Divergent Trends in Lung Cancer Incidence
by Histological Subtype in the Philippines,
20032012: A PopulationBased Study

A Thesis Submitted to
the Department of Cancer Control and Population Health
in Partial Fulfillment of the Requirements
for the Mastero6s Degree

Jansen Marcos Cambia

July 2020

National Cancer Center
Graduate School of Cancer Science and Policy

ProfessorJin Kyoung Oh

of



We hereby approve the M.PH thesis of
Jansen Marcos Cambia

July 2020

' )/0”0 q - Joo MO)L ﬁ/;y

Chairman of Thesis Committee

Ttn —kqmng, Ol siW

Thesi§ Committee Member :
Changy ~Mo  Oh @5/%1.
e

sis Committee Member \J

NATIONAL CANCER CENTER
GRADUATE SCHOOL OF CANCER SCIENCE AND POLICY



ABSTRACT

Divergent Trends in Lung Cancer Incidence by
Histological Subtype in the Philippines, 2003012:
A Population-Based Study

Background

Lung cancer (LC) is the leading cause of cancer incidence among
men andhe third most frequent cancer among women in the Philippines.
LC incidence rates, overall and bigtological subtype, vary substantially
by genderand smoking status. This study aimed to analyze the time trends
in LC incidence in the Philippines over a-y@ar period. There is no
published report regarding trends of LC incidence by histoddgiaotype
in the Philippines. Herein, we provi
by histologi@l subtype frontheyear 20032012.
Methods

Data for calculating LC incidence rates from 2(B2 were
obtained from the Department of HeaRizal PopulatiorBased @ncer
Registry. All the LC cases were registered according to the International
Classification of Diseases for Oncology, Third Edition (KOEB). SAS
statistical software version 9.4 was used for descriptive analysis. The
Annual Percentage Change (APC) &% Confidence Intervals (Cl) in

LC incidence by histological subtype, tirperiod, gender, and,



geographical location, incidence rates per 100,000 populations were
computed usi ng 6Joinpointéo regress
population used to calcutthe Age Standardized Rates (ASR) of LC
incidence was obtained from the Philippines Statistics Authority (PSA)
and each annual population from 2002012 was estimated using the
log-linear function. The World Health Organization standard population
(WHO 20002025) was used for international comparison, and the 2005
Philippines Midpopulation for domestic comparison.
Results

LC incidence shows decreasing average annual rates past 10
years: overall (22.15 per 100,000), men (35@é2 100,000) anevomen
(12.09per 100,000). Among specified subtypes, Adenocarcinoma (ADC)
contributes the highest rate (2.23 per 100,000), followed by Squamous
Cell Carcinoma (SQCC) (1.31 per 100,000). Incidence trends vary
according to gender. In men, incidence trends icoally deceased in
2009 (APC:-3.82, 95%CI: -13.60; 7.10). However, women incidence
trend increased in 2005 and then significantly fluctuated downward
thereafter (APC:=-4.47, 95% CI:-6.00; -2.90. Most of the histological
subtype decreased in both sexbst the highest increase in incidence
trend among men was observed in Small Cell Carcinoma (SCC) in 2008

(APC: 8.54, 95% CI:14.30; 17.50). While in women, the incidence trends



was observed higest in SQCC in 2010 (APC: 35.,495% CI:-36.90;
40.50) andADC in 2009 (APC: 5.9495% CI:-27.30; 24.30). In 20Q7
Carcinoma, not otherwise specified has the highest number of cases
among unspecified subtype but decreased by half folds in 2012. In contrast,
Malignant Neoplasm, not otherwise specified showeddmost double
increase inproportion of casesAmong cities/ municipalities, the highest
incidencerates were observed in Antipal20.0), and Mandaluyond@.7.5).
Conclusion

This study revealed divergent LC trends which were generally
decreasingHowever certainhistologicalsubtypeincreasd across yeays
SCC in men and SQCC in womeXiso, ADC in women increasedrrom
the study period, therevere higher numbers of cas@s unspecified
subtypesLC remairs an importanpublic health issue in the Philipes
The mplementation ofthe National Tobacco Control Policy should be
prioritized in preventing smoking initiatiorand promoting smoking
cessationAlso, further studieareneeded o.C histologi@al subtype risk
factors to explain its incidend¢eend
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Abbreviations

DOH-RCR: Department dflealth Rizal Cancer Registry
PCSMCR: Philippine Cancer Societiylanila Cancer Registry
PSA: Philippine Statistics Authority

WHO: World Health Organization

IARC: International Agency for Research on Cancer
ICD-O-3: International Classification of Diseastor Oncology3™ edition
CR: Crude Rates

ASR: Age Standardize Rates

SQCC Sgquamous cell carcinoma

ADC: Adenocarcinoma

SCC Small cell carcinoma

LCC: Large cell carcinoma

OSC Other specified carcinoma

CAR (NOS) Carcinoma not otherwise specified

NSCC: Noni small cell carcinoma

MN: Malignant neoplasm not otherwisgesified

APC: Annual Percentage Change

AAPC: Average Annual Percentage Change
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1.0. Introduction
1.1 Background of the Study

1.11 Lung Cancer Epidemiology, Etiology, and Classification:
An Overview

Lung canceiis one of themostcommon malignanciearound1.8
million new cases in 2012 (12.9%eom a total world pgoulationof cancer
casey and considered to be themost numerousin terms of cancer
mortality cases in the padecadeswhich wereresponsible foaboutone
cancer death in yve (frtm the totahwdrld i o n
populationof cancer deaths”. During the early stage of this cancer, there
were no specific clinical symptoms and in which patients were commonly
determined the signs and symptoms on its advanced stages. Thus, it leads
to the common increing pattern of lung cancer death rates. The growing
older population is also an uncontrollable risk factor for lung cancer
incidence, especially those at 60 years and aiove

The incidence of lung cancer wasnsicered highest in men
population andit occurred on aroundl6.5%of thetotal world population
of cancer casefl.1 million case} It wasalso increasing in incidence
trends among Southern European nations, and Central Eastern and North

American natios. In contrast, it has decreasing rates among West and



Central African nations (agetandardized rates 2.8 and 3.1 per 100,000,
respectively).lt was also the most dominacause of death among men,
(22.5 ASR, per 100,000In geneal, thecass of lung ancer werdower

to wome® $opulation compared to mérs p o p nlwanen, the
incidenceof it wasthe fourth most numerous, around 8.386m the total
world femalepopulationof cancer case$13,000 incidence cases) ahe
second cause of mortalitground 12.8%from the total worldfemale

populationof cancer case@27,000 death cagesThe highest incidence

rate of womendés |l ung cancer was o0bs
2“most common i n wpbnttheldvestincidemaeeates r at e
in Central African Region§l5"most common in womenos

3

The myriad risks for lung cancer were most commosgoaiated
with different factors: tobacco used, cigarette smoking, and exposure to it
as secondhand smoker; environmental factors like ambient air pollution
and other environmental exposures; occupational exposures to
carcinogenic materials; lifestyle in@ling diet and nutrition; and also
genetic factors. The risk factors of lung cancer differ according to
geographical region, gender, race and ethnicity, genetic susceptibility, and

also their synergistic interactiofis



In terms of lung cancer histologic subtype, it plays a crucial part in
the medical practice and treatment of the patients. By determining the
histologic classification of lung cancer, we can recommend a specific
treatment program, as well as easier and accurate to identify the prognosis
of a certain cancer subtypéooking at the rates of lung cancer by
histologic subtypes in international trendBe trates of adenocarcinoma
were continuallyincreasingcompared to ther cancer subtypgesquamous
cell carcinoma, and small cell carcinorfia Divergent trends in lung
cancer and by histologic subtypes reflect the use of tobacco and
consumption rate of smoking in a particular ©oy. Also further
investigations are needed to identify the underlying causes of varying

incidence trends of lung cancer histological subtypes.
1.1.2 History of the Department of Health- Rizal Cancer
Registry
The first nationwide populationbased carer registry in the
Philippineslocated at Pasig Boulevard, Pasig Cit$$00, PH,named as
the Departmenbf Health Rizal Cancer RegistryDOH-RCR), and was
established inthe year 1974 asnovementof the Community Cancer
Control Programme of Rizal Province The survey area of the@H-RCR

was still the original land territory of Rizal Province before 1975. In which



the old municipalities of Rizal Province was comprisgstwenty-six
municipal districts and the other twelve areas which was now péahneof
National Capital Region (NCR), overale combinedcoverterritorial area
were 1,343 sq. kmsFrom 1980 onwards, cancer registration emplays
active method oftancersurveillance.Censusprojected a population of
2.72 million individuals but on 1985, theestimated projected cover
population where up to 3.5 million individuals alreadye sources of
data were accumulated from thé&2 largestpublic and privatenospitals

and death certificates coming from 26 offices of the Directory of Civil
Registrars.The institution head isa general surgeon, who has a task to
managethe research assistantvho have beertrained for research and
developmento work jointly with the Department of Health (DOH) and
Philippine Cancer Society (PC3nd somep e r s o warkend t6 sput

the raw data to thelectroniecbased systemrlhe cancer registry used a
population based registry form comprising twenty three items and death
certificate form with eleven items to gather survey data to respondents.
From 1984, they began to caliorate with the Philippine Cancer
SocietyManila Cancer Registry (PGECR), with a covered area of four
cities in Metropolitan ManilaThe DOHRCR employs CanReg4 software
for inputting the raw data to the computer and then after combined the

reports to he PCSMCR. The cancer registralso collaborateswith the



International Agency for Research on Cancer (IARC), Lyon, France, to
provide retrospective data collewt. The IARC analyzed and published

the data collected of DORCR i n t he o6Cankver Il nc
Continentso ( lpartndpship with thes @ermare Gancer
Research Center, the DERICR has also published a relative survival data

for adult population related to cancer on breast, lung, coloreetadical,

ovarian, liver, gastricthyroid, and leukaemia (cohort 1982002) and for
childhood population related to leukaemia and lymphoma (cohorti 1996
2005). Incidence data maps have been generated with teamwork to the
Finnish Cancer Registryfhere are also serial publications that includes

the cancer registry data, that was incidence monograph that has been
published in 6Cancer i iiCanderencifehcel i ppi
19982 0026 and the other newly version
in the Philippines Vol. V Part 1 Cance Incidence 2002007.The most

updated calculation of national cancer incidence and mortality estimates

was published in 62015 Phidippine Ca
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The Philippines

Figure 1. Map Showing the Location of DOH-RCR Area in the
Philippines .
1.1.3. Dimensbns of Data Quality in DOH-DCR
The DOHRCR ensures the quality of data #wey already
published different studies in thHaternational Agency for Research on

Cancer and the International AssociatioihCancer Registries Cancer

Incidence in Five Continents (IARCCIS) (https://ci5.iarc.frf, where the



https://ci5.iarc.fr/

data quality indicesvas also showedn the CI5 vol. X, from20032007,
in men thereare aroundl5,722 total nurner of cases by which 626
where Morphologically Verified(MV), and9.8% where taken ileath
Certificates Only (DCO), and in womethere wasaround21,818 total
number of cases, by which 790where MV and 6.9 where taken in
DCO !, From the total lung came data quality indices in these given
years,in men, there were arourgj189cases by which 51.4% where MV
and 10.5% where taken in DCO, and in women, there amenend 1,308
cases, by which 53.5% where MV and 8.9% where taken in B0@the
CI5 vol. Xl, from 20082012, in male, there are around 16,320 total
number of cass by which 83.9% where Morphologically Verified (MV),
and 5.2% where taken in Death Certificates Only (DCO), and in women,
there was aroun@3,298total number of cases, by whi@8.36 where
MV and 4.0% where taken in DC3". From the total lung cancer data
guality indices in these given yeans,men,there were around,983cases
by which 76.8% where MV and 6.9% where taken in DCO, and in women,
there were around 1,354 cases, by which 73.4% where MV and 5.8%
where taken in DCHY. Other percentage for the data quality indices was
not accounted for.

The same with some other challenges facing by cancer registries in

low-middle-sincome countries, one of the leading problem of the



DOH-RCR is the high percentage of registration are from DCO, only a
half percentage were accounted for histologically verified cases. Also,
there was high number of casesth no traces of hospital recad
especially those that died in their own home. As an effect of high
percentage of DCO, there would be an inaccurate data which most likely
caused uncertainty of diagnosis or cancer subtypes that might not
classified properlyBecause of these circumstascthenitial effort of the
cancer registry tomprove their cancer registration was to treaek some

DCO notifications in some covered hospitals and permanent residence
area of the cancer patients. Also they reach out the identified relatives of
the lome died patients to confirm the cases. As a result, from-2003,

there was improvement in the percentage of MV cases, in which it
increased across years. However, high percentage of unclassified subtypes

was still one of the challenges of the cancgistey .

1.2. Review of the Related Literature

1.2.1 Lung Cancer Satistics in Philippines

According to World Health OrganizatiofyvVHO), lung cancer in
the Philippines contributes aradirl2.2% (17,255 cases) from the total
cancernincidenceportion whichwas alsahe second leading cancer in the

country as of 2018, after breast around 17.6% (24¢&38% and before



colorectum around 11.1% (15,688se}, liver around 6.8% (9,628ase},
and prostate around 5.2% (7,2@@sey However, in an ASRbasis
according to gender it shows different result. Where in men, it is the most
common cancer type (ASR 33.1 per 100,000). While in women is the
second leading cancer type (11.5 per 100,000), after breast (52.4 per
100,000) In terms of mortaty proportion in the country, lung cancer
becomes the most common among the other cancer types, around 17.9%
(15,454 cases) from the disease specific rate, followed by liver cancer
around 11.0% (9,485 cases) and breast cancer around 9.3% (8,057 cases).
Also ageadjusted mortality rate shows the same result where lung cancer
was the most common cause of cancer death (ASR 19.2 per 100,000),
followed by breast cancer (ASR 17.5 per 100,000) and prostate cancer
(ASR 12.6 per 100,000Y".

There weradentified 8,182 lung cancer incidence cases from year
19982002, covered by PCSICR and DOHRCR, in men 6,012 cases)
and women Z,170 cases).The CR and ASR among men wer@1.9 pe
100,000 and 47.5 per 100,000, and women were 7.7 per 100,003.and
per 100,000™.. From 20032007, overallthere are8,900 lung cancer
incidence cases, in mef,R42cases) and women (2,658 cases). Thie
and ASR among men wer@0.2 per 100,000 and 42.8 per 100,080d

women were8.3 per 100,00@nd13.7 per 100,00Althoughthere wa an



observed decreased in overall lung cancer incidence trends from cohort
19982002 to cohort 2062007, the rate for lung cancer in womsil
continuel to increaseAlso from the monograph of lung cancer in the
study conducted at Lung Centgrthe Philippineswith 3,950lung cancer
patients,it shows that lung cancer is common to older population, age 60
and above, especially in men around 402680 casgsfrom the total
number of identified lung cancer patients. However in women, common
cases wee observed among population at age 40 and above, arot22P25
(986-1,146 casgsfrom thetotal number of identified lung cancer patients
141 From 20032012, there were 6,212 cases of male an8®ghses of
female, recorded @OH-RCR alone.

In some other parts of the Philippines, in whi€he Eduardo
Aboitiz Foundation- Metro Cebu Cancer Registry (EARCCR) were
operating for registering identified cancer cases in a 793 sq. km (covered 3
citiesand 8 municipalities) ithe southern part of the countrffhey had
registeredaround 1,595 cases of lung cancer from 22037 (1,028 cases
in male and 568asesn femalg. Also, the CR and ASR among male were
around 20.5 per 100, 000 and 42.3 per 10D,U¢hile in female theCR
and ASRwere around.1.2 per 100,000 artth.0 per 100,000°.

In terms ofmedical managemersgmong the 3,950 identified lung

cancer patients at Lung Centef the Philippines most of the patients

10



went through diagnostic and staging procedure at the Lung Center, around
80.0% (3,160 cases). Because some of the patients dre adtvance stage
of thar disease, the common treatment offered were palliative care for
around 29.3% of patients (1,157 cases), chemotherapy for almost 25.6% of
patients (1,011 cases), aacdupportive care were given to arodtdo of
patients(988 cases) Some patients around 4.0%b67 casesynderwent a
surgery for the management of their disé&$e

The common associated cause for the sudden increase of lung
cancer incidencand mortality in tle Philippineswvas mostly seen on the

use of tobacco and smoking behavior on the populaliothe country,

tobacco industry tha fronpesteobaccd Bisbgini bed

(16]

Asia®™. 06 The consumpti on othe sodietyagitet t e

reflects to theper capita levels of cigarette consumptiamong all
ASEAN countries, in which it is higher than théegarette per capita
consumption in Asia Pacifi873 sticks per yept'”. Around 297 DALYs

per 100,000 were attributed to lung candart commonly accoued on
premature death. For tobacco used and smoking, the population
attributable fraction was around
100,000, In the study conducted at the Department of Research and
Development Lung Centern the Philippineswhere the data used was a

hospital records from 2062008 with a 3,950 lung cancer patients, was

11

65



observed a high number odlcohol consumptionright before the
occurrence of the disegsround 53%{2,907 casedyom the total number
ofstudi es pat i e nremasmingpnaonmberlwastiderdifred asT h e
the nonalcoholic (27.4% 1,084 casgs and those who denieclcohol
intake (19.5%51 cases A related study about the association of alcohol
consumption antlng cancer was gathered frospectivaesearches with
399,767 participants and 3137 lung cancer Qasesl then a pooled
analysis was conducted from these studies. From which, the result shows
that there was a higher risk for developing lung cancer disease among
peoplewho consume at least 3@ram ofalcohol per dayin men(RR:
1.21;95% CI: 0.911.6%, P for trend = 0.08andwomen(RR: 1.16; 95%

Cl: 0.94, 1.43; P for trend = 0.03)ompared to those whabstained from
alcohol consumption™™. Another risk factor for the occurrence of the
disease washe presence gbulmonary tuberculosjsn which a chronic
inflammation due tdhis may develop into a lung cancer conditiém the

Lung Center in the Philippinetere are around 28.7¢5,135 casesjyom

the total numbeof lung cancer patients witbulmonary tuberculosi®1%

(825 caseshas a family history opulmonary tuberculosisAs a proof for

the association of yggmonary tuberculosignd the risk for lung cancer,
from the 20,252 study participantsof the Korean National Health and

Nutrition Examination Survey(KNHANES), patients with anold
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pulmonary tuberculosisas a hazard ratioarouBd. 24 ( 95% CI ,

compared to the control grolig'.
1.2.2 Lung Cancer Statistics in World Regions

Lung ancer incidence and mortality are growingeditiously in
the whole world, around1.6%(2.093 million new cases) frote total
world cancer incidencandaround18.4% (L.76L million death$ from the
total world cacer mortality, as it was identified by the WHO from the
year 20187, And also, i was the top cancemwith highest incidence
proportion followed by breast around 11.6% (2.088&illion cases),
colorectal around 10.2% (1.849 million cases), prostate ar@uib®
(2.276 million cases), and stomach around 5.7% (1.033 million cases). In
terms of mortality cases, lung camovas the leading cancer typmong
all cancer deattproportion followed by colorectal around 9.2% (880
thousand deaths), stomach around 8.2% (782 thousand deaths), liver
around 8.2% (781 thousand deaths), and breast around 6.6% (626
thousand death§)".

