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Abstract The present retrospective study inves-
tigated factors associated with time-to-treatment
initiation of breast cancer of a cohort of 12,100
cases of health facilities qualified for high com-
plexity in oncology within the scope of the Brazil-
ian Public Health System (SUS) of Rio de Janeiro
between 2013 and 2019. Multivariate logistic
regression was used to estimate odds ratios and
95% confidence intervals. Of all cases, 82.1%
were submitted to the first treatment >60 days.
Patients without previous diagnosis history, high-
er education and in stages III and IV were less
likely to have their first treatment >60 days, while
treatment at a health facility outside the capi-
tal showed a higher probability. Patients with a
previous diagnosis history, aged 250, non-white
race/skin color and in stage I were more likely to
be submitted to their first treatment >60 days,
while subjects with higher education, treated in a
health facility outside the capital and in stage IV
showed a lower probability. To summarize, socio-
demographic, clinical and health facility-related
factors are associated with time-to-treatment ini-
tiation of breast cancer.

Key words Breast neoplasms/Diagnosis, Time-
to-treatment, Risk factors, Unified Health System,
Longitudinal studies
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Introduction

Breast cancer (BC) shows the highest incidence
among women worldwide, which has turned it
into one of the most severe public health issues'.
In Brazil, 73,610 new cases were estimated every
year from 2023 to 2025, i.e., an incidence rate of
66.5 cases/100,000 women? Brazil's Southeast-
ern region, which includes the state of Rio de Ja-
neiro (RJ), has shown the highest BC incidence
and mortality rates*’. Approximately 10,290 new
cases are expected to occur in 2023 in the state
of Rio de Janeiro, i.e., an incidence rate of 111.8
cases/100,000 women®.

BC mortality follows a decreasing trend in
developed countries, although its incidence has
increased over time'. This is believed to be due to
increased access to health services, which allows
early diagnosis and timely treatment, resulting in
a higher survival rate*”.

Our research was based on several studies
which found that long intervals between diagno-
sis and treatment initiation are associated with
poor quality of life, increased risk of mortality
and a lower survival rate*S. These studies also
observed that in Brazil, the first treatment most
often starts late”'® and that the identification of
individual and contextual factors associated with
time-to-treatment initiation may contribute to
the development of proposals to reduce it'!. The
goal of this study was to investigate factors asso-
ciated with time-to-treatment initiation of BC in
health facilities qualified for high complexity in
oncology within the scope of the Brazilian Pub-
lic Health System (SUS) in the state of Rio de
Janeiro, given the fact that the Brazilian Federal
Law 12,732/2012 establishes that Cancer patients
have the right to undergo their first treatment by
SUS within 60 days after confirmed diagnosis'2.

Methods
Design and population

This retrospective study used the web system
as its data source, since it systematically consol-
idates information that is obtained from Brazil-
ian Cancer Hospital Records (RHC) by the Inte-
gradorRHC  (https://irhc.inca.gov.br/RHCNet/,
accessed on 11/30/2022). Study cohort consist-
ed of women with BC (topographic code C50
of the International Classification of Diseases

- ICD-10%) of the in situ ductal or lobular car-
cinoma and infiltrating types (histological codes
8201/2, 8230/2, 8500/2, 8500/3, 8501/2, 8503/2,
8507/2, 8520/2, 8520/3 and 8522/2 of the Inter-
national Classification of Diseases for Oncology
- ICD-0O"). Patients were aged 20 years or older
(since patients aged up to 19 years are considered
children and adolescents?), whose first medical
consultation took place between June 1%, 2013
and December 31, 2019 at health establishments
in the state of Rio de Janeiro qualified for high
complexity in oncology within the scope of SUS,
who provide the IntegradorRHC with informa-
tion on at least one year of the analyzed time pe-
riod (N=18,098).

