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Characteristic of Care Management Agencies Affect Expenditure on Home Help and

Day Care Services: A Population-based Study in Japan
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Abstract

Aim: The financial interests of care management agencies may affect how care managers assist clients’ use of
long-term care insurance services. This study examined the relationship between clients’ service expenditures and
whether the home help and day care service agencies belonged to the same organization as the care management

agency.

Methods: Population-based data were obtained from a suburban municipality in Japan. We investigated 4,331 persons
with care needs certificates (levels 1-5), including those using home help (N=1,780) or day care (N=2,141) services.
Data on the service expenditures and clients’ and agencies’ characteristics were analyzed using multiple linear

regression analyses controlling for potential confounders.

Results: Home help service users spent an average of USD 558.1 + 590.1 for home help service and day care service
users spent USD 665.0 +415.9 for day care service. Living alone, living in a condominium/apartment, higher care needs,
more severe cognitive impairment, and lower use of other services were associated with higher home help service
expenditure. Day care service expenditure increased with older age, female gender, higher care needs, more severe
cognitive impairment, and higher physical function. Clients whose service agencies and care management agencies
belonged to the same organization had higher expenditures even after adjusting for confounders (home help: =0.126, p
= 0.007; day care: p=0.085, p = 0.002, respectively).

Conclusions: Financial interests of care management agencies significantly influence clients’ service expenditure. We

should develop an effective system to minimize this influence.

Introduction

Populations in developed countries are aging rapidly and Japan’s aging is the fastest." In response to this, the
Japanese government launched a mandatory, public long-term care insurance (LTCI) system in April 2000 to ensure
long-term care services as a universal entitlement for every adult of 65 years and older and aged 40-64 years with
aging-related diseases.” ® Since LTCI introduction, the numbers of recipients and service providers, as well as the total
expenditures, have been steadily increasing.> * Consequently, information on LTCI service use is particularly important

for controlling growing needs and providing quality services.



Many previous studies have examined factors associated with LTCI service use;>® several have explored
factors related to LTCI service expenditures, employing the Anderson-Newman model of healthcare utilization.® This

model is intended to clarify the factors determining health service use; these factors are classified as predisposing,

11, 12 11,13

and marital status;® enabling factors
11, 12, 15

enabling, and need factors. Predisposing factors include age,
11, 12, 14

gender,

include living alone and serviceuse;™® and need factors consist of serviceneeds,® functional disability,

11-13 11,13, 14

cognitive decline, and specific chronic diseases.

In addition to the factors mentioned above, there has been concern that financial interests of care managers
(CMs) and care management agencies might affect LTCI serviceuse.™ **® Under Japan’s LTCI, each client in need of
care is assisted by a CM for care management and service use. CMs play pivotal roles in LTCI service, including
assessing care needs, drawing up care plans, conducting referrals, monitoring care quality, and adjusting care plans
when necessary.'™® CMs are employed by care management agencies, which are operated by several types of
organizations, such as for-profit, medical care, and social welfare organizations. Many of these organizations provide
not only care management but also specific, although separately managed, care services, such as home help, day care,
and home-care nursing services. CMs can be employed by service provider agencies' and work as both CMs and care
providers;? thus, it may be difficult for CMs to maintain neutrality, especially when providing referrals for service
agencies. However, no study has examined whether financial interests of CMs and care management agencies influence
LTCI service expenditure.

In an attempt to fill this gap, we focused on home help service (HHS) and day care service (DCS) and
examined the association between HHS and DCS expenditure and the relationship between the care management and
service-providing agencies, specifically whether the two types of agencies belonged to the same organization. DCS and
HHS are widespread in-home services whose service use amount can be controlled. DCS is a commuting service
delivered in community-based day service facilities for the elderly, where they are provided with personal care for
bathing, toileting and eating, support for other daily life activities, physical exercises, and returned home the same day.
For HHS, a home helper visits the individual in need of care to provide care and household assistance, such as meals,
dressing, bathing, cleaning, and laundry. Thus, by focusing on these two services, the present study can provide

valuable insights on the financial interests of care management in LTCI services.

Methods
Study design and participants

A secondary analysis of cross-sectional data collected by the Institute of Gerontology at the University of
Tokyo was performed. Population-based data were obtained from a suburban municipality in Japan with a population of
about 404,000 and an aging rate of 20% (aged > 65 years) in 2010. In September 2010, there are 10,480 people who
were certified by the LTCI; among them, 4,331 older people were certified as “care needs level” (levels 1-5) and used
at least one type of LTCI in-home service. Of these, all persons who used HHS (N=1,780) or DCS (N=2,141) were

included in the analyses.

Ethical considerations
Data on older adults’ service use and their characteristics were retrieved from the municipal government.
Personal identifying information was not disclosed. The Ethics Committee of the University of Tokyo approved this

study.

Measures



This study analyzed data on clients’ and agencies’ characteristics and information about in-home LTCI service
use (home help, home bathing, home-care nursing, home rehabilitation, day care, day rehabilitation, short-stay respite
care, and assistive device rental).

The main outcome indicators were the monthly HHS and DCS expenditures submitted to the national insurer.
Agency relationship was created as the main independent variable. HHS users were divided into two groups. If clients
were served by a home help agency that belonged to the same organization with their care management agency, they
were categorized into the “same group”; if clients were served by home help agencies that belonged to a different
organization than their care management agency, they were categorized into the “different group.” Similarly, DCS users
were also stratified into “same group” or “different group.”

In addition, the following control variables were used: predisposing variables (age and gender), enabling
variables (family type, living arrangement, income, and number of other services used), need variables (care needs level
and physical and cognitive function) and care management agency ownership (for-profit organizations, medical care
organizations, social welfare organizations, and others). Family type was divided into living alone and living with
others. The type of living arrangement was categorized into living in a house, living in a condominium/apartment, and
living in a facility. Income was measured by LTCI premium levels (which are determined by income levels), ranging
from stage 1 (a welfare recipient) to 16 (income of over USD 83,000 per year). Use of other in-home services types for
HHS and DCS users was also included as a control variable.

Care needs levels ranged from the lowest (1) to the most severe (5). Physical function of clients was assessed
in terms of activities of daily living (ADL), using the “degree of independent daily living for disabled elderly” criteria
designated by the Japanese Ministry of Health, Labour and Welfare. Scores ranged from 1 (no impairment) to 9
(bedridden). Cognitive function was measured with “degree of independent daily living for demented elderly” criteria
also designated by the Japanese Ministry of Health, Labour and Welfare. Scores ranged from 1 (slight impairment) to 8

(severe impairment).

Statistical analysis

Data on service expenditure and characteristics of older adult clients and agencies were summarized using
descriptive statistics. Characteristics of HHS and DCS users between different agency relationship groups were
compared using chi-square and t-tests. Bivariate analysis was then performed to examine associations between service
expenditure and agency relationship, as well as other control variables, using Spearman’s rank-order correlation
analyses, t-test, and analysis of variance. Finally, multiple linear regression analyses were conducted to determine the
associations between agency relationship and the HHS and DCS expenditure used by clients, adjusting for other factors.
To examine and adjust interaction between severity of care needs and the agency groups, the interaction term of “care
needs level x agency relationship” was also included as an independent variable. SPSS version 16.0 (SPSS Inc.,

Chicago, IL) was used for the analysis. The significance threshold was set at 0.05 (two-tailed).

Results
Description of the study population

Table 1 showed the characteristics of older adults and their service agencies and the monthly service
expenditure. For both types of service recipients, the average age was> 80 years; most were female (nearly 70%) and
lived with others (> 55%) in a house (>70%). Service recipients used other in-home services besides the target HHS or
DCS and for-profit organizations operated nearly half of care management agencies. The total amount of fees consumed
by HHS and DCS users were USD 1,094.3+767.8 and USD 1,090.3+633.6, respectively. Participants spent an average



of USD 558.1 + 590.1 for HHS and USD 665.0+415.9 for DCS. Of those, 34.9 % of DCS clients and 43.9%of HHS
clients were classified into the same group.

Different characteristics of HHS and DCS users between two agency relationship groups were shown in Table
2. Focusing on the comparison of service expenditures between groups, total service expenditure did not significantly
differ between the groups of DCS users, and in HHS users, clients from the same group had slightly higher total fees
than those from the different group. Moreover, clients from the same group spent more on both DCS and HHS than
those from different groups; the gap of the service expenditures between the two groups was greater in HHS users than
in DCS users (USD 245.10 vs.USD 66.50, respectively).

Factors related to the HHS and DCS expenditure: bivariate analysis

Results of bivariate analysis for the relationships between HHS and DCS expenditure and every independent
variable were presented in Table 3. In addition to the significant correlation between agency relationship and service
expenditure, most of the control variables had significant associations with HHS expenditure, except gender and the
number of other services used. Those of older age, female gender, higher care needs, and higher cognitive function had

larger DCS expenditure.

Factors related to HHS and DCS expenditures: multiple linear regression analyses

Table 4 showed the factors associated with HHS and DCS expenditure from the results of multiple linear
regression analyses. Living alone, living in a condominium/apartment, higher care needs, more severe cognitive
impairment, and lower use of other services was associated with higher HHS expenditure. DCS expenditure increased
with older age, female gender, higher care needs, more severe cognitive impairment, and higher physical function. After
adjusting for these potential confounders, clients from the same groups had higher service expenditures for HHS and
DCS than those from the different groups (HHS: p=0.126, p = 0.007; DCS: = 0.085, p = 0.002, respectively). The

model explained 25.4% of the variance in HHS expenditure and 18.5% in DCS expenditure.

Discussion

In the present study, we examined factors related to HHS and DCS expenditure, focusing on the relationship
between care management and service-providing agencies. To our best knowledge, this is the first population-based
study to examine the influence of potential financial interests in care management agencies on expenditure on LTCI
services in Japan. Our findings could help develop a more effective care plan and care management system in the LTCI
system.

We determined that HHS and DCS expenditure was significantly greater in cases where the service was
provided by agencies in the same organization as the care management agency than in those where the services were
provided by agencies indifferent organizations. We posit two possible reasons for this difference.

The main possible reason might be that CMs prioritize their own agency’s profit in assisting clients in LTCI
service use. One of the central philosophies of Japan’s LTCI was the introduction of consumer choice and competition
by allowing free choice of service agencies; this was intended to enhance service quality, efficiency, and equity.”
However, CMs are very likely to recommend service agencies from their employing organization to clients and also to
encourage clients to use more services from the service agency of their same organization, to improve their agency’s
profitability. In addition, we found that the proportion of care management agencies operated by for-profit organizations
was 54.4% in HHS users, higher than 47.6% in DCS users; the gap of the service expenditure between the two types of

agency relationship was also greater in HHS users than in DCS users. All these findings indicate that agencies’ interests



exert an important influence on LTCI service expenditure. This is consistent with previous findings that LTCI service
use was significantly greater among clients managed by private agencies than those managed by public agencies.?? The
following may enable users to choose service agencies freely and to receive the proper amount of services and thus
improve overall effectiveness and efficiency: enhancement of CMs’ care management skills, information disclosure
about each agency’s service patterns and quality, and supervision from third-party organizations.'” %

Another possible reason for the aforementioned difference in service expenditure may stem from the pursuit of
win-win outcomes. CMs may be well connected with their clients and service-providing agencies when the care
management and service-providing agencies belonged to the same organization. Consequently, they are able to monitor
clients’ general needs adequately and drive clients and their families to use more services. In addition, clients who have
serious conditions requiring emergency care could be better served because quickly and timely referrals could be
conducted when the care management and service-providing agencies are under the same organizational umbrella; thus,
more services might also be used. The large amount of service use might lead to preferable outcomes such as clients’
improved physical and cognitive functions. Thus, in such a situation, clients’ needs are better met and agencies also
benefit more. However, these explanations need to be verified in future studies examining the influence of the
relationship of care management and service-providing agencies on care management and care plan contents made by
CMs.

Other than agency relationship, there were several factors associated with LTCI services expenditure; most
factors were consistent with previous studies.> ** ™ In our study, needs indicators (care needs and physical and
cognitive function) were strong predictors of both HHS and DCS expenditure. However, the relationship between other
predisposing or enabling factors and service expenditure was not as consistent as previous studies. For example, we
found those living alone had higher HHS, consistent with a Netherlands study, ** but no direct relationship was found in
DCS users. Such variations might be due to different study populations and diverse structures of long-term care systems
between countries. All of the factors related to HHS and DCS expenditure could enrich the knowledge of determinants
of LTCI service use.

Despite the important implications of our findings, certain limitations should be noted. First, generalizability is
limited because our data were obtained from a single city. Research in other cities, including urban and rural areas, is
necessary to confirm our results. Second, the data did not include the characteristics of family caregivers, CMs, service
providers, or the medical status of clients. The confounding effects of these variables on agency selection and service
expenditures should be investigated in the future.