In Asian regions, incidence and mortality was highest in lung
cancer compared to otheegions, accordg to Global Cancer Incidence,
Mortality and PrevalencdGLOBOCAN) 2018, around 58% (1.225

million cases) and0.®6 (1.068 million deaths)from the total Asian

13
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regions cancer proportioin China, the main cause of malignancy and
mortaity was lung cancef?. In terms of histological subtyp¢he most
numerous case wasDC. Also, there wasasi gni ycanihthd ncr ea
incidence ratesf it, especially n w o poputatioss, as it wasbserved

in the recent years from 192915 in Sichuarf’. The association of lung
cancer and tobacco and cigarette smoking has been ewidarge cohort
researches, in me(90% cause of lung cancer) andmen (79% cause of

lung cancer). The same with mortality cases were it was linkadotind

90% total of deathcases®’. In India, the highest number of lung cancer
cases was observed to the smnokers,and also wheréDC incidence
rateswas continually increasing across thedian populatior”®. From
19992012, in men populationthe ASR incidence rate of lung cancer
decrease around 9.0% per year however it continued to increase in
womenods popul ation ar ouedostlconimdn per
lung cancer histological subtype in Korean population, but after 2010,
ADC becomes orthe top ?°.. In Japan, although lung cancer incidence
ratesleveled off orincreasedacross the population, btiite mortality rate
decreased commonly to men, between 1975 to $008rom 21,564
incidencesof diagnosed cancer cases in Mongalemen aroundl2.4%

was lung, and considered thiofl the highestcancer rate after liver around

42.7% andts o ma c h around 18. 4 %. Whil e i n
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cancer was not on the top cancer buré@én

According to GLOBOCAN the second leading region in teyraf
cancer incidence and mortality wa® tBuropean as of 2018, around 22.4%
(470thousanctases) an@2.0% (387 thousandleaths). In Germany, from
20032012, there wasan increaseof lung cancer incidencend by
hi stol ogi cal subt yp éAPG=2.7%y, oespeanlly s pop
ADC which is on top APC = 4.7%) I n contraaeitlung menos
cancer decreasg@PC =-1.7%) but slightly increased in ADC as well
(APC = -1.7%) . In Denmark, occupational risk dfing cancerby
histological subtypénave positive increased in the associat®@CC as
the highesthistological subtypgo have an observed increased in risk
(Observed=0, Expected=E, 8, O/E = 1.67; 95%CI 1.18.31), while
ADC have the highest increase relative riskamong all thehistological
subtype (O 24, OE = 3.31; 95%Cl 2.1:2.92) % From 19802010,
commonly, the high rates of incides cases where observed in countries
with high Human Development Ind€kDI) like Russia i n rateevaso s
around51.4 (45,599 cases), amdo me mate svasaround6.8 (10,206
cases), United Kingdom, ime n 0 s was aaotinel34.9 (21,845 cases),
andwomerd s waadroeind25.8 (18,537 cases) and Swedenmie n 6 s
rate was around19.4 (1,928 casesgndw o me n 0 was arcaund#9.1

(1963 casesAmong these countriekjng cancer in men populationwas
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decreasing, i n cont r aseottinuallpincreasinge n 6 s
in incidencerates™",

North America was the third region with high incidence and
mortality rates of lung cancevorldwide, from year 2018, around 12.1%
(252 thousand cases) and 13.3% (283 thousand defatbs).19982002,
the rates of incidence trend of lung cancer where remained higher to male
than female, however an observed decrease in incidence rate where
noticed b male population but different to female population with an

increasing patternAustria have a decreasing incidence trends of lung

cancer among men population around 78.7 (2,754 cases), however it was

observably opposite i n393b4Mécases popu

The same situation isome other North Americancountrieslike The
Netherlands, in male around 131.8 (335 cases) and female around 47.3
(123 cases)rance, in male around 124.8 (1,741 cases) and female around
22.7 (336 cases)taly, in mak around 129.6 (415 cases) and female
around 32.9 (107 cases), aleland, in male around 76.0 (43 cases) and
female around 76.0 (4%ases)”. In United States from cohort
19501965 and cohort995 to 2014the incidence trends of lung cancer in
population vary according to race and age groups. There was a high
incidence of lung cancer among white women and Hispanics, an example

age group was 40 to 44 years, the incidence rate (&) fluctuate
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upwardfor white women from cohor1995 1999 around0.88 (95% ClI,
0.84 to 0.92)to around 1.17 (95% CI, 1.11 to 1.23) from coh2etQ
2014 the same trends to Hispaniitem 0.79 (95% CI0.67 to 0.92) to
1.22 (95% CI1.04 to 1.44)Another age group was 45 to 4%ygethe IRR
increasedrom 19501965, in whitefrom 0.81 (95% CI, 0.78 to 0.83)p
1.13 (95% CI, 1.09 to 1.16and Hispanics fron®.64 (95% CI, 0.56 to
0.72)to 1.12 (95% Cl, 1.00 to 1.25Y,

In African region,from year 2018the lung cancer incidenceas
around 1.9% (39 thousand cases) and around 2.1% (37 thousand deaths),
lesser incidence and mortality rates compared to other redioms. year
2012,according to GLOBOCANthe overall incidence rates of Southern
Africa (ASR around 18.0) and Northerhfrica (ASR around 16) was
higher compared to the combined overall incidence raté4iddle (ASR
around 3.0) Eastern(ASR around 4.Q)and Westrn Africa(ASR around
3.0). Lung cancer incidence rates among men were highest among men
population in La France Reunion arow3®#l3 (per 100,000rand female in
South African Republi@aroundand 11.2 (per 100,000However, lung
cancer incidence werevest among male population Wiger (IR=0.4 per
100,000) and Tanzania (IR=0.9 per 100,0@®d womenn Comoros and
Niger (IR=0.0 per 100,000}, Someassociatedtommon risk factors for

the sudden increase of lung cancer in the region were tobacco smoking, in
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Northern Africawhere ithas odd ratiqOR) for thecurrent heavy smokers
around26.07(95% Cl 6.58103.27)"*¥, and around 12.(95% CI=6.5 to
22.3)in Southern Africa®; occupational risk factorsrere common in
Eastern Africaespecially those working in mines who are exposed to the
usedof asbestos with a®@R=0.7 (95% CI=0.51.0), chrome with at©®R=

0.7 (95% CI=0.51.0), coal with an OR= 1.1 (95% CI=0186), copper
with anOR=1.5 (95% CI=1.€2.2), gold with OR= 1.5 (95% CI=0-2.3),

and nickel with arOR=2.6 (95% CI=1.6t.2) ®®: Environment risk factor
which was common in Southern Africa caused bgl ©r wood burning in
house with a relative risk (RR) of 1.09 (95% CI 1-9447), and outdoor

air pollution with an RR 0of1.08 (95% CI=1.04 1.10) , also poor
ventilation win an OR=1.226% CI=0.572.58) in Northern Africa®* *’}
Infection, especially the presence of HIV in the community which is
common in Southern Africaith an adjusted OR=1.1 (95% OI7-1.6)

and chronic bronchitis which icommon in Southern Africa with an
OR=4.16 (95% CI=1.78.85) " % and also genetic susceptibilitgs
proven according to the study conducted in Tunisia, that Tumor Necrosis
Factor(TNF) alpha-308G > A and TW¥ alpha-238G >was associated to

the increased of risk of lung canéer.
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1.2.3 Role of Histologi@l Classification of Lung Cancer

Lung cancer by histological subtype have been categorized into
two main classification which are tf®CC around15%-20% of all lung
cancer, andNSCC around80% -85% of all lung cancer. The NSCC have
been categorized intdDC, SQCG andLCC ““ ** The important role of
determining the classification of lung cancer bgttliogical subtypewas
to personalize the treatment plan and managerardtalso to identify the
prognosis ot h e p aliselase moré @eciseljnother importance of
identifying the cancer subtype was to enhance the knowledge on the
associations of ito the options in treatment, genetic abnormality, cancer
risk factors and survivorshifY: ** In each two main histological category,
SCC and NSCC, the histological characteristiege determinedon its
own cytological appearance which comprises of cell discernment, mitotic
counts, and being evident of necrosis. SCC and NSCC were also different
on how diagnostic process detect each subtype, because SCC were
diagnosed less than nine times compared to N®G@ever SCC were the
major cause of increasing lung cancer mortality due to ease of cancer
metastased.he low survival rate to SCC around 70% weoenmon to the
patientds diagnosed at the | athaer st a

minimize the used ofadical surgery** *°. Identifying the histological
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subtypeof lung cancer can also affette acceptance gfatients to their
disease, pain severity, and Qualitylofe (QOL). Among those patients
who had beewategorize to have SCC where reported to have lower level
QOL, lower level of acceptance to thelisease and higher severity of

pain compared tthosepatients with NSCE®.

Lung cancer histologic categories Non-small cell lung cancer subtypes

Others and not
otherwise
specified
20% Adenocarcinoma
40%

Non-small cell lung Large cell
carcinoma carcinoma
85% 15%

Squamous cell
carcinoma
25%

Figure 2. Histological Classification of Lung Cancer*"

1.3 Research Questions

1. What are thehanging trends in histologitsubtype of lung ancer
in the DOH-RCR, according togender number of casesand
proportionrates from year 20030127

2. What ae the APC of lung @ncer by histological subtype

incidence CRandASR, per100,000from time period genderand
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among the tencities/ municipalities with the highest incidence
casedrom year 200320122

3. What are the incidence rates patterns, A$Rr 100,000 of
microscopically verified lung cancer in tRilippines (DOHRCR)

and compared to the other countries populati@sed registries?

1.4. Study Objectives
1.4.1.Primary O bjective

The main objective of this study is ientify the divergent trend
of lung cancer in the Philippines amd incident trend by histological
subtype which are the followingpecified histological subtype&sQCGC
ADC, SCC LCC, and OSQ and unspecified histological subtyp&€AR
(NOS), NSCCG and MN). The researcheconsidered DOFRCR for
obtaining the main data for this studgcauseét has ahigh quality of data
as it is thefirst populationbased cancer registig the country and also
incorporatingan active surveillancesystemin data gathering.Also, the
coveral area was far lager compared to other cancer registries around
1,343 sq.kms (26 municipalities), compared to Manila CarRepistry
with covered area around 266.5 sq.kms (4 cities), and Cebu Cancer
Registry with covered area around 793 sq. kms (3 citied &

municipalities).
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1.4.2.Secondary (bjectives

Another objective of this study was identify the incidence trend
of lung cancer by histologat subtype from 16/ear time periodccording
to gender, municipalities and comparisontbh@ neighboring countrie
Also, to discus the changein cancer incidenctendsdue to thepossible
changes in risks factors pattern, as shown in the identified population
prevalence of exposure to lung cancer risk factarg] as it vary on
specific time periods.

1.5. Significance of the Study
The study would be significant to the following:

a. The Republic of the Philippin&epartment of HealthThis
study will give clear understanding on the current incidence of lung cancer
according to its histologicaultype in the Philipmes. In which, the DOH
can determine theommonat risk grous tolung cancediseaseandthey
can start prioritizing thesgopulationsfor cancer prevention. Also, by the
used of this study, the DOH, health providers, policy makers and other
stake holdes, can revise or create new policies to imprgrenary
prevention for lung cancer

b. TheDOH- RCR Information obtain from this study will be

helpful for DOH RCR, for it will contribute additional knowledge and
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research findings for the trend in lungncar incidence according to its
histologicalsultype, in which they can used for further and future scrutiny
for lung cancer control in the countlso, some recommendation in this
study will give insights on how they would improve their cancer
registraion.

C. ThePhilippine Government and Law Makefdhis research
will be used to understand the existing cancer condition of the country
regarding the trends on lung cana®idenceaccording tats histological
sultype. In which, it will give awareness the trends andpossible ri&
factors of lung cancer as it was discussed in this stuthp, A will give
insight for what would be the main lung cancer histologmaltype
burden in the country that would provide substructure in determining those
popultions at most riskTo which, the Philippine Government and Law
Makers can formulate and recommend policies and interventions to
minimize the existing lung cancer burden in the country.

d. Future Researchers and Writershis study will benefit
future researches on the subjects about trends on the lung cancer incidence
according to histologicaultype in the Philippines. It can also be used as
baseline data to help other institutions to value awareness on the current
cancer condition that may contributethe social, economic, and political

dimensions for development.
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Lung cancer by histologal subtype hadeen thefocus for this
research, for each histologicsubtype haglifferent riskfactors, survival
and treatment. Alsat will give a clear idea 1w what gecific risk factos
contributeto high number of lung cancer casaad to give recommended
strategictreatmentplan for this existing cancer burden. Alsme of the
main reason for this studfgr therewereno published nostarted research
activity about thetrends oflung cancer incidencky histologi@l subtype
in the Philippines, whereas, the outcome of this research study will be a
contribution for the additional knowledge and information in controlling

lung cancer burden in the country.
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2.0. Methods and Data Surce
2.1. Study Design

The study design applied was retrospective and -@@s$onal
study. A retrospective study design shows the outcome before the study
was initiated. It also allows the primary investigator to follate a
hypothesis between the associ@tion o
while crosssectional study design is used in a populabased setting
and it identifies both outcome and exposure at the same time before the
study begins. Participants were selected baseshclusion and exclusion
criteria set by the researcher, then after, estimated the incidence, or even
the prevalence of the outcome and exposiwethe selected study
population !,
2.2. Data Source
2.2.1.DOH-RCR Data Collection

Data was obtained from DORCR, a populatiofbased registry
situated in Pasig Boulevard, Pasig City, 1800, Philippines. It applied an
active surveillance system gathered from 172 biggest public and private
hospitals and deh certificates from 26 Directory of Civil Registrars.
Hospital data sources include pati el
records from cancer centers, tumor clinics, radiotherapy, hematology,

nuclear medicine, and imaging facilities. They also useeéstipnnaire
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forms containing 23item questions to which gather in the community,
and also death certificate forms with-1ttm questions from 26 offices of
the Directory of Civil Registrars, then after, entered to CanReg4 to

generally produce combinedports.

2.2.2.DOH-RCR Cover Area

The DOHRCR has 1,343 square kilometerderritorial areain
which theygathered data from over 26 municipalities from Rizal Province
and National Capital Region (NCRyith a total populationof around
7,801,887 (contributes to mound 8.02% from the
population) in 2012 The numbering and geographiecations of each
city/municipalityare the following:

Table 1. Scope Population of DOFRCR

Municipalities/ City Location Population (2012)
1. City of Pasig 1434N 12305E 701,815
2. City of Las Pifas 1429N 12359E 566,154
3. City of Makati 1434N 1230ZE 548,179
4. City of Antipolo 1435N 12%10E 714,454
5. Taguig City 143ZN 12304E 702,528
6. City of Parafiaque 1430N 12G59E 616,483
7. City of Marikina 1438N 12306 E 434,493
8. City of Muntinlupa 1423N 12303E 463,421
9. City of Malabon 1439N 12G57E 357,699
10. City of Mandaluyong 1435N 1230ZE 347,039
11.Cainta 1429N 12%13E 315,640
12.City of Navotas 1440N 12457E 248,929
13. Taytay 1433N 12308E 300,185

26



14.Binangonan 1428N  12311E 262,145

15.San Mateo 144ZN 12%07E 222,803
16. City of San Juan 1436'N 12301E 121,343
17.Montalban 1444N  12309E 313,048
18.Tanay 1430N 12%17E 105,468
19. Angono 143ZN 12%09E 106,514
20. Pateros 1433N 12304E 63,901
21.Pililla 1429N 12%18E 61,521
22.Morong 1431'N  12%14E 54,427
23.Cardona 1429'N 12%13E 47,998
24. Teresa 1434N 12%12E 50,853
25.Baras 143ZN 12%16E 43973
26.JalaJala 1421°'N  12%20E 30,874

Figure 3. Map Showing the Scope Data Survey bcation of Rizal

Cancer Registry to Each City/ Municipality
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2.3. Inclusion and Exclusion Criteria

We obtained data on the new lung cancer cases that were
registered in the past @ar period, from 2003 to 2012. The important
variables that were included in this study for data \@malwere the
following: age, permanent address, gender, incidence date, primary site,
and histological subtype. However, variables obtained like other cancer
type and lung cancer histological subtype which iscencinoma were
excluded Ilike sarcoma (Camosarcoma, NOS; Alveolar
Rhabdomyosarcoma; Epithelioid Mesothelioma; Fibrous Mesothelioma,;
Germinoma; Hodgkin's Disease, Nodular Sclerosis, NOS; Hodgkin's
Disease, NOS; Lymphoma Large Cell Diffuse; Lymphoma,
Non-Hodgkin's, NOS, Diffuse; Lymphoma, NOS; Miselioma; Small
Round Cell, Desmoplastic; and Soft Tissue Tumor).

2.4 Study Population

2.4.1.Population Data

The population data of the obserwszhrs from 2002012was
obtained from thePhilippine Statistics Authority (PSA)which
provided the estintas by gender and -year age groupsPopulation
censuses were conductedyi@ars2000, 2007, 2010, and 20%5, in

which intercensal estimates were done uslog-linear function
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assuming constant rates of changighin agesex groups[so]. The

procedure done to calculate the estimated population across years was
computed using the given formula: If the baseline popula#D00,

2007, 2010, and 2015 population) is n, and the annual rate of change or
the annual growth rate (in a given age group) is r, then 2001 is n*exp(r
* 1), 2002 is n*exp(r * 2), 2003 is n*exp(r * 3), 2004 is n*exp(r * 4),
2005 is n*exp(r * 5), 2006 is*exp(r * 6), 2008 is n*exp(r * 8), 2009

is n*exp(r * 9), 2011 is n*exp(r * 11), and 2012 is n*exp(r * 12).

2000 2007
mMale ® Female = Male = Female
75+ 18001 M 31100 75+ 24144 I 42933
70t0 74 19140 WM 24664 70to74 24555 I 35432
6510 69 30620 MM 36473 651069 40602 [N 51137
60t 64 49530 M sa7ss 60to 64 62214 [N 71132
55t0 59 63336 N 64735 551059 99569 NN 105755
5010 54 108734 NN 105869 50to54 1410sc [N 149963
a5t0 49 142188 NN 140635 45t0 49 177037 | 183008
4010 44 181288 | 180632 a0toas 210774 | 217130
35t0 39 209460 NN 212132 351039 265832 N 265647
30t034 249703 | 254851 30t034 289465 I 294946
251029 273332 R 292337 251020 349342 Y 572446
2010 24 28627 I 329360 20to 24 338713 [ 377658
15t0 19 268415 N 298688 151019 338960 | 365030
10to 14 281297 R 276791 10to 14 358403 [N 346381
5t09 332276 | 315234 Sto9 395738 | 371747
otoa | 377331 I 357494 Oto4 a06000 I 380055
Total 2892127 2975793 Total 3522484 3630400
2010 2015
mMale mFemale mMale ®Female
75+ 28602 I 51675 75+ 34728 I easo7
70t0 74 36904 NN 41840 70t0 74 33200 M 46474
6510 69 43527 I 55437 6510 69 66042 NN 21066
60to 64 83117 N 4082 60t 64 105470 NN 122343
55t0 59 117883 [N 129054 55t0 59 143811 N 159639
50to 54 160082 NN 173786 50to 54 181759 N 196959
45t0 49 192763 N 205521 451049 227571 | 236478
40to 44 232252 [ 244482 40t0 44 272095 | 267983
351039 268521 N 274934 35t039 319099 [ 520711
30to 34 316927 [ 327940 30t034 363252 I 355953
251029 338812 | 367072 25to20 | 396303 P 408991
20t024 34552 . 376962 20t024 | 412459 430057
15t0 19 351944 [ 368149 15t019 | 400990 405614
10to 14 372109 | —— 352993 10to 14 393773 374242
5t09 382434 354749 5to9 405770 382814
Otoa 387613 359906 Oto4 | 417971 391280
Total 3659016 3778982 Total 2892127 2975793

Figure 4. Population Pyramid Distribution by Genderand Age
Groups of DOH-RCR [*°!
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The scopgopulation of DOHRCR increased from 5.86 million in
2000 to 7.15 million in 2007, and then 7.43 million in 2010, and
continually increased around 8.42 million in 2015. Also, there were
predominantly young population of people age800from these years.
Between the two survey areas of DRRER, Rizal province contributes
14 city/ municipalities while the National Capital Region (NCR)
contributes 12 city/ municipalities. However, NCR was more populous
compared to Rizal province, with a ratio of around 22000 and 2.96
in 2015, mainly due to progressive migration and urbanization to the

capital city™".

Rizal province has a land area of 1,191.94 square kilometers or
460.21 square miles with a population of around 2.48 million in 2010, and
denotes an increasing rate of 2.88%, around 3.99 thousand population in
201557, The identified ethnic groups in this area since 2000, were the
following: Tagalog (81.7%%), Bicol (4.30 %), Bisaya(3.0®6), and the
remaining groups were eithdlocano, Hiligaynon/llongo, Cebuanor
others (0.2%) *3|. NCR covers 619.6 square kilometers and it has a
population of around 12.87 million (12.75% from the total country

population). The common age group was the young people arou2dl 20
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(1.94 million). But the old population around 80 and over (7ébdsanjl

were considered to be the least number in the age group population.

2.4.2.Lung Cancer Classification

Lung cancer incidence and MWystological sultype were
registered according to the International Classification of Diseases for
Oncology, hird edition (ICDO-3). Six main histologial sultype
categories were formedADC, SQCC SCC LCC, OSC, and
UnspecifiedHistological SubtypeThe morphology codes weraDC
(8015, 8050, 8144Q, 81435, 8147, 8190, 8201, 8211, 82508260,
8290, 8310, 832323, 8333, 8401, 8440, 84701, 84188490, 8503,
8507, 8550, 8542, 8574, 8576)SQCC(8051-2, 80706, 8078, 8083,
8090, 8094, 8120, 81238CC (8002, 8045%); LCC (80124, 8021,
8034, 8082)0SC (80034, 8022, 803€B, 8035, 8200, 8240, 82436,
8249, 8430, 8525, 8560, 8562, 8575); anuspecified histological
subtypeconsisting CAR (NOS)80101, 8020, 8230NSCC 8046;and
(MN: 8000-1. We omitted cases specified am@ncarcinoma (8580
9999) or that appeared to be a metastasis (8005, 809583 B 8146,
8160, 8170, 8231, 8247, 8263, 8312, 8348350, 8370, 8441, 8460,

8500, 8501, 8510, 8524, 8530, 8551). A codeN&CC (8046) was
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added to ICBO-3 in 2001, which was also used for some cases

diagnosed prior to 2001.
2.4.3.Standard Population

We used the world standard population provided by the
World Health Organization (WHO 20e#D25) for agestandardization
B4 In our analysis, to be consistent with census population data
provided by the National Bureau of Statistics, we categorized the
population into sixteen fivgear age groups from4 group to the 75+
group.

Table 2. WHO World Standard Population
Distribution (%), based on World Average
Population Between 200620255

Age Group World Standard Populatiofb)
0-4 8.86
5-9 8.69

10-14 8.60
1519 8.47
20-24 8.22
25-29 7.93
30-34 7.61
35-39 7.15
40-44 6.59
45-49 6.04
50-54 5.37
55-59 4.55
60-64 3.72
65-69 2.96
70-74 2.21
75+ 3.06
Total 100.00
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To estimate théung cancer rateacross yearsgenderand
histological subtypedpr domestic comparison, we used the 2005
mid-population of DOHRCR as the standard populatig¥so, it
was an intercensal estimation usthg loglinear function, where

PSA 2000 and 2007 population warsed as baseline population.
Table 3. DOH-RCR 2005 Mid-population Distribution

into 16 Fiveyear Age Group from 0-4 Group
to 75+ Group

Age Group Total Male Female
0-4 771,229 397,759 373,468
5-9 731101 376,461 354,639

1014 659323 334,436 324,881
1519 661815 317,098 344,699
20-24 686191 322,998 363,178
2529 673236 325,690 347,546
30-34 560,385 277,499 282,886
3539 497481 248,369 249,110
40-44 407911 201,891 206,008
45-49 336,048 166,289 169,743
50-54 266,783 130,968 135,762
5559 179424 87,496 91,921
60-64 124313 58,290 66,019
65-69 83,894 37,457 46,430
70-74 54,833 22,868 31,948
75+ 61,389 22,233 39,155

Total 6,755,358 3,327,803 3,427,393
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2.5. Statistical Analysis

2.5.1. Descriptive Statistics

Descriptive statistics were analyzedings SAS version 9.4.
Demographic characteristics and clinical factstech as lung cancer
incidence by gender geographical location, yearf aliagnosis, and
histological subtypewere summarized using frequencies and péaces

for categorical variables.
2.52. Trend Analysis for the Observed Period (20032012

using Joinpoint Regression

Cancer rates were calculated as cases per 100,0q0e paod
ageadjusted to the standard population usihg Joinpoint Regression
Analysis program provided by the Surveillance Research Prograne of th
us National Cancer Institute  (Version 4.7.0.0,

https://surveillance.cancer.gov/joinpont/

An Annual number of cancer incidence cases and population data
were used as inputs into the program. The Joinpoint regression then was
performed by the software to ident
slope of the incidence trend changesignificantly. Crude rates,

agestandardizedgates Annual Percentage Change (APGnd the
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average annual percentage change (AAPC) in the whole studied period
were calculated and presented together with their 95% confidence
intervals(Cl).

