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ABSTRACT

Introduction: Cancer is one of the main causes of death in Brazil and worldwide. For each year of the triennium 2023-2025, 483,000
new cases are estimated for the country, except non-melanoma skin cancer, breast cancer being the most incident in women with 74,000
new cases. After the declaration of the COVID-19 pandemic by the World Health Organization, several Brazilian states determined
restrictive measures to reduce the contamination and cancer diagnosis reference centers were impacted. Objective: To analyze the number
of approved breast cancer chemotherapy procedures before and during the COVID-19 pandemic in SUS-affiliated cancer-care facilities
in the State of Rio de Janeiro, Brazil. Method: Descriptive design, with time series and ecological analyses using publicly available data
of chemotherapy procedures authorized by SUS between March 2018 and February 2021. Results: A total of 394,926 procedures were
identified, an increase of 47% with a rising linear trend (R?=0,5203) during the period. Increases in hormonal receptor-positive cancer
(46%) and in HER-2 positive carcinoma (900%) were observed. The patients travelled smaller distances for chemotherapy procedures.
Conclusion: Results point out a possible effective response by the cancer care network and strengthening of the regionalization during

the first pandemic year.
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RESUMO

Introdugio: O cincer ¢ uma das principais causas de morte no Brasil e
no mundo. Estimam-se 483 mil novos casos no pais, para cada ano do
triénio 2023-2025, excetuando-se o cAncer de pele nio melanoma, sendo
o cancer de mama o mais incidente em mulheres, com 74 mil novos casos.
Apb6s a declaragio da pandemia da covid-19 pela Organizagio Mundial da
Satde, vérios Estados brasileiros estabeleceram medidas restritivas, visando
a reducio da contaminagio, e os centros de referéncia em diagndstico
do cancer foram impactados. Objetivo: Analisar séries temporais das
quantidades de procedimentos aprovados de quimioterapia para cAncer
de mama antes e durante a pandemia da covid-19 nos estabelecimentos
habilitados para alta complexidade em oncologia no Estado do Rio de
Janeiro. Método: Estudo descritivo com andlises de séries temporais e
ecolégica, usando dados publicos de procedimentos de quimioterapia
autorizados pelo Sistema Unico de Satide entre margo de 2018 e fevereiro
de 2021. Resultados: Foram identificados 394.926 procedimentos,
representando um aumento de 47% com tendéncia linear crescente
(R?=0,5203) no periodo. Verificou-se um aumento de procedimentos
para cancer de mama receptor hormonal positivo (46%) e carcinoma de
mama HER-2 positivo (900%). Conclusio: Observou-se um aumento
nos procedimentos de quimioterapia, assim como uma diminui¢io do
deslocamento de tratamento dos grandes centros. Os resultados apontam
para uma possivel resposta efetiva da rede de atendimento e fortalecimento
da regionaliza¢io durante o primeiro ano da pandemia.

Palavras-chave: antineopldsicos; neoplasias da mama; COVID-19; servigo
hospitalar de oncologia.

RESUMEN

Introduccién: El cdncer es una de las principales causas de muerte en el Brasil
y en el mundo. Se estiman 483 000 nuevos casos en el pais, para cada afio
del trienio 2023-2025, excluyendo el cdncer de piel no melanoma, siendo el
céncer de mama el mds incidente en mujeres, con 74 000 nuevos casos. Luego
de la declaracién de la pandemia de covid-19 por la Organizacién Mundial
de la Salud, varios Estados del Brasil establecieron medidas restrictivas con
el objetivo de reducir la contaminacién y los centros de referencia para el
diagnéstico del cdncer fueron impactados. Objetivo: Analizar series de
tiempo de las cantidades de procedimientos de quimioterapia aprobados
para el cdncer de mama, antes y durante la pandemia de covid-19, en los
establecimientos calificados para la alta complejidad en oncologfa en el
Estado de Rio de Janeiro, Brasil. Método: Diseno descriptivo con andlisis
de series de tiempo y ecoldgico, utilizando datos publicos de procedimientos
de quimioterapia aprobados por el Sistema Unico de Salud entre marzo
de 2018 y febrero de 2021. Resultados: Fueran identificados 394 926
procedimientos, representando un aumento de 47% con una tendencia
lineal creciente (R?=0,5203) en el periodo. Fueron observados aumentos
de procedimientos para cdncer de mama receptor hormonal positivo
(46%) y carcinoma de mama HER-2 positivo (900%). Conclusién: Los
resultados apuntan hacia una posible respuesta efectiva de la red de atencién
y fortalecimiento de la regionalizacién durante el primer afio pandémico.
Palabras clave: antineopldsicos; neoplasias de la mama; COVID-19; servicio
de oncologfa en hospital.
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INTRODUCTION