Only cases with histopathological confirma-
tion were included. We excluded cases that lacked
the date of diagnosis (N=52), the date of initiation
of the first treatment (N=521), that had a histo-
ry of treatment prior to their arrival at the health
facility (N=3,331), that had a time-to-treatment
initiation greater than 365 days (N=384), i.e., out-
liers, and non-analytical cases (N=3,978). The de-
cision to exclude non-analytical cases was taken
to minimize the odds of duplication, as the same
case could have been registered by the RHC from
different establishments, either as an analytical
case or a non-analytical one".

Variables

The response variable “time-to-treatment
initiation” was obtained by counting the days
between diagnosis date and treatment initiation
date. That number was categorized into either
<60 days or >60 days, considering Brazilian Fed-
eral Law 12,732 of November 22, 2012, which
entered into force 180 days after its official pub-
lication'?, justifying why we chose June 2013 to
start selecting cases.

Explanatory variables included age at the first
medical appointment (20-49, 50-69, >70), race/
skin color (white, non-white), education (none/
partial elementary education, full elementary ed-
ucation/full high school/full higher education),
marital status (lives with a partner, lives without
a partner), city where the health facility is locat-
ed (capital city, other), origin of referral (SUS,
non-SUS, self-referred), diagnosis history of BC
prior to arrival at the health facility (previous di-
agnosis, no previous diagnosis), clinical staging
(in situ, I, I, IIL, IV) and first treatment received
(surgery, radiotherapy, chemotherapy).



Statistical analysis

First, the cases were described using propor-
tions and measures of central tendency and dis-
persion. The differences between the interquartile
ranges and the medians of the time-to-treatment
initiation of each year of the period under inves-
tigation were examined using the Kruskal-Wal-
lis test, as the Kolmogorov-Smirnov and Shap-
iro-Wilk tests did not show that this variable did
not have a normal distribution. The differences
between the proportions of the categories of each
variable, according to time-to-treatment initia-
tion, were evaluated using Pearson’s chi-square
test. The significance level adopted in these an-
alyzes was 5%.

After that, crude odds ratios (OR) and re-
spective 95% confidence intervals (95%CI) were
estimated usinglogistic regression. To investigate
the factors associated with time-to-treatment ini-
tiation >60 days, multivariate logistic regression
models estimated ORs adjusted for all variables
that showed, in the previous stage and in at least
one category, a significance level of 20% accord-
ing to the Wald test. These analyzes were strati-
fied by the history of BC diagnosis prior to arrival
at the health facility and conducted in Stata 15.

Ethical aspects

Data provided by IntegradorRHC are anon-
ymous, are part of the public domain and are
available for unrestricted access. Thus, as stated
by Resolutions No. 466/2012 and No. 510/2016
by the National Health Council, the protocol of
this study did not need to be approved by the Re-
search Ethics Committee.

Results

Twelve thousand one hundred BC cases of wom-
en aged 57.2 years on average (standard devia-
tion=12.9) met the study eligibility criteria. Their
first treatment was mostly either chemotherapy
(49.7%) or surgery (42.7%), which were per-
formed at one of the 20 health facilities autho-
rized for high complexity in oncology that fed
the IntegradorRHC during the investigated peri-
od. Regarding the legal nature of these establish-
ments, 10 were public sector entities, seven were
non-profit entities and three were private clinics.
As for their location, 14 were based in the Met-

ropolitan Region of Rio de Janeiro and 10 in the
capital itself.

A little more than half (53.7%) of the wom-
en were aged between 50-69 years, most of them
were non-white (54.0%), had completed high
school/higher education (43.2%), lived without
a partner (55.4%), had been referred by SUS
(95.5%), had a history of BC diagnosis prior to
arrival at the health facility (76.8%) and clinical
staging II (36.8%) and III (32.7%). They were
mostly treated in health facilities located in the
city of Rio de Janeiro (81.3%) (Table 1).

Treatment started after >60 days in 82.1% of
the analyzed cases. Figure 1 shows that the medi-
an and interquartile range of time-to-treatment
initiation increased over the investigated period
(p-value<0.001), ranging from 91 (52-140) days
in 2013 to 122 (83-170) days in 2019.

