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ABSTRACT:
The International Agency on Cancer (IARC) has initiated World Cancer Report 2012 in 2014. The report estimates the
worldwide incidence and mortality for 27 major cancers and for all cancers combined for 2012 and is available in the
GLOBOCAN series of the International Agency for Research on Cancer. Overall, there were 14.1 million new cases and
8.2 million deaths in 2012. The most commonly diagnosed cancers were lung (1.82 million), breast (1.67 million), and
colorectal (1.36 million); the most common causes of cancer death were lung cancer (1.6 million deaths), liver cancer
(745,000 deaths), and stomach cancer (723,000 deaths). In Pakistan, there are over 1.4 million cancer patients. Annually
there are 139,200 new cancer cases and 101,600 deaths. Incidences of cancers are different in different parts of Pakistan
as depicted by reports generated by two major cancer registries in the country.
Keywords: GLOBOCAN, incidence, cancer, global estimates, mortality.

INTRODUCTION:
The world body for cancer estimation (International Agency
for Research on Cancer, IARC) has initiated the World
Cancer Report 2012 in 2014. The report estimates the global
incidence and mortality for 27 major cancers and for all
cancers combined for the year 2012 and is accessible at the
GLOBOCAN series of the IARC. According to this report
there were on the whole 14.1 million new cases of cancer
and 8.2 million deaths in 2012. In order of frequency those
were of lung (1.82 million), breast (1.67 million), and
colorectal (1.36 million), respectively. Highest cancer
mortality belonged to the lung cancer (1.6 million deaths),
liver cancer (745,000 deaths), and stomach cancer (723,000
deaths), respectively1. In Pakistan, although there is no
centralized data for cancer incidence in its population, there
exist various hospital-based cancer registries. Data published
by these registries show frequencies of different cancers
treated at these facilities. This gives us some idea about the
cancer status in Pakistan despite variation from region to
region.
METHODOLOGY:
Search engine of Google was utilized with various keywords
and phrases to search articles related to worldwide cancer
epidemiology. Keywords and phrases such as cancer
incidence, cancer mortality, global cancer prevalence, world
cancer report, Globocan etc., were used. A total of 40 articles
including successive world cancer reports, reviews, original
articles and textbooks were selected. However, the major
content of this review is based on the fifth version of
GLOBOCAN and its sources for estimating cancer incidence
and mortality for 2012 in 184 countries. The same can be

accessed via the GLOBOCAN homepage (http://globo
can.iarc.fr).
LITERATURE REVIEW:
The IARC data and its sources were reviewed and are briefly
described here. The data covered global incidences and
mortality for 27 common cancers for the year 2012 in world
continents and regions1-7.
Cancer is a grave and mounting problem in many parts of
the globe, a fact that has been reflected by successive world
cancer reports and other epidemiological studies8-19.  IARC,
the committed cancer agency of the World Health
Organization, has initiated the World Cancer Report 2012
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Figure 1. Estimated ASRs for incidence and mortality rates:
male/ female combine

[Source: Adapted and Modified from World Cancer Report
2012]
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on 3rd February 2014. This was the work of over 250 chief
scientists from more than forty countries unfolding multiple
features of cancer research and control1. According to this
report the world cancer incidence rose to 14 million cases.
This number is likely to rise to an annual 19.3 million by
2025. Over the same period, cancer deaths are anticipated
to go up from an estimated 8.2 million to 13 million annually.
The world’s most frequent cancer was the lung cancer (13%
of total cancers). Breast cancer occupied the second position
among all cancers at 11.9% only to be followed by colorectal
cancer at 9.7% and prostate cancer at 7.9% Fig.11,20,21.
In men most frequent cancers included lung cancer
(16.7%), prostate cancer (15%) and colorectal carcinoma

