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ABSTRACT: Objective: To estimate the degree of agreement and validity of diagnoses of asbestos-related
malignant neoplasms registered in the Hospital Information System of the Brazilian Unified Health System
(SIH/SUS), in comparison to the Hospital Cancer Registries of the State of Sdo Paulo (HCR/SP). Methods:
Deaths with records of malignant neoplasms associated with asbestos were identified and extracted from SIH/
SUS between 2007 and 2014. Deaths in cases registered in the HCR/SP were extracted for the same period. The
databases were linked using software Link Plus. A single ICD-10-coded diagnosis selected from each system was
analyzed. The proportion of agreement, and the sensitivity, specificity and predictive values were estimated.
Results: 19,458 pairs were found with records in both bases. The proportion of agreement was high, ranging
from 92.4% for the unknown primary site, to 99.7% for cancer of the pleura. The Kappa Index ranged from
0.05 (95%CI 0.04 — 0.07) for cancer of the pleura to 0.85 (95%CI 0.84 — 0.87) for lung cancer. Sensitivity varied
from 0.08 (95%CI 0.01 — 0.25) for cancer of the pleura, to 0.90 (95%CI 0.90 — 0.91) for lung cancer. Conclusion:
Diagnosis of asbestos-related malignancies reached higher levels of agreement and validity when common.
Rare diagnoses showed low accuracy in SIH/SUS.
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SILVA,D.RM. ET AL.

RESUMO: Objetivo: Estimar o grau de concordancia e validade dos diagnosticos de neoplasias malignas relacionadas
a exposi¢io ao asbesto registrados no Sistema de Informagio Hospitalar do Sistema Unico de Satide (SIH/SUS),
em comparagio aos Registros Hospitalares de Cancer do Estado de Sao Paulo (RHC/SP). Métodos: Obitos com
registros de neoplasias malignas associadas ao asbesto foram identificados e extraidos do STH/SUS entre 2007 e
2014. Obitos nos casos de cancer registrados na base do RHC/SP foram extraidos para o mesmo periodo. Essas
bases foram unidas pelos mesmos individuos empregando-se o software Link Plus. Um tinico diagnéstico codificado
pela CID-O3 ou CID-10 selecionado de cada sistema foi analisado. A proporg¢do de concordéncia e a sensibilidade,
especificidade e valores preditivos foram estimados. Resultados: Encontraram-se 19.458 pares com registros nas
duas bases. A propor¢io de concordancia foi elevada, variando de 92,4% para a localizagdo primaria desconhecida
a 99,7% para o cancer de pleura. O indice Kappa variou de 0,05 (IC95% 0,04 — 0,07) para o cancer de pleura a
0,85 (IC95% 0,84 — 0,87) para o cancer de pulmao. A menor sensibilidade foi de 0,08 (IC95% 0,01 — 0,25), para
o cancer de pleura, e a maior de 0,90 (IC95% 0,90 — 0,91), para o cancer de pulmio. Conclusdo: Diagnosticos de
neoplasias malignas associadas ao asbesto alcangaram maiores niveis de concordancia e validade quando comuns.
Os diagnodsticos mais raros apresentaram baixa acuracia no SIH/SUS.

Palavras-chave: Interoperabilidade da informagio em satide. Asbestos. Neoplasias. Armazenamento e recuperagio da informag3o.

INTRODUCTION

The monitoring of epidemiological indicators of relevant diseases for public health is one
of the pillars of health surveillance, allowing to estimate the extension of morbidity and mor-
tality, the burden, the temporal variations and spatial distributions, among others, thus con-
tributing with responses of control, prevention and improvement of health of the popula-
tion. In Brazil, several health information systems (HIS) have been improved and consolidated
since the creation of the Unified Health System (SUS)'?, made available through DATASUS.

The Hospital Information System (SIH/SUS) is a HIS that registers data from admis-
sions in hospitalization services and is addressed to administrative purposes, especially to
the reimbursement of expenses in public, philanthropic and private hospitals, when associ-
ated to or hired by SUS. Since it includes 60 to 70% of the total number of hospitalizations
in the country*, SIH/SUS is also interesting for health surveillance by presenting records of
codified diagnoses, according to the International Statistical Classification of Diseases and
Related Health Problems (ICD)’.