Regarding the frequency of time-to-treat-
ment initiation, the variables age group, establish-
ment location, referral origin and clinical staging
showed differences (p-value<0.003) between the
proportions of their categories, regardless of BC
diagnosis prior to arrival at the health facility.
Regarding cases with a previous BC diagnosis,
the variables race/skin color, education and mar-
ital status showed differences (p-value<0.013)
among the ratios of their categories (Table 2).

Multivariate regression models showed that
cases with no history of BC diagnosis prior to
arrival at the health facility, with complete high
school/higher education (OR=0.7; 95%CI: 0.6-
0.9) and either clinical stage III (OR=0.6; 95%CI:
0.4-0.9) or IV (OR=0.3; 95%CI: 0.2-0.4) were
less likely to submit to the first treatment in >60
days, while treatment in health facilities located
outside the capital (OR=1.8; 95%CIL: 1.1-2.9) of
clinical stage I (OR=2.2; 95%CI: 1.6-3.2) or II
(OR=1.8; 95%CI: 1.3-2.5) showed a higher prob-
ability. Cases with a history of BC diagnosis prior
to arrival at the health facility, aged between 50
and 69 (OR=1.5; 95%CI: 1.2-1.9) or =70 years
(OR=3.1; 95%CI: 2.1-4.7), non-white race/skin
color (OR=1.4; 95%CI: 1.1-1.7) and at clinical
stage I (OR=2.5;95%CI: 1.1-5.9) were more like-
ly to submit to the first treatment in >60 days,
while women with full elementary education
(RC=0.7; 95%CI: 0.5-0.9), full high school/high-
er education (OR=0.7; 95%CI: 0.6-0.9), treated
in a health facility outside the capital (OR=0.1;
95%CI: 0.1-0.2) and at clinical stage IV (OR=0.2;
95%CI: 0.1-0.4) showed a lower probability (Ta-
ble 3).
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Table 1. Case features (N=12,100). Brazilian Public
Health System, Rio de Janeiro, 2013-2019.

Variablesa n %

Age group

20-49 years 3,495 289

50-69 years 6,496 53.7

270 years 2,109 174
Race/skin color

White 5382 46.0

Non-white® 6,326 54.0
Education

None/elementary education 3,423  36.8

(partial)

Elementary education (full) 1,860  20.0

Middle/higher education (full) 4,018 43.2
Marital status

Without a partner 6,329 554

With a partner 5,107 44.7
Location

Capital (City of Rio de Janeiro) 9,838 81.3

Others 2,262 187
Referred

By SUS¢ 11,283 95.5

Not by SUS¢ 433 37

By herself 92 0.8
Diagnostic history

Without previous diagnosis 2,797 232

With previous diagnosis 9,249 76.8
Staging

in situ 412 4.4

I 1,497 16.0

11 3,439  36.8

111 3,062 327

v 947  10.1

*Cases lacking the following information were excluded from
percentage calculations: race/skin color (n=392), educational
level (n=2,799), marital status (n=664), origin of referral
(n=292), history of diagnosis prior to arrival at the health
facility (n=54) and clinical tumor staging (n=2,743). ®Category
composed of black (n=1,855), brown (n=4,410), yellow (n=55)
and indigenous (n=06) subjects. ‘SUS: Brazilian Public Health
System.

Source: IntegradorRHC.

Discussion

The present study shows that sociodemographic,
clinical and health facility-related factors are as-
sociated with time-to-treatment initiation of BC.
It also shows a progressive increase in the median
of this time in health facilities qualified for high
complexity in oncology within the scope of SUS
in Rio de Janeiro, where approximately 8 out of

10 cases underwent their first treatment within
>60 days, indicating that Law 12,732/2012'* was
not complied with.