Cancer is one of the leading causes of death in
Brazil and worldwide. The number of cases is expected
to increase as the population grows, ages, and adopts a
lifestyle that favors the development of the disease’.

According to estimates by the National Cancer
Institute (INCA)?, for each year of the 2023-2025
triennium, there will be 483,000 new cases of cancer
in the country, excluding non-melanoma skin cancer.
Among women, breast cancer remains the most frequent,
accounting for 30.1% of cases®. The delay in diagnosis has
been highlighted as a negative prognostic factor and is
related to the difficulty of access to health services and the
deficit in the training of professionals working in cancer
care’, among other factors.

In 2020, with the COVID-19 pandemic, there was a
need for changes in the organization of the provision of
cancer care, from diagnosis to treatment schemes®. These
measures were taken by health professionals and managers
in several countries’ and, since then, it has been necessary
to monitor the results and effects of these strategies on
cancer outcomes at the population level. A real possibility
to be investigated, given the demands imposed by the
pandemic, would be the reduction of chemotherapy
procedures offered by the Breast Cancer Care Network.
This potential decrease would have great relevance for
the outcomes of the disease and for the implications on
future care.

This study aimed to analyze the time series of the
number of approved chemotherapy procedures for breast
cancer before and after the onset of the COVID-19
pandemic in establishments qualified for high complexity
in oncology in the State of Rio de Janeiro.

METHOD

This was a descriptive study with a two-pronged
approach: the time series analysis, and the ecological
analysis, in order to identify trends among the number
of records of chemotherapy procedures. Resources were
limited to the State of Rio de Janeiro, comprising the
two-year pre-pandemic period of SARS-CoV-2, from
March 2018 to February 2020, and the first pandemic
year in Brazil, considering the period from March 2020
to February 2021.

The population selected for the study was that of
female patients undergoing chemotherapy in the State
of Rio de Janeiro according to the tenth International
Statistical Classification of Diseases and Related Health
Problems (ICD-10)¢ of type C50, referring to breast
cancer and its subtypes.
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The public and open access database was used,
made available in the Outpatient Information System
of the Unified Health System (SIA/SUS)’. Within the
data modality, the files of the Authorizations for High
Complexity Procedures (APAC) of Chemotherapy,
available on the portal of the SUS Informatics Department
(DATASUS), were selected for analysis.

'The data files for each of the 36 months under study were
extracted in a compressed format, resulting in 36 data files
containing the APAC records. The data were decompressed
and converted from the compressed format (.dbc) to the data
base file (.dbf) and later to the comma-separated value format
(.csv), through the Tabwinprogram, available for download
on the DATASUS portal. The files in the (.csv) version were
viewed by the Microsoft Excel 2016 program.

The source bank had 25,275,264 observations,
containing all the information on the chemotherapy
procedure for female breast cancer conducted in the
State. Within this database, 17 descriptive variables were
selected (Chart 1) applied to the data of each of the 36
months under analysis.