Despite these limitations, the present study provides important preliminary evidence that LTCI service
expenditure is increased not only by individual predisposing, enabling, and need factors but also by the agencies’
interests. Older people who used HHS or DCS from the same organization as their care management agency had
significantly higher service expenditures than those who used services from different organizations. Although there is a
lack of national survey data, we showed that a considerable proportion of clients (34.9% of DCS clients and 43.9% of
HHS clients) were served by service agencies that were operated by same organization as their care management
agencies. Our findings suggest that the financial interests of care management agencies may influence LTCI use. These
results indicate the need for reforming the care management system to provide quality and fair LTCI services to older

adults.
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Table 1Characteristicsof older adults, service agencies, and service expenditure

HHS users (N=1,780)

DCS users (N=2,141)

n (%) n (%)
mean * SD mean + SD

Age 80.3 * 9.5 82.1 + 8.8
Gender

Men 541 (30.4) 690 (32.2)

Women 1,239 (69.6) 1,451 (67.8)
Family type

Living alone 788 (44.3) 678 (31.7)

Living with others 992 (55.7) 1,463 (68.3)
Living arrangement

Living in a house 1,251 (70.3) 1,748 (81.6)

Living in a apartment 486 (27.3) 368 (17.2)

Living in a facility 43 (2.4) 25 (1.2)
Income (1-16) 3.9 * 2.6 4.2 + 2.4
Numbers of other services used (0-7) 1.4 * 11 1.2 + 1.0
Physical function (1-9) 5.2 * 1.7 4.8 + 1.5
Cogpnitive function (1-8) 2.9 * 1.7 3.4 + 1.6
Care needs level (1-5) 2.3 * 1.3 2.2 + 1.2
Care management agency ownership

For-profit organization 968 (54.4) 1,019 (47.6)

Medical organization 237 (13.3) 226 (10.6)

Social welfare organization 455 (25.6) 778 (36.3)

Others 120 (6.7) 118 (5.5)
Agency relationship

Same group 781 (43.9) (34.9)

Different group 999 (56.1) (65.1)

Total service expenditure 1,094.3 * 767.8 1,090.3 =+ 633.6

HHS or DCS expenditure 558.1 * 590.1 665.0 + 415.9

HHS, home help service; DCS, day care service; SD, standard deviation.



Table 2 Comparison of characteristics of HHS users and DCS users between different agency relationship groups

HHS users (N=1,780)

DCS users (N=2,141)

Same Different P-value Same Different P-value
group group group group
Age 81.0+ 9.4 80.0+9.6 0.015 83.747.9 81.149.1 <0.001""
Gender
Men 559 (71.6) 680 (68.1) 0.110 538 (72.0) 913 (65.5) 0.002"
Women 222 (28.4) 319 (31.9) 209 (28.0) 481 (34.5)
Family type
Living alone 389 (49.8) 399 (39.9) <0.001™" 238 (31.9) 440 (31.6) 0.888
Living with others 392 (50.2) 600 (60.1) 509 (68.1) 954 (68.4)
Living arrangement
Living in a house 494 (63.3) 757 (75.8) <0.001™" 623 (83.4) 1125 (80.7) 0.026"
Living in an apartment 256 (32.8) 230 (23.0) 111 (14.9) 257 (18.4)
Living in a facility 31 (4.0) 12 (1.2) 13 (1.7) 12 (0.9)
Income 3.8+25 4.0+2.6 0.109 3.7+2.3 3.9+2.6 0.023"
Numbers of other services used 1.3 +1.0 1.5+1.1 <0.001™  1.1+1.0 1.2 #1.0 0.001"™
Physical function 5.1+1.7 5.2 +1.7 0.056 48+1.5 48+1.5 0.692
Cognitive function 3.0+1.7 2.8+1.8 0.007™ 3.5+1.6 3.3+16 0.002™
Care needs level 2.3+1.3 2.3+1.3 0.839 22112 22112 0.577
Care  management  agency
ownership
For-profit organization 567 (72.6) 401 (40.1) <0.001™" 290 (38.8) 729 (52.3) <0.001™"
Medical organization 32 (4.1) 205 (20.5) 24 (3.2) 202 (14.5)
Social welfare organization 152 (19.5) 303 (30.3) 396 (53.0) 382 (27.4)
Others 30 (3.8) 90 (9.0) 37 (5.0) 81 (5.8)
Total service expenditure 1,156.7+776.9  1,0455+757.5  0.002" 1,089.1+604.8 1,091.0+648.7  0.946
HHS or DCS expenditure 695.7 +645.8 450.6+518.1 <0.001"" 708.3+409.7 641.8+4175 <0.001""

Characteristics of HHS and DCS users between two groups are compared using chi-square and t tests.

“P<0.5; “p<0.01; ""p<0.001

HHS, home help service; DCS, day care service; SD, standard deviation.



Table 3 Factors related to expenditure on HHS and DCS

HHS expenditure

DCS expenditure

P-value P-value
v or Mean+SD v or MeantSD
Age' 0.065 0.006" 0.089 <0.001"
Gender*
Men 550.4+£599.9 0.715 632.4+401.4 0.012"
Women 561.5£586.0 680.5£421.8
Family type*
Living alone 653.3+640.6 <0.001™" 646.6+391.0 0.163
Living with others 482.6+535.2 673.5£426.8
Living arrangement*
Living in a house 516.3+556.4 <0.001™" 673.4+421.0 0.056
Living in a condominium/apartment 669.9+658.6 634.8+392.7
Living in a facility 513.1£574.9 518.4+346.6
Income’ -0.112 <0.001"" 0.032 0.145
Numbers of other services used" 0.01 0.681 -0.04 0.062
Physical function' 0.222 <0.001™" 0.037 0.087
Cognitive function' 0.267 <0.001™" 0.303 <0.001™"
Care needs level’ 0.315 <0.001™" 0.316 <0.001™"
Care management agency ownership*
For-profit organization 646.5+639.7 <0.001™" 660.4+429.6 0.758
Medical organization 466.5+542.5 680.7+419.7
Social welfare organization 437.4+477.9 670.9+396.6
Others 487.1+532.9 636.0+414.6
Agency relationship*
Same group 695.7+645.8 <0.001™" 708.3£409.7 <0.001™"
Different group 450.6+518.1 641.8+417.5

The relationships between the continuous variables and service expenditure were examined using Spearman’s

rank-order correlation analyses.

*The relationships between the dichotomous or categorical variables and service expenditure were examined using

t-tests or analyses of variance.
p<0.05; “p<0.01; “"p<0.001.

HHS, home help service; DCS, day care service.



Table 4 Predictors of expenditure on HHS and DCS

HHS users (N=1,780) DCS users (N=2,141)
p-value p-value
B 95%ClI B 95%Cl
Age 0.003 0.000 0.006 0.068 0.002 0.001 0.004 0.010
Gender (0O=male, 1=female) -0.015 -0.070 0.040 0.597 0.037 0.008 0.067 0.014

Family type (0= alone, 1= with others) -0.169 -0.218 -0.119 <0.001 -0.022 -0.050 0.005 0.114

Living arrangement

Living in a house ref.

Living in an apartment 0.066  0.013 0.120 0.016 0.005 -0.028 0.037 0.784

Living in a facility -0.199 -0.044 -0.353 0.012 -0.083  -0.194 0.028 0.142
Income -0.010 -0.020 0.000 0.051 0.005 -0.001 0.011 0.084
Care needs level 0.181  0.121 0.241 <0.001 0.092 0.053 0.132 <0.001
Physical function -0.002 -0.023 0.018 0.813 -0.033  -0.044 -0.022 <0.001
Cogpnitive function 0.036  0.021 0.051 <0.001 0.023 0.014 0.031 <0.001
Numbers of other services used -0.090 -0.115 -0.065 <0.001 -0.060 -0.074 -0.046 <0.001

Care management agency ownership

For-profit organization ref.

Medical organization -0.035 -0.018 0.039 0.353 0.009 -0.033 0.050 0.683
Social welfare organization -0.043 -0.098 0.012 0.129 0.004 -0.023 0.031 0.761
Others -0.047 -0.142 0.048 0.330 -0.025 -0.079 0.029 0.358

Agency relationship

(O=different, 1= same) 0.126  0.034 0.218 0.007 0.085 0.032 0.138 0.002

Care needs level xagency relationship -0.025 -0.059 0.009 0.154 0.016 -0.006 0.037 0.155

Adj. R? 0.254 0.185

HHS, home help service; DCS, day care service; Cl: confidence interval
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Molecular epidemiological study of extended-spectrum beta-lactamase
producing Proteus mirabilis in Japan
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Abstract:

A total of 144 cefpodoxime-resistant Proteus mirabilis isolates were collected by a nationwide surveillance program
during 2010 to 2013. Forty-four hospitals were precipitated in this surveillance. We demonstrated a molecular
epidemiological study using whole-genome sequencing. 75 % (108/144 isolates) of ESBL encoding gene was identified
blacTx.m2- Tested 108 P. mirabilis isolates was classified in 9 different clades by the SNPs based core genome analysis.
Furthermore clade 1 (77.1%, 84 isolates) was belonging to 9 sub-clades in clade 1. Clade 1-8 (11 isolates) was isolated
from Hokkaido area. We analyzed deeply whole-genome sequence of blactx.m-2> gene carrying plasmid from 11 isolates
of sub-clade 1-8. In this study, we were success to take complete sequences of blacrx.m-2 gene carrying plasmids from
11 isolates. These 11 plasmid sizes were approximately 38.9 Kbp and similar structure shard each other. Furthermore,
similar structure plasmid has been reported as 36 Kbp plasmid pH14320 from P. mirabilis. This pHI14320 had no

blactx.m2 and ISEcpl. From present study strongly indicates that pHI4320 is an ancestor of 11 plasmids of sub-clade
1-8.

Key Words:

Proteus mirabilis, Extended-spectrumpB-lactamase (ESBL), molecular epidemiology, whole-genome sequencing

Introduction:

Extended-spectrum g -lactamase(ESBL)-producing Enterobacteriaceae have been reported more and more in the
world since their first description in 1983(1,2). SHV-2 is the first ESBL that identified in a Germany clinical isolate of
Klebsiella ozaenae (3). The ESBL-producing E.coli of Toho-1-type (renamed CTX-M-44) isolate recovered in 1993
from a 1-year-old female child was reported from Japan in 1993 (4). The high prevalence of CTX-M ESBL genes have
been documented the entire world in Escherichia coli, Klebsiella pneumoniae and Proteus mirabilis (5). Treatment of
infections caused by E. coli is becoming a serious problem including 3 -lactams (6). In China, ESBL-producing bacteria
have become widely disseminated since at least 1994 (7). In 2014, Chinese investigators reported that the prevalence of
ESBLs producing strains was 55.8% in E. coli, 29.9% in Klebsiella spp, and 24.0% in P. mirabilis isolates, respectively
(8). In Japan, CTX-M-type ESBL producing Enterobacteriaceae are mainly isolated from nosocomial infections (9).
During 2001-2003, a Japanese group surveyed the spread status of blactx.m genes from 1456 isolates, 21.8% were
found to harbor this gene (10). From 2003-2009 of 2304 isolates 202(8.8%) were found to be ESBL producers, which
include E. coli, K. pneumonia and P. mirabilis (11).

Previously, concerning ESBL producing P. mirabilis from clinical specimens, water, soil and domestic animals
reported from Taiwan, China and Japan. From these reports, CTX-M-2 is predominant ESBL in P. mirabilis (12-19).
However, these reports did not provide reason of spreading mechanism and genetic environment of around blacty.y.2 in
P. mirabilis. We collected 108 blactx.m-2 gene carrying P. mirabilis clinical isolates collected by nationwide
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surveillance programs in Japan. In this study, we demonstrated a whole-genome sequence analysis for 108 P. mirabilis
isolates. One hundred-eight P. mirabilis isolates classified in 9 major clades and 9 sub-clades in clade 1. Seventeen P.
mirabilis isolated from Hokkaido region were belonging to clade 1-1 (3 isolates), clade 1-8 (11 isolates), clade 2 (1
isolate) and clade 4 (2 isolates). The aim of this study is to understand the detailed blacrx.m.» carrying plasmids from
clade 1-8 P. mirabilis isolated from Hokkaido region.

