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Promoting Quality Assurance of Lung Cancer Screening
in Osaka Prefecture

Tomio Nakayamal; Takaichiro Suzukil; Youko Kusunoki2

'Department of Cancer Control and Statistics, Osaka Medical Center for Cancer and Cardiovascular Diseases, Japan; *Osaka

Prefectural Medical Center for Respiratory and Allergic Diseases, Japan.

ABSTRACT —— Objective. It is necessary to establish a system to evaluate the quality of lung cancer screening in
prefecture, because there is a large variation in quality in each municipalities and facilities. Method. The Osaka
Prefectural Committee for Management of the Lung Cancer Screening System has published the referral rate
standings, the detailed consultation rate and the detection rate of lung cancer by municipality and speculating as
to why accuracy was low, in the annual reports since 2005. Results. A chart, compared with a table of conventional
analysis, was easier for the prefectural clerical officers to understand the analysis. Osaka Prefecture has posted
annual data from each municipality using a chart on its website since 2006. Conclusion. Displaying quality assur-
ance data on the website was useful for analysis by the prefectural officers, but merely expecting voluntary im-
provement in the municipalities is insufficient. Based on the present analysis, the prefectural committee must sug-
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gest a concrete remedial plan.

Cancer Screening System
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Figure 1. Quality dispersion of lung cancer screening according to facilities in Osaka Prefecture.
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Figure 2. The Ist version of cancer screening results according to municipality shown on the website in Osaka Prefec-
ture in 2005. It was difficult to understand this table because technical results were displayed in a small font, without

explanation.
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Figure 3. The 2nd version of cancer screening results according to municipality in Osaka Prefecture in 2006. a)
Average referral rate (%) according to municipality of both men and women from 2002 to 2004. b) Average detailed
consultation rate (%) according to municipality of both men and women from 2002 to 2004. ¢) Average detection rate
of lung cancer (1/100,000) according to municipality in both men and women from 2002 to 2004.
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Sublobar Resection Provides an Equivalent
Survival After Lobectomy in Elderly Patients With

Early Lung Cancer

Jiro Okami, MD, PhD, Yuri Ito, PhD, Masahiko Higashiyama, MD, PhD,
Tomio Nakayama, MD, PhD, Toshiteru Tokunaga, MD, PhD, Jun Maeda, MD, PhD, and

Ken Kodama, MD, PhD

Departments of General Thoracic Surgery, and Cancer Control and Statistics, Osaka Medical Center for Cancer and

Cardiovascular Diseases, Osaka, Japan

Background. Sublobar resection is indicated for early-
stage non-small cell lung cancer in patients with a
perioperative risk associated with impaired medical con-
ditions. This study was conducted to investigate the
clinical impact of this procedure in the elderly.

Methods. The patients who underwent complete resec-
tion for stage IA non-small cell lung cancer from 1990
and 2007 were enrolled (n = 764). Two age groups were
defined as elderly (=75 years) and younger (<75 years)
patients. The 5-year survival, recurrence, and postopera-
tive complications after sublobar resection were com-
pared with those after standard lobectomy according to
age group.

Results. There were 133 elderly patients (79 standard
lobectomies and 54 sublobar resections) and 631 younger
patients (539 standard lobectomies and 92 sublobar re-
sections). While the 5-year survival after sublobar resec-
tion was significantly inferior to that after standard

ung cancer is the leading cause of cancer-related

deaths in many countries and patients older than 80
years account for 14% of all lung cancers [1, 2]. The
number of elderly lung cancer patients is increasing
rapidly worldwide. Comorbid illness and adverse medi-
cal conditions due to aging is a significant concern to
treat elderly patients with lung cancer [3]. Lobectomy is
the current standard treatment for early-stage non-small
cell lung cancer (NSCLC) in the general population.
Sublobar resection such as wedge resection and segmen-
tectomy could be indicated in patients with stage I
NSCLC, who may tolerate operative intervention but not
a lobar or greater lung resection because of comorbid
disease or decreased cardiopulmonary function [4].
When treating elderly patients, decisions regarding the
treatment strategy, lobectomy, or sublobar resection,

Accepted for publication June 22, 2010.
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lobectomy in the younger group (64.0% and 90.9%, re-
spectively, p < 0.0001), however, no substantial differ-
ence was observed in the elderly (67.6% and 74.3%, p =
0.92). Locoregional recurrence rates were higher in pa-
tients after sublobar resection than those after standard
lobectomy in both the elderly (11.1% vs 1.3%) and the
younger (12.0% vs 1.5%) groups. No significant difference
in postoperative complications was observed between
the types of surgery in the elderly.

Conclusions. Sublobar resection for stage IA is consid-
ered to be an appropriate treatment in the elderly pa-
tients as this procedure provides an equivalent long-term
outcome in comparison with lobectomy. A larger scale
study with matching patients is necessary to confirm the
noninferiority of sublobar resection in comparison with
standard lobectomy in this population.

(Ann Thorac Surg 2010;90:1651-7)
© 2010 by The Society of Thoracic Surgeons

must therefore carefully balance the risks of postsurgical
morbidity and mortality with those affecting cancer re-
currence and long-term survival.