The Joinpoint program selected the best fitting piecewise
continuous loginear model. In this model, the standardized rates are
measured on a logarithm scale and change linearly with calendar years
over pecific intervals where thslopes of the trend remains constart.

The Permutation test was performed to determine thenmuim number

of poi nt ei n g aiedetsaty tdifit the data. Theirpoint
regession modet hen i denhbhpodéiessd@,J where th
the trend changes significantly, and the annual rateshange in each

trend segmenit®.
2.5.3. Input Dependent and Independent Variables on

Joinpoint Regression

1. Fordomestic comparisoaf lung cancer histological subtypes across
years we calculate it using the 2005 populationthe Philippines
(DOH-RCR)as the standdrpopulation.

2. For international comparison, we calculate it using the WHO

20002025 as the standard population.
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The following are the response variables accepted by Joinpoint

and being tested in the model.

. Count variabls. The number of events wiiicwas the total number of

incidence of lung cancer and cases by histological subtype gathered by
DOH-RCR, the number of population at risk, sjusted variables, and

the standard population.

. Crude Rate(CR) Number of total lung cancer cases occurringtha
DOH-RCR population from the year 20@®12 and expressed as the

number of cases per 100,000 populations at risk.

AL o O = o
r n
i Mg =y R 3T L

. Age standardizeate (ASR)The weighted average of CR, where the CR
is calculated for different-year age groups gathered at PSA and the
weights are the proportions of persons in the correspordjagroups of
WHO 20002025 standard population. The amdjusted rate for an age
group comprised of the ages x through y is calculated using the following

formula;

>0¢
[ )
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Wherecount is the number olung cancecases in théh age grouppop
is the relevant population for the same age group, saiddopis the

standard population for the same age group.

When Joinpoint computethe dependentariable, the following

formulas will be used to computiee associated standard errors:

. Standard Error for Crude Ratd&.his calculation assumes that the counts

have Poisson distributions

REe 0= <«
-” IF - = B +.< E‘h'

. Standard Error for an Agédjusted RateThis calculation assumes that
the coums have Poisson distributionSuppose that the ageljusted rate

is for an age group comprised of ages x through vy.

. . VA Fo 0 < -
={d. Bl. a2 o oarl . D

The covariate was the year of diagnosis starting from 2003 up to
2012. A separate analysis was also performed for the sex group and

geographicalocation, which was under the independent variable.
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2.6. Ethical Consideration

We contact the DOHRCRvia emailabout our intent to gather and
use theiidata for research purposes. A formal letter indicating our purpose and
a research proposal was attachedhe email and sent to the authorityiter
the approval from the cancer registvgriables likehep at i ent 6 s de mo
profile andlung cancer incidences by histologisalitype were derived from
the database&orms for confidentiality had been sehamong the primary
researcher, witness headsand staff of DOHRCR, to protect the privacy of
the data gathered #te cancer registry, and to ensure not to be shared with
anyone outside the research stusipce we usedancer registrgata, wed ot 0
have any direct contact with the study participants to obtain their consent

forms.

38



3.0. Results

3.1 Basic Satistics on Incidence of Lung Cancer by
Histological Subtype, Gender, and Geographical Location
from 2003-2012

A total of 8,832 cases of hg cancemwereidentified inatenyear
period from 20032012, inmen around6,190 cases(70.09%) andvomen
around2,642 cases 29.91%).However, 39 cases were excluded, 22 cases in
male and 17 caseswomen due to cases were classified as a-cantinana

or that appeared to be a metastasis

Among lung cancer histological subtype, most cases were
unspecifiedhistological subtypen which categorized as MN around 2,918
cases (33.04%), CAR (NOS) 23 cases (24.83), and NSCC 1,0&skes
(11.93%). Havever, cases belong to specified lung a&an histological
subtype show#&DC were the most numerous around 1,625 cases (18.40%),
followed by SQCC around 559 cases (6.33%), SCC around 365 cases
(4.13%), OSC around 88 cases (1.00%) BCC around 30 cases.3d%).

Amongthe citied municipalities othe DOH-RCR survey argdl0
geographical locations withmost numerous casesere identified The
following 10 citie$ municipalities contribut®,686 cases (75.70%which are

Pasigcontributes the highestumber of cases arour@l8 cases (13.67%);

followed by Par§iaque arand 562 cases (12.43%)as Pflas around 522

(11.55%); Makati around 504 (11.15%); Marikina around 466 (10.31%);
Antipolo around 422 (9.33%); Taguig around 377 (8.34%); Malabon around
373(8.25%); Mandaluyong around 356 (7.87%id Muntinlupa around 321
(7.10%). The remaing municipalities contribute2,146 cases (24.30%)

however lesser cases were identified in trsegeeyareagTable 4).
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Table 4. Demographic and Clinical Characteristics of Study Goup

Variables Year of Diagnosis Total (%)
Abbr. 200307 200812

Sex

Male 3193 (51.58) 2997(48.42) 6190 (70.09)

Female 1297 (49.09) 1345 (50.91) 2642 (29.91)

Histological Subtypes

Squamous cell SQCC 307 (684) 252 (5.80) 559 (6.33)

carcinoma

Small cell carcinoma SCC 211 (4.70) 154 (3.55) 365 (4.13)

Adenocarcinoma ADC 792 (17.64) 833 (19.18) 1625 (18.40)

Large cell carcinoma LCC 16 (0.36) 14 (0.32) 30 (0.34)

Other specified osC 42 (0.94) 46 (1.06) 88 (100)

carcinoma

Carcinoma,not CAR (NOS' 1469 (32.72) 724 (16.67) 2193 (24.83)

otherwise specifies

Noncsmall cell NSCC 613 (13.65) 441 (10.15) 1054 (11.93)

carcinoma

Malignant neoplasm, MN 1040 (23.16) 1878 (43.24) 2918 (33.04)

not otherwise specifies
Citied Municipalities*

Antipolo 208 (8.83 214 (9.89) 422 (9.33)
Las Hias 249 (10.57) 273 (12.6)) 522 (11.59
Makati 270 (11.46 234 (10.81) 504 (11.15
Malabon 221 (9.39 152 (7.02) 373 (8.25
Mandaluyong 178 (7.56) 178 (8.22 356 (7.87)
Marikina 258 (10.95 208 (9.61) 466 (10.3))
Muntinlupa 173 (7.39 148 (6.84) 321 (7.10
Pardiaque 262 (11.12 300 (13.89 562 (12.43
Pasig 352 (14.99 266 (1229 618 (13.67)
Taguig 185 (7.85H 192 (8.87) 377 (8.39)

Note:*10 Citieg Municipalities with most numeroudung cancer caseasmong
the DOHRCRsurvey area.
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The cases of lung cancer by histological subtype were keeps on
changing every yeaiCases showp and downresults but there was no
predictable trenih each yeaHowever, consistent reésin MN asobserved
the highestin number of casesin most of the yearsfrom 20032012,
compared tatherlung cancer histological subtype

Among thespecified lung cancer histological subtypdC was
the most numerous cases from 20@Bound167 caes)and wasconsistently
the highest number of cased the endof 2012 @round162 cases)From
20032012, the peak of the highest number of identified ADC was in the year
2011 (208 cases), while 200&sthe observedowest pealof it (120 cases
After ADC, it was followed by SQCC, in which by 2003 it has 66 cases.
Howeve, the highest peak was recordedthe following yeas, 2005 (70
cases). And by 2012, there were only 51 cases obserkiedhirdspecified
lung cancer histological subtype with thighhcases was SCC, from 2003 (58
cases) to 2012 (33 cases). The least cases were observed on LCC and OSC.
From 2003 there were only 8 and 13 cases, but by 2012, there were no
recorded cases on LC&nd 8 cases were observed to OSC.

Most of the cases weridentified as uspecified lung cancer
histological subtypeThe highest recorded number of cases was MN and
CAR (NOS). From 2003, there were 210 cases on MN and 280 cases of CAR

(NOS). However, by 2004, the number of MN cases (285 cases) surpassed the
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number of CAR (NOS) cases (233 cas&3). the following year, 2005, cases

of MN decreased by 170 cases. In contrast, CAR (NOS) incréns&%1

caes. From 2006, CAR (NOS) casdscreased uih it reached its lowest

peak h 2009 (111 cases). Thahjncreagd in2011 (176 cases), but slightl
shows dowalope by the end of 2012 (134 casé&3ih the other hand, MN
keeps on increasing in 2007 (194 cases) and reaching its highest peak in 2008
and 2012 (the same years with 378 cases). NSCC has also a high nimber o
cases, however, it was lesser compared to other unspecified lung cancer
histological subtype. In 2003 there were observed 73 cases. After a year, 2004,
NSCC increased (149 cases). However, in the following years, NSCC
continued to fluctuate downward réwmeg 89 cases at the end of 2012
(Figure 5).

The proportion of lung cancer cases by histological subtype shows
different rats according togender However the distribution pattern of
specified and unspecified lung cancer histological subtype wasrtiee sa

Men proportion of unspecifiedung cancer histological subtype
from cohort 20032007 shows that CAR (NOS) has the highest proportion
around 33.32% (1,064 cases), howeitethangedrom the cohort 20082012
for MN increased up to 43.77% (1,312 cg3ehile CAR (NOS) was around
17.35% (520 casesNSCC showsa higher proportion of cases on cohort

20032007 around 14.31% (457 cases) compared to cohort2008 around
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10.4®%6 (314 cases)On the other hand, specifiddng cancer cases by
histological sibtypereveals that ADC and SQCC were the highest proportion
from cohort20032007 with 14.31% 457 cases) and 7.86 % (251 cases).
From the cohort 20082012, ADC and SQCC were consistently the highest
proportion of specified lung cancer cases by histolagisubtype around
16.21% (486 cases) and 6.80% (204 cassS{, LCC, and OS@ave lower
cases compared to the other histological subtype yet contributing cases from
cohort 20032007 around 5.38% (172 cases), 0.40% (13 cases)).84&0
(27 cases), alsadm cohort 20082012 around 4.00% (120 cases), 0.40% (12
cases), and 0.96% (29 cases).

Amongwomenproportion ofunspecified lung cancer histological
subtype from cohort 2083007 shows thaCAR (NOS) were the highest in
rate around 31.22% (405 casds)lowed by MN and NSCC around 22%
(288 cases) and 12.02% (16&ses). Howevefrom the cohort 20082012,
MN increased on rate and observed to be the highest proportion @%4itdo
(566 cases), compared to CAR (NOS) and NSCC around 16.38% (20} cases
and 10.20% (127 case®dmong specified lung cancer histological subtype
ADC has the highest rate from cohort 2887 around 25.82% (335 cases)
and still observed to be the highest from cohort 22082 around 19.83 (327
cases)After ADC, it wasfollowed by SQCC from cohort 20907 around

4.31% (56 cases) and from cohort 2RI8 2 around 3.85% (48 caseSLC,
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LCC, and OSC were the lowest in rate but contributory for the lung cancer
cases from cohort 206007 around 3.00% (39 cases), 0.23% (3 ¢asesl
1.15% (15 cases), also from cohort 2R 2 around 2.73% (34 cases), 0.16%

(2 cases), and 1.36% (17 casésyure 6).

Figure 5. Changing Trends in Lung Cancer Histological Subtype by

the Total Number of Casedrom 2003-2012
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Figure 6. Proportion of Lung Cancer Cases According to hstological

Subtype by Gender, from Cohort 20032007 and Cohort 20082012
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10 10
0 0
2003-2007 2008-2012 2003-2007 2008-2012
457 (14.3%) mADC 486 (16.2%) 335(25.8%) MADC 327 (19.8%)
251 (7.7%) = sQcc 204 (6.8%) 56 (4.3%) msQccC 48 (3.9%)
172 (s.4%)  WSCC 120 (4.0%) 39(3.0%)  mSCC 34 (2.7%)
13 (0.4%) mLCC 12 (0.4%) 3(0.1%) mLCC 2(0.2%)
27 (0.8%) 0sc 29 (1.0%) 15 (1.2%) 0scC 17 (1.4%)
1,064 (33.3%) ® CAR(NOS) 520 (17.3%) 405 (31.2%) ®CAR(NOS) 204 (16.4%)
457 (14.3%)  mNSCC 314 (10.5%) 156 (12.0%) M NSCC 127 (10.2%)
752(23.6%) WMN 1,312 (43.7%) 288 (22.2%) M MN 566 (45.5%)

3.2. Average Annual Incidence Rates and Case Distribution by

5-year Age Groups

Lung cancerpattern of cases according tey&ar age groups and
by gender shows different trends. Lung cancer cases increase with age,
peaking in men at age 60 and women at age 75.

Among men age 15 shows relatively low cases until it reached its
highest pealat age 60, thereafter decrease #reh fluctuatedipwardagain

in their age 75 and abovelowever, women age 5 shows relatively low cases,
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and it keeps on increasing until age 65, but decreased thereafter at age 70 and
increased again reaching its highesak at age 75 and above.

The average annual incidence rate of lung cancer by age group
shows that overall it keeps on increasing, yet has leveled off at age 65 and
then observed to slightly drop off at age 70, but continued to rise reaching the
highest peak in age 75 and above. Among men, an annual increase in
incidence rate was observed between Hgep to 65 and fell slightly atge
70 but increased thereafter reaching the highest point at age 75 and above.
Among women, agspecific incidenceates were relatively low up to age 30,
and it keeps on increasing until age 65, but declines slightly in age 70, and
then increased again dramatically, peaking in the age groups of 75 and above
(Figure 7).

Figure 7. Incidence Rate and Distribution of Lung Cancer Cases by Age
from 20032012
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3.3 Trends in Lung Cancer Incidence and Crude Rate per
100,000 Populations, Overall, Genderbased, and by
Histological Subtype, from year 20032012

The actual rate of lung cancer without the unwantedozoding
effect of age shows that overall it haslecreasing patterwithin a 10-year
time trend, from cohort 2082007 the rate was around 13.31 (4,490 cases)
and continuously decreasing frahe cohort20082012around 11.67 (4,342
cases).Also, the overall average annual percentage change significantly
declines AAPC: -2.61, 95% CI:-3.80;- 1.40). From 2002009, the trend
of lung cancer incidence significantly fluctuates downward (ARBCt6, 95%
Cl: -6.50 -0.30), and continually decreaktnereaftefrom 20092012 (APC:
-0.37, 95% CI-9.50; 9.70) The incidence ratedeclines in both sexes from
the cohort 20032007 to cohort 2002012, in men from 19.2¢8,193 cases)
to 16.35(2,997 casesand in women from 7.56L,297 caseso 7.11(1,345
cases) Also, the average annual percentage chahgesex shows the same
decreasing incidendeendsover years, in men (AAPC3.38, 95% CI:4.90;
-1.80) and women (AAPC0.79, 95% CI-2.00;-0.40). However, the result
of incidence trendérom different periodshows a different pattertin men
from 20032007, incidencepatternfall down (APC:-5.41, 95% CI:-10.90;
-0.40) and continually decreasirigpm 20072012 (APC:-1.82, 95% CI:

-6.00;2.50). While in womenfrom 20032005 the incidence patteafi lung
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cancer riseup (APC: 2.40, 95% CI:16.10;25.00), but decreased in a half
thereafter, from 2002012 (AAPC:-1.31, 95% CI:-3.80; 1.20)(Figure 8
and Table 5.

The CR of lung cancer incidence varies according to histological
subtype.Most of histologial sibtype declinesn incidencetrends however
some increase in particular periods

Among specified lung cancer histological subtyp®C has the
highest number of cases and incidence rates, from-2003 around 792
cases (2.35) and cases increased fron8-2002 around 833 cases but rates
decreased slightly (2.23). The average annual percentage changanhave
eventual reduction in incidenddAPC: -0.43, 95% CI:-3.90; 3.10), but a
change on pattern wadservablyfall off from 2008 (APC:-3.83, 95% CI:
-12.80; 6.00 but increased thereafter (APC: 4.23, 95% -8180; 19.20)A
high number of cases but less incidence rates were observed in f&§pCC
20032007 around 307 cases (0.@hdfell slightly from 20082012 around
252 cases (0.68). Thexeas a significant decreased on its average annual
percentage change (AAPGS5. 23, 95 % CI.-8.80; 1.50), but change in
incidence trends on a joinpoint basis showsdistinct pattern, from
20032008whereit hasa significant downward slope (APG:10, 71, 95 %
Cl: -20.00;-0.30) and then after it remaincreasing up to 2012 (APC03,

95 % CI:-13.30; 22.50)SCCcontributes ta high number of casdsut also
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a few incidence rate$rom 20032007 around 211 cases (0.68)d then
decreased in almost a half from 26@&12 around 154 cases (0.41). The
change on its incidence percentage rates shows a consistent downward
incidence trendsn average annual rates (AAPE. 55, 95 % CI-13.20;
-3.60), and in joinpoint basisrom 20032006 (APC:-23. 22, 95 % CI:
-39.20; -3.10), and from 200&012 (AAPC:-0.71, 95 % CI:-9.40; 8.9).

The fewest number of casaerd incidence ratesere observed ihCC and
otherOSC LCC has a slight declina icasesnd incidence ratédsom 2003

2007 around 16 (0.05)0 casesand ratesrom 20082012 around 14 (0.04).

It was also observed to have a decreasing trend on it average annual
percentage change (AAPE. 86, 95 % CI-25.10; 8.40), and consistently
dropping on the annual percentage basis in incidence change from
20032010 (APC:-5. 79, 95 % CI:-32.40; 31.30), and observeéd have
drasticallydownward slope from 201012 APC:-58. 64, 95 % CI:68.50;
63.30) OSC increased on the number of cases but slightly declines on
incidence rates, from 206307 around 42 cases (0.13) amtidence
changed from 2008012 around 46 cases (0.1Z)he average annual
percentage changalso dropped slightly(AAPC: -2.42, 95 % CI:-8.40;

4.00). However, the result from the annual percen@genge shows an
increasing time trends from most of thears,where there waan observed

incidence drop from 2003005 (APC:-26.99, 95 % CI:62.90; 43.80) but
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increased thereaftétom 20052012(APC: 3.96, 95 % Ck5.50; -14.40).

Among the not otherwise specified lung cancer incidence by
histological subype, from 2003007, most of thancidence rateswvere
identified inCAR (NOS) aroundt.35 (1,469 cases followed by malignant
MN around3.09 (1,040 casgsandNSCCaround1.81(613 cases However,
from 20082012, the incidence rate interchange amontlagical subtype,
and MN becamethe foremost rate around 5.05 (1,878 cases), followed by
CAR (NOS) around 1.95 (724 cases), and NSCC ardui@ (441 cases).
Most of the unspecified histological subtype decreased on the average
annual percentage changertrularly CAR (NOS) (AAPC:11.64, 95 % CI:
-17.90;-4.90) and NSCC (AAPGS.75, 95 % CI:12.60;-0.50), except MN
with an increasing incidence trend (ABP5.77, 95 % CI1:0.40; 12.8). On
an average percentage change basis, some unspecified hisdosagitype
increasd on incidence trends isomeparticular time period, but fluctuate
downwards thereafter, specifically CAR (NOS) an increased from 2005
(APC:11.79, 95 % CI=31.40; 23.60) busignificantly decreased thexker
(APC: -15.70, 95 % CI:-25.40; -4.70), and NSCC increased from 2005
(APC: 20.50, 95 % CI:31.20; 16.30) but also have significant decreased
thereafter (APC=-10.54, 95 % CI=-16.80;-3.80). MN with an increasing
trend shows slight drop on incidence trend from 2(PC: -9.23, $ % CI:

-35.40; 13.60) butstill increased thereafter (AP®@.51, 95 % CI:-3.90;
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22.50)Figure 8 Continued (1) and Table 5

Incidence annual rate and percentage chafgeng cancer by
histological subtypealso variesamong gnder. Inmen, from its avege
percentage change, all of the specified histological subtype decreased. But
most of it increased in some particular period from an annual percentage
change basis. ADC, which has the highest incidencearateng specified
histological subtypdrom cohat 20032007 around 2.75 (457 cases)d
continuously decreasing from cohort 26@&12 around 2.65 (486 cases).
Despite the decesing average annual rateslaght upward incidence trend
was observed after 2005 in its annual percentage chi{@ie: 1.23 95 %
Cl: -4.80; 7.60)In SCC, after 2007 the annual percentage change fluctuates
upwards (APC: 3.61, 9% CI: -11.18; 21.70), and alsm iOSC after 2005
(APC: 4.25, 95 % CI:5.00; 14.40) Among the unspecifiedubtypes, only
MN increasedn an average awial percentagbasis (AAPC: 4.95, 95 % CI:
-1.30; 11.60) Figure 8 Continued (2) and Table 5 Continued (1). In
women most of the average annual rates among specified lung cancer
histological subtype were observed among ADC from 22Q37 around
1.95 (335cases) and from 206812 around 1.83 (347 cases). Also, it
slightly increased on average annual percentage change (AAPC: 0.30, 95 %
Cl: -4.70; 560) compared to all other histological subtype with reraht&

decreasedin anincidence trend by annual perdage change basis, most of
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the histological subtype increase on certain yearscpiarly ADC in 2008
(APC: 5.14 95 % CI:-17.20; 33.60), SQCC in 2010 (APC: 32.34, 95 % ClI:
-30.00; 42.50), and OSC in 2005 (APC: 3.91, 95 % C2.10; 22.90).
Among unspcified histologtal subtype, only MN increased an average
annual percentage change (AAPC: 7.74, 95 %-THBO;-14.40) Figure 8