The data were aggregated into year I (from March
2018 to February 2019), year II (from March 2019 to
February 2020) and year III (March 2020 to February
2021) for the purpose of comparing the totals. The
numbers of records for each of the months under study
were analyzed. In addition, the difference test between
the monthly values per year (Pearson’s chi-square) was
performed, accepting 95% confidence (WINPEPI version
11.65, ABA COMPARE2, module F2)3.

The time series were constructed based on the
temporal variation in the number of procedures during
the study period. The linear trend of each distribution was
calculated. For this, the least squares method was used.
Linear regression was chosen after testing for the best
fit for the data. The fit quality test was applied and the
R-square (R2) was used as a statistical measure to identify
whether the model was properly adjusted. The data were
compared between the different periods in order to verify
changes in trend as a function of time.

Procedure records were analyzed for: patient
characteristics (age and race/color), place of occurrence
(establishment), type of procedure, type of APAC (initial,
unique or continuity), Region of origin and treatment,
and outcome (discharge, closure, permanence, transfer,
or death). Descriptive statistics were performed using
measures of central tendency.

To analyze the municipalities of origin and treatment,
data were aggregated according to the Health Regions
(Ilha Grande Bay, Baixada Litoranea, Centro-Sul, Médio
Paraiba, Metropolitana I, Metropolitana II, Northwest,
North and Serrana) and later grouped by Health



Chart 1. Variables used to prepare the set of APAC spreadsheets

Variable Description

AP_MVM Indicates the processing/movement
date

AP_CODUNI | Indicates the code of the
establishment in the CNES

AP_AUTORIZ | Indicates the APAC number

AP_PRIPAL Indicates the code of the main
APAC procedure

AP_UFMUN Indicates the code of the UF +
code of the municipality of the
establishment

AP_TPUPS Indicates the type of establishment

AP_CNPICPF | Indicates the CNPJ of the
performing establishment

AP_CNSPCN | Indicates the patient's CNS number

AP_NUIDADE | Indicates age number

AP_RACACOR | Indicates the patient's race/color

AP_MUNPCN | Indicates the code of the State
+ code of the municipality of
residence of the patient

AP_TPAPAC Indicates whether APAC is initial
(1), continuity (2), or single (3)

AP_OBITO Indicates the occurrence of death

AP_ENCERR Indicates the occurrence of closure

AP_PERMAN Indicates continuation of treatment

AP_ALTA Indicates discharge

AP_TRANSF Indicates transfer

Captions: CNES = National Registry of Health Establishments; APAC =
Authorizations of High Complexity Procedures; UF = Federation Unit; CNPJ
= National Registry of Legal Entities; CNS = National Health Card.

Macroregions, in force in the State of Rio de Janeiro until
February 2021, which are: Macroregion I (Centro-Sul,
Médio Paraiba and Ilha Grande Bay), II (Metropolitanas
I and II, Serrana) and III (Northwest, North and Baixada
Litorinea). From this aggregation, the filters related
to each health macro-region of the place of origin and
destination were applied, and it was possible to identify
whether the patients underwent treatment in the same
macro-region or if they required travelling for care.

RESULTS

The total number of chemotherapy procedures for
breast cancer in the State of Rio de Janeiro in the analyzed
period was 394,926, with 118,059 in year I, 132,329 in
year ITand 144,538 in year I1I. By comparing the monthly
values in each year, the annual differences between years I
and I, IT and IIT and between I and III were statistically
significant (p <0.001).

Chemotherapy for Breast Cancer in COVID-19

When analyzing the evolution of the time series, an
increasing trend of procedures (** =0.5203) was identified,
with 8,825 registered in March 2018 and 12,997 in
February 2021 (Figure 1), representing an increase of
47%. No outliers were observed between the monthly
measurements.

The comparative analysis showed that there was an
upward trend in the number of chemotherapy procedures
in all years, corresponding to approximately 23% in the
first year, 26% in the second and 24% in the third.

The median age of patients treated in the period was 60
years (min. 22; max. 99) and the mean ages, calculated for
years I, Il and I1I, were 61 (standard deviation — SD+13),
61 (SD+12) and 61 (SD+12) years, respectively. There was
no variation in the median or in the distribution of the
mean age during the period.

