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ABSTRACT

Objective: To estimate and analyze the evolution of mortality rates of gastrointestinal (Cl) cancer in Peru and its regions
between 2005-2014. Material and methods: We performed a nationwide secondary analysis of Peru’s Health Ministry registry
of deaths during the period 2005-2014, with a focus on regional differences. Deaths registered with codes C15 to C25
(malignant neoplasms of digestive organs) from the ICD-10 were included. Calculation of age-standarized mortality rates and
years of life lost (YLL) due to Gl cancer per 100,000 habitants were also performed. Results: Data of 67,527 deaths from Gl
cancers was analyzed, 35,055 (51.91%) were women. In 2005, the number of Gl cancer deaths was 6,484, for 2014, 7,532
cases were recorded. The Gl cancer age-standarized mortality rates at the country level showed a decrease of 12.70% between
2005-2014. Stomach cancer presented the highest age-standarized mortality rate despite showing a downward trend in the
last years, equal for gallbladder, liver and biliary tract, and esophagus cancer. Colorectal, small intestine and anus cancer show
a progressive increase. In 2014, Callao (48.8), Huancavelica (48.5), La Libertad (39.6), Lambayeque (40.5) and Huanuco
(38.9) had the highest rates. The three types of Gl cancers with the highest rates of YLL in 2014 were stomach cancer (118.51),
followed by liver and biliary tract cancer (58.68) and colorectal (44.86). Conclusion: Gl cancer mortality in Peru is high and a
priority issue in regions like Huancavelica, Huanuco, Callao, La Libertad and Lambayeque. Stomach cancer remains the most
frequent Gl cancer, but with a downward trend in the study period.
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RESUMEN

Obijetivo: Estimar y analizar la evolucién de las tasas de mortalidad de céncer gastrointestinal (GI) en el Per( y sus regiones
entre 2005-2014. Material y métodos: Se realiz6 un analisis secundario del registro de defunciones del Ministerio de Salud
de Perd para el periodo 2005-2014 con los cédigos C15 a C25 (neoplasias malignas de los 6rganos digestivos) de la version 10
de la Clasificacién Internacional de Enfermedades, ademas se calculé tasas de mortalidad ajustadas y anos de vida perdidos
(AVP) debido a canceres Gl por 100 000 habitantes. Resultados: Se analizaron datos de 67 527 muertes por cancer Gl, 35
055 (51,91%) eran mujeres. En 2005, el nimero de muertes fueron 6484; en 2014, hubo 7532 casos. Las tasas de mortalidad
ajustadas a nivel nacional mostraron una disminucién del 12,70% entre 2005-2014. El cancer de estémago present6 la mayor
tasa de mortalidad ajustada a pesar de mostrar una tendencia a la baja en los Gltimos afos, igual para el cancer de la vesicula
biliar, del higado y vias biliares y eséfago. El cancer colorrectal, de intestino delgado y de ano, mostraron tendencia al aumento.
En 2014, Callao (48,8), Huancavelica (48,5), La Libertad (39,6), Lambayeque (40,5) y Huanuco (38,9) tuvieron las tasas mas
altas. Los tres tipos de cancer Gl con las tasas mas altas de AVP en 2014 fueron el cancer de estémago (118,51), cancer de
higado y vias biliares (58,68) y colorrectal (44,86). Conclusién: La mortalidad por cancer Gl en Per( es alta, siendo un tema
prioritario en regiones como Huancavelica, Huanuco, Callao, La Libertad y Lambayeque. El cancer de estémago sigue siendo
el cancer Gl més frecuente, pero con una tendencia descendente.

Palabras clave: Neoplasias gastrointestinales; Cancer; Mortalidad; Epidemiologia; Pert (fuente: DeCS BIREME).

INTRODUCTION 100,000 populations, and although it does not exceed

that of regions such as Europe and North America, it is

According to GLOBOCAN approximately 8.2 million
people died of cancer in 2012 and 14.1 million new
cases were registered. In both situations, more than
half of them occurred in less developed regions @. In
Latin America and the Caribbean, the age-standarized
incidence of cancer is estimated to be 177 cases per

accompanied by a high mortality rate that exceeds a
million deaths each year ™.

In Peru, the Ministry of Health estimated a total of
30,792 cancer deaths in 2011 (60% were older than
60 years) with an age and sex-age-standarized rate of
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107 deaths per 100,000 population ?. Another study
conducted at the National Institute of Neoplastic
Diseases (INEN) reported an annual incidence of 150
cases of cancer per 100,000 populations, in which 75%
were diagnosed in advanced stages with chances of
recovery or survival decreasing according to location .

The economic impact of cancer is high even for
developed countries. In Peru in 2004, 378,050 years
of healthy life lost (DALYs) due to this disease were
estimated “. The late diagnosis and lack of access to
health services for cancer patients could be responsible
for the high mortality rates in countries where the
percentage of gross domestic product allocated to the
health sector is low and variable ©. In addition to the
shortage and low quality of cancer health services, their
unequal distribution in large urban centers limits access
for rural and low-income population ©.