Continued (3) and Table 5Continued (1 and 2.
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Figure 8. DOH- RCR Crude Incidence Rate of Lung Cancer by Tire
Periods, per 100, 00@opulations, from year 2003 2012.(*) Indicates
that the APC is significantly different from zero at the alpha = 0.05 level.
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Figure 8 Continued (1). DOH-RCR Crude Incidence Rate of Lung Canceby Histological Subtype, per 100,000, from year 2062012.
(@) ObservedCR, (*) Indicates that the APC is significantly different from zero at the alpha = 0.05 level.
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Figure 8 Continued (2). DOH-RCR Crude Incidence Rate of lung Cancer by Histologi@l Subtype, Male, per100,000, from year
20032012.( @ ) ObservedCR, (*)Indicates that the APC is significantly different from zero at the alpha = 0.05 level.
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Figure 8 Continued (3). DOH-RCR Crude Incidence Rate of Lung Cancer by Histologial Subtype, Female,per 100,000, from year
20032012. (¢ ) ObservecR, (*) Indicates that the APC is significantly different from zero at the alpha = 0.05 level.
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Table 5.Average Annual Gacer IncidenceCR(Cohort 20032007 and Ghort 20082012) and Trends (Joinpoint Regression Analysis for 22082)
Total (All) Lung Cancer Incide@a and Histologial Subtype by GendeDOH RCR

Joinpoint Regression Analysis

Average Average

Annual Annual AAPC*** Trend 1 Trend 2
Variables Abbr.  Cases* Cases** (cn Year  APC**** Year APC***x
Rates Rates ) )
(20032007) (20082012)
All 4490 13.31 4342 11.67 -2.617 20032009 -3.46" 20092012 -0.37
(-3.80' -1.40) (-6.50' -0.30) (-9.50' 9.70)
Male 3193 19.24 2997 16.35 -3.38" 20032007 -5.41 20072012 -1.82
(-4.90' -1.80) (-10.90' 0.40) (-6.00' 2.50)
Female 1297 7.56 1345 7.11 0.7 20032005 2.40 20052012 -1.31
(-2.00' -0.40) (-16.1Q0 25.00 (-3.80" 1.20)
(All) Histologic Subtype
Adenocarcinoma ADC 792 2.35 833 2.23 -0.43 20032008 -3.83 20082012 4.24
(-3.901 3.10) (-12.80i 6.00) (-8.80i 19.20)
Squamous cell QCC 307 0.91 252 0.68 -5.23 20032008 -10.7» 20082012 3.09
carcinoma (-8.80' -1.50) (-20.00 -0.30) (-13.30 22.50)
Small cell carcinoma SCC 211 0.63 154 0.41 -8.55" 20032006 -23.22 20062012 -0.71
(-13.20 -3.60 (-39.20 -3.10) (-9.401 8.90
Large cell carcinoma LCC 16 0.05 14 0.04 -9.86 20032010 -5.79 20102012 -58.64
(-25.10 8.40) (-32.40 31.30) (-68.50 63.30)
Other specified oscC 42 0.13 46 0.12 -2.42 20032005 -26.99 20052012 3.96
carcinoma (-8.40' 4.00) (-62.90 43.80) (-5.50" 14.40)
Carcinoma, Not -11.647 20032005 11.79 20052012 -15.70"
Otherwise Specified CARNOS) 1469 4.35 724 1.95 (-17.90" -4.90) (-31.40 23.60) (-25.4Q -4.70)
Nonsmall Cell NSCC 613 1.81 441 1.19 -6.75" 20032005 20.50 20052012 -10.54n
Carcinoma (-12.60 -0.50) (-31.20i 16.30) (-16.80 -3.80)
Malignant Neoplasm, MN 1040 3.09 1878 5.05 5.77 20032005 -9.23 20052012 8.51
Not Otherwise Specified (-0.40 12.30) (-35.40 13.60) (-3.90' 22.50)
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Table 5Continued (1)

Joinpoint Regression Analysis

Average Average Trend 1 Trend 2
Variables Cases* Annual Cases** Annual AAPCT(CD) Year APC**** Year APCH**
Rates Rates ) )
(20032007) (20082012)
Male Histologic Subtype
ADC 457 2.75 486 2.65 -1.00 20032005 -12.22 20052012 1.23
(-4.202.40) (-44.50° 38.80) (-4.80° 7.60)
SQCC 251 1.52 204 111 -5.95" 2003-2007 -11.86 20072012 -0.91
(-10.20 -1.40) (-27.80° 7.60) (-15.9 16.8)
SCC 172 1.04 120 0.65 -9.097 20032007 -21.82n 20072012 3.61
(-14.6Q -3.20) (-35.00° -6.00) (-11.18 21.70)
LCC 13 0.08 12 0.07 -9.10 20032010 -4.76 20102012 -67.36
(-25.60 11.10) (-30.40 30.40) (-68.30 55.70)
0osC 27 0.16 29 0.17 -1.93 20032005 -27.11 20052012 4.25
(-7.8014.30) (-62.00 39.80) (-5.00' 14.40)
CAR (NOS) 1064 6.39 520 284 -11.71" 20032005 13:05 20052012 -15.89"
(-18.30 -4.60) (-53.60° 19.40) (-26.20 -4.10)
NSCC 457 2.74 314 1.72 -7.75" 20032006 4.67 20062012 -12.25
(-13.10 -2.10) (-32.40 8.50) (-24.10 1.10)
MN 752 4.54 1312 7.16 4.95 20032005 -9.70 20052012 7.65
(-1.30' 11.60) (-33.40 18.60) (-9.70' 7.65)
Female Histologic Subtype
ADC 335 1.95 347 1.83 0.30 20032008 -3.34 20082012 5.14
(-4.70° 5.60) (-18.80° 15.00) (-17.20° 33.60)
SQCC 56 0.33 48 0.25 -1.71 20032010 -7.92 20102012 32.34
(-9.70° 7.00) (-23.40 10.70) (-30.00° 42.50)
SCC 39 0.23 34 0.18 -6.06 20032005 -17.78 20052012 -3.14
(-13.00 1.50) (-30.70° 27.40) (-18.00 14.40)
LCC 3 0.02 2 0.02 -6.50 20032006 -16.60 20062012 -1.53
(-14.00 1.60) (-52.90 47.60) (-22.80 25.60)
oscC 15 0.09 17 0.09 -2.87 20032005 -26.40 20052012 3.91
(-11.60 6.70) (-35.5023.30) (-12.10 22.90)
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Table 5 Continued (2

CAR (NOS) 405 2.36 204 1.08 -11.38" 20032006 2.84 20062012 -17.197
(-17.40 -4.90 (-26.50' 10.00) (-28.50' -4.10)
NSCC 156 0.90 127 0.68 -4.24 20032005 46.53 20052012 -9.18
(-12.30 4.60) (-52.70 33.80) (-19.20 2.00)
MN 288 1.69 566 3.00 7.740 20032010 10.34 20102012 -3.80
(-1.50 -14.40) (-3.50' 26.20) (-12.40 15.00)
Note: *Cases used for average annual cancer incidence CR per 100,000, from year 2003 -2007.

** Cases used for average annual cancer inciden ce CR per 100,000, from year 2008 -2012.
** AAPC from 2003 - 2012.

*xx APC calculated using Joinpoint Regression Analysis.

~ APC is significantly different from zero (two -side P <05).

ADC, SQCC, SCC, LCC, and OSC were categorized as specified histologi@l subtype of lung cancer, while
CAR (NOS), NSCC, and MN were categorized as unspecified histologic al subtype of lung cancer.
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3.4. Trends in Lung Cancer Incidence andASR per 100,000Populations,
Overall, Gender-based, andby Histological Subtype from year 20032012

Generally,lung cancer ASR continued tdecreasen the past 1§ear period.
Overall, from 2002007 the rate was around 28.37 (4,490 cases) but exhibits a decreasing
rate from 2008012 around22.15 (4,342 cases].he average percaage change shows a
slightly downfall trend(AAPC: -4.95, 95 % CI-6.20;-3.70). Also, the joinpoint trend was
observed to have continued decreasing trend from-2008 (APC:-2.87, 95 % CI-22.20;
21.30) up to 20052012 (APC: -5.32 95 % CI:-8.10; -2.40). Among gender, lung cancer
incidence in both sexes were observed to have a decreasiggfmate 20032007 in men
around 46.37 (3,193 cases) and women around 14.68 (1,297 @p$e<)0082012 in men
around 35.72 (2,997 cases) and women around 12,895 cases)lso theaverage annual
percentagehange m both sexes shows a relevant decrgaisemen(AAPC: -5.26, 95 % CI:
-6.70;-3.80) and in women(AAPC: -3.69, 95 % CI:-4.70; -2.70). However, thancidence
trends on a joinpoint basis showsdsstinction on results, where men annual percentage
change decreased from 20309 (APC:-5.80, 95 % CI:-9.10; -2.40) and continually
decreasing from 2002012 (APC -3.82, 95 % CI-13.60; 7.10), while in women incidence
trendswere increasing from 2003006 (APC: 1.20, 95 % CI:11.10;-15.20) but sudden
decreased thereafter, from 202812 (APC:-4.47, 95 % CI:-6.00; -2.90) (Figure 9 and

Table 6).

Lung cancers by histological subtype weemained decreasing incidence rates
and AAPC. However theresut in the incidence trends icertainperiods varies in pattern.
Among lung cancer specified histologisubtype, ADC has the highest incidence rates from
20032007 around 2.35 (792 cases) but slightly decreased fromZdBaround 2.23 (833
cases). It was followed by SQCC from 2063007 around 1.95 (307 cases) but lessen from

20082012 around 1.31 (252 caseSJCChasalsohigh incidence ratéom 20032007 around
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1.37 (211 cases) but decreased in a half from-2002 around 0.77 (154 cases). On theoth
hand, LCC and OSC contribuesser incidence rates from 262807 around 0.11 (16 cases)
and 0.26 (42 cases), ahds a decreasing rattem 20082012 around 0.08 (14 cases) and
0.21 (46 cases)Among the not otherwise specified lung cancer histoldgstibtype, from
20032007, CAR (NOS) has the highest ratearound 9.36 (1,469 cases), followed by MN
around 6.77 (1,040 cases) and NSCC around 3.68 (613 cases). However, freg02208
MN becomes the highest in rate around 9.86 (1,878 cases), budsiegreatesvereobserved

on CAR (NOS) on almost a thirtb be exact aroun8.71 (724 cases), and NSCC on almost a
half around 2.19 (441 case3)he average percentage change shows thapaltified lung
cancerhistological subtype exhibits a decreaspagtern on the incidence trends. The most
common histologial subtype with the highest average annual decreased on incidence pattern
was observed on LCQAAPC: -11.65, 95 % CI-28.70; 9.4). It was followed bya relevant
decreasechi SCC(AAPC:-10.65, 95% CI.-15.50;-5.50) and SQCGAAPC: -6.69, 95 % CI:
-10.10; -3.10). Also, OSC exhibits a decreasing rate, but lesser compared to other
aforementioned histological subtyp@APC: -5.52, 95 % CI-12.40; 1.9). Although, ADC
has the highest number of casex rates but the observed patternts incidence trends
shows the least numbef decreased AAPC: -3.12, 95 % CI:-5.90; -0.20). Among
unspecified histological subtype, masdtthe incidence trends declinEAR (NOS) with most
relevant decreasg@d APC: -14.06, 95 % CI-20.20;-7.40), followed by NSCC with also a
significant declinglAAPC: -8.98, 95 % CI:-15.10;-2.50). In contrast MNwas observed a
minor increasedAAPC: 3.24, 95 % CI:2.80; 9.D) (Table 6). The joinpoint reslts among
histologicalsubtype shows thattie most frequent increase incidence trends was observed
in the latter periods. Among specified lung cancer histological subtgaESC was observed
to have a decrsg incidence pattern form 20@Q8PC: -9.97, 95 % CI-16.80;-2.60) but

highest in increased thereaftekAPC: 2.57, 95 % CI-19.00; 29.8). Also OSC with a
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common decline on incidence trend from 2005 (ARB4.76, 95 % CI:59.50; 5.D) andwas
observed to flatuate upward thereafter (AP2.:36, 95 % CI1=-4.20; 9.49). ADC remarked to
have thesame pattern from the aforementioned incidence trengbere there wre few
decreased from 2008 (APG5.36, 95 % CI:-15.10; 3.D) but slightly increased thereafter
(APC: 1.25 95 % CI:-11.30; 15.50). On the other hand, SCC and CQobserved to
continuallydecreasen every time period. Where SCC gradually dedifrem 2006 (APC:
-25.54, 95 % Cl:43.3); -2.60) and drop again reaching tlevest peak in 2012 (APG2.67,
95 % ClI:-12.60; 8.4). The pattern was observed to LCC, wathirasttally decreasing trend
from 2005(APC:-40.62, 95 % CI:52.60;-26.8)) and continued &w drop thereafter (APC:
-0.13, 95 % CI:43.20; 12.8). On the other hand, amomgspecifiedung cancer histological
subtype, all increased in the initigldy time frame but decreased in the latter period. CAR
(NOS) with a drastically increased from 2005 (APC: 11.33, 95 %-Z8:90; 13.9) but
significantly fell off rapidly thereafter (APG18.40, 95 % CI-26.80;-9.00). Also, NSCC
and MNshowthe same attern. Whergthe former increased from 2008PC: 8.77, 95 % CI:
-31.20; 7.D) but decreased thereafter (AP€4.85, 95 % CI:-26.40; -1.50) ard the latter
increased from 200APC: 6.28, 95 % CI:11.00; 27.0) but also decreased thereaftaPC:

-3.36, 95 % CI:-13.10;10.10) Figure 9 Continued (1).

Incidence tendsin lung cancer by histological subtygbowsdifferent pattera
according to gendeAmong men, lung cancer by specified histological subtype reveals ADC
as the highest in rate from 20@807 around 6.54 (457 cases) but declines in a few from
20082012 around 5.51 (486 cases). Followed by SQCC, naits around less thanhalf
compared to the highest number of rates from 2ZB@WB/ around 3.64 (251 cases) and
declines thereafter from 2012 around 2.43 (204 cases). Least incidence rates were also
observed in LCC, from 2062007 around 0.21 (13 cases) and slightly decreased from

20082012 around 0.18 (12 cases). Most of the decreasing average annual percentage change
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wasobserved betweenCEZ and LCC, where the former shothe significant resul{AAPC:
-10.61, 95 % CI:-16.40; -4.40) while the latteralso exhibits gradual decreasehAAPC:
-10.19, 95 % CI-28.00; 12.0). However,SCC and LCC gse upin some specific time
frame, in which itcontradicts the overall results. Where SCC has the foremostased
from 2008(APC: 8.54, 95 % CI:14.30; I7.50), followed by LCC from 2003APC: 4.61,

95 % CI:-12.20; -8.30). Among the unspecified lung cancer histological subtype, most
declines on inidence trends except Mtliat increasérom 2005(APC: 5.40, 95 % CE6.70
19.10) Figure 15 and Table 6 Continued (1). The incidence rate ofung cancer by
histological subtype among women shows consistent sagittt the overall finding. Where,
ADC asthe foremost rate among specified histological subtype from-2003 around 3.68
(335 cases) but slightly drepff from 20082012 around 2.94 (347 cases). It was followed
by SQCC from 2002007 around 0.64 (56 cases) but alsalinedfrom 20082012 arouad

0.44 (48 cases). The incidence trends of the aforementioned histological subtype were
observed an increasing trend, where the former started to increase from 2009 (APC: 5.94, 95 ¢
Cl: -27.30; 24.30) while the latter drastically fluctuate upwards frodDZ@APC: 35.47, 95 %
Cl: -36.90; 40.50). Also, OS@asobserved dew increased on trends from 2005 (APC: 1.02,
95 % Cl:-12.20; 15.9). Among the unspecified histological subtypa)y MN wasnoticed

to increase from its average annual percentage chaWdg®(: 4.46, 95 % CI:2.20; 11.50.
However, from a joipoint basis, CAR (NOS)ral NSCChave marked an increase in a
certain time periodWhere, CAR (NOS¥hows a few increased from 20@806 (APC: 1.77,

95 % CI:-24.70;-7.60) but significantly decreaséuereafter from 2002012 (APC:-20.71,

95 % CI:-30.40;-9.60). Also, NSCC shows the same pattern of increased fromZE
(APC: 56.59, 95 % CI:54.40; 43.80) and a relevant decreased thereafter from 2015
(APC:-12.92, 95 % CI:23.20;-1.30).Figure 9 Continued (3) and Table 6Continued (1

and 2).
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Figure 9. DOH- RCR ASR Incidence of Lung Cancer by Genderper 100, 000, from year
2003 2012.(*) Indicates that the APC is significantly different from zero at the alpha =

0.05 level.
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Figure 9. Continued (1) DOH-RCR Age Standardize Incidence Rate of Lung Cancer by Histologit Subtype, per 100,000, from year 2002012.
(4p) ObservedASR, (*) Indicates that the APC is significantly different from zero at the alpha = @5 level.
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Figure 9. Continued (2). DOH-RCR Age Standardize Incidence Ratef Lung Cancer by Histologial Subtype,Male, per 100,000, from
year 20032012. (@ ) ObservedSR, (*) Indicates that the APCis significantly different from zero at the alpha = 0.05 level.
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Figure 9 Continued (3) DOH-RCR Age Standardize Incidence Rat®f Lung Cancer by Histologial Subtype,Female,per 100,000,
from year 20032012. (@ ) Observed\SR, (*) Indicates that the APCis significantly different from zero at the alpha = 0.05 level.
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TaHe 6. Average AnnuaCancer Incidence Age Adjusted Rates (2Q087 ©hort and 20082012 ®@hort) and Trends (Joinpoint Regression Analysis for 2B 2)

Total (Al) Lung Cancer Incidence and HistoladiSubtype byGender DOH RCR

Joinpoint Regression Analysis

AA‘;enrﬁgf AA‘;enrﬁgf AAPC** Trend 1 Trend 2
Variables Abbr. Cases* Cases** (cn Year APC**** Year APC*rx*
Rates Rates ) )
(20032007) (20082012)
(-6.20' -3.70) (-22.20 21.30) (-8.10" 2.40)
Male 3193 46.37 2997 35.72 -5.26" 20032009 -5.80" 20092012 -3.82
(-6.70' -3.80) (-9.10 -2.40) (-13.60 7.10)
Female 1297 14.68 1345 12.09 -3.69 20032005 1.20 20052012 -4.47N
(-4.70' -2.70) (-11.10 15.20) (-6.00" -2.90)
(All) Histologic Subtype
Adenocarcinoma ADC 792 2.35 833 2.23 -3.127 20032008 -6.36 20082012 1.25
(-5.90' -0.20) (-15.10 3.20 (-11.30 15.50
Squamous cell SQCC 307 1.95 252 1.31 -6.69" 20032009 -9.97m 20092012 2.57
carcinoma (-10.10 -3.10) (-16.801 -2.60) (-19.001 29.90)
Small cell carcinoma SCC 211 1.37 154 0.77 -10.65" 20032006 -25.54n 20062012 -2.67
(-15.50 -5.50) (-43.30 -2.30) (-12.60 8.40
Large cell carcinoma LCC 16 0.11 14 0.08 -11.65 20032010 -40.62 20102012 -0.13
(-28.70 9.40) (-52.60 26.80) (-43.20 12.50)
Other specified 0oscC 42 0.26 46 0.21 -5.52 20032005 -34.76 20052012 2.36
carcinoma (-12.40 1.90) (-569.50' 5.20) (-4.201 9.40)
Carei Not CAR -14.06" 20032005 11.33 20052012 -18.40"
arcinoma, No - - :

' -20.2Q -7.40 -26.90 13.50 -26.80 -9.00
Otherwise Specified (NOS) 1469 9.36 724 3.71 ( ) ( ) ( )
Nonrsmall Cell NSCC 613 3.68 441 2.19 -8.98" 20032006 8.77 20062012 -14.85"
Carcinoma (-15.10 -2.50) (-31.20' 7.20) (-26.40 -1.50)
Malignant Neoplasm, MN 1040 6.77 1878 9.86 3.24 20032009 6.28 20092012 -3.36
Not Otherwise Specified (-2.801 9.70) (-11.00 27.00) (-13.10 10.10)
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Table 6Continued (1)

Joinpoint Regression Analysis

Average Average Trend 1 Trend 2
Variables Cases* Annual Cases* Annual AAPCT(CI) Year APC***x Year APC****
Rates Rates ) )
(20032007) (20082012)
Male Histologic Subtype
ADC 457 6.54 486 551 -3.44n 20032005 -11.61 20052012 -1.88
(-6.101 -0.70) (-36.401 22.90) (-6.00i 2.40)
SQCC 251 3.64 204 2.43 7.3 20032005 -0.71 20052012 -8.55
(-12.00 -2.50) (-6.10 24.70) (-10.10° 3.30)
scc 172 262 120 143 -10.617 20032008 -21.16" 20082012 8.54
(-16.40° -4.40) (-31.60° -9.20) (-14.30° 17.50)
LCC 13 021 12 018 -10.19 20032005 -44.69 20052012 4.61
(-28.00° 12.10) (-48.70° 30.20) (-12.201 8.30)
osc 27 0.39 29 031 -4.40 20032005 -37.65 20052012 4.34
(-12.1014.00) (-52.30° 3.20) (-2.90 12.10)
-13.69" 20032005 13.70 20052012 -18.26"
CAR (NOS) 1064 15.47 520 6.26 (-20.30 -6.50) (-29.10' 15.80) (-27.40 -8.00)
-9.587 20032006 4.51 20062012 -14.62"
NSce 457 6.27 314 359 (-15.10 -3.70) (-32.80 6.20) (:26.30 -1.10)
MN 750 11.93 1312 16.01 3.06 20032005 -9.86 20052012 5.40
(-2.70i 9.20) (-16.30 13.40) (-6.701 19.10)
Female Histologic Subtype
ADC 335 368 347 294 -2.65 20032009 -6.02 20092012 5.94
(-7.20° 2.20) (-18.40 8.30) (-27.30i 24.30)
SQCC 56 0.64 48 0.44 -3.53 20032010 -10.54 20102012 35.47
(-12.40 5.20) (-27.10° 9.80) (-36.90 40.50)
SCC 39 0.42 34 0.30 -8.74 20032005 -24.21 20102012 -4.76
(-16.00° 0.90) (-30.30° 32.40) (-19.30 12.40)
LcC 3 011 5 0.08 -10.87" 20032005  -19.45 20062012 -6.69
(-19.30 - 1.60) (-26.40 26.40) (-31.80° 27.60)
osc 15 016 17 013 -6.79 20032005  -33.43 20052012 1.02
(-14.9012.10) (-46.80 33.30) (-12.00 15.90)
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Table 6Continued (2.

