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ABSTRACT

Objective: to analyze treatment delay and the flow of care for women with breast cancer in Brazil in 2019 and
2020. Method: this was a follow-up study of breast cancer cases available from the Oncology Panel; a chi-square
test and multilevel logistic regression were performed in order to analyze the explanatory variables associated
with delay (greater than 60 days) in starting treatment. Results: 22,956 cases (54.5%) with delay in treatment
were identified in 2019 and 17,722 (48.7%) in 2020; the Southeast region (54.6%) had the greatest proportion
of delay; delay was greater when treatment was provided outside the municipality of residence and lower in
2020 compared to 2019; most outward flows were to the capital cities in the same Federative Units of residence.
Conclusion: strategies to reduce cancer treatment delay and optimize health care networks in the Federative
Units should be prioritized.
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Delay in breast cancer treatment

INTRODUCTION

Breast cancer accounted for 11.7% of all forms
of cancer diagnosed among men and women
worldwide in 2020, surpassing lung cancer which
accounted for 11.4% of all cancer diagnoses in
both sexes.! Breast cancer mortality has been
falling in many high-income countries, despite
stable or growing incidence. Scientific progress,
especially with treatment, achieved in recent
decades has led to an increase in net survival
in mMany countries;? in middle- and low-income
countries, both incidence and mortality are
increasing, which indicates the need to prioritize
early detection actions and access to treatment.?

In Brazil, availability and use of screening,
diagnosis and care services for people with
cancer is unequal between the country’s regions,
compromising timely starting of treatment.*
Data from the hospital-based cancer registries
(Registros Hospitalares de Cdncer — RHC), which
include the establishments responsible for high
complexity care in the Brazilian National Health
System (Sistema Unico de Saude - SUS) and some
private services specialized in cancer, show that
risk of diagnosis in advanced stages is higher for
Black and mixed-race women compared to White
women, as well as for those with lower levels of
education compared to those with higher levels
of education.®

Studies that analyzed the time elapsed between
the performance of mammograms with abnormal
results and the beginning of treatment® or between
diagnosis and treatment,” found prolonged intervals.
Risk of death was found to increase by about
38% when first treatment occurred 60 days after
diagnosis.® Among the reasons possibly related
to the difficulty in starting treatment in the SUS
network in a timely manner following diagnosis, is
the distance from the treatment referral service,
resulting in many service users having to travel
around 300 km from their residence.®

Evaluations performed based on the studies
cited®” indicate that cancer control strategies have
had little impact on reversing the mortality trend.
The finding that breast cancer screening has
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Study contributions

Cases with delay in star-
ting treatment accounted
for 54.5% (2019) and 48.7%
(2020), with 49% to 95%
greater chance in women
aged over 40. Delays were
21% lower in 2020 than in
2019, and 21% higher for
those residing more than
200 km from the place of
treatment.

Main results

Delay in starting cancer
treatment compromises
the survival of health
service users diagnosed
with breast cancer.
Actions that organize
the care flow of these
women are essential, with
the aim of ensuring that
treatment is started as
soon as possible.

Implications
for services

Regular monitoring of
the interval between
diagnosis and starting
cancer treatment is
recommended to identify
bottlenecks in the
network and implement
solutions.

Perspectives

been falling since 2014 in all regions of the
country,° points to a future scenario of possible
worsening. It is therefore urgent to review cancer
control policies, taking into account the data
available on SUS health information systems and
the impact of the actions taken so far, always
based on the best scientific evidence. Thus, it is
certainly possible to reorganize the planning of
early detection actions and the monitoring of
the flow in the SUS network.

In this sense, the Oncology Panel (PAINEL-
Oncologia) stands out as a tool made available
by the Ministry of Health in 2019 that gathers
information from SUS health information systems
on diagnosis and first treatment of malignant
neoplasms, enabling health service managers
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to monitor treatment delay with effect from
cancer diagnosis."

The objective of this study was to analyze delay
in treatment delay and the flow of care for women
with breast cancer in Brazil in 2019 and 2020.

METHODS

We conducted a follow-up study of breast
cancer cases, as described in category C50 of the
International Statistical Classification of Diseases
and Related Health Problems — Tenth Revision
(ICD-10), in females throughout Brazil, diagnosed
in 2019 and 2020, with treatment information,
using the individualized data available on the
Oncology Panel. The data were accessed on the
SUS Department of Information Technology
(Departamento de Informatica do SUS — DATASUS)
website on December 9, 2021.

The Oncology Panel is a tool for monitoring
the time between diagnosis and first treatment
based on data from the consolidated SUS health
information systems."

