Institution-based Cancer Incidence in a Local Population in Pakistan

RESEARCH COMMUNICATION

Institution-based Cancer Incidence in a Local Population in
Pakistan: Nine Year Data Analysis

Muhammad Hanif*, Parveen Zaidi, Shahid Kamal, Abid Hameed

Abstract

At present no national level of cancer registry program exists in Pakistan and the data available from different
sources, necessary for incidence, prevalence, morbidity/mortality, and etiological assessment of cancer and cancer
control programs, are from hospital or institutional databases. Karachi Institute of Radiotherapy and Nuclear
Medicine (KIRAN) is a comprehensive healthcare facility for diagnosis, treatment and research of all cancers.
This is a retrospective analysis of the cancer patients of both genders of all age groups to determine frequencies
of different cancers presented to this Institute from 1st January 2000 to 31 December 2008. A total of 16,351
cancer patients were registered at KIRAN during the nine year period. Male cancers accounted for 48.1% and
female cancers 51.8%. Some 558 (3.4%) were in children (0-15 years). The mean ages at presentation for males
and females were 589.6 and 4&7.4 years respectively. In males the five most frequent malignancies were head
and neck (32.6%), lung (15%), gastrointestinal tract (GIT) (6.9%), lymphoma (6.1%), and bone and soft tissue
(4.9%). In females breast cancer was the most common cancer accounting for 38.2% followed by head & neck
(15.1%), cervical (5.5%), ovarian (4.9%) and GIT cancer (4.9%) respectively. Cancer prevalence in different
age groups with respect to gender and the epidemiologies of most common cancers with reference to our cultural
and environmental factors and dietary habits are also discussed. Overall cancer incidence in nine years in this
tertiary care cancer institution showed that head and neck cancers in males and breast cancers in females are
most common, at rates almost highest in Asia. Mean age and male to female ratio in all other cancers are
essentially comparable to other developing countries.
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Introduction double burden of diseases with a significant incidence of
cancers and a rising trend in risk factors’ profile and
Cancer is becoming a serious health threat in mangcidence itself (Ferlay et al., 2004; Bhurgri et al., 2000).
Asian countries and it has become the leading cause Die precise incidence, mortality rates, number of new
death in Asian Pacific countries (Park et al., 2008). likancer cases and number of deaths annually for Pakistan
year 2000, there were over 3 million new cancer casés not known.
and over 2 million cancer deaths in Asia and projections There are no comprehensive database/registries
suggest that the number of new cancer cases in Asia walvailable regarding any disease including cancer in
increase to 7.1 million by year 2020 if existing preventiorPakistan and the only data available is hospital based. In
and management strategies remain unchanged (Mackidne first 5 decades published data of a few sporadic
et al., 2006). Institution based registries, and the Pakistan Medical
Pakistan, the seventh-most populous country in thResearch Council (PMRC) provided the country with its
world, is a republic in south central Asia. It shareonly cancer database. The Karachi Cancer Registry (KCR)
international geographical boundaries and culturalas established in 1995. The registry was developed with
similarities with India in the east and southeast, Iran anithe perspective of measuring the cancer burden through a
Afghanistan on the west and northwest and China arghmple population of the country (Bhurgri et al., 2006).
Soviet Central Asian Republics in the north. PoliticaRelative frequencies of different cancers have been
instability and economy downfall ruins our institutions inreported sporadically by some radiotherapy centers
general and health department in particular. Lack daflaffarey and Zaidi, 1987).
national policies, which helps to combat epidemics, We are presenting our institution-based data on cancer
diseases, and other disaster, is our big tragedy. Pakistargidence to determine relative frequencies of different
like other developing countries of the region, faces aancers in this region. Although this is an institution based
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data having some constraints but is the major sourcgqsimetry system, treadmill stress machines, laboratory
which can provide essential clinical, administrative a”%ystems and digital X-ray machines have been acquired
educational information on cancer frequencies and otheji,§ the centre is functioning since October, 1999.
demographic data in the absence of any population baseghecific Performa of patient registry using local area
cancer registry in the country. _network for radiation oncology information of KIRAN

