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to-Imucosa anastomosis against conventional dunking method
[21, 22]. It was reported that pancreaticogastrostomy was not
superior to pancreaticojejunostomy in a randomized trial
performed in a high-volume center [23]. Up to now, the best
reconstruction method for the pancreatic duct during
pancreaticoduodenectomy remains unclear,

Conclusion

Our multivariate analysis revealed that bile juice infection
on day 1 was a significant and independent risk factor for
POPF. As bile juice infection on day | was strongly
associated with retrograde biliary drainage, not with
percutaneous drainage, PTCD might be or would be
recommended for patients undergoing biliary drainage
before pancreaticoduodenectomy.
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Abstract

Purpose. Mortality rates after pancreatic resection are
now lower than 5% in high-volume centers; however,
morbidity remains high. This stresses the importance of
identifying accurate predictors of operative morbidity
after pancreatic resection. The Estimation of Physio-
logic Ability and Surgical Stress (E-PASS) scoring
system was developed for a comparative audit of general
surgical patients. Our previous study confirmed its use-
fulness for predicting morbidity after pancreaticoduo-
denectomy. In the present study, we evaluated whether
the E-PASS scoring system can predict the occurrence
of complications after distal pancreatectomy (DP).
Methods. The subjects were 46 patients who underwent
DP for pancreatic discase. We studied correlations
between the incidence of postoperative complications
and the preoperative risk score (PRS), surgical stress
score (SSS8), and comprehensive risk score (CRS) of the
E-PASS scoring system.

Results. A collective total of 20 postoperative complica-
tions developed in 13 (28.3%) of the 46 patients. All
E-PASS scores, particularly PRS and CRS, were signifi-
cantly higher in the patients with postoperative com-
plications than in those without complications. The
complication rate increased with increasing PRS, SSS,
and CRS scores.

Conclusion. The E-PASS scoring system 1s useful for
predicting morbidity after DP.

Key words E-PASS scoring system - Distal pancreatec-
tomy - Complication
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Introduction

Advances in surgical techniques and perioperative man-
agement have reduced the operative mortality rate after
pancreatic resection to less than 5% in high-volume
centers; however, morbidity rates have changed little
and range from 30% to 40%.""" The majority of periop-
erative complications are not life-threatening, but they
can prolong the hospital stay, increase costs, necessitate
readmission, and delay adjuvant therapy. Thus, it is
important o identify the predictive and intraoperative
risk factors associated with operative morbidity after
distal pancreatectomy (DP).

Haga et al. devised and validated the Estimation of
Physiologic Ability and Surgical Stress (E-PASS) scoring
syslem for risk stratification of patients undergoing
elective general gastrointestinal (GI) surgery.”” It has
been externally validated in a different geographical
setting from where it was originally developed, and is
reproducible for accurately predicting outcomes after
elective GI surgery.” We previously reported its useful-
ness for predicting morbidity after pancreaticoduode-
nectomy (PD)."” This system comprises a preoperative
risk score (PRS), a surgical stress score (SSS), and a
comprehensive risk score (CRS), calculated from the
PRS and SSS. The E-PASS was based on the premise
that morbidity and mortality rates are correlated with
the patient’s physiological risk and anticipated surgical
stress. The aim of this study was to evaluate whether the
E-PASS scoring system could predict postoperative
complications in patients undergoing DP.

Patients and Methods

Patienrs and Treatments

Between April 2005 and December 2007, 46 consecutive
patients underwent DP for malignant or benign pancre-
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Table 1. Equations for Estimation of Physiologic Ability and Surgical Stress (E-PASS) scoring system

Preoperative risk score (PRS)

=-0.0686 + 0.00345X, + 0.323X, + 0.205X; + 0.153X, + 0.148X; + 0.0666X,,
Where X, is age, X, is presence ‘(1) or absence (0) of severe heart-disease®, X, is presence (1) or absence (0) of severe
pulmonary disease”. X, is presence (1) or absence (0) of diabetes mellitus, X; is performance status index‘ (0-4), X, is
American Society of Anesthesiologists physiological status classification

Surgical stress score (SSS)
=-0.342 + 0.0139X, + 0.0392X, + 0.353X,

Where X, is blood loss/body weight (ml/kg), X, is operation time (h), X; is extent of skin incision (0 = minor incision for
laparoscopic or thoracoscopic surgery, 1 = laparotomy or thoracotomy alone, 2 = both laparotomy and thoracotomy)

Comprehensive risk score (CRS)
=-0.328 + 0.936 (PRS) + 0.976 (SSS)

“Severe heart disease was defined as heart failure of New York Heart Association Class 111 or 1V or severe arrhythmia requiring mechanical

support

"Severe pulmonary disease was defined as a condition with a % vital capacity <60% or a % forced expiratory volume in 1.0 second <50%
“Performance status index was based on the definition by the Japanese Society for Cancer Therapy

atic diseases at Kumamoto University Hospital. Written
informed consent was obtained from all patients before
the treatment. The same three surgeons performed the
operations using almost uniform procedures. The pan-
creas was routinely transected with a scalpel, the pan-
creatic duct was ligated, and the pancreatic stump was
closed with monofilament sutures. A closed-suction
drain was placed in the vicinity of the pancreatic stump.
D2 lymph node dissection was performed in patients
with pancreatic cancer.””

E-PASS Scoring System

The equations used in the E-PASS scoring system are
shown in Table 1. The PRS is calculated using factors
such as age, the presence or absence of severe heart
disease, severe lung disease, or diabetes mellitus, Ameri-
can Society of Anesthesiologists (ASA) physiological
status classification, and performance status index
defined by the Japanese Society for Cancer Therapy,”
which is the same as that defined by the Eastern Coop-
erative Oncology Group. The performance status index
is defined as follows: grade 0, conditions without symp-
toms that restrict social activities; grade 1, conditions
with mild symptoms that restrict muscular labor but do
not restrict walking or mild exertion; grade 2, conditions
that require some physical assistance for daily living;
grade 3, conditions that require frequent physical assis-
tance for daily living; grade 4, conditions that require
constant physical assistance. Patients in grade 2 are not
restricted to bed for more than half a day, those in grade
3 are restricted to bed for more than half a day, and
those in grade 4 are restricted to bed all day. According
to a previous study,” the expected in-hospital mortality
rate was estimated as Y = -0.465 + 1.192(CRS) +
10.91(CRS)’.

