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Cancer mortality predictions for 2023 in Latin America with

focus on stomach cancer
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Objective We estimated cancer mortality statistics for
the current year in seven major Latin American countries.

Methods We retrieved official death certification data
and population figures from the WHO and the United
Nations databases for the 1970-2020 calendar period. We
considered mortality from all neoplasms combined and for
10 major cancer sites. We estimated the number of deaths
and age-standardized mortality rates for the year 2023.

Results Age-standardized mortality rates for all cancers
combined are predicted to decline in all countries, in

both sexes, apart from Venezuelan women. The lowest
predicted total cancer mortality rates are in Mexico,
69.8/100 000 men and 62.5/100 000 women. The

highest rates are in Cuba with 133.4/100 000 men and
90.2/100 000 women. Stomach cancer is predicted to
decline steadily in all countries considered, but remains
the first-ranking site for men in Chile (14.3/100 000)

and Colombia (11/100 000). Colorectal cancer rates

also tended to decline but remain comparatively high in
Argentina (14/100 000 men). Breast cancer rates were
high in Argentinian women (16.5/100 000) though they
tended to decline in all countries. Lung cancer mortality
rates are also predicted to decline, however, rates

remain exceedingly high in Cuba (30.5/100 000 men and
17.2/100 000 women) as opposed to Mexico (5.6/100 000

Introduction

Projected estimates on cancer mortality figures and rates
are a useful instrument to evaluate disease control because
mortality integrates the effects of incidence, stage at diag-
nosis, and treatment. In this paper, we present projected
cancer mortality deaths and rates for the year 2023 in
the seven most populous countries from Latin America:
Argentina, Brazil, Chile, Colombia, Cuba, Mexico, and
Venezuela, updating our work on the issue. Moreover, we
analyzed and discussed stomach cancer in detail.

Materials and methods
We retrieved official death certification data for the
following cancer sites: stomach, colorectum, pancreas,
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men and 3.2/10 000 women). Declines are also
projected for cancer of the uterus, but rates remain high,
particularly in Argentina and Cuba (10/100 000 women),
and Venezuela (13/100 000 women) due to inadequate
screening and cervical cancer control.

Conclusion Certified cancer mortality remains
generally lower in Latin America (apart from Cuba), as
compared to North America and Europe; this may be
partly due to death certification validity. European Journal
of Cancer Prevention 32: 310-321 Copyright © 2023 The
Author(s). Published by Wolters Kluwer Health, Inc.
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lung, breast, uterus, ovary, prostate, bladder, and leu-
kemia, as well as all cancers combined from the WHO
database (WHO, 1992). Corresponding International
Classification of Diseases codes according to the 10th
Revision are available in Supplementary Table SI,
Supplemental digital content 1, Autp://links.low.com/
EJCP/A384. Resident population estimates were
retrieved from the United Nations database (United
Nations, 2017).

For each cancer site and country considered, we derived
sex- and 5-year age group-specific mortality rates from
1970 up to the most recent available year. We obtained
age-standardized mortality rates (ASR) using the world
standard population and analyzed ASR trends by fitting
joinpoint regression models (Kim ez a/., 2000).

"To obtain projected ASRs for the year 2023, first, we fit-
ted a logarithmic Poisson joinpoint regression model to
the observed number of deaths in each 5-year age group
for each cancer site. We then estimated the age-specific

DOI: 10.1097/CEJ.0000000000000806
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numbers of deaths for 2023 with the corresponding 95%
prediction intervals, by applying a linear regression model
to the mortality figures for each age group over the most
recent trend segment identified by the joinpoint model.
Finally, we calculated age-specific and age-standardized
death rates (and related 95% prediction intervals) using
the estimated age-specific number of death counts and
the predicted populations, retrieved from the United
Nations database (United Nations, 2017), for the year
2023.

We estimated the number of avoided deaths for each
country for the period 1990-2023 by comparing observed
and predicted deaths to those expected based on the
1990 age-specific peak rate. All analyses were performed
using the software R version 4.1.1 (R Development Core
Team, 2017), SAS version 9.4 (SAS Institute Inc., Cary,
North Carolina, USA), and Joinpoint Regression Program
version 4.9.1.0 (Statistical Methodology and Applications
Branch, Surveillance Research Program, National Cancer
Institute).

Results

Table 1 reports the number of predicted deaths and
ASRs per 100000 men with the corresponding 95%
prediction intervals from considered cancer sites in the
seven selected Latin American countries for the year
2023, in comparison with observed data for the 2015-19
quinquennium. Table 2 shows the corresponding figures
among women. Figure 1 shows ASR bar plots per 100 000
persons from all neoplasms combined for each country
considered, according to sex, in the 2015-19 period, and
the predicted rates for 2023, with corresponding 95% pre-
diction intervals.

