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Demonstration of quality of care measurement using
the Japanese liver cancer registry
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Aim: Despite advances in medical therapy, studies have Results: In total, 16 187 patients were eligible for the six

reported gaps between current evidence and actual practice Qls for 34 599 times, among which the indicated care was
in many areas of medicine. Process-of-care quality indicators provided 83.9% times. The scores ranged from 64.4% (surgical
(Qis) are tools to measure the evidence-practice gap. This therapy in patients with HCC 3-5 cm in diameter) to 91.1%
study aims to examine the feasibility of applying Qls for liver (indocyanine green checkup before surgical resection). The
cancer care to the national registry database operated by the information was generally available to determine eligibility
Liver Cancer Study Group of Japan. (78.3%-100%) and pass/fail (91.9%-99.9%) for the Qls.
Methods: Prior research developed a set of process-of- Conclusions: Applying QIs to the liver cancer registry, the
care Qls developed on the basis of the Japanese Clinical quality of hepatocellular carcinoma care can be measured. In
Practice Guidelines for hepatocellular carcinoma. Each QI future, providing feedback regarding the results to the par-
describes target patients and care processes indicated ticipating society may improve the quality of liver cancer care
for such patients. Among the 25 developed Qls, six nationwide.

appeared scorable using the information contained in the

dataset from the 17" Nationwide Survey of Primary Liver Key words: cancer registry, hepatocellular carcinoma,
Cancer. quality indicators, quality of health care.
INTRODUCTION Western countries have experienced a steady increase.”?

Liver cancer is prevalent in Japan, and it was the fourth
leading cause of cancer deaths in 2009.* Despite recent
advances in diagnostics and therapeutics, the 5-year sur-
vival rates based on population-based cancer registries
remains relatively low at 23.1%.°

To improve survival, both medical therapeutic
advances and their dissemination into clinical practice
are necessary. To distribute current knowledge and

IVER CANCER IS the third leading cause of cancer
deaths worldwide.! Eastern countries generally
exhibit higher incidences of liver cancer, but many
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Guidelines for Hepatocellular Carcinoma in Japan were
published in 2005 with financial support from the Min-
istry of Health, Labor, and Welfare.5” A follow-up survey
of specialists and generalists involved in liver cancer care
demonstrated successful outreach and acceptance of
these guidelines among frontline practitioners of hepa-
tocellular carcinoma (HCC) care.?

The next step in monitoring the effectiveness of the
HCC dlinical practice guidelines is the assessment of
the quality of care. Although the quality of care can be
assessed by structure, process, and outcome,’ an evalu-
ation of the process best fits the context of guideline
implementation. Quality assessments that examine the
processes of care compare the actual care provided to
the patient against the pre-specified standards of care.
Although standards may not exist for all aspects of care,
examining how well the standards are incorporated into
daily practice in those areas that do exist can reveal
aspects of quality and create a basis for improvement. In
addition, gaps in the process quality highlight areas for
the guideline committee to focus on in the next round
of revisions. Accordingly, we developed a set of process
quality indicators (QIs) that describe standards for HCC
patient care.'®'! Although the QIs were designed to be
implemented through the review of medical records,
some QIs can be used on the Nationwide Survey of
Primary Liver Cancer - the liver cancer registry operated
by the Liver Cancer Study Group of Japan. This provided
a unique opportunity to pilot test the QIs and examine
certain aspects of the quality of care of some liver cancer
patients in Japan.

METHODS

Development of the Qls

HE QIS WERE developed using Japanese HCC

guidelines, adopting the RAND/University of Cali-
fornia, Los Angeles appropriateness methods.'? Details
of processes and results were previously reported in
Japanese.'' Briefly, we first created candidate QIs based
on the recommendations of the Japanese HCC guide-
lines and the medical literature. Each QI described the
care standards defining target patients and indicated the
care processes. From a literature review, we summarized
the rationale for each candidate QI.

Next a nine-member multidisciplinary panel was con-
vened that consisted of two hepatobiliary surgeons,
three hepatologists, a gastrointestinal surgeon, a general
internist, and two interventional radiologists. The panel
members were nationally recognized clinicians from
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various practice settings, including the university and
general hospital settings. The geographic distributions
of the clinical practices were also taken into account.