Materials and Methods:

1. Bacterial isolates

One hundred thirteen ESBL-producing P. mirabilis isolates collected from nationwide in Japan during 2010 to 2013.
All isolates were isolated from clinical samples and identified as P. mirabilis using a preferring identification system at
44 hospitals. Fifty-nine isolates were from urine, 23 from sputum, 8 from blood, 7 from pus, 7 from other samples, 4
from tracheal tube, 2 from decubitus ulcer, 2 from stool, 1 from bile and 1 from intra catheter. Seventy-nine (69.3%) of
the isolates were isolated from inpatients. The inpatients or outpatients source of the remaining 27 isolates could be
determined. The mean age of patients from whom P. mirabilis isolates was covered 71.2 years. 55 (48.3%) female
patients of the isolates were isolated.
2. Whole-genome sequencing

To determine the whole genome sequence, genomic and plasmid DNA were extracted from all isolated colony of the
microorganism by phenol-chloroform and QIAquick PCR Purification Kit (Qiagen, Chatsworth, CA, USA). The DNA
libraries, prepared by the Illumina Nextera XT DNA Library Preparation Kit and MiSeq reagent kit v3 (Illumina Inc.,
San Diego, CA, USA), was analyzed by MiSeq sequencer (Illumina). CLC genomics workbench software was applied
for assembling the short reads (300 bp). Based on the WGS data, identified antimicrobial resistance genes and plasmid
typing were performed using ResFinder and PlasmidFinder web services (Center for Genomic Epidemiology Server),
respectively. The core genome based phylogenetic analysis was performed with RAXML (bootstrapping with 1000
repetitions) using short reads of 145 P. mirabilis clinical isolates and 37 available genomic sequences of P. mirabilis.
To extract single nucleotide variations, the short reads were aligned to P. mirabilis strain BB2000 (GenBank accession
No. NC_022000.1) as a reference sequence using bwasw software (v.0.7.10). All mutation sites were extracted by
SAMtools (v.1.3) and VarScan (v.2.3.7) software with the default parameters.

Results:
1. Distribution of extended-spectrum j3 -lactamase-producing P. mirabilis in Japan

Fig.1 shows the distribution of ESBL-producing P. mirabilis isolates among the eight regions of the main island of
Japan. Geographically, these regions span from Hokkaido prefecture in the northeast to Kyusyu prefecture in the
southwest. The highest rate of ESBL-producing P. mirabilis was in isolates recovered in Hokkaido and Tohoku (40.4%),
followed by Kanto region (25.4%) and Kinki region (14.0%). The isolation rates of ESBL-producing P. mirabilis in
Chubu region, Chugoku region, Kyusyu region and Shikoku region were 5.3%, 5.3%, 3.5% and 0.9%, respectively.

Fig.1.Distribution of ESBL-producing Proteus mirabilis
isolates among regions of Japan.
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4. Phylogenetic Analyses

A total of 180 isolates (including ESBL-producing, non-ESBL producer and 35 data base from National Center for
Biotechnology Information) were chosen for global phylogenetic analysis. Currently, nine distinct phylogenetic clades
designated from 1 to 9 are described (Fig. 2). Clade 1 delivered to 9 sub-clades. Eight of nine clades include blactx.m-2
isolates. P. mirabilis isolates from Hokkaido region was belonging to sub-clade number 1-8 (11 isolates) and 1-4 (4
isolates). These results indicate that clade number 1-8 was spreading only Hokkaido region. However isolates in clade
1-4 were spreading in Hokkaido region (3 isolates) and in Kinki region (1 isolate). However some clades P. mirabilis
isolates were spreading plural regions. For example, sub-clade 1-1 (19 isolates) was distributed Tohoku region, Kanto
region, Kinki region and Chugoku region.

We have been success to analyzed P. mirabilis TUM11520 in 1-8 P. mirabilis (Fig. 3). This plasmid shows high
similar with pH14320 (Fig. 4).

One hundred-eighty P. mirabilis were analyzed by the next-generation sequencer to take whole-genome sequence.
Genetic environment around blacrx.m-2 gene in clade 1-8 (11 isolates) was analyzed by in silico experiment.
Sub-clade 1-8 P. mirabilis sheared almost the same genetic environment in plasmids (Fig. 5).

clade 1

clade 2

clade 3

clade 4

clade S

clade 6
H clade 7
ﬁ_ i clade 8
: e clade 9

E‘IJII ;

'85 substitusion/site
Fig. 2. Single Nucleotide Polymorphism tree based core genome in Proteus mirabilis

-15 -



/ P. mirabilis

TUM11520 plasmid
38,900bp
%GC : 35%

-

21000
The tracks form outside represent:

Forward CDS, Reverse CDS, %GC plot, GC skew
This figure was prepared by DNAPlotter software.

blacrx w2

Fig.3 Complete sequence of blacrx.m.2 harbor plasmid from P. mirabilis TUM11520

o - (= 4 - 20 2 30 bty 'II-F:
TR T Ilifl;i"i-l
¥ E) 5 - - LR _': 5 5L a L i..
1 il :or iwh. i 2 o wdy oLy 31 :
T REAHE LR I R
it A Foghd PE MM BH : i dipal saafh
pHI4320
TUMI11520

Bl — .EE:]‘:I.!
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Fig. 5 Comparison of whole-genome sequence data of sub-clade 1-8 harbor plasmid.
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Discussion

A 2004 survey reported 11(16.7%) of 66 P. mirabilis isolates as ESBL-producers (21). A 2010 survey reported 28
(37.8%) of the 74 P. mirabilis of isolates as ESBL-producers (22). There is a trend of increased isolation of
ESBL-producing P. mirabilis in Japan.

In Japan, predominant blacrx.m group in P. mirabilis was thought to be the blactx.m-2; blatone-1 also belonging to the
blactx.m-2 group (20). One hundred-eight (95. 6%) isolates in ESBL producers harbored blactx.m-» encoding gene.

Recently, the dissemination of community-acquired infection causing of ESBL-producers of the CTX-M type ESBL
is serious problem in the world. Some investigators reported that patients who are more likely to have risk factors such
as elderly and receiving antimicrobial therapy (23, 24). In this study, the mean age of the patients was 71.2-year old
with 69.3% of the isolates from hospitalized patients (data not shown).

The ESBL-encoding genes, especially blacrx.u-2 positive P. mirabilis isolates were disseminated in Japan. Some
genetically related P. mirabilis isolates such as sub-clade 1-8 and 1-4 were from Hokkaido region. However blacrx.m-2
positive P. mirabilis in other clades were isolated from different regions. For example, sub-clade 1-7 P. mirabilis were
spreading to Tokai region, Kanto region, Chugoku region and Tohoku region. Recently, UK investigator reported that
ESBL producers were frequently detected in food products such as meats (25). Unfortunately, we could not clarify the
infection source of blactx.m-2 positive P. mirabilis. It is necessary to continue the surveillance of antibiotic resistant
organisms for not only from human but also from environment, agriculture products, domestic animals and foods.

Present study, we determined 38.9 Kbp complete plasmid sequences of P. mirabilis TUM11520 belonging to clade
1-8 (Fig. 3). This plasmid show highly similarity to pHI4320 by in silico analysis (Fig. 4). Moreover, plasmids from
clade 1-8 P. mirabilis show almost same structure exception of some gaps (Fig. 5). This data strongly suggests that
pHI14320 is an ancestor of 11 plasmids of sub-clade 1-8 P. mirabilis from Hokkaido region.

In conclusion, the complete whole plasmid genome sequences of sub-clade 1-8 P. mirabilis were taken in this study.
Our data suggest that sub-clade 1-8 blacrx.u-2 positive P. mirabilis spreading only Hokkaido region in 2010 to 2013.
However, we confirmed widely disseminated P. mirabilis clades in this study. It will be necessary to clarify the
infection source of blactx.m-2 positive P. mirabilis in Japan.
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Endovascular therapy of wide-neck aneurysms using the LVIS Jr. stent: Two case reports
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Abstract

Many vascular reconstructive devices are being developed to improve the endovascular therapeutic efficiency of
intracranial aneurysms. A new intracranial stent: the Low-profile Visualized Intraluminal Support Junior (LVIS Jr.) stent,
was authorized and has become available in Japan. We report two cases of wide-neck aneurysm treated with the LVIS
Jr. stent. The Y-stent-assisted coil embolization was adapted for both cases. We achieved a good outcome in Case 1;
however, in Case 2, there were hemorrhagic complications. Further experience is needed to confirm the applicability,

durability, efficacy, and safety of this stent.

Key Words: endovascular therapy, wide-neck aneurysm, intracranial stent, stent-assisted technique

Introduction

For treating wide-neck aneurysms, many instruments are being developed to improve the endovascular therapeutic
efficiency, including assisting devices such as balloons and intracranial stents. Wide-neck aneurysms sometimes arise at
the origin of a vessel’s terminal bifurcation, such as the basilar artery tip, the middle cerebral artery bifurcation, or the
A1-A2 junction. In these aneurysms, the diameter of the surrounding vessel lumen is small and the angle of vessels
diverging from the aneurysmal neck is often sharp. These confounding situations continue to make endovascular therapy
challenging even when assisted techniques are used. The Low-profile Visualized Intraluminal Support Junior (LVIS Jr.)
stent (MicroVention, Tustin, CA, USA) was developed to break the therapeutic toughness of wide-neck aneurysms. This
stent, which has a diameter of 2.5 mm and can be deployed in 2-mm diameter vessels, can be delivered through a
0.017-inch microcatheter. Moreover, this stent is soft and, for a braided structure, resists comparative study of its
strength and flexure. We report two cases of wide-neck aneurysms (one at the basilar artery tip and the other at the

Al1-A2 junction), in which we performed endovascular therapy of Y-stent-assisted coiling using the LVIS Jr. stent.

Case 1

A 54-year-old woman was referred to our hospital for the treatment of an unruptured intracranial aneurysm that was
incidentally found on a headache workup. Magnetic resonance angiography (MRA) showed a large wide-neck
aneurysm at the basilar artery tip. Endovascular therapy was planned, and we considered the need of a stent-assisted
technique. Accordingly, she was given dual antiplatelet therapy (aspirin 200 mg and clopidogrel 75 mg) 10 days before
the treatment and her platelet-aggregation inhibition was tested 1 day before the treatment with VerifyNow® System
(Accumetrics, San Diego, CA, USA). The endovascular surgery was performed via the right femoral artery under

general anesthesia and confirmed the basilar artery tip aneurysm measuring approximately 14.7 x 12.0 mm, with a
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7.3-mm neck (Figure 1A). A 6-French guiding sheath was inserted into the left vertebral artery. In advance, a

0.010-inch microcatheter tip was put at aneurysmal sac to perform the coiling with this jailed catheter. An attempt
succeeded in advancing the 0.017-inch microcatheter along a microguidewire toward the right posterior cerebral artery
(PCA) for the LVIS Jr. stent deployment. A 3.5 x 28 mm LVIS Jr. stent was deployed from the right P1 to the basilar
trunk, partially covering the aneurysmal neck. Next, the 0.017-inch microcatheter went through the first stent strut
(trans-cell technique) and went toward the left PCA along a microguidewire. After that, the second 3.5 x 23 mm LVIS
Jr. stent was deployed from the left P1 to the basilar trunk, creating a Y-stent configuration (Figure 1B). The

aneurysmal coiling was achieved via the jailed microcatheter without coil protrusion into the parent arteries (Figure 1C).
The patient was discharged with no apparent neurological deficits. She underwent follow-up angiography 90 days after

the treatment, which showed complete obliteration of the aneurysm without in-stent stenosis (data not shown).

Figure 1 Case 1. Digital subtraction angiogram showing the large aneurysm (A). Y stent configuration with the LVIS Jr stents
(B). Post operative angiogram showing complete obliteration of the aneurysm with good patency of parent arteries (C).

Case 2

A 67-year-old man underwent a complete brain checkup, which resulted in an MRA demonstrating an anterior
communicating artery (ACoA) aneurysm. He was referred to our hospital, and endovascular therapy was planned. Dual
antiplatelet therapy (aspirin 100 mg and clopidogrel 75 mg) was preloaded, and we checked to verify that there was
sufficient platelet-aggregation inhibition before the treatment with the VerifyNow® System. The endovascular surgery
was performed via the right femoral artery under general anesthesia and a preoperative angiogram revealed a left
Al-A2 junction aneurysm measuring approximately 6.0 x 5.2 mm, with a 5.6-mm neck (Figure 2A). A 6-French
guiding sheath was inserted into the left internal carotid artery. Subsequently, a 0.010-inch microcatheter tip was
inserted to the aneurysmal sac to perform the coiling with this jailed catheter. The aneurysmal neck was mainly on the
left A2. Therefore, we advanced the 0.017-inch microcatheter along a microguidewire to the left A2 and deployed a 2.5
x 17-mm LVIS Jr. stent while pulling back the microcatheter to the left A1l. During the coiling after this deployment,
the coil loop protruded into the right A2 lumen. We were concerned about the possibility of an infarction due to
thrombus formation and, therefore, decided to perform rescue stenting to attach the coil loop to the vascular wall. Then,
the 0.017-inch microcatheter was advanced to the right A2 with the trans-cell technique, and a 2.5 x 13 mm LVIS Jr.
stent was placed creating a Y shape (Figure 2B). The contrast was no longer filled into the aneurysmal sac, and the
parent artery patency was good (Figure 2C), so we finished. The patient recovered from anesthesia without any
problems; however, postoperative computed tomography showed subarachnoid hemorrhage. There was a complication

of hydrocephalus, and the patient needed a ventricle-peritoneum shunt. He subsequently recovered and was discharged
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with no remarkable symptoms.

