced the reach in
Karnataka The mean number of episodes heard by the listeners was 2.6+1.46 in Goa and
257+1.13 in Karnataka. The factors associated with listening higher number of episodes
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included higher education, mae sex, non-usage of tobacco and radio ownership in Goa;
and, higher education, radio ownership and caste in Karnataka Mot of the ligteners
considered the programme to be very good or good, and felt that it would have effect on
the tobacco users to quit their habit as wel as on children to prevent the initiation of
habit. About 4% tobacco users in Goa and about 6% users in Karnataka quit heir habit
after hearing the programme. About 98% to 99% of the listeners expressed that such
programmes should continue.

Proproation of PersonsHearing the| Proprotion of PersonsHearing the
Programmein Rural Goa Programmein Rural Karnatka
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Effect of Radio DATE in Rural Effect of Radio DATE in Rural
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Support for Tobacco Contral

The rich experience in research related to tobacco was utilized in helping and
guiding decison makers in matters related to tobacco control. Some of the specific areas
where mgor inputs were provided, included, economics of tobacco in India (through an
expert committee condituted by the Minisdry of Hedth & Family Wefae), hedth
hazards of pan masda containing tobacco (through expert committee congtituted by the
Director General of Hedth Services), preparation of hedth education messages to be
broadcast through televison (at request of Ministry of Hedth & Family Wdfare),
provison of facts and information to the Parliament's Committee on Sub-ordinate
Legidation on the Cigarette Act, organization of Internationa conference on Globd
Tobacco Law: Towards a WHO Framework Convention on Tobacco Control, and
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organization of an inter-minigeriad committee meeting to discuss issue reated to frame
work convention on tobacco control. ICMR was dso represented in the meeting of the
WHO' s Working Group on Framework Convention on Tobacco Control.

Cost of Management of Tobacco Related Diseases

The completed project on cost of management of tobacco related diseases
(tobacco-related cancers, coronary heart dissase (CHD) and chronic obstructive
pulmonary disease - COPD) helped in assessing the burden posed by these diseases on
the society. The study collected data from patients of these diseases and their rdatives/
friends on the expenditure on diagnoss & treatment of thelr disease; trave for trestment/
diagnoss, additiond expenses for lodging & food during the treatment period; and loss
of wages because of the disease. The expenditure incurred by the treating inditution on
management of these patients was aso collected. In case of premature death, the cost
imposed upon the society (due to premature desth) was dso calculated. The average cost
due to a case of tobacco related cancer was observed to be Rupees 134,449 (discounted to
1990 leve). The patients in the cohort, spent an average of Rupees 17,965 (including loss
of income due to absenteeism), with another Rupees 4,009 being contributed by the
indtitution in the form of various services. The loss due to premature deeths of patients of
tobacco related cancers amounted to Rupees 112475. Annual per capita direct
expenditure by patients of CHD and COPD was Rs. 85203 and Rs. 2,257.6,
repectively. The annud indirect losses by the patients & dtaie/ employer for patients of
CHD and COPD amounted to Rs. 6,388.4 & Rs. 9,694.1, respectively. Thus the totd
average annuad expenditure for a patient of coronary artery disease was Rs. 14,909 and
for apatient of chronic obstructive lung disease was Rs. 11, 952.

Expenditure by Patients of Tobacco Related Cancers (1990 Prices)

2766 \

m503

M 3500

Consultation M| nvestigations Radiother apy
Chemotherapy W Surgery Other Drugs
H Hospitalization Relatives' Expenditure B Extra Food
H Lodging Travel L oss of Income
Totd Average Expenditure by a Patient of Tobacco Related Cancer = Rs. 17,965
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Average per Patient Cost of Tobacco Related Cancers
(1990 Prices)
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Aver age Expenditure by Patients of Coronary Artery Disease
and Chronic Obstructuve Lung Diseases (1992 Prices)

Sy ulanipuadx3

Coronary Artery Disease Chronic Obstructive Lung Diseases
O Expenditure outside PGI B OPD Treatment at PGI
O Indoor Treatment at PGI OAngio/Surgery
B L oss of Wages OPD Basis OCaregiver Loss (outside PGI)
l Caregiver Loss (in PGI) OL oss due to Reduced Efficiency
Total Average Expenditure by Patients of Coronary Artery Disease = Rs. 14,909
= Rs. 11,952

Total Average Expenditure by Patients of Chronic Obstructive Lung Disease



Economics of Tobacco Usein India:

The Minisry of Hedth & Family Wdfare condituted an Expert Committee on
Economics of Tobacco in India to examining the tax revenue and foreign exchange
earnings, employment and consumer expenditure due to tobacco on the one hand and the
cost of tertiary level medicd care facilities for trestment of tobacco related diseases,
losses due to fire hazards, ecologica damage due to deforestation and disposa of tobacco
rlated wastes on the other hand. The ICMR is acting as the secretariat for this
Committee and the Member Secretary is dso from ICMR. The report of the Committee
would hep in providing the much needed information for the country.

Indo-German Collaboration in Cancer

Collaborative cancer research projects between India and Germany are
coordinated by ICMR in India and German Science Foundation in Germany. To facilitate
the development of newer projects and to review the progress of ongoing projects, the
ICMR hosted the 4™ Workshop from 21% to 25" February 1999 a Lonavaa
(Mahrashtra). The workshop was organized by Tata Memorid Centre, Mumbai, with the
help of a Nationd Advisory Committee. Twenty two scientigs from Germany and thirty
eght scientists from India participated in the workshop. The programme of the workshop
covered mgor cancers in India, namely, cancer of the cervix, head & neck and breadt.
Sessons were adso organized on lung cancer and hepatocdlular carcinoma. One of the
magor subjects was the role of HPV in cervix and head & neck cancers. The discussons
were dso hed on mechanism of neoplastic development and the potentid of vaccines in
prevention and thergpy of these cancers. The participants identified 29 collaborative
research projects between India and Germany to be submitted by the scientists for review
& funding. Out of the 13 projects received, 5 have been cleared by Hedth Minigry's
Screening Committee, and the remaining are under consideration.
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