This study was conducted to investigate the clinical
impact of sublobar resection in the elderly patients in
comparison with their younger counterparts. The short-
term and long-term outcomes after sublobar resection for
stage IA NSCLC were compared with those after stan-
dard lobectomy according to the age group.

Patients and Methods

Patients

This study conducted a retrospective review of 984 pa-
tients who underwent complete resection for stage IA
NSCLC at the Osaka Medical Center for Cancer and
Cardiovascular Diseases from January 1991 to December
2007. The ethics committee gave its approval for the
publication of this retrospective study with a waiver of
informed consent (N0.1003175124) from the individual
patients. The institutional prospective database of the
general thoracic department included clinicopathologic
variables and the postoperative clinical course. The pri-

0003-4975/$36.00
doi:10.1016/j.athoracsur.2010.06.090
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mary variables were gender, age, smoking status, preop-
erative treatment, comorbidity, surgical procedure, cur-
ability, diameter of surgical tumor specimen, histology,
and pathologic (p) stage. The outcomes included postop-
erative complications, type of recurrence, and survival
time. The type of surgery was categorized into two
groups according to the extent of the pulmonary resec-
tion; standard surgery including a lobar or greater lung
resection and sublobar resection such as segmentectomy
and wedge resection. Any patients undergoing sublobar
resections with a radical intent for the treatment of
small-sized (2 cm or smaller) noninvasive carcinoma (n =
220) were excluded from the study. Definition of radical
intent sublobar resection was described in detail in the
previous report [5]. Briefly, the indications for radical
intent sublobar resection were determined according to
the diameter of the nodule and the percentage of ground-
glass opacity on high-resolution computed tomographic
(CT) scans. Finally, 618 patients who had standard sur-
gery and 146 patients who underwent sublobar resection
were enrolled in the study. Two age groups were defined
as elderly (=75 years) and younger (<75 years) patients.

Preoperative and Intraoperative Evaluation and
Staging

The preoperative evaluation included a detailed clinical
history and physical examination, chest radiography,
chest and upper abdominal CT scans, brain magnetic
resonance imaging, and bone scintigraphy or fluorode-
oxyglucose-positron emission tomography scan for stag-
ing and assessment of respectability. All patients were
staged intraoperatively and pathologically according to
the sixth TNM (tumor-nodes-metastasis) classification at
the time of surgery, and the TNM descriptions were
converted to the seventh edition which has been recently
updated [6]. Hilar and (or) mediastinal lymph nodes were
sampled or systematically dissected during lobectomy or
segmentectomy to evaluate for the possibility of occult
nodal metastases. On the other hand, only swollen nodes
were sampled in the patients who underwent wedge
resection. A lavage cytologic examination was routinely
used to assess the resection margins for tumor presence
intraoperatively, as previously reported [7].

Reasons for Selecting Sublobar Resection and
Postoperative Complications

Comorbid diseases and postoperative complications
were diagnosed by laboratory, radiologic, and physio-
logic examinations. The reasons for selecting sublobar
resection were defined as the following: insufficient pul-
monary function or chronic lung diseases (abnormal
spirometry test and [or] apparent interstitial shadow or
emphysema detected by chest CT); insufficient cardiac
function or cardiovascular diseases; previous lung sur-
gery (greater than lobectomy) or active multiple lung
cancer; cancer history; and diabetes mellitus. Multiple
reasons were allowed. Complications were defined as the
following: life-threatening complications which required
any kind of emergent interventional treatment, or trans-
fer to an intensive care unit; major complications were

Ann Thorac Surg
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those that were potentially life threatening but did not
require emergency intervention; and minor complica-
tions included those that required therapy and a pro-
longed hospital stay.

Recurrence of the Disease and Survival

Recurrence was diagnosed by daily clinical practice and
defined as locoregional if it occurred within the same
lobe, the mediastinal lymph nodes, or the hilum. All
other types of recurrence were categorized as distant
recurrence. The survival time was measured from the
date of surgery to the date of the most recent follow-up
examination or the date of death. The patients lost to the
follow-up within ten years after surgery were censored at
the date of last contact with the institution.

Statistical Analysis

The ¥? test or Fisher exact test was used to compare the
frequencies of categoric measures. Survival was calculated
by the Kaplan-Meier method and differences in survival
were assessed by a log-rank analysis. To adjust the effect of
death due to other causes and to control the difference in
the age and gender distribution between the sublobar
resection group and the standard surgery, we calculated the
relative survival and performed an age stratified analysis.
The relative survival was estimated using the maximum-
likelihood approach for individual data with the publicly
available STATA program strel (StataCorp, College Station,
TX) [8, 9]. The relative survival was the ratio of the observed
survival rate in the patient group and the expected survival
rate derived from the population life tables after matching
for the age, calendar year, and sex. It can be interpreted as
the survival from cancer after adjustment for other causes
of deaths. A multivariate analysis for prognostic factors was
performed using the Cox proportional hazard regression
model. The p values less than 0.05 were considered to be
statistically significant.