An increase in the number of procedures was identified
in self-declared white and non-white patients in the
analyzed periods, which formed 50.1% of the total.
However, the absence of race/color information was
observed in 10.6% of the records.

In terms of care facilities, the procedures (39%) were
mostly performed in two establishments, INCA and
Hospital Mdrio Kroeff. However, hospitals based outside
the capital of Rio de Janeiro showed an increase in the
number of chemotherapies performed in the pandemic
period (year III), with emphasis on the Darcy Vargas
Regional Hospital in Rio Bonito and the Santa Izabel
Hospital in Cabo Frio (Figure 2).

Some hospitals located in the capital of Rio de Janeiro,
however, had reduced attendance in the pandemic
period. Among these, we highlight the Gaffree and
Guinle University Hospital, the Pedro Ernesto University
Hospital, the Federal Hospital for State Employees,
Bonsucesso General Hospital and the Clementino Fraga
Filho University Hospital, which had an increase in
production in year II and a reduction in year III.

There was a greater increase in the production of
chemotherapy in general hospitals (24.5% between years
I and III), when compared to specialized hospitals (9.5%
in the same period).

In general, an increasing number of procedures were
observed, regardless of type (Figure 3).

The largest number of chemotherapy procedures
performed in the period, 46% of the total, was for the
treatment of hormone therapy-positive receptor breast
cancer (stage I1I) and hormone therapy-positive receptor
without axillary lymph node involvement (stage II).
Although the largest number is concentrated in hormone
therapy procedures, those of multi-chemotherapy and
chemotherapy with double anti-HER-2 of HER-2 positive
breast carcinoma (1st line) were those that showed the
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Figure 1. Linear trend of records of breast cancer chemotherapy procedures in the State of Rio de Janeiro between March 2018 and January
2021 (N=394,926)
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Figure 2. Comparative analysis of years |, Il and lll. Breast cancer procedures registered in SIA/SUS in the State of Rio de Janeiro considering
health facility and their respective health macro-regions (I, Il or lll), 2019-2021 (N=394,926)

Captions: (a) Macro-region I; (b) Macro-region II; (c) Macro-region III.

highest growth in the period, representing, respectively,
533% and 100% for year II and 1,300% and 900%
for year III. Also noteworthy are the procedures of
polychemotherapy and monochemotherapy of HER-2  showed, from year I to year II, an increase of 18% and

positive breast carcinoma in stages I, Il and III (adjuvant), ~ 13% and, from year II to year III, an increase of 9% and
which showed relevant increases for both years [Tand ITI. 8%, respectively.

With respect to the records of municipalities of origin
and treatment, it was possible to note that Macroregion
II, both for the records of origin and for treatment,
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Figure 3. Comparative analysis of years |, Il and IIl. Breast cancer procedures registered in the SIA/SUS database in the State of Rio de Janeiro,

2019-2021 (N=394,926)

Acronyms: A = treatment of breast carcinoma by chemotherapy (Ist line); B = treatment of breast carcinoma by chemotherapy (2nd line); C = treatment of breast
cancer by hormone therapy exclusively for postmenopausal women (2nd line); D = treatment of positive receptor breast cancer by hormone therapy (1st line);
E = polychemotherapy of HER-2 positive breast carcinoma (1st line); F = polychemotherapy with double anti-HER-2 positive breast carcinoma (st line); G =
chemotherapy with double anti-HER-2 positive breast carcinoma HER-2-positive breast (1st line); H = HER-2-positive breast carcinoma monochemotherapy (1st
line); I = stage III chemotherapy breast cancer treatment (1st line); ] = stage III HER-2-positive breast carcinoma polychemotherapy (previous); K = stage III breast
carcinoma hormone therapy (previous); L = stage I clinical/pathological hormone therapy positive receptor breast cancer treatment; M = stage I1I clinicopathological
chemotherapy breast cancer treatment); N = receptor-negative breast cancer without axillary lymph node involvement by stage II chemotherapy; O = treatment of
receptor-positive breast cancer by stage III hormone therapy; P = treatment of receptor-positive breast cancer without axillary lymph node involvement by hormone
therapy (stage II); Q = treatment of breast carcinoma by stage I clinicopathological chemotherapy; R = polychemotherapy of HER-2 positive breast carcinoma in
stage I (adjuvant); S = polychemotherapy of HER-2 positive breast carcinoma in stage II (adjuvant); T = polychemotherapy of HER-2 positive breast carcinoma in
stage III (adjuvant); U = monochemotherapy of HER-2 positive breast carcinoma in stage I (adjuvant); V = monochemotherapy of HER-2 positive breast carcinoma