In Peru, stomach cancer ranks first in mortality
among all cancers, with an standarized rate of 17 cases
per 100,000 populations for 2011, presenting a higher
mortality in the Andean area. This cancer belongs to
gastrointestinal (Gl) cancer, which includes a group of
neoplasms that affect the digestive system, including
esophagus, gallbladder, liver, pancreas, stomach, small
and large intestine, rectum and anus, with some of those
being reported in the ranking of higher cancer mortality
in the country. The development of Gl cancer is related
to alcohol and tobacco use, high-calorie diet, sedentary
lifestyle and low intake of fruits and vegetables, all of
which are the main factors associated with DALYs
@7 and along with the demographic transition and
consequent increase in population life expectancy,
could favor the development of new cancer cases in
the Peruvian population ?%,

Given the high mortality associated with some
cancers of gastrointestinal origin and the economic
burden of these pathologies, this article aims to
estimate and analyze the evolution of mortality rates of
Gl cancer in Peru and its regions between 2005-2014,
and its impact expressed in years of life lost prematurely
(YLL), in order to acknowledge the current landscape
of this problem and observe trends in mortality by Gl
cancer in Peru.

MATERIAL AND METHODS

We performed a secondary analysis of Peru's Ministry
of Health registry of deaths. Individual records of deaths
nationwide during the period 2005-2014 under codes
C15 to C25 (Malignant neoplasms of digestive organs)
of the 10th version of the International Classification of
Diseases (ICD-10) were included. These codes include
esophageal malignant neoplasms (C15), malignant
neoplasms of stomach (C16), malignant neoplasms
of the small intestine (C17), malignant neoplasms of
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colon, rectosigmoid junction and rectum (C18-20),
malignant neoplasms of anus and anal canal (C21),
malignant neoplasms of liver and intrahepatic bile
canaliculi (C22), malignant neoplasms of gallbladder,
and other unspecified parts of biliary tract (C23-24)
and malignant neoplasms of pancreas (C25). The C26
code corresponding to non-specific malignancies was
not included.

The unit of analysis was each of the 25 regions of
Peru. Population data for each region and study years
were obtained from the National Series of the Instituto
Nacional de Estadistica e Informdtica of Peru (http://
webinei.inei.gob.pe:8080/sirtod-series/).

Both sources of information were consolidated
into a spreadsheet in Microsoft Excel 2013 (Microsoft,
Redmond, WA, USA), where tables and graphs were
constructed with the absolute frequencies of mortality
for Gl cancer according to cancer site, sex, year and
region. The spreadsheet was then exported to Stata
version 14.1 (StataCorp LP, College Station, TX, USA),
for calculations of Gl cancer age-standardized mortality
rates and YLL. The standardization of mortality rates
was conducted by the direct method according to
world standard population and grouped into 17 age
groups of the World Health Organization (WHO) ©.
The trends in the Gl cancer studied were estimated and
those with the highest frequency were graphed. For
the calculation of the YLL, 80 years was chosen as life
expectancy for both sexes taking as reference the male
life expectancy at birth of the modified 26th Princeton
West model life table ?. The value of YLL was reported
by 100,000 inhabitants and was estimated at a national
and regional level for all Gl cancers included in the
C15-C25 codes of ICD-10. No correction was made for
underreporting of mortality because this procedure is
done with general indicators for the country that might
not account for the differences in mortality between
regions, and the lack of epidemiological information on
regional underreporting of cancer mortality serve as a
correction parameter for each region of analysis 7.

The study did not require approval from an ethics
committee as an ecological study using pooled
secondary data in which identification of individual
subjects is not possible.

RESULTS

During 2005-2014, a total of 67,527 Gl cancer
deaths occurred, of which 32,472 (48.09%) were men
and 35,055 (51.91%) women. In 2005, the number of
Gl cancer deaths was 6,484, with 3,043 (46.93%) cases
in men and 3,441 (53.07%) in women; and for 2014,
7,532 cases were recorded, of which 3,644 were males
and 3,888 females (Table 1). Gastric cancer accounted
for the highest number of deaths in the study period

Rev Gastroenterol Peru. 2016;36(4):320-9

321



Temporal trends and regional variations in gastrointestinal cancer mortality in Peru Hernandez-Vasquez A, et al

Tabla 1. Distribution of 67,527 deaths of gastrointestinal cancer in Peru during the period 2005-2014 stratified
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by sex.