In KIRAN more than 30% patients were from outsides, patabase buildup & analysis were used. Demographic
Karachi including cancer patients from interior Sindh angy5ia which include age, sex, and duration of symptoms
Bglochistan. The epidemiology of most common cancergy, diagnosis of cancer based on histology (Biopsy
will also be discussed. reports, CT/MRI) or other diagnostic reports confirmed
by oncologist were filled on first visit of the patients on
two different patient counters of KIRAN and updated

o ) . . thereafter.
This is a retrospective analysis of the cancer patients

of both genders of all age groups to determine frequenci¢§(_:.5u|tS
of different cancers presented to KIRAN Hospital from
1stJan. 2000 to 31 Dec. 2008. This is the first report since  p total of 16.351 cancer patients were registered at
KIRAN has started its oncological services in 1999 RrAN during the nine year period from 1st Jan. 2000 to
Initially the data was collected manually and within siX31 pec. 2008. Male cancers accounted for 48.1% and
months all the data was transferred on oracle databaggnle cancers 51.8% of the total cases. Out of 16.351
network designed for this purpose. The diagnosis angyses 558 (3.4%) werein children (age group 0-15 years).
staging was according to international protocols angne mean age at presentation for males and females was
International classification of Disease-oncology. 50+9.6 and 4%7.4 years respectively (Table 1).
KIRAN (Karachi Institute of Radiotherapy and Nuclear |, majes the five most frequent malignancies were
Medicine) is a comprehensive healthcare facility foryeaq4 and neck (32.6%), lung (15%), GIT (6.93%),
diagnosis, treatment and research of malignant disordej; mphoma (6.14%), and bone & soft tissue (4.94%) (Table
It has been built with the objective to adopt latest researcy |, females breast cancer was the most common cancer
methodologies for the management of cancer.  accounting for 38.2% followed by head & neck (15.12%),
All major oncology diagnostic and treatment facilities saryical (5.54%), ovarian (4.9%) and GIT cancer (4.87%)
including Radiation Oncology, Chemotherapy, egpectively (Table 1).
Brachytherapy, Nuclear Medicine, Radiology, Molecular  gome of the cancers are important due to high rate in
End'ocrmology and comprehenswe Igboratory Setup argne gender like lung cancer (85% in males), urinary
available at KIRAN. Equipment like linear acceleratorsyadder cancer (78% in males), and brain cancer (64.7%
computerized SPECT gamma cameras, Cobalt-6(y males). Breast cancer (99.0% in females) and
teletherapy, simulators, treatment planning systemyynecological cancers (cervical, ovarian and uterus

Table 1. Age-specific Cancer Incidences in KIRAN, Karachi (2000-2008)