We only took into consideration treatment
performed in SUS licensed cancer care facilities.
Cases treated surgically in non-licensed hospitals
were excluded from the study.

Variables

a) Time between diagnosis and first treatment,
dichotomized between “less than or equal
to 60 days” and “greater than 60 days”,
whereby the latter category is considered
to be delay in treatment, as per Law
No.12.732/2012.2

b) Age group (inyears: up to 39; 40-49; 50-59;
60-69; 70 or over);

c) VYear of diagnosis (2019; 2020).
d) Municipality of residence.

e) Municipality where treatment was provided
[municipality of residence; other municipality,
up to 200 km away from municipality of
residence; other municipality, more than
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200 km away from municipality of residence
(the 200 km cutoff point described the
odds of the delay for those furthest way,
in an initial exploratory analysis)].

f) Health macro-region of residence.

g) Health macro-region where treatment
was provided.

h) Region of residence in Brazil (North;
Northeast; Southeast; South; Midwest).

i)  Average per capita income in the health
macro-region of residence, as per the
2010 Demographic Census (categorized
in terciles).

For each health macro-region, we checked the
existence of SUS licensed cancer care facilities”
and obtained data on the average per capita
income of the resident population in 2010.1

Initially, we analyzed the frequency distribution
(relative and absolute) of case-related characteristics
with delay in starting treatment. Pearson'’s chi-
square test was used to compare the distribution
of the variables.

In order to identify predominant care flows,
thematic maps were prepared showing the flows
from health macro-regions of residence and health
macro-regions of treatment and the absolute
frequencies of service users treated in each
macro-region. In order to facilitate visualization
of the most important flows, only those that
indicated at least 10% of users having to travel
to other health macro-regions were selected. In
order to visualize regional inequalities, thematic
maps of the health macro-regions were prepared
showing the distribution, in quintiles, of the
following variables: “percentage delay of more
than 60 days in starting treatment” and “average
distances traveled for treatment”.

We used the R program, specifically the
ggplot function from the ggplot2 package, to
prepare the maps. We plotted (i) the polygons of
the macro-regions as a first layer, (ii) the arrows
linking the centroids of the macro-regions of
residence with the centroids of the macro-regions
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of treatment, as a second layer, and (iii) a layer
of points indicating the centroid of the macro-
region of treatment, with the diameter of the
points proportional to the frequency of women
treated in that macro-region.

We applied multilevel logistic models with
random intercept to evaluate factors associated
with delay in starting treatment, considering the
existence of a hierarchical structure per health
macro-region,”® taking the person in treatment as
level 1and the health macro-region of residence
as level 2. Initially, the model was only adjusted
with the random intercept, without exposure
variables, to estimate the overall variation in
the odds of delay and the intraclass correlation
coefficient, which quantifies the proportion of
variance explained by the group (macro-region
of residence). We then adjusted simple models
with each exposure variable. Finally, the multiple
model was built with the variables that showed
significant association in the simple models,
using the likelihood-ratio test to compare both
models. The fixed effects of the variables were
estimated as odds ratios (OR) by exponentiating
the respective coefficients, with a 95% confidence
interval (95%ClI). The fit of the final multiple model
was evaluated by analyzing the residuals for
overdispersion, normality and outliers using the
R program DHARMa (Diagnostics for HierArchical
Regression Models) package set of functions
(https:/fcran.r-project.org/package=DHARMa).
The tests indicated the adequacy of the model
in relation to the data.

All the analyses were performed using release
4.0 of the R program;® we used the Ime* package
to adjust the multilevel models via the g/imer
function, and the Geosphere package to estimate
distance via the distHaversine function. A 0.05
significance level was used in all the analyses.

Ethical aspects

As the study used public domain data, with
no identification of the participants, the study
project did not need to be submitted for appraisal
by a Research Ethics Committee.

ORIGINAL ARTICLE

RESULTS

A total of 78,527 breast cancer cases were
identified on the Oncology Panel for the period
2019-2020, relating to women residing in the
118 Brazilian health macro-regions: 42,102 were
diagnosed in 2019 and 36,425 in 2020. This
means that in 2020 there was a 13.5% reduction
in diagnoses compared to the previous year.
Of the total number of cases included in this
study, starting treatment was delayed for 51.8%
(40,678): 22,956 (54.5%) in 2019 and 17,722 (48.7%)
in 2020 (Table ).

