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Introduction

Childhood leukemia emerges as the primary neoplasm 
among children aged 0-14 years, occupying the foremost 
position in the incidence (32.5% of all cancers) and 
mortality (31.3% of all cancers) in this population. 
Moreover, the number of cases and deaths continues to 
significantly increase in several countries worldwide, 
mainly in middle- and low-income countries [1, 2]. 
GLOBOCAN 2020 reported about 67,000 new cases (rate: 
3.4 per 100,000) and 25,000 deaths (rate: 1.3 per 100,000) 
by childhood leukemia affecting more boys than girls [1].

Latin America and the Caribbean has the highest 
mortality rates by childhood leukemia [1, 3-6]. Within of 
this region, Venezuela, Ecuador, Mexico and Peru present 
the highest mortality rates (above 2 deaths per 100,000 
for boys, and above 1.4 deaths per 100,000 for girls) [3]. 
Whereas other countries like Chile, Argentina, Paraguay, 
Brazil, and Uruguay reported the lowest mortality rates 
(below 1.7 deaths per 100,000 for boys, and below 1.4 
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deaths per 100,000 for girls) [3]. 
Acute lymphoblastic leukemia (ALL) is the most 

common form of childhood leukemia, representing 25% 
of pediatric malignancies and serving as the leading cause 
of disease-related deaths among children [4, 7]. Despite 
its significance, studies within the Latin America and 
Caribbean are notably scarce, with the few available 
reports primarily addressing leukemia in a global context 
[8, 3]. Unfortunately, specific reports dedicated to ALL 
within our region are still scarce.

The scenario of ALL mortality trends in Peru and 
Ecuador is not known. For this reason, the objective of 
this study was to analyze ALL mortality rates in these 
countries by sex, age group and natural regions.

Materials and Methods

Design and study setting
We conducted an ecological study, based on a 

secondary data analysis using the mortality database of the 
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Peruvian Ministry of Health (https://www.minsa.gob.pe/
portada/transparencia/solicitud/) and the National Institute 
of Census and Statistics (INEC) databases (https://
www.ecuadorencifras.gob.ec/defunciones-generales/) of 
Ecuador. We used code C91 from the International Code 
of Diseases 10th edition (ICD-10) to identify data for ALL 
deaths from 2005 to 2020. Data on the number of deaths 
by ALL was classified into 3 age groups (0-4, 5-9, 10-14 
years), according to the place of residence.

Peru and Ecuador are characterized by diverse 
geographical landscapes, each comprising several 
provinces distributed across distinct natural regions. In 
Peru, the country is divided into 25 provinces situated 
within three primary natural zones delineated by the 
imposing Andes mountains: the coast, highlands, 
and rainforest. Whereas Ecuador boasts 24 provinces 
spanning four unique natural regions: the coast, highlands, 
rainforest, and the island territory of the Galápagos 
Islands.

The coast region of both countries stands out as 
the most densely populated area. In Peru, it is home to 
56.3% of the total population, occupying 11.7% of the 
national territory, with Lima housing 30% of Peru’s total 
inhabitants. Meanwhile, in Ecuador, the coastal region 
accommodates 50.08% of the populace and covers 26.28% 
of the country’s landmass.

Moving inland, the highlands present a mix of rural 
and urban settlements nestled amidst the Andean peaks. In 
Peru, the highlands cover 27.9% of the national territory, 
accommodating 29.7% of the population. Similarly, in 
Ecuador, the highlands encompass 24.97% of the territory 
and are inhabited by 44.63% of the total population.

Venturing further into the depths of the rainforest, 
also known as the Peruvian Amazon, vast expanses of 
lush greenery dominate the landscape. This region covers 
60.3% of Peru’s territory, hosting 14.0% of the population. 
In Ecuador, the rainforest territory spans 45.62% of the 
nation’s land area, with 5.12% of the population calling 
it home.

