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ABSTRACT

OBJECTIVE: To assess the association between breast cancer survival and 
infrastructure and practices of cancer care units.

METHODS: Retrospective longitudinal study based on data from the Brazilian 
information system of authorizations for highly complex cancer procedures 
covered by the National Health System and a sample of 310 medical records 
of prevalent breast cancer cases attended at 15 inpatient and outpatient cancer 
care units providing chemotherapy between 1999 and 2002 in the state of Rio 
de Janeiro, Southeastern Brazil. Independent variables were infrastructure of 
cancer units, interventions, and sociodemographic and clinical characteristics 
of women. Kaplan-Meier method and Cox proportional hazards model 
(pseudolikelihood) were used for data analysis.

RESULTS: Kaplan-Meier analyses pointed out signifi cant associations between 
survival and time between diagnosis and treatment start, surgery, hormone 
therapy, type of adjuvant hormone therapy, therapy combinations, type of care 
unit and health insurance, unit size and category. Estimates obtained from the 
Cox model showed positive associations between hazard of death and time 
between diagnosis and treatment, unit size and type combined to use of health 
insurance, and negative associations between survival and surgery and type 
of hormone therapy.

CONCLUSIONS: The study fi ndings show an association between breast 
cancer survival and health care provided by affi liated services with practical 
implications for policy making for cancer control in Brazil.

DESCRIPTORS: Breast Neoplasms, Survival Analysis , Outcome and 
Process Assessment (Health Care), Supplemental Health, Health Public 
Policy.

INTRODUCTION

Breast cancer is the leading cause of death due to cancer in women in Brazil 
since 1979 and time series analyses have showed it has worsened.a Mortality 
trend is a major indicator that can measure improvement of cancer care as it 
captures the effects of prevention, screening, and treatment.9 In 2008, 49,400 
new cases of breast cancer were expected with an estimated risk of 51 cases 
per 100,000 women.b

a Ministério da Saúde. Instituto Nacional do Câncer. Estimativas da incidência e mortalidade por 
câncer no Brasil 2002. Rio de Janeiro; 2003.
b Ministério da Saúde. Instituto Nacional do Câncer. Estimativa 2008: incidência de câncer no 
Brasil. Rio de Janeiro; 2007.
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In addition to its epidemiological relevance, breast 
cancer in Brazil represents a challenge to the National 
Health System (Sistema Único de Saúde - SUS) due 
to demands of increasingly complex and costly care 
services, huge pressure for the inclusion of new tech-
nologies, and unawareness of the quality of services 
provided. Since cancer mortality is determined not 
only by clinical and socioeconomic factors but also 
by the availability and quality of care provided, stud-
ies assessing care may provide input for improving 
care-related indicators. To that effect survival is a 
common measure that can provide information on 
disease staging (based on screening methods), care 
availability and access, and treatment effectiveness, 
among others. There are three main sources of infor-
mation: clinical trials that evaluate treatment options; 
population-based studies that examine outreach of 
cancer control activities; and hospital-based studies 
that can provide information on treatment outcomes 
under specifi c conditions.17

The objective of the present study was to assess the 
association between breast cancer survival and infra-
structure and practices in cancer care units. 

METHODS

A longitudinal retrospective study was conducted in 
a sample of breast cancer women attended at SUS 
services in the state of Rio de Janeiro. 

For sample selection an exploratory assessment of the 
Information System of Authorizations for Highly Com-
plex Cancer Procedures (SIA/APAC-ONCO) was fi rst 
carried out. Based on SIA/APAC-ONCO data, a listing 
was compiled including 10,862 breast cancer women 
who underwent chemotherapy (and hormone therapy) 
in at least one of 15 SUS-contracted units in the state of 
Rio de Janeiro between November 1999 and November 
2002 (Table 1). Of all breast cancer patients identifi ed 
in the database, there were excluded men, women 
with procedure codes not consistent with the diagnosis 
under study, and those women seen at non-contracted 
care units during the study period. Those women who 
received treatment in more than one unit were linked 
to that unit where they received longer care; when they 
received care for the same amount of time at different 
units, the last unit attended was considered in the analy-
sis. This procedure was intended to avoid any effect on 
the likelihood of sample selection by including the same 
patient at different care units who care was sought.

