ORIGINAL
ARTICLE

Hospital-Based Cancer Registry: Methodological Proposal for Correction of Lung Cancer
Staging
doi: https://doi.org/10.32635/2176-9745.RBC.2023v69n2.3753

Registros Hospitalares de Cdncer: Proposta Metodoldgica para Corregéo do Estadiamento de Cancer de Pulmdo
Registros Hospitalarios de Cancer: Propuesta Metodoldgica para la Correccion de la Estadificacion del Cancer de Pulmon

Tayna Sequeira Valerio'; Mario Jorge Sobreira da Silva?; Ménica Rodrigues Campos?; Debora Castanheira Pires®; Carlos Henrique
Dantas Cardoso®; Lara Vinhal Faria$; Silvio Rodrigues Campos’; Luisa Arueira Chaves?; Aline Pinto Marques®; Jéssica Muzy';
Isabel Cristina Martins Emmerick™

ABSTRACT

Introduction: A major challenge to utilize the registries and secondary databases is the quality of the data and the percentage of losses in
strategic and necessary variables for better effectiveness of the database. Objective: To propose a correction method for the cancer staging
variable of the Hospital-Based Cancer Registry (HBCR), to improve its completeness and quality. Method: HBCR-based descriptive
analysis covering Brazil’s Federation Units from January 2013 to December 2019. Due to its high mortality in Brazil and worldwide,
lung cancer was selected as case for database correction. The analyzes were performed with the software SAS Studio for statistical analyzes
and the data were organized in Excel®. Results: The total number of cases registered at the HBCR was 86,026, and 32% of the variable
of interest, staging, were missed. At the end of the correction process, the missed data reached 9.8%, corresponding to a recovery of
22.2%. Conclusion: The proposed methodology is an advance for the correction of the HBCR database on the treatment of lung cancer,
allowing a more extensive use, with better representativeness of different country regions, and potential utilization in other topographies.
Key words: hospital records; electronic health records; database management systems; lung neoplasms; neoplasm staging.

RESUMO
Introdugio: Um grande desafio para a utilizagio de registros e bases de dados
secunddrias € a qualidade do registro e o percentual de perdas em varidveis

RESUMEN

Introduccién: Un gran desafio para el uso de registros y bases de datos
secundarias es la calidad del registro en s, el porcentaje de pérdidas en variables
estratégicas y necesarias para el pleno uso de la base de datos. Objetivo:
Proponer un método de correccién de la variable estadificacién en el 4mbito
de los Registros Hospitalarios de Céncer (RHC), con el fin de mejorar su
exhaustividad y calidad. Método: Andlisis descriptivo, abarcando las Unidades
de la Federacién. Se utilizé el RHC como fuente de informacién, de enero
de 2013 a diciembre de 2019. El cincer de pulmén fue elegido como caso
para la correccién de la base de datos, debido a su alta tasa de mortalidad en
el Brasil y en el mundo. Los andlisis se realizaron con el soffware de andlisis
estadistico SAS Studio y los datos se organizaron en Exce/°. Resultados: El

estratégicas e necessdrias A plena utilizagdo do banco. Objetivo: Propor
um método de correcio para a varidvel de estadiamento no 4mbito dos
Registros Hospitalares de Cancer (RHC), a fim de aprimorar sua completude
e qualidade. Método: Estudo descritivo, abrangendo as Unidades da
Federagdo, utilizando-se como fonte de informagio o RHC, de janeiro de
2013 a dezembro de 2019. O cincer de pulmao foi escolhido como caso
para a corregdo do banco, em razio da sua alta taxa de mortalidade no
Brasil e no mundo. As andlises foram realizadas com o soffware de andlises
estatisticas SAS Studio e a base de dados organizada em Excel®. Resultados:

O total de casos registrados no RHC foi de 86.026, e a varidvel de interesse,
o estadiamento, teve um total de 32,0% de perda. Ao final de todas as etapas
de correcio, a perda foi de 9,8%, correspondendo a 22,2% de recuperagio.
Conclusao: A metodologia proposta representa um avango na corre¢io do
banco do RHC, possibilitando a utilizagdo dos dados de base secundaria,
com melhor representatividade das diferentes Regides do pais, sobre o
tratamento de cincer de pulmao, com possibilidade de expansio de seu
uso para outras topografias.