Postoperative Complications

The postoperative complications, apart from pancreatic
fistula (POPF), were assessed according to the National
Cancer Institute Common Terminology Criteria for
Adverse Events version 3.0 (NCI CTCAE v.3.0).%* In
this study, adverse events of grade 2-5 occurring within
30 days after surgery were considered to be postopera-
tive complications. Adverse events corresponding to
grade 1 were excluded because medical treatment
was not required. Postoperative pancreatic fistula was
assessed according to an international study group
(ISGPF) definition, that is a as drainage output of any
measurable volume of fluid on or after postoperative
day (POD) 3 with amylase content greater than three
times the serum amylase activity.” Three different
grades of POPF (grades A, B, C) arc defined according
to the clinical impact on the patient’s hospital course.
Grade B and grade C were considered to be postopera-
tive complications in this study. Grade A was excluded
because it had no clinical impact. The overall complica-
tion rate was defined as the proportion of patients with
at least one complication. Operative and hospital mor-
tality was defined as death within 30 days after surgery
or during hospitalization, respectively.

Statistical Analysis

We used the chi-squared test, Fisher’s exact test and the
Mann-Whitney U-test for statistical analysis, as appro-
priate. Receiver operator characteristic (ROC) curves
were plotted to assess the extent to which CRS, PRS,
and SSS could accurately predict morbidity. The area
under the ROC curve (AUC) was used as a measure of
overall diagnostic accuracy. Statistical significance was
considered at P < 0.05.
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Results

Patients’ Characteristics

The patients comprised 27 women and 19 men, with a
median age of 63.5 years (range, 22-87 years). Malig-
nant diseases were diagnosed in 26 (56.5%) patients,
including pancreatic cancer in 19, a malignant islet cell
tumor in 4, and malignant intraductal papillary muci-
nous neoplasm (IPMN) in 3. The remaining 20 (43.5%)
patients had benign diseases, including a benign islet cell
tumor in 8 and chronic pancreatitis in 5, and benign
IPMN, a solid-pseudopapillary tumor, serous cyst
adenoma, mucinous cyst adenoma. schwannoma, an

accessory spleen, and a pancreatic cyst in 1 patient each.
The pancreatic texture at the stump of pancreatic
remnant was soft and the main pancreatic duct was not
dilated in all except one patient.

Morbidity Associated with Distal Pancreatectomy

A collective total of 20 postoperative complications
developed in 13 (28.3%) of the 46 patients (Table 2).
There were no operative or hospital deaths, nor were
there any cases ol intraperitoneal (luid collection or
abscess. Postoperative pancreatic fistula grade B, which
requires a change in management or adjustment in the
clinical pathway, was observed in all patients with post-

Table 3. E-PASS variables and postoperative complications

D. Hashimoto et al.: E-PASS After Distal Pancreatectomy

opcrative complications. Postoperative pancrcatic fistula
grade C, in which a major change in clinical manage-
ment or deviation from the normal clinical pathway
oceurs, was not observed.

Correlations Berween E-PASS Scores and
Postoperative Complications

Postoperative complications were correlated signifi-
cantly with performance status, ASA classification, and
blood loss, but not with the other variables (Table 3).
The E-PASS scores, particularly PRS and CRS, were
significantly higher in patients with postoperative com-
plications than in those without complication (Fig. 1).

Tabie 2. Postoperative complications

Complications n

Pancreatic fistula (ISGPF grade B) 13
Delayed gastric emptying 1
Intra-abdominal bleeding 1
Cerebral hemorrhage 1
Pneumonia 1
Pleural effusion 1
Sepsis 1
Ducdenal vleer 1
Total 20

Variable Total (11 = 46)
Mean age (years) 63.5+134
Severe heart-disease

Presence 0

Absence 46
Severe pulmonary disease

Presence 2

Absence 44
Diabetes mellitus

Presence 11

Absence 33
Performance status

0 27

1 13

2 6
ASA classification

1 15

2 23

3 6
Blood loss (ml) 476.5 + 602.7
Body weight (kg} 560+115

Operation time (min) 3622 £98.7

Complication

Presence (1 = 13) Absence (11 = 33) P value
65.1 +12.5 62.9+13.9 NS
NS
0 0
13 33
NS
1 1
12 32
NS
4 7
8 26
0.029
3 24
6 7
4 2
0.023
2 13
6 19
5 1
982.9 £ 8789 277.0+£275.6 0.001
60.6 + 13.3 5421104 NS
430.2+ 119.6 3354756 NS

NS, not signilicant
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Fig. 1. Association between postoperative complications and
the Estimation of Physiologic Ability and Surgical Stress
(E-PASS) scores. a Preoperative risk score (PRS); b surgical
stress score (SSS); ¢ comprehensive risk score (CRS). Boxes
show the 95% confidence intervals

The mortality rate estimated using the E-PASS scoring
system was 3.4% for patients with postoperative com-
plications. The associations between the PRS, SSS, and
CRS and the complication rate are shown in Fig. 2. The
complication rate tended to increase as the PRS, SSS,
and CRS increased.

635
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Fig. 2. Estimation of the proportion of patients with post-
operative morbidity, calculated using the Estimation of
Physiologic Ability and Surgical Stress (E-PASS) scores. a
Preoperative risk score (PRS); b surgical stress score (SSS); ¢
comprehensive risk score (CRS)

Receiver Operating Characteristic Analysis of
the E-PASS Scores for Morbidity

The E-PASS scores showed good predictive power for
morbidity associated with DP, demonstrated by the
wide areas under the ROC curve in Fig. 3. The AUC was
0.84 for PRS (95% confidence interval [CI] 0.72-0.97),
0.82 for SSS (95% CI10.67-0.97),and 0.89 for CRS (95%
CI0.77-1.01). The ROC curves show the strong associa-
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Fig. 3. Receiver operator characteristic curves for morbidity
based on the Estimation of Physiologic Ability and Surgical
Stress (E-PASS) scores. a Preoperative risk score (PRS): b
surgical stress score (855): ¢ comprehensive risk score (CRS).
AUC. area under the curve

tion between morbidity and the PRS, SSS. and CRS
individually. Fig. 3 shows various cutoff points for each
graph. For CRS, a cutoff point of .43 would give a deci-
sion rule with sensitivity of 84.6% and specificity of
72.7% for the prediction of morbidity (Fig. 3c).