Stomach Inlzlr\;‘lelre:gﬂc Colon and Pancreas gngIIBaiﬁ:;r Esophagus Sma.II Anal
Autor Bile Ducts Rectum Tract Intestine

Men Women Men Women Men Women Men Women Men Women Men Women Men Women Men  Women
2005 1375 1427 570 690 387 447 270 339 165 344 128 44 29 34 8 14
2006 1298 1127 485 594 381 431 271 318 165 354 145 45 27 29 6 16
2007 1340 1295 509 637 423 526 310 374 163 354 133 67 42 38 3 12
2008 1439 1310 638 681 472 596 339 377 184 372 132 54 36 38 5 12
2009 1568 1385 594 733 492 604 348 411 171 394 100 46 39 38 9 14
2010 1615 1501 534 702 534 602 368 400 169 396 156 56 38 43 4 16
2011 1526 1299 670 735 544 636 335 397 192 419 125 70 38 53 6 19
2012 1471 1260 639 687 558 694 338 451 205 418 123 58 44 48 9 17
2013 1460 1350 629 713 581 596 350 413 219 415 137 58 51 45 10 22
2014 1594 1398 642 717 555 691 407 452 211 447 138 62 43 46 5 32
with 28,038 cases, followed by liver and bile ducts The highest age-standardized mortality rates in

(12,799) and colorectal (10,750) cancer (Table 1). The
Gl cancer standardized mortality rates at the country
level showed a decrease of 12.70% between 2005
and 2014 (34.56 compared to 30.17 per 100,000
population). Age-standardized mortality rates for
stomach cancer, liver, and biliary tract, and colorectal
cancer in 2014 had values of 12.13; 5.47 and 5.09 per
100,000 population, respectively (Table 2).

At the regional level, for 2005, Huanuco,
Huancavelica, Madre de Dios, Callao and La Libertad
showed the highest Gl cancer standardized mortality
rates being 61.2; 60.4; 53.1; 45.9 and 41.9 per
100,000 population, respectively. However, in 2014,
Callao (48.8), Huancavelica (48.5), La Libertad (39.6),
Lambayeque (40.5) and Huanuco (38.9) had the
highest rates (Table 3). The three types of Gl cancer
with the highest rates of YLL in 2014 were stomach
cancer with 118.51 per 100,000 people, followed by
liver and biliary tract cancer with 58.68 and colorectal
cancer with 44.86 (Table 4).

In the study period, 14,686 stomach cancer deaths
were registered in men and 13,352 in women.

2014 occurred in Huancavelica (31.9 cases per
100,000population), Huanuco (23.7) and Junin (20.1)
(Table 5). In addition, a downward trend in stomach
cancer mortality rates was observed in recent years
(Figure 1).

In 2005, liver cancer presented the highest age-
standardized mortality rate in Madre de Dios (12.0),
Tacna (10.6) and Cusco (9.8); while in 2014, the regions
with the highest rates were Huancavelica, Callao,
and Piura with 8.9; 7.4 and 7.3 cases per 100,000
population, respectively (Table 6), also showing a
downward trend in deaths during the study period
(Figure 1), as with esophagus and gallbladder cancer
(Table 2).

In 2005, the regions with the highest colorectal
cancer age-standardized mortality rates were Tumbes
(8.5), Callao (7.6) and Lima (7.1); while in 2014 the
highest rates were found in Callao (10.6), Lima (7.3)
and both Lambayeque (6.9) and La Libertad (6.9)
(Table 7), showing a slight increase in mortality rate
for this cancer (Figure 1), as in small intestine and anus
cancer (Table 2).

Table 2. Age-standarized mortality rates per 100,000 population from gastrointestinal cancer in Peru (direct

method, WHO World Standard Population), 2005-2014.

Type of cancer 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Stomach 1549 1293 1361 1365 1417 1452 1268 1187 1176 1213
Liver and intrahepatic

Lver and 6.71 5.56 5.79 6.42 6.25 5.62 6.21 571 559 547
Colon and rectum 471 441 497 5.36 5.36 5.36 533 547 498 5.00
Pancreas 337 317 356 359 369 361 331 344 322 348
t?:é'tb'adder andbiliary 5 g4 2.80 268 278 273 264 277 272 267 268
Esophagus 0.98 1.04 1.04 0.95 0.72 101 0.89 0.80 0.83 0.82
Small intestine 0.34 0.29 0.41 0.37 0.36 0.38 0.41 0.40 0.40 0.36
Anal 0.12 0.12 0.08 0.09 0.11 0.09 0.11 0.11 0.13 0.15
Al eight types 3456 3032 3213 3320 3339 3324 3171 3052 2958 3017

Rev Gastroenterol Peru. 2016;36(4):320-9



Temporal trends and regional variations in gastrointestinal cancer mortality in Peru Hernandez-Vasquez A, et al