Figure 2 Case 2. Digital subtraction angiogram showing the left A1-A2 junction aneurysm (A). The rescue stenting with Y
shape deployment against the protruded coil into the right A2 lumen (B). Post operative angiogram showing obliteration of the
aneurysm with good patent A2s. Both A1-A2 junction morphologies are straightened measurably (C). Post operative computed
tomography showing subarachnoid hemorrhage with inferior horn dilatations (D).

Discussion
In the past two decades, the endovascular therapy of intracranial aneurysms has progressed remarkably. In the
beginning, coil embolization of aneurysms was simply done with bare platinum coils. However, this technique was not
possible for wide-neck aneurysms because the spiral shape coils could not go into these aneurysms adequately and
could possibly protrude into the parent arteries. Therefore, over the years, several techniques with vascular
reconstructive devices have been developed to treat wide-neck aneurysms. They include the evolution of single and
dual balloon remodeling, aneurysm neck bridging with single intracranial, Y or X configuration, and cross-court
stent-assisted embolization.* Despite all of these advances, wide-neck aneurysms arising at the vessel terminal of the
bifurcation origin represent a subset of lesions that remain challenging for any of these treatment modalities.® In these
terminal-type aneurysms, the blood flows into the aneurysm neck directly from the opposite side, and constant
hemodynamic forces directly attack the aneurysm internally, enabling surgeons to achieve complete occlusion. To treat
these intractable aneurysms, tight coil packing with stronger vascular reconstructive devices is needed. Recently, the
stent-assisted technique is often used to treat terminal-type aneurysms. Since the first description of stent-assisted coil
embolization, the Enterprise stent (Cordis Neurovascular, Miami, Florida, USA) and the Neuroform stent (Stryker
Neurovascular, Fremont, California, USA) have been most commonly used. The Enterprise stent can be delivered
through a 0.021-inch microcatheter, but when surgeons put this stent in tortuous vessels, they are often apprehensive
about the kinking or stent apposition because of the closed-cell characteristics. And this stent can only be used for 2.5 to
4-mm diameter vessels. On the other hand, the Neuroform stent can adequately handle these problems. This stent is the
open-cell type, therefore can fit into and navigate through tortuous vessels and be deployed in vessels as small as 2 to
4.5 mm in diameter. However, a 0.027-inch microcatheter is needed to deliver the stent, so the trackability is
undesirable. The LVIS Jr. stent can effectively take care of the disadvantages of both of these stents. As it is named, this
stent can be delivered with a 0.017-inch low-profile microcatheter, therefore trackability is good. The LVIS Jr. stent resists
comparable flexing for a braided structure. Moreover, when surgeons use the trans-cell technique, the mobility of the
woven wire is so good that it is relatively easy to cross the microguidewire or the microcatheter. Thus, its advantages
are remarkable compared with other devices.

We have reported the short-term results and technique for the Y-stent-assisted coil embolization of unruptured

wide-neck intracranial aneurysms, using the LVIS Jr. stent. In Case 1, we achieved a good outcome using the

-22 -




remarkable advantages of the LVIS Jr. stent. However, the patient in Case 2 suffered a subarachnoid hemorrhage and
other severe complications. Several causes were considered. We deployed the second stent as rescue stent to keep the
right A2 lumen patent against the protruded coil. The right A2 lumen diameter was slightly less than 2 mm:; therefore,
there might have been excessive stress on the vessel. Vascular morphological changes after LVIS Jr. stent placements
for ACOA aneurysms have been reported.®

In Case 2 in the present report, the parent arteries were straightened measurably after the deployment of the LVIS Jr.
stents (Figure 2A and C). The stent provided enough radial force to change the vascular morphology of the parent artery
despite its smaller diameter. These morphological changes can pull out the origin of the perforators and may cause
bleeding. On the other hand, Chung et al. have reported that the deployment of Enterprise stent in small arteries (<2 mm
in diameter) was safe and resulted in good patency.” The vessel diameter limit of the LVIS Jr. stent deployment is not

known precisely, and more experience with a larger number of cases is warranted.

Conclusions
We have reported two cases of a wide-neck aneurysm treated with the LVIS Jr. stent. This device offers a new option
for the treatment of wide-neck aneurysms, with clear advantages over the currently available intracranial stents. A

larger series and long-term results are needed to confirm the applicability, durability, efficacy, and safety of this stent.
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2T, MERARERCES LET, 2m 1 Fa—T7OFNUENMEONDETINAMY IR LT, MEREEES » M2
JELT, SR2RACEI LT,
3. MEIIEPES
PR U7 Tt o (3000 rpm, 15 43) LT, iR, RIS HVZMERZ/IVRY 7r L Fa—T72 BT L,
B F T—20°C CHEIRAT L=,
D CgA OPEFERIEIIEEEFERIEYE (ETIA) (VK070 Human Chromogranin A EIA MEREH-RNIFERIZERT % FHV -,
@=VF ) — /L OPEEERIEEIE (SALIMETRICS, Corticosterone ELISA KIT ) v /=,
@7 L 7 —EORENEIIEL T X 7 —EE=4— (1 25001579, =7 miFlath) ZHunis,

7 v r— NRENE

T — AR AD EASRESIRIEA IR D 3 THA IOV T T2 T,
(DSTAI CHThi State Trait Anxiety Inventory:STAI) fREE—FPIHAZEMASGHIA 14), STAL IZIRRENZ & FAERZA oy
B, REERZLI T AR OBUE R &2 5 — R, RIPIZRRLRRIE 27~ 15) , FrMEANZITA b L AIRRBICRT L
CIRRERZE AW STV MBI TH 0 | HEIIZEEIRRE LB ANRHE S D 2 DD 16)  IREERZERE & RetA
LERPED 2 DD RE 7% [FIRH I L=,
QIEG (Tokyo university Egogram #i TEGI) [ HEAD/S—>F U 7 ¢ O HEIRRER L OBIRE | SN L
TWD DT RVF—D %A 5 OO T 7 TR L, MHEFHELITE# N2 —2 2B D b D, il TEGII D 5 R,
CP(Critical parent). NP(Nurturing parent). A(Adult). FC(Free child). AC(Adapted child) ® 520 HEIRAEIZ
HIELTWD 17), FREDOERDOBHRIC LY | 2 NERHEA PRS2 Z EAVRETH D, A ATRRET, Vv
TERLBHOTRL, BTELORABNDETALENELLADBNDE A LME > TVD L SITND,
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@ DLQI iZ(Dermatology Life Quality Index) I XF XF/REHED QL ZHIE, T 252 LT, HEHD
DINRIETH D, 2210 HH, HEtk, B, B, Lo —, (5, 8 AMBER 18] D 6 DO RED B E
N5, FNEND FNERRERESR 0-30 5) ZRDDHILENTXS18),

HeEHRT
SR R L RS (nean = SD) TR, fiI#TY 7 MER, version 3.2.2 (The R Foundation for Statistical
Computing, Vienna, Austria) Cf{T-o7-, fHBEH% Pearson’ s product-moment correlation coefficient |ZCT:RéD, AE

KIEL 5% LT & LT,

S
51 A EFIEATBE OMFEINC L 2 THEIEEODT] (28D LBYE 184, TEIE 22 4, BE 9 44, IEE 2 44T
bolz, SKEE A 84, NBEHEE 34 Th Tz, FHRIZOWTE LITRT,

#1 BEER (B14)
PEUEH mean=+SD
P 18.4+10.0 4F
SCORAD 33.3+15.6
SCORADob jective 27.01+13.2
TACR GAIE T & 72\ 30 44) 1956. 8+1868. 2 pg/ml
& IgE IE C& 7= A 33 44) 9634. 710517. 3 TU/ml

1. MR D CgA, 7 X F—, LT —/L & SCORAD DFHEIBHE,

AD fEFE OMERH CaA i, B H THI-> 7ML SCORAD, SCORAD objective EAHBIL TV, [ 1(a, b, ¢, d), MEEF=/L
F = T I 7Bl & SOORAD DFBEIBIRIIA Dl o7z, 1 (el £, g, h),
2. AD JEF MR D Cg A, 7 X T —8, aNVTF YV /L LR REEDREROMEBRIR, CgA 1ZDLQL LA L TV e, X2 ( a,
b), CgA. 77—, anFV—/ L& STAl OFBEZFEOR -7, B2 (e, d, e, £, g h)s
3.SCROAD & RZZREEDRSSR: (STAL, TEGII, DLQI) OOFHRERHER, SCORAD (% DLQI &HHEIL Tu M=, X3 (a, b), SCORAD
VX STAT & OFERAZ Doz, K3 (e, d),
4. RLEREEOFER STAL, TEGI, DLQI DO—EIIER L Tz, K4 (a, b, ¢, d, e, f, g, h, i, j. kK,

#*2 FERRZ 2 & DT I A
HOH AEE
CgA & SCORAD R=0.419  P=0.003
CgAlprotein & SCORAD R=0.458  P<0.001
CgA & DLQI R=0.347  P=0.013
CgA/protein & DLQI R=0.393  P=0.004
SCORAD ¢& DLQI R=0.390  P=0.006
STALRiERZE TEGII-FC R=-0.303 P=0.031
STAI #4222 TEGIT-CP R=0.286 P=0.042
STAI FtA2e L TEGII-FC R=0.424 P=0.002
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STAI FA%2 L TEGII-AC R=0474  P<0.001
STAI ##tEA%2 L DLQI R=0458  P<0.001

BE

IR, PIEROA R LA L DEIIIA R LABRBZ HICNDDS, 2D A M XBIHE2 2 L ITREECH
0. 7ok Z0F I8 FEAHAIC AD BBREESENTT 5 Z L1328 & O D RSHIA R L RITINA, SZBREIRICEE D IR, 181
DFET775 E DRI A b U AN F- & L TEZ HILTV S 19), AD BT L OEEARIR LT, MRl T
720N 20) EDOWELH Y | FERIKT DREE < VIRT D BIC 2N DA AR DTN — I b L Covo
7~ FIREM DS HEZR XD 21), FED AD Tl itch—scratch cycle E13BID, stress—scratch cycle22) N TEXTEY., L
PSR AM O b LTI TEIRE & U ORI TEI MR L. 20 cycle BEEERTHEZ X HIL, 0
stress—scratch cycle {26327 7 0 —F N FIFFICEETH DL L E XD 23-24), ZOLIITA ML ADFRE L
TIIRA 72 b OB Z B, AD DHEIRAZA FLABRRET BN TND, EDXHIRA FLANEOREARTSILD &
AD 28 EOREE(L T D DOINIA TH D,

T, MERHPOA b L ASA F = — (OO T T T BTN D, SRS AR b LA LD S E AR T
L ADEFDIRE N3, BB CIIMETR CgA 1T Leu v S3uTE Y 25) YU (26 L CIImBEE CeA JEEA SN
THERESIINTCND 26), T2, LTV —UREEPA N L ATR U CRURZ7RTOICx L, CeA IRDEIA N LA
R U CRIGETRI R B D & SNTND 27) |, 2 THAIL, fffICERECE 2MERIZIEH L, AD 0 SCORAD PR D
A N VADRREE R EORREHERFOA b U ABADKIT S0 R Uiz, BEO#ETIX, #72 AD BEIAIRZIE AD B,

72 AD FEZ < BT RITHERT CeA BNl Cdh 5 & s 28) <0 AD MR =1 /L T~ —/ L B F i C B & AHRE
% L DE 10) 72 EDH B, AD DEEEHT I 5 —PEICOW TR < . MAETEDHRE TEIETHDH Z &b
A MR LDBBEREZ HIVTND 29), Fx OFREFUTDERACRERAZ & S 7-HEKH CeA &7 b E—PERZE2 0 SCORAD
SRR U723, W VT —) U, BT X T — BB & 1% SOORAD [3HEBI L7227 oTe, HIR72 A b L AR &
Z 2 HALD AD 0 SCORAD 23 L7 A b LA LFHBET5 Z L1272 0 (ADICHIT H A ML AEE X 5 TR, 72721,
VT UTBNEEIN D Z L DSHROFITHY | ZOTDIHBENA L e 7= il 5 2 Hhvb, B
TWERRICIWTIL, RERHIMREAIT) ZENIFLEALETHLHTD, A MLV AZRGETT DL CA N LV HEHTH S FRE
PERYE 2 BTz, Ceh SEWIEMEZ /R LTz LEFIC DWW T THH03, ZOBEIIAFET 5 < DUWEER AD BBEH 72728
LB X BID, CeAEDLQL & HAHREAA DI TIY (X 28, b) | EHE/LHERD A L AY——Th 5 Z LAVREINLD,