Materials and Methods

Type Total Males (%) ASR Females (%) ASR 0-15 16-30 31-45 46-60 61-75 >75
Head & Neck 3,852 2,568 (66.6) 32.6 1,284 (33.0) 15.12 56 277 1,032 1,462 851 171
Breast 3,275 32 (0.97) 0.40 3,243 (99.0) 38.2 4 302 1,346 1,185 401 38
GIT 960 546 (56.8) 6.93 414 (43.1) 4.87 4 71 237 362 246 38
Lung 936 95 (84.9) 10.1 141 (15.0) 1.66 2 18 94 354 409 57
Lymphoma 694 484 (69.7) 6.14 210 (30.2) 2.47 76 162 177 167 a1 19
Bone/soft tissue 681 389 (57.1) 4,94 292 (42.8) 3.43 106 185 155 141 79 15
Brain 564 365 (64.7) 4.63 199 (35.2) 2.34 79 116 158 142 64 4
Cervical 471 0 (0.0 0.00 471 (100) 5.54 1 12 164 193 91 9
Ovarian 422 0 (0.0 0.00 422 (100) 4.97 6 68 141 160 44 3
Urinary bladder 394 306 (77.6) 3.88 88 (22.3) 1.03 1 8 50 151 142 42
Rectum/anus 347 235 (67.7) 2.98 112 (32.2) 1.31 9 79 99 115 40 5
Prostate 331 331 (100) 4.20 0 (0.0) 0.00 0 1 8 89 178 55
Hematological 284 201 (70.7) 2.55 83 (29.2) 0.97 93 60 59 39 26 6
Skin 269 171 (63.5) 2.17 98 (36.4) 1.15 5 28 52 94 65 25
Liver 264 168 (63.6) 2.13 96 (36.3) 1.13 0 10 53 111 78 12
Gall Bladder 264 55 (20.8) 0.69 205 (77.6) 241 0 5 63 121 64 10
Uterus 212 0 (0.0 0.00 212 (100) 2.49 0 9 49 109 42 3
Colon 207 130 (62.8) 1.65 77 (37.1) 0.90 3 36 65 76 23 4
Thyroid 155 71 (45.8) 0.90 84 (54.1) 0.98 3 22 33 56 39 2
Renal carcinoma 153 96 (62.0) 1.21 57 (37.2) 0.67 15 9 39 54 34 3
Testicular 124 124 (100) 1.57 0 (0.0) 0.00 3 60 50 8 3 0
Eye 84 37 (44.0) 0.47 47 (55.9) 0.55 32 2 17 26 6 1
Others 1,408 767 (54.4) 9.74 645 (45.8) 7.59 60 178 349 482 289 49
All types 16,351 7871 (48.1) 100 8480 (51.8) 99.89 558 1718 4,490 5,697 3,305 571