In Brazil’s Southeastern region, where Rio de
Janeiro is located, the probability of a BC case
starting treatment in >60 days is approximately
10%’. Therefore, other initiatives are required so
that patients may start their treatment in a time-
ly manner, such as faster referrals by the High
Complexity Regulation Center of Rio de Janeiro,
the agency in charge of ensuring agile and fair ac-
cess to oncological care at SUS health units in the
state'®. This is due to the fact that the frequency
of time-to-treatment initiation >60 days of cases
with BC diagnosis history prior to arrival at the
health facility was almost twice as high as that of
cases without history, raising the hypothesis of a
delay in referrals by that agency.

The Assistance Regulation issues treatment
requests for patients, allowing them to access a
SUS health facility. Since 2015, in Rio de Janeiro,
if a patient is suspected to have cancer, his phy-
sician first requests diagnostic tests at the Mu-
nicipal Healthcare Management through a basic
health unit, which is part of the National Health-
care Management System (SISREG). If those
tests confirm the suspected cancer, patients are
referred by the SISREG to a specialized unit for
consultation and biopsy. After the biopsy report
has been issued, patients are referred to an onco-
logic consultation with a medical description of
strong suspicion to a specialized unit via the State
Health Management System (SER)'. This proce-
dure may explain why time-to-treatment initia-
tion takes so long in patients with a BC diagnosis
history prior to arrival at the health facility, since
they have to go through two different Health
Management processes: one for biopsy via SIS-
REG and another one for treatment via SER.

Thus, it is worth noting that the guidelines for
early detection of BC in Brazil recommend pri-
ority referral of cases with suspicious signs and
symptoms and a confirmed diagnostic to only
one clinic to avoid unnecessary intermediate
consultations'” which increase the time required
to confirm the diagnostic. However, this strate-
gy strongly depends on the organization of the
health system, health care management, network
planning and logistics to improve processes's,
which implies the commitment of SUS managers.

Although our findings are of greater mag-
nitude, they corroborate previous evidence. A
study conducted with a cohort of 155 women in
two reference hospitals in Piaui between 2016
and 2017 shows that 71.6% of them underwent
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Figure 1. Boxplot showing the time-to-treatment initiation per year. Brazilian Public Health System, Rio de

Janeiro, 2013-2019.

Source: IntegradorRHC.

BC treatment for the first time after >60 days’.
Another study analyzed 715 cases from 2010 to
2013 of women residing in the capital of Minas
Gerais who were registered at the Integrador-
RHC by 10 different health establishments and
found that 45.7% of them underwent their first
treatment after >60 days®. A survey conducted
with data from IntegradorRHC involving 204,130
cases of BC diagnosed and treated between 2000
and 2017 throughout Brazil showed that 52.8%
of them started their first treatment after >60
days, which was more frequent among patients
diagnosed between 2012 and 20177, when Law
12,732/2012" was already in effect. In addition,
it showed that having been diagnosed after the
enactment of that law increased the probability
of undergoing their first treatment in >60 days
by 64% compared to the time period of 2000 to
2005’. A similar study suggests that the increase
in the frequency of time-to-treatment initiation
>60 days over the years may have been related
to the increase in the incidence of the disease in
Brazil and, as a result, to a greater demand for

therapeutic procedures, which would explain the
increase in time-to-treatment initiation".

We may claim that getting treated in a health
facility located outside the city of Rio de Janeiro
showed a lower probability of time-to-treatment
initiation >60 days among cases with a history of
previous BC diagnosis due to the fact that health
systems outside the capital are better organized,
as they refer diagnosed cases for treatment in a
timely manner and probably those in the initial
stages treated with surgery first, given the fact that
SUS chemotherapy and radiotherapy services are
mostly located in large urban centers of Brazil**?'.
Previous studies have shown that in Brazil, long
time-to-treatment initiation is related to the lack
of organizational strategies at the health care lev-
els, which calls for an appropriate definition of
care service flow, ranging from primary care to
specialized tertiary care, since long time-to-treat-
ment initiation is not only defined by geographic
factors®*"*2 It is worth mentioning that the num-
ber of cases treated in health facilities outside the
city of Rio de Janeiro was much lower than cases

[\S)
—
v
O

€20T F9T1T-SSTT(L)8T ®ABR[OD IPTLS 3§ BOUIID



NS}
—
N
(=]

Jomar RT et al.