8000 - _
=== Number of deaths === Stomach (ASMR) === |iver and Intrahepatic Bile Ducts (ASMR) === Colon and Rectum (ASMR) 18
7000 - 16
- 14
6000 -
- 12
5000
- 10
4000
-8
3000 -
-6
2000 -
=
1000 o -
0 L0
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Number of deaths 6271 5692 6226 6885 6946 7134 7064 7020 7049 7440
Stomach (ASMIR) 16.49 12,93 13.61 13.65 14.17 14,52 12.68 11.87 11.76 12.13
Liver and Intrahepatic Bile Ducts (ASMR) 6.71 5.56 5.79 6.42 6.25 5.62 6.21 5.71 5.59 5.47
Colon and Rectum (ASMR) 471 4.41 4.97 6.36 5.36 5.36 533 5.47 4,98 5.09

Figure 1. Number of deaths of gastrointestinal cancer and age-standarized mortality rates (ASMR) per 100,000
population from three most frecuent types in Peru (direct method, WHO World Standard Population), 2005-2014.

DISCUSSION In Peru, these three types of Gl cancers showed the
highest mortality and would rank first, second and fifth

Globally, stomach, liver and biliary tractand colorectal ~ nationwide respectively ?. GLOBOCAN estimations
cancers are at the top of mortality rates ranking, only ~ showan increased mortality of these Gl cancers for 2030
behind lung cancer according to GLOBOCAN 2012 . by 87%, 91% and 83.6% respectively ™. It is also noted

Table 3. Age-standarized mortality rates per 100,000 population from gastrointestinal cancer among the twenty
five regions of Peru (direct method, WHO World Standard Population), 2005-2014.

Region 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Amazonas 36.6 14.4 8.6 10.1 10.1 9.8 14.8 14.5 13.6 14.4
Ancash 15.3 19.0 215 26.3 18.2 19.8 21.3 19.6 18.4 15.1
Apurimac 16.5 24.2 23.6 24.8 24.7 174 14.1 214 16.6 22.6
Arequipa 34.2 33.2 424 35.8 34.9 29.1 27.9 315 286 27.0
Ayacucho 32.8 28.9 20.8 28.8 32.3 205 274 317 25.2 24.2
Cajamarca 314 23.7 215 27.0 24.7 25.1 19.6 16.5 19.2 18.7
Callao 459 39.3 43.6 44.6 384 45.5 50.6 39.2 404 48.8
Cusco 317 29.3 19.1 12.9 28.9 19.8 12.3 9.0 17.1 124
Huancavelica 60.4 44.7 37.9 46.0 49.6 52.7 46.8 55.1 63.2 48.5
Huanuco 61.2 48.2 62.2 53.5 58.6 51.9 49.8 56.3 42.0 38.9
Ica 35.1 40.2 354 36.1 30.0 34.6 304 33.7 35.8 33.3
Junin 276 36.0 33.3 40.8 454 44.3 43.0 40.7 255 38.9
La Libertad 41.9 374 38.1 36.4 35.7 38.6 33.3 35.7 38.7 39.6
Lambayeque 26.8 274 29.3 28.6 339 39.0 40.8 38.5 41.6 40.5
Lima 40.8 31.8 355 39.3 39.0 39.2 38.9 35.3 347 35.8
Loreto 8.2 15.8 9.2 9.4 1.0 10.0 1.3 8.5 4.1 2.6
Madre de Dios 53.1 9.2 12.8 9.3 28.7 6.2 29.4 334 135 23.0
Moquegua 34.8 33.0 295 18.0 249 18.9 17.0 216 9.9 12.8
Pasco 32.1 32.6 47.6 46.4 30.0 33.2 314 26.2 27.2 22.0
Piura 24.2 234 23.7 236 24.6 27.0 216 25.2 255 28.7
Puno 24.3 19.5 23.1 21.3 18.6 22.8 18.2 20.8 18.8 20.2
San Martin 29.2 334 26.4 29.8 22.2 24.8 16.6 17.8 16.7 12.7
Tacna 35.7 335 40.0 32.7 45.9 317 26.7 34.7 24.5 22.0
Tumbes 28.7 23.8 36.1 30.2 25.2 24.4 25.5 10.1 1.9 40
Ucayali 30.0 276 40.8 33.0 38.6 25.3 214 13.2 12.8 7.1

Top-five rates were marked in bold
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Table 4. Number and rate per 100,000 population of Years of Life Lost (YLL) due to gastrointestinal cancer in Peru,