The panel examined candidate QIs by following the
modified Delphi process that consisted of two rounds of
anonymous rating of the validity (scale of 1-9; 1 = defi-
nitely invalid, 9 = definitely valid) coupled with a face-
to-face group discussion between rounds. During the
process, the panel was allowed to modify the Qls. As per
prior studies, QIs that had a median rating of 7 or higher
and were rated 3 or lower by two or fewer panelists in
the second ratings were accepted.'>??

Liver cancer registry database

The Liver Cancer Study Group of Japan operates the
Nationwide Survey of Primary Liver Cancer in Japan,
which is a cancer registry specifically for liver cancer.'*
Biannually, it collects 178 data items from the newly
treated primary liver cancer patients and 46 items for
following the previously registered patients. Participa-
tion is voluntary and is estimated to cover approxi-
mately 20% of all primary liver cancer patients in
Japan.”® We used data on patients receiving therapy for
liver cancer at 645 participating institutions during 2002
and 2003. The data consisted of detailed clinical infor-
mation and included the patients’ baseline conditions,
imaging findings, treatment modality, and pathological
findings. Here, we have limited our analysis to HCC
patients >20 years of age and have excluded patients
who lacked age or diagnosis information.

Quality scores

The expert panel process resulted in 25 Qls,'"" which
targeted a wide range of care processes including the
pre-therapeutic evaluation, treatment choice, patient
explanation of the treatment and results, and follow-
ups. Of the 25 Qls, six could be scored using the infor-
mation in the Liver Cancer Registry Database (Table 1).
Patients were eligible for QIs if they met the criteria
described in the denominator, and they were considered
to have “passed” the QI if they received the care pro-
cesses stated in the numerator. The quality score was
calculated for each QI as the percentage of “passed”
patients among those eligible. For example, the first QI
in Table 1 was scored as the percentage of the patients
whose alpha-phetoprotein (AFP) and protein indiced by
vitamin K absence -2 (PIVKA-2) levels were measured
before treatment (numerator) among those who were
diagnosed with hepatocellular carcinoma (denomina-
tor). When necessary information was unavailable (i.e.
either missing or coded as “unknown” in the dataset),

© 2011 The Japan Society of Hepatology
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Table 1 Quality indicators (QIs) applied to the liver cancer registry, quality scores, and data completeness

Denominator (target patients) Numerator

(standard care processes)

n Quality score
(%)

Data availability (%)

Denominator Numerator

Tumor marker before initiation of therapy

Patients who were diagnosed with AFP and PIVKA-2 levels were
measured before treatmentt

hepatocellular carcinoma (HCC)

ICG check-up before surgery
Patients who underwent surgical
resection of HCC for the first time

Local therapy for new HCC (<3 cm)
HCC patients with liver damage
class A, having three or less
tumors of 3 cm or smaller in
diameter

Surgical therapy for new HCC (3-5 cm)
HCC patients with liver damage
class A having a solitary tumor of
3-5 cm in diameter

TACE indication
HCC patients with Stage IVa or
earlier, Vp 0-2 and Child-Pugh
class A or B, in whom surgery and
percutaneous local ablation
therapy were not possible
(patients who did not receive
surgery or percutaneous local
ablation therapy within 3 months
after diagnosis)

TACE was performed.

Documentation of after surgical resection
HCC patients who received
surgical resection

15-min ICG retention rate was
measured before treatmentt

Surgical resection or percutaneous
local ablation therapy (PEI, MCT,
or RFA) was performed.

Surgical resection was performed.

Medical record (including
pathological report) documented

16187 82.3% 100% 94.3%
4802 91.1% 99.2% 94.6%
3934 76.9% 78.3% 99.5%
1029 64.4% 78.3% 99.9%
3741 84.5% 82.0% 99.9%
4906 81.4% 99.5% 91.9%

the degrees of vascular invasion#
and tumor differentiation was
postoperatively determined.

+Timing of the measurement was uncertain because the date of the test was not present in the registry.

Whether surgical resection was the first-line therapy was unclear because the registry did not distinguish the first-line therapy from
subsequent therapies. #Includes invasion to the portal vein (vp), hepatic vein (vv), hepatic artery (va), and bile duct (b).