Palavras-chave: registros hospitalares; registros eletronicos de satde; sistemas

total de casos registrados en el RHC fue de 86 026, y la variable de interés, la
estadificacién, tuvo una pérdida total del 32,0% Al final de todas las etapas esta
fue de 9,8%, es decir el 22,2% de recuperacion. Conclusién: La metodologfa
propuesta representa un avance en la correccién del RHC, permitiendo una
mejor utilizacién de la base de datos, con una mejor representatividad de las
diferentes regiones del pais, sobre el tratamiento del cincer de pulmén, con
la posibilidad de expandir su uso a otras topograffas.

Palabras clave: registros de hospitales; registros electrénicos de salud;
sistemas de administracién de bases de datos; neoplasias pulmonares;

de gerenciamento de base de dados; neoplasias pulmonares; estadiamento estadificacion de neoplasias.

de neoplasias.
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INTRODUCTION

Health information systems are vital for health
management'. Brazil relies on a set of information systems
covering mortality, live births, compulsory notifiable
diseases?, and registries for specific diseases as cancer’.

The cancer monitoring and surveillance systems differ
from others since their finality is to estimate the disease
burden and incidence-related risk factors. Accurate data
about tumor anatomic and morphologic locations are
necessary to classify the extent of cancer and its main
outcomes that should encompass information about cure,
recurrence or relapse, survival and mortality*.

Hospital-based cancer registries (HBCR) are important
tools to improve the quality of care provided to the
individual with cancer’. Its implementation is easy since it
collects, stores, processes, and analyzes systematically and
continuously information about patients consulted in a
hospital with confirmed diagnoses. To consolidate most
of the HBCR, Brazil utilizes the SisRHC, a computer-
based data system developed and offered by the National
Cancer Institute (INCA)®.

The databases consolidated according to the year of the
first consultation reported by the hospital are sent to form
the national base of HBCR under INCA’s supervision
through IntegradorRHC". Keeping the continuous
operation of HBCR and sending data to IntegradorRHC
routinely are mandatory actions for the accredited high-
complexity cancer hospitals of the National Health System
(SUS) and optional for non-accredited hospitals®.

The HBCR has 46 variables divided into
sociodemographic, epidemiologic, and clinical data’.
The great challenge to utilizing secondary registries and
databases is the registry’s quality due to the percentage of
losses of strategic variables and the necessity to use these
bases fully. HBCR is no exception, as completeness and
inconsistencies issues have been identified in the system'®'2.

The development of strategies to minimize the
impact of these problems and improve the quality of
the information analyzed is challenging. Lima et al.?®
had to exclude 24.06% of the cases while analyzing the
spatial distribution of the diagnosis of advanced stage and
mortality by lung cancer and association with the offer of
services and socioeconomic indicators of the country due
to missed information about patients’ staging, furthermore
for being concentrated in specific regions of Brazil.

This article aims to propose a method to correct the
staging variable in HBCR to improve its completeness
and quality.

METHOD

HBCR’ was the source of information from January
2013 to December 2019, with descriptive analyses
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covering all the Brazilian Federative Units (FU) and
Regions.

Lung cancer was selected as a case to correct the
database due to its high mortality rate in Brazil and
worldwide!'“!¢. Operationally, the cases were selected
according to the International Classification of Diseases
and Related Health Problems, version 10 (ICD-10 =
“C34”, based on the variable “LOCTUDET”®.

The statistic software SAS Studio was utilized for the
analyses and the database was organized in Excel®.

The HBCR lung cancer staging variable is categorized
into: 1A, IIA, 1B, IIB, IIIA, IIIB and IV. Given the
impossibility of retrieving information about losses at this
level of detail, the staging was recategorized into:

a. “Initial” (IA, IIA, IB, IIB), the disease is located in

the lung and has a better prognosis, consequently.

b. “Advanced” (IIIA, IIIB and IV), compromise of

lymph nodes and/or metastases to other organs
and lower global survival.

