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Administrative codes

- Adenoma (n=2,831) VS. Pathology results
- Non-adenoma (n=1,078)

Sensitivity 98.7%
Specificity 88.5%
Positive predictive value 95.2%
Negative predictive value 96.8%

Administrative codes of gastric adenoma, according to ICD-10 codes, showed good accuracy and can
serve as a useful tool to study prognosis of these patients in real-world data studies in the future.
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Background/Aims: Administrative databases provide valuable information for large-cohort studies. This study aimed to evaluate the
diagnostic accuracy of an administrative database for resected gastric adenomas.

Methods: Data of patients who underwent endoscopic resection for benign gastric lesions were collected from three hospitals. Gastric
adenoma cases were identified in the hospital database using International Classification of Diseases (ICD) 10-codes. The non-adeno-
ma group included patients without gastric adenoma codes. The diagnostic accuracy for gastric adenoma was analyzed based on the
pathological reports of the resected specimen.

Results: Among 5,095 endoscopic resections with codes for benign gastric lesions, 3,909 patients were included in the analysis. Among
them, 2,831 and 1,078 patients were allocated to the adenoma and non-adenoma groups, respectively. Regarding the overall diagnosis
of gastric adenoma with ICD-10 codes, the sensitivity, specificity, positive predictive value, and negative predictive value were 98.7%,
88.5%, 95.2%, and 96.8%, respectively. There were no significant differences in these parameters between the tertiary and secondary
centers.

Conclusions: Administrative codes of gastric adenoma, according to ICD-10 codes, showed good accuracy and can serve as a useful

tool to study prognosis of these patients in real-world data studies in the future.
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INTRODUCTION

Korea has a National Health Insurance System (NHIS) that cov-
ers more than 90% of the country’s medical costs. This system
contains a complete set of health-related information including
demographic, clinical, diagnostic, and therapeutic databases.
The source of the NHIS is the Health Insurance Review and
Assessment database, which includes all insurance claims infor-
mation of approximately 97% of the Korean population. In this
database, the names of the diseases are coded according to the
International Classification of Diseases, 10th revision edition
(ICD-10 code), published by the World Health Organization.'

Administrative databases have been widely used for medical
research because they include medical information of a large
population along with long-term follow-up data. Their reliabili-
ty is critical for proper analysis of the results derived from these
databases. However, the data may not be completely accurate
because they are mainly used for insurance claim purposes.
Some studies have shown that only about 70% of primary diag-
nosis codes concurred with medical records, and clinical diag-
noses were made using different subjective diagnostic criteria.”’
Therefore, the NHIS data should be validated before applying it
to various studies.’

Gastric cancer is the fifth most common cancer worldwide
and has the third highest cancer-related mortality.” Gastric
adenoma is a precursor to gastric cancer, and its diagnosis and
treatment are important for early detection and prevention of
gastric cancer.’ Gastric adenoma is histologically subdivided
into high- and low-grade pathology, both of which have the po-
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tential to progress to cancer. Since highly dysplastic adenomas
show malignant changes in more than 60% to 85% of cases,””
these lesions should be removed. Low-grade adenoma has a less
than 10% chance of progressing to cancer.""’ However, 12% to
63% of forceps biopsy confirmed that low-grade adenomas are
upgraded to either high-grade adenoma or early gastric cancer
in the pathology of resected specimen." " Therefore, current
clinical guidelines recommend removal of gastric adenoma re-
gardless of the pathological grade. "

In areas where gastric cancer is common, such as Korea,
screening endoscopy is performed, resulting in frequently
encountered gastric adenomas. With the growing recognition
of gastric adenoma, correctly identifying patients with gastric
adenoma is vital to define the risk stratification or follow-up
strategies. Therefore, validated algorithms for identifying pa-
tients with gastric adenomas are essential to define a cohort of
these patients accurately and consistently for further nation-
wide studies. Direct validation of the accuracy between the
administrative dataset and the NHIS data is impossible because
of the Personal Information Protection Act in Korea. Therefore,
validation of the accuracy and usefulness of diagnostic codes
could only be performed at individual hospitals where the diag-
nosis of each disease was performed and reported to the Health
Insurance Review and Assessment for insurance claims.