A random sample of 310 medical records was sys-
tematically selected from the listing. The sample size 
was estimated to provide mean age of patients at the 
time of diagnosis with a 2.5% relative error at a 5% 
signifi cance level. Sorting the listing by type of con-
tracted cancer unit (High Complexity Cancer Center 
[CACON] or low complexity single care unit), age 

group at diagnosis, associated to a systematic selection 
method, was consistent with an implicit population 
stratifi cation which ensured representativeness of all 
population segments.

Searching medical records was required since APAC-
ONCO system reliability was unknown and it did not 
provide all information relevant to the study. Therefore, 
all information on interventions and patient demograph-
ics were obtained from medical records.

Of all medical records selected to the sample, no re-
placements were required due to losses. But there were 
three instances of record replacement: one due to misin-
formation on gender (a male patient recorded as female) 
and two due to missing information ascertaining patient 
care at the unit although it was billed to SUS.

The dependent variable was survival of breast cancer 
patients assuming that it refl ects factors associated to 
screening, care availability and access, and treatment 
effectiveness.

For survival estimate, time between the fi rst consulta-
tion and death due to breast cancer (failed) or last con-
sultation recorded (censored) was estimated. Censored 
cases were those women who were still attending care 
at the end of the study period as well as those lost to 
follow-up due to treatment withdrawal or transfer to a 
different care unit during the study or even due to death 
caused by other non-related causes.

Independent variables were factors related to care unit 
infrastructure, and interventions, and sociodemographic 
and clinical characteristics of women were considered 
for risk control in the study.

Variables related to cancer unit infrastructure were: (1) 
type of cancer unit: low-complexity single (an outpatient 
unit that provides radiotherapy and/or chemotherapy 
only), or CACON (a hospital unit with all resources 
within the same structure for providing treatment to the 
most common cancers in Brazil); (2) specifi cally for 
single units, information on coverage or not by private 
insurance was added; (3) service category: public, pri-
vate, or charitable; (4) service size: small, medium, or 
large; and (5) unit location: capital or interior.

Intervention-related variables included: (1) time from 
diagnosis to treatment start (<6 months; or ≥6 months); 
(2) hormone therapy (yes or no); (3) type of hormone 
therapy (fi rst-line, second-line, or no specifi c line); (4) 
surgery (yes or no); (5) radiotherapy (yes or no), and; 
(6) combination therapy (single or combined  use of 
therapies – surgery, chemotherapy, hormone therapy, 
and radiotherapy). SUS classifi es hormone therapy as 
fi rst-line, second-line, and no specifi c line of therapy. 
First-line and no specifi c line of therapy include ta-
moxifen for palliative care and adjuvant therapy, 
respectively. Second-line therapy includes aromatase 
inhibitor for both adjuvant and palliative care.
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Sociodemographic variables were: (1) age at diag-
nosis and age at treatment start (less than 35, 35–69, 
70 or more), and; (2) area service (availability or not 
of contracted cancer services in the city where the 
patient lived).

Prognostic clinical factors were: (1) staging (I, II, III or 
IV); (2) histological classifi cation of tumors (GI [well 
differentiated], GII [moderately differentiated] or GIII 
[poorly differentiated]), and; (3) response to estrogen 
(ER) and progesterone (PR) hormone receptors (posi-
tive or negative).

To capture differences between prevalent and incident 
cases, two variables were created: (1) treatment start 
(pre- or post-November 1999) and; (2) time between 
treatment start and study enrollment (in months).

The Kaplan-Meier method was performed, considering 
patient follow-up time from November 1999, to deter-
mine overall survival time, and survival stratifi ed by 
independent variables. The Wilcoxon test was applied 
to compare survival curves between different strata, 
given its greater sensitivity to differences seen at more 
remote time points.10

To describe the independent effect of survival explana-
tory variables a multivariate Cox proportional hazards 
model (hazard ratio, HR) was created assuming a 5% 
signifi cance level. The assumption of proportional 
hazards was tested by adding interaction terms of 
explanatory variables with time, which were not sta-
tistically signifi cant.