Results

Patient Characteristics

Table 1 summarizes the patient characteristics from the
age groups. The tumor histology was as follows: adeno-
carcinoma in 637 patients; squamous cell carcinoma in
105; large cell carcinoma in 11; adenosquamous carci-
noma in 8; and 3 pleomorphic or sarcomatoid carcinoma.
The standard surgery group in the total cohort included
2 pneumonectomies, 12 bilobectomies, and 604 lobecto-
mies, while the sublobar resection group included 90
segmentectomies and 56 wedge resections. There were
more males (p = 0.0189), more squamous cell carcinomas
(p = 0.001), and more ex-smokers or current smokers (p<
0.0001) in comparison with those in the standard lobec-
tomy group. The histology and smoking status were
significantly different between the types of surgery in the
elderly patients (=75 years of age). All of the patients had
macroscopically negative surgical margin. Operative
mortalities, which included deaths within the first 30
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Table 1. Patients” Characteristics From the Overall Cohort and Each Age Group

Younger (<75 Years)

Elderly (=75 Years)

Characteristic

Standard (n = 539) Sublobar (n = 92) p Value Standard (n = 79) Sublobar (n = 54) p Value

Age (years)

Median (mean) 64 68

Range 35-74 38-74
Gender

Male 258 72

Female 281 20
T stage

Tla (=20 mm) 198 46

T1b (>20 mm) 341 46
Histology

Adenocarcinoma 468 67

Squamous cell carcinoma 59 19

Others 12 6
Surgery

Pneumonectomy 2 0

Lobectomy 537 0

Segmentectomy 0 57

Wedge 0 35
Smoking status

Ex- or current smoker 256 65

77 78

<0.0001 75-87 75-84 0.2080

0.0189 45 39 0.1074
34 15

0.1885 25 22 0.4976
54 32

0.0010 66 36 0.0400
10 17
3 1

NA 0 0 NA

82 0
0 33
0 21

<0.0001 44k 40 0.0481

NA = not applicable.

days after surgery or during the same hospitalization,
were not recorded in this study.

Reasons for Selecting Sublobar Resection

The reasons for selecting sublobar resection are listed in
Table 2. Insufficient pulmonary function or chronic lung
disease was the most common and insufficient cardiac
function or cardiovascular disease was the second. All of
the patients with cancer history were examined thor-
oughly before pulmonary resection to confirm that they
had no active recurrence or metastatic lesion other than
primary lung cancer.

Survival Analyses

The 5-year survival rates were 84.6% for the overall
cohort, 89.3% for the standard surgery, and 65.2% for the

Table 2. Reasons for Selecting Sublobar Resections

Younger
(<75 years)

Elderly
(=75 years)

Reasons n=92) (%) (n=>54)(%)

Insufficient pulmonary function 50 (54.3) 25 (46.3)
or chronic lung diseases

Insufficient cardiac function or 22(23.9) 20 (37.0)
cardiovascular diseases

Previous lung surgery or 14 (15.2) 7 (13.0)
multiple lung cancer

Cancer history 9(9.8) 3 (5.5)

Diabetes mellitus 4(4.3) 6(11.1)

Other 4(4.3) 3(5.5)

sublobar resection. The long-term survival after sublobar
resection was significantly inferior to that after the stan-
dard surgery (p = 0.0015, Fig 1A). A multivariate analysis
showed advanced age, sublobar resection, and nonade-
nocarcinoma to be independent significant unfavorable
factors for the overall survival (Table 3). We further
calculated the relative survival and performed an age-
stratified analysis in each age group between the types of
surgery. The 5-year relative survival rates of the younger
patients were 90.9% (95% confidence interval [CI], 87.7%
to 93.3%) for the standard surgery group and 64.0% (95%
CI, 51.9% to 73.8%) for the sublobar resection group (Fig
1B). On the other hand, the difference between the types
of surgery disappeared in the elderly patients (Fig 1C).
The 5-year relative survival rates of the elderly patients
were 74.3% (95% CI, 60.8% to 83.7%) for the standard
surgery and 67.6% (95% CI, 51.7% to 79.3%) for the
sublobar resection. To examine the survival effect be-
tween the types of surgery according to age group, we
divided the patients into the following four groups: (I)
younger patients who underwent standard lobectomy;
(II) younger patients who underwent sublobar resection;
(ITT) elderly patients who underwent lobectomy; and (IV)
elderly patients who underwent sublobar resection.
Thereafter, we calculated the hazard ratios for death of
each patient group based on a multivariate Cox propor-
tional model. Group I was used as a control group. As
shown in Figure 2, while the hazard ratio of group II was
2.83 (95% CI, 1.84 to 4.35) as compared with the control
group, the hazard ratio of group IV (2.64; 95% CI, 1.61 to 4.31)
was similar to that of group III (2.97; 95%CI, 1.79 to 4.95).
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Table 3. Multivariate Analysis of Survival: Cox Proportional

Hazard Model
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Fig 1. Postoperative survival curves according to the types of surgery
(standard surgery or sublobar resection) with 95% confidence inter-
vals at 3, 5, and 10 years after surgery. (A) The overall survival of
the overall cohort (all ages); (B) the relative survival of the younger
patients (<75 years); and (C) the relative survival of the elderly pa-
tients (=75 years).