A B VAR L CORMINN L ZAVE CEFEERHUC L DMat ST iz, Alafkx HERHC L S D BED
RISMAEDFHIAAT - 7228, B2 BRI DA kL A~—h— & ORI biveh -7z, LosL AD BEICH:
BIMEFRIHAVHSOTIAET TREBIRSEHO.L) R THHRRTFEH D0 D3mEV WHETZ LIRIERE (ZORFOANZE) DV
RMER DY | S LT E B Ol 130358 WK TS LR (REDE U7 E) EV BRI, Zh
SONHIRETFEC O AT B AR S 5 &5 2 5, AD B OIEG L7 7 E B ODLDSE N & O 30) 30 |
ARO[ S ED Z EAVRB SIS SITAZE & OBFEAVHIR L7,

ARIDFR A2 ORRFHE CREICECE DEROMERIC T AD BaE OFIE & ORSEZ N U A B
W, S OITIRFITAIC K D HERH Cah EDZI LR, MO RIEHIRBEE ~DIGH 7 CERRAESIIFCE 5, &6
WZEBFEDA RV ATR—U AL MRS LB 2 5508, FFA R LR L7725 TNDDODDOEFENRNETH %,
ZOFDMEHZR L 5 C, BEOBEMINHIT 5 Z LI Th D, HEDHMZOFIZE v MR TS Z ENEL, £D
BITORTREDOT 7 =y VBB ZATHD, ZDOXIRA NV AR —V AL FORHEIL, BAFIEA-EHE R
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WIS DI ENFEARTHY, EELDOT L r— MHEIZBOTH, HEERAZTTR L7Z 189 471 28 4 (14.8%) 23%
DEETRFR LT 31), SEIOEERIC L A ZEI72 A N VA —I—DTESHBDA N AT F— A b, AL
RAa—Y U T ORI =V E IR D EEZ ST S,

L (W)

EAE/R AD FBFIZE LV EmNA ML RRBEIZH 5 2 EAVRBR I N, R LD Ced JENEFE DA N L ADE
B SHMBCAER £ B2 5D, AD BEOMHS & R ZBBEAZFRDTZN, MEEDA kLA~ —T— & OFBNTREO 727>
72

ABFFUTSINLTNZIZE, ) L CUNZlE & £ LT BRI SRR O S EER, R RSB AR AR
T B AR BRE OSBRI RAH L E ET,

FRRAER
ABFFELZ B LB 3~ S RISFREI 3720,

BER

1) AR, EEFA, dIRESIED Y AARRERY S 7 NSRRI A T4 L, HEESE 118 ¢ 3256—
342, 2008.

2) Taush FA and Nousari H:Stress and the Skin. Arch Dermatol, 137:78-82. 2001

3) (e B WMEgg~—70—7TA ML REHID, HEHEE (Folial Pharmacol. JPn.) 129, 80~84 (2007),

4)Taba, M . Jr, Kinney, J., Kim, A. S., Giannobile, W. V. (2005) Diagnostic biomarkers for oral and periodontal
diseases. Dental Clinics [ 2>Xorth America, 49, 551-571.

5) Malamud , D, (2006) Salivarydiagnostics: the fu—ture isnow . 71te,/b” rnal Ofthe AmericanDental Association,
137, 284, 286.

6) Tabak ,LA . (2007) Point—oflLcare diagnosticsenter the rnouth .Annais {3/ the > Jew YorkAcaden V] Of Sciences,
1098, 7-14.

7) Segal, A. and Wong , D. T. (2008) Salivarydiagnos— tics : enhancing disease Cletectionand making medicine
better. European ,bumal Of Dentzt Edtccation , 12, 22 - 29.

8) Den R, Toda M, Nagasawa S et al : Circadian rhythm of human salivary chromogranin A, Biomed Res, 28(1), 57-60,
2007.

9) McEwen. Allostasis and allostatic load: implications for neuropsychopharmacology. Neuropsychopharmacology.
2000; 22: 108-124

10) Megumi Mizawa, Masaki Yamaguchi, Chieko Ueda, Teruhiko Makino, and Tadamichi Shimizu :Stress Evaluation in Adult
Patients with Atopic Dermatitis U sing Salivary Cortisol . Article ID 138027, 5pagel0. 1155 2013

11) Yamaguchi M, Deguchi M, Wakasugi J, Ono S, Takai N, Hihashi T, ISdizuno Y :Hand—held monitor
of syrnpa— thetic nervous system using salivary amylase activity and its validation by driver

fatigue assessment. Biosens Bioelectron, 21 : 1007—1014, 2006.

- 28 -



12) (LhE 2R, fih, RS SRR 2001 ;39 @ 234—239.

13)Takai N, et al. Arch Oral Biol. 2004 ;49 : 963—968

14) JEFEAE, fEFEAT-. A =R, @FFET. Charles D. Spielberger . FR STAI ~==7 /L. i . BT

BB L ; 2014, p.4-6

16) EIFES . STAL RAGERR S PEE  WEE, IS R . OIRE RSO 130D GEIE . B — . &

—hR . FORL A =R H 5 2007, p. 183187,

16)Fk BT A iR, AR R Al RHEE LA COFAANEIZEI TR 25D N VRIS & DEIZER]
DOBSE,  [RHES 46, 42-49, 2014,

17) R KHEER RN T EG AFFEam. HR T EGIL. i . 3O« St & 7-EFE IR ; 2013, p. 4-6.

IR e 8616 K LA mfe A PR JofE. EH EASHR. BOEE QLRI : DLQT, Skindex29 H

AGER~ == 77V il et OREEAR 5 p. 4. 2004,

19) BT, AWHEY, HITHIE « 7 b e VR Ae & A b LA KEAERAR 470 2611-2615, 1998

20)Scheich G, Florin I, Rudolph R, WilhelmS : Personality characteristics and serum IgE level in patients with

atopic dermatitis. J Psychosom Res. 37: 637-642, 1993

21) /IBRSEIR © 7 b B MRS BE ORI TEIOMEY.  HRAEE 1100 275282, 2000

) NS F, NIAST, SIESL, M AT N e EREROA L 2V, iR 54« 98-102, 2000

23) et o, A1) HNEF STt . FARY” b & —PEREZI IV 2 R TS K OMUDEFE A B OB GOV T A

Beasab 1110 837-842, 2001.

24)Higaki Y, Kawamoto K, Kamo T, Ueda S, Arikawa J, Kawashima M: Measurement of the impact of atopic dermatitis

on patients’ quality of life: A cross—sectional and longitudinal questionnaire study using the Japanese version

of Skindex—16, J Dermatol, 31:977—982, 2004.

25) KL ) IERE AR S S JOY BRI DA h L A~——L LTO WERZ ne 77 =2 ADO53UERE,
IEFAH2GE, 73(2), 8590, 2013.

26) /IAREEFh 7 v 7T =2 A 2 WTZBRRRITEOENA), G- < WEEH Chromogranin A DA h L A~—H—&
L CORMMEBG 1A T ¢ 7Bt 36 (52) . 256-28, 2012.

27) JrEIERE, MRS - MERATcF R RETRREA0 (1) 24-30 2014 .

28) Hdb@il, WEAKEE AKS ZHh Sk M E—MEEER (D) BEITR 2819 o, RLOFTHUIEON WEER T A b
VA== 5. FHEERE p806, 2008.

29) Masa leda, Tsuyoshi Miyaoka, Rei Wake, Kristian Liaury, Keiko Tsuchie, Michiyo, Fukushima, Tomoko Araki, Satoko

Ezoe, Takuji Inagaki, Jun Horiguchi:Evaluation of autonomic nervous system by salivary alpha—amylase level and

heart rate variability in patients with schizophrenia, 264:83-87) 2014.

30) RHHEST &y B &4 BEE Y b E—MREREE ORART 27T LFTRL IKIBE AT, p647-649
1994.

31) &7 O WIS, HOREMM - SRToT b E—MBEREEIREO =Y. HREEE 120 @ 2569-2571, 2010.

X DFREA

1 Cgh, 7IT7—E, zLF > —L & SCORAD DREf%
(a) CgA & SCORAD DRIIAEZN G- T, R=0. 149, p=0.003
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(b) CgA & SCORAD objective DREIIAFEZENIH-T, 0.349, p=0.013
(c) Cgh/protein & SCORAD DENIFAEZEN & T, R=0. 458, p<0. 001
(d) Cgh/protein & SCORAD objective DA RN H - T, 1=0. 385, p=0. 006
) 7 X7 —E & SOORAD ITAEZEN 72 o7z, R=0. 161, p=0. 267

) 77— L SCORAD objective [IAEAN A o7, R=0. 1411, p=0. 329

) TLF =)L L SOORAD |34 EAED 727> 72, R=0. 138, p=0. 345

(h) =LF—/L& SCORAD objective HEZN /e o7, R=0. 125, p=0. 389
M2 CeA, 77—, aF V=L ERZREEDQL, STAT OFEHROBHR

(@) CgA & DLQI ORIIAEZN - T, R=0. 347, p=0.013

(b) CgA/protein & DLQI DORIIAEFAEN B> T, R=0.393, p=0. 004

(C) CeA/protein & STALIRREAFHIAE A2/ > 72, R=0. 085, p=0. 551

(D) CgA/protein & STAI FeMEAFHIAEAEN R/ -T2, R=0,087, p=0.545

) 7 X7 —=E/protein & STALIRREAFHIAEZ e 72, R=0. 111, p=0. 436
) 7 X 7—E/protein & STAL FpEGFHIAEZED 72 72, R=0. 175, p=0. 218
) =TF Y —/V/protein & STAUIREESFHIA BN eh o7z, R=0.174, p=0. 220
) LT —/L/protein & STAL FpEGFHIAELEN 8-> 72, R=0. 156, p=0. 273
X3 SCROAD & ARZZREEDFERDLQL | STAT DB

(a) SCORAD & DLQI DRIFAEEN BT, R=0. 390, p=0. 006

(b) SCORAD objective & DLQI ORIIFHEZAEN H- T, R=0.302, p=0.033

(c) SCORAD & STATYREEGFHIAEFAEN2A>>7=, R=0.049, p=0. 737

(d) SCORAD & STAI FpMEBFHIAEAD2h -7, R=0.029, p=0.844
M4 FRLREOFERSTAL & TEGI, STAI & DLQI DREIDREHR

(a) STALYRREA & TEGI-NP [ZAEAEN®> T, R=0.349, p=0.012

(b) STALMRREAFHE TEGII-FCIIAEAEMH- T, R=0.303, p=0.031
STAL FePE P & TEGII-AC ITAEZD 8-> T, R=0. 572, p<0. 001
STAL FePEA & TEGII-NP (IAEZD - T, R=0. 369, p=0. 008
STAL F#PEA & TEGII-FC IIAEZD &> T, R=0.551, p<0. 001
STAT FetEAFTE TEGII-CP 134 EAN - T, R=0.286, p=0. 042
g) STAI #plEA7TE TEGI-FCIIAEEN &> T, R=0.424, p=0.002
h) STAL FePEAFEE TEGI-AC ITAEAD - T, R=0. 474, p<0. 001
i) STAIF¥PEP & DIQT ITAEEN® - T, R=0. 456, p<0. 001
(j) STAI #7M:A & DLQL IZFEFZENH - T, R=0. 345, p=0. 013
(k) STAL H¥MAFEE DIQLIFAEZD - T, R=0. 458, p<0. 001

(e
(f
(

g

—~ o~
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The Detail of the En-bloc technique and Prognosis of Spleen-preserving Laparoscopic Distal Pancreatectomy

for Pancreatic Cancer
En-bloc YIBRMD$LA;MT & Fghigidal ~xt L TRERESE TREAKRE SRR D F & 51
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Abstract:

Background: Although Laparoscopic spleen-preserving distal pancreatectomy surgery is more and more popular. The reports about the
En-bloc technique used for pancreatic cancer were still rare. The aim of our study was to illustrate the detail of the spleen-preserving
En-bloc technique as while as the short-term, long-term outcomes. Methods: Describe the detail of the En-bloc technique with pictures.
Evaluate the prognosis of successive 19 cases who underwent the laparoscopic distal pancreatectomy (LDP) surgery. Results: There were
11 cases that underwent spleen-preserving LDP while 8 cases underwent spleen-resecting LDP. The average surgery time was 208+48
minutes, the average blood loss volume was 203 + 245 ml.1 case transferred to open surgery because of severe adhesion. The
complication rate was 45.5% (n = 5) in short-term after surgery. Pancreatic fistula rate was 36.3% (n = 4). No lethal case occurred. The
average diameter of the tumor was 35 + 10 mm. Average number of the lymph nodes obtained was 17.5 + 7.2.All the cutting edges were
negative. Survival rate of the patient after 1, 3, 5 year is 64.7%, 52.9% and 41.2%. These records showed no statistical significance
compared with spleen-resecting LDP and ODP surgeries. Conclusions: the En-bloc spleen-preserving LDP can be performed by

experienced surgeons. This surgery has good short-term and long-term outcome.
Key Words:

Spleen-preserving, laparoscopic distal pancreatectomy, pancreatic cancer
Introduction:

In the past 20 years, laparoscopic pancreatectomy surgery has been recognized and performed gradually from diagnostic laparoscopic
exploration, specimen biopsy to distal pancreatectomy and pancreato-duodenectomy (1). Because the procedure of laparoscopic distal
pancreatectomy (LDP) was not very complex, the number of cases underwent this surgery raised quickly for benign and low-grade

malignant disease.