Treatment delay was greater as the age group
became older and as the distance traveled
between the places of residence and places of
treatment increased, with regard to treatment
outside the macro-region of residence and in the
case of residents in health macro-regions with
no SUS licensed cancer care facilities. A greater
delay was also found among women living in
health macro-regions with higher per capita
income. A higher proportion of service users
with treatment delay was found in the Southeast
region, and a lower proportion in the Southern
region (Table ).

When comparing the proportion of cases with
delayed treatment, according to Federative Unit
of residence, in 2020, there was an increase in the
states of Amazonas, Par3d, Piaui and Goias. The
lowest proportion of treatment delay in 2020
was in the state of Roraima (Table 2).

The maps in Figure 1 show the care flows
between the macro-regions of residence and the
macro-regions of treatment in 2019 and 2020, as
well as the macro-regions that received the most
service users for treatment. It can be seen that
the Federative Unit capital cities are the main
destinations of care flows, usually comprised of
service users from other health macro-regions
within the same Federative Unit but —occasionally
—also from other Federative Units, as is the case
of some health macro-regions of the state of Sao
Paulo (Figure1).

Once we plotted the maps comprising Figure 2,
we found great heterogeneity in the proportions
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Table 1- Absolute and relative frequencies of the variables, stratified by time between diagnosis
and treatment, Brazil, 2019-2020

Time (in days)

Total
Variables (n =78,527) o =s3$,% 49) 5 =>42(,)678) p-value®
n (%) n (%) n (%)
Age (in years) <0.001
<39 8,850 (100.0) 5,358 (60.5) 3,492 (39.5)
40-49 17,800 (100.0) 8,983 (50.5) 8,817 (49.5)
50-59 21,189 (100.0) 10,011 (47.2) 11,178 (52.8)
60-69 17,791 (100.0) 7,841 (44.1) 9,950 (55.9)
=70 12,897 (100.0) 5,656 (43.9) 7,241 (56.1)
Year of diagnosis < 0.001
2019 42102 (100.0) 19,146 (45.5) 22,956 (54.5)
2020 36,425 (100.0) 18,703 (51.3) 17,722 (48.7)
Municipality where treatment was provided < 0.001
Same municipality (of residence) 36,351 (100.0) 17,757 (48.8) 18,594 (51.2)
er\‘/g;her municipality, up to 200 km 35156 1600 17,836 (48.0) 19,322 (52.0)
Another municipality, more than 5,018 (100.0) 2256 (45.0) 2762 (55.0)
200 km away
Treatment in other health macro-region < 0.001
No 67,827 (100.0) 32,885 (48.5) 34,942 (51.5)
Yes 10,700 (100.0) 4,964 (46.4) 5736 (53.6)
Licensed service in macro-region of residence <0.001
Yes 74,824 (100.0) 36,198 (48.4) 38,626 (51.6)
No 3,703 (100.0) 1,651 (44.6) 2,052 (55.4)
Average per capita income in macro-region of residence < 0.001
1t tercile 26,636 (100.0) 13,194 (49.5) 13,442 (50.5)
2nd tercile 23,515 (100.0) 11,347 (48.3) 12,168 (51.7)
3 tercile 28,376 (100.0) 13,308 (46.9) 15,068 (53.1)
Region of residence in Brazil <0.001
North 3,162 (100.0) 1,485 (47.0) 1,677 (53.0)
Northeast 18,489 (100.0) 9,233 (49.9) 9,256 (50.1)
Southeast 35,689 (100.0) 16,217 (45.4) 19,472 (54.6)
South 16,147 (100.0) 8,577 (53.) 7,570 (46.9)
Midwest 5,040 (100.0) 2,337 (46.4) 2,703 (53.6)

a) P-value: Pearson’s chi-square test.
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of SUS service users with delayed treatment
initiation between the health macro-regions of
residence of practically all the Federative Units.
When comparing the years 2019 and 2020, we
found that some health macro-regions of the
North and Northeast regions, as well as the state
of Mato Grosso do Sul in 2020, had stronger
colors, indicating greater delay in the treatment
performed in those macro-regions.

There was wide variation in the distances traveled
for the treatment, with greater distances found
in the North, Northeast and Midwest regions.
Higher proportions of treatment delay were also
noted in those regions (Figure 2).

The multilevel logistic regression allowed us
to conclude that, for the simple models, the
chance of delay increased with age and distance
traveled for first treatment, and it was lower in
2020 (p-value < 0.001), compared to the previous
year. Treating breast cancer outside the health
macro-region of residence, residing in a health
macro-region with a SUS licensed cancer treatment
service, and large region of residence showed
no association with the odds of delay (Table 3).
The intraclass correlation coefficient was 0.04,
indicating that 4% of the variance was explained
by the macro-region level.