Male mortality from all neoplasms combined is predicted
to be favourable in the seven countries investigated,
with falls in ASRs between 2015-19 and 2023 ranging
from -2.7% in Mexico and —12.4% in Chile ('Table 1 and
Fig. 1). Cuba showed the highest rates in both periods,
with ASR of 139.3/100 000 during 2015-19 and projected
133.4/100 000 for 2023, while Mexico reported the lowest
ones, 71.7/100 000 in 2015-19 and 69.8/100 000 predicted
in 2023. For 2023, lung cancer is predicted to be the lead-
ing cancer cause of mortality in Argentina (19.7/100 000),
Brazil (12.4), and Cuba (30.5); stomach cancer topped the
list in Chile (14.3) and Colombia (11.0), while prostate
cancer showed the highest rate among Mexican (9.8) and
Venezuelan (20.0) men (Table 1).

Female total cancer mortality is predicted to decrease
in all countries considered, except Venezuela where
ASR remained stable (+0.8% between 2015-19 and
2023; Table 2 and Fig. 1). Declines in ASRs for all can-
cers combined ranged between -1.5% in Brazil and
-10.1% in Chile. Mexican women showed the lowest
ASRs: 64.7/100 000 observed in 2015-19 and 62.5 pro-
jected in 2023 while Cuban women had the highest ones,

94.5/100 000 in 2015-19 and 90.2 estimated in 2023.
Mexico reported the lowest ASRs for most of the can-
cers considered as compared to the other analyzed Latin
American countries, for both 2015-19 and 2023. For 2023,
the neoplasm with the highest predicted ASRs is breast
cancer, with rates ranging from 9.9/100 000 in Mexico
to 16.5 in Argentina, followed by uterus (ASRs ranging
from 5.4/100 000 in Chile to 13.0 in Venezuela); except
for Cuban women for whom lung cancer (17.2/100 000)
is predicted to be the leading cancer for 2023, followed
by breast (12.2) and colorectal (11.1) cancers. Compared
to 2015-19, we predicted increases in mortality rates
for ovarian (+6.6%) and bladder (+0.8%) cancers among
Cuban women and for cancer of the uterus (+5.2%) in
women from Argentina ("Table 2).

The number of deaths is predicted to rise in 2023 as
compared to 2015-19 in all countries and both sexes;
Colombia showed the largest increase in the absolute
number of cancer deaths, almost 19% since 2015-19
among men, while Venezuela had the largest percent
increase, over 21% among women.

Figure 2 shows trends in total cancer mortality rates
in quinquennia, in men and women separately, from
1970-74 to 2015-19, and predicted rates for 2023 with
the corresponding prediction intervals. Male rates in
Argentina and Chile decreased over the whole period.
Irends for Colombian and Mexican men started to
decline between 1990 and 2000 while Brazil, Cuba,
and Venezuela showed declines in ASRs over the last
decade only. In women, rates in Argentina and Chile,
starting from the highest ASRs in 1970-74 showed
a favorable trend over the whole period. Mexico,
Colombia, and Venezuela declined from 1990 to 2000
although Venezuela levelled off around 2010. Mortality
rates in Cuban women started the decline around 2010,
although showing the lowest rates until 2005 Brazil
displayed an unfavourable trend that became stable in
recent years.

Figure 3 reports quinquennial ASR mortality trends for
each cancer site and country analyzed. Male stomach
cancer ASRs have been slowing down since 1970 in all
countries considered, although it remains the leading
cause of cancer deaths in Chile and Colombia. Trends
for colorectal cancer increased until the 1990s, to then
have more favourable trends in most recent years. In
most countries, ASRs for lung cancer started to decline
around 1990; Argentina showed a favourable trend since
the 1970s; conversely, Cuba only started showing favora-
ble trends over the last decade, starting from compara-
tively high rates and giving the highest predicted ASR,
around 30/100 000 men. Prostate cancer rates have been
rising since the early 2000s, and only declined over the
last period, however maintaining relatively high rates,
especially in Cuba and Venezuela, whose predicted ASRs
are 23 and 20/100 000 respectively. Bladder cancer and
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Table 1 Number of predicted deaths and mortality rates per 100 000 men for the year 2023 and comparison figures for the quinquen-
nium 2015-19, from the seven selected Latin American countries, with 95% prediction intervals and percent differences between rates