D. Hashimoto et al.: E-PASS After Distal Pancreatectomy
Discussion

In this series, the morbidity rate after DP was 28.3%.
which is comparable with reported morbidity rates
ranging from 30% to 40% in previous studies."™ The
E-PASS scoring system, which was developed for a
general surgical audit, has been applied to various sub-
specialties.™*****¥ The system is easy to use because
the required information can be retrieved from pre-
anesthetic sheets and operation notes. Kaneko et al.
assessed the outcomes of laparoscopic hepatectomy
(L-Hr) compared with open hepatectomy (O-Hr) for
hepatocellular carcinoma (HCC), using the E-PASS
scoring system.” They found that the SSS and CRS of
the L-Hr group were signilicantly lower than those of
the O-Hr group, although there was no difference in
PRS between the two operations. In fact, the L-Hr
group had a 10% complication rate, whereas the O-Hr
group had a complication rate of 18%, demonstrating
that the E-PASS scoring system is useful for assessing
the outcome of hepatectomy for HCC.

We previously reported the good predictive power of
E-PASS scores for both mortality and morbidity, as dem-
onstrated by the large areas under the ROC curve, in
patients undergoing PD." In this study, we used the
E-PASS scoring system to predict operative morbidity
after DP and found a strong correlation between E-PASS
scores and the incidence of postoperative complications.
The ROC analysis in this study indicates that E-PASS
scores are useful predictors of postoperative complica-
tions alter DP.The E-PASS system can be used to predict
operative morbidity after DP for each patient before
surgery, not only by the PRS, but also the SSS and CRS,
which are calculated by expected operating times and
blood loss. This allows surgeons, anesthesiologists,
and medical staff to evaluate high-risk patients before
surgery. Although there was no mortality in this series,
the E-PASS system might help surgeons consider the
indications for DP in each patient and avoid performing
this operation if the risks are too high. The E-PASS
system can also be used to inform patients about the
risks of complications before surgery. In this series, the
CRS had the best predictive utility for postoperative
complications. Moreover, because the SSS and CRS can
be calculated immediately after DP using actual operat-
ing time and blood loss, surgeons can identify the risk of
morbidity shortly after surgery, enabling the initiation of
appropriate perioperative care for each patient.

The most frequent complication in this series was
POPF grade B. Previous investigators have reported
that pancreatic characteristics. such as soft pancreatic
texture and pancreatic duct size, are predictors of POPF,
including grade A."* The pancreatic texture at the stump
of the pancreatic remnant was soft and the main pan-
creatic duct was not dilated in all but one of our patients.
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Most patients undergoing DP have a soft pancreas and
a normal-sized main pancreatic duct, unlike patients
undergoing PD. Therefore complications after DP,
including POPF, would possibly reflect the patient’s own
general condition and surgical stress, such as perfor-
mance status, ASA classification, and blood loss, rather
than pancreatic characteristics. In fact, several studies
have indicated that the patient’s condition, such as ASA
classification, obesity, and nutritional status, and indica-
tors of surgical stress, such as blood loss and operating
time, affect the rate of postoperative complications,
including POPF, after DP.*"'*** E-PASS, especially the
PRS, is easy to calculate before DP. Systemic complica-
tions such as pneumonia would tend to occur in patients
with high E-PASS scores, reinforcing its value before
surgery. In conclusion, the E-PASS scoring system is
useful for predicting operative morbidity, including
POPF, in patients undergoing DP for malignant or
benign pancreatic disease.
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Abstract

Background/purpose This study aimed to clarify the inci-
dence of surgical site infections (SSIs) after hepatectomy.
Methods The database records of three hundred and eight
patients who underwent elective surgical treatment for
hepatolithiasis, hepatocellular carcinoma (HCC), and
metastatic carcinoma were retrospectively analyzed to
determine the occurrence of postoperative infectious
complications. The incidences of SSIs, classified as
superficial or deep incisional SSIs and organ or space SSIs,
and all other infectious complications within 30 days after
hepatectomy were evaluated.

Results The incidences of SSIs after a hepatectomy for
hepatolithiasis (23.8%) were higher than those after a
hepatectomy for HCC (11.3%) (p = 0.034) and after a
hepatectomy for metastatic carcinoma (2.7%) (p < 0.001),
and the incidence of SSIs after a hepatectomy for HCC was
higher than that after a hepatectomy for metastatic carci-
noma (p = 0.028). However, there was no significant dif-
ference in the incidence of remote site infections between
the three groups. The incidence of superficial or deep
incisional SSIs after a hepatectomy for hepatolithiasis
(11.9%) was higher than that after a hepatectomy for
metastatic carcinoma (1.4%) (p < 0.001) and the incidence
of superficial or deep incisional SSIs after a hepatectomy
for HCC (7.8%) was higher than that after a hepatectomy
for metastatic carcinoma (1.4%) (p = 0.050). There was a
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significant difference in the incidence of space/organ SSIs
between the patients with hepatolithiasis (11.9%) and HCC
patients (3.6%) (p = 0.029), and between the patients with
hepatolithiasis and metastatic carcinoma patients (1.4%)
(p < 0.001). The rate of positive bile culture was 36.2% in
all patients in this study, and the rates were 83.3, 7.8, and
10.0% for patients with hepatolithiasis, HCC, and meta-
static carcinoma, respectively. A significantly higher
(p < 0.001) positive bile culture rate was observed in
patients with hepatolithiasis as compared with HCC or
metastatic carcinoma patients.

Conclusions Our study suggests the existence of a rela-
tionship between postoperative SSIs and bile infection,
thus supporting the proposed relationship between post-
hepatectomy infection and such variables as liver function,
blood sugar control, and nutritional status.

Keywords Surgical site infections (SSIs) -
Bile infection - Hyperglycemia - Nutrition

Introduction

Despite improvements in surgical techniques and refine-
ments in perioperative care, the high incidence of postop-
erative infectious complications remains a major problem
in patients undergoing hepatectomy for benign liver
disease or hepato-biliary carcinoma [1]. Surgical site
infections (SSIs) are a potentially morbid and costly
complication following hepato-biliary surgery [2]. In
recent years, there has been growing attention placed on
the accurate identification and monitoring of such surgical
complications, as measured in terms of increased patient
morbidity [3]. In regard to hospital-acquired infections, the
Centers for Disease Control and Prevention (CDC)
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National Nosocomial Infection Surveillance (NNIS) sys-
tem serves in part to provide a comprehensive monitoring
system that reports SSI trends. The purpose of this
nationwide surveillance is to establish benchmarks for
interhospital and intrahospital comparisons. According to
the NNIS system report [4], the incidence of SSI following
bowel surgery was high and ranged from 1 to 13.5%
(median) during the period from January 1992 through
June 2003; however, the risk factors of SSI after a
hepatectomy under the CDC guidelines have not yet been
closely examined.