Considering that the information about the first
treatment is fully available in HBCR, the correction
proposal is based on the assumption that this registry is
defined according to the staging at the diagnosis. According
to lung cancer management protocols, most of the patients
at initial staging will undergo surgical treatment, and those
at advanced staging, systemic treatment”?. In addition,
according to the HBCR consistency manual, surgical
procedures only for diagnosis should not be filled in
this variable because it refers specifically to procedures
performed as first treatment.

It has been decided to use the patient’s residence and
not where the treatment was performed. The total losses
for the FU of residence was 532 (0.61% of the total
registries), for which no correction or redistribution was
done, and these were not included in the correction tables.

The proposal for correction of the losses of staging
(‘ESTADIAM’ at HBCR) considered the following phases
sequentially:

Phase 1: the variable TNM was utilized — defined as
“Assigning a letter or number to describe the tumor
according to the TNM System” — Classification of
Malignant Tumors'®. Based in the characteristics of the
primary tumor (T), T1 and T2 are classified as the initial
stage and T3 and T4, advanced stage.

Phase 2: after Phase 1, the remaining staging losses were
corrected with the variable “RZNTR”, the main reason
for not performing the treatment. If the main reason was
advanced disease without the possibility of treatment
or other associated diseases, the registry was considered
advanced stage (stage 3 or 4).

Phase 3: after Phase 2, the remaining losses were corrected
according to the variable “PRITRATH”, the first
treatment received at the hospital. If chemotherapy has
been registered at this variable, the losses were considered



advanced stage, and if surgery was registered, the losses
were determined as initial stage.

Phase 4: the remaining losses after Phase 3 were corrected
utilizing the staging variable “ESTDFIMT” at the end
of the first treatment. If death was registered, consider
advanced staging. This phase was not performed for the
State of Sdo Paulo because the State does not fill this
variable at the HBCR.

Phase 5: the remaining losses after Phase 4 were corrected
utilizing the variable “RZNTR?”, the main reason for
not performing the antineoplastic treatment. If death
was registered for not treating, the registry of loss was
considered as advanced staging.

In order to evaluate the consistency of the proposal of
correction, an interrater reliability analysis was performed,
for which the cases where the staging variable was filled
were selected. A variable titled “new staging recovered”
was created after the proposal phases had been completed
and compared with the original variable through the
calculation of the percent of agreement and adjusted
Kappa by the prevalence with its respective confidence
interval.

The review by the Institutional Review Board (IRB)
was waived because only deidentified secondary data were
utilized according to Directive 466", December 12,2012,
of the National Health Council.

RESULTS

The percent of losses of the variables utilized in the
proposal of correction of the staging variable for Brazil,
Regions, and FU is portrayed in Table 1. The total number
of cases of lung cancer in Brazil registered at the HBCR?
was 86,026 and a total loss of 32.0% for the staging
variable. The highest percent of loss among macroregions
was found in the North Region, where 53.3% of the cases
had missing data for the variable and the lowest was in
the Southeast Region, with a loss of 22.2% of the cases.
Considering the FU, the State of Amazonas presented the
highest percent of loss (71.7%,) and the State of Piaui,
the lowest (5.0%).

Given the variables utilized for the correction, including
TNM, a variable that determines the staging, the losses
were high and followed the same profile as the variable
“ESTADIAM”. On the contrary, for the variables related
to the treatment provided, the percentage of losses was
much lower, being higher than 10% only in the North and
Northeast Regions and approximately 2% in the Southeast
Region. For the States of Paraiba, Rio Grande do Norte and
Minas Gerais, the percent was lower than 1% (Table 1).

The high national percent of loss for the variable
“Stage of the disease at the end of the first treatment at the

HBCR: Methodological Proposal to Correct Staging

hospital” (41.9%) occurs because the State of Sio Paulo,
which accounts for nearly 25% of the cases in Brazil, does
not collect this information.

The percent of total recovery is the sum of the percent
of recovery at each phase of the correction (Table 2). The
variable “first treatment” (phase 3) contributed the most
to the recovery of the loss of staging. Nationwide, the
total loss was 32% and, at the end of all phases, 9.8%, a
percent of recovery of 22%, for which phase 3 accounted
for 12.7%.