CAR (NOS) 1.85 -14.28" 20032006 1.77 20062012 -20.71~
(-20.10 -8.00) (-24.70 7.60) (-30.401 -9.60)
NSCC 1.10 -7.18 20032005 56.59 20052012 -12.92»
(-16.00 2.50) (-54.40 43.80) (-23.20 -1.30)
MN 5.30 4.46 20032009 9.08 20092012 -5.03
(-2.20' 11.50) (-8.90' 13.60) (-18.00 5.60)
Note: *Cases used for average annual cancer incidence ASR per 100,000, from year 2003 -2007.

**Cases used for average annual cancer incidence ASR per 100,000, from year 2008 -2012.

***x AAPC from 2003 - 2012, calculated by Joinpoint Regression Analysis.

***x% APC calculated using Joinpoint Regression Analysis.

A APC is significantly different from zero (two -side P <05).

Average Annual Age Standardized Cancer Incidence Rates per 100,000 from 2003 -2012, were computed by the direct method using the

WHO standard population (WHO 2000 -2025).

ADC, SQCC SCC,LCC,and OSC, were categorized as specified his tologic al subtype of lung cancer, while

CAR (NOS), NSCC, MN, werecategorized as unspecified histologic al subtype of lung cancer
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3.5 Lung Cancer Incidence by Histological Subtype Across Years, CR and
ASR per 100,000 using 2005 Population as Standard Populatign
DOH-RCR, 2003 2012

Overall, lung canceincidence trendslecreasd across year{CR= AAPC:-2.60,
95% CI:-3.80;-1.40 and ASR= AAPC:5.20, 95% CI:-6.50;-4.00, except subtype ADC in
women (CR= AAPC0.32 95% CI:-4.7Q 5.60, and ASR= AAPC: 1.8995% CI:-7.10;
2.20. Among all the specified histological subtypes, ADC has the lowest decreased in
average annual perdage rate§CR= AAPC:-0.43 95% CI:-3.90;3.10 and ASR= AAPC:
-3.20 95% CI:-6.00;-0.20. Followed by SQCC (CR= AAPG5.23 95% CI:-8.80; -1.50
and ASR= AAPC:-8.00 95% CI:-10.00;-4.90. Among all the unspecified histological
subtype, all decread except MN (CR= AAPC5.77, 95% CI:-0.40; 12.3Q and ASR=
AAPC: 2.79 95% CI:-3.50;9.50 Table 7. In men, lung cancer incidence trends asrgears
decrease(CR= AAPC:-3.40 95% CI:-4.90; -1.80 and ASR= AAPC:5.95 95% CI -7.50;
-4.30. Among he specified histological subtype, it was consistent to the overall rates where
all decreased in incidence trend. The lowest decreasing average annual percentage change
was observed in ADC (CR=AAPGL.03 95% CI:4.30;2.40 and ASR= AAPC:3.60 95%
Cl: -6.40;-0.80. Followed by OSC (CR= AAPGC:1.93 95% CI:-7.8Q 4.30 and ASR=
AAPC: -4.70 95% CI -10.2;1.10. Among the unspecified histological subtypleere was
an observed increased in MN (CR= AAPL95 95% Ct -1.30 11.6Q and ASR= AAPC:
2.03 95% Clt -4.40; 8.90 Table 7 Continued (1). In women, it was also consistent to the
overall incidence trends where it was observed a decreasing pattern (CR= A488%95%
Cl: -2.00;0.40 and ASR= AAPC:3.48 95% CI -4.61;-2.30. However,specifiedsubtype
ADC increased in rate€CR= AAPC:0.32 95% CI:-4.70;5.60 and ASR= AAPC: 1.895%
Cl: -7.10;2.20. Also, unspecified subtype MMbserved an increas¢@R= AAPC:7.74 95%

Cl: 1.50;14.4Q and ASR= AAPC4.80 95% CI -1.50;11.50 Table 7 Continued (2).
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Table 7. Lung Cancer Incidencerédss Years, Using 2005 Population as Standard Population, and AAPC by Sex and Histalbgipal, ®OHRCR, 2002005

Histological Group Rate Rate AAPC 95% Cl ovalue
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Overall Cases 875 937 929 917 832 872 816 867 932 855
CR 13.71 14.27 13.75 13.19 11.63 12.3 11.2 11.66 12.23 10.94 -2.60 -3.80 to-1.40 <0.01
ASR 14.15 14.50 13.75 1299 11.29 1235 10.15 9.87 10.15 8.95 -5.20 -6.50 to-4.00 <0.01
ADC Cases 167 140 174 151 160 120 174 169 208 162
CR 2.62 2.62 2.62 2.62 2.62 2.62 2.62 2.62 2.62 2.62 -0.43 -3.90 to 3.10 0.8
ASR 2.7 2.16 258 2.14 2.17 1.7 2.17 1.93 2.28 1.69 -3.20 -6.00 t0-0.20 <0.01
SQCC Cases 66 67 70 57 47 46 40 55 60 51
CR 1.03 1.02 1.04 0.82 0.66 0.65 0.55 0.74 0.79 0.65 -5.23 -8.80 to-1.50 <0.01
ASR 1.07 1.04 1.04 0.81 0.64 0.66 0.5 0.63 0.65 0.52 -8.00 -10.00 to-4.90 <0.01
SCC Cases 58 55 34 31 33 29 25 36 31 33
CR 0.91 0.84 0.5 0.45 0.46 0.41 0.34 0.48 0.41 0.42 -8.55 -13.20 to 3.60 <0.01
ASR 0.94 0.85 0.5 0.44 0.45 0.41 0.31 0.4 0.34 0.34 -11.18 -15.20 to-70 <0.01
LCC Cases 8 1 4 2 1 5 1 6 2 0
CR 0.13 0.02 0.06 0.03 0.01 0.07 0.01 0.08 0.03 0.01 -9.86 -25.10 to 8.40 0.2
ASR 0.13 0.00 0.06 0.03 0.00 0.07 0.01 0.07 0.02 0.00 -12.51 -27.40 10 5.40 0.10
0sC Cases 13 7 7 8 7 8 8 12 10 8
CR 0.2 0.11 0.1 0.12 0.1 0.11 0.11 0.16 0.13 0.1 -2.42 -8.40 to 4.00 0.4
ASR 0.21 0.11 0.1 0.11 0.1 0.11 0.1 0.14 0.11 0.08 -5.14 -10.6 t0 0.70 0.10
CAR (NOS) Cases 280 233 351 355 250 172 111 131 176 134
CR 4.39 3.55 5.2 511 35 2.43 1.52 1.76 2.31 1.71 -11.64 -17.90 to-4.90 <0.01
ASRY 453 3.6 5.2 5.03 3.4 2.44 1.38 1.49 1.94 1.40 -13.90 -20.10 to-7.20 <0.01
NSCC Cases 73 149 119 132 140 114 75 86 77 89
CR 1.14 2.27 1.76 1.9 1.96 1.61 1.03 1.16 1.01 1.14 -6.75 -12.6 t0-0.5 <0.01
ASR 1.18 2.3 1.76 1.87 1.9 1.62 0.93 1.00 0.83 0.94 -9.12 -15.20 to 2.60 <0.01
MN Cases 210 285 170 181 194 378 382 372 368 378
CR 3.29 4.34 2.52 2.6 2.71 5.33 5.24 5 4.83 4.84 5.77 -0.40t0 12.30 0.1
ASR 3.39 4.41 2.52 2.57 2.63 5.34 4.76 4.22 3.99 3.97 2.79 -3.50 t0 9.50 0.3

Note: / wQa YR ! wQa 6SNB SELINBaaSR LIS NIstandandze rate; ARDS @bl PabcentageschafbitizR Sonfidkhoe $iEPvahePhiliBpinés :
(DOHRCR) Migpopulation in 2005 was used as standard population.

72



Table7 Continued(1).

Histological Group Rate Rate 95% Cl I
2003 2004 2005 2006 2007 2008 2011 2012 ° p-vaiue
Cases 641 682 662 648 560 623 552 602 633 587
Male CR 20.38 2108 19.89 1893 159 17.84 1539 1645 16.85 1523  -3.40 4.9010 -1.80 <0.01
ASF 20.87 2134 19.89 1871 1555 1812 13.99 1385 13.98 1247  -5.95 -7.50 t0-4.30 <0.01
ADC Cases 108 81 90 89 89 73 109 98 110 96
CR 343 25 2.7 26 253 209 304 268 293 249 -1.03 -4.30 to 2.40 0.5
ASR! 352 253 27 256 247 213 279 226 246 204 -3.60 -6.40 t0-0.80 <0.01
sQcc Cases 58 51 59 48 35 42 29 48 49 36
CR 184 158 177 14 099 12 081 131 13 0.93 -5.95 -10.20 t0-1.40 <0.01
ASF 19 159 177 139 098 123 074 111 106 073 8.70 -12.50 t0-4.70 <0.01
Cases 47 48 28 25 24 18 21 30 24 27
scc CR 149 148 084 073 068 052 059 082 064  0.70 -9.09 -14.60 t0-3.20 <0.01
ASR! 153 151 084 072 067 052 053 068 053 056 -11.60  -16.40 t0-6.50 <0.01
LcC Cases 7 0 3 2 1 4 1 6 1 0
CR 022 000 009 006 003 011 003 016 003  0.00 -9.10 25610 11.1 0.3
ASR! 023 000 009 006 003 012 002 013 002 000  -11.80 -27.60 t0 7.60 0.20
osc Cases 8 5 5 5 4 5 4 7 7 6
CR 025 015 015 015 011 014 011 019 019  0.16 193 -7.80 to 4.30 05
ASR 026 016 015 014 011 015 009 017 015 013 -4.70 -10.2 10 1.10 0.10
CAR (NOS) Cases 199 172 264 255 174 127 71 95 127 100
CR 633 532 793 745 494 364 198 2.6 338 259  -11.71  -18.30to-4.60 <0.01
ASR! 647 538 793 737 484 37 179 218 282 215  -1389  -20.50t0-6.80 <0.01
NSCC Cases 61 115 83 100 98 81 54 61 59 59
CR 194 355 249 292 278 232 151 167 157 153 7.75 -13.10 t0-2.10 <0.01
ASR 199 36 249 289 272 235 135 144 13 127  -10.05 -15.7 t0-4.0 <0.01
MN Cases 153 210 130 124 135 273 263 257 256 263
CR 486 649 391 362 383 7.82 733 702 682  6.82 4.95 -1.30 to 11.60 0.1
ASR 497 657 391 358 374 792 669 588 564 5.6 2.03 -4.40 to 8.90 0.5

Note:/ wQa YR ! wQa ¢SNB SELINBaadSR LIS NIstandandzel rate; ARGS enifl PabcentageschafybiizR Sonfitkhde $ifEvahe Philippings
(DOHRCR) Migpopulation in 2005 was used as standard population.
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Table7 Continud (2).

Histological Group Rate Rate 95% Cl I
2007 2008 ° p-value

Female Cases 682 609 5 854 283 32 73 104 682 609

CR 7.23 7.66 7.79 7.63 7.49 6.92 7.13 7.01 7.73 6.77 -0.80 -2.00to 0.40 0.2

ASR 750 7.79 7.79 7.48 7.23 6.91 6.46 6.00 6.46 5.56 -3.48 -4.61 to-2.30 <0.01
ADC Cases 59 59 84 62 71 47 65 71 98 66

CR 1.82 1.77 2.45 1.76 1.96 1.31 1.76 1.88 2.53 1.67 0.32 -4.70 to 5.60 0.9

ASR 1.89 1.8 2.45 1.72 1.89 1.3 1.58 1.6 2.12 1.35 1.89 -7.10to0 2.20 0.3
SQCC Cases 8 16 11 9 12 4 11 7 11 15

CR 0.25 0.48 0.32 0.26 0.33 0.11 0.3 0.19 0.28 0.38 -1.71 -9.70 to 7.00 0.7

ASR 0.25 0.49 0.32 0.25 0.31 0.11 0.27 0.16 0.24 0.3 -4.42 -11.90 to 3.70 0.2
SCC Cases 11 7 6 6 9 11 4 6 7 6

CR 0.34 0.21 0.18 0.17 0.25 0.31 0.11 0.16 0.18 0.15 -6.06 -13.0to 1.50 0.1

ASR 0.35 0.21 0.18 0.17 0.24 0.31 0.1 0.13 0.15 0.12 -8.80 -16.10to -0.90 <0.01
LCC Cases 1 1 1 0 0 1 0 0 1 0

CR 0.03 0.03 0.03 0.00 0.00 0.03 0.00 0.00 0.03 0.00 -6.50 -14.00 to 1.60 0.1

ASR 0.03 0.03 0.03 0.00 0.00 0.03 0.00 0.00 0.02 0.00 -10.19 -17.60 to-2.00 <0.01
OsC Cases 5 2 2 3 3 3 4 5 3 2

CR 0.15 0.06 0.06 0.09 0.08 0.08 0.11 0.13 0.08 0.05 -2.87 -11.60 to 6.70 0.5

ASR 0.16 0.06 0.06 0.08 0.08 0.08 0.1 0.11 0.06 0.04 -5.49 -13.60 to 3.40 0.2
CAR (NOS) Cases 81 61 87 100 76 45 40 36 49 34

CR 2.5 1.83 2.54 2.84 2.09 1.25 1.08 0.95 1.27 0.86 -11.38 -17.40 to-4.90 <0.01

ASR 2.6 1.87 2.54 2.78 2.02 1.25 0.98 0.82 1.08 0.69 -13.70 -19.60 to-7.30 <0.01
NSCC Cases 12 34 36 32 42 33 21 25 18 30

CR 0.37 1.02 1.05 0.91 1.16 0.92 0.57 0.66 0.47 0.76 -4.24 -12.30 to 4.60 0.3

ASR 0.38 1.04 1.05 0.89 1.12 0.92 0.51 0.58 0.38 0.63 -6.7 -15.00 to 2.40 0.1
MN Cases 57 75 40 57 59 105 119 115 112 115

CR 1.76 2.25 1.17 1.62 1.63 2.92 3.22 3.04 2.9 2.9 7.74 1.50 to 14.40 <0.01

ASR 1.83 2.3 1.17 1.59 1.58 2.91 2.91 2.6 2.42 2.42 4.80 -1.50to0 11.50 0.1

Note:/ wQa YR !wQa 6SNB SELNBaaSR Lijestandardiz rate; APCL 2 ublpefcantagewttangd) KiizRiBidence ifit&Tae PhiljppinEs (DOHRCR)
Mid-population in 2005 vas used as standard population.
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3.6. Comparison on the Incidence Rate of the 10 Municipalities wh the
Highest Number of Ca®s in Lung Cancer, ASR, per 100,0000verall,
Gender-based and by Histological Subtype

The average annual rate of lung cancer by histological subtype varies according to
geographic locatiorjueto lung canceincidence wasommon tgpopulousplaces likeurban
areas”’’. However the rate of ADC among specified histological subtype, were denslig

the highest throughout the 4@ar study period.

From 20032007, amonghe DOHRCR Municipalities, Antipolo City has the
highestobserved incidence ratd around27.7 (304 cases)t was followed byParafiaque
City around 19.2 (408 cases) abals Rilasaround 15.0 (326 cases). However, the average
annua rates showed a minor decredeseall Municipalities from 2002018, Antipolo City
was still the highesn rate around 20.0 (299 case®llowed by Mandaluyong City around
17.5 (263 cases) and ag&taraiaqu€ity around 16.9 (446 cases). On the other hand, the
lung cancer incidencete by specified histological subtype shdahat ADC was common to
all municipalities, especially from 202008 in Pasig City (6.8) and Marikina City (6.5).
Although here was a slight deeasen rates from 2002012 butthe highest ratesverestill
observed in the same Municipalities, the former around 5.3 and the latter aroufuhérigy
the not otherwise specified histological subtype, CAR (NOS) and NSCC were edbgerv
decreased on rates from all Municipalities except MN with a drastically increasing annual
rates, especially frorB0032007 in Marikina City (8) and Malabon City (7.9), and from
20082012 inMandaluyong City (13.9) andarafiaqu€ity (12.5)(Table 8).

Lung cancer incidence rates by histological subtypegaudjraphic location also
vary according to gendeAmong men most incidence rasevasidentified from 20032007
in Pasig City(52.1) and Malabon City59.1). Howeverthe average annual raexhibts a

small decrease the following yearsFrom 20082012,the Municipality with the highest
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incidence rate on these times was obsemdehrafiaqu€ity (49.6) and Mandaluyong City
(45.6). The histological subtype of eachunicipality was consistent tdhe overall findings,
were ADC was still the highest on rate, from 2@I®7 inMarikina City (10.3) and Pasig
City (10.2), but changes and slightlgclinedin rate from 20082012 where the former was
around 8.7 and the latter was around 7.6. Not othergfecified histological subtype was
also consistent on incidence ratesthe different Municipalities, where CAR (NOS) and
NSCC were fluctuating downwardsn Icontrast MN was drastically increasingrom
20032007 inMalabon City (13.9) and Marikina Cii{1.3.0) And continued to increase from
20082012 inthe same aredalabon City (19.5)followed by RarafiaqueCity (17.8) Table 8
Continued (1). Among womenfew cases were observed from the different Municipalities
compared in men. From 20@®07, mostncidence rates were identified Rarafiaqueity
around 19.2 (146 cases) and LaBaBiCity around 19 (118 cases)From 20082012,the
average annual rat@gereobservably decreasing in most Municipalities, buttiyhest rates
were identifiedin Mandalyong City around 17.5 (85 cases) and stillParafiaqueCity
around 16.9 (146 cases)he annual rates by specified histological subtype were also
consistent from the overall incidence pattern, where ADC was the hifinest.20032007,

the highest ratesn ADC wereobserved irParaiiaque Cit{6.6), followed by Las Fias City
and Pasig City with the incidence rate (4.4). Also from 2P082, theADC incidence rates
were observably highest iMandaluyong City (4.2) and again in Lasi& City (3.9).
Among he unspecified histological subtype, only MN exhibits and increasing incidence rates.
From 20032007, the highestrates werdadentified in Muntinlupa City (5.0) and Marikina
City (4.8). And it keeps on increasing across the different Municipalities fr@8 2012, in
which the highest incidence rate®re observed irParafiaqueity (8.4) and Mandaluyong

City (8.1) Table 8 Continued (2).
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Table 8. Comparison of DOH -RCR Age-standardized Incidence Rates on the 10 Municipalities with Highest Cases of Lung

Cancer, Incidence Rates (per 100,000) in Microscopically Verified Cancer by Histologic al Subtype
2003-2007 2008-2012
Municipality /' cases Average = ADC ~ SQCC SCC LCC 0OSC CAR NSCC MN Cases Average ADC SQCC SCC LCC OSC CAR NSCC MN
City Annual (NOS) Annual (NOS)
Rates* Rates*
Antipolo 304 27.7 4.3 25 06 03 04 93 28 70 299 20.0 36 16 06 02 03 28 16 97
K'r Ohu' 326 15.0 5.6 22 11 02 04 106 46 65 392 14.3 50 16 05 02 02 54 29 113
Makati 400 9.3 5.2 19 11 04 07 97 47 42 360 12.7 45 15 09 02 04 33 31 78
Malabon 291 12.3 4.7 20 19 04 04 123 37 79 204 9.4 32 1.7 07 03 04 27 1.8 109
Mandaluyong 236 12.9 5.6 31 09 - 06 96 37 69 263 17.5 49 18 07 - 05 45 3.4 139
Marikina 352 12.6 6.5 18 22 02 04 86 41 83 302 12.0 556 1.3 12 04 03 35 1.2 95
Muntinlupa 256 14.5 4.3 0.8 0.9 - 0.4 11.2 3.0 6.5 207 9.8 24 1.3 0.8 - 0.5 3.7 1.7 9.8
O q u pt 408 19.2 6.4 23 23 05 05 107 56 57 446 16.9 51 16 16 03 05 65 23 125
Pasig 480 14.3 6.8 32 14 05 03 114 43 72 381 11.8 53 1.2 12 04 02 41 24 83
Taguig 264 11.1 3.9 21 22 03 03 71 37 70 292 13.2 38 20 07 02 02 43 27 81

Note: * ASR, per 100, 000 populations, in the table were analyze using World St andard Population (WHO 2000 -2025);
Dash (-), no cases registered,
SQCC, SCC, ADC, LCC, OSC, were categorized as specified histologic subtype of lung cancer, while
CAR (NOS), NSCC, MN, were categorized as not otherwise specified histologic subtype of lung ¢ ancer
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Table 8 Continued (1) .

Comparison of DOH -RCR Age-standardized Incidence Rates on the 10 Municipalities with Highest Cases of Lung Cancer,

Incidence Rates (per 100,000) in Microscopically Verified Cancer by Histologic

al Subtype in Male

2003-2007 2008-2012
Municipality /  Cases Average = ADC  SQCC SCC LCC OSC CAR NSCC MN Cases Average ADC SQCC SCC LCC OSC CAR NSCC MN
City Annual (NOS) Annual (NOS)
Rates* Rates*
Antipo lo 208 36.1 5.4 5.0 24 07 08 127 44 104 214 34.5 5.3 29 13 04 06 5.4 33 16.0
K r Ohp" 249 42.4 6.9 3.6 25 05 05 169 7.0 104 273 44.2 6.4 31 10 06 05 8.4 47 102
Makati 270 39.0 6.7 4.1 24 07 14 161 7.2 6.8 234 33.9 6.0 28 15 04 09 5.3 47 127
Malabon 221 51.9 8.5 3.0 41 08 08 226 6.7 13.9 152 36.7 3.8 39 14 07 07 5.7 25 195
Mandaluyong 178 45.2 8.1 6.4 1.9 - 09 167 73 125 178 45.6 5.9 3.7 14 - 0.9 7.3 58 215
Marikina 258 48.3 10.3 3.9 45 05 10 161 6.7 13.0 208 37.1 8.7 29 25 10 06 7.0 1.8 149
Muntinlupa 173 37.2 5.5 0.9 1.8 - 07 172 3.6 8.8 148 33.1 2.9 1.9 13 - 0.7 7.3 29 168
O q p pt 262 40.4 6.0 4.1 42 13 05 147 8.5 9.5 300 49.6 7.5 31 17 07 08 127 57 17.8
Pasig 352 52.1 10.2 6.0 22 09 05 205 84 123 266 38.9 7.6 23 22 05 05 7.2 3.8 152
Taguig 185 39.5 4.9 3.6 48 07 07 124 7.4 114 192 33.3 5.8 41 12 05 05 6.2 42 118
Note: * ASR, per 100, 000 populations, in the table were analyze using World Standard Population (WHO 2000 -2025);

Dash (-), no cases registered,
ADC, SQCC, SCCLCC,and OSC, were categorized as specified histologic subtype of lung cancer, while
CAR (NOS), NSCCand MN, were categorized as not otherwise specified histologic subtype of lung cancer
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Table 8 Continued (2) .

