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ABSTRACT Medi an survival for the whole cohort was

Background: We Collected information on
cancer patterns from the Rayalaseema region
of Andhra Pradesh.

Methods: Patients with microscopically
confirmed diagnosis of malighancy were
included with an objective of studying cancer
types, epidemiological, and survival patterns.
Staging was assessed as per TNM guidelines.

Results: One thousand eighty-nine patients
were included (588 Males and 501 females).
Median age for all patients was 51years
(range 1 - 91 years). One eighty-three (19.7%)
patients presented with early stage disease
and Seven hundred forty-seven (80.3%)
patients presented with advanced stage.
Seventy-one patients (7.1%) didn’t have data
on stage. Eighty-eight patients had
hematological malignancies that are not
staged routinely.

The nost common 10 cancers were |ung
(9.9%, stonach (9.7%, cervix (9.4%, breast
(9.3%, head and neck (8.1%, primary
unknown origin (4.4%, ovary (4.3%, HCC
(4.2%, NHL (4.2%, Esophagus (3.5% and
CM. (3.4%.
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30.5 months (95% Cl: 25-36). The 3-year
survival rate was 41% Mal es had nedi an
survival of 23.8 nonths, while fermales did
not reach medi an survival (P<0 .0001).
Patients with early stage cancer did not
reach the nedian survival, while patients
wi th advanced stage had medi an survival of
26 nonths (P<0 .0001).

Conclusions: This study shows relatively
hi gh frequencies of carcinom |ung,
stomach |iver and col on when conpared to
other regions in India. The 3 year survival
rate for all cancers was 41% Mal e gender
and advanced stage have adverse effect on
survival .

| NTRODUCT! ON:

There is no data on cancer incidence and
distribution fromthe Rayal aseena region in the
state of Andhra Pradesh. Rayal aseena regi on
conprises of five districts, Chittoor, Kadapa,

Anant hapur, Kurnool and Nellore. The total

popul ation of these five districts is 1,40, 77,980;

the total area is 80375 sgkm The literacy rate
of this region is 45.55 which is bel owthe
National average of 52.21. Approxinately 76.7%
of the population resides inthe rura areal. It has
distinct ethnicity. This is a prospective,

observational study conducted wth an objective
of studying the cancer types, epideniol ogy and
survival patterns.
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METHODS: The study was carried in the
departnment of hcol ogy. Patients with either

cytologically or

hi stol ogi cally confirned diagnosis of
mal i gnancy were included. Staging was
assessed and cl assified as per TNM gui del i nes.
Further, patients were classified in to tw
groups, having early stage and advanced st age
cancer for survival analysis.

Early- stage group consisted of patients wth
stage | and Il. Advanced- stage group consi sted
of patients wth stage Il and |V. Head and Neck
cancers included those originating fromoral

cavity, tongue, lips, hypopharynx, nasopharynx,

larynx, salivary gland tunors and pyriform
fossa tunors.

Two i ndependent persons have checked the data
for accuracy, one person has gone through each
of the case record in nmedical records
departnent and anot her checked the sane at the
Local area Network (LAN) in the Institute.

Principal investigator supervised both these
activities and crosschecked w th depart nent al
cancer register.

Statistics and Data handling: Pri mary
data was entered in to excel spread sheet and
nunerically coded. Checked for repeat entries.

Survival was cal cul ated fromthe date of
di agnosis to the date of death. Patients who
could not be followed until death were assi gned
censured val ues based on the last date they were
known to be alive.

Kapl an- Meier nethod was used to cal cul ate the
survival. Log rank test was used to test the
equal ity of the groups over the survival
distribution estinates. ox regression anal ysis
with forward conditional nethod was used to
identify the prognostic factors. SPSS and Epi
Info 2002 statistical packages were used for the
anal yses.

RESULTS :
Denography and Patient characteristics:
One thousand eighty nine patients were
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included in this study. Five hundred eighty
eight (54.0% were nales and 501 (46.0% were
fenal es. Median age for all patients was 51 years
(range 1 - 91 years): nedian age for nal es was
53.5 yrs (range 2-91 years), while nedian age for
fenal es was 50 years (range 1-85 years). ne
t housand two patients (92% were Hi ndus,
81(7.4% were Muslins and 6(0.6% patients
were Christians. District: Sx hundred eighty
nine patients (63.3% have conme fromChittoor,
while 215 patients (19.7% were from Kadapa,
102 patients (9.4% were fromNellore, 22 (2.1%
were from Anant hapur and 61 patients
(5.67%cane fromother areas.