(10%). In women the commonest was the breast cancer
(25.5%), trailed by those of colorectum (9.2%) and lung
(8.7%). Age-standardized incidence rates (ASRs) per 100,000
of population, when considered for both genders combine,
were topped by breast cancer at 43.1 followed by prostate
at 30.7 and lung1.
The rank-wise distribution of the 15 most frequent cancers
are shown for males (Figure 2a) and females (Figure 2b) in
more developed and underdeveloped areas of the world. In
men overall the most common cancer is that of lung but the
same cancer stands as second in more developed countries
being preceded by prostate cancer. Cancers of lung, liver
and stomach represent 40% of new cancers and 48% of

Figure 2a. Estimated cancer incidence and mortality in men [Reproduced from Ferlay et al., 2015].
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Figure 2b. Estimated cancer incidence and mortality in women [Reproduced from Ferlay J et al., 2015].
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cancer deaths among males in less developed countries.
Breast cancer is the commonest cancer in women, however,
more cases occur in under-developed than developed regions.
Similarly, cervical cancer, which is the second most frequent
cancer in less developed regions, stands as 11th in developed
countries. As far as cancer related deaths in women are
concerned, lung cancer tops the list in developed regions
while in less developed regions breast cancer leads1,20-23.
The predicted growth of various cancers is largely based on
demographic changes in population and it did not take into
account the associated risk factors. If both are considered
simultaneously, the world projected number of new cancer
cases would be likely to reach up to 25 million by 202524.
Cancer Incidence in United States of America (USA)
The American cancer society published in its report the
number of new cancer cases and deaths by sex for the year
2016 as shown in figure 3. These estimates were based on
1998-2012 incidence data as reported by various agencies.
Lung cancer ranked second amongst both sexes while
224,390 new lung cancer cases were expected in 2016. The
same was responsible for more deaths than any other cancer
in both genders. Among American women breast cancer
was the most frequent cancer which had been projected  to
be diagnosed in 246,660 women ranking second as a cause
of cancer death in women. Adenocarcinoma of prostate
gland was expected to be the most common cancer in males,
180,890 new cases were predicted in 2016. For Oro-
pharyngeal cancers incidence is twice as high in males as
compared to females. 48,330 new cases and 9,570 deaths
from these cancers were expected in 2016. Incidence trends
for this cancer showed that from 2003 to 2012 the incidence

rate among whites increased by 1.3% per year in men while
it remained stable in women. This increase has been attributed
to cancers of oropharynx, base of the tongue and tonsils that
are related to HPV infection25.
Cancer incidence in Europe
IARC population data sheet for European region shows an
estimated 3,714,700 new cases and 1,932,800 deaths occurred
in 2012 (figure 4).
ASRs for three most common cancers of breast, colorectum
and lung were 66.5, 28.2 and 28.8, respectively. ASRs for
three common cancers in men were: prostate (58.5), Lung
(46.9) and colorectum (35.6). Mortality figure for same
cancers were 11.5, 40.3 and 15.7, respectively.  ASRs for
three commonest cancers in women were: breast (66.5),
colorectum (22.6), lung (14.4) and corresponding mortality
rates were 16.0, 9.7 and 11.3 respectively. For lip and oral
cavity cancer 45567 (2.3%) cases with an ASR of 7.1 and
18642 deaths (1.7) with an ASR of 2.9 has been reported7,26.
Cancer incidence in South-East Asia
In South East Asia 1,724,300 new cancer cases and 1,171,300
deaths were recorded. The three most common cancers were
breast, cervix uteri and lung having ASRs of 27.8, 20.5 and
10.5, respectively (figure 5).
ASRs for three common cancers in men were: Lung (15.7),
lip and oral cavity (8.9), colorectum (8.9), with mortality
ASRs of 14.2, 5.7 and 6.3, respectively.  ASRs for three
commonest cancers in women were: breast (27.8), cervix
uteri (20.5), colorectum (6.3) and corresponding mortality
ASRs were 12.9, 11.3 and 4.4, respectively1.