Variable HR 95% CI p Value
Age 1.045 1.023-1.068 <0.0001
Operative procedure

Standard surgery ref

Sublobar resection 1.835 1.261-2.670 0.0015
Histology

Adenocarcinoma ref

Nonadenocarcinoma 1739 1.160-2.604 0.0074
Gender

Female ref

Male 1.324 0.786-2.231 0.2919
T stage

Tla ref

T1b 1.018 0.716-1.447 0.919
Smoking status

Nonsmoker ref

Ex- or current smoker 1178 0.687-2.020 0.8490

CI = confidence interval; HR = hazard ratio.

Postoperative Complications in the Elderly Patients

Thirty-five of the elderly patients (26.3%) experienced
postoperative complications (Table 4). Life-threatening
complications included two cases of acute myocardial
infarction and one drug-induced anaphylactic shock. The
occurrence of a life-threatening or a major complication
was not associated with the types of surgery (p = 0.3146).

Recurrence of the Disease

Any recurrences of the disease during the follow-up
period are summarized in Table 5. The percentages of
distant metastasis ranged from 11.3% to 13.0% regardless
the types of surgery or the patients” age. On the other
hand, the local recurrence in the overall cohort appar-
ently occurred more commonly in the patients who had

w0 -
\ :
- -4
&)
2 AgeseT5
8 o) [
g -
£
o
;
o4

T T 1 5

Sublobar

Fig 2. Comparison of the hazard ratio between standard surgery and
sublobar resection in younger patients (solid line) and elderly pa-
tients (dashed line). (CI = confidence interval.)
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Table 4. Postoperative Complications in the Elderly Patients

Complications Standard (n = 79)  Sublobar (n = 54)
Life threatening (%) 1(1.3) 2(3.7)
Major (%) 4(5.1) 5(9.3)
Minor (%) 15 (19.0) 8(14.8)

sublobar resection than in patients who had standard
surgery (11.6% and 1.5%, respectively).

Comment

Removing the entire lobe, which contains the primary
tumor, provides the highest probability for a complete
resection of the disease including tumor cells spreading
into adjacent pulmonary parenchyma and occult metas-
tasis in the regional lymph nodes. However, surgeons
often hesitate to recommend lobectomy for patients un-
der comorbid conditions or with poor pulmonary func-
tion. Instead, sublobar resection such as wedge resection
and segmentectomy are often offered to those patients in
daily clinical practice to reduce surgical stress and to
preserve more pulmonary function. This study revealed
that sublobar resection provided an equivalent long-term
outcome to that of lobectomy in the elderly patients.

The difference in the survival after lobectomy and
sublobar resection has been debated even after one
randomized trial demonstrated that sublobar resection
for stage IA had a higher local recurrence rate and a
shorter survival [10]. Nationwide retrospective studies in
Japan and the US identified extent of surgical resection as
a significant prognostic factor after curative resection for
stage IA [11, 12]. These findings support the fact that
lobectomy is the gold standard for stage IA lung cancer.
On the other hand, studies focusing on elderly patients
with stage IA revealed that anatomic segmentectomy was
associated with reduced surgical risks and comparable
oncologic efficacy [13]. Furthermore, according to the
data from The National Cancer Registry in the United
States, the statistical difference between survival curves
of lobectomies and limited resections for stage I or II
disappeared at 71 years of age [14]. In addition, the
Japanese Joint Committee of Lung Cancer Registry also
found no significant difference in the survival after lobec-
tomy or sublobar resection for c-stage I of octogenarian
patients [15].

Previously, several reports have demonstrated that
sublobar resection was not inferior to standard lobec-
tomy regarding the prognosis of patients with small-
sized NSCLC [16, 17]. When comparing the outcomes of
sublobar resection with that of lobectomy, it is important
to mention the peripheral nodules, which are identified
as a shadow containing ground-glass opacity by CT
scanning. Most of such nodules are histologically diag-
nosed as early adenocarcinoma or minimally or nonin-
vasive bronchioloalveolar carcinoma. The long-term re-
sult of this disease is excellent and the 5-year survival
rate reaches to more than 96% even after sublobar

OKAMI ET AL 1655
SUBLOBAR RESECTION IN THE ELDERLY

resection [18, 19]; in contrast, the 5-year survival of
NSCLC at stage IA is reported to be 83.9% [20]. There-
fore, in order to elucidate the outcomes after sublobar
resection in compromised patients, it is necessary to
exclude the patients who underwent wedge resection or
segmentectomy for this distinct subset of early-stage
lung cancer. Otherwise, the outcome of the sublobar
resection group might be spuriously superior to that of
patients who underwent the same treatment due to their
impaired medical condition. We have established insti-
tutional criteria based on the CT findings to indicate a
sublobar resection with a radical intent for peripheral
noninvasive carcinoma [5]. These criteria defined the
patients who underwent sublobar resection due to the
patients” medical and (or) physiologic condition. There-
fore, the results of sublobar resection shown in this study
were solely derived from patients who demonstrated
medically impaired conditions.