In the multiple multilevel logistic regression
model, including the variables that were significant
in the simple models (age group; year of diagnosis;
distance from residence to treatment facility)
made it possible to find adjusted ORs similar to
the crude ORs, with the three variables remaining
significant. Thus, the odds of delay in starting
treatment were between 49% (OR = 1.49; 95%CI
1.42;,1.57) and 95% (OR =1.95; 95%CI 1.85;2.07) higher
in age groups over 40 years compared to ages
up to 39 years, 21% (OR = 0.79; 95%Cl 0.77; 0.81)
lower in 2020 compared to 2019, and 21% (OR =
1.21; 95%CI 1.13;1.31) higher among women who
traveled more than 200 km for treatment (Table 3).
Analysis of the residuals from this model showed
no deviations from the expected distribution.
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DISCUSSION

More than half of the female breast cancer
cases started oncology treatment within a time
frame of more than 60 days after diagnosis in
2019 and 2020, in violation of Law No. 12732/12.12
This situation was worse for the older age groups
and for SUS service users who had to travel more
than 200 km from their residence for treatment.

The results of this study indicate that the odds
of women aged 40 and over having delayed
treatment were higher when compared to
younger women, this being a finding similar to
that of research conducted before the COVID-19
pandemic, between the years 2010 and 2012, which
evaluated the time elapsed between an abnormal
mammogram and starting treatment.® A study
conducted at a cancer referral center in Rio de
Janeiro/RJ, with women diagnosed and treated
between 2014 and 2015, identified, among those
aged 60 years or older, greater chance of starting
treatment more than 60 days after diagnosis.”
Another study conducted in the United States
from 2004 to 2006 found that the chance of
delay of 60 days or more in starting adjuvant
chemotherapy treatment among women with
breast cancer also increased with age.® Presence
of comorbidities and difficulty in accessing health
services have been identified as factors that
can influence late starting of treatment as age
increases.” It should be noted that in the present
study it was not possible to assess presence of
comorbidities associated with delay in starting
treatment, because this variable is not included
in the information system used.

Studies that evaluated time elapsed before
starting breast cancer treatment indicate that
access to diagnostic confirmation is one of the
components influencing late treatment initiation
and diagnosis of cases at a more advanced
stage.???' Between 2019 and 2020, there was
a reduction in the number of breast cancer
diagnoses, indicating women having greater
difficulty in confirming diagnosis of malignant
neoplasia during the COVID-19 pandemic.???3
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Table 2 - Percentage of breast cancer cases treated with time interval greater than 60 days,
by year of diagnosis and Federative Unit of residence, Brazil, 2019-2020

2019 2020
Region f:::g::,tl‘;e Dl Cases Delay Cases Delay
n (%) n (%) n (%) n (%)
Acre 64 (100.0) 36 (56.3) 64 (100.0) 31 (48.4)
Amapa 53 (100.0) 30 (56.6) 51 (100.0) 28 (54.9)
Amazonas 397 (100.0) 233 (58.7) 385 (100.0) 228 (59.2)
North Para 702 (100.0) 359 (51.7) 584 (100.0) 340 (58.2)
Rondbénia 156 (100.0) 80 (51.3) 253 (100.0) 110 (43.5)
Roraima 46 (100.0) 31(67.4) 52 (100.0) 9 (17.3)
Tocantins 192 (100.0) 95 (49.5) 163 (100.0) 67 (41.1)
Alagoas 487 (100.0) 255 (52.4) 442 (100.0) 230 (52.0)
Bahia 2,324 (100.0) 1277 (54.9) 2,035 (100.0) 1,070 (52.6)
Ceard 1,868 (100.0) 968 (51.8) 1,725 (100.0) 798 (46.3)
Maranhao 637 (100.0) 369 (57.9) 652 (100.0) 322 (49.4)
Northeast Paraiba 861 (100.0) 495 (57.5) 772 (100.0) 442 (57.3)
Pernambuco 1,860 (100.0) 888 (47.7) 1,521 (100.0) 670 (44.0)
Piaui 577 (100.0) 227 (39.3) 433 (100.0) 173 (40.0)
Rio Grande do Norte 845 (100.0) 432 (51.) 705 (100.0) 312 (44.3)
Sergipe 404 (100.0) 192 (47.5) 341 (100.0) 136 (39.9)
Espirito Santo 955 (100.0) 464 (48.6) 819 (100.0) 337 (41.0)
Southeast Minas Gerais 5,021 (100.0) 2,864 (57.0) 4,199 (100.0) 2,128 (50.7)
Rio de Janeiro 3,900 (100.0) 2,433 (62.4) 3,213 (100.0) 1,805 (56.2)
Sao Paulo 9,459 (100.0) 5,485 (58.0) 8,123 (100.0) 3,956 (48.7)
Parana 2,927 (100.0) 1,185 (40.5) 2,602 (100.0) 899 (34.6)
South Rio Grande do Sul 3,560 (100.0) 1,832 (51.5) 3,079 (100.0) 1,436 (46.6)
Santa Catarina 2,058 (100.0) 1,235 (60.0) 1,921 (100.0) 983 (51.2)
Distrito Federal 476 (100.0) 288 (60.5) 481 (100.0) 285 (59.3)
Midwest Goias 1,194 (100.0) 611 (51.2) 974 (100.0) 525 (53.9)
Mato Grosso 565 (100.0) 286 (50.6) 451 (100.0) 199 (44.0)
Mato Grosso do Sul 514 (100.0) 306 (59.5) 385 (100.0) 203 (52.7)
Brazil 42,102 (100.0) 22,956 (54.5) 36,425 (100.0) 17,722 (48.7)
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Health care flows, 2019