Comparison of DOH -RCR Age-standardized Incidence R ates on the 10 Municipalities with Highest Cases of Lung C ancer,
Incidence Rates (per 100,000) in Microscopically V  erified Cancer by Histologic al Subtype in Female
2003-2007 2008-2012
Municipality Cases  Average ADC SQCC SCC LCC OsC CAR NSCC MN Cases Average ADC SQCC SCC LcC oOscC CAR NSCC MN
Annual (NOS) Annual (NOS)
Rates* Rates*
Antipo lo 926 14.1 34 08 06 05 05 63 15 44 85 9.4 22 08 03 03 04 09 05 51
K'r Ohu" 118 15.0 4.4 1.1 04 05 06 57 26 36 119 14.3 39 06 04 03 03 32 16 50
Makati 130 9.3 4.1 06 05 04 04 51 27 23 126 12.7 36 06 05 03 03 18 20 44
Malabon 70 12.3 2.4 1.2 10 07 07 53 1.2 38 52 9.4 27 05 06 05 06 08 1.3 48
Mandaluyong 58 12.9 4.0 1.0 08 - 08 47 1.3 3.1 85 17.5 42 08 07 - 06 25 1.7 81
Marikina 94 12.6 3.8 06 06 04 04 32 22 48 94 12.0 31 05 05 04 04 19 09 56
Muntinlupa 83 14.5 3.6 1.0 06 - 07 57 25 50 59 9.8 20 10 07 - 06 1.0 1.0 49
O 'q u pt 146 19.2 6.6 09 07 04 06 77 33 30 146 16.9 38 08 07 03 05 23 08 84
Pasig 128 14.3 4.4 1.4 08 05 05 46 1.5 33 115 11.8 35 04 05 04 03 20 1.4 38
Taguig 79 11.1 3.3 1.1 06 05 05 33 1.0 40 100 13.2 23 08 07 04 04 30 33 54
Note: * ASR, per 100, 000 populations, in the table were analyze using World Standard Population (WHO 2000 -2025);

Dash (-), no cases registered,;
ADC, SQCC, SCC, LCGnd OSC, were categorized as specified histologic subtype of lung cancer, while
CAR (NOS), NSCCand MN, were categorized as not otherwise specified histologic subtype of lung cancer
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3.7. Comparison on the Incidence Rate of Microscopically Verified Lung
Cancer in the Philippines (DOHRCR) and in the Other Neighboring
Countries, ASR, per 100,000, according to Gered

The observe lung cancer incidence across countries shows that it is common for
developed countries to have higher rates contp&weother developing countrie®n the
other handthe lung cancer rate by histological subtype shows that it is consistagti in
the specified subtype ADC and SQCC compared to other histological subtypehAlsatio
between the two aforementioned subtypes exhibits that frequently there were more incidence

rates on ADC.

Among the incidence rates in mdhg Philippines (DOHRCR) were consistent
with the incidence pattern across the neighboring countries. Howfewer 20032007, the
incidence rate wasalso quite high around 46when compared to some other developed
countries likeSpain, Basque Country (53.3¢uth Kgea (49.8), antUSA, California(38.8).
However some developing countries have atspialedif not but higher in rate, compared to
the aforementioned countries, likdina, Hong Kong (53.3). Among the histological subtype,
the rate inthe Philippines (D@H-RCR) was observed to be highest on ADC (6.5), followed
by SQCC (3.6) and SCC (2.6). However, the ADC rates were much bigger and doubled upon
comparing it to developed countribke USA: Los Angeles, Filipino (15.6); Los Angeles,
Chinese (13.5); Califora (12.2). On the other hand, SQCC incidence rates in South Korea
were five times higher (16.3), and around three to four times bigger in Spain: Basque
Country (14.1); and Canary Island (10.6). Some countries have lower incidence rates on SCC
compared to lte Philippines, like Thailand and Malaysia that was less than in a half.
Although LCC and OSC were the lowest in number but still a contripdémtor n cancer
rate. In LCC, it shows that most incidence rate was identified in Malaysia, Penang (7.8) and

Spain:Basque Countr{7.6); andCanary Island§7.0), compared to Philippines (DGRICR)
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(0.2). In OSC, the highest rate was observedimna, Hong Kong9.4), USA, California
(8.7), andlsrael (7.7). In 20082012, the incidence ratesvere slightly decreaed to most
countries but high lung cancer ASR werelstbmmon to developed countrjeexept
Philippines (DOHRCR) (35.7 with a quite higher incidence rate for a developing country
compared to Thailand, Bangkok (27.5) and Malaysia, Penang .(Zn8)ng histological
subtypesthere was alecreasen incidence ratebut still, ADC and SQCC were thieighest

In ADC, a high number of incidence &g wereobserved in China, Hong Kong (18.5and

the USA, Los Angeles: Filipino (16.4), comparethre Philippines (DOHRCR)with around
three times lower number on incidence rates (5.5). In SQ@fPer incidence rates were
identified in South Korea (14.4), and Spain: Basque Country (13.6); and Canary Islands
(10.0), compared ithe Philippines (DOHRCR) with aromd five times lower number of
incidence rates (2.4ewer lung cance8SR observe in other specified subtypes, which are
SCC, LCC, and OSC. Also a cortsist decreased in the rate pattern was notoedss the

different countriegTable 9).

In women, fom 20032007, the Philippine (DOFRCR) incidence rate on lung
cancer was around 14.7, which was quite lower comptres higher ASRIn the USA,
California (2.0), and China: Hong Kong (21.9); and Beijing City (21.Bpwever, from
20082012, the incidenceates of the aforementioned countries have been observed to
slightly fluctuate downward, ithe Philippines (DOHRCR) (12.1), USA, California (24.8),
and China, Hong Kong (20.9), except Beijing City (22.7). Among the histological subtypes,
from 20032007, a consistent incidence rapattern was noticed across countries and in
which ADC was the highest in rates. Ithe Philippines (DOHRCR), ADC has a rate of
around3.7 but compared to developed countries lil@USA, it is around three times higher,

in Cdifornia (11.3), Los Angeles: Chinese (12.8hd Los Angeles: Filipino (10.2). Also, in

81



China, HongKong has quitea higher rate (12.6)Fewer cases weraentified n other
histological subtypedn 20082012, most of the specifidaistological subtypenicreasen
incidencerates, especially ADC. lthoughin the Philippines (DOHRCR),the incidenceate

of ADC slightly decreases (2.9). But compmate other countries it was almost five times
lower in rate like China: Hong Kong (13.9); and Beijing City.@)1and USA: California

(11.7); Los Angeles: Filipino (11.1); Los Angeles: Chinese (10Al30, even the other
histological subtypes (SQCC, SCC, LCC, and OSC) have lower cases but the incidence rates

were slightlyincreasing as it was observed in thdatiént countrie§able 9 (Continued)
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Table 9. Comparison of DOH -RCR Age-standardized Incidence Rates with Other Countries, | ncidence Rates (per 100,000)
of Microscopically Verified Lung Cancer by Histologic al Subtype of Male

20032007 " 20082012""
Country Area of
: . Cases ASR ADC SQCC SCC LCC O0OsSC ADC/sQ Cases ASR ADC SQCC SCC LCC 0OsSC ADC/sQcCcC
Registry/ Ethnicity ] .
CC Ratio Ratio

Philippines (DORCR) 3,193 46.4 6.5 3.6 2.6 02 04 1.8 2997 357 55 2.4 14 02 0.3 2.3
China, Beijing City 7,243 368 94 8.3 3.8 22 07 11 9,094 379 116 7.3 3.6 14 14 1.6
China, Hong Kong 11,433 533 19.1 9.9 4.5 15 094 1.9 11,404 445 185 6.9 3.9 08 7.3 2.7
Israel 5187 314 83 6.1 3.3 24 1.7 14 6,217 320 112 6.6 3.4 17 5.2 1.7
Malaysia, Penang 503 284 7.6 3.8 14 78 1.2 2.0 477 259 106 4.2 1.8 53 11 25
Malaysia, Penang: 371 322 9.9 4.6 1.9 8.7 1.3 2.2 326 29.2 122 5.0 2.2 57 09 2.4

Chinese
Malaysia, Penang: 102 199 3.6 2.0 0.6 56 0.8 1.8 117 21.0 7.6 3.2 15 51 15 2.4

Malay
South Korea 16,717 49.8 109 16.3 6.0 12 47 0.7 63,696 46.8 139 144 5.8 08 46 0.9
Spain,Basque Country 4,439 535 135 14.1 6.8 7.6 4.9 0.9 4,743 518 143 136 51 47 82 1.1
Spain, Canary Isids 1,690 434 10.2 10.6 4.9 70 34 0.9 44.4 142 100 5.1 47 4.8 1.42
USA, California 40,114 388 122 7.2 4.2 21 87 1.7 38,973 319 124 6.6 3.2 12 5.2 1.9
USA Los Angeles: 392 31.4 4.1 2.5 23 54 3.3 393 222 105 3.0 17 1.7 3.9 3.5

Chinese 13.5
USA Los Angeles: 342 40.1 156 84 3.9 26 6.7 1.9 377 222 164 5.7 2.8 15 5.2 2.9

Filipino
Thailand, Bangkok 1,920 321 8.7 14 1.0 05 3.0 6.2 1,289 275 6.2 1.8 1.2 06 27 3.4

Note: * ASR, per 100, 000 populationstlire table were analyze using World Standard Population (WHO-2028);
Dash {), no cases registered;
0.0, the rate is greater than O but less than 0.05.
ADC, adenocarcinoma; SQCC, squamous cell carcinoma; SCC, small cell carcinoma; LCC, lamgeneelO&(@:; other specified carcinoma
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Table 9 (Continued) .

Comparison of DOH RRCR Age-standardized Incidence Rates with Other C

Microscopically Verified Lung Cancer by Histologic

ountries, Incidence Rates (per 100,000) of

al Subtype of Female

200320077 20082012
Country Areaof
- o Cases ASR ADC SQCC SCC LCC 0OsC ADC/sQCC Cases ASR ADC SQCC SCC LCC 0OSC ADC/sQcCcC
Registry/ Ethnicity X X
Ratio Ratio
Philippines (DOHRCR) 1,297 14.7 3.7 0.6 0.4 0.1 0.2 6.2 1,345 121 2.9 0.4 03 01 02 7.3
China, Beijing City 4,014 213 8.6 1.7 1.2 1.2 03 5.1 5632 227 113 1.2 11 07 0.6 9.4
China, Hong Kong 5341 219 126 1.3 0.6 05 34 9.7 7,473 209 13.9 1.0 05 02 27 13.9
Israel 2,600 12.8 4.8 1.2 1.0 08 35 4.0 3,363 14.4 6.9 1.4 11 07 25 4.9
Malaysia, Penang 201 9.0 3.9 0.5 0.4 21 03 7.8 173 8.8 4.8 0.7 0.3 14 04 6.9
Malaysia, Penang: 155 11.3 5.3 0.8 0.7 22 04 6.6 121 10.5 6.0 0.9 0.3 15 04 0.7
Chinese
Malaysia, Penang: 33 44 1.7 0.2 b 1.4 0.2 8.5 36 5.5 25 0.3 0.4 1.2 03 8.3
Malay
South Korea 16,717 134 6.4 1.2 0.9 03 12 5.3 24,892 14.8 9.0 1.1 08 02 1.2 8.2
Spain,Basque Countr 828 9.8 3.9 1.2 1.2 1.6 1.1 3.3 1,298 13.9 5.8 15 1.9 1.0 27 3.9
Spain, Canary Islands 368 9.1 38 11 0.9 14 08 3.5 609 12.0 5.9 1.2 16 09 13 4.9
USA, California 36,288 29.0 11.3 3.6 3.4 1.3 64 3.1 36,334 248 11.7 3.3 27 08 40 3.5
USA Los Angeles: 292 19.0 123 1.0 0.5 1.3 20 12.3 320 16.1 10.1 1.1 04 07 26 9.2
Chinese
USA Ls Angeles: 200 158 10.2 0.6 0.7 1.0 26 17.0 275 155 111 1.1 02 02 21 10.1
Filipino
Thailand, Bangkok 1,037 119 4.2 0.4 0.3 0.2 09 10.5 711 10.9 3.7 0.4 02 02 09 9.25

Note: *ASR, per 100, 000 populations, in the table were apakging World Standard Population (WHO 2Q025);
Dash {), no cases registered;

0.0, the rate is greater than O but less than 0.05.
ADC, adenocarcinoma; SQCC, squamous cell carcinoma; SCC, small cell carcinoma; LCC, large cell carcinoma; Oft4Zi cdheinepexi
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4.0. Discussion

4.1 General Findings on Lung Cancer Incidence

The cancer statistics in the Philippines shows that lung cancer incidence and
rates vary according to gender. In men, the incidence slightly fluctuates upward but started to
stabilized across years, whereas in women, there was an observed minor increase during the
study period®®. In this study where subject gathered at the Department of HeRilthl
Cancer Registry, from 2003012, the trends for lung cancer incidence shows that there was
a few decreased in the overall rateross years. But according to gender, a consistent
decreasing trend was observed in men and a slight increase in incidence trends in women yet
also decreased in the following years. These observed slightly decreased was related to the
different preventia programs that the government initiated to reduce the exposure to tobacco
used and smoking behavior, also to secondhand smoking as the most common associated risk
factor to lung cancer occurren¢ 24 62 63

The Philippine Cancer Control Program (PCCP) that begun since 1988,
established program such as antirsmoking campaign to reduced cases of lung/larynx
cancer, through Lung Cancer Control Program (LCCP) undeDthEl, which utilized
primary preventiontathe community level, tertiary prevention at special medical centers, and

rehabilitation activities at both community and hospital levels. The slogan used to advertise

the program wasgYosi Kadiri, No Say&which meanglt is Not Cool to Smok& The

program was strengthened through collaboration to the Department of Education, Culture and
Sports Bureau of Secondary Education that helps to spread awareness to the secondary
school level about the negative impact of smoking and tobacco used. The initianesmsgp

that were integratenhto this collaboration were tHellowing: (1) integrating ito the school

curriculum the health education programs which was about smoking as a health problem;
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(2) social mobilization; (3)and creating counselingcentes to assist youthsfor tobacco
cessationand alsao guard students against the use of tobacco and smoking beltdsar.
on January 28, 1993 DOH Administrative OrdeNo. 8 series 01993stops the tobacco and
smoking used in th®OH premises. AnotheDOH Administrative OrdeMNo. 10 series of
1993 was implementedn March 22,1993, about the regulation amgarette pact labeling
and advertisingThe DOH has joinedlso themulti-sectoral groupsn the bbby for the
antismoking Bill number 358 ithe SenateThey also implementhapter IV, Labeling and
Fair Packaging of Republic Act394 or the Consumers Act df992 concerninghazardous
substancesArticle 94 of Chapter IV of Republic AcIi394is an enabling law in which
cigarettes for sale and distributedthin the country shall be contained & package
following statement or its equivalent in Filipijpo wi t h a warning ACi g
Dangerous to your HealthThis advertisement was appeared also in television after airing
commercials related to tabco and smoking used. In October 2001, the government initiated
the Senate Bill 1859 that restrict the cigargtemotion and tradesmoking in the public
areas tobacco advertisement ban for a period of two years, and entitled to file a civil
suitcasesgainst the markers, manufacturer, and sellers of cigarettes and tobacco in case of
acquiring iliness related to the produts

However, the significat decreasen the overall incidenceates of lung cancer
might be a result of problems related to the quality of cancer registry data like the previous
experience of DOHRCR on thehigh degree of undeeportingjust before shifting tan
active surveillace system. Also right before 1987, the main source for the cancer incidence
andmortality has relied actively oime Death Certificates Only (DCO) of the cancer patjents
around 25 to 30%Whereas, the information of the patients died because of camuestca
also be traced in other hospital recrdspecially those who died at honmfdso, DCO

records might not give the exact diagnosis of the disease that contributes to the inaccuracy of
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the data or incomplete case findings. Howewes a respong® thisinitial problem of the
cancer registry, somactions weretaken to reduce the data inaccuracy. The BRER

traced all the DCO records in the different hospitals and at the plactkheop at i ent 0
residence. Home deaths were investigated through diresgtand i r ect cont act
relative that shows oveecorded data fohe cause of death of the canpatients. And also,

an active surveillance system was implemented since 1980 (involving case finding and
abstractiorby the registry staffi’>.. Despiteof the active surveillance system of the cancer
registry, there are still higher numbers of unspecified histological subtype in the country as
observe in these study years, amounting to 6300t otherwisespecified subtypes among

the total perentage of lung cancer histological subtype: CAR (NOS) around 24.83%;
NSCC around 11.93%; and MN around 33.04%.

4.2 Lung Cancer Incidence According to Gender and Age and the

Associated Factors onthe Changein Incidence Trends

This was the first studgnalyzingthe lung cancer trends across gender, age, and
histological subtype and showing the average annual percentage change to illustrate exactly
the observe change inincidencepattern.in both sexes, incidence rates were increasing as
getting older specially those at age 75 and above. In men, rates of incidence were already
observed inthe diagnosedpopulation as young as 4yeas old. But in women,rates of
incidence were noticedt age 30 and above. Thewere younger population in men who
acquirel lung cancer diseases compared to women. However, lung cancer rates in men
decreased acrogbke years but in woment increased in some particular tirperiod. The
identified justification for the decreasi
probable relationship to the common risk factor of it which was tobacco and cigarette
smoking that shows a declining prevalence

multiple surveys conducted in the Philippines since 1888pugh male prevalencatesin
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smokingwere higher compared to women acrosangewhich waonsistently around 45%

since 1996it declinesrapidly to around 40% in theonducted?003 World Health Survey?..

On the other handhé probablereason for such increagewomenanincidenceratein lung

cancer was the historical basis from exposure to cigarette and tobaces aseidentified

risk factor of lung cancerand as it was indbducedmainly in the Philippine marketFrom

1980, there weremore women, especially those undergraduate students who initiated
smoking, from which the proportion of smoking rate among women increased and doubled
from 17% in 1994 to 30% in 2002”. The increaseni the rate for young women who used
cigarette smoking was due to the advertisements and campaighavrshould avo me n 6 s
admired image wherg emphasized the notion of slimness, aresult ofthe utilization of
cigarettes as a putative hunger suppres$dnf®. This concept was brought by the
Americans to the Filipinosdzausehe Philippines had been colonized themfrom 1901 to

1946. Astronginfluence in the culture and belief was shared, even the concept of body
beautification and slimin”" It wasline with the Virginia Slim concept that projects ars!
women due to cigarette smokingand was publicize as6 6 Mo d eontemporarg,
International Americanilmage "1 an 1976, he Virginia Slims with a slogan 66The
Slimmer Cigarette with Natural Menthol Women k enmasdbadvertised and entered the
market in Manila, Philippines during the fashion shaivianila PoloClub. The commercial

ads used were pictures of slender women in a very slim dress holding a pack of sigdrette
Among theyouth who also acquired lung cancer disease, espethose men aged 15 and
above, the probable cause for such event was the exposure to the secondhand smoking in
their early ages as they obtained it in their home, neighbors, and public places. According to
the Philippine Department of Health, since 19%e total prevalence of tobacco and
cigarette smoking was more the 50% from the tetabking rate, which might influendke

young population to be exposed in early passive or maybe direct smiSkidgcording to
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2000Global Youth Tobacco SurvedsYTS), from the total exposure to secondhand smoke,
around 56.30 lives in their home where other smoke in their presenc& 4o are around
others who smoke inlgces outside their home. It was close to 6 imatidswherethere was

a smoker inside the hom&he GYTS alsoreleased data that there w&#% in young men

and 18% in youth women who were already involved in tobacco and cigarette smoking,
aroundalmostonefifth of young Filipinos started smoking before the age df*10

4.3. Incidence Trends on Lung Cancer g Histological Subtype and the

Associated Risk Fctors

In terms oflung cancerspecified histological subtypeverall, there \w&s an
increasen incidence trends in ADC, SQCC, and O2@s0, all the not otherwise specified
histological subtype: CAR (NOS); NSCC; and MMere observedan increasingincidence
ratein some particular yearén men, incidence rataccording to histolagal subtype were
notices in the following specified subtypes: SCC; L@ad OSC, and for the unspecified
subtypes:an increasein all subtyge in some specifiogyears but a drastic increased in
incidence rates was observe in MN. In women, the same p#tierrthe overall rates was
shown wheréhere was aimcreasen specified histological subtypADC; SQCC;and OSC.
Also, a drastic increase incidence rates across years was noticed in WiNconstrue the
overall results among thastologial subtype,it shows thathe highest rates were observed
in ADC and SQCC. However, there was omllittle decreasen incidence change of it
acrossthe years compad to other subtypedvost of the increasing trends in incidence
changewere observed among unspecdiehistological subtype, especially MNn each
histological subtype, different riskactors that explairthe possible connectioof it to the
particular incidence trends of lung cancer. Most of the histological subtype was associated
with tobacco and cigatte smoking. HoweveADC was least associatedth it according to

the different conducted epidemiologisalidies’*’”. However,when there is an expo to
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more than 40 packearsit might increase the risior developing lung canc&DC. The risk
estimate for the association of smoking and ADC was consigiémthe different studies,
wheraipon increasing themokingpack yearshe same with the riséf acquiring the disease
77801 The other risk factors to ADC, which might explain the high incidence rate of it
comparedo other histological subtypeas the association to tiseispended particulate air
pollution exposureespecially thencreasing levels of ambiefM2.5 which was emitted

during the combustion of solid and liquid fuels, such as for power generation, domestic
heating and irvehicle engines®™®?. Another risk factor was theccupationalexposures
which were common tothose who have high occupational history to the carcinogenic
materials in their workplackke exposure to substances such as asbestos, arsenic, nickel,
radon daughters, diagnostic radiation, and fossil fuel combustion prodlictdowever,
occupational exposure was quite controversial as a risk factor of ADC because there were
studies conducted showirgglow relationship of it to such occupational risk factors, and
commonly it shows high association to subtypes SQCC and®&¢€ The other associated

risk factors of ADCthat might explain the high incidence rates oivére diet and obesity
except lack of vitamin A whiclvascommonly associatedith SQCC and SCE". But in

other sudies large amounts of betzarotene and vitamin Aonsumption might increase the

risk for lung cancer incidence and mortalfty°®, andalsosome related metabolic syndrome

like gastroesophageal reflux disedGERD) might increase the risk for lung ADC as well