In a study conducted as part of the project of Occupational Exposure to Asbestos and Its
Effects on Health in Brazil, Santana et al.® looked for cases of mesothelioma and/or cancer
of the pleura deaths in STH/SUS and found data that allowed to estimate diagnostic agree-
ments in 70% of the pairs. The linkage between SIH/SUS and the Mortality Information
System (SIM) increased the records of mesothelioma and/or cancer of the pleura in 32.2%
between 2002 and 2012 in the state of Sdo Paulo. These records were recovered from SIH/
SUS, and not identified in SIM®.
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The Hospital Cancer Registry (HCR) and the Population Based Cancer Registry (PBCR)
are the main bases that compose the Cancer Information System (SISCAN), of the National
Cancer Institute (INCA/SUS), addressed to the promotion of cancer prevention, care and
research in the country®”. The records of cancer are confirmed through anatomopatholog-
ical examinations in more than 90% of the cases™.

It is estimated that exposure to carcinogens in the work environment is responsible for 5
to 8% of the cancer burden in men, especially lung cancer. Among the occupational carcin-
ogens, asbestos is responsible for more than 50% of occupational lung cancers'. Asbestos,
in all of its varieties, is classified by the International Agency for Research on Cancer (IARC)
in Group 1, as a causal and/or concausal agent in mesothelioma, lung, larynx and ovarian
cancer", and possibly associated with other head and neck, pharynx, esophagus, stomach
and colorectal cancers”. Regarding mesothelioma, the transition from ICD-9 to ICD-10
expressively increased the records of the underlying cause of death by mesothelioma, due
to the existence of a specific code for the disease”. The use of cancer records was a valid
source of mesothelioma diagnoses, when compared to clinical, imaging and anatomopatho-
logical records™.

Due to its coverage, STH/SUS is a source of search for disease records, and, therefore, of
possible underreported cases of asbestos-related diseases. Its records of diagnosis and clin-
ical procedures, however, may present problems, which requires evaluations of accuracy,
especially in epidemiological analyses, both for surveillance and/or specific studies"***®.
Aiming at using SIH/SUS as a data source of malignant neoplasms associated with asbes-
tos, the objective of this study is to estimate the agreement and validity of cancer diagno-
ses related to asbestos exposure by adopting, as gold standard, the records from the HCR
in the state of Sdo Paulo.

METHODS

In this study, records of deaths with diagnosis of asbestos-related cancers in the state of
S4o Paulo coming from SIH/SUS were compared to all cases of cancer with information
of death in the HCR/SP database. The period of analysis was from 2007 to 2014, in indi-
viduals of both genders, aged 30 years of more.

DATA SOURCES

In SIH/SUS, a single patient may have several hospitalizations and diagnoses. In the
present study, only hospitalizations with a death outcome and with a mention of a cancer
of interest in one of the diagnoses (ICD-10"") were considered.

In the database of HCR/SP (consolidated by Fundag¢io Oncocentro de Sdo Paulo —
FOSPY’, we selected all cases of cancer coded by the International Classification of Diseases
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for Oncology, third edition (ICD-03)*, with death information, regardless of the cause,
excluding non-melanoma skin cancer.
Both databases were identified.

DEFINITION OF DIAGNOSES OF INTEREST

The following malignant neoplasms were considered as asbestos-related: mesothelioma
(C45), lung cancer (C34), ovarian cancer (C56) and laryngeal cancer (C32). The esophagus
(C15), stomach (C16), colon and rectal (C18-20) neoplasms were considered as suspected
relation. Cancer of the pleura (C38.4) was also selected for being a possible diagnosis that
could cover up mesothelioma. Likewise, we selected cases of head and neck cancer (C00-
C14, C30-C31) for being differential diagnosis with laryngeal cancer, as well as cancers of
unknown primary site (C80)'*"".