Moreover, in Ecuador, the Galápagos Islands form a 
distinct island region, renowned for its unique biodiversity. 
Though sparsely populated, with only 0.17% of the total 
population, these islands hold ecological significance. 
They comprise a mere 3.13% of Ecuador’s surface area, 
however for this analysis, the island region was excluded 
due to insufficient case data. Yet similar, differences in 
the healthcare systems contrast Peru and Ecuador. The 
Peruvian healthcare system is more fragmented than 
the Ecuadorian one, with the former encompassing the 
public, social security, and private sectors, each with 
multiple forms of financing. Conversely, Ecuador’s system 
emphasizes greater coverage in the public sector [9]. 
According to the World Bank, universal health service 
coverage has been increasing for both Peru and Ecuador, 
as indicated by the Coverage Index for Essential Health 
Services, rising from an index of 48 and 51 in the year 
2000, to 71 and 77 by 2021, respectively [10].

Peruvian total population estimates were obtained 
from census data conducted by the National Institute of 
Statistics and Informatics (INEI), which is the central 
and governing body of statistics reporting in Peru. The 

demographic data for Ecuador was retrieved from the 
population projections issued by the National Institute 
of Statistics and Census (INEC), as publicly accessible 
through the official website of the National Planning 
Secretariat.

It is well known that mortality statistics are an 
important source of information for population health 
monitoring, priority setting and planning. However, the 
quality of data is poor. However, Peru has made efforts 
in the last decade to implement new programs to improve 
these data. One of these programs is National Death 
Information System (Sistema Informático Nacional de 
Defunciones, SINADEF), which was implemented to 
improve death notification and certification processes [11]. 
This system also improved data quality by eliminating 
the effect of illegible handwriting; reducing the use of ill-
defined conditions; and reducing the use of abbreviations. 
Whereas Ecuador has established a National Tumor 
Registry by the Society for the Fight Against Cancer 
(Sociedad de Lucha Contra el Cáncer, SOLCA), which 
gathers and integrates data on incidence, mortality, and 
trends from SOLCA’s registry nationwide. 

Data analysis
Age-standardized mortality rate (ASMR) were 

estimated using the direct method and SEGI world 
standard population per 100,000 person-years [12]. ALL 
mortality trends were analyzed for children aged 0 to 
14 years between 2005 and 2020. Moreover, we performed 
further analyses to determine the average mortality rates 
for the last 5 years (2016-2020).

Joinpoint regression analysis was performed to 
examine the mortality trends using the Joinpoint regression 
program version 4.7.0 [13]. We calculated the estimated 
annual percentage change (APC) and considered an APC 
to be statistically significant with p-values <0.05. For this 
analysis we selected the permutation test method with an 
allowed number of permutations of 4499 and an overall 
significance level of 0.05. The APCs followed a parametric 
method. The minimum number of joinpoints was zero and 
the maximum was two [14]. The significance levels used 
are based on the Monte Carlo permutation method using 
the logarithm of the ratio [13, 15].

Ethical considerations
This manuscript is based on administrative databases 

and does not use any identifiable personal information.

Results

During the 5-year period from 2016 to 2020, Peru 
reported a mortality rate of 1.7 for boys, and 1.2 for girls. 
According to regions, the Coastal region reported the 
highest mortality rate with 1.9 for boys, and 1.5 for girls. 
Lima (the capital) reported a mortality rate of 2.6 for boys 
and 1.9 for girls. On the other hand, Ecuador reported a 
mortality rate of 1.7 for boys and 1.2 for girls. Similar 
to Peru, the coast also had the highest mortality rate by 
region (2.0 for boys, and 1.2 for girls), whereas Pichincha 
(Quito - the capital) had a mortality rate of 1.6 for boys, 
and 0.8 for girls (Figure 1).
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On the other hand, there were not registered deaths among 
girls for several years of the study period, and therefore, 
it was impossible to determine the changes in mortality. 
Lima reported a significant increase from 0.73 in 2005 to 
2.58 in 2020 (+9% annually) for boys and from 0.32 in 
2005 to 1.91 in 2020 (+13.3% annually) for girls (Table 1). 