The long-term results of p-stage IA based on the new
staging system in the present study, 89.0% after the
standard surgery and 65.3% after sublobar resection
without any operative mortality, were satisfactory. As
previously reported [12], age proved to be an indepen-
dent predictor of survival in patients with stage IA. The
patients were stratified by age group to eliminate an
effect of the different distribution of the patients’ age
between the standard surgery and the sublobar resec-
tion. Furthermore, to consider the effect of background
mortality, the relative survival was calculated and the
prognosis was compared adequately between the types
of surgery. One of the important findings in this study is
that sublobar resection was a strong independent predic-
tor for shortened survival in the overall cohort, but the
types of surgery, standard or sublobar resection, did not
affect the survival in the elderly patients. Multivariate
analysis revealed that the unfavorable effect of sublobar
resection on survival was apparent in the younger pa-
tients whereas the hazard ratio of sublobar resection was
similar to that of standard lobectomy among elderly
patients.

Following the equivalent survival in the elderly, post-
operative complications were also studied. The occur-
rence of complications after sublobar resection did not
increase in comparison with that after standard lobec-
tomy even though the patients in the sublobar group
were compromised. The reduced surgical intervention
using lesser extent of pulmonary resection may contrib-
ute to this favorable result. The types of recurrence were

Table 5. Recurrence of the Disease From the Overall Cohort
and Each Age Group

Younger
(<75 years) Elderly (=75 years)
Type of Standard Sublobar Standard Sublobar
recurrence mM=539) (n=92) (=79 (n=>54)
Locoregional (%) 8(1.5) 11 (12.0) 1(1.3) 6(11.1)
Distant (%) 61(11.3) 12(13.0) 10(12.7) 7 (13.0)
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associated with the types of surgery but not with the
patients” age group. It should be noted that the rate of
locoregional recurrence was much higher in the patients
after sublobar resection than in those after standard surgery
and that the rate of distant metastasis did not increase in the
patients who underwent sublobar resection.

The strengths of this study are that a single institu-
tional study provided complete clinical and pathologic
information, homogeneous treatment strategy, and well-
controlled surgical quality. There are limitations that
need to be acknowledged. The period of patient accrual
was relatively long. The patients who underwent surgery
from 1991 to 2007 were enrolled into the study, although
the treatment strategy for stage IA did not change during
this period. In addition, the number of elderly patients
was smaller than that of the younger population. Sec-
ondly, sublobar resection cannot provide as much infor-
mation for a final staging as lobectomy. Third, we should
recognize that such retrospective analyses were inher-
ently affected by predilections for several patients’ factors
between the types of surgery and the selection bias
associated with surgical procedure chosen by thoracic
surgeons in this study. There were more male patients,
more nonadenocarcinoma, and more smokers in the
sublobar group. These are known to be unfavorable
prognostic factors in the patients with stage IA NSCLC. It
should be noted that survival after sublobar resection
was equivalent to that after lobectomy in the elderly.

In conclusion, sublobar resection in the elderly pro-
vides a long-term outcome which is equivalent to that
obtained after standard lobectomy. This finding suggests
that this procedure is considered to be an appropriate
treatment strategy for elderly patients with stage IA
NSCLC. A larger scale study with patients matched for
the principal factors is necessary, however, to confirm the
noninferiority of sublobar resection to standard lobec-
tomy in this population.
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INVITED COMMENTARY

Okami and colleagues [1] have presented a retrospective
review on the survival of elderly patients (age > 75) with
stage 1A nonsmall cell lung cancer treated with a sublo-
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bar resection compared with elderly patients treated with
a standard lobectomy between 1999 and 2007. There were
133 elderly patients in the study with 79 patients treated
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Cervical cancer is the 11th leading cause of death from cancer for females in Japan. In 2005,
there were 2486 deaths from cervical cancer, accounting for 1.8% of the total number of
cancer deaths in Japan. Cervical cancer screening using conventional cytology has been
conducted worldwide. The guideline for cervical cancer screening was developed based on
the established method. The efficacies of conventional and liquid-based cytology, human
papillomavirus testing alone and two combination methods were evaluated. On the basis of
the balance of the benefits and harms, recommendations for population-based and opportu-
nistic screening were formulated. Five methods of cervical cancer screening were evaluated.
On the basis of the analytic framework involving key questions, 3450 articles published from
January 1985 to October 2007 were selected using MEDLINE and other methods. After the
systematic literature review, 66 articles were confirmed. The results of 33 studies were con-
sistent, and the evidence was sufficient to evaluate the effect of conventional cytology screen-
ing. The accuracy of liquid-based cytology was almost equal to that of conventional cytology.
Although human papillomavirus testing and combination methods showed high sensitivity; no
study has evaluated the reduction in mortality from cervical cancer. Except for the possibility
of overdiagnosis, no serious adverse effects of cervical cancer screening were found.
Cervical cancer screening using conventional and liquid-based cytology is recommended for
population-based and opportunistic screening due to sufficient evidence. Cervical cancer
screening using either human papillomavirus testing alone or two combination methods is not
recommended for population-based screening due to insufficient evidence.