Among the studied oncologic groups, only mesothelioma presents a difference in iden-
tification between ICD-10 codes, classified as C45, and ICD-O3 codes, identified by mor-
phological codes 9050/3, 9051/3, 9052/3 and 9053 /3. The other groups of interest present
equivalence between the three-digit code of ICD-10 and ICD-O3. Therefore, the three-digit
codes of ICD-O3 and ICD-10 were used for asbestos-related cancers that were previously
mentioned, except for cancer of the pleura (C38.4); for the latter, we used the four-digit
classification, since, in that case, the last digit changes the tumor site®.

DATABASES LINKAGE

After standardizing the variables in the SIH/SUS and HCR/SP databases, the probabi-
listic linkage was carried out through the Link Plus software, working on standardization,
blocking and matching of variables. Link Plus is developed by the Centers for Disease Control
and Prevention (CDC/USA), and is a record linkage tool for cancer registries, and to link
a cancer registry file with external files using common identifiers**.

Gender was selected as the blocking variable and allowed that the databases were log-
ically divided in blocks, according to the link variable. Therefore, the comparison and cal-
culation of scores are limited to the records that belong to the same block.

For the matching variables, the following were selected: full name of the individual and
his/her mother as generic string and date of birth. Link Plus considers the phonetic differ-
ences, as well as the absence of parts or of the complete last name at the time of linkage for
computing the classification of matching. Thus, the software computes record linkage scores
for each established potential match. Pairs of records in which the matching variables coin-
cide get the maximum score, which is, full name of the individual, mother’s name and date
of birth. The lower the combination of records between the three identifiers, the lower the
score. We selected the “best match” option so that the software could present the best choice
in case of multiple match records. Link Plus recommends the cut-off value to be between 7
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and 10. After trials carried out with the database using 7, a high number of false-positive pairs
was observed; then, the choice was for the cut-off value of 10, selecting as potential matches
and presenting for manual review those whose score was equal to or higher than 10?'.
Finally, a manual review for the classification as a true match was conducted, in which
we not only compared the matching variables, but also the zip code and date of death.

ANALYSIS OF AGREEMENT

For the analysis of agreement, the diagnosis of HCR/SP versus the main diagnosis of
SIH/SUS of true pairs was considered, obtained from the probabilistic linkage in the previ-
ous stage. When the main diagnosis of SIH/SUS was not oncologic, secondary diagnoses
and others were used. When there were more than two oncologic diagnoses in the same
record, the determinant was the main diagnosis.

The agreement was assessed according to the ICD-10 code and the anatomical location
of malignant neoplasms among those related to asbestos exposure, according to the Cohen’s
Kappa statistics measure*, an indicator of reliability that quantifies the agreement between
observers, adjusted by those that occur by chance; therefore, it is adequate for the analysis
in this study. Besides the Kappa, prevalence-adjusted and bias-adjusted Kappa (PABAK), the
prevalence index (PI) and the bias index (BI) were calculated. Low PI and BI values suggest
that Kappa values are less subjected to bias and the effect of prevalence, whereas higher PI
and BI values tend to reduce the Kappa value**. The analyses were carried out with soft-
ware R, version 4.0 (R Development Core Team), epiR package.

VALIDITY ANALYSIS

For the validity analysis, sensitivity, specificity, positive predictive value (PPV) and nega-
tive predictive value (NPV) were calculated, with their respective 95% confidence intervals
(95%CI), considering STH/SUS in relation to HCR/SP. The results obtained in the linkage
of death records in HCR/SP (gold standard) and STH/SUS of asbestos-related tumors (lung,
head and neck, larynx, mesothelioma, pleura, esophagus, stomach, colon and rectum, ovary
and cancer of unknown primary site) were considered. The analyses were conducted in the
R software, version 4.0 (R Development Core Team), using the epiR package.

ETHICAL ASPECTS

The study was registered in the National Commission for Research Ethics (CONEP), and
approved with the Certificate of Presentation for Ethical Appreciation (CAAE) 36547514 9
0000 5030, Addendum no. 962 145 and 1 761 856, Instituto de Satide Coletiva at Universidade
Federal da Bahia.
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RESULTS

The SIH/SUS database displaying records of diseases and malignant neoplasms associ-
ated with asbestos exposure contained 360,443 multiple records of hospitalizations from
2007 to 2014, in the state of Sao Paulo. After identifying the single records with the death
outcome, the oncologic diagnoses were selected; therefore, the total obtained was 56,623
records in STH/SUS. In the same period, a total of 151,766 deaths were identified in HCR/
SP, except for cases of non-melanoma skin cancer.