Observed number Predicted number of deaths Observed Predicted ASR 2023 % Difference
Cancer of deaths 2015-19 2023 (95% prediction interval) ASR 2015-19 (95% prediction interval) 2023 vs 2015-19
Argentina
Stomach 1888 1910 (1825-2004) 718 6.48 (6.19-6.78) —9.12
Colorectum 4247 4190 (4005-4372) 15.65 13.97 (13.35-14.58) —10.73
Pancreas 2069 2300 (2203-2400) 7.76 7.67 (7.34-8.01) —1.16
Lung 6242 5910 (5682-6135) 23.76 19.71 (18.90-20.53) —17.05
Prostate 3763 3790 (3644-3942) 12.33 10.93 (10.50-11.37) —11.35
Bladder 1054 1060 (989-1128) 3.67 3.28 (3.05-3.50) —10.63
Leukemias 1033 1030 (959-1103) 4.07 3.59 (3.31-3.87) —11.79
All cancers 33525 34 410 (33831-34993) 125.01 114.21 (112.37- —8.64
116.05)
Brazil
Stomach 9356 9870 (9625-10105) 8.18 6.98 (6.80-7.15) —14.67
Colorectum 11785 14 540 (14179-14897) 10.30 10.30 (10.04-10.56) 0.00
Pancreas 5275 6290 (6082-6503) 4.64 4.50 (4.35-4.65) —3.02
Lung 16 142 17 500 (17106-17900) 14.22 12.35 (12.07-12.63) —13.15
Prostate 15 271 17 250 (16910-17584) 13.00 11.26 (11.03-11.5) —13.38
Bladder 2911 3300 (3139-3455) 2.50 2.21 (2.11-2.32) —11.60
Leukemias 3810 4080 (3926-4226) 3.48 3.18 (3.05-3.31) —8.62
All cancers 116 849 133 310 (131838-134791) 102.63 94.9 (93.86-95.94) —7.53
Chile
Stomach 2186 2310 (2195-2432) 1718 14.29 (13.54-15.05) —16.82
Colorectum 1382 1540 (1450-1620) 10.86 9.63 (9.10-10.16) —11.33
Pancreas 663 790 (724-847) 5.30 5.05 (4.62-5.48) —4.72
Lung 1894 2090 (1961-2210) 15.12 13.11 (12.29-13.93) —13.29
Prostate 2136 2280 (2163-2401) 15.09 12.45 (11.83-13.07) —1750
Bladder 376 390 (354-431) 2.79 2.29 (2.06-2.52) —17.92
Leukemias 409 410 (375-454) 3.57 3.13 (2.76-3.5) —12.32
All cancers 14 315 15 790 (15416-16167) 112.24 98.29 (95.9-100.68) —12.43
Colombia
Stomach 3194 3550 (3423-3671) 12.18 11.01 (10.61-11.41) —9.61
Colorectum 1995 2120 (1976-2266) 7.55 6.44 (5.98-6.91) —14.70
Pancreas 891 1070 (996-1133) 3.43 3.34 (3.12-3.56) —2.62
Lung 2687 2730 (2592-2862) 10.24 8.20 (7.78-8.62) —19.92
Prostate 3106 3610 (3457-3758) 10.92 9.82 (9.39-10.25) —10.07
Bladder 371 390 (851-429) 1.35 1.11 (1.00-1.22) —17.78
Leukemias 1037 1060 (991-1121) 4.09 3.70 (3.45-3.94) —9.54
All cancers 22 426 26 590 (26228-26949) 84.72 81.41 (80.3-82.52) —3.91
Cuba
Stomach 528 560 (509-602) 5.08 4.85 (4.40-5.31) —4.53
Colorectum 1204 1330 (1249-1401) 10.94 10.50 (9.84-11.16) —4.02
Pancreas 451 490 (447-539) 4.40 4.35 (3.90-4.79) —1.14
Lung 3525 3640 (3466-3815) 34.02 30.47 (28.93-32.02) —10.44
Prostate 3095 3420 (3273-3560) 24.22 23.01 (22.07-23.94) —5.00
Bladder 491 520 (468-580) 4.23 3.98 (3.54-4.43) —5.91
Leukemias 333 330 (296-369) 3.90 3.69 (3.12-4.25) —5.38
All cancers 14 736 16 290 (15832-16752) 139.28 133.41 (129.61- —4.21
137.22)
Mexico
Stomach 3289 3520 (3391-3643) 5.49 4.93 (4.76-5.11) —10.20
Colorectum 3666 4130 (3922-4333) 6.16 5.80 (5.50-6.10) —5.84
Pancreas 2077 2450 (2345-2551) 3.55 3.48 (3.33-3.63) —1.97
Lung 4187 4040 (3855-4230) 6.99 5.58 (5.31-5.84) —20.17
Prostate 6585 7680 (7416-7951) 10.21 9.79 (9.47-10.12) —4.11
Bladder 795 830 (775-890) 1.29 1.11 (1.03-1.18) —13.95
Leukemias 2439 2630 (2526-2733) 3.98 3.85 (3.69-4.01) —3.27
All cancers 43 388 50 160 (49516-50806) 71.71 69.80 (68.96-70.64) —2.66
Venezuela
Stomach 1116 1100 (1011-1182) 8.34 6.66 (6.13-7.19) —20.14
Colorectum 1020 1150 (1075-1224) 7.65 7.08 (6.62-7.54) —7.45
Pancreas 508 560 (515-607) 3.85 3.46 (3.18-3.75) —10.13
Lung 2039 2010 (1884-2136) 15.51 12.33 (11.57-13.09) —20.50
Prostate 2767 3310 (3162-3467) 21.51 20.02 (19.10-20.95) —6.93
Bladder 241 280 (243-312) 1.86 1.72 (1.50-1.94) —7.53
Leukemias 558 560 (519-609) 3.96 3.68 (3.38-3.99) —7.07
All cancers 14014 16 300 (15864-16740) 105.52 100.88 (98.25-103.50) —4.40