ASR, age-standaradized rate/100,000
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cancers in females besides gall bladder cancer are high&$RAN. Breast cancer was also reported to be highest in
(77.6% in females). Similarly, higher rates ofKCR (Bhurgrietal., 2006) and in some other reports from
hematological cancers were recorded in children (32% iall over the country (Aziz et al. 2003). It is the highest
age group 0-15 years). incidence reported from any Asian country, except Jews
Overall, 82.5 % of all cancers are among 31-75 yeaiis Israel (Parkin et al, 1993; Bhurgri et al., 2000). This is
of age (35% are among 46-60 years, 27.4% 31-45 yeatse most frequent cancer of women in Karachi, accounting
and 20.2% are 61-75 years of age group) (Table ljor one-third of the cancers in the females.
Similarly, 98.7% of breast cancers are in the age range 6frvical and endometrial cancers ranks third (5.54% of
16-75 years (80% are among 31-60 years) (Table 1lfhe female cancers) which is also rated third most frequent
Similarly 87% of head and neck cancers are among 3alignancy in females by KCR and replaces cancer of
75 years of age (37% in 46-60 years and only 1.4% in @he ovary in this position in the 1995-1997 data (Bhurgri
15 years age) (Table 1). etal., 2006) and comparatively lower than India and USA
More than 70% of gynecological (cervical and ovarianfAziz et al. 2003).
cancers are among 31-60 years of age and more than 80%Ovarian cancer is the fourth most common cancer
of prostate cancers are among 46-75 years of age.  observed with a median age of 51 years, the KCR (Bhurgri
et al., 2000) has shown ovarian cancer as third most
Discussion common malignancy after oral cavity cancer.
The reason for the relatively high rates of the cancers
Cancer data from one comprehensive tertiary caref the breast and the ovary in Pakistan are not known.
cancer institute is presented. It is possible that the numbkife style and reproductive factors may influence the
and percentage of different cancers may vary from othéncidence of breast and ovarian cancer, but the specific
institutions and/or registries. It is also important tofactors have not been identified. It is also possible that
consider the way of data presentation in cancer registgenetic factors such as mutations in the breast and ovarian
and institutions and the angle, which is highlighted. Someancer susceptibility genes BRCA1 and BRCA2 may
variations in terminologies and type of cancer registeredontribute to a significant proportion of breast and ovarian
are different e.g. head and neck cancer instead of orencer susceptibility. Pakistan has one of the highest rates
cavity cancer although both are used in registries as wealf consanguinity in the world (Hashmi, 1997). The overall
as in hospital databases, similarly GIT cancers in whicfrequency of consanguineous marriages is 60-76% in
we have included both stomach and esophagus insteadRekistan (Hashmi, 1997). Inbreeding is known to increase
counting them individually. Another major difference isthe risk of diseases caused by homozygosity of deleterious
that population based incidence rates usually calculatedcessive genes. Parental consanguinity has been
in terms of age standardize rates while it is not compulsoinplicated in 60% of mortality and severe morbidity in
for hospital based incidence rate. Pakistani children born in Britain, and autosomal recessive
According to Karachi cancer registry (KCR) reportsdisorders affect 3.7% of all Pakistani children (Powell et
in the 1995-1997 data, the most common malignancies al., 1995). An excess of childhood cancers was also
terms of age-standardized rates in males were lung, or&ported among children of consanguineous marriages in
cavity, urinary bladder and larynx. The cancers in femaleBritain (Powell, et al., 1995). There is little information
were breast, oral cavity and ovary. The data 1998 to 20@h the possible role that recessive genes play in adult
showed a rising incidence for lung, larynx and urinarycancers. One study from Pakistan has described an
bladder in males and breast, esophagus and cervix &ssociation between consanguinity and risk of breast
females (Bhurgri et al., 2006). cancer (Shami et al., 1989) The incidence of reproductive
In KIRAN the most frequent malignancy recorded inage breast cancer is the highest reported globally (Bhurgri
males are head and neck cancers, which are 32.62%aifal., 2006). Reproductive factors cannot be considered
the total male cancers (66.6% males) (Table 1). Similarlgnajor risk factors, as early marriages, multiple births and
it is second most frequent cancer reported in females alpoolonged breast-feeding are the norm. Early menarche,
15.12 %( 33.3% females) (Table 1). Although it is reportethte menopause and thus the prolonged effect of
second in KCR in both genders with similar rates (Bhurgrieproductive hormones could be the other possible risk
etal., 2006), it was also projected to be increasing in sonfigctors along with dietary factors and obesity. A family
other reports (Bhurgri et al., 2003; Bhurgri, 2005). Thehistory of breast cancer is noted in approximately 3% of
apparent reason for this exponential increase is thbe cases registered. The predominant histological type
increasing use of tobacco and areca nut in Karachi. The ductal cell carcinoma. A pronounced increase in the
major risk factors of oral cancer in Pakistan are smokingncidence of breast cancer has been observed in the last 5
areca nut, betal quid or paan and tobacco chewing, naswgaears.
paan masala, gutka and poor nutrition (Bhurgri et al., Lung cancers are 10.1% of male cancers and ranked
2006). A survey in Karachi indicated that 36% of the maleas second most common malignancy in males at KIRAN
and 21% females in Karachi chew pan or pan with tobaccahile in females it is only 1.66%. According to KCR Lung
The age specific rates show a gradual rise to a maximuoancer remains the leading malignancy amongst males in
in the 7th decade in both sexes (Bhurgri et al., 2003arachi South. The ASR is moderately high for males,
Bhurgri, 2005). which is a nine times higher risk as compared with females
Breast cancer was the most common cancer in femalgsKarachi. This ratio is the highest in the world (Bhurgri
accounting for 38.2% of the total female cancers iret al., 2000). The major risk factor for lung cancer i.e.
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tobacco smoking is practiced by 36% of the males an8hurgri Y, Bhurgri A, Nishter S, et al (2006). Pakistan - country
9% of the females in Karachi. The age specific rates show Pprofile of cancer and cancer control 1995-2GDRak Med

a gradual rise from the 4th to 6th decade with a sharp ASS0¢56, 124-30.