AGREEMENT

Both in STH/SUS and in HCR/SP, the male gender was prevalent: 61.3 and 56.8%,
respectively. The population aged more than 50 years corresponded to 87.0% in STH/SUS
and 84.8% in HCR/SP (Table 1). After the probabilistic linkage, 64.4% of the paired cases
resulted in the male gender, and 56.2% above the age of 60 years (Supplementary Table 1).

Table 1. Characteristics of cancer deaths, according to the data sources, Hospital Cancer Registries in
the State of Sdo Paulo (HCR/SP) and the Hospital Information System (SIH/SUS), state of Sdo Paulo,
Brazil, 2007-2014.

Variables HCR/SP SIH/SUS
% %

Sex
Male 86,137 56.8 34,682 61.3
Female 65,629 43.2 21,941 38.7
Age group (years)
30-49 23,128 15.2 7,420 13.1
50-69 78,290 51.6 30,329 53.6
70+ 50,348 33.2 18,874 33.4
Year
2007 16,874 1.1 6,824 12.1
2008 18,989 12.5 5,653 10.0
2009 19,883 13.1 6,410 11.3
2010 19,983 13.2 7,025 12.4
2011 20,202 13.3 7,125 12.6
2012 19,173 12.6 7,560 13.4
2013 18,553 12.2 7,786 13.8
2014 18,109 11.9 8,240 14.6
State
S&o Paulo 143,708 94.7 55,254 97.6
Other states 8,058 5.3 1,369 2.4
Total 151,766 100.0 56,623 100.0
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The probabilistic linkage of the databases resulted in 26,196 potential matches with
scores between 10.0 and 28.3. After the manual review with divergent variables and/or
scores below 20.0, 19,458 were considered as true pairs.

In the agreement analysis, results are presented for the ICD-10 groups of cancers related,
or possibly related, to asbestos exposure. The proportion of agreement for cancer of the
pleura (99.7%), mesothelioma (99.6%) and ovarian cancer (98.7%) stood out, whereas a
lower proportion was estimated for cancer of unknown primary site (92.4%) and lung can-
cer (94.7%). However, Kappa values, differently, ranged from 0.05, for cancer of the pleura,
to 0.85 for lung cancer, suggesting an inverse performance in relation to findings of pro-
portions of agreement. These contrasts appear due to the variation in the number of cases
for specific diagnoses: 5,179 for lung cancer and only 99 for mesothelioma, and 71 for can-
cer of the pleura. Supplementary Table 2 lists the observations of each cancer of interest
in the two databases. It is possible to observe that, among the 70 paired cases of mesothe-
lioma registered in SIH/SUS, only 20 (28.6%) presented the same diagnosis in HCR, and,
among the 73 registered as cancer of the pleura, 6 (8.2%) presented the diagnosis of meso-
thelioma or cancer of the pleura in HCR (Supplementary Table 3). The Kappa of the gen-
eral table was 0.74.

For lung cancer, Kappa was 0.85 (95%CI 0.84 — 0.87), and 0.84 for stomach cancer (95%CI
0.83 —0.86). For rare tumors, the agreement was 0.33 (95%CI 0.32 — 0.35) for mesothelioma,
and 0.05 (95%CI 0.04 — 0.07) for cancer of the pleura, whereas for cancer of unknown pri-
mary site it was 0.33 (95%CI 0.32 — 0.35). For prevalence and bias indexes, the values were
0.52 t0 0.99, and < 0.01 to 0.02, respectively (Table 2).

Table 2. Agreement of asbestos-related cancer deaths linkage between in the Hospital Cancer
Registries in the State of Sdo Paulo (HCR/SP) and the Hospital Information System (SIH/SUS),
S3o Paulo, Brazil, 2007-2014.