2005-2014.
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Type of cancer N N N N N N N N N N
(Rate) (Rate) (Rate) (Rate) (Rate) (Rate) (Rate) (Rate) (Rate) (Rate)
36,270 31,285 34260 35843 38435 38573 35708 33205 34948 36,103
Stomach (131.49) (112.08) (121.35) (12556) (133.19) (132.22) (121.06) (111.36) (115.95) (118.51)
Liverand intrahepatic 20883 17453 16905 20208 20210 19213 20,623 18205 17,005 17875
bile ducts (75.71)  (6252)  (59.88)  (70.79)  (70.03)  (65.85)  (69.92)  (61.05)  (59.40)  (58.68)
9145 8970 10,758 12,660 12295 12425 13750 14100 12,918 13,665
Colon and rectum (33.15)  (3213)  (38.10)  (44.35)  (4261)  (4259) (46.62)  (47.29)  (42.86)  (44.86)
7635 6843 7878 8440 8793 8525 8585 9300 8538 10,565
Pancreas (27.68)  (2451)  (27.90)  (2957)  (3047)  (29.22)  (29.11)  (31.19)  (28.33)  (34.68)
Gallbladder and biliary 5,903 6,243 6,113 6,613 6,678 6,485 7,158 7,500 7,558 7,420
tract (2140)  (22.36)  (21.65)  (23.16)  (23.14)  (22.23)  (2427) (25.15)  (25.07)  (24.36)
Esonh 1793 1928 2233 2023 1313 2050 2040 1,808 2068 2,160
Sophagus (6.50)  (6.91)  (791)  (7.09)  (455)  (7.03) (692  (6.08)  (6.86)  (7.09)
- 898 815 1278 995 1033 1025 1,163 1070 1450 1,118
Small intestine (325)  (292)  (452)  (349)  (358)  (351)  (3.94)  (359)  (481) (367
308 260 208 225 353 263 303 323 433 493
Anal (111)  (093)  (073) (079  (1.22)  (0.90)  (1.03)  (1.08)  (143)  (1.62)

that other Gl cancer such as the esophagus and pancreas
cancer are among the ten leading causes of cancer deaths
nationwide @, highlighting the need to continue prevention
and early diagnosis programs to mitigate the future social
and economic impact of these health problems.

Between 2005 and 2014 in Peru, stomach, liver and
biliary tract and colorectal cancer have been the leading
cause of the increased mortality. Stomach cancer
presented the highest age-standardized mortality rate
despite showing a downward trend in the last years,
also being reported for liver and biliary tract, esophagus
and gallbladder cancer. Although some cancers showed
a progressive increase such as colorectal, small intestine
and anus; pancreatic cancer maintained an unchanged
trend over time. Meanwhile, gastric cancer generates
most of the YLL, followed by the liver and biliary tract
and colorectal cancers.

Most Gl cancer deaths are in women, which are in
line with the global picture, which can be explained by
the greater longevity of females for biological and social
reasons as well as for an earlier onset of cancer and
lower survival in men @1213),

Gastric cancer was found to be the Gl cancer with
the highest mortality, as informed by a national report
that marks it as cancer with the highest standardized
mortality rate from all cancers ?. By the year 2012 one
million new cases of gastric cancer worldwide were
estimated, of which 77% were reported in developing
countries, ranking third worldwide considering all
cancer deaths ™. Between 2005-2014, gastric cancer
showed a decline of 3.36 percentage points in the
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age-standardized mortality rate, possibly due to an
improvement in the conditions of access to potable water.
However, in the regions of Huancavelica, Huanuco,
and Junin, those with the highest mortality, there is still
insufficient access to drinking water for the inhabitants
of rural areas ™ and difficulties in the provision of this
service @' could partly explain this problem, by favoring
H. pylori transmission which significantly increases the
risk of developing gastric cancer "°.

Liver and biliary tract cancers were found to be
the second most common Gl cancer in the country,
although with a slight downward trend in deaths during
the study period. Clobally for 2012, about one million
new cases were expected, where 83% occurred in less
developed countries, causing the second highest cancer
mortality rate @. Viral hepatitis and its relationship
with liver cancer is another important research point;
so that a recently published study shows that there is
great variability in the presentation mode of this disease
in developing countries like Peru, where the therapy
algorithms based on evidence generated in developed
countries would have little use, urging the authors to
evaluate management guidelines for this problem 7.

Colorectal cancer ranked third in Gl cancer mortality
according to our findings, with an increasing trend for
the study period. This cancer is the third most common
in men and second in women worldwide ™, ranking
third in mortality in Asia ™ and second in Europe
9. Factors such as overweight and obesity, both very
prevalent in the Peruvian population @?, as well as a
fiber intake less than 50% of the amount recommended
@Y would condition its presence as a problem for



Temporal trends and regional variations in gastrointestinal cancer mortality in Peru

Hernandez-Vasquez A, et al

Table 5. Age-standarized mortality rates per 100,000 population from stomach cancer among the twenty five
regions of Peru (direct method, WHO World Standard Population), 2005-2014.