Since SIA/APAC-ONCO database included prevalent 
and incident breast cancer cases – those women who died 
before November 1999 when APAC-ONCO was imple-
mented did not have a chance of being selected to the 
sample and to participate in the study–, it was opted in 
the analysis of Cox model for a count process associated 
to regression estimation of maximum pseudo-likelihood 
of survival.5,16 The fi nal model included only borderline 
or statistically signifi cant variables (α=0.05).

All analyses were carried out using SAS, version 9.0.

The study was approved by the Research Ethics Com-
mittee of Escola Nacional de Sáude Pública/Fundação 
Oswaldo Cruz (ENSP/FIOCRUZ) and Clinical Trial 
Scientifi c Board and Institutional Review Board of the 
Instituto Nacional do Câncer. 

RESULTS

Signifi cant differences were found between occur-
rence of death and continuous variables such as age 
at treatment start and age at diagnosis and time be-
tween diagnosis and treatment start among those who 
died and survived at the end of the follow-up period. 

Those who died were younger at treatment start and 
at diagnosis and showed greater mean time between 
diagnosis and treatment start.

Signifi cant differences were found in survival curves 
in the different categories of independent variables 
(Tables 2 and 3): type of unit plus health insurance; 
service category; service size; unit location; time 
between diagnosis and treatment start (<6 months; 
or ≥6 months); type of hormone therapy; surgery; 
combination therapy; age at treatment start, age at 
diagnosis, cancer staging; histological grade; and hor-
mone receptor. No signifi cant differences were found 
in survival curves of women living in cities with and 
without cancer services available; women exposed and 
non-exposed to radiotherapy; and women who started 
treatment pre- and post-November 1999.

As for variables related to service infrastructure or care 
process, Table 2 shows that conditional probabilities of 
survival were lower in uninsured women cared at single 
units, charitable services, small size services or those 
located in the interior, cases with longer time between 
diagnosis and treatment start (>6 months), second-line 
hormone therapy, women who did not undergo breast 
cancer surgery and when treatment plan included che-
motherapy only (not including hormone therapy).

Table 3 shows survival curves with a sharper fall 
in younger women at diagnosis (less than 35), with 

Table 1. Distribution of the study sample by contracted unit, 
type of unit, and city. State of Rio de Janeiro, Southeastern 
Brazil, 1999–2002.

City
Type of 

unit
Number of 

patients listed
Sample 

size

Campos single unit 439 12

Campos CACON 182 5

Itaperuna CACON 117 4

Magé single unit 30 1

Mesquita single unit 162 5

Niterói CACON 31 1

Nova Iguaçu single unit 396 11

Petrópolis single unit 462 13

Rio de Janeiro CACON 7,318 209

Rio de Janeiro CACON 541 15

Rio de Janeiro CACON 99 3

Rio de Janeiro CACON 459 13

Rio de Janeiro CACON 81 2

Teresópolis single unit 111 3

Volta Redonda single unit 434 13

Total 10,862 310

Source: Information System of Authorizations for Highly 
Complex Cancer Procedures – Chemotherapy;
 CACON - High Complexity Cancer Center
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higher staging (III and mostly IV), high or unknown 
histological grade (G3) and negative or unknown hor-
mone receptor.

The results of Cox regression analysis are presented in 
Table 4 with non-adjusted and adjusted estimates for 
explanatory variables. In the multivariate model, hazard 

Table 2. Kaplan-Meier analysis comparing breast cancer survival by service-related variables (n = 310). State of Rio de Janeiro, 
Southeastern Brazil, 1999–2002.