91 Also, the presence dffifectious diseaseshich werecommonly TuberculosigTB) and
Human Rpilloma Virus (HPV) was anther causen acquiring lung ADC especially in

n®>° Anothercommonlung cancer risk factor was tlessociatedamilial risk and

wome
genetic susceptibility which might explain the presence of lung cancer incidence for
nonsmokers especially those at younger agés™. Among all the lung cancer histological

subtype, SQCCandSCCwerehighly associateavith tobaccoand cigarettesmoking as risk
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factors °* ! However,SCC andSQCCwerenot solelysmoker's diseasevhich means it

was also associatasith other risk factors like indar and outdoor air pollution, diet and
nutrition, andoccupational exposuis well®® 1% Although lung LCC has commonly to

have the least number of cases and incidence rates but it was significantigtedseth
smoking according to the epidemiological studies conducted. However, the risk of the
occurrence of the aforementioned disease depended on theedpsase relationship of it to

the risk factor, where large cell cancer increases with bothéfadncy and number of years

of cigarette smoking®* °) Among all the histological subtypes, most cases were identified
as fAnot ot herwise specifiedo which means
uneertain histological subtype. Although there are no specific risk factors that lead to how it
was formed, but more likely address the issues about the histological test used in the
laboratory and also the lack of resources as support for classifying sgastilogical
subtype. Another reason would be the high percentage of DCO in registration which
commonly gives inaccuracy in classifying subtypes. However, not otherwise specified cases
are also important in predicting the response rates, progrdssesurvival, and specific

drug toxicities"°**°®. According to the study conducted at Kobe University Hospital and
Hyogo Cancer Center, paperative not otherwise specified histological subtyped of the lung
cance was significantly associated with low survival rates, including for the stage | cancer
diseasé'®. Thelow suwival ratesof not otherwise specified subtypes couldassociated

with poorer tumordifferentiation, and thereforeanore aggressive tumdiology of these

tumors*%

4.3.1. Tobacco Used and Cigarette Smoking

The smoking prevalence has been relatively high since 1996. In men, there was
around 45% cigarette smoking prevalence. The preval@teeshows a stable pattern until

2001 and drastically decreased to around 40% in 2003. And it continually shows a steady to
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slightly fluctuating upward trend reaching around 45% in 2007. According to the Global
Adult Tobacco Survey (GATS) in the Philipgis, which was started in 2009, the tobacco
prevalence rates continually decreased from 2009 to 2015, from 49.5% to 41.9%. On the
other hand, in women from 1996 to 1998, smoking prevalence increased slightly from around
10% to 12%, but it shows a plateaertafter and again slightly increased in 2003 to around
13%. In the following years, it shows a steady to slightly downward trend reaching around 10%
in 2007. From the GATS study from 2009 to 2015, it also continually shows a decreasing
smoking rate from@.1% to 5.8%°% *** 2]

There are also studies conducted by the Global Youth Tobacco Survey (GYTS) in
the Philippines, among the youth age1B where it shows smoking prevalence rates across
years. From 2000, there were 40.3% of the total smoking prevalence rate of siuehtsl
ever smoked cigarettes, in men around 53.0%, and women around 31.3%. The data also
shows that there was nearly eqéarter of the students who used other forms of tobacco.
From the next survey conducted in the year 2004, the prevalence rateskaigssilightly
decreased to arourb.6%, in men around 48.7% ammen around 27.4%. In 2007, the
rate of smoking prevalence increased in a few with around 39.5%, in men around 51.2% and
women around 29.9%. However, in the following years the rate of iaggkevalence
continually decreased by which in 2011, it was around 27.5%, in men around 36.0% and
women around 20.0%. The latest survey conducted in 2015 shows almost a lower in haft rate
since they started the survey years of GYTS. It shows an ovesahlpnce rate of around
16.0%, in men around 22.2% and women around 1649

On July 1, 1994, the Philippine House of Representatives passed the Consumer
Act about tobacco labeling and packagingtoputwiai ng si gns stated 06c¢
Smoking S Dangerous to Your Heal t h. 0 The

Department of Health collaborates with the health advocator and citizen organizations to
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promote effective tobacco legislation. Orp&anber 4, 2005, the Philippines became a party

of WHO Framework Convention on Tobacco Control (FCTC) in which it strengthens more
the tobacco policy and regulation for tobacco advertising, promotion and sponsorship, also in
packaging and labeling by whiah proposed to put pictures and text warnings about the
hazard in tobacco products (around 50% will be occupied by these pictures and text warnings
in tobacco packagingj'®. On July 23, 2012, an act restructuring the excise tax on alcohol
and tobacco products had been passed and named Republic Act Number 10351 also known
asthe SinTax Law(STL) I n t he past years, tobacco pol
to lessen the tobacco use and cigarette smoking in the country. However, the Philippine
government makes reforms to continually minimize the consumption of tobacco products
which is conglered as one of the main risk factors for lung cancer. As a result, there was an

overall decreasing pattern in smoking prevalence and tobacco consumption in the €ountry

111]

4.3.2. Secondhand Smoking

In the Philippines, the GYTS that started in the year 2000 show that secondhand
hand smoking exposure is very high in rates around 56.4% which wses tdcsix in ten
individuals who live in homes where other smoke. The rate of secondhand smoking exposure
was consistent until 2004. However, in the following years, the rates of secondhand smoking
exposure have been decreased continually. In 2007, theeseavslight decreasing rate of
around 54.5%, where half of the interviewed participants live in homes where others smoke.
A drastic decreased in exposure pattern was observed in 2011, where thehsexbnd
smoking rates became 42.9% where the ratio shosve than two in five individuals live in
homes where others smoke. In 2015, the secondhand smoking rates fluctuate downward to
around 38.3%. The exposure pattern was also consistent in GATS from which the rates show

declining trends from 2009 to 2015. Fr&#.4% secondhand smoking rate, it turns to 34.7%
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which means a large drop from exposure to secondhand smoking inside their Hémes
1517 There was no data before the year 2000 about the secondhand snatéiing the
Philippines. However, the data for smoking prevalence was present in the previous years
which shows that the country was one of the Asian countries that have high smoking rates in
the population. We draw to the conclusion that the high ratésbatco used and cigarette
smoking in the previous years might influence a high number of exposed individuals for
secondhand smoking during those years as well, that might contribute as well to the lung

cancer burden in the country.
4.3.3 Indoor and Outdoor Air Pollution

There is no concrete and identified data in the Philippines that shows the rate of
population exposure to air pollution. However, we assume that the contributory factors to the
causes of the changing trends in lung cancer incidentealsa reflect in the population
exposure to the different sources of air pollution as it was identified in some studies
conducted in the country.

From 1996 to 1999, it was reported in the Metro Manila Urban Transportation
Integration Study (MMUTIS) thathe sources of major atmospheric pollutants such as
particulate matter and Nitrogen Oxides (NOx) come mostly from motor vehicle exhaust
emi ssions mainly attributed to fijeepneyso,
for t he c o uontwasythe glenafiedrtotapnarhberwf motor vehicles, where there
were an estimated 30 million perstips in a day, around 81% (24.6 million people) of
which are motorized and 19% (6.3 million people) are-martorized. It was also identified
in Metro Manila, the Philippines that the average time traveling going to work increased
from 1980 to 1996, from 36.6 minutes to work trips to 51.3 minutes to work trips. As a result
of these scenarios, the country level of lead in the air has an average of anditedle times

the established safety limit. The concentration of the suspended particulate matter was
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extremely dangerous, where the Total Suspended Particles (TSP) exceed the set standard
value in some National Capital Region (NCR) locations. Also, ¢idatie Matter 10 (PM10)
concentration was high in some other parts of the country like EDSA and Quezon Avenue.
However, there are some initial actions done by the government to control the situation. The
unleaded gasoline was offered in the market in Faprda994, and it was a contributory
factor for the declining rates of lead concentration in the following yEar§” In 2004, the
Department of Environment and Natural Resources (DENR) initiate to maintain the annual
air quality guidéne value for TSP around 90 ug /Ncm, although the quality of air in the
country was quite poor in assessment but improved in TSP level in 2008 where it becomes
around 99 ug /Bm (29% reduction in TSP levefy™.

Another contributory factor was the indoor pollution brought by household
cooking, meat curing, and s burning. To control these issues, the Part VII, Section 13 (d)
of the Republic Act Number 8749 which was a law implemented that prohibits open burning
of materials such as plastic, polyvinyl chloride, paints, ink, wastes containing heavy metals,
organt chemicals, petrolewrelated compound, industrial wastes, ozdegleting
substances and other similar toxic and hazardous substéfices

The identified result on the air pollution rate in the country was decreasing in
pattern on the concentration for TSP. However, there is no enabling law that edethigi
population rate of exposure to the air population. We recommend that there should be either
reforms or even an update on the air pollution policy to minimize further the contributory

effect of the said risk factor especially in lung cancer incidentige country.
4.3.4 Occupational Exposure

In 1997, the identified national employment rate was estimated at 92.3 % of the
total population, around 73.03 million populations. Most of the employed person belongs to

agriculture, fishery and forestryestors around 41.7% from total employed rates (11.4
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million employed individuals), followed by community, social and personal services around
18.4% (5.0 million employed individuals), the combined numbers of employed individuals
undermining and quarryingnanufacturing; and construction that contributes to around 15.9%
(4.3 million employed individuals), and those at wholesale and retail trade sectors around
14.8% (4 million employed individual$y’® **) Because Philippineis a service sector and

an agricultural country, some of the tool s
danger into the workerso6 healthcare just
farmers by which pesticide contents like carb®asuch as carbaryl (SEVIN) and
carbofuran (FURADAN) can cause cartet, aso for cancer treatment radon was used
some hospital sandtreating theediséase tinusitup whicls in the country
averagelyradon concentratiowas ~20 BqM, higher than in Japan (~BgM®) and Austria

(~10 BgM®) **. The Lung Center of the Philippin
conducted in 1998 1996 have tested workers on the construction industry of Subic Naval
Base in Zambales, Philippines, and revealed that there was 58.75 % from total 1,542
screened participants demonstrated asbestated interstitial lung or pleural disease”

Also, from the studies conducted in the different institutions in the county, around 50.8%
from the total number of respondents agreed that there was exposure to dangerous chemicals
that may affect their healtin the futuré*?® In November 1987, th®ccupational Safety and
Health Centewas created to initiateesearch and traininfpr Occupational Health &ety
(OHS)in the country™*®. A quantitative study conducted shows some viewpoints on how
the Philippines lack OHS for their employed citizens. The following are what they found out:
(a) OHS in the country have only a few officers to administer healthcare workers in their
wor kpl ace; (b) minimum access to the neede
in OHS like free facemask, gloves, disinfectant, OSH staff, etc.; (c) depitedreased in

workload, there was no exiting ASEAN framework for the protection and promotion of the
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rights for safety and healthcare of workers; (d) and the administrators should enhance direct
access to OHS officers, provide occupational hazard edncatid emergency contacts’.

In 2018, the Philippine government officially implementedesrablinglaw that
wi || protect t he wo rnk safesy vorkplacg hamed Republic Atte a |
Number 11058 ofThe Occupational Safety and Health Standdress ™**. With this
enabling law, the result was not yet assessed foeffieetiveness and also on how it will
minimize the risk for the occupational exposures. However, it was a major step that gives
rights to the employed individual to feel safe in their working environment

In our study, the recent data on occupational exy@ carcinogenic materials
were aligned to the increasing results on incidence rates in some specified histological
subtype like ADC which was not solely associated with single risk factors like tobacco used

and smoking, but also might be associateoctmupational exposure.
4.3.5 Diet and Nutrition

There was evidence that shows diet and nutrition can decrease the risk for lung
cancer, especially the consumption of fruits and vegetables could lower the risk for
squamous cell carcinoma® ***! The American Institute for Cancer Researahd some
conductedandomizedntervention trialsconcluded thabetacarotene may increase the risk
for lung cancer incidence and mortality **.  Some vegetable types might be a protective
factor to the occurrence afng cancer in the body likewciferous vegetables (e.g., bood,
cabbage, mustard greensuBsels sprouts)*>. Consumption of broccoli decreased markers
of DNA damage for both smokers and nonsmokef$ Although there are contradicting
results from the different studies about the association of diet and nutrition and lung cancer,
it might still be a contributory factor for the cancecorrence or even prevention despite the

few studies conducted on it.
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In the Philippines, the dietary pattern was commonly consumption of rice,
vegetables, and fish. The proportional contributions of rice and fish have remained steady
over the past 25 wes, starting from 1978. In contrast, vegetable consumption fluctuates
downward across the years. From 1978, the proportions of vegetable mean daily per capita
consumption was around 145 g/day, and declined rapidly to 111 g/day in 1987 to 106 g/day
in 1993 In 2003, vegetable per capita consumption increased again and became 111 g/day.
Based on absolute intakes, the mean per capita intakes of energy, protein, vitamin A, calcium,
thiamine, riboflavin, and niacin increased across the years from 1978 to I@tk&s for
other nutrients remained insufficient, particularly those for iron, calcium, riboflavin, and
vitamin C, all of which were less than 80 percent of the recommended ieaelsdication
that these nutrients are probably inadequately providelyfthe average food consumption
pattern in Philippine households”. In 2000, the government passed a law alfonifying
with essential micronutrients staple food iterralled Republic Act Number 8976 or
fiPhilippine Food FortificatiotAct o f  2eftdblsiked thehRace Fortification Program

%] The continuing actions to

and the Cooking/Edible Oil Fortificatioin the country!
minimize problems in nutrition and diet in the country was pursuing through establishing the
Philippine Plan of Action forNutrition for years 2017 up to 2022 that reflect the
entrenchment of nutritional problems in the Philippines (PPAN 20P2). Flagged issues

in PPAN included micronutrient deficiency, food insecurity, growing rates of adult obesity,
and malnutrition amongoor infants and young childréri”. The situation in the country for
nutrition and diet declined in the past yeaesduse there are only a few enabling laws and
plans that would administer the health of the population. However, in 2000, there are

additional implemented laws that will monitor the population balance and healthy food

intake.
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In relation of it to our stug although there were only a few studies about the
association of diet and nutrition to lung cancer, there is still little evidence that shows how it
might contribute to the lung cancer burden. However, with the initial action done by the
government in té country, they control an unhealthy diet and lifestyle by initiating
interventions in the community. And we assume that the downward lung cancer trends might
also be contributed by the initial policy and recommendations by lawmakers against the

possible isk factor of lung cancer which is diet and nutrition.
4.3.6 Infectious Diseass

The National Tuberculosis (TB) Prevalence Surveys started in 1981, shows that
the percent of the population with TB infection was around 54.5% among the tested
population In 1997, it increase to around 63.4% which makes TB as fifth in ranked among
the ten leading diseases in the country. As it continued to increase in 1999, the country was
ranked second after Cambodia in terms of new sqesitive TB around ASR 99.7 per
100,000 populations among WHO Western Pacific Region. In-20Q3, there were already
4,638,939 cases of symptomatic patients in the country who were tested through sputum
smear microscopy. From the 1,379,390 cases that were diagnosed and given ariéitreat
the proportion in pulmonary tuberculosis (PTB) was around 98.9% and inpestn@nary
tuberculosis (EPTB) around 1.1%. Overall, the new stpeaitive PTB from the average of
nine years testing period was around 54.9% and in new smgative PTB ws around
39.3%. It was also noticed that the number of new sipesitive PTB cases increased by
34%, and PTB by 70% in 2011. The lowest case notification rate was in 2003 (ASR 86 per
100,000) and the highest was in 2006 (ASR 100 per 100,000). Durimgntngears 63% of
new smeapositive cases were aged 25 to 54 years, with 20% in fr@42kars age group,

22% in the 3b44 years age group and 21% in thé 3 years age group. To conclude, the

conditions of the country in term of TB was worst in theerg years because of the few
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programs implemented to control it, but with the intensive effort of the government to
continually minimize and make situation stable for the following years through
comprehensive NTP system in the country, the TB situati@morbes better that it even
exceeded the global treatment success rate which was 80% (in the country it was around 90%
cure rate by 2011). The low cure rates in previous years, before 2003, were mainly due to the
high number of patients who completed treattneithout laboratory confirmation of cure
(1491 Also, another achievemeirt TB related condition was the rapid decreasing pattern on
mortality rates from WHO estimates around ASR 58 per 100,000 persons in the year 1990 to
ASR 41 per 100,000 persons in the year 2000 up to ASR 29 per 100,000 persons in the year
2011144,

The number of cases in wem with lung cancer was also increasing, and some
identified cases were assumed to @aonsmoker. One of the possible reasons for the
occurrence of lung cancer them was the association of Human Papillonras{HPV) and

144 he data

lung cancer according to thefférent conducted epidemiological studi¢
from 1980 to 1995 in the Philippines shows that since the Paps smear screening program was
introduced to the public, the HPV incidence rate was relgtivigh around ASR 20.526.4

per 100,000 women. However, a Paps smear which becomes an inefficient strategy in
determining the possible total HPV infected population due to low sensitilit}’° A case
continuedstudy among Filipino HP\elated casebad been conducteahainfrom 1995 to

1998, which shows an increasing incidence from all HPV types ardg;8% (about 30%
increase from the recent data conduct€d) The rapid increase in HPV infection has been
concluded as caused by the increasing numbers of sex health workers, and also with the
implementation of nationwide cervical cancer screening and early detection programs in the

148

country **®l. From 2000 to 2005, the DOH introduced additional screening tests which are

HPV- Vinegar Acetic Acid (VIA) solution test together with the Paps smear test. It has
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around 21.3% HPV screened population. From the screened population, around 7,277 new
cases of HPV related disease was detected, and around 3,807 were reported deaths. The
overall Syear survival rate was 44% and the mortality rate was around 1 per 10,000 women.
The high mortality rate was attributed to the fact that 75% of women were diagnosed at
latestage disease with treatment being frequently unavailable, inaccessible, or
nonaffordable. In 2006009, there were identified cases of HPV related infection with the
risk of engaging in unprotected commercial sex, in men around 24% and women around 76%
from the total study population. As an initial program of DOH to control this Situgtiney
collaborated with WHO to improve the already existing program and implemented the new
action plan which was the nACervical Scree
initiate a more organized nationwide program capability building, trairedgcating, and
hiring of health workers on proper VIA, Pap smear, cytology, colposcopy, pathology and
distributing free contraceptives to the public’. From these periods, there walscaa
reduction of HP\tasego around78.2%prevalenceate*”. The DOH has advocated HPV
related tests. However, among the hospital that offers the aforementioned test, there were less
than half around 42% 8&® hospitals) provide the service and around 8% have dedicated
screening clinics. As an impact, there was a-tiégnosed population with HPV related
disease and it caused a notified increase of 3.2% mortality rate from 2011 to 2012. In
20132015, the DOHinitiated the HPV vaccination of Gardasil® and Cervarix® as a
communitybased program that immediately resulted in declining prevalence and mortality
cases of HPV infection in the countfy’. By 2016 to 2019, there where almost 70%
covered by the nationwide HPV vaccination with a notified decrease in death rate around 40%
from the results of schotlased approaché&d?.

To conclude, the increasing incidence rates of infectious diseases like TB and

HPV might cause a fluctuating upward lung cancer incidenog tire the population. With
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the initial intervention done by the government, it reduced the number of cases that might
explain as well the contributory effect of this risk factor to the decreasing lung cancer trends

in our study periods.
4.3.7. Family History

The familial aggregation of lung cancer may be influenced by several factors,
including genetic factors, similar lifestyles (e.g. smoking habit and, dieil similar
environments (e.g. indoor and outdoor air pollutiBriy. Among the proven risk factors,
multiple researchers suggest that genetic factors have aicaghifcontributor,a few
specific genes and other genetic factors affecting lung cancer have been identifiecato date
well 24

In the Philippines, a genetic disease affects one in 20,000 people, and p&ople wi
genetic diseases need much attention, understanding, and special care. In 1999, the Institute
of Human Genetics, National Institutes of Health (lH\BH), University of the Philippines
(UP) Manila, in partnership with the Department of Health (DOH)dooted a pilot project
of a hereditary defects registry. This project involved an examination of 191,576
hospitatborn newborns in 79 hospitals which revealed a totdl, 240 hereditary defect
cases™®. A molecular epidemiology study that was designed to look for the association of
environmental factors anspecific genetic polymorphisms with cancer susceptibility was
al so undertaken. The studyods objective was
potential biomarkers for lung, breast, colorectal, and oral cavity cancer in the Filipino
population. Among these, lung cancer has a positive association that can be linked to
hereditary disease with the OR 4.29; 95% CI 113019*°®. The annual registry of causes
of child mortality lists hereditary malformations of the durand other congenital
malformations in the top ten since the 1960s. In 2006, 1.4 child deaths per 1,000 and 8.72

under5 deaths per 100,000 populations were due to hereditary disdtderd-urther

102



studies showed that the leading cause of mortality death in children agetb®bswith the

highest rate of 40.5% was Pneumonia that certainty leads to lung cancer without exposure to
other risk factors such as smoking, infectious disess® air pollution**®. This study was
supported by the DOH Philippine Genome Center pilot study that the children without

exposure to other risk factors have contributed to hereditary defett’.