Region 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Amazonas 1.1 5.4 3.0 48 23 33 57 29 36 46
Ancash 9.4 1.7 134 14.2 11.1 104 1.4 1.8 9.3 10.9
Apurimac 10.0 15.1 13.2 12.1 11.0 6.1 47 1.2 6.5 9.6
Arequipa 12.6 9.6 12.2 10.9 9.3 8.9 7.0 72 8.5 74
Ayacucho 204 18.0 12.9 16.6 174 10.6 17.7 15.3 16.4 16.6
Cajamarca 22.7 14.8 15.2 16.4 16.3 16.6 1.7 9.2 10.7 11.0
Callao 223 15.5 171 16.2 14.7 19.2 19.8 13.8 14.0 17.0
Cusco 12.5 10.2 6.5 32 10.0 7.2 43 34 5.0 5.1
Huancavelica 47.2 349 21.7 323 36.9 401 32.8 34.9 47.2 31.9
Huanuco 42.3 35.5 449 37.8 39.9 339 33.5 33.5 26.4 23.7
Ica 14.6 19.7 134 144 1.7 13.7 12.5 13.2 15.1 12.1
Junin 18.0 19.5 22.0 24.0 25.7 248 22.7 18.7 12.3 20.1
La Libertad 21.0 17.3 17.8 14.9 14.9 17.2 13.1 144 14.6 17.6
Lambayeque 46 3.9 4.2 4.1 6.6 13.9 15.1 15.2 14.2 15.7
Lima 16.1 12.3 13.6 15.0 15.9 16.4 14.2 12.8 13.1 12.6
Loreto 3.8 4.2 5.5 45 5.6 4.2 5.1 31 1.9 1.4
Madre de Dios 171 1.9 21 25 8.4 2.3 13.2 15.6 7.3 12.7
Mogquegua 16.0 1.1 6.0 39 5.8 6.8 1.2 41 1.7 6.1
Pasco 19.8 21.0 26.2 26.6 17.5 20.2 15.4 15.2 15.0 14.0
Piura 6.4 6.9 74 7.0 7.0 8.5 5.2 7.1 8.8 10.9
Puno 72 5.9 74 47 5.1 6.6 4.0 4.2 45 47
San Martin 16.3 18.2 14.6 15.9 124 13.0 7.7 10.1 9.5 8.8
Tacna 10.7 79 10.3 8.3 14.0 6.4 7.6 6.5 27 49
Tumbes 7.6 12.3 17.8 15.5 1.1 71 11.2 6.0 6.1 12
Ucayali 18.1 1.7 245 20.5 24.2 16.0 11.2 71 72 44

Top-five rates were marked in bold.

the country. To this day, no screening methods have
been ideal for this disease *?, thereby necessitating
the promotion of healthy lifestyles, nutrition and early
detection programs for the Peruvian population.

With regard to other types of Gl cancer, anal cancer
mortality presented a rising trend in the study period.
It is known that this cancer increased its incidence in
the recent decades, mostly being associated with human
papilloma virus (HPV), and other factors such as smoking,
sexual practices, and sexually transmitted infections,
with homosexual men being one of the groups with
the highest increase of cases ***¥. Esophageal cancer
showed a decrease in the number of deaths according
to our findings, this being in line with global trends and
explained by a decreasing prevalence of risk factors such
as tobacco and alcohol use @, both of which being related
to squamous cell histological type of cancer, highlighting
the increase of adenocarcinoma type of cancer which
is associated with gastroesophageal reflux disease and
obesity ©?, problems that must be acknowledged in
order to control them.

On the other hand, pancreatic cancer, maintains
a stable trend over time, in line with the global trend

for both sexes. This type of cancer characterized by
the number of deaths being similar to its incidence,
due to its poor prognosis and short survival; would
benefit from controlling factors such as smoking and
obesity ©*. Gallbladder cancer has been declining
in the Peruvian population according to our results,
with prevention of obesity useful in maintaining this
trend @¢?. Small intestine cancer showed an increase
in mortality in Peru; studies carried out in U.S. and
France indicate an increase in the number of cases %2,
and as for pancreatic cancer, these respond to multiple
risk factors, such as tobacco and alcohol use, both to be
controlled in order to reduce the proportion of cases of
this disease 803",

At the regional level, the Informe Situacional de
Cancer in Peru reports the degrees of vulnerability to
cancer, taking into account variables such as the Human
Development Index (HDI), standardized mortality
rates, diagnostic and therapeutic capabilities, human
resources in health and education, and health coverage,
with Huanuco, Ayacucho, Huancavelica, Amazonas,
Loreto and Pasco being highly vulnerable regions and
in need of immediate intervention @?. Comparatively
to our findings, only two regions (Huancavelica and
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Table 6. Age-standarized mortality rates per 100,000 population from liver and intrahepatic bile ducts cancer
among the twenty five regions of Peru (direct method, WHO World Standard Population), 2005-2014.