Biliary stone disease such as hepatolithiasis is associated
with bile stasis and bacterial infection. Biliary stones
contain large amounts of calcium bilirubinate and exist in
the intra- and/or extrahepatic bile ducts, and the presence
of stones may be closely related to the presence of bacteria
[, 6]. High infectious morbidity rates are associated with
surgical treatment for this condition, and the appropriate
administration of antibiotics is important in preventing
postoperative complications [7]. Postoperative complica-
tions after hepatectomy for neoplasms such as hepatocel-
lular carcinoma (HCC) and metastatic carcinoma have
been well studied [8]. However, the risk factors and
management of infectious complications after hepatectomy
for hepatolithiasis have not been fully investigated.
Our specific objectives were to determine the rates of
incisional and space/organ SSIs following elective
hepatectomy in patients with hepatolithiasis, HCC, and
metastatic carcinomas.

Patients and methods
Patient population

We analyzed the database records of 308 patients who
underwent a hepatectomy without reconstruction of the
intestine or the biliary tract between 1995 and 2009 at
Wakayama Medical University Hospital (WMUH). The
records of 42 patients with hepatolithiasis, 193 with
hepatocellular carcinoma, and 73 with metastatic carci-
noma were evaluated to assess the postoperative infectious
complications. We examined the prevalence of pathogenic
bacteria in the bile and the correlations between the pres-
ence of bacteria, postoperative complications, and SSIs.
Demographic and clinical variables were recorded on
admission. The data for the 308 hepatectomy patients
included sex, age, body mass index (BMI), history of bili-
ary tract treatment and previous operation except for bili-
ary tract surgery, type of operation, additional surgical
procedures, bacteria isolated in the bile from the bile duct,
and administration of perioperative antibiotics. The indo-
cyanine green (ICG) clearance test was conducted by
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intravenous injection of the ICG reagent at a dose of
0.5 mg/kg body weight and collection of blood at 0, 5, 10,
and 15 min to determine the blood clearance rate (K value).
The serum total bilirubin, albumin, aspartate aminotrans-
ferase (AST), alanine aminotransferase (ALT), and hemo-
globin Alc (HbAlc) were measured at the Central
Laboratories of WMUH. The outcome variables included
early-stage postoperative complications, incisional SSI
(superficial or deep), space/organ SSI (intraabdominal
abscess, peritonitis), remote site infections such as respi-
ratory or urinary tract infections, and the distribution of
bacterial flora in the bile.

Hepatectomy procedures

At WMUH, anatomic hepatectomy is the standard treatment,
as previously described [9]. An anatomic resection was
defined as the complete removal of at least one Couinaud
segment [10]. Right hepatectomy (V + VI + VII + VIII),
right trisectionectomy (I +IV + V + VI + VII + VIII),
left hepatectomy (II 4+ III + IV), left trisectionectomy
I+1I+ I+ IV + V 4 VII), middle bisectionectomy
(IV + V + VII), right posterior hepatectomy (VI + VII),
and right anterior hepatectomy (V + VIII) have all been
defined as a major hepatectomies according to Couinaud’s
classification. Hepatic inflow occlusion to control blood loss
by clamping the portal pedicle (20-min clamping followed
by 5-min unclamping) was utilized during the hepatic
parenchyma transection. No patients underwent regional
lymph node dissection in the hepatic hilum. Intraoperative
ultrasonography was routinely used to evaluate the remnant
liver tumors or residual stones. Closed-circle drains were
placed routinely in the subphrenic space or in Winslow’s
foramen for 1-3 days. Abdominal incisions were closed with
polydioxanone (PDS) monofilament absorbable sutures for
the fascia and absorbable or nonabsorbable sutures for the
skin. The skin was closed primarily in all cases. Antibiotics
were not applied to the wound, and subcutaneous drains were
not used. All the patients were followed up for at least
30 days after surgery in order to monitor for the development
of an SSI or other postoperative complications. Antibiotics
were injected intravenously (i.v.) within 30 min prior to skin
incision. In the patients who underwent operations that lasted
longer than 3 h, additional antimicrobial agents were intra-
venously injected every 3 h, as recommended by the CDC
guidelines, [4] and these agents were also administered on
the day after surgery.

The evaluation of SSIs

SSIs were defined according to the CDC’s NNIS system
[4]. By these criteria, SSIs are classified as being either
incisional (superficial or deep) or organ/space. Criteria for
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a superficial incisional SSI included an infection occurring
at the incision site within 30 days after surgery that
involved only the skin and subcutaneous tissue and at least
one of the following: pus discharge from the incision;
bacteria isolated from a sample culture from the superficial
incision; localized pain, tenderness, swelling, redness, or
heat; and wound dehiscence. Criteria for a deep incisional
SSI included an infection of the fascia or muscle related to
the surgical procedure occurring within 30 days after sur-
gery and at least one of the following: pus drainage from
the deep incision; spontaneous dehiscence of the incision;
or deliberate opening of the incision when the patient had
the previously described signs and symptoms of infection.
In this study, organ/space SSI was categorized as either
intraabdominal abscess without evidence of clinical anas-
tomotic leakage (an intraperitoneal collection of pus
diagnosed by ultrasonography, computed tomography, or
laparotomy) or clinical bile leakage. An intraabdominal
abscess near the leakage site was reported as clinical bile
leakage.

The evaluation of remote site infections

The criteria for respiratory infection were defined as a fever
greater than 38°C; chest pain; dyspnea; and cough and
expectoration developing within 30 days after surgery, in
addition to a shadow, thus indicating an abnormality on the
chest X-ray, regardless of the presence/absence of bacteria
in the sputum [11]. The criteria for urinary tract infection
included the development of clinical symptoms, such as
urinary frequency, miction pain, low back pain, and fever
after removal of a urethral balloon catheter, in addition to
at least 10/high power field (HF) leucocytes/bacteria in the
urinary sediment [12].