ASR, age-standardized (world population) mortality rate.

leukaemias showed modest declines in most countries,
reaching predicted ASRs for 2023 below 4/100 000.
Among women, ASRs for stomach and uterus cancer
were declining over the whole period. Mortality trends

for uterine cancer declined substantially in all Latin
American countries, although it remains among the
top cancers with the highest rates observed in 2015-19
and predicted for 2023. Colorectal cancer trends were
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Table 2 Number of predicted deaths and mortality rates per 100 000 women for the year 2023 and comparison figures for the quinquen-
nium 2015-19, from the seven selected Latin American countries, with 95% prediction intervals and percent differences between rates

Observed number Predicted number of deaths Observed Predicted ASR 2023 % Difference
Cancer of deaths 2015-19 2023 (95% prediction interval) ASR 2015-19 (95% prediction interval) 2023 vs 2015-19
Argentina
Stomach 1054 1100 (1023-1184) 2.91 2.77 (2.566-2.97) —4.81
Colorectum 3671 3890 (3734-4047) 9.51 9.24 (8.89-9.6) —2.84
Pancreas 2249 2450 (2347-2552) 5.77 5.67 (5.42-5.93) —1.73
Lung 3160 3440 (3316-3561) 9.36 9.04 (8.70-9.38) —3.42
Breast 5874 6200 (5965-6424) 17.40 16.51 (15.92-17.1) —=5.11
Uterus 2889 3290 (3162-3424) 9.73 10.24 (9.79-10.69) 5.24
Ovary 1220 1280 (1197-1355) 3.81 3.61 (3.38-3.84) —5.25
Bladder 336 310 (268-356) 0.78 0.68 (0.59-0.77) —12.82
Leukemias 823 840 (767-905) 2.57 2.40 (2.19-2.61) —6.61
All cancers 31068 33 070 (32022-34122) 89.11 86.13 (84.00-88.25) —3.34
Brazil
Stomach 5263 5740 (5536-5950) 3.62 3.29 (8.17-3.41) —9.12
Colorectum 12 092 14510 (14174-14840) 8.22 8.11 (7.94-8.29) —1.34
Pancreas 5329 6370 (6164-6570) 3.60 3.48 (3.37-3.60) —3.33
Lung 11806 13 180 (12644-13715) 8.36 7.59 (7.27-7.91) —9.21
Breast 16 766 19 470 (19005-19943) 12.22 12.12 (11.87-12.37) —0.82
Uterus 10 008 11520 (11223-11826) 7.37 7.29 (7.09-7.49) —1.09
Ovary 3913 4480 (4330-4634) 2.87 2.74 (2.64-2.84) —4.53
Bladder 1329 1490 (1423-1562) 0.84 0.74 (0.70-0.78) —11.90
Leukemias 3244 3490 (3359-3615) 2.50 2.30 (2.2-2.40) —8.00
All cancers 105 134 124 900 (123544-126247) 74.60 73.48 (72.68-74.27) —1.50
Chile
Stomach 1085 1160 (1088-1240) 6.30 5.61 (5.22-6.00) —10.95
Colorectum 1414 1670 (1597-1751) 8.15 7.97 (7.6-8.35) —2.21
Pancreas 783 910 (850-961) 4.70 450 (4.21-4.80) —4.26
Lung 1320 1380 (1293-1461) 8.11 6.93 (6.48-7.37) —14.55