Variable n Women alive at the end of the study (%) p-value

Type of unit 0.0929

CACON 252 73.0

Single 58 68.9

Type of unit and health insurance 0.0193

CACON 252 73.0

Single and insured 17 82.3

Single and uninsured 41 63.4

Service category 0.0356

Charitable 22 68.2

Public 228 73.2

Private 60 70.0

Service size 0.0073

Large 209 74.2

Medium 77 71.4

Small 24 58.3

Unit location 0.0177

Capital 242 73.5

Interior 68 67.6

Time between diagnosis and treatment start <0.0001

<6 months 284 74.6

≥6 months 26 46.1

Hormone therapy <0.0001

No hormone therapy 82 59.8

First-line therapy 34 44.1

Second-line therapy 22 31.8

No specifi c line of therapy 172 88.9

Surgery <0.0001

Yes 262 78.2

No 48 39.6

Radiotherapy 0.3298

Yes 204 69.1

No 38 84.2

Unknown 68 75.0

Combined therapy <0.0001

Dual SUR (SUR+RT; SUR+HT) 97 77.3

Dual no SUR (RT + HT) 17 41.2

Monotherapy (SUR or RT or HT) 49 61.2

Chemotherapy only (no HT) 8 37.5

All (SUR + RT + HT) 139 78.4

Treatment start 0.7863

Pre-November 99 150 65.3

Post-November 99 (incident) 160 78.7

SUR: surgery; RT: radiotherapy; HT: hormone therapy
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rate (instantaneous risk of death) was 212.9% higher in 
breast cancer women showing time between diagnosis 
and treatment start greater than six months (p = 0.0005); 
286.1% higher among women with tumor staging III or 
IV (p<0.0001); 86.3% higher among those women with 
histological grade 3 (p= 0.0514); 167.4% and 91.0% 
higher in those women cared at small size (p= 0.0188) 
and medium-size units (p= 0.0395); and 104.9% higher 
in those uninsured seen at single units  (p= 0.0542).

In contrast, hazard rate was 55.2% lower among pa-
tients undergoing breast surgery (p= 0.0043), and 71.5% 
lower in those receiving hormone therapy of no specifi c 
line (p<0.0001).

In this prevalent cohort, the fi nding of no statistical sig-
nifi cance for the variable time between treatment start 
and study enrollment (November 1st, 1999), though 
indicating a protection trend for “survivors,” shows 

that hazard rate among survivors was not statistically 
different from that of incident cases.

DISCUSSION

The present study showed prognosis factors for 
breast cancer consistent with those described in the 
literature.6,11,14,a Better survival rates are associated 
to tumor staging I, histological grade 1, and positive 
hormone receptors.

The Kaplan-Meier analysis showed higher probability 
of survival in women aged 70 or more at diagnosis or 
at treatment start and lower probability of survival in 
women younger than 35. These results are contrasted4,14 
and corroborated,6,14, respectively, in the literature. 
Cox’s model, however, did not corroborate the notion 
of an independent effect of age when the remaining 
variables were controlled for.

Table 3. Kaplan-Meier analysis comparing breast cancer survival by clinical and demographic variables (n = 310). State of Rio 
de Janeiro, Southeastern Brazil, 1999–2002.

Variable n Women alive at the end of the study (%) p-value

City of residence 0.7230

No cancer service available 98 70.4

Cancer service available 212 73.1

Age at treatment start (years old) 0.0101

Less than 35 11 45.4

35 or more and less than 70 244 71.3

70 or more 55 81.8

Age at diagnosis (years) 0.0001

Less than 35 13 38.5

35 or more and less than 70 243 72.0

70 or more 54 81.5

Staging <0.0001

I 27 96.3

II 123 86.2

III 98 64.3

IV 38 21.0

Unknown 24 87.5

Histopathology grade 0.0041

Well-differentiated (G1) 13 92.3

Moderately differentiated (G2) 122 78.7

Poorly differentiated (G3) 50 70.0

Unknown 125 64.8

Hormone receptor <0.0001

Positive 177 83.6

Negative 43 69.8

Unknown 90 51.1

a National Comprehensive Cancer Network. NNCN Clinical Practice Guidelines in Oncology: breast cancer. Versão 2, 2008 [internet]. [citado 
2008 fev 25]. Disponível em: http://www.nccn.org/professionals/physician_gls/PDF/breast.pdf
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Disease staging at diagnosis is often a major factor 
determining survival of cancer patients because some 
treatments are only indicated for tumors at an early 
stage and are more effective if started before tumor 
metastasis.3 The fi ndings of the present study ascertain 
the well-known inverse relationship between survival 
rate and cancer staging at diagnosis.8

In regard to factors related to the infrastructure of care 
units studied, there remained independently associated 
to lower instantaneous risk of death in the Cox model 
the variables indicative of insured care in single units 
and, implicitly, care at large-size units. These fi ndings 
are corroborated in the literature, which reported longer 
survival of cancer patients treated in large reference 
centers1,9,12 and in those patients with coverage of health 
insurance.2 The literature also reports more favorable 
outcomes in better-off areas with better socioeconomic 
conditions, which supports the trend observed of longer 
survival in capital services.7,15

In the present study, due to specifi c characteristics of 
cancer care in the state of Rio de Janeiro, variables 

such as type of unit, service category and location are 
strongly correlated because they represent, hegemoni-
cally, similar characteristics.