Health care flows, 2020
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Figure 1 - Maps of flows between health macro-regions of residence (origin) and macro-
regions of treatment (destination) for female breast cancer, with representation of main

destinations for treatment, Brazil, 2019-2020

For cases diagnosed in 2020, the year in which
the pandemic began in Brazil, when greater
difficulty in accessing health services would
be expected, we identified a reduction in the
proportion of cases with delayed treatment in
comparison to cases diagnosed in the previous
year. This finding could be related to a lower
volume of women diagnosed with breast cancer
in 2020, which would reduce the demand for
care and consequently reduce the delay in
starting treatment. When comparing women
diagnosed and treated for breast cancer, before
and during the COVID-19 pandemic, a study
conducted at a hospital in Philadelphia, USA
likewise did not identify greater delays in starting
cancer treatment. However, the proportion of
diagnosed and untreated service users, which
was not addressed in this study, may lead to a
misinterpretation, because, although there has
been an improvement in the time to treatment
initiation, many users may not have accessed
treatment, especially in 2020.

A study that evaluated the time to lung cancer
treatment initiation in the state of Minas Gerais
found that the availability of services in the state’s

health macro-regions was also associated with
this time interval 2> Our study did not find that
macro-regions influenced time to initiation
of breast cancer treatment, either for women
residing in a macro-region with a SUS licensed
service or for women treated in another macro-
region. The analysis we used showed that the
health macro-region level explained only 4% of the
variance. The discordant findings between both
studies regarding the existence of this association
can be explained - in part — by methodological
differences and by the fact that they address
two types of cancer, with distinct diagnosis and
treatment characteristics.

Although delay in starting treatment was
shown to be less in 2020, for some states this
time interval increased even though the care
flow map shows the main flows taking place
within the states themselves. When evaluating
breast cancer treatment flows by municipality of
residence, Saldanha et al.? concluded that most
flows are to the state capitals or to large cities
within the states themselves, which corroborates
the flow direction of our results. However, we did
find some flows towards other Federative Units,
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Dalay in treatment, 2019 Dalay in treatment, 2020
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Figure 2 - Maps showing distribution of the proportion of delay in starting treatment for
female breast cancer and average distance between health macro-region of residence and
health macro-region of treatment, by health macro-region, Brazil, 2019-2020
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Table 3 - Odds ratios of the simple and multiple multilevel logistic regression models, for
the outcome “delay in starting treatment for female breast cancer”, Brazil, 2019-2020

Simple model Multiple model®
OR® 95%CIc p-value OR® 95%CIc p-value

Variables

Age group (in years)

<9years 1.00 < 0.001¢ 1.00 < 0.001¢
40-49 1.50 1.42;1.58 1.49 1.42;1.57
50-59 170 1.62;1.79 170 1.61;,1.79
60-69 1.93 1.83,2.03 1.93 1.83,2.03
>70 1.95 1.85;2.07 1.95 1.85;2.07

Year of diagnosis
2019 1.00 1.00
2020 0.79 0.76;,0.81 < 0.001f 0.79 0.77,0.81 < 0.001f

Municipality where treatment was provided
Same municipality (of residence) 1.00 < 0.001¢ 1.00 < 0.001¢
Another municipality, up to 200 km away 1.07 1.03;1.10 1.09 1.051.12

Another municipality, more than 200 km

1.20 111;1.29 1.21 113,1.31
away

Treatment outside health macro-region of residence
No 1.00
Yes 1.03 0.97:1.09 0.299f