in stage II (adjuvant); W = monochemotherapy of HER-2 positive breast carcinoma in stage III (adjuvant).

In Figure 4, when selecting patients who underwent
treatment in the same Macro region as that of origin, it was
possible to notice the linear trend of increase for Macro
regions I and III, with R? equal to 0.9908 and 0.8446,
respectively. However, for Macro region II, despite the
upward trend (R?=0.3481), there was a monthly variation
in the number of records.

For death records, 1% and 16% increases were
observed for year II and year III respectively. For the
closure records, there was an increase of 8% for year Il and
a reduction of 17% for year III. As for discharge records,
a reduction of 28% for year II and 12% for year III. For
continuation of treatment records, there was an increase
of 13% between years I and II, and 10% between years
II and II1. As for the transfer records, there was only one
occurrence for each of the years under analysis.

DISCUSSION

The data pointed to a growing yearly trend of
chemotherapy procedures for breast cancer in the period,

and it was not possible to observe a negative direct
effect of the COVID-19 pandemic. Some studies have
demonstrated the impact caused by the pandemic on
cancer treatment, showinga reduction’ or increase' in
the number of patients receiving systemic intravenous
treatment and the start of new treatments.

The characteristics of the patients showed that the age
records did not change in the median or in the means,
indicating that the increase in records continued to follow the
pattern of the most affected age group, 50 yearsand above!!.
The absence of race/color information in 10.6% of the
database did not allow us to verify whether the distribution
of procedures follows the composition of the population, but
the existing data did not show differences in the distribution
for self-declared white and non-white patients. However, it
should be noted that studies have shown an increase in the
number of cases' and mortality”® due to breast cancer in
black women when compared to white women, pointing
to disparities in access to oncology care'*".

Seven establishments showed a reduction in the
number of APAC records, all general hospitals, which

Revista Brasileira de Cancerologia 2023; 69(3): e-153982
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Figure 4. Month-by-month analysis of variation in the number of
procedures originating from the same treatment. Macroregions in the
State of Rio de Janeiro, 2019-2021 (N=394,926). A) Macroregion
I; B) Macroregion II; C) Macroregion Il

seems to be related to the emergence of the need to provide
hospital beds for COVID-19, requested through a joint
action by the Federal Public Prosecutor’s Office and the
Federal Public Defender’s Office!®.

The highest number of chemotherapies performed in
the period, 46% of the total, involved hormone therapy,
which remains the most frequently performed systemic
treatment in women with breast cancer. About 75% of
identified tumors are responsive to endocrine therapy,
according to the literature’.

A decrease in patients with early-stage (I and II)
breast cancer was detected for systemic therapy during
the pandemic in Brazil'®. However, this study observed
an increase in the number of chemotherapies in patients
with early-stage HER-2 positive breast cancer, indicating
an adjuvant procedure — after surgical treatment. Due to
the aggressiveness of this tumor subtype, which requires
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priority interventions, surgery should not be postponed,
and chemotherapy treatment needs to be done first”,
explaining the high number of procedures.