The analysis of treatment regimens showed better 
outcomes among women receiving hormone therapy, 
surgery, and radiotherapy, followed by those undergo-
ing surgery plus any combined therapy (surgery plus 
hormone therapy; surgery plus radiotherapy). Non-
hormone chemotherapy was the single strategy with 
the worst outcome.

Surgery was particularly a determinant of survival in 
all prevalent cases, both for surgery only and for com-
bined therapy. The same was reported by Rao et al13 
while studying women over 80, supporting the current 
protocols and recommendations made by authorities of 
best practices in health.

The fi nding of lower risk of death in patients who started 
treatment earlier (less than 6 months after diagnosis) 
also corroborates what it was expected and the litera-
ture, showing better survival rates associated to early 
diagnosis and timely and adequate treatment.9,17

Table 4. Cox regression model for breast cancer survival analysis (n =310). State of Rio de Janeiro, Southeastern Brazil, 
1999–2002.

Variable
Non-adjusted hazard ratio Adjusted hazard ratio

Estimate 95% CI Estimate 95% CI 

Time between treatment start and study enrollment (months) 0.97 0.72;1.31 0.79 0.57;1.08

Time between diagnosis and treatment start

<6 months 2.63 1.46;4.75 3.13 1.65;5.95

 ≥6 months 1.00 1.00

Staging

III and IV (not curable) 5.93 3.51;10.02 3.86 2.14;6.95

I, II and unknown (ref) 1.00 1.00

Histopathology  grade

G3 (high) 1.17 0.67;2.06 1.86 0.10;3.49

G1, G2 and unknown (ref) 1.00 1.00

Surgery

Yes 0.21 0.13;0.33 0.45 0.26;0.78

No (ref) 1.00 1.00

Hormone therapy 

No specifi c line 0.16 0.10;0.27 0.29 0.16;0.51

First, second, and no therapy (ref) 1.00 1.00

Service size

Small 1.87 0.96;3.63 2.67 1.18;6.08

Medium 1.38 0.85;2.25 1.91 1.03;3.54

Large (ref) 1.00 1.00

Type of unit and health insurance

Single unit and insured 1.97 1.12;3.47 2.05 0.99;4.25

CACON and single unit and insured (ref) 1.00 1.00

Ref: reference
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To investigate the effects of treatment-associated re-
sults, a randomized clinical trial is a powerful design as 
it reduces bias effects and can establish a close relation-
ship between cause and effect. However, some aspects 
of care affecting its results cannot be assessed through 
randomized clinical trials. Observational studies are a 
practical and feasible approach. In addition, the overall 
effectiveness of services is not determined only by the 
effi cacy of a given treatment but also the context where 
treatment is provided.3

Since the purpose was to assess care provided in cancer 
units based on data from patients attending these services, 
patients who were already receiving treatment (prevalent 
cases) were not excluded form the analysis. While this 
choice allowed a more thorough assessment of patients 
under treatment and, therefore, of services provided, it 

required more complex statistical analyses, mostly the 
replacement of a priori probabilities of survival with 
probabilities conditioned to the assumption that patients 
were alive at the beginning of the study period.

In conclusion, the study results showed there are dif-
ferences in the probability of breast cancer survival 
associated to the characteristics of care units and in-
terventions provided, regardless of the effect of patient 
clinical characteristics. These results are expected to 
help develop cancer care practices in the state of Rio 
de Janeiro and formulate policies for cancer control in 
Brazil. The current Decreea that regulates SUS contract-
ing of cancer services prioritizes comprehensive care 
to cancer patients and thus single units are no longer 
contracted for cancer treatment. Hopefully this regula-
tion will be actually put into effect.

a Ministério da Saúde. Portaria nº 741, de 19 de dezembro de 2005. Defi ne as unidades de assistência de alta complexidade em oncologia, 
os centros de assistência de alta complexidade em oncologia (CACON) e os centros de referência de alta complexidade em oncologia e suas 
aptidões e qualidades. Diário Ofi cial União. 23 dez 2005.
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