The proposal presented for Brazil resulted in a loss
reduction of 69.4%. The Region with the most significant
decrease was Southeast (71.3%), and the lowest was
Midwest (60.8%). The percent of recovery of the staging
variable was higher than 60% for all the States, except
Rondénia (44.5%) and Mato Grosso (55%). Overall,
according to the FU, the final percent of loss continued
above 15% for the States of Acre, Rond6nia, Alagoas, Pard,
Paraiba, Sergipe, Goids, Mato Grosso, Santa Catarina and
Federal District (Table 3).

Given the national-based distribution of initial and
advanced staging, 9.2% of the cases were diagnosed as
initial and 58.8% as advanced staging, with 32% of losses
before the correction. After the correction, these results
were revised to 15.8%, 74.4%, and 9.8%, respectively.
The percent of initial staging, only for the valid cases,
initially at 13.5%, raised to 17.6%, and the advanced
staging consequently declined from 86.5% to 82.4% with
high variation among FU.

The reliability of the proposal (Table 4) reached 81.3%
of the agreement for Brazil and Kappa-adjusted of 0.63%.
The percent of agreement varied from 79.1% in the North
to 84.7% in the Midwest Regions; the FU of Maranhao
presented the lowest percent of agreement of 59.7% and
the highest in Roraima with perfect agreement, followed
by Sergipe with 95% of agreement. The median of the
percent of agreement was 81.9%, and the interquartile
range was 79.4%-87.9.

DISCUSSION

The present proposal of correction of the staging
variable reached a high percent of recovery (69%). The
treatment variables were collected as trustworthily as
possible and allowed improved accuracy when the disease’s
initial staging (stage I or II) or advanced staging (stages II
or IV) was determined.

Despite the limitations of the variables utilized, the
first treatment, which is the variable that contributed
most to the correction, follows strictly clinical criteria.
Additionally, the proposal is conservative because it
corrects the staging only if the systemic treatment

Revista Brasileira de Cancerologia 2023; 69(2): e-093753
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Table 1. Number of lung cancer cases, number and percent of losses of the staging variable, TNM, reason-to-not-treat, first treatment received
at the hospital and stage of the disease at the end of the first hospital treatment. Brazil, Regions and FU of residence, 2013 to 2019

Reason-o-of- First treatment Stage of the disease
FU Cases Staging TNM - received at the at the end of the first
hospital treatment at the hospital
N N % N % N % N % N %
Brazil 86,026 27,714 320 46,998 543 539 6.2 4,485 5.2 36,265 41.9
North 3,407 1,819 53.4 2,212 64.9 262 1.7 349 10.2 472 13.9
AC 337 177 525 179 531 29 8.6 n 33 9% 279
AM 544 390 ni 443 814 28 51 6 11 42 17
AP 81 42 518 56 69.1 3 37 7 8.6 14 173
PA 1,265 698 55.2 919 72.6 175 13.8 24 1.9 124 9.8
RO 592 357 60.3 393 66.4 2 39 172 290 19 20.1
RR 79 32 405 49 62.0 2 25 2 25 21 26.6
T0 509 123 242 173 34.0 2 04 127 250 58 14
Northeast 17,241 7,286 423 12,149 705 2,169 12.6 1,891 11.0 4,446 25.8
AL 1,212 782 64.5 902 74.4 69 57 145 120 254 210
BA 3,049 1,743 572 2212 725 197 65 204 6.7 559 183
CE 5,236 1,782 340 4,225 80.7 1,323 25.3 1137 217 1,512 1.7
MA 1471 408 277 960 65.3 136 9.2 82 56 291 19.8
PB 1,245 710 57.0 921 74.0 14 1.1 153 0.2 889 74
PE 2,095 855 408 1,509 720 167 8.0 57 27 325 155
PI 1,029 51 50 169 164 134 13.0 31 30 282 274
RN 1,277 436 34.1 704 55.1 52 4.1 9 0.7 65 51
SE 627 519 82.8 547 87.2 77 123 73 1.6 269 429
Midwest 3,388 1,286 38.0 1,865 55.0 247 73 257 7.6 1,245 36.7
DF 746 344 46.1 480 643 59 79 76 10.2 144 19.3
GO 814 343 421 445 547 67 8.2 97 1.9 514 63.1
MS 979 290 29.6 450 46.0 60 6.1 48 49 273 279
MT 849 309 36.4 490 5171 61 72 36 42 314 370
Southeast 38,577 8,557 22.2 16,356 424 801 2.1 842 2.2 23,905 62.0
ES 1,851 748 404 1,501 81.1 180 97 118 6.4 340 184
MG 11,009 3,050 271 5,550 504 267 24 90 0.8 2819 25.6
RJ 5,575 2,273 408 3,583 64.3 333 6.0 212 38 658 1.8
SP 20,142 2486 123 5722 284 21 0.1 422 21 20,088 99.7
South 23413 8,548 36.5 14,133 604 1816 7.8 1,058 4.5 5927 253
PR 5,704 1,453 255 2,904 509 191 35 75 1.3 526 0.60
RS 12,580 4,404 350 7374 58.6 1,439 114 743 59 4,090 325
SC 5,129 2,691 525 3,855 75.2 186 36 240 47 1,311 25.6