We hypothesized that the combination of a diagnostic defi-
nition using ICD-10 codes and endoscopic procedure codes
can accurately identify gastric adenomas. The aim of our study
was to determine the accuracy of diagnosing gastric adenoma
resected by endoscopic procedure.



METHODS

Data

From January 2009 to December 2019, cases of endoscopic
resection for gastric lesions were retrospectively collected from
the Seoul St. Mary’s Hospital Clinical Data Warehouse of a ter-
tiary university hospital, Seoul St. Mary’s Hospital (Seoul, Ko-
rea). We also collected data from two secondary referral centers,
a university hospital (Uijeongbu St. Mary’s Hospital, Uijeongbu,
Korea) and a secondary referral hospital (Myongji Hospital,
Goyang, Korea), between January 2019 and December 2021.
The electronic medical record system contains information on
the visiting hospital departments, principal diagnoses, surgical
and diagnostic procedures, endoscopy documentation, and pa-

thology reports for each patient.

Study population

We retrospectively collected data from patients without cancer
who underwent endoscopic resection for gastric lesions (Table
1), and their information regarding age, sex, diagnostic codes,
and pathologic reports were collected. Chart reviews were man-
ually conducted by the investigators (GYS, HHC, and JMP) us-
ing standardized data extraction forms. Adenoma patients were
defined as having D002, D131, or D371 codes according to the
ICD-10 (Table 1) within 6 months before or after endoscopic
resection. The non-adenoma group included cases without any
ICD-10 codes for gastric adenoma. We excluded cases with a
history of gastric cancer, gastric cancer code (C16) within 6
months after endoscopic resection, or the first diagnosis of car-

cinoma with biopsy.

Outcome
Gastric adenoma was diagnosed as low- or high-grade dysplasia

by reviewing endoscopy and pathology reports.

Shin et al. Code validation for gastric adenoma

Statistical analysis

We evaluated the validity of gastric adenoma-related ICD-10
codes by comparing them with the diagnosis derived from a
comprehensive manual review of medical records. After review-
ing the charts and grouping each patient, the sensitivity, spec-
ificity, positive predictive value (PPV), and negative predictive
value (NPV) were calculated. Results are expressed as meanz-
standard deviation. In addition, 95% confidence intervals (CIs)
were calculated using IBM SPSS ver. 20.0 for Windows (IBM
Corp.). The significance level was set at p<0.05.

Ethical statements

The Institutional Review Board of the Catholic University of
Korea (IRB No: KC19ZESI0679) approved this study and the
requirement of informed consent was waved because anony-

mous data were used.

RESULTS

Diagnostic accuracy for code of gastric adenoma

A total of 5,095 patients were identified as registered for en-
doscopic treatment of benign gastric lesions (Fig. 1). Among
them, we excluded patients with a code of gastric cancer 6
months before or after the resection date (n=959), previous
history of gastric cancer (n=168), and those with a code of gas-
tric adenoma more than 6 months after endoscopic resection
(n=59). Finally, 3,909 patients were included in the analysis.
Their mean age was 62.4+11.3 years, and 2,336 patients (59.8%)
were male.

In the adenoma group (n=2,831), a pathologic diagnosis of
low- or high-grade dysplasia was found in 2,696 cases (95.1%),
2,108 (74.5%) of which were low-grade and 588 (20.8%) were
high-grade. According to the referral centers, the number of

patients with adenomas was 2,185 and 407 in the tertiary and

Table 1. Disease and treatment code used in the inclusion and exclusion criteria

Classification Code Name
Gastric adenoma (ICD-10 code) D002 Carcinoma in situ of stomach

D131 Benign neoplasm of stomach

D371 Neoplasm of uncertain behavior of stomach

Endoscopic resection (claim code)

Q7652 Endoscopic operation of upper gastrointestinal tumor-mucosal resection and submucosal resection