Key words: cervical cancer — cancer screening — guideline — recommendation — conventional
cvtologv — liquid-based cvtology — HPYV festing

INTRODUCTION number of cancer deaths in Japan (1). The incidence of
Cervical cancer is the 11th leading cause of death from  cervical cancer among all age groups decreased gradually
cancer for females in Japan. In 2008, there were 2486 deaths  until 1990 and then flattened. For two decades until 2002,
from cervical cancer, accounting for 1.8% of the total  although the incidence among women over age 40 years
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decreased, the incidence among women in the 20—-39 years
age group gradually increased. On the other hand, the mor-
tality of the 40—59 years age group increased, with a peak in
the 55—59 years age group in 2006.

In 2001, the Research Group for Cancer Screening
Guidelines funded by the Ministry of Health and Welfare of
Japan recommended the following six cancer screening pro-
grams (the Hisamichi reports) (2): gastrofluorography for
gastric cancer; fecal occult blood testing for colorectal
cancer; a combination of chest radiography and sputum
cytology (added for current smokers only) for lung cancer;
Pap smear for cervical cancer; a combination of physical
examination and mammography for breast cancer and hepa-
titis virus markers for hepatocellular carcinoma. These
guidelines did not recommend cervical cancer screening
using human papillomavirus (HPV) testing because of insuf-
ficient evidence. However, liquid-based cytology was not
included in that evaluation.

Since the publication of the previous guidelines, new
studies dealing with HPV testing alone and in combination
have been reported worldwide. Meanwhile, a new research
group established a standardized method for developing the
Japanese Guidelines for Cancer Screening (3). On the basis
of this methodology, the effects of conventional, liquid-
based cytology and HPV testing for cervical cancer screen-
ing were evaluated. and a new guideline was developed.

PATIENTS AND METHODS

The target audiences for the cervical cancer screening guide-
line include the public health professionals working in

cancer screening programs, providers of cancer screening
programs and policy makers. The members of the guideline
development group for cervical cancer screening (Japanese
Research Group for Development of Cervical Cancer
Screening Guidelines) were selected from various specialties.
The cervical cancer screening guideline was developed using
the standardized method (3).

TARGET METHODS

The efficacies of conventional and liquid-based cytology,
HPV testing alone and two combination methods were eval-
uated. Conventional cytology is the traditional method of
collecting cells from the surface of the uterine cervix and
analyzing the smeared cells directly using a microscope.
Liquid-based cytology is a new technique for transferring
the cellular material to a microscope slide. The sampling
device carrying the material is immersed in a container with
a special liquid transport medium. Most clinical investi-
gations of HPV testing have used the Hybrid Capture (HC)
system. The HC system is a nucleic acid hybridization assay
with signal amplification for the qualitative detection of

DNA of high-risk, cancer-associated HPV types in cervical
specimens.

ANALYTIC FRAMEWORK

The target population for cervical cancer screening was
defined to be asymptomatic females with an average risk of
cervical cancer. To select appropriate evidence, an analytic
framework for cervical cancer screening was developed
(Fig. 1). For each stage of the analytic framework, key
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Figure 1. Analytic framework and key questions for cervical cancer screening. The numbers in the analytic framework refer to the key questions, which arc

listed in Appendix 2.
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questions based on the PICO (population, intervention,
comparison and outcome) format were prepared. Direct
evidence was defined as evidence provided by a study that
evaluated the effect of cancer screening for reducing cervical
cancer incidence and mortality (Fig. 1, arrow I). However,
to determine the level of evidence appropriately, the primary
outcomes of mortality from cervical cancer and incidence of
invasive cancer were differentiated. Other studies that
provided indirect evidence were selected based on key ques-
tions related to other stages of the analytic framework
(Fig. 1, arrows 2-8).

SYSTEMATIC LITERATURE REVIEW

A systematic literature review was conducted by the
members of the review committees for cervical cancer
screening. A search of the literature published from January
1985 to October 2007 was performed using MEDLINE,
EMBASE and the Japanese Medical Research Database
(Igaku-chuo-zasshi). Key journals were searched manually,
including the Journal of the Japanese Association for
Obstetrics and Gynecology and the Journal of the Japanese
Association for Clinical Cytology. Further references were
obtained through the IARC handbook (International Agency
for Research on Cancer) (4), previous guidelines (2) dealing
with the evaluation of cervical cancer screening were
checked and relevant articles were included. Additional
references recommended by the Review Committee were
identified and included as needed. If the result from a branch
of a large-scale randomized-control trial (RCT) was pub-
lished during guideline development, the study was included.
To select appropriate evidence, a systematic review of the
retrieved articles was conducted using the checklist accord-
ing to the study design (3).

TRANSLATION INTO RECOMMENDATIONS

Considering the balance of the benefits and harms, five
grades of recommendations were determined for population-
based and opportunistic screening (3). The recommendations
were assessed in conjunction with the board members of the
Japanese Research Group for Cancer Screening Guidelines.
The body of evidence for each screening method was sum-
marized in an evidence table based on the analytic frame-
work’s key questions. The benefit of each screening
modality was determined based on the level of evidence (3).
The evidence was divided into eight levels based on study
design, quality and consistency. The harms. including over-
diagnosis and LEEP (loop electrosurgical excision pro-
cedure) with conization as complications of diagnostic tests
and treatment, were assessed.