Two hundred sixty patients (28.6% were ever
snokers and 650 patients (71.4% were non-
smokers. One hundred seventy nine (16.4%
patients did not have information on snoking.
Al snokers were mal es. 161 patients (61.8%
snoked beedi and 92 (33.6% snoked cigarettes.
Seven (4.6% snoked both beedi and cigarettes.
Mean bundl e beedi years snoked was 37.6, while
nean pack years of cigarette snoking was 50. 4.

One hundred thirty-nine (15.7% have
consuned al cohol i ¢ beverages and 748 (68. 7%
were not al coholics. There is no data on 202
(18.5% patients. The nean duration of al cohol
use is 24.2 years. Al alcoholics were nal es.
Forty-one patients (3.8% were reported to be
paan-t obacco chewers, out of these 20 were
nal es and 21 were fenal es.

Cancer patterns: The frequencies of cancers
occurrence in the study cohort are listed in
Tabl e-1. Solid tunors were di agnosed in 923
patients (83.5% 95%: 82.5% 86.8), while
henat ol ogi cal nal i gnanci es were di agnosed in
166 patients (15.2% 95%1 13.2-17.5).

The nost common 10 cancers for the whol e
cohort are lung (9.9%, stonach (9.7%, cervix
(9.4%, breast (9.3%, head and neck (8.1%,
prinary unknown origin (4.4%, ovary (4.3%,
HOC (4.2%, NHL (4.2%, esophagus (3.5% and
OM (3.4%. Cancers stratified according to
gender are presented in the table-2 and tabl e-3.

Synchr onous doubl e prinaries were seen in four
patients.
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Tabl el: Cancer Types and Their Frequencies

Cancer type Frequency | Percent % 95%ClI
Lung 108 99 82119
St omach 105 97 80116
Cervi x 102 9.4 7.7-11.3
Br east 101 93 7.7-11.2
Head & Neck 88 81 6.6-9.9
pri mar yUnknown 48 4.4 3359
Hepat ocel l ul ar Ca 46 4.2 3156
NHL 46 4.2 3156
Ovary 47 4.3 3257
Esophagus 38 35 2548
CML 37 34 2447
Col on 34 31 2244
AML 33 3 2143
Rectum 26 24 1635
Brain 23 21 1432
Pancr eas 20 18 1229
Winary bl adder 18 17 1027
Mul tiple Mel oma 18 17 1027
Sof t tissue sarcona 18 17 1027
Bone 17 16 0925
Hodgki ns | ynphoma| 18 17 1027
ALL 14 13 0722
Prostate 12 11 0620
Renal cel | carci nonal 13 12 0721
Chori ocar ci nona 8 07 0315
Testis 7 0.6 0314
Anal canal 6 0.6 0213
CLL 4 04 0110
Doubl e pri nary 4 04 0110
Peni s 4 04 0110
Chol angi o car ci nona 3 03 0.1-09
Mel anoma 3 03 0.1-0.9
Neur obl ast oma 3 03 0.1-0.9
Rhabdomyosar cona 4 04 0L-10
Thy moma 3 03 01-.09
Carci noi d 2 02 0007
Endometri um 2 02 0007
Mesot hel i oma 2 02 0007
Gl | bl adder 1 01 0006
d stromal tunor 1 01 0.0-0.6
Smal | bowel 1 01 0006
WIns's tunor 1 01 0.0-0.6
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Stage: Thirty-seven patients (3.7% had stage
| cancer,146 (14.6% stagell, 385 (38.5% stage
111 and 362 patients (36.2% had stage 1V cancer.
Seventy-one patients had no data on stage
(7.1%. Bghty-eight patients had henat ol ogi cal
nmal i gnanci es that are not staged routinely. Qe
eighty-nine (20.5% out of 923 patients wth solid
tunors have presented with visceral netastases.

Qne eighty-three (19.7% 95% 17.2 to 22.4)
patients had early stage disease (stage | and 1),
while 747 patients (80.3% 9591 77.6 to 82.8%
had advanced stage di sease (stage |l and 1V).

Survival: Medi an survi val for the whol e cohort
was 30. 5 nont hs (95%0 25.0t0 36.0). Mal es had
nedi ansurvi val of 23. 8nont hs (95961 17.0, 30.6),
whi | e medi an survi val for wonenwas not reached
(Hgure?). Thel ogranktest, significanceP<0. 0000.
The medi an survi val of nost conmon 10 cancer s
i s providedin Tabl e4. Non-snoker s had nedi an
survi val of 30. 5nont hs (95% 24.3t036. 6), while
ever snoker s had medi an survi val of 20 nont hs
(950 9.6, 30.3). Thel ogranktest significance P<
0. 0026.