The data are presented as the means + standard devia-
tion. For statistical analyses, an unpaired z-test and the y*
test were used to evaluate the differences in surgical

Table 1 Background of the patients with hepatectomy

parameters by the StatView program (version 5; Hulinks,
Tokyo, Japan). Statistical significance was defined as a
p value of <0.05.

Results

Background of patients with hepatectomy

The mean age of the 42 patients with hepatolithiasis was
56.5 £ 12.5 years, whereas the mean age of the 193 patients
with HCC was 63.7 £ 10.2 years (p < 0.0001) and that of
the 73 patients with metastatic carcinoma was 60.8 +
11.9 years (p < 0.0001). A past history of biliary treatment
was found in 20 of the 42 patients with hepatolithiasis
(47.6%), whereas 34 of the 193 patients with HCC (17.6%)
(p < 0.0001) and 7 of the 73 patients with metastatic carci-
noma (9.6%) (p < 0.0001) had a previous history of surgical
or endoscopic treatment for cholelithiasis. A past history of
previous operations other than biliary surgery was found in
all patients with metastatic carcinoma, whereas only 3 of the
42 patients with hepatolithiasis (7.1%) (p < 0.0001) and 12
of the 193 patients with HCC (6.2%) (p < 0.0001) had a
history of other surgeries (Table 1). Body mass index (BMI)
was not significantly different between the 3 groups; like-
wise, the type of liver resection was distributed homoge-
neously between the 3 groups. There were no intraoperative
complications related to the surgical techniques and there
were no significant differences between the 3 groups
regarding either the type of liver resection performed or the
associated surgical procedures (Table 2).

Preoperative blood examination data and postoperative
complications in hepatectomy patients

The preoperative blood examination data of the patients
who underwent hepatectomy is shown in Table 3.

No. of patients

Gender (male/female)

Age, years (mean + SD)

Body mass index (BMI)

History of biliary treatment yes/no (rate)

History of previous operation except biliary surgery yes/no (rate)

Hepatolithiasis Hepatocellular carcinoma  Metastatic carcinoma
' 193 73

24/18 114/79* 33/40

56.5 £ 12.5%* 63.7 +10.2 60.8 + 11.9

231406 234+ 0.7 243 +08

20/22 (47.6%)***  34/159 (11.6%) 7/66 (9.0%)

3/42 (7.1%) 12/193 (6.2%) 73/0 (100%)****

* p = 0.042 compared with metastatic carcinoma
** p < 0.0001 compared with hepatocellular carcinoma (HCC)
*** p < 0.0001 compared with HCC or metastatic carcinoma

**k% 68 Cases were colorectal carcinoma, 3 cases were gastrointestinal stromal tumor (GIST), one case was gastric carcinoma, and another case
was carcinoma of the papilla of Vater; p < 0.0001 compared with hepatolithiasis or HCC
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Table 2 Hepatectomy

3 Hepatolithiasis Hepatocellular Metastatic

procedures (n=42) carcinoma (n = 193)  carcinoma (n = 73)
Right hepatectomy® 2 38 10
Left hepatectomy® 21 32 7
Middle bisegmentectomy 0 8 0

2 Including a right Lateral sectionectomy 18 22 11

trisectionectomy Right anterior sectionectomy 0 4 1

® Including a left Right posterior sectionectomy 1 11 6

trisectionectomy Segmentectomy or Partial resection (] 70 27

¢ Indicating nontypical Others® 0 8 1

resections or multiple resections

Table 3 Preoperative blood examination data of the hepatectomy patients

Hepatolithiasis (a) HCC (b) Metastatic carcinoma (c) p Value
(n=42) (n = 193) (n=173)
(a) vs. (b) (@) vs. (c) (b) vs. (c)

Plt (10%/u1) 21.1 + 88 171 £ 79 241 +94 0.004 ND <0.001
PT (%) 86.2 £ 15.7 847 + 135 852 +13.7 ND ND ND
AST (IU/ml) 534 + 183 57.1 £29.4 302 +93 ND <0.001 <0.001
ALT (IU/ml) 50.5 + 21.6 51.7 + 32.8 314+ 84 ND <0.001 <0.001
Total bilirubin (mg/dl) 1.3+ 07 09 + 04 0.7+ 04 <0.001 <0.001 <0.001
Albumin (g/dl) 39+04 37+05 40+ 05 0.007 ND <0.001
ICG K value 0.15 + 0.04 0.13 £ 0.03 0.16 + 0.04 0.004 ND <0.001
HbAlc (%) 53+03 60 05 56 +04 <0.001 ND <0.001
WBC (/ul) 11,100 + 2,280 6,960 + 1,820 7,650 + 1,570 <0.001 <0.001 ND
CRP (mg/dl) 09 + 038 04 +£02 03 +0.2 <0.001 <0.001 ND

All data are shown as means = standard deviation

Plt platelets, AST aspartate aminotransferase, ALT alanine aminotransferase, /CG indocyanine green, CRP C-reactive protein, PT prothrombin

time, WBC white blood cell count
ND not detected

The platelet count, serum albumin, and ICG K values were
significantly lower in patients with HCC than in the
patients with hepatolithiasis and those with metastatic
carcinoma. The white blood cell (WBC) count and
C-reactive protein (CRP) level were significantly higher in
patients with hepatolithiasis than in patients with HCC and
those with metastatic carcinoma.

Early-stage complications following surgical treatment
for hepatolithiasis, HCC, and metastatic carcinoma are
compared in Table 4. Surgical site infections (SSIs) within
30 days after surgery, such as wound infection and intra-
peritoneal abscess, were observed in 10 patients (23.8%)
with hepatolithiasis, whereas SSIs were present in 22 of
193 patients with HCC (11.3%) and only 2 of 73 patients
with metastatic carcinoma. A significantly higher SSI rate
was observed in the patients with hepatolithiasis than in
patients with HCC (p = 0.034) and those with metastatic
carcinoma (p < 0.001). Furthermore, a significantly higher
SSI rate was observed in the patients with HCC than in
patients with metastatic carcinoma (p = 0.034). None of

&) Springer

the complications were life-threatening and all improved
with conservative treatment after a liver resection with
hepatolithiasis.