Ecuador reported an increase in the mortality rates 
by ALL from 1.42 in 2005 to 1.59 in 2020 for boys, and 
from 1.42 in 2005 to 1.59 in 2020 for girls, however, 
annual changes were not significant. The coastal region 
of Ecuador reported a significant increase from 1.43 in 
2005 to 2.30 in 2020 (+2.3% annually) for boys (Table 1). 

Table 2 reported the mortality rates by specific age, 
where it was observed that in Peru and its regions there 
was an increase in the mortality rate in the different age 
groups analyzed. While in Ecuador and its regions there 
were differences in the evolution of the mortality rate 
according to age group.

Discussion

The present study marks a pioneering endeavor in 
assessing mortality rates spanning a 15-year period for 
ALL in two Latin American countries with the highest 
mortality rates. Our analysis revealed a noteworthy 
increase in mortality rates from 2005 to 2020 in both 
of the countries of our study. Particularly in Peru, we 
observed a significant rise in mortality rates across various 

Between the study period (2005-2020), we report 
higher mortality rates in males compared to females. 
Peru and its regions (coastal and highlands) reported the 
highest mortality rates in the last years. Consequently, 
Lima had the highest mortality rate in 2018 for boys (3.2 
per 100,000), and in 2019 for girls (2.6 per 100,000) 
(Figure 2). On the other hand, Ecuador had the highest 
mortality rate in 2015 for boys (2 per 100,000) and in 
2012 for girls (1.7 per 100,000), whereas the mortality 
estimates in the coastal and highlands regions increased in 
the last years. Notably, Pichincha reported heterogeneity 
with respect to its mortality rates, with the highest rate 
for boys in 2017 (2.2 per 100,000), and for girls in 2008 
(2.7 per 100,000) (Figure 3).

For children aged 0-14 years, Peru reported a 
significant increase in mortality in both sexes from 2005 to 
2020, rising from 0.46 to 2.09 for boys (+11.1% annually) 
and from 0.28 to 1.45 for girls (+11.6% annually). 
Regional analysis demonstrated the Highlands showed the 
greatest increase compared to the Coast and Rainforest. 
The mortality rates in the Coastal region significantly 
increased from 0.70 to 2.18 for boys (+ 8.5% annually) 
and from 0.34 to 1.80 for girls (+11.8% % annually). 
Moreover, mortality rates in the Highlands increased from 
0.14 to 2.42 for boys (+17.6% annually), and from 0.28 to 
1.32 for girls (+11.8% annually). In the Rainforest region, 
the mortality rates in boys increased from 0.18 in 2007 to 
0.92 in 2020 (+11.7% annually), with no deaths in 2006. 

Geographical 
area

Male Female Ratio 2005 (M/F) Ratio 2020 (M/F)
2005 2020 APC (95% CI) 2005 2020 APC (95% CI)

Peru 0.46 2.09 11.1*(9.4,12.9) 0.28 1.45 11.6*(9.8,13.5) 1.6 1.4
Coastal 0.7 2.18 8.5*(6.6,10.4) 0.34 1.8 11.8*(8.8,14.8) 2.1 1.2
Highlands 0.14 2.42 17.6*(12.8,22.6) 0.28 1.32 9.5*(4.4,14.9) 0.5 1.8
Rainforest 0.19 0.92 11.7*(6.4,17.4) 0 0.36 NA NA 2.6
Lima 0.73 2.58 9.0*(5.8,12.2) 0.32 1.91 13.3*(9.5,17.2) 2.3 1.4
Ecuador 1.42 1.59 1.8 (–0.3, 3.9) 0.9 0.72 1.8 (–0.9, 4.7) 1.6 2.2
Coastal 1.43 2.05 2.3*(0.5,4.1) 0.91 0.68 3.3(–0.5, 7.2) 1.6 3
Highlands 1.62 1.05 0.8 (–3.1, 4.9) 1.02 0.61 0.3 (–4.1, 4.8) 1.6 1.7
Rainforest 0 1.61 NA 0 1.66 NA 0 1
Pichincha 2.19 1.11 –0.8 (–4.5, 3.6) 1.7 0.45 –5.1 (–10.5, 0.6) 1.3 2.5