Patientsw thearly stagecancer (stageland?2) did
not reach t he nedi an survival . Patientswith
advanced st age (st age 3 and 4) had nedi an sur vi val
of 26 nont hs (95%CL 19. 7, 32.4). Logrank
si gni fi cance P<0. 0001 ( F gure3). Cox regressi on
anal ysi s withforwardcondi ti onal net hod was
enpl oyedtostudy therel ati onshi p bet weent he
snoki ng st at us, sex and t he st age on overal |
survival . The nodel excl udedt he snoki ng st at us
asaprognosticfactor.

Therel ativeriskfor gender was 0. 424 andf or st age
0. 315. It means t hat when conparedto f enal es,
mal es are 0. 424 ti nes nor e prone for deat h.
S mlarlypatientsw thadvanced st age are 0. 315
tinesnorepronefor deaththanthepatientswth
early stage. Theregressi onnodel was foundt o be
significant withchi-square val ue 39. 616
(P<0.0001).
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DI SCUSSI ON:

Inthis study we found that |ung and stonach
cancers were the two most conmnon
mal i gnanci es. G her common cancer sites in
descendi ng order of frequency were carci nona
uterine cervix, breast, head and neck region
cancers, primary unknown origin, hepato
cel lular carcinoma, NH, ovary and esophagus.
Solid tunors conprises of nore than two-thirds
of cancer burden. Two-thirds of the patients
present wth advanced stage. Medi an survival
for the whol e cohort was 30.5 nonths (figurel).
Mil e sex and advanced stage have adverse eff ect
on the survival .

Cancer pronoting habits snoking and al cohol
use was confined to nal e patient popul ati on.
The paan-tobacco chewi ng was equally
distributed in both nales and fermal es. V¢ have
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overall survival- All patients
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shown that snoking and al cohol consunption is
extrenely rare anong wonen in sout hern I ndia,
whi | e paan-tobacco chewi ng is commonly seen
in wonen*4 Table 2and 3 are show ng 10
common cancer stratified according to the
gender; fromhospital based cancer registries
(HBAR) fromthree different regions, Chennai
(Southern India), Minbai (Central India) and

Chandi garh (Northern India) 5. The data fromthe
present study is provided for conparison.

The frequency of lung cancer in both nal es and
fenales is higher at Tirupati. A higher freguency
of lung cancer anong wonen, despite bei ng non-
snmokers, nay be due to cooking habits. Tirupati
isanunicipality and the nost of the patients
cone fromthe rural regions. Hrewod continues
common cooki ng nedi um Passi ve snoki ng nay
also be a factor. Snmlarly the frequency of
stonach cancer was high at Tirupati, in both
sexes. The preval ence of Hpylori infectionin
this region is unknown. Additional factors,
particularly diet, asit is distinctly spicy, need
to be studi ed. The carcinoma of col on and the
Primary Unknown Origin (PUO) were nore
common at Tirupati, affecting nal es and fenal es
equal ly. This again is suggestive of common
aetiological factor. Snce these cancers are seen
affecting both sexes, although nore promnently
the nal es: common aetiol ogi cal factor(s) seemto
be operating, nay be dietary or environnental
or confi nation of bot h.
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TABLE 2 : Ten Maj or Common Forms of Cancer in Ml es-HBCR data
T1 RUPATI
(Present Study) CHENNAI MUMB A CHANDI GARH
1 lung (15.1) Qal Guwity (114 Qa Gvity (9.9 Lung (11)
2 st omach (12. 6) Esophagus (8. 4) Tongue (8.8) Tongue (6. 6)
3 Head & Neck (9.5) Tongue (7.8) Hypopharynx (8. 1) Esophagus( 5. 7)
4 HX (7.0 Sonach (7.3) Esophagus (7. 6) S onmach (4. 8)
5 NH (7.0) Hypopharynx (7. 2) Lung (6.9 Larynx (4.4)
6 puo (4.8 Lung (6.5) Larynx (6. 3) NH (4.2)
7 esophagus (4. 3) Larynx (4.4) NL (4.9 Bain (3.7
8 AML (4.1) N (39 Q opharynx (3. 8) Q opharynx (3. 3)
9 auw (3.7) Q opharynx (3.5) Leuk Meloi  (3.6) Rectum (3.5)
10 cdon (36 Rrisec (32 Leuk Lynpho (3.4) Leuk Lynpho (3.1)
TABLE 3 : Ten najor forns of cancer in femal es- HBCR data