Caption: FU = Federative Unit.

“chemotherapy” is applied. This decision is based on the
treatment protocol that does not utilize systemic treatment
for initial staging in addition to not being recommended
surgical treatment for advanced disease”'®".

The proposal herein overestimates the cases diagnosed
as initial because it assumes that surgical procedures as the

Revista Brasileira de Cancerologia 2023; 69(2): e-093753

first treatment would be utilized only in cases in which
it is specifically indicated. For Brazil, nevertheless, it
was noticed that 10% of individuals diagnosed with late
staging in 2019 were submitted to surgery as the first
treatment. Still, regardless of this finding, the authors
opted to keep the correction as such, since it follows the
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Table 2. Initial and final percent of losses and total percent of recovery and per phase of correction of the staging variable. Brazil, Regions,

and FU of residence, 2013 to 2019

Staging Percent of recovery per phase
Initial Final RSO NM Main reason (advanced First End of the first  Main reason
loss loss disease) treatment treatment (death)

UF % % % % % % % %
Brazil 32.0 9.8 22.2 1.9 29 12.7 1.5 3.2
North 534 17.4 36.0 29 7.2 16.0 3.9 6.0
AC 525 202 323 03 59 134 15 1.2
AM 712 114 59.8 02 23.0 293 6.2 11
AP 518 13.6 382 1.2 25 333 12 0.0
PA 552 17. 38.1 5.6 6.8 115 1.7 125
RO 60.3 334 26.9 24 0.8 18.1 5.6 0.0
RR 405 15.2 253 51 6.3 12.6 0.0 1.3
T0 242 45 19.7 04 0.6 104 77 0.6
Northeast 423 13.0 29.3 2.1 4.1 17.8 2.6 2.7
AL 64.5 16.9 476 4.0 37 35.1 25 23
BA 572 135 7 35 31 26.8 52 51
CE 340 135 205 02 39 132 1.6 1.6
MA 271 8.2 195 09 6.6 84 23 1.3
PB 57.0 20.6 36.4 37 0.1 285 22 1.9
PE 408 17 29.1 20 79 141 13 38
Pl 50 15 35 0.8 0.1 1.8 08 0.0
RN 34.1 1.8 223 13 78 8.7 09 36
SE 828 07 61.1 93 05 38.1 99 33
Midwest 38.0 14.9 23.1 2.2 4.2 11.6 2.0 3.1
DF 46.1 16.9 292 28 6.4 132 44 24
GO 421 16.5 25.6 1.8 25 145 22 46
MS 29.6 10.7 18.9 1.6 6.4 8.2 08 1.9
MT 36.4 16.4 200 28 13 1n3 1.0 36
Southeast 22.2 6.4 15.8 1.2 2.2 8.1 0.7 3.7
ES 404 8.2 322 11 12 234 1.6 49
MG 271 74 203 22 25 108 09 39
RJ 408 15 293 35 6.9 120 26 43
SP 123 42 8.1 0.0 07 41 0.0 33
South 36.5 1.1 25.4 2.9 24 16.2 1.6 24
PR 255 7.1 184 1.2 35 8.7 0.6 44
RS 350 1n3 237 38 21 149 1.1 1.8
SC 525 153 372 25 20 271 3.6 14

Caption: FU = Federative Unit.

protocol of lung cancer treatment. These results show that
data collection and compliance with the protocol should
undergo a deep analysis.