Since they are supported by sufficient evidence, both
Grade A and B recommendations could be conducted as
both population-based and opportunistic screening programs.
A Grade A recommendation is supported by RCTs, and a
Grade B recommendation is supported by observational

Jpn J Clin Oncol 2010,40(6) 487

studies. However, a method with a Grade D recommendation
should not be used for either population-based or opportunis-
tic screening programs. A Grade C recommendation implies
that the method should not be used for population-based
screening. Ifowever, a Grade C recommendation implies that
the method could be used in clinical settings if both ade-
quate risk management and informed consent with respect to
the harms were assured. Screening methods for which there
is insufficient evidence are graded as I. they are not rec-
ommended for population-based screening or as routine
screening methods in clinical settings, although the decision
to undergo screening could be made at the individual level
based on proper information provided by health professionals
in clinical settings.

FORMULATING THE GUIDELINE

A draft guideline was written and released on the Promoting
Evidence-based Cancer Screening website (http:/canscreen.
ncc.go.jp/). To improve and confirm the guideline, two types
of consultation were conducted. First, the guideline was
reviewed in draft form by nine independent referees from
two expert groups: an expert group for cervical cancer and
another specialty group. 1n addition, major issues identified
during review of the draft were discussed at the guideline
forum that everyone could attend. Taking into account the
comments received from external reviewers and the guide-
line forum, the appropriateness of the recommendation and
its language was again discussed, and the guideline was
refined. After the consultations were completed, the guide-
line was published and posted on the Promoting
Evidence-based Cancer Screening website.

FINDINGS

SYSTEMATIC LITERATURE REVIEW

On the basis of the literature search using MEDLINE and
other databases, 3450 articles published from January 1985
to October 2007 were identified. The abstracts were
reviewed. and 161 articles were selected for the full text
review. After the full text review, which included a new
paper from a Swedish study that was published after the
above literature search, 33 articles were confirmed as provid-
ing direct evidence dealing with the reduction in incidence
and mortality of cervical cancer by screening, and 33 articles
were confirmed as providing indirect evidence (Table 1).

LEVEL OF EVIDENCE
Convenrionar. CyroroGy (Lever oF Evinence: 24+ +}

There is no evidence to evaluate the reduction in mortality
from cervical cancer based on RCTs. Three cohort studies,
11 case—control studies and 21 ecological studies dealing
with conventional cytology were identified. Since the results
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of these studies were consistent, the evidence was sufficient
% &T to evaluate the effect of conventional cytology screening.
w
<2 2000 Conorr Stupies.  The outcome of the Danish and Japanese
studies was mortality from cervical cancer and that of the
§ Italian study was incidence of invasive cancer of the cervix
~ & (Table 2) (5—7). In the Japanese study, the cohort from 45
=57} - b lTocal municipalities, involving a total of 53 003 subjects,
was followed from 1988 to 2003 (6). On the basis of the
) screening history within the previous year of the
gb questionnaire survey at the time of enrollment, the subjects
B were divided into screened and unscreened groups. lowever,
E 2 o w during the follow-up periods, participation in screening was
8 - unclear in both groups. Mortality from cervical cancer in the
3 screened group was reduced 70% compared with that in the
g 3% unscreened group (hazard ratio 0.30, 95% CI: 0.12—0.74).
2 c g The rate of reduction was greater for cervical cancer
2 = w T P % mortality than for deaths other than cervical cancer deaths
{hazard ratio 0.73. 95% CI: 0.68—0.78).
o -8 Case—cowntroL Stupies.  The outcome of the Scottish and
SE §§ Japanese studies was mortality from cervical cancer,
S g whereas that of other studies was incidence of invasive
.E“? %Eﬁ cancer (8—18). The details of the studies are shown in
g %7 EE Lo e oo Table 3. In the Japanese study, which had a small sample
23 ¢ size, a 78% reduction in mortality from cervical cancer was
E E § < shown, but this was not significant {odds ratio = 0.22, 95%
5 éé | .:ﬁ: Cl: 0.33--1.95) (9). Although the outcome was different, the
; 5S¢ z 'g” - incidence of invasive cancer was reduced by 84% in other
588| ~° -2 e Japanese studies (odds ratio = 0.16, 95% CI: 0.090-0.278)
gé E (13). In a recent report from Australia, 96% of invasive
gz g _‘é z cancer could be prevented in women with a regular
BEE] S§2 - = o o screening history compared with women without a screening

history (RR = 0.043, 95% CI: 0.033—0.057) (11).

e
; Ecorogicar Stupy.  All studies reported reduced cervical
'cg & & cancer mortality by screening (5,8,19—37). The impact of the
= if reduction was greater in the countries that conducted organized
E S R ) screening than in countries that did not. Although the target
age group and screening interval differ among these countries,
the incidence of invasive cancer was reduced by at least 80%
E g {4). In the Japanese study, mortality from cervical cancer
E%; ?f-' ;. Lol decreased by 63.5% in high-participation areas compared with

a 33.3% reduction in low-participation areas (29).
The incidence of invasive cancer decreased with an
accompanying mortality reduction in all studies. Although

ee Fig. 1); HPV, hunan papillomavirus: LEEP, loop electrosurgical excision procedure

ication of one reference for cohort study and one for case—control study.

ication of three references f{or conventional cytolo
ication of four references for test accuracy studies of HPV testing alone.

ication of two references for conventional cytology.
ication of eight references for HPV testing alone.

o

= >

3 R the incidence of cervical cancer has decreased in the 30

g =5 years and over age group, which is the target for the screen-

=1 £ > . . . .