Tl RUPATI Chennai Mumbai Chandi gar h

(Present Sudy)
1 Crvix (20.4) Crvix (42.2) Crvix (27.6) Crvix (39.9
2 Breast (20.0) Breast (15.8) Beast (23.0) Beast (15.3)
3 Qrary (7.8) Qa Guity (7.4) Esophagus (5. 1) Esophagus (5. 0)
4 Head & Neck (6. 4) Esophagus (3. 6) Qa QGuity (4.7) Quary (4.1)
5 S onmach (4. 4) Qrary (3.1) Quary (4.3) Bain (22
6 PUO (4.0) Vagi na (2.5) Tongue (2.3) Gl| Badder (2.1)
7 Lug (3.2 Sonach (2.3) Sc. Rsp.BE(2 3 Hypo pharynx (2. 1)
8 auvw (3.0) Hypo pharynx (2.1) Hypo pharynx (2.1) Body Uerus (2.0)
9 Esophagus (2. 6) Thyroid Gand (1.6) Leuk Mel ai (2.1) NH (1.7)
10 @lon (2.6) Tongue (1. 6) NH (2.0) Lung

Hepat ocel | ul ar carci nonma has a frequency of 7%
and ranked 4" anong mal es at Tirupati. The
wel | -known |iver carcinogens-al cohol and
hepatitis virus B and Cinfections are unlikely

to be different fromother regions. The rol e of
Aflatoxin needs to be investigated in these
patients, as groundnut consunption is very high
and is used in nost of food preparations in this
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Table 4:Median survival of 10 major forms of cancer, by stage

Serial Median
no Cancer type Survival 95%Cl
(months)
1) All cancer
early Not reached
advanced 26 19.7-32.4
all 30.5 25-36
2) Lung
early 20
advanced 12.2 4.9-19.4
all 17.4 5.9-29.0
3) Stomach
all 14.4 10.5-18.2
4) Cervix
early Not reached
advanced 28.6 20.2-37.0
all 33 27.3-38.7
5) Breast
early Not reached
advanced 21.8 19.7-23.5
all 33.7 9.6-57.9
6) Head&Neck
early 17 13.7-23.5
advanced 11.5 10.8-25.6
all 17 5.1-28.9
7) PUO
all 20.2 13.2-27.1
8) Ovary
all 30.5 19.4-33.1
9) HCC 5.3 4.8-5.7
all
10) NHL
early 19.7 12.2-27.3
advanced 11.4 10.2-19.7
all 23.3 17.9-28.7
11) Esophagus
all 12.9 8.4-17.0
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regi on. Hemat ol ogi cal malignanci es such as
NHL, CML and AML seem to have higher
frequency at Tirupati.

The 3year survival rate for all cancers, whichis
a good surrogate narker for Syear survival rate,
was 41% The Syear survival for all cancers in
t he devel oped countries is 58%¢% The poor
survival rate inthe present study is likely to be
due to advanced stage of the disease at
presentation. Broadly, there is effective
treatnent for early stage cancer; it is not true for
| ocal | y advanced, inoperable or netastatic
di sease, barring very few exceptions such as
carcinomn testis, choriocarcinom and
Hodgki n" s di sease. F ve year survival rates for
early- stage stonach, lung, breast, cervix, head
and neck, and col on ranges from50%to 90%
whil e Syear survival rates for any of these
cancers is rare’. Snlar differences are shown
bet ween earl y-stage and advanced- st age
henat ol ogi cal cancers as well. In this study,
patients with early stage cancer did not reach
nedi an survival, while patients wth advanced
stage had nedi an survival of 26 nonths (Il og
rank P<0.0001). In this study, wormen showed
better nedian survival than nal es, this could be
expl ained by the differential cancer patterns
anong them Carcinonas of uterine cervix and
breast, the top two cancers in fenmal es, have
better treatnent options than the carci nona of
lung, stonach and liver, the top three cancers in
nal es.

The cancer patterns at Tirupati show sone
inportant differences with other registries. The
inportant differences were the cancers of |ung,
stomach, liver and col on. These suggest an
aetiological role for adietary or environnental
factor or conbination of both. Further
epi denmiol ogi cal nonitoring and investigation is
necessary to identify potentia agents in each of
these cancer types.
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