Procedures with double anti-HER-2 blockade also
had a percentage increase above 100%, when compared
to previous years, which can be explained by the inclusion
of the biological agent pertuzumab in SUS. Although
its association with trastuzumab was recommended
for incorporation by the National Commission for the
Incorporation of Technologies (Conitec), in December
2017 20, and its inclusion in the SUS list of procedures
approved in July 2018 21, only in December 2020 was
the agent made available to authorized SUS facilities”?.

The increase in procedures outside the capital of Rio
de Janeiro and the performance of chemotherapy in the
same Macroregion of residence during the pandemic
period reflect important aspects of the regionalization of
oncology care in the State as proposed by Ordinance n°.
1.559/2008%. The favoring of access to treatment in one’s
own Macroregion of residence may be related, especially
after the beginning of the pandemic, to the circulation
restrictions established by the risk of contamination
posed by SARS-CoV-2%. It should be noted, however,
that, in August 2021, a new agreement was made with
the Bipartite Intermanagerial Commission of the State of
Rio de Janeiro (CIB-R]) * reducing the number of health
macro-regions to only one, including all municipalities®.
Such a change may promote longer itineraries and
increased travel distances, potentially leading to inequities
in access and continuity of treatment for breast cancer,
and requires monitoring,

The pandemic situation seems to have strengthened
the regionalization of chemotherapy treatment for breast
cancer in the State of Rio de Janeiro, which can be
demonstrated by the better fit of the model in Macro-
regions I and I1I. Despite the lower R2 in Macroregion II,
it is noteworthy that this is where most of the procedures
occurred in the period.

There was a sharp increase in the number of deaths
in year III. Jardim et al.”’ identified that, in 2020, there
was an excess of deaths from cancer and cardiovascular
diseases as comorbidities, indicating that COVID-19
had an important impact among patients who had these
underlying conditions. Costa et al.?®, when analyzing data
from 322,817 Brazilian patients who were affected by
SARS-CoV-2 in 2020, pointed out that those who had a
cancer diagnosis had greater disease severity and mortality
compared to the others.

During the pandemic, treatment decisions were
expected to be postponed, given the risk of cancer patients
being exposed to COVID-19%. However, in year III,

there was a decrease in numbers of closure and discharge



outcomes, and an increase in the record of continuity of
treatment, apparently pointing to the clinical decision
to prioritize treatment even with the risks of worse
prognoses™.

In fact, there was a general increase in the number of
APAC records for chemotherapy procedures for breast
cancer in the State of Rio de Janeiro, although the expected
result was some loss in the number of procedures during
the pandemic, given the need to reallocate human and
material resources. However, the results should be analyzed
with caution since there is some evidence that there was
an increase in national expenses with chemotherapy,
especially for stages III and IV, in the pandemic period®'.

It should be noted that the increase in the number of
procedures cannot be directly attributed to the increase
in the number of breast cancer cases in the period. There
are estimates of incidence, but no historical data; the best
estimator would be the burden of disease, but this analysis
was related to the procedures which effectively resulted
in treatment, and reimbursed in the period. In addition,
in the period, there was no information available on an
increase in service capacityof pre-qualified cancer-care
facilities.

It is important to point out that this study presented
limitations inherent to the data source itself, such as
possible failures in completion and missing data. Another
issue was the the study setting, the State of Rio de Janeiro,
where the main cancer treatment center in the country is
located. However, in an analysis involving national data,
Ribeiro et.al. 10 identified that, for all types of cancer,
there was an increase of 3.2% in chemotherapy procedures
in 2020, which indicates an absence of impact of the
COVID-19 pandemic for this type of procedure.

CONCLUSION

The results point to an apparently effective response
of the cancer-care network even in the face of restrictive
measures to control the pandemic and the growth in the
number of COVID-19 cases in the state. There was an
increase in the number of APAC records for procedures
with codes referring to chemotherapy in initial and
first-line stages, as well as an increase in the number of
treatment records in the health macro-regions themselves,
showing an apparent strengthening of regionalization.
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