The consistency of the results of the correction
proposal is closely related to the quality of the information
found in the databases. The authors deemed as satisfactory
the overall result of the analysis of agreement. For some

FU, the proposal of correction reached an agreement
below the expected, requiring improvement of the quality
of the registry and investigation of other possibilities
of imputation of the losses. It is also necessary that
future studies address the validation of the proposal
when compared with multiple proposals of correction
and imputation of losses. The authors believe that the

Revista Brasileira de Cancerologia 2023; 69(2): e-093753
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Table 3. Number of lung cancer cases, number and percent of losses of the staging variable before and after the correction, per classification

of staging. Brazil, Regions and FU of residence, 2013 to 2019

Before the correction After the correction
FU Total Loss Initial staging A::;?:;d Loss Initial staging A:::;?;Zd corrne/:ﬁon
N N % N % N % N % N % N %

Brazil 86,026 2749 320 7914 9.2 50,616 588 8404 9.8 13630 158 63,992 744 69.4
North 3407 1819 534 18 54 1403 412 591 173 388 114 2428 713 67.5
AC 337 177 525 17 50 143 424 68 202 19 5.6 250 742 61.6
AM 544 3% 717 29 53 125 280 62 14 83 153 399 734 84.1
AP 81 42 519 5 6.2 34 420 1M 136 9 n1 61 75.3 738
PA 1,265 698 552 50 40 517 409 17 172 12 89 936 740 68.9
RO 592 357 603 49 83 186 34 198 335 83 140 3N 525 445
RR 79 32 405 3 38 4 557 12 152 5 6.3 62 785 62.5
T0 509 123 242 32 6.3 354 696 23 45 77 151 409 804 81.3
Northeast 17,241 7,286 423 928 54 9,027 524 2246 13.0 2312 134 12,683 73.6 69.2
AL 1,212 782 645 50 41 380 314 205 169 2601 215 746 616 73.8
BA 3049 1743 572 150 49 115 379 412 135 606 199 2031  66.6 76.4
CE 526 1782 340 254 49 3200 611 706 135 381 73 4149 792 60.4
MA 147 408 277 106 72 957 651 120 82 164 112 187 807 70.6
PB 1,245 710 570 76 6.1 459 369 25 206 309 248 680 546 63.9
PE 2,095 855 408 17 56 1123 536 245 117 209 100 1641 783 713
Pl 1,029 51 50 100 9.7 878 853 15 15 m 108 903 87.8 705
RN 1,277 436 341 66 52 775 607 151 M8 137 107 989 715 65.4
SE 627 519 828 9 14 99 158 136 217 134 N4 357 569 73.8
Midwest 3388 1,286 380 268 79 1,834 541 504 149 419 124 2465 728 60.3
DF 746 344 46 73 9.8 329 441 126 169 123 165 497 666 634
GO 814 343 42 64 79 407 500 134 165 97 19 53 716 60.9
MS 979 29 296 79 8.1 610 623 105 107 109 111 765 781 63.8
MT 849 309 364 52 6.1 488 575 139 164 90 106 620 730 55.0
Southeast 38,577 8557 222 4598 119 25422 659 2456 64 6277 163 29,844 774 7.3
ES 1,851 748 404 89 48 1014 548 151 82 354 191 1346 727 79.8
MG 11,009 3050 277 922 84 7037 639 818 74 1653 150 8538 776 732
RJ 5575 2273 408 283 51 3019 542 639 M5 594 107 4342 779 719
SP 20142 2486 123 3304 164 14352 713 848 42 3676 183 15618 775 65.9
South 23413 8548 365 1935 83 12930 552 2,607 11.1 4234 181 16572 708 69.5
PR 5704 1453 255 474 83 3777 662 403 7] 708 124 4593 805 723
RS 12580 4404 350 1,050 91 7026 559 1420 13 2295 182 8865 705 67.8
SC 5129 2691 525 3N 61 2127 415 784 153 1231 240 3114 607 709

Caption: FU = Federative Unit.

correction of the staging following the phases mirrors the
reality better than the simple imputation of data given the
proportional distribution of the valid cases of the original
variable (staging).