HCC, hepatocellular carcinoma; ICG, indocyanine green; MCT, microwave coagulation therapy; PEI, percutaneous ethanol injection;

RFA,radiofrequency ablation; TACE, transarterial chemoembolization.

we treated the patients as follows: if QI eligibility infor-
mation (applicability to the denominator) was missing,
we excluded the patients from the denominator; if the
information needed to determine the “pass” or “fail”
status (the numerator) was unavailable, we considered
that the care was not provided, and thus, the patient was
counted as “fail” on the QI.

To evaluate the feasibility of applying these QIs to the
liver cancer registry, we examined the completeness of

© 2011 The Japan Society of Hepatology
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the data to determine patient eligibility (the proportion
of patients having all data items necessary to examine
the denominator criteria [i.e. target patients]) and pass/
fail (the proportion of patients having all necessary data
items among all eligible patients) for QIs. Because the
analysis revealed that the liver damage classification of
the Liver Cancer Study Group'® was the most frequently
missing information, we further evaluated the usability
of Child-Pugh classification to substitute for the liver
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damage classification by examining the agreement
between the two classification systems among patients
with both sets of data. Because the QIs that target treat-
ment choice focused on patients with class A liver
damage, we calculated the sensitivity and specificity of
the Child-Pugh class A in predicting liver damage class
A. All of the statistical analyses were performed using
STATA 11.1 (College Station, TX, USA). The study pro-
tocol was approved by the institutional review board of
the National Cancer Center of Japan.

RESULTS

Sample characteristics
N TOTAL, 16 187 patients were included. Table 2 pre-
sents the sample characteristics. The mean age of
patients was 67 years (71.6% male). Approximately
50% of patients had liver damage of class A and 50%
had solitary tumors. Similar numbers of patients under-

Table 2 Sample characteristics

n (%)

Age, mean (SD)
Male n (%)
Liver damage class

67 (SD =9.4)
11592 (71.6%)

A 8089 (50.0%)
B 4439 (27.4%)
C 1058 (6.5%)

Unknown/No response
Child-Pugh class

A

B

C

Unknown/No response
Number of tumors

1

2

3

>3

Unknown/No response

Tumor diameter (cm), mean (SD)

Primary treatment modality
No treatment

Surgical resection, transplantation
Percutaneous local ablation

TACE

Systemic chemotherapy
Other treatment

No answer

2601 (16.1%)

10 585 (65.4%)
3444 (21.3%)
867 (5.4%)
1291 (8.0%)

8970 (55.4%)
2727 (16.9%)
1198 (7.4%)
3733 (15.7%)
757 (4.9%)
4.1 (4.0)

1238 (7.7%)
4895 (30.2%)
4733 (29.2%)
4423 (27.3%)
718 (4.4%)
110 (0.7%)

70 (0.4%)

SD, standard deviation; TACE, transarterial chemoembolization.
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Table 3 Cross-tabulation of Child~Pugh and Liver damage
classes

CcP LD

A B C Unknown  Total
A 7729 1813 35 1008 10 585
B 131 2445 290 578 3444
C 6 56 693 112 867
Unknown 223 125 40 903 1291
Total 8089 4439 1058 2601 16 187

CP, Child-Pugh classification; LD, liver damage.

went surgery, percutaneous local ablation, and tran-
scatheter arterial chemoembolization (TACE).

Quality scores

On average, quality indicators had 5767 patients appli-
cable, and overall the indicated care processes were pro-
vided 83.9% of the time. Table 1 presents quality scores
and data completeness for each QI. The score was lowest
for the QI “Surgical therapy in patients with HCC
3-5 cm in diameter” (64.4%) and highest for the QI
“Indocyanine green (ICG) checkup before surgical resec-
tion” (91.1%). Although the availability of data for
denominators ranged from 78.3% to 100%, informa-
tion for numerators was available for more than 90% of
patients for all QIs. Qls that use liver damage classifica-
tion, tumor number, and tumor size were least com-
monly available for the denominator (78.3%). Liver
damage classification, tumor number, and tumor size
were missing or unknown for 2601 (16%), 757 (4.7%),
and 1134 patients (7.0%), respectively.

Distribution of liver damage and
the Child-Pugh classification

Table 3 presents the analysis of the concordance
between Child-Pugh and liver damage classifications.
These two classification systems agreed in 82.3% of
patients for whom sufficient data were available. Child-
Pugh A could predict liver damage class A with 98.3%
sensitivity and 65.3% specificity.