Q7651 Endoscopic operation of upper gastrointestinal tumor-removal or ablation

QZ933 Endoscopic operation of upper gastrointestinal tumor-submucosal dissection-stomach

Q7653 (From 2018) Endoscopic operation of upper gastrointestinal tumor-submucosal dissection-stomach

ICD, International Classification of Diseases.
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‘ First endoscopic resection in gastric lesion (n=5,095)

C16 code 6 months after endoscopic
resection (n=959)
— Previous history of gastric cancer (n=168)
Adenoma code > 6 months after endoscopic
resection (n=59)

v

‘ Total patients (1=3,909) ‘

I
v v
Adenoma group Control group
(n=2,831) (n=1,078)

.

Pathologic finding after reviewing hospital chart
I

v v

True positive (1=2,696) True positive (n=1,043)
False positive (n=135) False positive (n=35)

Fig. 1. Study algorithm for the inclusion and classification of sub-
jects.

secondary university hospitals, respectively, and 104 in the sec-
ondary referral hospital (Table 2).

The pathological diagnoses of the remaining cases (n=135)
were subepithelial tumors (leiomyoma, ectopic pancreas), pol-
yps (inflammatory, hyperplastic, fundic, or hamartomas), and
chronic gastritis. In the non-adenoma group (1=1,078), 1,043
patients did not have adenomas, whereas 35 were found to have
gastric adenoma after resection.

Regarding overall diagnosis of gastric adenoma, the sensi-
tivity, specificity, PPV, and NPV were 98.7% (98.2%-99.1%),
88.5% (86.5%-90.3%), 95.2% (94.4%-96%), and 96.8% (95.5%—
97.7%), respectively.

Figure 2A shows the enrollment of the study population from
a tertiary hospital. A total of 3,081 patients were analyzed after
applying the exclusion criteria. Among them, 2,296 patients had
gastric adenoma codes and 785 had codes of non-adenomatous
gastric lesions. Their mean age was 61.5+11.2 years, and 60.0%
were male. In the tertiary hospital, the sensitivity, specificity,
PPV, and NPV were 99.4% (95% CI, 99.0%-99.7%), 86.4% (95%
CI, 83.9%-88.5%), 94.7% (95% CI, 93.7%-95.6%), and 98.3%
(95% CI, 97.1%-99.1%), respectively.

Figure 2B shows the enrollment of the study population from
a secondary hospital. A total of 609 patients were analyzed after
applying the exclusion criteria. Among them, 429 patients had
gastric adenomas and 180 had nonadenomatous gastric lesions.
Their mean age was 65.4+10.3 years, and 366 (60.1%) were
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Table 2. Diagnosis of gastric adenoma after endoscopic resection

Pathology in resected specimen

Administrative code

Adenoma Non-adenoma

Adenoma

Overall (n=2,831) 2,696 (95.2) 135 (4.8)

Tertiary center (1=2,296) 2,185(95.2) 111 (4.8)

Secondary center (1=429) 407 (94.9) 22 (5.1)

Secondary hospital (n=106) 104 (98.1) 2(1.9)
Non-adenoma

Overall (n=1,078) 35(3.2) 1,043 (96.8)

Tertiary center (n=785) 13 (1.7) 772 (98.3)

Secondary center (n=180) 13(7.2) 167 (92.8)

Secondary hospital (n=113) 9 (8.0) 104 (92.0)

Values are presented as number (%).

male. In secondary hospitals, the sensitivity, specificity, PPV,
and NPV were 96.9% (95% CI, 94.6%-98.3%), 88.4% (95% CI,
82.7%-92.4%), 94.9% (95% CI, 92.2%-96.7%), and 92.8% (95%
CI, 87.7%-95.9%), respectively.

Figure 2C shows that the study population was recruited
from a secondary referral center. A total of 219 patients were
included in this analysis. Among them, 106 had gastric adeno-
ma codes and 113 did not. Their mean age was 65.9+13.3 years,
and 121 (55.3%) were male. For the accuracy of gastric adeno-
ma code, the sensitivity, specificity, PPV, and NPV were 92%
(85.0%-96.1%), 98.1% (92.7%-99.7%), 98.1% (92.7%-99.7%),
and 92% (85.0%-96.1%), respectively.