Table 2. Frequency of time-to-treatment initiation according to previous diagnosis history. Brazilian Public

Health System, Rio de Janeiro, 2013-2019.

No previous diagnosis

With previous diagnosis

Variables <60 days >60 days vai:e* <60 days >60 days vaflie*
n (%) n (%) n (%) n (%)
Total 1,333 (47.7) 1,464 (52.3) 812 (8.8) 8,437 (91.2)
Age group 0.003 <0.001
20-49 years 399 (29.9) 355 (24.3) 343 (42.2) 2,380 (28.2)
50-69 years 696 (52.2) 820 (56.0) 383 (47.2) 4,569 (54.2)
>70 years 238 (17.9) 289 (19.7) 86 (10.6) 1,488 (17.6)
Race/skin color 0.369 0.002
White 544 (42.9) 624 (44.7) 391 (51.8) 3,791 (46.0)
Non-white 722 (57.1) 772 (55.3) 364 (48.2) 4,449 (54.0)
Education 0.087 <0.001
Up to elementary 380 (37.3) 416 (36.4) 146 (26.1) 2,480 (37.2)
education (partial)
Elementary education (full) 220 (21.6) 254 (24.1) 121 (21.7) 1,265 (19.0)
Middle/higher education 419 (41.1) 385 (36.5) 292 (52.2) 2,922 (43.8)
Marital status 0.547 0.013
Without a partner 669 (54.4) 759 (55.5) 381 (51.3) 4,516 (56.0)
With a partner 562 (45.6) 608 (44.5) 362 (48.7) 3,546 (44.0)
Location <0.001 <0.001
Capital (City of Rio de 1,066 (80.0) 1,065 (72.8) 483 (59.5) 7,220 (85.6)
Janeiro)
Others 267 (20.0) 399 (27.2) 329 (4.05) 1,217 (14.4)
Referred <0.001 <0.001
By SUS* 1,203 (93.6) 1,390 (97.2) 684 (88.3) 7,972 (96.4)
Not by SUS® 53 (4.1) 20 (1.4) 84 (10.8) 260 (3.2)
By herself 30 (2.3) 20 (1.4) 07 (0.9) 35 (0.4)
Staging <0.001 <0.001
in situ 121 (13.1) 112 (12.0) 08 (1.4) 171 (2.5)
I 109 (11.8) 243 (26.0) 35(5.9) 1,110 (16.1)
Il 180 (19.6) 317 (33.9) 134 (22.7) 2,808 (40.6)
I 271 (29.4) 186 (19.9) 279 (47.4) 2,324 (33.6)
v 240 (26.1) 77 (8.2) 133 (22.6) 497 (7.2)

*SUS: Brazilian Public Health System. *Pearson's chi-square test.

Source: IntegradorRHC.

treated in establishments located in the state cap-
ital, which certainly helped to meet the deadline
established by Law 12,732/2012"2.

Compared to in situ cases, those with a his-
tory of a previous BC diagnosis in stage I were
more likely to be submitted to a first treatment in
>60 days, as opposed to those in stage I'V. Simi-
larly, cases without a previous diagnosis of BC in
stages I and II were more likely to be submitted to
a first treatment in >60 days, as opposed to those
in stages IIT and IV. These results suggests that
the lower probability of being submitted to a first
treatment in >60 days is determined by the deci-
sions taken by the clinic staff of health establish-
ments to expedite the treatment of cases at more

advanced cancer stages, since fast intervention is
essential for a successful treatment®.

Other studies produced similar results, cor-
roborating ours. A study that surveyed a cohort
of 155 women who were treated for BC in two
reference hospitals in Piaui showed that patients
diagnosed in stages I and II were 24% more likely
to undergo their first treatment in >60 days than
those diagnosed in stages III and IV’. Another
study that analyzed data provided by the Integra-
dorRHC involving more than 200,000 BC cases
from all over Brazil showed that when compared
to cases diagnosed in the initial stages (0 to ITA),
cases diagnosed in an advanced stage (IIB to
IIC) had a 28% lower probability of being sub-



Table 3. Crude and adjusted odds ratios (OR) and respective 95% confidence intervals (95%CI) of time-to-
treatment initiation >60 days according to previous diagnosis history. Brazilian Public Health System, Rio de

Janeiro, 2013-2019.