The incidences of SSIs and remote site infections within
30 days after hepatectomy for hepatolithiasis, HCC, and
metastatic carcinoma are shown separately in Table 5. The
incidence of superficial or deep incisional SSIs after hepa-
tectomy for hepatolithiasis (11.9%) was higher than that
for metastatic carcinoma (1.4%) (p < 0.001). In the same
way, the incidence of superficial or deep incisional SSIs
after hepatectomy for HCC (7.8%) was higher than that for
metastatic carcinoma (1.4%) (p = 0.050). There was a
significant difference in the incidence of space/organ SSIs
between the patients with hepatolithiasis (11.9%) and HCC
patients (3.6%) (p = 0.029), and between the patients with
hepatolithiasis and metastatic carcinoma patients (1.4%)
(p < 0.001). However, there was no significant difference
in the incidence of remote site infections (including
respiratory, urinary tract, and catheter-related infections)
between patients with hepatolithiasis, HCC, and metastatic
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Table 4 Early-stage

L. i Hepatolithiasis HCC Metastatic carcinoma
complications following n= 42 n= 193 n=13
hepatectomy

Death 0 4 (2.2%) 1 (1.4%)
Surgical site infections 10 (23.8%)* 22 (11.3)** 2 (2.7)
Remote site infections 2(4.8) 8 (4.1) 3@4.1)
Bile leakage 2(4.8) 7 (3.6) 1(14)
Tleus 124) 5(2.6) 227
Disturbance of liver function 4 (9.5) 8 4.1) 4 (5.5)
Pancreatitis 3(7.1) 5 (2.6) 227
Gastrointestinal bleeding 124 5(2.6) 1(1.4)
* p = 0.034 compared with Intractable ascites 124 10 5.2) 0
HCC, p < 0.001 compared with  ynractable pleural effusion 124 1167 1.4
:fms‘at‘c cm‘“"med " Intraabdominal bleeding 124) 105) 0
met’;st‘at?c'ofz‘;ﬁ’;’;:r W Others 2 (48) 6(3.1) 3 (4.1)
Table 5 Incidence of surgical site infections after hepatectomy
Hepatolithiasis (a) HCC (b) Metastatic carcinoma (c) p Value
(n=42) n=193) @®=173)
@ vs.(db) (@uvs.(c) (b)vs.(c)
Surgical site infections (SSIs)
Superficial or deep incisional SSIs 5 (11.9%) 15 (7.8%) 1 (1.4%) ND <0.001 0.050
Organ/space SSIs 5(11.9%) 703.6%) 1(1.4%) 0.029 <0.001 ND
Remote site infections
Respiratory infections 1 (2.4%) 3(1.6%) 22.7%) ND ND ND
Urinary tract infections 0 1(05%) 0 ND ND ND
Catheter-related infections 1 (2.4%) 4 (2.1%) 1 (1.4%) ND ND ND

Table 6 Distribution of bacterial strains isolated from bile during
hepatectomy

culture rate in the bile in this study was 36.2%, although the
rates were 83.3, 7.8, and 10.0% for hepatolithiasis, HCC, and

Hepatolithiasis HCC Metastatic ~ Inetastatic carcinoma, respectively. A significantly higher

(n=42) (n =51) carcinoma (p < 0.001) positive bile culture rate was found for hepato-

(n = 20) lithiasis compared with HCC or metastatic carcinoma.

No. of patients with 35 (833%)* 4 (7.8%) 2(100%) Similarly, polymicrobial infections were not detected in the

positive culture (%)
Bacterial flora (mono/poly) 22/13 4/0 2/0

* p < 0.001 compared with HCC or metastatic carcinoma

carcinomas. There was no significant difference in the
incidence of SSIs in regard to the type of liver resection
(i.e., major versus minor hepatectomy) including the
patients with HCC and those with metastatic carcinoma.

Distribution of bacterial strains isolated from bile
during the operation and those detected from SSIs

The distribution of bacterial strains isolated from bile during
the operations is shown in Table 6. The overall positive

patients with HCC or metastatic carcinoma, whereas
polymicrobial infections were detected in the bile of as many
as 13 of the 35 patients (37.1%) with hepatolithiasis.
Relationships between bacteria isolated from bile during
the operation for hepatolithasis and those detected from
SSIs are shown in Table 7. Fifty-two bacterial and fungal
species were isolated from bile and fourteen bacterial and
fungal species were detected from SSIs. The detection rates
of Enterococcus sp., Escherichia coli, and Kliebsiella sp. in
the bile were 19.2, 21.2, and 13.5%, respectively, and in a
similar pattern, the detection rates of Enterococcus sp.,
E. coli, and Klebsiella sp. from SSIs were 21.4, 21.4, and
14.3%, respectively. Case-specific data of SSI-positive
patients, comparing bacterial species isolated from bile
during the operation for hepatolithasis and bacterial species
isolated from SSIs, are shown in Table 8. In 8§ of the 10
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SSI-positiive patients, a similar relationship was found
between bacteria isolated from the bile during the operation
for hepatolithasis and bacteria isolated from SSIs.

Table 7 Relationship between bacteria isolated from bile during
operation for hepatolithasis and those detected from SSIs

Isolated bacterial
species in the bile

Isolated bacterial
species from SSIs

Gram-positive cocci

MRSA 0 1

MSS 0 1

S. epidermidis 1 1

CNS 2 0
Streptococcus sp. 2 0
Enterococcus sp. 10 (19.2%) 3 (21.4%)
Others 2 0

Total 17 (32.7%) 6 (42.9%)

Gram-negative bacilli

E. coli 11 (21.2%) 3 (21.4%)
Klebsiella sp. 7 (13.5%) 2 (14.3%)
Enterobacter sp. 3 1
Pseudomonas sp. 5 2
Serratia sp. 2 0
Bacteroides sp. 3 1]

Others 3 0

Total 34 (65.4%) 8 (57.1%)

Fungi
Candida sp. 1 0
Total (bacteria + fungi) 52 14

(Number of strains)

MRSA methicillin-resistant Staphylococcus aureus, MSS methicillin-
sensitive Staphylococcus aureus, CNS coagulase negative Staphylo-
coccus aureus

Discussion

Infections frequently occur after a liver resection and cause
a significant proportion of postoperative complications.
According to the National Nosocomical Infections
Surveillance (NNIS) report, SSI rates range from 3.24 to
7.04% after hepato-pancreaticobiliary surgery [4]. Several
studies suggest an important role for the liver in postop-
erative infection [13, 14]. Schindl et al. [15]. reported a
relationship between the resected liver volume and the
incidence of postoperative infection. A significant loss of
hepatic phagocytes (Kupffer cells) and the decreased syn-
thesis of hepatic proteins involved in antigen recognition,
opsonisation, and phagocytosis are considered to result in
impaired innate immune function following major liver
resection, consequently rendering the patient more
susceptible to infection [16].