ICD-10 Agreement (%) | Kappa(95%Cl) | PI | BI |PABAK

Respiratory system

Lung (C34) 5,179 94.7 0.85(0.84-0.87) 052 <0.01 0.89
Larynx (C32) 1,150 96.7 0.61(0.60-0.63) | 0.91 <0.01 0.93
Mesothelioma (C45) 99 99.5 0.33(0.32-0.35) = 0.99 <0.01 0.99
Pleura (C38.4) 71 99.6 0.05(0.04-0.07) | 0.99 <0.01 0.99
Digestive system
Esophagus (C15) 2,407 96.6 0.82(0.81-0.83) 0.79 <0.01 0.93
Stomach (C16) 3,694 95.7 0.84(0.83-0.86) = 0.66 <0.01 0.91
Colon and rectum (C18-C20) = 2,711 96.6 0.84(0.83-0.86) | 0.76 <0.01 0.93
Others
Head and neck (C00-C14) 2,956 95.0 0.77 (0.76 -0.79) | 0.75 <0.01 0.90
Ovary (C56) 777 98.7 0.79(0.78-0.81) 0.93 <0.01 0.97
Unknown primary site (C80) | 1,930 92.4 0.33(0.32-0.35) | 0.88  0.02 0.85

ICD-10: International Statistical Classification of Diseases and Related Health Problems; n: connected pairs; 95%Cl:
95% confidence interval; Pl: prevalence index; Bl: bias index; PABAK: prevalence-adjusted and bias-adjusted kappa.
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VALIDITY

In the analysis of validity, we identified higher sensitivity among lung (0.90, 95%CI
0.90 — 0.91) and stomach cancer deaths (0.86, 95%CI 0.85 — 0.87), whereas sensitivity was
lower for rare tumors, such as mesothelioma (0.41, 95%CI 0.27 — 0.56) and cancer of the
pleura (0.08, 95%CI 0.01 — 0.25), and those classified as cancers of unknown primary site
(0.45, 95%CI 0.42 — 0.49). The positive predictive value was also lower for those registered
as cancers of unknown primary site (0.32, 95%CI 0.29 — 0.34), mesothelioma (0.29, 95%CI
0.18 — 0.41) and cancer of the pleura (0.04; 95%CI 0.01 — 0.16). However, the specificity
was high for all of the analyzed tumors, as well as the negative predictive value (Table 3).
The absolute values are presented in Supplementary Table 2.

Table 3. Sensitivity and specificity between asbestos-related cancer deaths, linkage between
the Hospital Cancer Registries in the State of Sdo Paulo (HCR/SP) and the Hospital Information
System (SIH/SUS), state of Sao Paulo, Brazil, 2007-2014.

ICD-10 n Sensitivity Specificity PPV NPV
(95%Cl) (95%Cl) (95%Cl) (95%Cl)

Respiratory System

0.90 0.96 0.88 0.97

Lung (C34) 5179 0.90-091)  (0.96-096)  (0.87-0.89) (0.97-0.97)
0.68 0.98 0.58 0.99

Ll (622) 1150 064-071)  (0.98-098) (055-062) (0.98-0.99)
. 0.41 1.00 0.29 1.00

etz () 99 (027-056) (1.00-1.00) (0.18-041) (1.00-1.00)
- 7 0.08 1.00 0.04 1.00

(0.01-0.25 = (1.00-1.00) @ (0.01-0.16) (1.00-1.00)

Digestive system

0.87 0.98 0.81 0.98

S (1) 2407 085-088) (0.97-098) (0.80-0.83) (0.98-0.99)
0.86 0.98 0.88 0.97

S (1S 3694 (085-087) (0.97-098) (0.87-0.89) (0.97-0.97)
0.86 0.98 0.86 0.98

Colonandrectum (C18-C20) 2711 o/ 087)  (0.98-0.98)  (0.85-0.88) (0.98-0.98)

Others
0.75 0.98 0.86 0.96
Head and neck (C00-C14) 2956 47/ 477)  (098-098)  (0.84-0.87) (0.96-097)
0.86 0.99 0.74 1.00
Lz ) 77 (083-089) (0.99-099) (0.71-077) (0.9 1.00)
0.45 0.95 0.32 0.97

Unknown primary site (C80) | 1,930 o o 0 40)  (0.95-0.95)  (0.29-034) (0.97-0.97)

ICD-10: International Statistical Classification of Diseases and Related Health Problems; n: connected pairs; 95%Cl:

95% confidence interval; PPV: positive predictive value; NPV: negative predictive value.