4.4. High Incidence Rates among the 1Cities/ Municipalities in DOH -RCR,

especially for ADC Ratesin the Past 10Year Period

Among the 10Cities/ Municipalities included in this study that shows high rates
of lung cancer, all of them were categodzes urban ares and also most populous study
aread of DOH-RCR, whereas,one of the reasanfor the high incidence rates among the
selectedstudy areasvas duly affected by the number of population and geographidikeeea
beingcategorized asrbanor city places®’.. Antipolo City was the highest in incidence rates
among thecities/ municipalities of DOHRCR, it is also the most populous place compared
to the 26 covered area of the registtywas followed by MandaluyondlarafiaqueandLas
Pifasin terms of lung cancer rate&lmost dl the included populous areas were part of the
NCR. In1983,the high consumption oMarlboro cigarette andbecameoopular amonghe
youngsmoker populatiomompared tdahe older populatiorin NCR (around 50%f thetotal
young smoking population use Marlbord).n 199 9, the PMI i ntrod
progam in the education setting mainly at NCR. This program aims to educated young
individuals to handle peer pressure including the use of tobacco and cigarette smoking. Also,
the concept of AJump boyo or street oweendor
that was selling pact or stick of cigarette in the streets in NCR. In 1994, it was recorded that
Marlboro and Philip Morris Cigarettes were common to urban areas and supported by jump
boys, who increases the returns on PMI products due to high custemand, brand loyalty,

and retail pricing™®*. Another reason for the high incidence in these areas was the
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unpleasing situation of air pollution in the country. Since 1970, the air pollution in the city
was becoming an unfavorable condition due to the following reasons: smog that constantly
blankets the city; around 2.2 million motor vehicles that cause tradimns;) and a
manifestation of unstable environment condition from pedestrians that keep on putting
handkerchiefs clamped over their mouths and noses. According to WHO the lead level in the
air in NCR was more than 3x higher than the recommended safe lirtliebyrganization

1201 One of the risk factors was occupational exposure. In which, the municipalities in this
study have high employment rates working in the different sectors. In 1996, the employment
rate of NCR wasaround 85.6, and increase around 91.0 in 2000 but decreased again to
around 82.5 in 2005. However, in the year 2010, it increased again to around 89.2
employment rates. There are more than-loalé (52.4%) worked in the services sector. The
bulk of the ircrease in employment (1.3 million) can be found with those employed in
wholesale and retail trade, repair of motor vehicles, motorcycles and personal and household
goods suksector comprising the largest ssictor (19.6% of the total employed). Workers

in the agriculture sector accounted for 32.8 percent of the total employed, with those engaged
in the agriculture, hunting, and forestry ssdctor making up the largest sséctor (28.7%

of the total employed). Only 14.8 percent of the total employed wetteei industry sector,

with the manufacturing subkector making up the largest percentage (8.4% of the total

162l By which we assume that the higher rate & &mployed population in a

employed)!
certain area, and commonly working in a service sector, were more exposed to carcinogenic
materials which may cause additional cases for lung cancer. Another relevant reason for the
high incidence of lung cancer in these munitij@s was the presence of a high TB rate. Due

to this, the JICA supports the country since TB was the major issue in the country in 1960.

Also, the Japanese technology and innovation were brought by Eiken Chemical Company

Ltd which was the LoojMediated sothermal Application Machine (TB LAMP) technology
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that has been pilgested in major health centers in the country including centers in Las Pifias

City and Antipolo City ™%

To conclude, the initially implemented programs and the
collaboration of the Philippine government to the differentnizations eventually results in

a reduction in poplation exposure to various risk factors of lung cancer, especially those
main cities/municipalities in the country. In our study, the observed decreasing rates of lung

cancer in each municipality might be explained by the decregmpglation risk factor

exposure

4.5. Comparison of Lung Cancer Incidence by Histological Subtype in the

Philippines and to its Neighboring Countries

The study reportsimilar lung cancer patterns atrgnds across subtypes by sex
to the neighboring countries of the Philipps. Most of the case®mmon to each country
were identified in ADC andhenfollowed by SQCCIt was also observed that most bét
developed countries havggherincidence rates even across lung cancer histological subtype
like the USA and South Koreacompared to some developing countries like Thailand, and
Malaysiag which was consistent with other studi€é. However,the Philippines and China
showa different pattern compared to other developing countimewhich it has high lung
cancer incidence ratdbat also exceedates to other developed countries like Israel and
Spain.

The possible reasafor the varying rates across thid@ferent countriesvas the
changing exposure rates to the different risktdes of lung cancer, especially in tobacco
used and cigarette smokifi§ In the USA, there waahigh reduction of smoking prevalence
among persons agelB and aboveyears from 42.4% in 1965 to 24.7% in 1997, men
(27.6%)andwomen (22.1%)*°®.. The same pattern was shown in South Korea, winere t
cigarette smokingate has declined from 72% in 1992 to 42% in 2013 in adult'tffémlso

in China, the smoking prevalence has been high shec&98@. But anong male smokers, it
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reached gpeak of 63% in 1990 and then decreased the rate ther€afteAmong the
neighboring countries, almost all decreased in smoking prevalence which was also consistent
with the smoking rate in the Philippine®ur study concluded that there might be a strong
associatiorof smoking as a risk factor that contributes to the declining pattern of lung cancer
andits histological subypein most of the studied countries. Al$o givestrong support to
our study statement, according to some studies condutted)se of tobacco cigarettes
showsa single greatest risko the development of lung cancer, with up to 90% of lung
cancers attributed to smokifg®

Across gendr, it was also observed that most rates were higher in men compared
to women in the different countriegth lung cancer incidence. The possible explandfion
thiswas the high smoking rates in men than in women. Also, even some women who are non
T smoke might still acquire lung cancer diseaseotigh other risk factors like air pollution,
occupational exposure, infectious disedamilial history, and others, which contribatess

lung cancers attributeisk compared to tobacco used and cigarettekamgo
4.6. Study Strengths and Limitations

To our knowledge, this study was the first study conducted that will identify the
trends for lung cancer aidence by histological subtype, which shows the annual percentage
change in the different time per®dn the total study scope population of DERCR. Also,
this study will give the specific situation of lung cancer incidence by histological subtype in
major cities/ municipalitieamong thdarget cancer registry study areas. However, the study
results wll not reflect the overall lung cancer situationthe entire PhilippinesAs a strength
of this studywe target DOHRCR because it was the oldestablisheadancer registryn the
country that was started 968 We also used there populatibaseddata survey in which it
was gathered througim active surveillance system that wstarted sincd98Q with registry

assistants trained to abstract data from hospital records and death certifitatb©HRCR
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also works in collaboration with the Philipg Cancer Societylanila Cancer Registry
(PCSMCR) to send registry staff members to the 172 public and private hospitals in the
NCR and Rizal. Hospital data sources incl
records from cancerenterstumor clinics,and radiotherapyhematology nuclear medicine,
and imaging facilitiesThe DOH-RCR is one of thecancer registriesvith a large study
popuation among the cancer registriesthe country,comprising a land area of343 sq.
kmsand covering 26 citiésiunicipalities {2 of these municipalities were incorporated into
the NCR but remained their study areaspmpared tahe Philippine Cancer Societylanila
Cancer Registry (PGBICR) comprising a land area @66.5 sq. kms and covering #ies,
and Cebu @ncer Registry comprising a land area o0f793 and covering 11
cities/municipalities.

The conducted DOHRCR data surveys have also a good quality for it has been
published in successive volumes of Cancer Incidence in Five Continenti{GiBymesV,
VI, VII, VIII, IX, X, and X| by International Agency for Research on Cancer (IARC), Lyon,
France"®”. They alsqublished a fative survival data for adult population related to cancer
on breast, lung, colorectal, cervical, ovarian, liver, gastric, thyroid,leuwdemia(cohort
1993 2002) andchildhood population related to leukaemia dychphoma (cohort 1996
2005) with the coliboration to theéserman Cancer Research Centecidence data maps
have been generated with teamwork to the Finnish Cancer Re§isingserial publications
that includethe cancer registry dateave been conducted and published abouinitidence
monogaphof the country withthetitte 6 Cancer i n the PhiCangegrpi ne:s
Incidene® 19982 0026 and tvdrsion thdt as beenmeblishedibancer in the
Philippine®Vol. V Part 11 Cancer Incidence 2068007%. The most updated calation of
national cancer incidence and mattaestimates was published i2G15 Philippine Cancer

Facts and Estimateso
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Previous experience in the DERICR showed &igh degree of undeeporting,
which wasone of the limitations of our studpue to theuse of DCO and community survey,
there are issues like lung cancer cases died in their own home without even microscopic
examinationor classifying properly their cancer subtype. As a result, thesee more
unspecified lung cancer subtypes among the ddliacted whichreflect in this study as well.
However,as an initial action done by the registiye registry researclassistant workers
which wereformerly known as cancer registry clerigere trainedmnoreto obtain pertinent
cancer data from medical @ds and death certificatd3eath certificates from the office of
the Local Civil Registries were also reviewdgabtters and visits to hospital directors and
medical records officers preceded actual data gathé&rivgregistry staff also visited private
oncologists and hematologists to ensure registration completeness.

There was also limited information regardingg cancer attributable risk factors
in the Philippines in the recédntpublished literatureDue to limited data on it, an assumption
from therecenly publishedarticles conducted outside the counsityout the association of
lung cancer and its identified risk factdrad been used in this study. After identifying the
strong association of risk factors to lung cancer occurresaeee local sumy conducted in
the recent year@.g. GATS and GYTS for tobacco used and cigarette smaNegynal Air
Quality Status Report for air pollution, andSA for local labor survey to identify
occupational exposure of employed workers to carcinogenic majérdal been used to give
some explanatioon the incidence trends pattem this studyHowever, most of the local
data survey focuses in the entire countegg survey data had been found in our study) area
about the possible lung cancer risk factorswihich it will possibly give limitation in
explaining the risk factor pattern and its impact to the lung cancer trends across the study
years.Despite our limitation in the local surveys for possible lung cancer risk factors from

the recent years, we haldla to discuss clearly the pattern of the lung cancer risk factors and
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its influence to lungcancer incidence trends, where thewes ajustifiable outcomdrom the
individual exposure to risk factors up to tbecurrenceof lung cancer diseasas it hashe

aligned doseesponse relationship akownto the resuk of our study.

5.0 Conclusion

Lung cancer burden has been high in rates in recent years. However, a slightly
few decreased in incidence trends was observed in the lagtatQperiod. Acrss the
histological subtypes, the most common was ADC and SQ&s€h, there wasa high
number of ling cancer unspecified subtypédthough all the histological subtypesere
associatedvith tobacco used and cigarette smoking, ADC was the least assowittieitl
and it might be linked to other risk factors like air pollution, occupational exposure,
infectious disease, diet and nutrition, family history, and others.

In men, lung cancer rates werkighest but there was a swhd decreasén
incidence ratedn contrast, wome cancer rates were lower batreasing lung cancer trends
wereobserved in some particular years, especially in histological subtypes like ADC, SQCC,
and OSC. Smoking prevalence among women in recent years was increasing and it might
expain the inceasing trend of theelated histological subtypes to it.

This information will be useful for the Philippine Government in planning the
allocation of future lung cancer service the country. We recommend prioritizing the
health care systemand to put some extra effort for additional interventions to be
implemented in the community to minimize the high rates of lung cancer. Such programs that
will focus on the following: (a)increasing the tobacco tax amestricting it to younger
population (b) there should be an amendment or an update to theBR4AQo r A CIl e an
Act o to monitor and strengthen policy rela
traffic congestion as one of the worst probdamthe country; (c) strengthen tliHS system

in the country, especially the distribution of the free tools and equipmehe employed
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citizen whoareat high risls to exposure igarcinogenic materials likeshestos, arsenic, and
pesticide; (dxontinued screening program for TB and H&& common ifiectious disease
in the country; (edue to the high number of unspecified subtyplee, DOHRCR should
improve the coverage of lung a@r morphological verification; (fand investinglung
cancer researchesndto strengthen thexesting institutions for cancerelated establishments
like cancer registries.

To constue, the government already hastiated actions to minimize the
presence of lung cancer in the community. However, the cancer rate was still highest among
men and increasingmong women. And some additioqabgramsand interventions arsill
needed to completely deliver a comprehensive health care service in the countrgllgspeci

in minimizing the effect omxisting and identified risk factors of lung cancer.
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6.0.APPENDIX

6.1. Questionnaires

6.1.1.DOH-RCR Survey Questionnaire

DEPARTMENT OF HEALTH - RIZAL CANCER REGISTR Y
RIZAL MEDICAL CENTER
PASIG CITY
POPULATION-BASED CANCER REGISTRY FORM
(HOSPITAL ABSTRACT)

(2) PATIENT REGISTRY NO.

OO0 00000

(20) MULTIPLE PRIMARIES 1t 2™  3rd L
(78) MAME OF HOSPITAL - . e 000
(14) HOSPTTAL CASE NO. COnooo0oo
(4) MNAME OF PATIENT
SURNAME P MIODLE
For Married Women: Maiden name:
Husband:
5y s=x 1. Male 2 Female 9 Not stated O
(1] AGE (At lncidenca Data) e oo
- 00 Lessthan 1 year 98 >38 99 Not stated
® PERMANENT ADDRESS ____.[]EJ[][][]
(1%)  Telephone No. __Contact person:
%)  DATEOFBIRTH [CCrooood
Day ifonth YEAR
(7) PLACE OF BIRTH (See Separate Code) DD
(13)  NCIDENCE DATE Noo00000
Day Month YEAR
(17}  MOST VALID BASIS OF DIAGNOSIS: O
Non-microscepic Microscoplc
. Death Certifican (OMy 5 Cytology or Haematalogy
1. Clinics! Only 6 Histclogy of Motastasis
2. Cilnical Invastigstion / Exploratory Surgery / Autopsy 7 Histology of Primary
4. Spacific biochemical and/cr iImmunclogical test 9 Unknown
(8)  PRIMARY SITE (TOPGGRAPHY) 0o0o)
(84,  LATERALITY: 1.Right 2.Left  3.Bilateral 4. not Stated D
(18)  YUSTOLOGICAL TYPE DDDD/D
(MORPHOLOGY / GRADE)
Grde : 1. Well ditferentiatod 2. Moderataly differentiated 3. Poorly differentiated Q
4. Undifferentiated 9. Not stated
{23)  FINAL DESCRIPTION OF EXTENT OF DISEASE (After Surgery/Autopsy) U
1. In wity 5.3¢4
1. Localized 6. Distant Yletastasis
3. Direct Extensian 8. Not Applicable
4. Regional Lymph Node 9. Unknown
) T_N_ M Stage 9. Unknown D
#2)  DISTANT METASTASES: D
0. Noae 2. Ossrous 4, Lung/ Pleura 6. Qvary 8.0rber
L DistLymph node 3. Liver 5. Brain 7. Skin 9.Urknows
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DOM-RCR PORM 1 | . 2

@A WAL TREATMENT N0 . 1YES S-UNKNOWN CODE
& sRoERy E ; 00o00Gana O
) OEmOTERASY j 00000000 O
8 KORMONE THERAPY 00000000 O
R OMRUNOTNERASY ' DDDDDDDD O
B9 Dwnotian Conaet | CO000000 .
@€ Sutos 2 Last Cortet . . ; . _D
1. Adve 2 Dead
@9  DatEoFDEam | 00000000
- ff‘-ff.‘.‘f;'f‘ ee‘rmmm»m '
m-nun i LN .. ' ' — DDDD
e = -
5 ant candion contiduting o death | 0
3 FLACEOFDEATH: . ; ooo
=OSSTAL HOME [000) D
Scurce of Dats:
 Raspital 2 Death Certificate (LCR) 3Beth
[ ham | . 807,

Accomplished by- Dateaccomplehed

DOH-RCR used 23tem-questionnaires forcancerregistration.
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6.1.2.Death Certificate Forms

Muncipal Farm No. 103 {To be accomplished n guadruplcate ) . REMARKS/ANNOTATION
(Rovised Sanuary 1993)
Repubéc of the Philippines
OFFICE OF THE CIVIL REGISTAR GENERAL
CERTIFICATE OF DEATH
ut completely, sccurstaly and legitly. e ik o lyprewritne.
Mlmnm“h_ltuﬂsikltﬂ.ﬂmm
Province Ragistry No.
_CayMunicipality
1. NAME (First) {Mdaie) fLant) FOR OCRG USE ONLY
Poputaton Refeterce No.
2. SEX 3 4. A [= % YEAR OR ABOVE "l UNDER | VAR © UROER | DAY [ ]
—_IMALe | RELIGION G| Crwwery Wiswtie | | Dape Tt e
2 FEmAE g1 3] 1 l ol
5 PLACE OF  (Name of MospitalC inc/insstution! (CityMunicipaity) (Province) OFFICE OF THE CIVIL
DEATH House No . Stesl, Barsngay) _ REGISTRAR

6. DATE OF DEATH (cay) {montn}  (yean 7. CITIZENSHIP
8. RESIDENCE Housa No.. Syoet. Barangay Cmy\tuncipaly) (Province ) “
- |
9CNI.STATUS 10, OCCUPATION B I I I I I l I

1 Single 3 Wdamed 3 45
Unknowes

2 Marmes 4Ot ]

MEDICAL CERTIFICATE
(For Ages 0 to 7 days accomplish items 11-17 at the back) 43 =0 51

17."(:&35" SES OF DEATH irarval Betamen Onset anc Dot
mmocate A

Ol CIT]
Antececent causs - b 54

Undarlying cause © C

1 Other sgreficant conditions 59 65
Comoutg o dust [(TTII111ri0a
IB.MATHBYNON-NAT\RALCM.BES
llhw-t
2 Suici 3 Accs 4 OPwrs (Spacity) 66
-mumugmmmmmal D:I:I:E]
19 ATTENDANT ) . Fatiendea, state durabon A 7
2 Pubiic Hualih Officws somtmnm ) D D:]:l
— L :
20. CERTIFICATION OF DEATH 73

1 Amsnby cnelify B! e BAgniing perficaiecs ww CXUTweT a8 Seer 4 SETTH a0 e ascmetar and | Rarthee cmetly Ml DE
i

denm—!
v .t M -~ TN ot e (fale relionbed sl

Naerwe o Fried
T or Posbn
Addras D

— _Sunml 30Ot (Specily) Nurrtar 1v-
m DQaw isaumsa _

24. NAME AND ADDRESS OF CEMETERY OR CREMATORY

ZBNFM

Nn-nm

_Relationahe % the deceased Dete —_—

26. PREPARED BY 27. RECEIVED AT THE OFFICE
OF THE CIVIL REGISTRAR 90

Name » Pret Name in Print i

Tthe or Postion - Titu o Poston
Das

Tl

HE
21 CORPSE DISPOSAL 22 BURIALICREAMTION PERMIT | 20 AUTOPSY Iil_l

D

f




FOR AGES 0 TO 7 DAYS

' 11. DATE OF BIRTH 12. AGE OF THE MOTHER | 13.METHOD OF DELIVERY
{say) (marth) (ywar) 1 Nommal, Spontanecus verox
—__ 2 Othar (Specify)
14. LENGTH OF PREGNANCY: competed weeks
15. TYPE OF 8IRTH 16. IF MULTIPLE BIRTH, CHILD WAS
__1Sigka ___2Twin __ 3 Triplet, alc — YFest — 2 Second — 3 Otrwars (Spechy)

11. CAUSES OF DEATH
0. Main deease/condtion of infant
b Other dseases/conditions of infart
c Main matarnal dseasa/condition affecting infant
d. Otrer masrral diseasa/cordition affecting ntant

@ Othar elovant crcursiances
CONTINUE FILL UP ITEM 18

POSTMORTEM CERTIFICATE OF DEATH

| HEREBY CERTIFY mart | have thia day of > performod an awtopsy
upon e body of the cecessed and that the cause of deoath was as 7ol ?

Si Title/Desi |
Name in Pnint Address

CERTIFICATION OF EMBALMER

| HEREBY CERTIFY that | have ombalr aftor having
Sollowed oll the rogusad o ibedt by the Department of Mealth.
Title'Designation
Name in Pnnt License No.
Address Issued on at
Expiry Date
Rop\Mcloo Philippinas )
)sSs
)

AFFIDAVIT FOR DELAYED REGISTRATION OF DEATH

' 2 . of legal age, =ingle/married. after
being duly swom to / accordance with faw, do heroby depose and say:

1. That died on n
and was bumed/cremated In
on
2. That the deceased wan/was not attended %0 at the time of his death.
3 That the reason for the delay In registering this death was due 1o
{Sgnature of Aflard)
Community Tax No,
Date Issued
Place Issued
SUBSCRIGED AND SWODRN 1o bofore me iz day of
ot . Phpge
(Sgretune of Admenminerg Officsr) (Tithe' Dwmgranton )
(Name in Priext) {Acdress)

11-item question weretaken from the Death Certificate Form for cancer

registration.
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6.2. Approval Form

Department of Health- Rizal Cancer Registry (HOH-RCR)
r Pasig Blvd., 1600 Metro Manila, Philippines

May 16,2020

This 18 to certifyy that the primary researcher:

M1 Jansen Marcos Cambia,

may use the data he gathered from the Rizal Cancer Registry for his paper titled:

Divergent Trends in Lung Cancer Incidence by Histological Subtype in the Philippines,

2003-2012: A Population-Eased Study,

of which his research objectives are:
To identify the annual percentage change (APC) of lung cancer by subtype and to compare

patterns of lung cancer incidence by histological subtype to neighboring countries.
Kindly provide the Registry with a copy of your manuscript ence completed. Thank you

and we look forward to further collaborations with you in the future.

Approved,

i
0 LOL...
Edmund Cedric A. Orlina, MD

Head, DOH-Rizal Cancer Registry
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6.3. Documentation

6.3.1.Photo of DOH-RCR Physical Structure

DOH-RCR location which was inside the Rizal Medical Center
(RMC) Building at Pasig Bid, 1600, Philippines.

6.3.2.Photos of DOHRCR Staff

The DOHRCR head is general surgeon (Left Photeho tasked to
manage the research assistants (Right Photo) who have been trained for

research work, and inputting raw data to the electrbaged syem.
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6.3.3.Photos during Data Gathering of the Primary Researcher

The primary researcher himself gathers the data in {RQIR, where he met
the cancer registry head Dr. Rica Lumague (Left Photo). Upon gathering the
data, a form for confiderglity had been signed by the researcher together

with the witness staff (right photo).
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