Depending on the Japanese General Rules for the Study of Pancreatic Cancer , We designed an enbloc spleen-preserving LDP
procedure which remove the Gerota facia, Tolt facia and the distal pancreas as a whole and resect 1st, 2nd station lymph nodes.
Spleen-preserving LDP against pancreatic cancer may be still controversial, until now there hasn’t been any report from a single centre
about the long-term prognosis and the standard En-bloc LDP procedure of the surgery. Our aim is to describe the detail of the standard

En-bloc technique and to evaluate the short-term and long-term prognosis compared with the previous studies (3-6) about ODP.
Materials and methods:

From the year 2007 to 2010, there were 60 patients underwent DP surgery. Among them, 28 cases underwent LDP surgery; 32 cases
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underwent ODP surgery. 19 cases were pancreatic cancer in LDP surgery group. Before the year 2002, the indications of LDP were
benign diseases. After 2002 LDP was indicated both in benign and malignant diseases. All the patients” medical records and pathology

results were reviewed.
2.1. Ethics, consents and permissions

The demerits of LDP against pancreatic cancer were the high requirements of surgical skills and the uncertain outcomes. The merits of

LDP were the micro-invasive effects leading to fast recovery.

This retrospective study was approved by Peking University Ninth School of Clinical Medicine ethics committee. Patient records

were de-identified prior to analysis. All the patients signed informed consents before surgery.
2.2. The surgical procedure of en-bloc LDP

We have 3 principles in the concept of En-bloc spleen-preserving LDP surgery. Firstly is to dissect from the Gerota fascia to Tolt
fascia exposing the left kidney, left renal vein, left adrenal vessels, left adrenal gland. En blos dissect the Gerota fascia and Tolt fascia and
distal pancreas. Secondly Dissect lymph nodes and ganglions along the celiac trunks while resect the lymph nodes and ganglion along the
superior mesentery artery (SMA). Thirdly if the spleen and the left gastro-epiploic vessels were not invaded, dissect the spleen vessels, but

preserve the spleen.
The detail of the technique is depicted as follows.

The patient is placed in a lithotomic position. We insert 10-mm trocars in the umbilicus and right mid-clavicle line below the costal
margin separately, double 5-mm trocars in the left upper quadrant of abdomen. After dissect the greater omentum, divide the mesocolon

transversum from the Gerota fascia. Identify the inferior border of the pancreas.

Dissect from Gerota fascia to Tolt fascia exposing left kidney, left renal vein, left adrenal gland and IMV with En-bloc method from
lateral to medial. Retract the pancreas from dorsal side to ventral side. Expose the junction of the spleen vein and SMV from the dossal

side of the pancreas. WWe mobilized the SMA, resected the lymph nodes and celiac ganglion group 1l at the left side of SMA.

We dissect the parenchyma of the pancreas at the root of spleen vein. After that, ligate the spleen vein and spleen artery at the root.
Continue to resect the lymph nodes and celiac ganglion group 11 at the left side of SMA. Preserve right half of the celiac ganglion group Il
at this place. Dissect adipose tissue upward to the cephalic side. Expose the celiac trunk, resect the lymph nodes and celiac ganglion group
| at root of celiac trunk. Preserve right half of the celiac ganglion I. Then move to the left. Skeletonize the left adrenal gland and resect the

adipose tissue and lymph nodes around it.
Finally, at the tail of the pancreas, ligate and dissect the spleen vessels, preserve the gastro-epiploic vessels and short gastric vessels.

After these procedure, the common hepatic artery, left gastric artery, celiac trunk, SMA, left adrenal gland and its vessels, left kidney,
left renal vein are Exposed. The En-bloc distal pancreatectomy is finished. At last we should close the pancreatic duct, dislodge the

specimen and leave a drainage at the surgical region.
2.3. Data collection and statistic analysis

To analyse the complications after surgery, we adopt Clavian-Dindo classification method (7). To analyse the pancreatic fistula we
adopt International Study Group of Pancreatic Fistula classification method (8). The definition of spleen infarction was that the regional or

total spleen is not enhanced by contrast-enhanced CT. The criteria of discharge was that the complications of the patient was stable, no
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analgesia was taken and the patient could accomplish daily activity. The follow up items after discharge included routine test, tumor

markers (CEA, CA199), contrast-enhanced CT or MRI according to NCCN guideline(9).

Statistic Analysis: Categorical variables were demonstrated as quantity or percentage. To compare between groups, we use Fisher
test or chi-square. Successive variables were demonstrated as Mean+ SD. To compare them, we use t test. Survival duration started from
the date of the surgery. Recurrence-free survival curve was depicted by Kaplan—Meier method. When we evaluated the Recurrence-free
survival time, we included the Recurrence-free lethal cases. SPSS (version 19.0.2; SAS Institute Inc., Cary, NC) software was used in

statistic analysis.
Results:

Among the 19 pancreatic cancer patients who underwent LDP. 12 were male, 7 were female. Average age was 63+7.4 years. Average
BMI was 24.7 + 3.4 kg/m2. Anesthesia risk score (ASA score) was 2.3. No patients underwent neo-chemotherapy before surgery. There
is 11 spleen-preserving LDP cases and 8 spleen-resecting LDP cases. Average surgery time was 208 + 48 minutes. Average blood loss
was 203 + 245 ml. 1 case converted to ODP because of severe adhesion between greater omentum, transverse colon and intestine. There
was no statistical significance in surgery time between spleen-preserving LDP group and the spleen-resecting LDP group (202 + 51 vs
216 + 35 minutes; P = 0.46). There was no statistical significance in blood loss too (184 + 64 vs 208 + 78 ml; P=0.56).

The overall incidence of complication is 45.5% (n = 5). The incidence of pancreatic fistula was 36.3% (n = 4). There was no
statistical significance in complication rate between the two groups (45.5%, n =5 vs 37.5%, n = 3; P =0.96). All the patients were
discharged within 30 days. There were 3 cases of grade Illa complications. 2 cases underwent percutaneous catheter drainage under the
ultrasound scan. 1 cases underwent ERCP to definite the pancreatic fistula. 2 cases were diagnosed spleen infarction. 9 patients were not

spleen infarction. 1 patients didn’t take CT examination after surgery.

Al the patients suffered from spleen infarction underwent conservative treatment, and all were cured without spleenectomy. The
average length of stay (LOS) was 16 + 5 days. There was no statistic significance between the spleen-preserving and spleen-resecting
LDP groups (17 + 7 vs14 £ 5 days; P =0.46). The average dimension of the tumor was 35 = 10mm. The average number of lymph nodes
that the specimen contained was 17.5 + 7.2. There were 10 patients whose positive lymph nodes number > 1. The pathology results were
8 cases of ductal adenocarcinoma, 3 cases of intraductal papillary mucinous adenocarcinoma and one case of Mucinous adenocarcinoma.
The surgical margins of all the patients were negative. The final pathology results of the patients were as follows: 1 cases of 1A stage

(8.5%), 2 cases of IB stage (22%), 2 cases of 11A (8.5%), 5 cases of 1B (57%), 1 of 11l stage (4%).

Long-term prognosis: The observation period was 5 years after surgery. The average survival duration was 21 months. The survival
rate of 1, 3, 5 years after surgery was 64.7%, 52.9% and 41.2% respectively. 6 patients suffered from local recurrence. 1 local recurrent
combined with liver metastasis, 2 retroperitoneal recurrent. The average time to recurrence was 14 months. The recurrence free survival

rate of 1, 3, 5 years after surgery was 61.6%, 44.1% and 32.3% respectively.
Discussion:

In recent studies (10, 11), the efficacy of radical en-bloc LDP is satisfied for treatment of pancreatic cancer in long-term survival (5 year
overall survival was 33%). It is acceptable for treating with pancreatic cancer. The data of our research was from a single centre. The

concept of En-bloc LDP was based on RO resection and enough Lymphadenectomy and ganglion resection.

Why we preserve spleen? Adverse consequences have been observed after splenectomy. These include a greater likelihood of

postoperative abscesses (12-14), and most notably a long-term risk of serious post-splenectomy sepsis. The risk of overwhelming
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post-splenectomy infection (OPSI) has been estimated to be 1 per 400-500 patient and fatal OPSI to be 1 per 800-1000 patient years (15,
16). While this risk is greatest in childhood, it persists to a lesser degree throughout life (17). In addition, it increases the risk of later

myocardial infarction, diabetes, and even cancer (18, 19).

How many types of spleen-preserving LDP surgery in the world? There are mainly two types. One is invented by Kimura (20) who
perform spleen-preserving distal pancreatectomy with conservation of the splenic artery and vein. The advantage of this procedure was
the low occurrence rate of spleen infarction. The disadvantage was isolating spleen vessels from Tolt facia which not conformto the
en-bloc standards, in other hand this procedure is difficult. The other procedure was invented by Warshaw(21) who perform
spleen-preserving distal pancreatectomy with resection of splenic artery and vein. The blood flow of spleen after surgery was
compensated by left gastro-epiploic vessels and short gastric vessels. Our procedure is similar with Warshaw’s procedure except for more

extensive retro-peritoneal resection, lymphadenectomy and celiac ganglion resection.

Our study compared with recent studies shows: The number of lymph nodes obtained by LDP was similar with ODP (17.8 vs. 14.5).

100% RO rate was our most satisfy outcome. The average dimension of the tumor was similar with ODP (35.1 vs. 34.2 mm) too.

The decrease of blood loss during surgery compared with ODP (203 vs. 528ml) was mainly due to amplification of the view and

precise manipulate under the laparoscope as well as the increased abdominal pressure.

The en-bloc LDP technique emphasize resecting the Gerota fascia, Tolt fascia and spleen vessels and distal pancreas as a whole to
ensure the negative surgical margin. In contrast, in the standard ODP, it didn’t need to remove the Gerota fascia and Tolt fascia routinely.
It’s a controversial topic if we should preserve the spleen. Some study (22) showed that the incidence rate of spleen infarction was 11% to

29%. Till now there hasn’t been any guideline support that LDP should combined with spleenectomy.

Distal pancreatic cancers sometimes invade to the lymph nodes and ganglion around the superior mesenteric artery. But totally
dissect the nerve plexus around the SMA often results in intractable diarrhea and vomitting. So we preserved part of nerve plexus at the

right side of superior mesenteric artery while dissect lymph nodes and ganglions as previously reported (23).

Kim etal (22) reported that there was low incidence rate of lymphatic metastasis at the hilar lienis. Preserving the spleen can avoid
the decreasing of immuno-ability and improve the oncological prognosis. All these reports (16-23) support us to preserve the spleen. Till

now there hasn’t been any re-operate case because of hilar lienis lymphatic metastasis.

It was (6) reported that the average LOS after ODP was 11 + 7 days. Kooby (3) reported the LOS after LDP was 7 + 3 days. Because
of the different discharge criteria, LOS is difficult to compare. Main reason prolonged LOS is complications (47%), such as pancreatic
fistula (39%). The optimized operative technique can reduce the incidence of complication. But these techniques should also be

summarized by large number cases of study.

In our study, the prognosis of en-bloc LDP preserving spleen was similar with the reports previously (4, 6, 24, 25). In these reports,
the average OS was 13 to 26 months, 5-year survival rate was 19-36%. Till now the reports we searched, it is the first study about the
long-term prognosis of standard en-bloc LDP preserving spleen. The limitations of our research were the character of retrospective study
and the only 3 types of pathology results. Randomized controlled trials, large number, long-term trial can avoid these disadvantages. But

because the incidence rate of distal pancreatic cancer is low, the study is hard to carry out.

Anyway, en-bloc LDP preserving the spleen is safe and effective. The short-term, long-term prognosis is satisfied which supporting

this procedure as a treatment for distal pancreatic cancer.
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Abstract

Purpose: In this study, the anti-insulin resistance and anti-adipogenic effects of several natural products were
investigated in 3T3-L1 adipocytes.

Methods: To investigate anti-insulin resistance and anti-adipogenic effect, 2-deoxy-D-glucose uptake assay and Oil red
O quantification assay were performed. Meanwhile, the effects of these compounds on ganglioside GM3 expression and
GM3 synthase(GM3S) activity were investigated. To investigate the mechanisms of the compounds which have
anti-insulin resistance and anti-adipogenic effects, insulin signal transduction was assessed by western blot analysis
using phospho-specific antibodies.