Table 1. Annual Percentage Change in Mortality by Acute Lymphoblastic Leukemia in Children Aged 0-14 Years in 
Ecuador and Peru

APC, Annual percentage change; * p value <0.05. NA, Not applicable; CI, confidence interval

Figure 1. Mortality Rates for Acute Lymphoblastic Leukemia from Peru and Ecuador, 2016-2020.
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Figure 2. Mortality Rates for Acute Lymphoblastic Leukemia from Peru and Its Geographical Areas, 2005-2020.

Figure 3. Mortality Rates for Acute Lymphoblastic Leukemia from Ecuador and Its Geographical Areas, 2005-2020.

demographic parameters, including age group, sex, and 
geographical region. Conversely, in Ecuador, a statistically 
significant increment was detected solely among boys 
residing in the Coastal region.

Peru and Ecuador, along with their respective 
geographic regions reported mortality rates of 
approximately 2 deaths per 100,000. However, in the 
last years, Peru increased its mortality rates. Conversely, 
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Children aged 0-4 years
Geographical Areas Male Female

2005 2020 2005 2020
Deaths ASMR Deaths ASMR Deaths ASMR Deaths ASMR

Country
     Peru 6 0.4 22 1.54 2 0.14 18 1.32
     Ecuador 9 1.13 4 0.48 8 1.03 5 0.62
Peru Regions
     Coast 6 0.71 14 1.63 1 0.14 14 1.98
     Highlands 0 0 8 2.04 1 0.18 4 0.83
     Rainforest 0 0 0 0 0 0 0 0
Ecuador Regions
     Coast 3 0.74 3 0.72 4 1.03 4 1.01
     Highlands 6 1.75 1 0.28 4 1.17 1 0.28
     Rainforest 0 0 0 0 0 0 0 0

Children aged 5-9 years
Geographical Areas Male Female

2005 2020 2005 2020
Deaths ASMR Deaths ASMR Deaths ASMR Deaths ASMR

Country
     Peru 10 0,67 29 2,22 4 0,28 23 1,79
     Ecuador 13 1.7 24 2.85 8 1.07 4 0.49
Peru Regions
     Coast 7 0,81 20 2,64 2 0,28 15 2,30
     Highlands 2 0,42 7 1,81 2 0,35 8 1,68
     Rainforest 1 0,60 2 1,21 0 0 0 0
Ecuador Regions
     Coast 8 2.07 17 4.01 4 1.08 1 0.25
     Highlands 5 1.51 5 1.4 4 1.2 2 0.56
     Rainforest 0 0 2 3.41 0 0 1 1.81

Children aged 10-14 years
Geographical Areas Male Female

2005 2020 2005 2020
Deaths ASMR Deaths ASMR Deaths ASMR Deaths ASMR

Country
     Peru 5 0,32 37 2,69 7 0,47 17 1,25
     Ecuador 11 1.51 14 1.66 4 0.56 9 1.1
Peru Regions
     Coast 5 0,56 19 2,38 5 0,67 7 1,01
     Highlands 0 0 15 3,62 2 0,34 8 1,58
     Rainforest 0 0 3 1,81 0 0 2 1,24
Ecuador Regions
     Coast 6 1.63 7 1.63 2 0.56 3 0.73
     Highlands 5 1.56 7 1.69 2 0.62 4 1.12
     Rainforest 0 0 1 1.76 0 0 2 3.73