Figure 3. Predicted new cancer cases and deaths in America for the year 2016 [Source: Adapted from© 2016, American
Cancer Society, Inc., Surveillance Research]
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ASR (W) rate per 100,000

Figure 4. Estimated ASRs for incidence and mortality in
Europe: both sexes [Source: Adapted and Modified from
World Cancer Report, 2012]
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Figure 5. Estimated ASRs for incidence and mortality in
South-East Asia: both sexes [Source: Adapted and Modified
from World Cancer Report, 2012]
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Cancer status in the neighboring countries
In India, having a population of 1.2 billion, approximately
one million new cancer patients are registered per year. A
substantial proportion of these cancer cases are attributed
to avoidable causes like tobacco use, infections etc27.
Consolidated report of seven population based cancer
registries (PBCRs) for the years 2001-2004 reported 89,297
new cancer cases, out of which 44,497 (49.83%) were males
and 44,800 (50.16%) were females. Age adjusted rates
(AAR) per 100,000 population in males ranged from 43.8
in Barshi to 114.9 in Delhi. Figures 6 & 7 show data reported
by cancer registry at dehli in graphical form.
Three leading sites of cancer in males (with their relative
proportion and AARs in parentheses) were lung (10.5% and
12.8), larynx (5.9% And 7.5) and tongue (5.4% and 6.5).
The leading cancer sites among females (Figure 7) were
breast (25.1% and 29.2) followed by cervix uteri (14.9%
and 17.6) and ovary (7.2% and 8.0)28. Similarly, the cancer
registry at Mumbai reported the three leading sites of cancer
in males (with their relative proportion and AARs in
parentheses) as lung (8.2% and 8.9), mouth (7.7% and 6.9)
and larynx (5.8% and 6.2). The leading cancer sites among
females were breast (27.5% and 27.5) followed by cervix
uteri (13.0% and 13.0) and ovary (7.3% and 7.3)28.
In the neighboring country of Iran, the reported overall ASRs
are 110.43 for men and 98.23 for women. Frequent cancers

among males are those of esophagus, stomach, colon-rectum,
bladder and leukemia. Cancers of breast, cervix uteri,
stomach, esophagus, colon-rectum and are mostly seen in
Iranian women1. In Iran cancer of stomach is the commonest
cancer among males having an ASR 49.1 in certain areas.
Adenocarcinoma prostate is the second one with an ASR of
15.6 (Tehran area). Among women, breast cancer is the
commonest cancer having an ASR of 23.1.
In Sri Lanka, the top five cancer sites in males with respective
ASRs are lip/ oral cavity/ pharynx (16.0), lungs (7.9),
esophagus (5.7), colorectum (4.2) and lymphoma (3.9).
Similarly in females the common cancers with respective
ASRs are breast (20.6), cervix uteri (9.6), thyroid (6.4),
ovary (6.7) and esophagus (6.4)31,32.
Epidemiology of cancer in Pakistan
In Pakistan there are over 1.4 million cancer patients. Each
year around 139,000 new cancer cases are reported accounting
for 10.73% cancer cases among SAARC countries. Every
year reported cancer-related deaths are 101,600 contributing
11.45% to those of SARRC countries30. Areas comprising
Pakistan revealed variable cancer incidences 33-36. Shaukat
Khanum Memorial Cancer Hospital and Research Centre
(SKMCH & RC) based cancer registry accumulated cancer
data spread over 18-year duration from 1994 to 2012 (Table
1) 33.  In total 58,761 tumors including 55,974 malignant
tumors were documented. In adults common malignancies
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Figure 6. Leading cancer sites in males – Delhi (2001-2003)
with age adjusted rates in parentheses [Source: Adapted and
Modified from “Consolidated report of population based
cancer registries 2001-2004”].
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2003) with ASRs [Source: Adapted and Modified from
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Top 3 malignancies

All age-groups, both
male/female combined

Adults
(>18 years)

Adult males
(>18 years)

Adult females
(>18 years)

Children
(<18 years)