Licensed service in health macro-region of residence
Yes 1.00
No 111 0.91;1.35 0.325f

Region of residence in Brazil

South 1.00

North 1.05 0.80;1.39  0.729f
Northeast 1.06 0.85132  0.592f
Southeast 118 0.96;1.46 0.119f

Midwest 110 0.841.43  0.490f

a) Multilevel model taking the person (health service user) as level T and health macro-region of residence as level 2; b) OR: Odds ratio;
c) 95%Cl: 95% confidence interval; d) Variables included in the multiple model: age, distance traveled for first treatment and year of diagnosis;
e) P-value of linear trend; f) P-value of trend for ordinal variables.
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in which macro-region referral services attracted
demand, such as the cities of Sdo Paulo/SP and
Barretos/SP.

Despite the reduction of around 13.5% in cases
diagnosed in 2020, in Brazil as a whole four states
showed an increase in the proportion of cases
treated after more than 60 days. It is noteworthy
that in 12 states, the start of treatment was delayed
for more than half of the women diagnosed.

The distance traveled was greater in the
North, Northeast and Midwest regions; however,
locations with longer traveling distances were
not necessarily those with greater delays. In their
research into two cancer referral hospitals in the
state of Piaui, Souza et al.?® identified that delay
in breast cancer treatment occurred regardless
of the distance between the person’s residence
and the place where treatment was provided,
and whether or not the catchment area where
the person lived had licensed cancer treatment
facilities. The authors of that study concluded
that it is the lack of organization of the health
care network that contributes to the delay in
breast cancer treatment, and not necessarily
geographical barriers.

The limitations of this study include the possibility
that the categories used to measure traveling are
too broad and not sensitive enough to detect the
influence of having to travel on the time elapsed
until the beginning of treatment. Moreover, we
did not assess other dimensions of barriers to
access, such as road networks, ease and cost of
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travel, which are factors that influence travel time.
The lack of availability of staging information
for all treated cases, due to a limitation of the
Oncology Panel," made it impossible to evaluate
the influence of this factor on the delay in starting
breast cancer treatment.

It is possible that not including diagnosed but
untreated women in the study group may have
influenced the results found. Furthermore, the
Oncology Panel only includes cases of SUS users
who have a national health card in the “master”
category," and the public access tabulator only
includes people with identified diagnosis of
cancer. These two elements may also limit this
study. However, a report on the interval between
diagnosis and start of first treatment?” shows that
the proportion of breast cancer cases without
diagnostic information has been progressively
reduced. Therefore, the volume of people treated
but with no diagnosis held on the database
available for analysis may have had little influence
on the results of this study.

Despite the limitations pointed out above,
this research demonstrates the need to monitor
the stages of breast cancer care in the Brazilian
National Health System, aiming, above all, to
reduce inequities in access to cancer treatment
in Brazil. Health care network organization must
consider strategies for optimizing referral flows
and mitigating the effect of the distance service
users need to travel in order to start cancer
treatment.

Epidemiologia e Servicos de Saude, Brasilia, 32(1):¢2022563,2023 ()



Delay in breast cancer treatment

AUTHOR CONTRIBUTIONS

Nogueira MC and Atty ATM contributed to the concept and design of the study, analysis and interpretation
of the results, drafting and critically reviewing the contents of the manuscript. Tomazelli J and Jardim BC
contributed to the analysis and interpretation of the data, drafting and critically reviewing the contents
of the manuscript. Silva CA and Bustamante-Teixeira MT contributed to the concept and design of the
study, drafting and critically reviewing the contents of the manuscript. All the authors have approved the
final version of the manuscript and are responsible for all aspects thereof, including the guarantee of its
accuracy and integrity.

CONFLICTS OF INTEREST

The authors declare that they have no conflicts of interest.

Correspondence: Adriana Tavares de Moraes Atty | aatty@inca.gov.br
Received on: 28/07/2022 | Approved on: 21/12/2022

Associate editor: Doroteia Aparecida Hofelmann @

REFERENCES

1. Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram |, Jemal A, et al. Global cancer statistics
2020: GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA
Cancer J Clin. 2021;71(3):209-49. doi: 10.3322/caac.21660

2. Allemani C, Matsuda T, Di Carlo V, Harewood R, Matz M, NikSi¢ M, et al. Global surveillance of trends
in cancer survival 2000-14 (CONCORD-3): analysis of individual records for 37 513 025 patients
diagnosed with one of 18 cancers from 322 population-based registries in 71 countries. Lancet.
2018;391(10125):1023-75. doi: 10.1016/s0140-6736(17)33326-3