Table 2. Age- Standardized Mortality Rates per 100.000 Person-Years from ALL in Peru and Regions According to 
Age Groups

Southern-Eastern European countries have experienced 
significant declines in its mortality rates over recent 
decades [16]. For example, within the European Union, 

childhood cancer mortality rates decreased by 2.8% 
annually between 1990 and 2015 [17]. This downwards 
trends could be attributed to enhanced access to treatment 
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and advanced technologies for ALL management in 
European countries, which contrasts with the limited 
therapeutic options available in countries such as Peru 
and Ecuador. 

Comparisons with similar low- and middle-income 
countries (LMICs) reinforce the urgency of addressing 
the rising mortality burden from childhood ALL in 
Peru and Ecuador. For instance, data from El Salvador 
and Guatemala show mortality rates exceeding 2.5 per 
100,000 children in some years, similar to the highest 
rates observed in Peru [8]. In Southeast Asia, Indonesia 
reported mortality rates of approximately 2.2 per 100,000 
among boys and 2.0 per 100,000 among girls during 
certain periods, which are comparable to the figures 
found in our study [18]. In Africa, countries like Egypt 
and Nigeria have reported elevated childhood leukemia 
mortality rates attributed to delayed diagnosis and limited 
treatment availability [19-21], factors which mirror the 
challenges faced in Peru and Ecuador. These comparisons 
highlight shared barriers among LMICs, such as resource 
constraints, limited specialized care, and unequal access 
to early diagnosis, and call for regional cooperation and 
investment in pediatric oncology.

Some studies conducted within the Latin America 
reported significant reductions in childhood leukemia 
mortality rates in Argentina, Brazil, Chile, and Mexico 
[22, 23]. These reductions could be related to technology 
transfer and more economic investment in the healthcare 
access and novel therapeutics installment. Also, could 
be attributed to socioeconomic factors, including 
technology transfer and increased investment in healthcare 
infrastructure and novel therapeutic interventions. On the 
other hand, Peru has not shown these reductions; on the 
contrary, it has had significant increases in mortality 
in recent years. In fact, In fact, in 2022, GLOBOCAN 
reported Peru as one of the countries with the highest 
mortality from childhood leukemia worldwide [1]. Some 
studies in Peru have reported low survival in childhood 
leukemia [24].This probably due to a poor treatment 
adherence, a phenomenon seemingly more prevalent in 
developing nations, with reported rates reaching up to 
64% [25]. The problems identified in the care process of 
ALL in Peru include delays in diagnosis and treatment 
initiation, shortage of facilities with the capacity to 
treat these patients, the lack of a consensus treatment 
protocol across Peruvian hospitals until 2017, the high 
percentage of treatment abandonment (mainly due to 
economic barriers as well as social and/or cultural factors) 
and medications needed to treat ALL are not always 
available [26]. Thus, the promotion of health programs 
featuring comprehensive medical coverage is crucial, as 
they have been shown to significantly reduce treatment 
abandonment and refusal rates. Such programs ensure 
adherence to complete treatment protocols and provide 
vital social, economic, and educational support to the 
families of patients afflicted with this disease [27].

In Ecuador, however, comprehensive data on overall 
survival (OS) or progression-free survival (PFS) for 
pediatric patients is unavailable. Nonetheless, concerning 
adult ALL patients, a study conducted in a coastal city 
(Guayaquil) reported a 5-year overall survival rate of 

20%, with a median survival around of 8 months [28]. 
The OS documented appear notably diminished, likely 
attributable to elevated early mortality rates, which 
may stem from treatment-related complications or early 
disease relapse. Furthermore, the limited number of 
patients who underwent specialized treatment could also 
contribute to these lower survival rates.