No previous diagnosis

With previous diagnosis

Variables Crude OR Adjusted OR Crude OR Adjusted OR
(95%CI) (95%CI) (95%CI) (95%CI)

Age group

20-49 years 1.0 1.0 1.0 1.0

50-69 years 13*(1.1-1.6)  1.2(0.9-1.6)  L7*(1.5-2.0)  1.5(1.2-1.9)

>70 years 1.4% (1.1-1.7)  1.3(0.9-1.8) 2.5 (1.9-32)  3.1(2.1-4.7)
Race/skin color

White 1.0 1.0 1.0

Non-white 0.9 (0.8-1.1) 1.3* (1.1-1.5) 1.4 (1.1-1.7)
Education

Up to elementary education (partial) 1.0 1.0 1.0 1.0

Elementary education (full) 1.1 (0.8-1.3) 0.9 (0.7-1.2) 0.6* (0.5-0.8) 0.7 (0.5-0.9)

Middle/higher education 0.8%(0.7-1.1) 0.7 (0.6-0.9) 0.6* (0.5-0.7) 0.7 (0.6-0.9)
Marital status

Without a partner 1.0 1.0 1.0

With a partner 0.9 (0.8-1.1) 0.8* (0.7-0.9) 1.1 (0.9-1.4)
Location

Capital (City of Rio de Janeiro) 1.0 1.0 1.0 1.0

Others 1.5*(1.3-1.8)  1.8(1.1-2.9)  02%(0.2-0.3)  0.1(0.1-0.2)
Referred

By SUS* 1.0 1.0 1.0 1.0

Not by SUS* 0.3* (0.2-0.5) 0.6 (0.3-1.2) 0.3* (0.2-0.3) 0.6 (0.4-1.1)

By herself 0.6* (0.3-1.1) 0.6 (0.2-1.6) 0.4* (0.2-0.9) 0.6 (0.2-2.1)
Staging

in situ 1.0 1.0 1.0 1.0

I 2.4% (1.7-34)  22(1.6-3.2) 1.5(0.7-32)  2.5(1.1-5.9)

i 1.9% (1.4-2.6) 8(1.3-2.5) 0.9 (0.5-2.1) 1.4 (0.6-3.1)

III 074 (0.5-1.1) 0.6 (0.4-0.9)  0.4* (0.2-0.8) 5(0.2-1.1)

v 0.3* (0.2-0.5) 3(02-04)  0.2*(0.1-0.4) 2 (0.1-0.4)

*SUS: Brazilian Public Health System. *p-value <0.20 according to Wald test.

Source: IntegradorRHC.

mitted to the first treatment in time-to-treatment
initiation >60 days’.

Among cases with a history of previous BC
diagnosis and aged between 50-69 and >70 years,
the probability of submission to first treatment
in >60 days increased by respectively 1.5 and 3.1
times. The above-mentioned study that exam-
ined more than 200,000 BC cases throughout
Brazil showed that patients aged between 50-69
and >70 years were respectively 24% and 37%
more likely to start treatment in >60 days com-
pared to patients aged <49 years’. Results ob-
tained by a North American study showed that
for every ten years added to age, the probability
that the time-to-treatment initiation becomes
longer increases by 60%>. Another explanation

for a greater probability of time-to-treatment
initiation >60 days of cases aged > 50 years may
also be due to presence of comorbidities, which
are very common in this age group and increase
the risk of complications related to BC treatment.
Therefore, comorbidities need to be adequately
controlled before starting any treatment®, which
can make it difficult to meet the deadline estab-
lished by Law 12,732/2012". In view of the above,
it is worth noting that a systematic review using
meta-analysis showed that age at diagnosis >50
years resulted in an independent prognostic ef-
fect on BC survival rates®.