3. DeSantis CE, Bray F, Ferlay J, Lortet-Tieulent J, Anderson BO, Jemal A. International variation in female
breast cancer incidence and mortality rates. Cancer Epidemiol Biomarkers Prev. 2015;24(10):1495-506.
doi: 10.1158/1055-9965.epi-15-0535

4. Tomazelli 3G, Silva GA. Rastreamento do cancer de mama no Brasil: uma avaliagcado da oferta e
utilizacdo da rede assistencial do Sistema Unico de Saude no periodo 2010-2012. Epidemiol Serv
Saude. 2017;26(4):713-24. doi: 10.5123/51679-49742017000400004

5. Renna Junior NL, Silva GA. Late-stage diagnosis of breast cancer in Brazil: analysis of data from
hospital-based cancer registries (2000-2012). Rev Bras Ginecol Obstet. 2018;40(03):127-36. doi:
10.1055/5-0038-1624580

6. Tomazelli JG, dos-Santos-Silva |, Silva GA. Trajetéria de mulheres rastreadas para o cancer de
mama na rede publica de salde. Rev Bras Cancerol. 2018;64(4):517-26. doi: 10.32635/2176-9745.
RBC.2018v64n4.200

7. Medeiros GC, Teoddézio CGC, Fabro EAN, Aguiar SS, Lopes AHM, Conte BC, et al. Fatores Associados
ao atraso entre o diagnostico e o inicio do tratamento de cancer de mama: um estudo de coorte
com 204130 casos no Brasil. Rev Bras Cancerol. 2020;66(3):e-09979. doi: 10.32635/2176-9745.
RBC.2020v66Nn3.979

} N Epidemiologia e Servicos de Saude, Brasilia, 32(1):e2022563, 2023 o

ORIGINAL ARTICLE


mailto:aatty@inca.gov.br
https://orcid.org/0000-0003-1046-3319

Mario Cirio Nogueira et al. ORIGINAL ARTICLE

10

1.

12.

13.

14.

15.

16.

17.

18.

19.

Ho PJ, Cook AR, Ri NKBM, Liu J, Li J, Hartman M. Impact of delayed treatment in women diagnosed
with breast cancer: a population-based study. Cancer Med. 2020;9(7):2435-44. doi: 10.1002/cam4.2830

Saldanha RF, Xavier DR, Carnavalli KM, Lerner K, Barcellos C. Estudo de analise de rede do fluxo de
pacientes de cancer de mama no Brasil entre 2014 e 2016. Cad Saude Publica. 2019;35(7):e00090918.
doi: 10.1590/0102-311x00090918

. Alcantara LLM, Tomazelli J, Zeferino FRG, Oliveira BFA, Silva GA. Tendéncia temporal da cobertura de

mamografias no Sistema Unico de Saude, Brasil, 2010-2019. Rev Bras Cancerol. 2022;68(3):e-052407.
doi: 10.32635/2176-9745.RBC.2022v68n3.2407

Atty ATM, Jardim BC, Dias MBK, Migowski A, Tomazelli JG. PAINEL-oncologia: uma ferramenta de
gestdo. Rev Bras Cancerol. 2020;66(2):e-04827. doi: 10.32635/2176-9745.RBC.2020v66Nn2.827

Brasil. Presidéncia da Republica. Lei no 12.732, de 22 de novembro de 2012. Dispde sobre o primeiro
tratamento de paciente com neoplasia maligna comprovada e estabelece prazo para seu inicio
[Internet]. Diario Oficial da Uniao, Brasilia (DF), 2012 Nov 23 [citado 2022 06 07], Secao 1:1. Disponivel
em: Disponivel em: http:/Awww.planalto.gov.br/CCIVIL_03/_Ato2011-2014/2012/Lei/L12732.htm

Ministério da Saude (BR). Tabnet Datasus. Cadastro Nacional de Estabelecimentos de Saude
[Internet]. Brasilia: Ministério da Saude; 2022 [citado 2022 06 10]. Disponivel em: http://cnes.datasus.
gov.br/pages/consultas.jsp

Ministério da Saude (BR). Tabnet Datasus. Trabalho e renda - Censos 1991, 2000 e 2010 [Internet].
Brasilia: Ministério da Saude; 2022 [citado 2022 05 30]. Disponivel em: https://datasus.saude.gov.br/
trabalho-e-renda-censos-1991-2000-e-2010

Hox J, Moerbeek M, van de Schoot R. Multilevel analysis: techniques and applications. 3rd. ed. New
York: Routledge; 2017. 348 p.