This trend in Ecuador correlates with technical reports 
from SOLCA, an institution in Guayaquil, indicating a 
sustained upward trajectory in mortality cases in recent 
years, predominantly affecting males. However, further 
investigation is warranted, especially considering 
advancements in diagnostic techniques and therapeutic 
alternatives. Additionally, gender disparities in mortality 
trends are apparent, particularly in the rates of potential 
years of life lost attributable to ALL, notably pronounced 
in children aged 5 to 9 years [29].

We observed a higher mortality rate from ALL in boys 
compared to girls, a trend consistent with previous studies 
indicating a greater incidence and mortality of leukemia 
in boys [3, 8, 30, 7, 6]. A comprehensive meta-analysis 
investigating gender disparities in ALL occurrence and 
mortality rates among Indonesian children from 1997 
to 2017 revealed a higher incidence rate among males 
compared to females (2.45 per 100,000 for boys vs. 
2.05 per 100,000 for girls) [18]. Furthermore, multiple 
studies have reported elevated mortality rates from ALL 
in children. Data from The Surveillance, Epidemiology, 
and End Results (SEER) program indicated a mortality 
ratio of 1.2:1 in boys compared to girls [31]. Similarly, 
in Mexico, a significant increase in mortality rates per 
100,000 boys compared to girls was observed between 
1998 and 2018, with figures of 0.6 and 0.3, respectively 
[32]. These findings emphasize the need for further 
research and targeted interventions to address gender-
based disparities in ALL incidence and mortality rates.

The economic burden of ALL treatment significantly 
affects mortality rates, particularly in lower-income 
countries [33-35]. In the United States, the average 
3-year treatment costs for ALL exceed $500,000, with 
approximately $300,000 allocated to the initial 8 months 
of treatment [36]. Limited research has been conducted 
to evaluate the cost of treatment in Latin America. For 
instance, according to the National Institute of Neoplastic 
Diseases (INEN) of Peru, only the annual cost of 
Clofarabine-based treatment amounts to approximately 
$49,000 [37]. Likewise, in Colombia, the estimated total 
cost of treatment is approximately $450,000. Hence, there 
is a pressing necessity for additional research exploring 
treatment expenses across various regions, especially 
within lower-income countries. Such investigations 
are vital to enhancing the formulation of cost-effective 
interventions aimed at alleviating the financial strain on 
both patients and healthcare systems.

More than 40% of the total costs associated with 
ALL treatment can be attributed to inpatient beds, 
while medication costs account for approximately 25% 
[38]. Therefore, there is an urgent need for strategies to 
reduce treatment cost, especially in developing nations. 
Addressing this challenge demands a collective effort 
involving pharmaceutical companies, international 
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organizations, and governments. Introducing outpatient 
treatment approaches could potentially yield significant 
cost reductions, which may have positive effects on 
mortality rates and treatment adherence. However, it is 
important to note that the reduction in risks associated 
with infections caused by multi-resistant bacteria has not 
been considered thus far [39]. Evaluating the feasibility 
and potential benefits of outpatient care, considering the 
associated infection risks, could provide valuable insights 
for optimizing ALL treatment strategies and improving 
patient outcomes.

In 2020, Ecuador embarked on a significant endeavor 
to enhance the quality and capacity of cancer care by 
establishing a partnership agreement with the renowned 
St. Jude Children’s Research Hospital in the United 
States [40]. Due to the impact of the pandemic and 
administrative procedures, this collaboration officially 
took effect in 2021. The primary objective of this 
partnership is to elevate the standards of oncopediatric 
hospitals in Ecuador. The proposal aims to create a 
regional network of medical assistance, facilitating 
access to pediatric oncology medications and providing 
technical support and training. However, the applicability 
of these protocols, diagnostic methods, medications, and 
appropriate evaluation methodologies for implementation 
in the country requires analysis by the Ecuadorian Health 
Authority in accordance with current regulations [41].