DISCUSSION

E HAVE DEMONSTRATED that certain aspects of
the quality of care for patients with liver cancer
can be measured using the liver cancer registry operated
by the Liver Cancer Study Group of Japan. To our

© 2011 The Japan Society of Hepatology
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knowledge, this was the first study to measure the
quality of care for HCC. Standardizing the care process
is challenging given the complexity of HCC care, as a
range of treatment modalities from surgical resection
to percutaneous and transcatheter therapy exists. The
choice of treatment is influenced not only by the cancer
stage but also by the baseline liver function. The QIs
in this study, developed by the consensus of clinical
experts, examined the actual care provided against the
standards of pretherapeutic evaluation, the collection of
pertinent tumor information, and treatment choice. The
quality scores were high for most of the QIs, but there
was also room for improvement. Although not all of the
QIs developed were used for this analysis, we believe
that the identification of a focus for improvement is an
important initial step.

The information available in the registry was suffi-
ciently complete for quality measurements to be made.
Although information required to determine eligibility
for QIs was occasionally missing, the information
required to assign each QI a “pass” or “fail” status was
generally available, which indicated little ambiguity in
the scoring of the eligible patients. Among the missing
information, the liver damage classification was the
most frequently missing, presumably due to the lack of
the ICG test. Although the liver damage classification
was used for the QIs that focused on treatment choice in
accordance with the Japanese Clinical Practice Guide-
lines, alternative criteria would be necessary to review
actual practices. The comparison of the Child~Pugh
class and liver damage class, however, revealed that the
former underestimated the liver damage. For example,
the Child-Pugh class A includes patients with more
severe disease and is broader than liver damage class A.
This result was expected, as the prothrombin criteria
threshold is lower for the Child-Pugh classification.'®
Furthermore, this is consistent with a previous report
that reviewed the medical records of the HCC patients.'’
If the Child-Pugh classification is used in place of the
liver damage classification for the patients whose liver
damage classification data are missing, the QIs targeting
patients with liver damage class A would also include a
broader group of the patients with liver damage class B
or C. Thus, caution should be exercised when using
these liver function classifications interchangeably.

For other types of cancer, we have a predecessor on
using the national database for quality measurements
and feedback. In the National Cancer Database, the
Commission on Cancer of the American College of
Surgeons measured six QIs (three for breast cancer
and three for colorectal cancer) and provided feedback
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regarding the scores of the individual participating
facilities and the distribution of these scores among
other facilities.'® This program is now developing the
Rapid Quality Reporting System, in which the facilities
submit and update the information continuously and
the quality of care is monitored in real time. Our study
indicates that the same service is theoretically possible
in Japan using the liver cancer registry.

Some limitations must be considered when interpret-
ing the results of the current study. First, the QIs that
examined the appropriate documentation of vascular
invasion and tumor differentiation were scored based
on the availability of data in the dataset rather than on
the actual medical records. This may underestimate or
overestimate the quality scores for these QIs. Underes-
timation occurs when physicians keep appropriate
documentation but fail to enter that information into
the dataset, and overestimation occurs when physicians
enter the information into the dataset but fail to docu-
ment it in the medical record. Accordingly, caution must
be exercised while interpreting these scores. Second,
quality assessment requires the consideration of excep-
tional cases. For example, in some cases where a QI
indicated surgery, surgery may not be appropriate due to
compromised cardiac or respiratory functions. As the
database does not contain information on the reasons
why surgery was not performed, it is possible that
patients who were appropriately excluded from surgery
may be labeled as having received poor quality care.
Hence, the results of the measurements of quality from
the database should be regarded as starting points for
discussions of quality and not as the final conclusions
about quality. Third, the fact that the facilities partici-
pated in the registry voluntarily must be taken into
account, as they are motivated and likely to be more
specialized than the average Japanese hospitals. There-
fore, the quality scores from these facilities may be
higher than those provided by typical hospitals in Japan.
Fourth, the QIs were based on the clinical practice
guidelines issued in 2005, ¢ but our study was com-
prised of patients diagnosed in 2002 and 2003. Thus,
the guidelines used may have already improved some of
the aspects of care scored in this analysis, but our study
has demonstrated that the Liver Cancer Registry Data-
base can be a useful data source for analyzing quality of
care. Finally, the timing of the evaluation and the start
of treatment for each patient was uncertain. Although
the Qls targeting pretherapeutic laboratory tests (tumor
markers and ICG retention) require knowledge of
whether these tests were performed before the treatment
was initiated, the test dates were not available in the
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registry. Thus, we assumed that the tests were performed
before the start of the therapy and we therefore overes-
timated the quality scores.