Breast 1514 1570 (1495-1652) 10.15 8.77 (8.31-9.22) —13.60
Uterus 956 930 (864-993) 6.64 5.43 (4.99-5.87) —18.22
Ovary 488 520 (478-570) 3.45 3.18 (2.87-3.49) —7.83
Bladder 184 200 (177-224) 0.99 0.87 (0.75-0.99) —12.12
Leukemias 368 380 (338-411) 2.69 2.34 (2.02-2.65) —13.01
All cancers 13 051 14 270 (13935-14607) 81.44 73.25 (71.47-75.03) —10.06
Colombia
Stomach 2040 2340 (2233-2441) 6.22 5.87 (5.62-6.13) —5.63
Colorectum 2188 2490 (2361-2624) 6.67 6.3 (5.99-6.61) —5.55
Pancreas 1002 1180 (1120-1234) 3.05 2.89 (2.75-3.04) —5.25
Lung 1983 2110 (2006-2213) 6.05 5.13 (4.88-5.38) —15.21
Breast 3272 3780 (3595-3956) 10.70 10.36 (9.84-10.88) —3.18
Uterus 2357 2600 (2478-2728) 7.72 7.23 (6.86-7.60) —6.35
Ovary 1079 1230 (1158-1295) 3.56 3.39 (8.19-3.59) —4.78
Bladder 173 200 (175-225) 0.49 0.44 (0.39-0.50) —10.20
Leukemias 892 940 (875-1002) 3.11 2.88 (2.67-3.10) —7.40
All cancers 23 293 27 330 (26769-27887) 73.36 71.40 (70.1-72.7) —2.67
Cuba
Stomach 343 380 (336-415) 2.76 2.68 (2.35-3.01) —2.90
Colorectum 1589 1670 (1584-1754) 12.05 11.11 (10.5-11.71) —7.80
Pancreas 423 470 (423-523) 3.42 3.40 (3.05-3.76) —0.58
Lung 2089 2340 (2221-2449) 18.08 17.20 (16.19-18.21) —4.87
Breast 1585 1610 (1510-1714) 13.81 12.24 (11.23-13.26) —11.37
Uterus 1183 1210 (1134-1295) 10.96 9.96 (9.06-10.87) —9.12
Ovary 324 360 (322-402) 3.18 3.39 (2.95-3.83) 6.60
Bladder 175 190 (167-215) 1.27 1.28 (1.12-1.45) 0.79
Leukemias 265 250 (213-280) 2.90 2.34 (1.80-2.89) —19.31
All cancers 10892 11930 (11633-12224) 94.51 90.24 (87.56-92.92) —4.52
Mexico
Stomach 2876 3140 (3023-3249) 4.01 3.68 (3.564-3.82) —8.23
Colorectum 3218 3540 (3383-3698) 4.51 4.09 (3.89-4.28) —9.31
Pancreas 2261 2560 (2460-2653) 3.18 2.94 (2.82-3.06) —7.55
Lung 2641 2810 (2693-2934) 3.69 3.24 (3.09-3.39) —12.20
Breast 6789 8070 (7861-8278) 9.88 9.93 (9.68-10.19) 0.51
Uterus 5104 5680 (5513-5855) 7.39 7.00 (6.79-7.21) —5.28
Ovary 2584 2640 (2445-2824) 3.81 3.25 (8.01-3.50) —14.70
Bladder 339 330 (286-378) 0.44 0.34 (0.29-0.40) —22.73
Leukemias 2095 2190 (2100-2289) 3.16 2.97 (2.83-3.10) —6.01
All cancers 45 357 52 170 (51460-52876) 64.68 62.49 (61.61-63.37) —3.39
Venezuela
Stomach 684 790 (721-855) 4.22 3.94 (3.61-4.27) —6.64
Colorectum 1052 1240 (1154-1316) 6.51 6.24 (5.83-6.65) —4.15
Pancreas 516 570 (626-606) 3.22 2.85 (2.65-3.05) —11.49
Lung 1498 1660 (1561-1766) 9.54 8.39 (7.83-8.94) —12.05
Breast 2415 2790 (2653-2930) 15.40 15.11 (14.37-15.86) —1.88
Uterus 2101 2380 (2266-2491) 13.33 12.99 (12.35-13.62) —2.55