Some infections may be dependent on the condition of
patients, the extent of liver resection performed, and liver
function; however, other infections are determined by a
multitude of factors. Ten percent to 30% of patients with
cirrhosis or chronic liver dysfunction developed postoper-
ative bacterial infections after undergoing an abdominal
surgical procedure [17, 18]. Pessaux et al. [19]. reported
that 37 (28.4%) of 130 patients with cirrhosis developed a
postoperative infection. This high prevalence of infectious
complications in cirrhotic patients can be explained by
impaired immune defense mechanisms [16], including
reticulo-endothelial system dysfunction, granulocyte
dysfunction, and disturbed blood sugar control. Changes in
the digestive flora and in the intestinal barrier may also
play a role in the pathophysiology of bacterial infections
during cirrhosis. Cirrhosis and chronic liver dysfunction
with HCC are risk factors for global infectious complica-
tions [16].

Table 8 Case-specific data of SSI-positive patients following hepatectomy for hepatolithiasis

Patients Hepatectomy Bacterial species in bile Bacterial species Type of SSI
(age, years; sex) procedure during hepatectomy isolated from SSI

1 61 F Left hepatectomy E. coli, Bacteroides sp. E. coli (0]
2 51 M Left hepatectomy Enter sp., Klebsiella sp. Enterococcus sp., MRSA o
3 2 M Lateral sectionectomy Klebsiella sp., Bacteroides sp. Klebsiella sp. (0]
4 54 M Lateral sectionectomy E. coli Enterobacter sp., MSSA (0]
5 65F Right hepatectomy Enterococcus sp., Klebsiella sp. Enterococcus sp., Klebsiella sp. 0}
6 46 F Lateral sectionectomy Enterococcus sp., E. coli Enterococcus sp S
7 55F Lateral sectionectomy E. coli E. coli, S. epidermidis S
8 67 F Right hepatectomy Serratia sp. Pseudomonas sp. S
9 M Left hepatectomy E. coli, Bacteroides sp. E. coli S
10 69 F Left hepatectomy Pseudomonas sp. Pseudomonas sp. S

Species shown in boldface are isolated both in bile and from SSI at the same patient
O organ/space SSI, S superficial or deep SSI
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Several recent studies have shown that antimicrobial
prophylaxis during the preoperative period reduces the
incidence of SSIs [7]. If prophylactic antibiotics are not
used in surgery patients, the reported incidence of incisional
SSIs is 30-50% [20, 21]. Our study involved the SSI data of
patients receiving prophylactic antibiotics under the CDC
guidelines. Although there have been no published data
about the effectiveness of postoperative administration of
antibiotics, an additional 1-3 days of antibiotics were
administered to the patients in our study. The incidence of
SSIs after hepatectomy for the patients with hepatolithiasis
in our study was higher than that in the patients with HCC
and those with metastatic carcinoma. The mean age of the
patients with hepatolithiasis was younger than the mean age
of the patients with HCC and metastatic carcinoma. No
patients with hepatolithiasis had liver cirrhosis and diabetes.
We found a significant relationship between bile infection
and the incidence of postoperative SSIs. Our study showed
a similar relationship between bacterial species isolated
from the bile during the operation for hepatolithasis and
bacteria isolated from SSIs. Biliary stone disease such as
hepatolithiasis is the most common cause of biliary
obstruction, and the common biliary pathogens, including
Escherichia coli, Klebsiella sp., and Enterococcus sp., were
isolated in patients with hepatolithiasis [5]. The incidence
of bile infection in patients receiving elective surgery is
considerable and is associated with a significant degree of
mortality and morbidity. Although all of the patients in our
study underwent a hepatectomy without reconstruction of
the intestine or the biliary tract, the highest incidence of
SSIs after hepatectomy was observed in patients with
hepatolithiasis. The reason for this high rate may be due to
the fact that a small amount of infectious bile contaminated
the cut edge of the liver. Our study suggests the existence of
a relationship between postoperative SSIs and bile infec-
tion, thus supporting the proposed relationship between
post-hepatectomy infection and such variables as liver
function, blood sugar control, and nutritional status.
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Suture material and surgical site infection in abdominal surgery
— Result of multicenter SSI surveillance —

Junzo Shimizu® ? , Atsushi Miyamoto” ¥ , Koji Umeshita” ¥ , Makoto Yamazaki” ¥ ,

Shogo Kobayashi” ¢ , Yusuke Akamaru® ® , Tsunekazu Mizushima® * , Tetsuro Kobayashi
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Multicenter Clinical Study Group of Osaka Risk Management Group”
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[Purpose] We examined the efficacy of silk and synthetic absorbable suture in surgical site infection (SSI) of di-
gestive tract surgery from the data of multi center SSI surveillance. [Method] The objective was digestive tract
surgery performed in 19 hospitals in the Kansai area of western Japan. The method of surveillance conformed to
JHAIS. SSI rate of silk suture (Silk group) was compared with that of synthetic absorbable suture (Absorbable
group). [Result] SSI rate of Silk group was significantly higher than that of Absorbable group (17.3% vs 153%, P <
* 0.01). In gastric surgery, cholecystectomy, small bowel surgery, and colorectal surgery, there were no differences
between both group. In appendectomy and biliary surgery SSI rate of Silk group was significantly higher than that
of Absorbable group (16.7% vs 10.8%, p = 0.01, and 30.0% vs 18.3% , P < 0.01). [Conclusion] The synthetic absorb-
able suture must be used in digestive tract surgery especially appendectomy and biliary surgery for prevention of
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WEEIC BT B Stenotrophomonas maltophilia DRI DIEEIZDOWT