Despite these limitations, we have demonstrated that
the Liver Cancer Registry Database can be a tool for
quality measurement. To date, cancer registries have pri-
marily focused on clinical and epidemiological research,
and the examination of the quality of care is a new area
of research. Professional societies, however, have the
responsibility to promote improved quality of patient
care. Because the ultimate goal is to improve patient
outcome, the role of these societies should not be
limited to the discovery of new knowledge but should
also include the monitoring of the extent to which the
new knowledge is applied to patient care nationwide.
This study serves as an initial step for the future growth
of such activities.
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APPENDIX
The list of the quality indicators (Qls) approved by the expert panel

Hepatology Research 2011; 41: 1208-1215

Denominator (target patients)

Numerator (standard care processes)

Pre-treatrnent work-up

1

2

Patients who were diagnosed with hepatocellular
carcinoma (HCC)

HCC patients who underwent surgical resection,
percutaneous local ablation therapy and transarterial
chemoembolization (TACE) therapy

Patients who were diagnosed with HCC and received
treatment

Patients who underwent surgical resection of HCC for the
first time

Treatment choice of local therapy

5

10

11

12

13

14
15

HCC patients with liver damage class A, having three or
less tumors of 3 cm or smaller in diameter

HCC patients with liver damage class A having a solitary
tumor of 3-5 cm in diameter

HCC patients with liver damage class A or B and three or
fewer tumors smaller than 3 cm who had surgical
resection or percutaneous local ablation therapy

HCC patients with liver damage class C who underwent
surgical resection, percutaneous local ablation therapy
or TACE

HCC patients receiving percutaneous ethanol injection
(PEI) as the initial treatment

HCC patients with Stage IVa or earlier, Vp 0-2 and
Child-Pugh class A or B, in whom surgery and
percutaneous local ablation therapy were not possible
(patients who did not receive surgery or percutaneous
local ablation therapy within 3 months after diagnosis)

Recurrent HCC patients with liver damage class A and a
solitary tumor of 3-5 c¢m in diameter

Recurrent HCC patients with liver damage class A and
solitary tumor of 3 cm or smaller in diameter

Recurrent HCC patients with liver damage class A and
two or three tumors of 3 cm or smaller in diameter

HCC patients who received TACE
HCC patients with liver damage class C who satisfied
Milan criteria

Documentation and explanation

16

17

18

HCC patients who underwent surgical resection

HCC patients who underwent surgical resection

HCC patients who underwent surgical resection
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AFP and PIVKA-2 levels were measured before treatment

Dynamic CT/MRI study was performed before treatment

The medical records documented the clinical stage (TNM
or TNM factors) and liver function level (the
Child-Pugh class or the liver damage class)

15-min ICG retention rate was measured before
treatment

Surgical resection or percutaneous local ablation therapy
(PEIL, MCT, or RFA) was performed.
Surgical resection was performed.

The advantages and disadvantages of each therapy were
explained and documented in the medical records

The risks and benefits of the treatments received were
explained and documented in the medical records

Medical records documented the reasons why RFA was
not performed
TACE was performed.

Surgical resection was performed, or the medical record
documented the reasons for not performing surgery
Surgical resection or percutaneous local ablation therapy
(PEI, MCT or RFA) is performed or the medical record
documents the reasons for not performing these
therapy

Surgical resection, percutaneous local ablation therapy
(PEIL, MCT or RFA), or TACE was performed, or the
medical record documented the reason for not
performing these therapies.

Lipiodol was used in the procedure

The option of liver transplantation was explained and
documented

Medical record (including pathological report)
documented the degrees of vascular invasion and
tumor differentiation was postoperatively determined.

The medical record documented the physician’s judgment
on the postoperative risk of recurrence

The pathological findings after surgery were explained to
patients and were documented in the medical record