R Core Team. A language and environment for statistical computating [Internet]. Vienna: R
Foundation for Statistical Computing; 2013 [citado 2022 06 23]. Disponivel em: http://Awww.R-project.
org/

Medeiros GC, Thuler LCS, Bergmann A. Determinants of delay from cancer diagnosis to treatment
initiation in a cohort of brazilian women with breast cancer. Health Soc Care Commmunity.
2021;29(6):1769-78. doi: 10.1111/hsc.13284

Fedewa SA, Ward EM, Stewart AK, Edge SB. Delays in adjuvant chemotherapy treatment among
patients with breast cancer are more likely in African American and Hispanic populations: a national
cohort study 2004-2006. J Clin Oncol. 2010;28(27):4135-41. doi: 10.1200/jc0.2009.27.2427

Unger-Saldafa K, Infante-Castafieda C. Delay of medical care for symptomatic breast cancer: A
literature review. Salud Publica Mex. 2009;51(Suppl 2):5270-85. doi: 10.1590/s0036-36342009000800018

20.Rezende MCR, Koch HA, Figueiredo JA, Thuler LCS. Causas do retardo na confirmacao diagndstica de

21.

lesdes mamarias em mulheres atendidas em um centro de referéncia do Sistema Unico de Salde no
Rio de Janeiro. Rev Bras Ginecol Obstet. 2009;31(2):75-81. doi: 10.1590/s0100-72032009000200005

Tomazelli 3G, Girianelli VR, Silva GA. Mulheres rastreadas para cancer de mama: acompanhamento
por meio dos Sistemas de Informagdo em Salde. Epidemiol Serv Saude. 2018;27(3):e2017445. doi:
10.5123/S1679-49742018000300005

22. Tachibana BMT, Ribeiro RLM, Federicci EEF, Feres R, Lupinacci FAS, Yonekura |, et al. The delay of

23.

breast cancer diagnosis during the COVID-19 pandemic in Sdo Paulo, Brazil. Einstein (Sao Paulo).
2021;,19:eA06721. doi: 10.31744/einstein_journal/2021a06721

Ribeiro CM, Correa FM, Migowski A. Efeitos de curto prazo da pandemia de COVID-19 na realizagao de
procedimentos de rastreamento, investigacdo diagnodstica e tratamento do cancer no Brasil: estudo
descritivo, 2019-2020. Epidemiol Serv Saude. 2022;31(1):e2021405. doi: 10.1590/51679-49742022000100010

Epidemiologia e Servicos de Saude, Brasilia, 32(1):¢2022563,2023 (£}


http://www.planalto.gov.br/CCIVIL_03/_Ato2011-2014/2012/Lei/L12732.htm
http://cnes.datasus.gov.br/pages/consultas.jsp
http://cnes.datasus.gov.br/pages/consultas.jsp
https://datasus.saude.gov.br/trabalho-e-renda-censos-1991-2000-e-2010
https://datasus.saude.gov.br/trabalho-e-renda-censos-1991-2000-e-2010
http://www.R-project.org/
http://www.R-project.org/

Delay in breast cancer treatment ORIGINAL ARTICLE

24.Hawrot K, Shulman LN, Bleiweiss |13, Wilkie EJ, Frosch ZAK, Jankowitz RC, et al. Time to treatment
initiation for breast cancer during the 2020 COVID-19 Pandemic. JCO Oncol Pract. 2021;17(9):534-40.
doi: 10.1200/0p.20.00807

25. Souza JAM, Rocha HA, Santos MAC, Cherchiglia ML. Fatores associados ao tempo para o inicio do
tratamento do cancer de pulmao em Minas Gerais, Brasil. Cien Saude Colet. 2022;27(3):1133-46. doi:
10.1590/1413-81232022273.02992021

26.Sousa SMMT, Carvalho MGFM, Santos Junior LA, Mariano SBC. Acesso ao tratamento da mulher com
cdncer de mama. Saude debate. 2019;43(122):727-41. doi: 10.1590/0103-1104201912206

27. Ministério da Saude (BR). Instituto Nacional de Cancer José de Alencar Gomes da Silva. Relatdrio do
intervalo entre diagndstico e inicio do tratamento do cancer no SUS: dados do PAINEL-Oncologia
[Internet]. Rio de Janeiro: Instituto Nacional de Cancer José de Alencar Gomes da Silva; 2020 [citado
2022 05 30]. Disponivel em: https://www.inca.gov.br/fen/node/4045

RESS Epidemiologia e Servigos de Saude, Brasilia, 32(1):¢2022563,2023  ({f))


https://www.inca.gov.br/en/node/4045