(Continued)
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Table 2 (Continued)

Observed number Predicted number of deaths Observed Predicted ASR 2023 % Difference
Cancer of deaths 2015-19 2023 (95% prediction interval) ASR 2015-19 (95% prediction interval) 2023 vs 2015-19
Ovary 566 600 (550-640) 3.63 3.21 (2.96-3.46) —11.57
Bladder 124 140 (122-166) 0.74 0.69 (0.57-0.80) —6.76
Leukemias 416 430 (393-473) 2.67 2.54 (2.28-2.81) —4.87
All cancers 13610 16 490 (16063-16911) 85.83 86.54 (84.34-88.73) 0.83

ASR, age-standardized (world population) mortality rate.

favorable over the most recent calendar years, up to 2023.
Female lung cancer showed increases over time in all
selected countries; trends started to level off or decline
over most recent periods, with favorable predicted ASRs
for 2023. From 1970, breast cancer ASRs decreased in
Argentina, Cuba, and Chile, while Brazil, Colombia,
Mexico, and Venezuela showed a less favorable ten-
dency, that levelled off in recent years. Rates remain
exceedingly high (predicted ASR: 17.2/100 000) in Cuba.
Ovarian cancer, bladder cancer, and leukaemias showed
some declines, with values of predicted rates lower than
3.5/100 000 women.

Table 3 reports ASRs from stomach cancer in both sexes
at all ages and in three age groups (25-49, 50-64, and 65+
years) in the 2010-14, and 2015-19 quinquennia and pre-
dicted ASRs for 2023. Falls were observed and predicted
in the middle-aged and elderly in both sexes in most
countries. In the 25-49 years age group, declines were
observed in men, but less consistently in women, whose
rates are lower, thus suggesting a plateau may have been
reached.

Figure 4 shows the estimated number of avoided can-
cer deaths in men and women between 1991 and 2023,
assuming constant age-specific rates in 1990 (light grey
arca). Over the 33-year period considered, we estimated
a total of over 379 100 total avoided cancer deaths in
Argentina (228 400 in men and 150 700 in women),
220 400 deaths in Chile (90 400 in men and 130 100 in
women), 225 500 avoided deaths in Colombia (115 200
in men and 140 300 in women), 21 100 avoided deaths
in Cuba (10 500 in men and 10 700 in women), 400 000
avoided deaths in Mexico (159 900 in men and 240 100 in
women), and 75 600 deaths in Venezuela (23 000 in men
and 52 700 in women). No appreciable reductions in can-
cer deaths were observed in Brazil.

Discussion

Irends in cancer mortality in Latin American countries
from all cancers and from most of the cancer sites ana-
lyzed in the present paper are predicted to be favorable,
consistently with high-income areas worldwide (Sung
et al., 2021; Malvezzi et al., 2023; Siegel et al., 2023).
Some exceptions were observed among women: ASRs
for all cancers remained stable in Venezuela while we
predicted increases in mortality rates for a few cancers
among Cuban women. In spite of the generally favorable

pattern, the number of cancer deaths was still increasing,
due to population growth and ageing.

Stomach cancer remains a major cancer worldwide and is
responsible for over 1 million new cases in 2020 and an
estimated 769 000 deaths, ranking fifth for incidence and
fourth for mortality globally (Sung ez a/., 2021). Compared
to other areas worldwide, South American men ranked
third for stomach cancer incidence (with rates around
12/100 000 men and 6/100 000 women), following Asian
(32.5/100 000 men and 13.2/100 000 women) and East-
European men (17/100 000 men and 7.1/100 000 women)
(Sung ez al., 2021; Pineros et al., 2022). In a recent anal-
ysis of gastric mortality trends conducted on 36 coun-
tries worldwide since the 1990s, Brazil and Chile ranked
among the countries with trends of the highest rates dur-
ing the considered period. Stomach cancer remains the
first leading cause of cancer death among men in Chile
and Colombia (Collatuzzo et al., 2023). Analyses for dif-
ferent age groups showed a less pronounced decrease in
mortality trends in the young, particularly women, for
most countries considered reflecting a levelling of low
rates and possible unfavourable trends among young
adults (Camargo ez a/., 2011; Anderson ez al., 2018; Arnold
et al., 2020; Heer ez al., 2020; Santucci et al., 2021; Torres-
Roman ez al., 2022). Genetic factors also have a possible
relevant impact on the young (Corso ez a/., 2020). Among
Argentinian men, the percentage of cardia incidence was
low and limited to 5% and in Chile, it was 12%, while
corresponding figures for women were 3.5% and 8%,
respectively. Chronic Helicobacter pylori infection is the
key determinant of stomach cancer, in particular for non-
cardia cancers, which represent the higher proportion of
cases in these areas (Plummer e7 a/., 2015). The preva-
lence of H. pylori infection has been estimated at around
50% in Argentina and Mexico, and over 70% in Brazil and
Chile (Hoot ¢z al., 2017). Established risk factors beyond
H. pylori include nonmodifiable exposures, such as male
sex, family history of gastric cancer, carrying some genetic
variants, or even living in high-altitude countries, which
is probably a surrogate for host genetic, bacterial, dietary,
and environmental factors that may cluster in the moun-
tainous regions (Torres ez a/., 2013; Boldo ez al., 2022), but
also lifestyle factors such as tobacco smoking, alcohol use,
high consumption of red and processed beef (Nikitina
et al., 2023) meat, and high-sodium diet (Bonequi ez
al., 2013; Praud e al., 2018; Arnold et al., 2020; Deng et
al., 2021; Boldo ez al., 2022). In addition, populations in
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mountainous areas tend to be of lower socioeconomic
status, which is a recognized determinant risk for gastric
cancer (Rota ez al., 2020).