Results: As an inflammatory factor, TNF-a significantly induced glucose and insulin intolerance, and concomitantly,
the level of ganglioside GM3 was raised significantly. Our research showed that four compounds and two extracts
improved the insulin resistance with enhancing glucose uptake in adipocytes, four compounds and one extract can
inhibited the adipogenesis. Tanshinone could decrease the level of GM3, but all the tested products could not inhibit the
activity of GM3S.

Conclusions: Two compounds have dual activities, improving glucose uptake and inhibiting lipid accumulation in
3T3-L1 adipocytes. Our findings suggest that these two compounds might be good candidate drugs with great
potentialities in the treatment of type 2 diabetes and obesity.

Key Words: Glucose uptake, anti-adipogenesism, type 2 diabetes, obesity, GM3

1. Introduction

Hyperliposis and hyperglycemia are the two strong risk factors for metabolic disorders, including type 2diabetes,
obesity, and cardiovascular diseases, and has become a worldwide public health problem (1, 2). 3T3-L1 preadipocytes
is very suitable for the study of adipogenesis and hyperglycemia. In our research, anti-insulin resistance and
anti-adipogenic effects of ten pure compounds and three extracts were examined.

2. Materials and methods

2.1 Materials

All the compounds were purchased from Sichuan Weikeqi Biological Technology Co., Ltd. 2-deoxy-D-glucose and
phloretin were purchased from Wako Pure Chemical Industries Ltd. Glucose cellular uptake measurement kit (Broad
range, Fluorometric) was purchased from Cosmo Bio Co., Ltd.

2.2 Cell culture, adipocytes differentiation, induction of insulin resistance and preparation of GM3 synthase
Murine 3T3-L1 preadipocytes were cultured in high glucose-DMEM supplemented with 10% fetal bovine serum (FBS)
and 1% penicillin-streptomycin at 37°C in 5% CO, incubator. Cells were seeded and grown for 2 days post-confluence,
differentiation was induced by adding 0.5mM 3-isobutyl-1-methylaxanthine, 1uM dexamethasone and 1.7uM insulin in
high glucose-DMEM. After 72h, the differentiation medium was replaced with maintenance medium containing high
glucose-DMEM with 10% FBS and 100ng/ml insulin. About 10 days after the induction of differentiation, >95% of
the cells had the morphological and biochemical properties of adipocytes. The maintenance medium was changed every
48h until the adipocytes were utilized for experiments.

For induction of insulin resistance, fully differentiated adipocytes were incubated for 96h in maintenance medium
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supplemented with 0.1nM human TNF-a (3).

MEF-1-M3GM3S cells were cultured with low-glucose DMEM, supplemented with 10% FBS. After the cells were
confluent, cells were washed twice with ice-cold saline, suspended in buffer containing 50mM Tris-HCI (pH 7.5),
150mM NaCl, 10% glycerol and supplemented 1x protease inhibitor, and lysed by sonication 3 times on ice. After
removal of cell debris by centrifugation at 20009 for 3min at 4°C, the supernatant was centrifuged at 100,000 xg for 1h
at 4°C, the activity of precipitates (microsomal of GM3S) was measured for GM3S activity, then stored at -20°C.

2.3 Glucose uptake assay

Insulin-induced glucose uptake enhancing assay was performed by a fluorescent method with glucose cellular uptake
measurement Kit (Cosmo Bio Co., LTD). For enhancing glucose uptake of insulin resistance model of adipocytes, fully
differentiated 3T3-L1 adipocytes were incubated in the maintenance medium containing 0.1nM human TNF-a, and
meanwhile the natural products were added. After 48h, the maintenance medium was replaced with serum-free medium
containing 0.5% BSA and natural products, the cells were starved for 8 hours. Then, the cells were washed 3 times with
warm Krebs Ringer Phosphate HEPES(KRPH) buffer, incubated with KRPH containing 2% BSA and 100nM insulin
for 20 minutes, and then 1ImM 2-deoxyglucose(2-DG) was added. After 20 min, the cells were washed 3 times with
cooled PBS containing 200uM phloretin to inhibit further 2-DG uptake. According to the protocol of the Kits, glucose
uptake of the cells was measured (4).

For the enhancing glucose uptake of 3T3-L1 adipocytes, fully differentiated adipocytes were treated with maintenance
medium containing natural products for 8 hours (5). The following steps were similar to insulin resistance model of
3T3-L1 adipocytes.

2.4 Oil red O staining and quantification

To investigate the inhibition of adipogenesis by natural products, Oil red O staining was performed. 3T3-L1
preadipocytes were seeded in 12-well plates until confluence, then treated with or without the natural products in the
medium throughout the experiment. After 48h, the cells were differentiated, through the differentiation and maintenance
steps as described above. On the tenth day after differentiation, the cells were rinsed twice with PBS, and then fixed
with 4% paraformaldehyde solution for 30min. After being air dried completely, 0.5% oil-red O solution (w/v, 60%
isopropanol, 40% water) was added into each well and incubated for 30min at room temperature to stain. After staining,
the cells were washed 3 times with distlled water and air dried for several minutes, photographed. For lipid quatification,
the oil red O stained in cells was extracted with 100% isopropanol and opitical density was measured at a wavelength of
490nm (6).

2.5 Western blotting

To investigate the effects of natural products on insulin signal in insulin resistance model of 3T3-L1 adipocytes, the
protein expression of insulin receptor B (IRP), phosphor-IRp, insulin receptor substrate-1(IRS-1), phosphor-IRS-1, Akt,
phosphor- Akt and Glut-4 was measured. After 48h treated with 0.1nM human TNF-a, the adipocytes were incubated in
serum-free high glucose DMEM containing 0.5% BSA, and stimulated with 100nM insulin for 3min for the study of
insulin-induced tyrosine phosphorylation (5).

2.6 Glycosphingolipid analysis

Total lipids were extracted from the adipocytes, purified and separated into acidic lipid and neutral lipid fractions. Then
the level of glycosphingolipid was measured with HPTLC (6).

2.7 GM3 synthase inhibition assay

To investigate whether the natural products could inhibit GM3 synthase activity, fluorescent TLC method was
performed as described previously .

3. Results

3.1 Effects of the natural products on glucose uptake in insulin resistance model of 3T3-L1 adipocytes

Firstly, we examined the effects of ten compounds and four extracts on glucose uptake in 3T3-L1 adipocytes under
normal and insulin resistance conditions. Fig. 1 shows that four pure compounds and three extracts enhanced glucose
uptake in the insulin resistance model. As seen in Fig. 2, berberine and two extracts could enhance glucose uptake in the

- 43 -



normal adipocytes. Among those natural products the methanol and ethanol extracts of silkworm exerted a stronger
activity than the others.
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Fig.1. Four compounds and three extracts enhanced glucose uptake in the insulin resistance model of 3T3-L1 adipocytes. Data were expressed as mean +SD

(n=3).*p<0.05 vs Control; *p<<0.05, **p<<0.01 vs Model.

3.2 Effects of the natural products on glucose uptake in normal 3T3-L1 adipocytes
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Fig.2. Berberine and two extracts enhanced glucose uptake in the normal 3T3-L1 adipocytes. Data were expressed as mean +SD (n=3).*p<<0.05, **p<<0.01
vs Control.

3.3 Effects of the natural products on adipogenesis of 3T3-L1 preadipocytes

The anti-adipogenic activities of these natural products were evaluated by Oil red O staining and quantification methods.
The results showed that tanshinone, berberine and grape seed extracts could inhibit adipogenesis significantly (Fig.3A,
B).

A : microscope observation of adipocytes stained with Qil red O.
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B: quantification of Oil red O.
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Fig.3. Inhibition of adipogenic activity by four compounds and Grape seed extract in 3T3-L1 adipocytes. (A)Photographs of Oil red O-stained lipid droplets.
(B)Dissolved Oil red O absorbance was measured at 490nm. Data were expressed as the mean £SD (n=3).*p<<0.05, **p<<0.01 vs. Control.

3.4 Effects of Tanshinone and Berberine on glycosphingolipid levels in 3T3-L1 adipocytes

We chose tanshinone and berberine which have dual activites of anti-insulin resistance and anti-adipogenesis to
examine expression of glycosphingolipid GM3. As expected, tanshinone (16uM and 32uM) decreased the expression of
GM3; however, berberine has no such activity.
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Fig.4. Effects of Tanshinone and Berberine on acidic lipid in the insulin resistance model of 3T3-L1 adipocytes
3.5 Effects of Tanshinone and Berberine on GM3 synthase activity
This results showed that both tanshinone and berberine have no inhibitory activity for GM3 synthase (Fig. 5).
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Fig.5. Effects of Tanshinone and Berberine on GM3 synthase activity in vitro.
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3.6 Effects of Tanshinone and Berberine on the expression of insulin signaling related proteins
Our data showed that TNF-a decreased the level of IRS-1, berberine could reversed this state, but tanshinone has no
such action. Further studies are needed to determine the mechanism underlying these effects.
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Fig.6. Effects of Tanshinone on insulin signaling related protein in the insulin resistance model of 3T3-L1 adipocytes. 3T3-L1 adipocytes were incubated in the

absence or presence of 0.1nM TNF-o. for 96h, meanwhile treated with different concentrations (4, 8, 16,and 32uM) of Tanshinone until the cells were collected.
After 96h, the cells were stimulated with 100nM insulin(INS) for 3 min, then collected on ice. Western-blot anlysis was performed using anti-Akt and aniti

—phospho-Akt(A), anti-insulin receptor B(IR B) and anti-phospho-IR B(B), anti-insulin receptor substrate-1(IRS-1) and anti phospho-IRS-1(C).
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Fig.7. Effects of Berberine on insulin signaling related protein in insulin resistance model of 3T3-L1 adipocytes. 3T3-L1 adipocytes were incubated in the
absence or presence of 0.1nM TNF-a for 96h, meanwhile treated with different concentrations (3, 6, 12,and 24uM) of compound Berberine until the cells were
collected. After 96h, the cells were stimulated with 100nM insulin (INS) for 3 min, then collected on ice. Western-blot anlysis was performed using anti-Akt
and aniti —phospho-Akt(A), anti-insulin receptor B (IR B) and anti-phospho-IR B (B), anti-insulin receptor substrate-1 (IRS-1) and anti phospho-IRS-1 (C).

4. Discussion

Our studies showed that four compounds and three extracts have beneficial effects on glucose uptake in insulin
resistance model of 3T3-L1 adipocytes, and four compounds and two extracts can inhibit adipogenesis. We chose two
compounds (tanshinone and berberine) to investigate the mechanisms of improving insulin resistance and reducing lipid
accumulation which have both improving glucose uptake and activity of inhibiting adipogenesis. In this study, the
results suggested tanshinone (32uM) can decrease the level of GM3, berberine has no such activity, wherever all the
two compouns can’t inhibit the activity of GM3 synthesis. The results suggested that improving insulin resistance of
these two compounds is not mediated by GM3 synthesis.

In a word, this research provides a new insight on treating type 2 diabetes and obesity of natural products. According to
the current results, the further investigation of the mechanism is necessary.
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Prognostic implication of microscopic vessel invasion and its relation with T-size categories of
8th UICC classificationin non-small cell lung cancer
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Introduction:

We evaluated the significanceof microscopic vascular invasion (MVI)in a population of surgically managedpatients
with non-small cell lung cancer (NSCLC), alongwith an analysis of the effect of the combination of MVI and tumorsize
for the T-size categories according to the coming8th UICC classification of lung cancer.

Methods:

A retrospective analysis of 986 patients (pT1-4NOMO) who underwent complete surgical resectionatthe University of
Tokyo Hospital, Japanbetween Jan 1979 and Oct 2010 wasconducted. LVI and BVIwereascertained using
histopathological and immunohistochemicaltechniques. Survival analysis were performed based on the presence of
MVI, and no MVI,age, gender, histology, and smoking status were used for multivariate analysis.

Results:

MV lwas observed in 383 of 986 patients (39%). The ratio of MV showed a trend along with the T status, including 6
out of 121patients (5%)with T1a, 88 of 321 (27%) with T1b,106 of 247 (43%) with T1c, 76 of 137 (55%) with T2a, 54
of 77 (70%) with T2b, 40 of 60 (67%) with T3, and 12 of 23 (52%) with T4, respectively.Prevalence of

MV Ishowedsignificant differences in different T category (p<0.001, Table 1). In each T category, survival rates of
patients withMV 1 was significantly lowerthan the corresponding MV Inegativepatients. The survival rates of T1b
(63.6%) and T1c(62.3%) with MV patients were equally poor when compared to those of T2-T4without MVI
patients.In a multivariate survival analysis,MVIwas an indicator of poor survival (p<0.001).

Conclusions:

The presenceof MVIin pPNOMO population appears to be independent poor prognosticator in surgically managed
NSCLC. Those with the presence of MVImay require closer follow-up and a more aggressive treatment strategy after
surgery, even if they were in the early T categories.