These rates may have worsened due to the COVID-19 
pandemic with a subsequent rise in mortality rates. A study 
conducted in 2020 at INEN reported that treatment was 
delayed in 51.6% of patients and 30.6% of patients were 
unable to make an appointment with a cancer specialist 
after the initial diagnosis and referral. In addition, patients 
with hematological malignancies who become infected 
with COVID-19 have a four-fold higher probability 
of dying compared to patients with solid tumors [42]. 
However, there are no studies in our country that 
comprehensively detail the picture of childhood leukemia 
mortality during the pandemic.

Currently, Ecuador enjoys the presence of the SOLCA, 
which serves as the national specialized center for cancer 
treatment. SOLCA operates branches in Guayaquil, 
Quito, Cuenca, Loja, Portoviejo, and Machala, with the 
overarching goal of delivering comprehensive coverage 
to the entire Ecuadorian population. The establishment of 
dedicated and specialized cancer treatment centers holds 
significant promise for enhancing treatment outcomes, 
lowering mortality rates, and fostering advancements 
in the field of oncology across Ecuador. Likewise, since 
2012 Peru has also implemented a program called “Plan 
Esperanza” to reduce mortality and morbidity by cancer 
by improving access to cancer health services, including 
promotion, prevention, early detection, diagnosis, staging, 
treatment, and palliative care [43]. From 2012 to 2014, 
approximately 2400 leukemia patients under 18 years 
of age benefited from the program [44]. In addition, in 
2017, the national plan for comprehensive care of ALL 
patients aged 1 to 21 years was also approved to establish 
strategic actions that contribute to improving access and 
comprehensive and timely patient care. Nonetheless, 
despite these efforts, not all aspects of the national cancer 

plan could be achieved, and therefore, the National Plan 
for Comprehensive Cancer Care (2020-2024) was initiated 
[26, 45]. 

Although both Peru and Ecuador are middle-income 
countries with historical limitations in mortality data 
quality, substantial progress has been made in recent 
years. In Peru, the implementation of the National 
Death Information System (SINADEF) has significantly 
improved death certification by reducing the frequency 
of ill-defined causes, minimizing human error from 
handwritten forms, and standardizing electronic reporting 
[46, 47]. Ecuador, on the other hand, operates through 
SOLCA, which manages a national tumor registry 
integrating mortality and incidence data from multiple 
provinces. While independent validations of the 
completeness of mortality reporting in children remain 
scarce, these institutional improvements enhance the 
accuracy and reliability of the datasets. Nevertheless, we 
acknowledge that some underreporting or misclassification 
may still exist, especially in rural or low-resource regions.

Limitations
Our study recognizes the inherent limitations 

commonly encountered in cancer registry analyses utilizing 
secondary databases, including concerns regarding the 
accuracy and reliability of death certifications, as well 
as the scarcity of detailed individual-level information. 
Moreover, the constrained number of cases presents 
challenges in conducting comprehensive incidence 
analyses and gaining a thorough understanding of 
ALL dynamics within each country. Nevertheless, the 
strengths of our study, as previously highlighted, are its 
pioneering nature as the first to report on ALL mortality 
rates within two countries characterized by notably high 
leukemia mortality rates. Additionally, this research offers 
a comprehensive examination of ALL mortality trends 
spanning over a decade across various regions of Peru and 
Ecuador. It is noteworthy that the calculations in this study 
relied on nationally available databases obtained from 
governmental institutions for both case identification and 
population statistics, thereby underscoring the robustness 
and validity of the data utilized. 

In conclusion, Ecuador and Peru display worrisome 
mortality rates linked to ALL in their pediatric populations. 
Moreover, recent data underscores a notable escalation 
in ALL-related mortality rates among Peruvian children. 
Consequently, immediate action is imperative to 
implement robust interventions focused on early detection 
and swift initiation of treatment for children diagnosed 
with ALL. Such measures aim to improve prognosis and 
alleviate the burden of this disease, thereby safeguarding 
the health and well-being of pediatric patients in these 
regions. 
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