Conversely, higher levels of education and fruit and total
vegetable consumption are associated with a moderately
decreased risk. The decline in mortality from gastric can-
cer observed and predicted in both sexes and all Latin
American countries considered is attributable to favora-
ble changes of these modifiable and nonmodifiable fac-
tors for this neoplasm, including a decreased prevalence
of H. pylori and improvements in the preservation and
storage of foods.

Colorectal cancer mortality ranked third in the coun-
tries analyzed. Argentina showed the highest rates com-
pared to the other Latin American countries as well as
to other areas worldwide (Malvezzi e al., 2023; Siegel
et al., 2023). This is consistent with its economic devel-
opment and the extent of westernization. Moreover,
Argentina is among the countries with the highest inci-
dence and mortality rates for colorectal cancer in South
America (following those from Uruguay), with two-fold
excess rates as compared to Mexico. Among the major

aetiological factors for this neoplasm, there are over-
weight, obesity, a sedentary lifestyle, tobacco smoking,
and high consumption of red meat; conversely physi-
cal activity and a diet rich in fibres can play a positive
role (Buamden, 2018; Siegel ¢z al., 2019). Relatively low
tobacco smoking in these countries may have played
some role, too. The geographic variations in rates
observed within these countries are probably due to dif-
ferences in the prevalence of obesity, physical inactivity,
and diet, as well as improvements in early diagnosis and
treatments and healthcare infrastructure (Siegel er al.,
2019; Stern et al., 2019).

Despite the favorable pattern observed and predicted
for lung cancer mortality, it remains the leading cause of
cancer mortality in Latin Americas, highlighting the need
to intensify tobacco control programs (Prado-Galbarro
et al., 2020) and improve access to diagnosis and treat-
ment (Raez et al., 2018a). Mortality rates for lung can-
cer in Latin America are lower compared to those from
other arcas worldwide, particularly in Mexico (Hashim ez
al., 2016; Malvezzi et al., 2023; Siegel ez al., 2023), due
to the historically low levels of smoking in these coun-
tries (Raez e al., 2018b; Thomson ¢z al., 2021), except for
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Fig. 4

Cancer mortality predictions for 2023 in Latin America Santucci et al.
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grey area); observed and predicted numbers of cancer deaths from 1991 to 2023 (black line); estimated numbers of total cancer deaths by applying
1990 age-specific peak mortality rates (grey line). During the 33-year period, a total of about 1 351 800 cancer deaths have been avoided in six of
the seven countries considered (627 300 in men and 724 500 in women). No reduction in cancer deaths was registered in Brazil. In 2023 alone,
about 48 100 deaths are predicted to be avoided in men and about 48 300 in women.




187ZIMNZIDBPXZOBBAROATOAEIDYIHSALLIAIPOOAEIEAHIDN/AO AUMY TXOMADYO

INXTOHISABZIU I +erNIOITWNOIZTARM HAISHAAUE Ag Asidiaouedina/wod mm| sfeusnol//:dny wouiy papeojumod

¥20¢/.2/20 uo

320 European Journal of Cancer Prevention 2023, Vol 32 No 4

Cuba, particularly among women, characterized by high
prevalence of smoking, resulting in the highest lung can-
cer rates (Pinheiro ez al., 2017).