INTRODUCTION
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Lung cancer is the leading cause of cancer-related deaths worldwide.[1] Currently, 80% of patients with lung cancer are
given a diagnosis of non-small cell lung cancer (NSCLC).[2] With the improvement of technology
andrecommendations to follow up the high-risk patientshave increased the probability of detecting early stage lung
cancer.[3] Surgery is the most effective treatment modality for patients with early stage lung cancer, however many
patients in stage | just have a 5-year survival rate ranging from 60-90%, which much lower than most other solid organ
tumors.[4-7] Further, it can be seen different survival and relapse belonging to the same stage. For this reason, many
studies tried to find some clinicopathologic markers that can reliably be used as prognostic indicators. Microscopic
vascular invasion (MVI) is known to be a factor of poor prognosis, including intratumoral blood vessel invasion (BVI)
and lymphatic vessel invasion (LV1). [8-11]Tumor categories have been redefined in the most recent 8th edition of the
tumor, node, metastasis (TNM) staging system of lung cancer. Many studies have revealed the presence of MVI
upstages the T stage from T1 to T2, according to the 7th TNM staging.[8-11]

Therefore, the purpose of the present study was to evaluate the impact of MVI in surgical resected patients with NSCLC
in pT1-4NOMO, along with an analysis of the effect of the combination of MVI and tumor size for the T-size categories

according to 8th TNM staging.

Materials and Methods

This retrospective study included surgically managed 986 patients with pathologic T1-4NOMO at the University of
Tokyo Hospital, Japan from Jan 1979 to Oct 2010. The presence of MVI was investigated on the surgical specimen, and
the patients were divided into two different groups, MVI (+) and MVI (-) (MVI- : both BVI and LVI negative; MVI+ :
BVI and/or LVI positive). MV 1 were ascertained using histopathological andimmunohistochemical techniques, and was
defined as at least one tumor cell cluster visible in a lymphatic vessel or vein, respectively. None of the patients
received induction chemotherapy or radiotherapy before the operation.All patients were staged according to the 8th
edition of TNM staging system.

All statistical analyses were performed using SPSS 19.0 (IBM Corp, Armonk, NY). All p values were two-side.
Differences were considered significant at p<0.05. To control for confounding variables, multivariate Cox proportional
hazards regression models were used. The multivariate models initially included age, gender, histology, smoking status,

and the presence or absence of MV were used for multivariate analysis.

Results
Patients characteristics

The clinicopathologic and patient characteristics for all 986 patients are summarized in Table 1. There were 664 men
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and 322 women aged 17 to 90 years (mean 65.8 years). In total, 75.1% of patients were adenocarcinoma, and 19.9%
were squamous cell. 81.4% of patients underwent lobectomy, 14.8% underwent partial resection. 32% of patients were
underwent by VATS (video-assisted thoracic surgery). T categories were stratified according to the newest 8th TNM
edition into T1a (N=121, 12.3%), T1b (N=321, 32.6%), T1c (N=247, 25.1%), T2a (N=137, 13.9%), T2b (N=77, 7.8%),
T3 (N=60, 6.1%), and T4 (N=23, 2.3%).

MVI Prevalence

Overall, MVI was observed in 383 patients (39%).The ratio of MVI showed a trend along with the T status, including 6
out of 121patients (5%)withT1a, 88 of 321 (27%) with T1b,106 of 247 (43%) with T1c, 76 of 137 (55%) with T2a, 54
of 77 (70%) with T2b, 40 of 60 (67%) with T3, and 12 of 23 (52%) with T4, respectively. Prevalence of MVI showed
significant differences in different T category (p<0.001, Table 1). It was also significantly lower in adenocarcinoma
(244 patients, 33%) than in squamous cell (106 patients, 54.1%) and the other histology (32 patients, 64%) (p<0.001,
Table 2).

Survival Analysis

Follow-up with vital status was available for all patients. The median follow-up duration was 72 months (range,
1-120months). During the study period, a total of 313 patients died (31.7%), that is , 137 patients (43.8%) with MVI (-),
176 patients (56.2%) with MV (+). Cancer recurrences were detected in 208 patients, that is, 87 (41.8%) with MVI (-),
and 121 patients (58.2%) with MV1 (+).

Figure 1a shows the overall survival(OS) curves according to the T category. The 5-year OS rates for T1a, T1b, T1c,
T2a, T2b, T3, T4 groups were 88.4%, 75.4%, 70%, 56.2%, 45.5%, 48.3%, and 43.5%, respectively (p<0.001).Figure 1b
shows the recurrence-free survival (RFS) rates for T1a, T1b, T1c, T2a, T2b, T3, T4 groups were 90.9%, 82.9%, 77.7%,
71.5%, 71.4%, 66.7%, and 73.9%, respectively (p<0.001).

In univariate survival analysis, the presence of MVI on the overall patient population was associated with a significant
lower survival both in OS and RFS (p<0.001, Fig. 2).

We analyzed the study population by histology considering the three histotypes, adenocarcinoma, squamous cell
carcinoma, and others. In patients with squamous cell carcinoma, the presence of MVI was associated with a poorer
5-year survival (45.3% vs. 67.8% in MVI+ and MVI-, respectively; p=0.001). Significantly difference also can be seen
in patients with adenocarcinoma (59.0% vs. 79.8% in MVI+ and MVI-, respectively; p<0.001). But no significantly
difference can been seen in patients with others (43.8% vs. 55.6% in MV I+ and MVI-, respectively; p=0.681).

Further, we analyzed the presence of MV1 in each T category (Fig. 3). In T1a patients, the presence of MVI was
associated with a poorer 5-year survival (83.3% vs. 88.7% in MVI+ and MVI-, respectively; p=0.554), maybe due to

the difference in numbers (6 cases vs. 115 cases), no statistical significance had been seen. Significantly difference can
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be seen in T1b (63.6% vs. 79.8%, p=0.002), T1c (62.3% vs. 75.9%, p=0.011), and T2a (47.4% vs. 67.2%, p=0.010). In
T2b (38.9% vs. 60.9%, p=0.191), T3 (45.0% vs. 55.0%, p=0.588), and T4 (33.3% vs. 54.5%, p=0.268)although the
presence of MV1 seemed to be a lower survival, but we did not get the statistical significance. The survival rates of T1b
(63.6%) and T1c (62.3%) with MVI- patients were equally poor when compared to those of T2-T4 withMV I+ patients.
Figure 4 showed the RFS in each T category according to the presence of MV1.

We then performed a univariate and multivariate survival analysis using different covariates, including age, gender, T
category, histology, resection, VATS, MVI, BVI, LVI, and pleural invasion (Table 3,Table4). It revealed the presence of

MV1 was an independent prognostic factor for OS and RFS.

DISCUSSION
The present study retrospectively evaluated the impact of MV1 in the NSCLC along with the analysis of the effect of the
combination of MVI and T-size categories according to the coming 8th edition of the TNM classification.

Many studies examining MVI in NSCLC demonstrated that MV1 is a factor of poor prognosis for patients with
NSCLC.[12-16] The previous study that used the 7th edition of the classification proposed the MV1 affects both OS and
RFS, which should upstage the T categories.[5,11,17] The results of our study indicate that MV correlates with the
tumor size and the histology type. MVI is an independent negative prognostic factor. The new 8th edition of the TNM
classification system underestimates the presence of MVI, which has a greater prognostic impact than size.

MV is one of the step leading to metastatic diffusion. The first studies about the prognostic role of MVI in lung
cancer date back to the late 1950s. Since then, numerous studied have investigated the importance of MV1 in the
progression of lung cancer.Aokage et al.[18] analyzed resected NSCLC with pulmonary metastases and revealed that
some pulmonary metastases may be the result of lymphatic tumor spread. They hypothesized that tumor cells in the
lymphatic vessels in bronchovascular bundles transmigrate to the lung parenchyma and develop intrapulmonay
metastases. Dvorak et al.[19] suggested that a high rate of neovascularization could facilitate cancer cells easy invasion
into blood vessels and thereby facilitate the metastatic process, meanwhile the newly formed blood vessels were of a
leaky nature, increasing their permeability and making the vascular invasion easier to accomplish.Despite growing
evidence revealedMVI play a crucial role for the prognosis in NSCLC, but no TNM classification system of lung cancer
so far has incorporated MVI in the determinants of prognosis, and even the coming 8th edition of the TNM staging.
Because our study was a retrospective study in a single institution, we need to collect more clinicopathological date

from a diverse population, further prospective, large-size studies are required to confirm our results.

CONCLUSION
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We conclude that the presence of MVI in resected patients with pT1-4NOMO NSCLC in the surgical specimen is
frequent. It appears to be independent poor prognosticator in surgically managed NSCLC, which in our experience was
a more important prognostic determinant than size according to the coming 8th TNM staging system. Patients with MV
are therefore to be considered a high-risk group among patients with early-stage NSCLC, who may be required closer

follow-up and a more aggressive treatment strategy after surgery.
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Table 2. MVI prevalence

N (%) MVI [n (%) ]
p value
- +
All case 986 604 (61.3) 382 (38.7)
Age, mean (range) 65.8 (17-90) 0.856
=70 years 616 (62.5) 376 (61.0) 240 (39.0)
> 70 years 370 (37.5) 228 (61.6) 142 (38.4)
Gender <0.001
Male 664 (67.3) 359 (54.1) 305 (45.9)
Female 322 (32.7) 245 (76.1) 77 (23.9)
Histology <0.001
Adenocarcinoma 740 (75.1) 496 (67.0) 244 (33.0)
Squamous cell 196 (19.9) 90 (45.9) 106 (54.1)
Others 50 (5.1) 18 (36) 32 (64)
VATS <0.001
Yes 316 (32) 249 (78.8) 67 (21.2)
No 670 (68) 355 (53.0) 315 (47.0)
Resection <0.001
Lobectomy 803 (81.4) 465 (57.9) 338 (42.1)
Segmentectomy 34 (3.4) 26 (76.5) 8(23.5)
Partial resection 146 (14.8) 112 (76.7) 34 (23.3)
Pneumonectomy 3(0.3) 1(33.3) 2 (66.7)
T size, mm, mean (range)  27.6 (4-150)
T categories* <0.001
Tla(<10mm) 121 (12.3) 115 (95) 6 (5)
T1b (=20mm) 321(32.6) 233 (72.6) 88 (27.4)
Tlc (=30mm) 247 (25.1) 141 (57.1) 106 (42.9)
T2a (<40mm) 137 (13.9) 61 (44.5) 76 (55.5)
T2b (=50mm) 77 (7.8) 23 (29.9) 54 (70.1)
T3 (<70mm) 60 (6.1) 20 (33.3) 40 (66.7)
T4 (>70mm) 23(2.3) 11 (47..8) 12 (52.2)
Pleural invasion <0.001
Absent 654 (66.3) 490 (74.9) 164 (25.1)
Present 332(33.7) 114 (34.3) 218 (65.7)
Recurrence <0.001
Absent 778 (78.9) 517 (66.5) 261(33.5)
Present 208 (21.1) 87 (41.8) 121 (58.2)

* According to the 8th TNM staging system
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Table 3  Overall survival

Univariate analysis Multivariate analysis

HR (95% ClI) p value HR (95% CI) p value
MVI 2.407 (1.924-3.010) <0.001 1.884 (1.442-2.781) <0.001
BVI 1.719 (1.528-1.934) <0.001 - -
LVI 1.687 (1.355-2.100) <0.001 - -
Gender 2.442 (1.832-3.254) <0.001 1.895 (1.411-2.545) <0.001
Age 2.061 (1.647-2.578) <0.001 2.155 (1.710-2.716) <0.001
Histology 1.391 (1.237-1.565) <0.001 1.204 (1.054-1.376) 0.006
VATS 0.770(0.596-0.995)  0.046 - -
Resection 1.029 (0.885-1.195) 0.711 - -

8th pT categories ~ 1.348 (1.260-1.442)  <0.001  1.208(1.114-1.310)  <0.001
Pleural invasion  2.305 (1.846-2.878) <0.001  1.507 (1.172-1.939) 0.001

The multivariate Cox regression models initially included MVI status, BVI, LVI, gender, age,
histology, VATS, resection, 8th pT categories, pleural invasion. A backward elimination was
performed with a threshold of p=0.05.

Cl: confidence interval, HR: hazard ratio, OS: overall survival

MVI: microscopic vascular invasion, BVI: blood vessel invasion, LVI: lymphatic vessel invasion
VATS: video-assisted thoracoscopic surgery

Figure 1 Overall survival and recurrence-free survival of the study population according to the T-size categories of 8th

TNM staging. MST, mean survival time.
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Figure 2 Overall survival and recurrence-free survival of the study population according to the presence/absence of

microscopic vascular invasion. MST, mean survival time.
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