ascent in the 7th decade. According to more than orfgUrg'i ¥, Bhurgri A, Hassan SH, et al (2000). Cancer

. . L . incidencein Karachi, Pakistan: first results from Karachi
hospital based data lung cancer is now steadily increasing Cancer Registrynt J Cancer85, 325-9

and we expect it to be the number one cause of cancerghqri v, Faridi N, Kazi LA, et al (2004). Cancer esophagus
the next decade as tobacco abuse is rising in younger karachi 1995-2002: Epidemiology, risk factors and trends.
population (Aziz et al. 2003). J Pak Med Asso64, 345-8.

Gl cancers, which includes esophagus and stomadterlay J, Bray F, Pisani P, Parkin DM (2004). GLOBOCAN
ranks 3rd and 5th in both genders (6.93% in males and 2002: Cancer Incidence, Mortality and Prevalence
4.87% in females). According to KCR the ASR of cancer ~Worldwide, Version 2.0. IARC Cancer Base No. 5. Lyon,
esophagus, predominantly squamous cell carcinoma was "ARC Press. » _
seen to be marginally higher in the females. The malé—_}ashml M (1997) Frequency of consanguinity and its effects

. . on congenital malformation: a hospital based stddyak
female ratio remains equal, whereas most otherworld Med ASsOcA7, 75-8.

regions show a greater risk in males. The age Spec”i?affarey NA, Zaidi SHM (1987). Cancer in PakisthRak Med
rates show a gradual rise to a maximum in the 7th decade, assoc37, 178-83.

in both sexes (Bhurgri et al., 2003; 2004, Alidina et al.Mackay J, Jemal A, Lee N, Parkin D, Eds. (2006). The Cancer
20044a; 2004b). Atlas. Atlanta, American Cancer Society.

Lymphoma ranks fourth in male cancers (6.14%) whilé?ark S, Bae J, Nam H.B, Yoo KY (2008). Cancer etiology in
in females it was only 2.47% of the total cancers in Asia. Asian Pac J Cancer Pre9, 371-80. _
KIRAN. The incidence of lymphoma is increasing |arge|yPar!<|n_DM, Pisani P, F._a\rlay J (199_3) Estimates of worldwide
contributed by non-Hodgkin's lymphoma. Higher mudegge of 18 major cancers in 1983 J Cancer 54,
incidence of non Hodgkin’s lymphoma (>1 594-606.

0,
. . . 5./0) was al.s%owell JE, Kelly AM, Parkes SE, Cole TRP, Mann JR (1995).
reported in hospital data from Punjab and linked it with Cancer and congenital abnormalities in Asian children: A

the indiscriminate use of pesticides (organophosphates). population based study from the West Midlariis] Cancer

A 19% increase in the males and a 23% increase in females 72, 1563-9.

of Karachi have been reported during 1995 to 200&hami SA, Schmitt LH, Bittles AH (1989). Consanguinity related

(Bhurgri et al., 2005). prenatal and postnatal mortality of populations of seven
In conclusion retrospective analysis of cancer at our Pakistani Punjab cities.Med Genet26, 267-271.

institution suggests a slightly different pattern from

Karachi cancer registry (cancer data from Karachi South)

and almost similar to that reported from some other

institutions (Jinnah hospital, Lahore AFIP, Rawalpindi and

some Radiotherapy centers of Pakistan Atomic Energy

Commission) (Aziz et al. 2003). In developing countries

like ours where reliable cancer estimates are not available,

estimates have to rely upon cancer frequency data from

institutions. However in the absence of population based

registries, where standardized incidences and mortality

figures are not available, studies like ours may provide

useful information that can be utilized for health planning

in future research.
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