Education is a social determinant of health,
since low levels of education are associated with
poor health conditions* and inequalities in ac-
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cess to healthcare and use of health services”.
The results of this study corroborate this fact,
since they show that regardless of BC diagnosis
history prior to arrival at the health facility, high-
er educational levels decrease the probability of
time-to-treatment initiation being >60 days. A
review of BC in developing countries showed that
low educational levels are associated with longer
time-to-treatment initiation''. Therefore, we may
conclude that low educational levels negatively
influence the ability to understand instructions
provided at the time of diagnostic confirmation
and indication of treatment, while higher educa-
tional levels positively influence fast realization
of BC pre-treatment tests, as well as the aware-
ness to start treatment as soon as possible.

When compared to white race/skin color cas-
es, non-white cases with a history of previous BC
diagnosis were more likely to be submitted to the
first treatment in >60 days. It is noteworthy that
race/skin color is a proxy variable for the black
population’s difficulty in accessing health services
and that inequalities of health indicators and so-
cial position, such as education and income, ex-
pose race/skin color as a social determinant of
the poorer health of the black population when
compared to the white one®. Thus, the Nation-
al Policy for Comprehensive Health of the Black
Population®, which ensures the human right to
health based on the principle of equity, must be
considered by the High Complexity Regulation
Center of Rio de Janeiro to speed up submission
to first treatment of BC cases of non-white race/
skin color.

It should be mentioned that the Integrador-
RHC was fed in an irregular way by some health
facilities qualified for high complexity oncology
within the scope of the SUS in Rio de Janeiro
during the investigated years. Although sending
databases to this health information system is
considered a dynamic process due to activations
and deactivations that occur over time, none of
the 20 health institutions was deactivated in that
period. That said, our study reveals that some
of these establishments did not fulfill their duty
in ensuring the collection, storage, analysis and
systematic and continuous disclosure of infor-
mation on cancer cases they treat and monitor™®.
In addition, irregular feeding of the database

of the IntegradorRHC weakens it and damages
the reputation of this valuable source of public
health research which, despite issues related to
quality and comprehensiveness®, has shown to
be advantageous in providing information to un-
derstand the situation of cancer cases treated in
health facilities qualified for high complexity in
oncology and to assess issues related to care qual-
ity provided by them”®.

The present study is limited by the fact that
it had to rely on secondary data showing signifi-
cant lack of information on the variables educa-
tion and clinical stages. This is probably due to
fact that health professionals have only partially
filled out medical records of patients. Therefore,
we may not ignore that the estimated OR could
be slightly higher and the respective 95%CI nar-
rower if the study had performed multiple impu-
tation of missing data®. Another limitation is the
irregular feeding of the IntegradorRHC by some
health establishments throughout the investigat-
ed period, which does not allow us to generalize
results and indicates a possible underreporting
of BC cases treated by those institutions. Under-
reporting may have occurred primarily in estab-
lishments with less resources, mainly affecting
more advanced cases. Thus, the number of cases
diagnosed at stages III and IV could be higher
than the actual value if we include cases that were
not included in the IntegradorRHC, i.e., mostly
cases diagnosed at an advanced stage.

Despite those limitations, the results of the
study shows that SUS managers need to develop
actions that speed up the referral of BC cases for
submission to the first treatment at health facili-
ties qualified for the high complexity in oncology
in Rio de Janeiro so as to comply with the dead-
line established by Law 12,732/2012', to better
address the most vulnerable cases and start treat-
ment in less than 60 days, i.e.: (i) cases lacking
a history of previous diagnosis at clinical stage I
and II treated in health establishments outside
the capital and (ii) cases with a history of pre-
vious diagnosis and aged =50 years, non-white
race/skin color, at clinical stage I. In addition,
the study indicates that future investigations are
required on the impact of this law on the thera-
peutic itinerary of BC cases within the scope of
the SUS.
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