Compared to the European Union (EU) and North
America (Malvezzi ez al., 2023; Siegel et al., 2023), pancre-
atic cancer rates in Latin America remained relatively low.
Diabetes and obesity are recognized etiologic factors for
this cancer; the low smoking prevalence in this area con-
tributed to this pattern (Wong ¢z /., 2017); however, this
cancer is difficult to diagnose, and these results should
be interpreted with caution because underestimation and
overestimation are possible in some countries.

The lower mortality rates from bladder cancer, com-
pared to other geographical areas, can be explained by the
more favourable smoking patterns in Latin America, too.
Differences in rates between the two sexes may also reflect
different occupational exposures. The presence of arsenic in
drinking water found in selected areas of Chile and Argentina
is also associated with this neoplasm (Khan ez @/., 2020).

Breast cancer mortality rates in Latin America were favour-
able and similar to or lower than in the EU and the USA
(Malvezzi ez al., 2023; Siegel et al., 2023), except for Argentina,
a pattern that could be associated with factors like European
ancestry. Besides improvements in disease diagnosis and
treatment, the lower rates may be due to reproductive pat-
terns in these countries (Romieu ¢ a/., 2018).

Mortality from ovarian cancer showed favourable rates in
all countries, except for Cuba where the projected rate
is expected to rise to reach the levels of the other Latin
American countries considered. The use of oral contra-
ceptives, which contrasts the effect of a high prevalence
of obesity presumably has influenced the favorable trends
(Stern ez al., 2019).

The favorable patterns for uterus (both corpus and cer-
vix) cancer mortality are principally due to falls in cervical
cancer which are mostly attributable to screening, early
diagnosis, and human papillomavirus vaccination, which
has been implemented in over 80% of the Americas,
and Latin American countries have high coverage, with
an estimated 70% of the target population receiving the
full recommended schedule doses during 2019 (Bruni ez
al., 2021). 'This will lead to a persisting favorable trend
in the younger generation. Only Argentina showed unfa-
vourable trends, possibly due to low screening cover-
age - below 50% during 2018 (Nuche-Berenguer and
Sakellariou, 2021) - and possibly some increase in endo-
metrial corpus not otherwise specified cancer mortality as
seen in the US (Cronin ez al., 2022).

Prostate cancer rates were higher than those from the EU
and USA (Malvezzi ez al., 2023; Siegel et al., 2023). The
particularly high rates observed in Cuba are probably
related to the considerable presence of Cubans of West
African ancestry, characterized by a higher incidence

and mortality for this neoplasm (Taitt, 2018; Dess ez al.,
2019); however, the favourable declines in prostate can-
cer mortality observed indicate the efficacy of improved
therapies together with some possible impacts of earlier
diagnosis (Culp ez al., 2020; Reis ez al., 2020).

Improved management also played a role in the declining
patterns of leukaemias in Latin America; however, rates
remained higher than in most high-income countries of
the world due to delays in the adoption of innovative treat-
ments and disparities in access to healthcare (Chiattone ez
al., 2020).

Predicted estimates should be interpreted with cau-
tion, considering the limitation of the model, which is
not suited to detect very recent changes in trends or
major long-term cohort effects; however, the analysis
is limited to large countries, thus reducing issues of
excessive random variation. Because observed cancer
deaths for 2019 are available now in the WHO data-
base, we compared observed cancer rates for 2019
with our previous predictions for that year (Carioli ez
al., 2020) and we found that for all cancers combined
errors in our predictions were lower than 5%, except
for Colombia and Mexico.

Improvements in cancer management and prevention
are needed, particularly in Brazil where trends may be
largely influenced by improved death certification, where
we did not register a reduction in cancer deaths, and in
Cuba and Venezuela, for which no substantial number of
cancer deaths were avoided since 1991.

The estimates provided herein do not reflect the
impact of severe acute respiratory syndrome corona-
virus 2 because they are based on extrapolations of
cancer data collected in years before the pandemic.
Although the full extent of the impact of the coronavi-
rus disease (COVID) 2019 pandemic in different world
regions is currently unknown, delays in diagnosis and
treatment are expected to cause a short-term decline
in cancer incidence followed by increases in advanced-
stage diagnoses and cancer mortality in some settings
(Dinmohamed ez a/., 2020; Kutikov ¢z a/., 2020; Maringe
et al., 2020; Sharpless, 2020). The impact of COVID on
cancer mortality is however smaller than on cardiovas-
cular and other major causes of death (Ruhm, 2022).
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