B c 2 ing program in Miyagi Prefecture, that of the 20—29 years

3 E£ age group has gradually increased (31). Similar trends could

& 3 @ . .

g fe ;—: EEEEE be observed in several developed countries that conducted

E 8 % _ T2 S mmew population-based screening.

" £ 8 g P FEEEEE

g £ S8 27| EZESER

2 s E < 5 N ES9TET TesT ACCURACY

- lg £ 5 § £ I| zeg g g g Test accuracy studies for conventional cytology were con-

2 |£ : 3 5 8% REE g ducted using diagnostic testing with colposcopy as the refer-
7] S o = w "

& = S 53 g5 <xpEpEx ence (Table 4) (38—41). In a Japanese study using low-grade
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Table 2. Cohort studies for cervical cancer screening using conventional cytology

Jpn J Clin Oncol 2010,40(6) 489

. E squamous intraepithelial lesion as the cut-off point. the sen-
g = 2F sitivity to detect cervical cancer was 94.7% (38). The result
e E F A y
8 P - of the Italian study was similar results for 1-year follow-up
o < & : . . 3 .
Z p E = 55 based on the regional cancer registry. Although the finding
o — - wy . . . o =
z < € xE= of atypical squamous cells of undetermined significance was
= =5 g0 mostly used as a cut-oft point. the target disease differed
g = & E5L among studies. In a Canadian study. the sensitivity of con-
2 ellae! 5 ) . - . . .
%" g ES3 ventional cytology was around 50% when CIN2 (cervical
= gE % g intraepithelial neoplasia) or worse was targeted (42). On the
. E 28 g2y other hand, in a Swedish study. the sensitivity was main-
i E S g ! ’ y y
| £ EE ™ tained when either CIN2 or CIN3 was used for the threshold
po= == e (43). The accuracy of conventional cytology differed among
= the studies because of different reference tests and different
o I ~
- L& = target groups (44.45). However, the sensitivity ranged from
> SE & 50% to 80%, and the specificity ranged from 70% to 90%.
T, =iz &
= [Sa R W el
EE 50 ¢ Survivar Axatysis
1 ZEw B
2 = it . m . .
£ £2 BLw 22 In the report from the Osaka cancer registry, the relative sur-
2 £ % £33 B4 : LA . ) .
E ER- E oo 220 vival of patients with screening-detected cancer (30--54
j- = — T < . .
i ears, 84.3%: and 55-64 years. 75.4%) was higher than that
y y g
f - 0w a3 of symptomatic patents (30--54 vears, 77.6%: and 55--64
z = SO years. 67.1%) (46).
[~ el ‘)é 1
= ~—~ b o
z > g &
Liouip-BaseD Cyr1oLoGy (LEVEL OF EviDENCE: 2+)
J % = = % o No study using liquid-based cytology has evaluated the
- & ~ ST reduction in mortality from cervical cancer. Although there is
T y g
t . . .
= no RCT evaluating conventional cytology., mortality
te £ reduction from cervical cancer has been evaluated by many
2 £ - - observational studies conducted worldwide. Except for the
= Z & = S .
E 5z = 2 N method used to prepare the sample. liquid-based cytology is
E ERS jast s N . - M -
< = e almost the same as conventional cytology. Thus, evidence for
= £ ¢ conventional cytology could be used for evaluation of liquid-
= 5 g based cytology. Since the sensitivity and specificity of liquid-
£ ytology Y p ) q
] g s 8 based cytology are similar to those of conventional cytology.
= = E . . .
£ g E E! we concluded that the evidence for conventional cytology
s > s 2z could be employed. Therefore, the evidence was sufficient to
| evaluate the effect of liquid-based cytology. However, since
. z o o no study has compared the sengitivity and vspeciﬁ'citylof bot‘h
293 = 4 methods in Japan, an evaluation study. including investi-
= O i — ! . . -~ . .
e A on gation of unsatisfactory samples of conventional cytology. is
. needed before introduction of population-based screening.
=
g = @ g 2
58 & = = Tesr Accvracy
x> — 1 ~1
: Five studies to investigate the accuracy of liquid-based
= -~ =
g E - E cytology were selected (Table 4) (39,40,44.47,48). In an
¢ = = 7 . . e
25 5 S g RCT compared with conventional cytology, the sensitivity to
o F o = = - ~
T z detect CIN2 or worse was 69.1% (95% CI: 55.2-80.9) for
; = g conventional cytology and 60.3% (95% Cl: 47.4-71.9) for
; = liquid-based cytology (39). On the other hand, the specificity
5 - e was 94.5% (95% CI: 93.5--95.4) for conventional cytology
; Z s and 94.1% (95% CI: 93.2--94.9) for liquid-based cytology.
. o £ o El Neither the sensitivity nor the specificity was statistically
£ % £ & e different. In another RCT. the ratio of the detection rate for
. =4 . . . .
2 @ Ed < = liquid-based cytology compared with that of conventional
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