8
REV BRAS EPIDEMIOL 2021; 24: E210044



AGREEMENT AND VALIDITY OF ASBESTOS-RELATED CANCERS IN SIH/SUS

DISCUSSION

The probabilistic linkage between asbestos-related cancer deaths in STH/SUS and HCR/
SP from 2007 to 2014 in the state of Sdo Paulo revealed good agreement for more frequent
cancers, such as lung [Kappa = 0.85 (95%CI 0.84 — 0.87)], laryngeal, ovarian and digestive
cancers. However, the agreement remained low for rare cancers such as mesothelioma
[Kappa = 0.33 (95%CI 0.32 — 0.35)] and cancer of the pleura [Kappa = 0.05 (95%CI 0.04 —
0.07)], both with very low positive predictive value (PPV), 0.29 and 0.04, respectively. General
Kappa was 0.74 (Supplementary Table 3), classified as substantial, according to the criteria
by Landis and Koch®’; or good, according to Fleiss”” and Altman®. However, in this indica-
tor it is possible to observe the effect of the low prevalence of tumors such as mesotheli-
oma, cancer of the pleura and cancers of unknown primary site. This effect hasled to lower
agreement values, if compared to the specific agreement for more prevalent tumors, one
of the paradoxes of the Cohen’s Kappa coefficient described by Feinstein and Cicchetti”.

Due to low numbers, to further explore the PPV for mesothelioma and cancer of the
pleura, we restricted the total number of observations in the contingency tables for specific
diagnoses, which could hide these tumors: lung (C34), heart, thymus and cancer of the pleura
(C38), cancer in the connective tissue and other thoracic soft tissues (C49.3), abdominal soft
tissues (C49.4), pelvic soft tissues (C49.5), other sites and poorly defined sites (C76.1, C76.2,
and C76.3), and unknown primary site (C80). This exercise showed there were no changes
in sensitivity, specificity and PPV, since the denominators were high. Specifically, the records
of cancer of the pleura (C38.4) in SIH/SUS presented very low sensitivity (Table 3): of the
47 cases, only 2 were confirmed by the HCR (Supplementary Table 4). Possibly, the record
of hospitalizations that was not corroborated by the cancer record is owed to the fact that
the pleura is a common site of metastasis for other tumors. A study approaching the accu-
racy of death certificates including cancer showed that when there is a higher percentage of
death records caused by a specific type of cancer, in comparison to specific cancer records,
the death certificates possibly express an overestimation of the disease™.

There is a potential to use the data from SIH/SUS for epidemiological purposes.
Veras and Martins'® analyzed 1,934 records of Hospitalization Authorizations (AIH), com-
paring the diagnoses in medical charts of private hospitals associated with the public net-
work. The authors found good agreement for the sociodemographic and administrative
data; however, for the selected diagnoses, there was variation according to aggregation:
Kappa = 0.81 (95%CI 0.77 —0.85) with three digits, and Kappa = 0.72 (95%CI 0.68 — 0.76)
with four digits. Mathias and Soboll"”, in another study of agreement between the ICDs
that were present in the AIHs of 1,595 hospitalizations, considering the diagnoses in medi-
cal records as comparison, found low three-digit aggregation agreement between the diag-
noses of neoplasms (Kappa = 0.46 95%CI 0.34 — 0.57), unlike the diseases of the circula-
tory system (Kappa = 0.91 95%CI 0.88 — 0.94). The authors concluded that the agreement
was higher for more common diagnoses. A study on the quality of data in deaths caused by
acute myocardial infarction in the city of Rio de Janeiro, comparing the records of SIH/SUS
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with those of SIM, identified the absence of records of deaths in emergency services, the
use of other diagnoses as the primary cause, and the lack of secondary diagnoses, besides
the error in the codification of the type of discharge in the AIH*'. The authors commented
that, unlike the reality of SIM, there are no clear rules for the inclusion and revision of ICD
codes in the hospitalization forms, and the administrative staft is responsible for filling out
the clinical data, without attending any specific training'*'"*.