The correction is an advance in utilizing information
on HBCR compared to other studies'>** which decided

Revista Brasileira de Cancerologia 2023; 69(2): e-093753

to exclude the losses while analyzing lung cancer. These
studies have an important selection bias since the quality
of the information registry varies significantly across the
FU. For instance, 70% of the cases of lung cancer in the
State of Amazonas would be eliminated if staging losses
were excluded.



HBCR: Methodological Proposal to Correct Staging

Tabela 4. Number of lung cancer cases, number and percent of losses of the staging variable before the correction, percent of agreement of the
variable new staging recovered, Kappa-adjusted by the prevalence and confidence interval. Brazil, Regions and FU of residence, 2013 to 2019

Total Staging (missing)
FU Agreement Kappa Cl (95%)
N N %

Total 86,026 27,496 32.0 81.3 0.63 0.61 0.63
North 3,407 1,819 53.4 79.1 0.58 0.53 0.63
AC 337 177 52.5 93.4 0.87 0.77 0.97
AM 544 390 71.7 89.3 0.79 0.67 0.91
AP 81 42 51.8 75.0 0.50 0.12 0.88
PA 1,265 698 55.2 85.0 0.70 0.63 0.77
RO 592 357 60.3 78.3 0.57 0.41 0.72
RR 79 32 40.5 100.0 1.00 1.00 1.00
TO 509 123 24.2 62.1 0.24 0.13 0.35
Northeast 17,241 7,286 42.3 80.6 0.61 0.59 0.63
AL 1,212 782 64.5 79.6 0.59 0.51 0.68
BA 3,049 1,743 57.2 74.6 0.49 0.44 0.55
CE 5,236 1,782 34.0 88.5 0.77 0.74 0.80
MA 1,471 408 27.7 59.7 0.16 0.12 0.27
PB 1,245 710 57.0 66.2 0.32 0.23 0.42
PE 2,095 855 40.8 87.9 0.76 0.71 0.80
Pl 1,029 51 5.0 87.6 0.75 0.70 0.80
RN 1,277 436 34.1 82.2 0.64 058 0.71
SE 627 519 82.8 95.3 091 0.80 1.00
Midwest 3,388 1,286 38.0 84.7 0.69 0.66 0.74
DF 746 344 46.1 87.3 0.75 0.66 0.83
GO 814 343 421 87.8 0.76 0.67 0.84
MS 979 290 29.6 79.2 0.58 0.51 0.66
MT 849 309 36.4 87.6 0.75 0.69 0.82
Southeast 38,577 8,557 22.2 81.9 0.64 0.63 0.65
ES 1,851 748 40.4 90.7 0.81 0.77 0.95
MG 11,009 3,050 27.7 80.6 0.61 0.59 0.63
RJ 5,575 2,273 40.8 91.6 0.83 0.81 0.85
SP 20,142 2,486 12.3 79.7 0.59 0.58 0.61
South 23,413 8,548 36.5 80.8 0.62 0.60 0.63
PR 5,704 1,453 25.5 79.5 0.59 0.56 0.62
RS 12,580 4,404 35.0 80.9 0.62 0.57 0.64
SC 5,129 2,691 52.5 82.8 0.66 0.62 0.69

Captions: FU = Federative Unit; CI = Confidence interval.

This methodology of loss recovery can be replicated
and matched to other topographies®’, expanding the
utilization of HBCR in future studies.

The quality of the staging registry and the variables
utilized in the correction varied widely per State and are
similar to those presented by other information systems®*.
A perfect proposal of correction or imputation

does not exist. It is, therefore, vital to invest in

strengthening the country’s information system and the
health professional’s correct filling of the data — these
are essential actions to construct reliable indicators of
health status. Lung cancer staging information is critical
to planning actions and health services, especially in
designing care networks to reinforce reference and
counter-reference systems to ensure equitable access by
the population.
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CONCLUSION

The methodology is an advance in correcting the
HBCR database since it produces reliable results and
robust analyses that effectively mirror the differences in
treating lung cancer by each country Region, possibly
expanding its use to other topographies.
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