Region 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Amazonas 8.7 2.2 2.2 1.1 2.9 0.2 4.0 4.0 2.6 48
Ancash 25 31 2.8 4.2 3.1 33 37 2.8 39 1.7
Apurimac 5.3 58 6.7 7.7 10.6 8.4 73 57 47 6.2
Arequipa 6.8 5.6 9.0 6.3 71 59 5.1 6.1 44 5.0
Ayacucho 7.0 49 2.9 52 72 46 54 6.5 42 32
Cajamarca 25 4.2 6.0 5.0 36 45 35 37 4.0 39
Callao 6.5 6.1 7.2 6.6 5.8 5.8 94 6.3 6.4 74
Cusco 9.8 8.6 74 56 8.9 5.6 39 2.5 52 4.0
Huancavelica 6.9 46 34 59 49 48 6.9 9.7 8.2 8.9
Huanuco 8.3 6.0 7.3 7.5 9.5 53 7.2 10.6 6.6 47
Ica 8.1 55 74 6.8 6.3 6.8 6.3 74 8.3 6.8
Junin 54 7.8 47 7.8 75 7.6 7.3 8.8 44 6.6
La Libertad 6.7 6.4 6.7 6.5 7.3 6.7 5.9 6.6 7.9 6.5
Lambayeque 7.7 7.6 7.8 6.3 8.9 8.5 8.2 7.9 9.6 7.0
Lima 6.9 45 5.1 6.8 57 5.2 6.7 5.3 5.5 5.9
Loreto 1.8 43 1.9 27 27 37 2.8 2.6 0.8 0.8
Madre de Dios 12.0 5.0 4.0 0.8 13.1 0.0 25 71 1.9 47
Mogquegua 5.7 9.2 5.1 37 35 6.3 7.8 3.3 33 1.2
Pasco 55 6.4 76 74 37 22 5.7 20 55 3.8
Piura 76 7.3 5.1 6.1 6.4 6.5 7.3 6.4 6.3 73
Puno 9.1 49 6.6 7.6 7.0 75 6.4 75 6.1 74
San Martin 58 9.6 49 6.7 49 45 6.3 4.7 39 2.1
Tacna 10.6 13.3 14.6 13.9 13.8 7.7 46 8.9 8.7 7.0
Tumbes 8.5 6.5 9.3 7.1 39 6.5 46 2.3 2.1 0.8
Ucayali 6.0 5.4 9.0 6.9 6.0 3.6 7.1 3.6 15 1.3

Top-five rates were marked in bold.

Huanuco) would match this need for immediate action,
while regions such as Lambayeque, La Libertad, and
Callao, listed as regions with high Gl cancer mortality
in our study period, were not included as vulnerable
regions. While our study only considers the problem of
Gl cancer in relation to regional variations in mortality,
we believe that the prioritization of interventions aimed
at cancer in Peru must take into account a territorial
view, as associated factors could be exerting its effects
differently between and within regions. Identifying
priority areas for interventions and improving the
access to cancer services for these regions is very
much needed considering the low number of cancers
diagnosed by screening and high diagnostic rate of final
stage cancers .

Our study found that by 2014 the most common
causes of Gl cancer’s YLL corresponded to stomach,
colorectal and liver and biliary tract cancer, a situation
similar to that observed in the region of Latin America
and the Caribbean ©?. Regarding the burden of disease
in Peru, for 2012, a total of 5,800,949 DALYs and 192.5
cases per 1,000 population were calculated, 53.3%
being men and 47.8% of these DALYs corresponding
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to YLL, with malignant tumors being the third largest
cause of DALYs in the age group over 60 years ®¥. The
Institute for Health Metrics and Evaluation stated that
by 2013, stomach, colorectal and liver and bile ducts
cancer generated 91,964.64; 38,498.26 and 43,906.11
DALYs respectively ®?, and according to the results of
the Global Burden of Disease 2010, between 2005-
2010, there was an increase of 6% in YLL for gastric
cancer, going from the sixteenth to the twelfth position
in the ranking of leading causes of YLL ¢.

According to the INEN, 75% of cancers are diagnosed
in advanced stages (involving the spread of cancer from
the site of origin to distant organs of the body) ®. The
introduction of the Plan Esperanza by the Peruvian
Government, a program that uses resources from the
Fondo Intangible Solidario en Salud (FISSAL), seeks
to reduce morbidity and mortality from cancer in the
country through improved access to health promotion,
prevention, early detection, diagnosis, treatment and
palliative care. It includes coverage for cervical cancer,
breast cancer, lymphomas, leukemias, prostate, colon,
and stomach cancer. This program reports that by
June 2015, 132,635 Peruvians with cancer who were



Temporal trends and regional variations in gastrointestinal cancer mortality in Peru

Hernandez-Vasquez A, et al

Table 7. Age-standarized mortality rates per 100,000 population from colon and rectum cancer among the twenty
five regions of Peru (direct method, WHO World Standard Population), 2005-2014.