The systems of disease classification used in both bases together are different. STH/SUS
uses ICD-10, which represents specific diseases, whereas HCR uses ICD-O3, a biaxial classifi-
cation that considers the topography and morphology of cancers, therefore being prone to
different combinations. Even though they are different, in a study of integration, the ICD-10
and ICD-O3 classifications agreed conceptually, in 88%%. In the present analysis, the codes
of interest presented direct topography correspondence between classifications, except for
mesothelioma, identified in HCR for its morphology.

This study shows the better agreement between the information in STH/SUS and in
HCR/SP for some malignant neoplasms of higher incidence, and low agreement for rare
or poorly defined cancers. However, these results were obtained by comparing two data-
bases in which the information is consolidated; it was not possible to access and verify the
clinical information in all hospital units of occurrence. On the other hand, the high num-
ber of analyzed pairs and the high proportion of diagnoses with histological confirmation
in HCR/SP suggest that the findings are reliable. It is important to emphasize that, unlike
the scenario for AIHs, the registry of cancer cases in the database of HCR follows national
and international protocols, based on trained cancer registers and on the information col-
lected in medical charts™.

By assessing the reliability of underlying causes of death due to cancer between PBCR
and SIM in Goiania, Goias, Oliveira et al.** observed that rare tumors (with low incidence)
presented low agreement; however, when the values were adjusted both by prevalence and
by bias (PABAK), the agreement increased. The same trend was observed here.

Among the limitations of this study, it is important to mention the analysis restriction
from 2007 to 2014, even though SIH/SUS has had computerized data since 1984, and HCR/
SP, since 2000. However, due to the absence of a single identifier between databases, the
analysis was limited after 2007, when the database of SIH/SUS present better information
regarding the variable name of the individual’s mother, which is an important distinction
for homonyms individuals*. Another limitation is the small number of records for rare
tumors, showing the limitations of Cohen’s Kappa statistics, once this test is extremely
sensitive to the distributions of marginal totals and can produce false results. However,
the prevalence-adjusted and the bias-adjusted Kappa (PABAK) can be used to understand
how sensitive the statistics for the distribution of marginal totals is*. Lima et al. verified
that the Kappa statistics has been useful in reliability analyses of data in SIH/SUS, SIM, the
Notifiable Diseases Information System (SINAN) and the Live Birth Information System
(SINASC), and the analysis of validity has also been applied to these databases. From
this perspective, therefore, this study considered that the two analyses are complemen-
tary in their interpretation®. Before the analyses presented here, the agreement between
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the same databases was tested in a trial with 226 cases in which cancer of the pleura and
mesothelioma were identified in deaths (SIH/SUS) in the state of Sdo Paulo, and had no
correspondence in SIM®. These cases were linked to the database of HCR/SP, and 104
true pairs were found. Likewise, the Kappa analysis, with more balanced cells, showed
low agreement, and most cases were lung cancer and/or metastatic disease in the pleura.
Finally, there is the limitation related to the temporality of records, since HCR receives
information from hospitals of the participating network after the established diagnosis;
the event of death can occur later, so it is possible that, in cases of low-lethality cancers,
death may not have been related to the neoplasm, and, therefore, this information was
not captured by the hospitalization record.

Even though the purposes of the majority of public HIS are mostly administrative, the use
of its data in epidemiological studies should be considered. In regard to SIH/SUS, the infor-
mation should be used carefully, considering specific diagnoses or the group of diagnoses to
be analyzed. Because SIH/SUS is national and has good coverage of hospital events, with
adjustments in the rules and, mainly, in the training of the administrative agents responsi-
ble for filling it out™?, it can be a rich source of information in health.

It is important to emphasize, besides raising awareness to the insertion of the proper
codes of hospitalization diagnoses, the need of filling out a single key in HIS to provide
more accuracy and safety in the identification of the same individuals between databases,

thus contributing with the use of historical series of health information systems'.
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