Diagnostic accuracy according to the individual codes for
gastric adenoma

The most common code for gastric adenoma was D131
(n=2,530, 89.4%), followed by D002 (n=291, 10.3%) and D371
(n=10, 0.4%). Among the three codes, the most sensitive was
D131, with a sensitivity of 98.9% (95% CI, 98.4%-99.3%).
When this code was combined with D002, the sensitivity of
adenoma diagnosis improved to 99.0% (95% CI, 98.6%-99.4%)
(Table 3). Even after adding D371 in this state, the diagnostic
accuracy did not improve significantly compared with that of
the combination of D371 and D002, as shown in Table 3.

DISCUSSION

This study demonstrated that the gastric adenoma codes of
patients who underwent endoscopic resection in an adminis-
trative database were valid in population-based large-cohort
studies. There was a high diagnostic accuracy of greater than



A tertiary university hospital

Total of the first endoscopic resection, Seoul St.
Mary's hospital, 2009-2019
(n=3,934)

C16 code 6 months after resection
(n=674)

Adenoma code > 6 months after
resection (n=43)

Previous history of gastric cancer

(n=136)

v

‘ Study population (n=3,081) ‘
I

v v
Adenoma group Non-adenoma group
(n=2,296) (n=785)

v !

True positive (n=2,185) True positive (n=772)
Q False positive (n=111) False positive (n=13)

Another secondary hospital

Total of the first endoscopic resection, Myongji
Hospital, 2009-2021
(n=255)

— C16 code after resection (n=36)

v

‘ Study population (n=219) ‘
|

: v
v
Adenoma group Non-adenoma group
(n=106) (n=113)

v !

G True positive (n=104) True positive (n=9)
False positive (n=2) False positive (n=104)
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A secondary university hospital

Total of the first endoscopic resection, Uijeongbu St.
Mary's Hospital, 2009-2021
(n=906)

C16 code 6 months after resection
(n=249)
. Adenoma code > 6 months after
resection (n=32)
Previous history of gastric cancer
(n=16)

A4

‘ Study population (n=609) ‘
|

v v
Adenoma group Non-adenoma group
(n=429) (n=180)

True positive (n=407) True positive (n=167)
9 False positive (n=22) False positive (n=13)

Fig. 2. Patient enrollment in each hospital. A tertiary (A) and sec-
ondary (B, C) referral center.

Table 3. Diagnostic accuracy according to the diagnosis codes and their combinations

Diagnosis code Sensitivity (%) Specificity (%) Positive predictive value (%) Negative predictive value (%)
D131 98.9 (98.4-99.3) 87.8 (85.7-89.7) 94.9 (94.0-95.6) 97.3(96.1-98.2)
D002 91.8 (88.1-94.5) 99.8 (99.2-99.9) 99.3 (97.3-99.8) 97.3 (96.2-98.1)
D371 21.2(9.0-38.9) 99.7 (99.1-99.9) 70.0 (38.7-89.6) 97.3 (96.8-97.7)
D002+D131 99.0 (98.6-99.4) 87.7 (85.6-89.6) 95.3 (94.6-96.0) 97.3(96.1-98.2)
D002+D131+D371 98.7 (98.2-99.1) 88.5 (86.6-90.3) 95.2 (94.5-95.9) 96.8 (95.5-97.6)

Parenthesis contains 95% confidence interval.
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95% for sensitivity, PPV, and NPV. The specificity was greater
than 87%. The level of diagnostic accuracy was equally high in
the administrative code for gastric adenoma between the tertia-
ry and secondary referral centers. Our results support the reli-
ability of previous large-cohort studies using the administrative
databases in Korea.