Region 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Amazonas 38 0.2 0.0 1.5 20 2.1 25 0.6 1.6 1.7
Ancash 1.6 1.7 28 26 1.5 2.7 24 1.9 22 1.0
Apurimac 0.8 0.3 0.8 14 14 1.0 0.7 1.9 1.7 3.0
Arequipa 43 6.8 6.1 6.2 5.9 43 5.0 5.7 6.1 34
Ayacucho 2.6 33 3.0 35 47 1.3 1.2 49 1.0 1.9
Cajamarca 1.6 1.4 3.0 2.9 2.8 1.4 21 15 14 1.5
Callao 7.6 7.5 8.0 9.1 8.3 9.0 9.9 9.7 7.9 10.2
Cusco 25 3.0 0.7 1.3 3.0 24 1.1 1.4 2.1 1.3
Huancavelica 26 15 3.0 35 39 35 341 4.0 2.7 2.8
Huanuco 5.0 2.3 4.3 32 2.7 43 37 5.1 37 5.0
Ica 5.1 6.6 5.9 4.4 5.0 7.6 45 6.1 4.1 49
Junin 1.6 2.2 2.1 35 6.4 39 5.6 4.2 33 5.2
La Libertad 48 6.3 5.8 6.8 5.4 5.6 6.6 6.1 7.0 6.9
Lambayeque 6.0 5.1 6.7 8.6 6.7 6.6 7.6 6.0 73 6.9
Lima 71 5.7 6.8 75 74 7.6 7.7 7.8 7.0 73
Loreto 1.6 4.3 0.9 1.5 0.6 0.8 1.3 1.3 0.9 0.4
Madre de Dios 0.0 0.0 0.0 1.3 35 0.0 0.0 23 1.3 2.1
Moquegua 34 29 3.9 1.6 43 1.2 15 3.3 0.6 1.7
Pasco 29 1.6 47 4.1 32 3.2 4.0 2.3 1.7 2.3
Piura 49 35 55 49 49 52 46 6.4 5.0 5.4
Puno 0.7 1.8 1.8 1.0 1.3 20 1.3 1.3 1.3 1.1
San Martin 25 20 1.3 2.7 33 438 1.1 1.3 1.7 0.2
Tacna 31 2.6 9.8 34 8.2 46 4.2 48 33 23
Tumbes 8.5 39 4.0 4.2 5.6 5.9 6.8 0.9 0.6 1.0
Ucayali 34 54 33 29 37 36 1.1 1.7 24 1.0

Top-five rates were marked in bold.

members of the Seguro Integral de Salud (SIS) were
treated free of charge through FISSAL ©, this being
an important breakthrough for the country, where the
amount of money spent on cancer treatments is often
catastrophic for most of the population, affecting the
economic stability of households with a member with
oncological pathology ©°. Although other cancers
continue to be covered within the portfolio of services
of Peruvian health public insurance, a prioritization of
interventions for patients diagnosed with liver cancer
would be important because of its high mortality, and
to emphasize the promotion of healthy lifestyles in the
population and decreased exposure to Gl cancer risk
factors. The opening of Regional Institutes of neoplastic
diseases in the south and north of the country, as well
as increasing the membership in the SIS would allow
an increase in the number of Peruvians offered care
for oncological problems, increasing the diagnosis of
tumors in less advanced stages and decreasing families’
expenditure.

This study has limitations related to the use of
secondary sources of information, including the
possibility of having incorrect or incomplete data,
even more for cancer-related death events, in which
the pathological diagnosis is essential in a country with

low supply of oncologic health services and quality
problems of mortality reports. However, we consider
that the use of mortality records would provide an
approach to the current scenario of cancer mortality
in the country, and it is therefore necessary to have
a good information and surveillance system of this
public health problem, making epidemiological
information available for implementation strategies,
as well as to evaluate the effectiveness of current
prevention measures.

In conclusion, Gl cancer mortality in Peru is
significantly evident, being a priority issue in regions
like Huancavelica, Huanuco, Callao, La Libertad
and Lambayeque, where the highest mortality rates
were registered. Stomach cancer remains the most
frequent Gl cancer, but with a downward trend in
the study period. Colorectal cancer is presented as a
problem to be addressed by the country due to its
increased incidence according to the current global
scenario, and anal cancer being another cancer type
which showed an increase in recent years of study.
The Gl cancer could be causing a significant number
of YLL, therefore we believe that in order to better
understand the landscape of cancer in the country,
its factors and impact on the health of the Peruvian
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population; it is necessary to strengthen national
plans for prevention and early diagnosis of cancer, in
addition to promoting healthy lifestyles and reducing
risk factors in the population. Likewise, the adoption of
systems improvement in the registration of mortality in
the country would provide the opportunity to improve
decision-making in health based on real data, this
being an engine for improving the health system and
the basis for formulating health policies, such as the
current Plan Esperanza. If not implemented, cancer
will continue to generate a high burden on the health
system and households.
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