1-Count (%)

Ca breast
11,853 (21.18%)

Ca breast
11,848 (23.81%)

Liver/intrahepatic bile
ducts 2,076 (8.66%)

Ca breast
11,726 (45.46%)

Acute lymphoblastric
leukemia 1,345 (21.66%)

2-Count (%)

Leukemia
3,368 (6.02%)

Lip & Oral cavity
3,291 (6.61%)

Lip & Oral cavity
2,047 (8.54%)

Ovary & uterine adnexa
1,524 (5.91%)

Hodgkin’s lymphoma
1,099 (17.70%)

3-Count (%)

Lip & Oral cavity
3.336 (5.96%)

Liver/intrahepatic
bile ducts 2,836 (5.70%)

Non- Hodgkin’s
lymphoma 1,779 (7.42%)

Lip & Oral cavity
1,244 (4.82%)

Non-Hodgkin’s
lymphoma 694 (11.18%)

Total

55,974

49,765

23,971

25,794

6,209

Table 1. Common three malignancies among both genders for the period 1994-2012 at SKMCH & RC [Source:
Modified and adapted from Badar and Mahmood, 2015]

were those of breast, lip, oral cavity, liver and intra-hepatic
bile ducts, respectively. In adult males, in order of frequency
common cancers were of liver/intrahepatic bile ducts, lip,
oral cavity and Non-Hodgkin’s lymphoma. Among adult
females cancers of breast, ovary/ uterine adnexa, lip and
oral cavity were common33.
Karachi Cancer Registry (KCR) registered cancers in Karachi
South district for 1995 to 1997.  ASRs of 139.11 and 169.5
per 100,000 were reported in males and females, respectively.
Mean ages for males and females for all cancers were 51.2
years/ 50.0 years, respectively. In men ASRs for cancers of
lung, oral cavity, urinary bladder and larynx were 21.3, 14.2,
9.0 and 8.8, respectively. In females reported ASRs cancers
of breast, oral cavity and ovary were 53.1, 14.5 and 10.9,
respectively. Similarly, ASRs for overall cancers registered

between 1998 and 2000 were 179.0/100000 and
204.1/100000 for males and females. Mean ages for males
and females for all cancers were 49.5 and 53.7 years,
respectively. For this period, reported ASRs in males for
cancers of lung, larynx and urinary bladder were 25.5, 11.8
and 9.9, respectively. ASRs in women for cancers of breast,
oesophagus and cervix were 69.1, 8.6 and 8.6,
respectively37,38,39.
The Karachi Institute of Radiotherapy and Nuclear Medicine
(KIRAN) is a cancer treatment facility that caters for patients
from a large area of Sindh province in Pakistan. The cancer
registry placed at KIRAN published malignancies reported
between 2000 to 2008 (18,351 cases for 9-year-period).  In
male patients proportion of reported malignancies was: head
and neck (32.6%), gastrointestinal tract (6.9%) and
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lymphomas (6.1%). In females: breast cancer (38.2%), head
and neck cancer (15.1%) and cervical cancer (5.5%)8. Another
hospital-based-registry at Aga Khan University Hospital
(AHUH) has published retrospective data for 1989 to 1992.
They reported 2632 malignant cases. Out of these common
cancers in males were those of lung (15.2%), head and neck
(10.6%) and lymphoma (10.2%). In females, in order of
frequency breast cancer (32.5%), ovarian cancer (7.9%) and
cancer of gall bladder (7.7%) were found to be common
malignancies40.
CONCLUSION:
Cancers are the leading cause of death in technologically
advanced countries while concomitant with economic
development have been acquiring the status of a major public
health problem in developing countries. This disease has
assumed the status of the second commonest cause of death
due to non-communicable diseases in developing countries
like Pakistan. Review of current and old cancer
epidemiological data proves that in future a definitive
majority of all new cancer cases will occur in those countries
that come under low and middle income category of WHO
classification.
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