Administrative databases of various disease registries have
been used for population-based clinical studies. The reliability
of the results is affected not only by the size of the data, but also
by the setting of the correct patient and non-adenoma groups.
In Korea, endoscopy is performed every two years for Koreans
over 40 years of age, as a nationwide screening. Therefore, the
detection rate for stomach-related diseases is high. Clinical
studies using national big data have been conducted for gastric
cancer because its diagnosis using administrative codes is high-
ly accurate.”"”

We tried to identify the accuracy of the ICD-10 code for
gastric adenoma registered in the NHIS because, the disease
entity of gastric adenoma belongs to gastric neoplasm, which is
a major public health concern in Korea. Gastric adenoma is one
of the precursors of gastric cancer. Gastric adenoma is removed
endoscopically, with the belief that the removal of this lesion
reduces gastric cancer-related mortality. However, securing the
accuracy of diagnosis is a priority to determine the prognosis
of adenoma patients and for stratification of gastric cancer risk
after resection, at the national level.

We included only patients treated for adenomas in this study.
It is better to confirm the diagnostic code of gastric adenoma
after resection rather than confirming it by endoscopic biopsy
because of the possibility of pathological up- or downgrade,
considering its high degree of pathological heterogeneity.”'**’
Our present study also excluded about 20% of patients with gas-
tric adenoma due to the entry of the C16 code gastric cancer. In
contrast, some cases were pathologically downgraded to chron-
ic inflammation.”" Representatively, pathologists have a low
inter-observer agreement in diagnosing lesions as low-grade.
Furthermore, diagnostic codes before resection are frequently
mixed with other diseases, such as gastric subepithelial tumors.

Gastric adenoma is a precursor of gastric cancer. Therefore,
once detected, gastric adenomas are removed through endos-
copy in most cases. This explains the high sensitivity of the
diagnostic accuracy. In contrast to the remarkably high sensi-
tivity, the specificity was less than 90%. This may be related to
the downgrading of the pathology after a low-grade adenoma.
Since low-grade dysplasia for flat lesions show minimal archi-
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tectural disarray and cytological atypia,” it is often difficult to
distinguish inflammation from low-grade adenoma, raising in-
ter-observer variation in the distinction of reactive atypia from
true dysplasia.”

Based on the results of this study, when a patient who under-
went endoscopic resection had a gastric adenoma code, the ac-
curacy and PPV for the diagnosis of gastric adenoma were very
high. Since Korea has a screening strategy for gastric cancer us-
ing endoscopy, the diagnosis of gastric adenoma is expected to
increase further in the future. Therefore, the number of patients
with gastric adenoma removal will also increase, and the results
of this study will be useful to study the clinical significance of
gastric adenoma removal and in studies on the frequency and
intensity of follow-up in patients with gastric adenoma remov-
al. Furthermore, it seems necessary to check the change in the
gastric cancer-related mortality rate, using data of the results of
the endoscopic treatment of adenoma.

Our study has several strengths. First, this is the first study to
investigate the validity of administrative codes for gastric ade-
nomas. Second, all cases were diagnosed by pathological con-
firmation. Third, we compared the validity of administrative
codes by considering a non-adenoma group of patients, without
gastric adenomas, who underwent endoscopic resection of gas-
tric lesions.

The present study has several limitations. First, the study was
conducted at only two centers. However, these two centers were
in different cities, with one being tertiary and the other being
secondary. We believe that our data represents the entire gastric
adenoma dataset of the NHIS in Korea. Second, this study in-
cluded patients treated for gastric adenomas for the first time.
Therefore, some patients with both, gastric cancer and adenoma
may have been excluded from this study. Third, the code given
between high-grade dysplasia, which is close to carcinoma, and
low-grade dysplasia, which is close to adenoma, can differ from
hospital to hospital. For example, some hospitals do not provide
code D002, even for high-grade dysplasia, while others still use
code D131. Therefore, it can be concluded that the big data ob-
tained in this way may have limitations in clearly differentiating
high- and low-grade adenomas.

In conclusion, we validated ICD-10 diagnostic codes for the
prognosis of gastric adenomas. The ICD-10 codes of gastric
adenoma after endoscopic resection in an administrative data-
base are acceptable for use in population-based, large-cohort
studies.
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