R TRB RS 2508 0, B RRgelfnss ”
PILAIA Y P, ML, BAMST Y, MEXE?, WhHg®

EE 2004 55 2008 F IR H SN MEEERAE (130,021 k) 2558 X N7 S.maltophilia2,788 Befk (839 FEH)
ERAARE Lo MBESOABRRRBIZ51 H (F3fE), ARR# Smaltophilia HRHEN 5T COHMIIZ15H (b
RfE) THholzo FIZELPUMBAEBESIHBITINTEY, PLEBRY TF—FVEE 71.2%, ATFRSHS 488% 2%
BENTW, ZEHOBHEFIIHBEPERETI6%EE L, BREIIIEERLFE NN S 70% & BRICK
H &Rz, IPM/CS 2 MEPM IZI3 2R 2R E o 7248, MINO IZIZBVWERSHL TR L7, 839 BIFRFETIE 205 4
(244%) TEDH H 96 B (468%) IHEBWHBEETH o770 & 512 MRSA LEREHFEIREMRE S iz 112 EBI& 75 5

(67.0%) HFI-L Tiizo

(%5 AE]

& U ® I

Stenotrophomonas maltophilia (LAF, S.maltophil-
ia) \ZTERHKICERTA2EHMED S 7 L BH
OFFEME T, L ICRBERREEGEEN R LT
HNNRELAZRER LT I ) Z)ay FREREE
MichloTERT AL, BRRBARTHRUESINS
DB, BE, KEOIOBRYETHEEHFE
ENMBZ EIARVA, FRICHMRBREEDRE
e LTHIERR &% EOERZEAREEZ 5]
ERIT Y, L BEREZFLI LS, AT
W SRLE RORRE L LTEBEATWVA Y,
BN AR B-F 7 v —EEETHD,
DAETHERAEEOE VA VSR LAREICHEE
BBIEDOBREBEFEEIEL BoT 5B Y,

SEIZ YR TOBE 5 £/ O Smaltophilia D
KREREL, ZOBKRHFBIZOWTRE L

I. RBKLUAGE

SREIMIZ 2004 £ 1 A5 20084E 12 AT, =
DHFICHRINEZEMRETERI N MEREE
AR (130,021 B4E) 2 & 5B & N7z Somaltophilia
2788 Mk (BEHBHF) = HHR L L T retro-
spective IZIRET L 720 #REFIE B I, B E OE#T,

Stenotrophomonas maltophilia, BEEEKIIE, 20 f-5 7 ¥y ~v—+¥, ZHMHHE

MR, ABeHAR, SETBREH, S8BT O, &
HIN7-ZH8H, FRCREBSNEEL XUHRE
KORZHTH b, FUARESZY X CLSI #HLIC X
D, Sensitive (S), Intermediate (I), Resistant (R)
L, ThEhZEETRLZ, 72, HEMICE
TR L & 572 205 BlC BV CTRIBFICKRH Sz H
BOFM LRI 21T 072

B, MAFRRF IV BREICE D, p-val
ue<0.05 ZMEHFENHE L L=,

oI.& =R

SRR D S.maltophilia DERARIZBIT B
HERIT 21%, HHE B $0E 839 B T B % 565 5,
274 Bl L B S D o 720 FHERIT 6322
% (P EERE) ¢, ARBB OGS IRMER 5]
H(1~739 H) L REIABRMSBHBYTH->72(F Do
¥ 7: ABetk S.maltophilia A & h b T TORRAE
X158 (ABES%H~ 1009 H) THold, bk
BITIRAIRRETOARBBIIET T LT, Mk
ABRBEIZ S SICRL 2B WMEEEYND 5,

S.maltophilia 53 BERT 1 BELAICHEREN RS &
NTWIERNZ 765 B1 (912%) THo7z2%, ke
FICIMETCORSENET N TVWEVDT, 1T
P THREERSGEZII T eEZONSE, £/
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£ 1 Smaltophilia RIBBE—F

(2004 ~ 2008)

S.maltophilia BHRER / BBAEE (RHZ)
S.maltophilia BRIIEFIE (B / &)

£y (P EREE)

ABEEAR (H)

S.maltophilia 778EF TOEM (H)

TR (%)

2788/130021 (2.1%)
839 (565/274)
6322 8%

51 (1~ 739)*

15 (0~ 1,009)*

205 (244%)

R 2 Smaltophilia BB BEE R

(n=839)
PUERMEA 1 EMUA) 765 (91.2%)
REAT—FVEE 615 (73.3%)
LBk 7 — 7 VEE 597 (71.2%)
AT 25 36 % 406 (48.4%)
IR 255 R 428 (51.0%)
EREIME - 245 276 (32.9%)
HERE 301 (35.9%)
mERBEE 42 (5.0%)
TR ENT T RE 32 (38%)

FEREAZET

EIFRIZ 58 1 BB LAICIRE D 7— T VAEASH
TWERIE 615 B (733%), HLERY 7— 7
VB A 597 B (712%), AN TR 23%E% 406 )
(488%) LEMEPINZ VT LA ENT: (K2),
FLBEERELT, MBLLEOEMEKELED,
S, B CRHELDEEDS), RERE,
B IR, MRS & OIFRER SR % 8
RECROL500% D% T428% (51.0%),
HEE THRIKEK 2 80 THBHRS IR &%
S IERI A 301 Bl (359%), £ LTICUSHE
ST ERESME R BAEAEBI 4% 276 Bl (329%) TH -
2o EBIT, FEHIPATOA FARE IR TV
MmEREERE 2246 (50%), EHIEN LT
ENTWHEFIA 326 (38%) ICRDBNTZ,
SRR D S.maltophilia RHMFEZRETT 5 &, ¥
BETERB TN LODRMELBELTHEE
WKE»o 7 (p<0001), AERTIREERKE - A&
WAHAR, BRENR, FERBABRTEOBD
20%, HFRTIIBAHESNB 35%, HLENE
21%, LEEME - FREFNFTI8% L EEKREE
HBI)FRTERAREEEZ D (K3,
REFNICRIEEREZRET T 5 &, BEPLREST WY
» & S.maltophilia DS T0%\ZHH I TEB Y, IR
272 6 DORERMETICH LTHEEICE RSN
(p<0001), BHAH 5 b 4.6% & BHRIZKRH S hi-58,
FIBICIEED S BB SR TV BERIZE L, BS

HRE (RE~&E®)

CEREWT L2b0LEZ 5hiz, BICHBERR
POITZENEN03%, 02% L BRHEEIZE L do
72 (o

S.maltophilia DPHREZMLRY (K5 Tk
FEICHNVWRAITBIT Y I —PELERTHAH:
&, B VNN AKX A FKE D Imipenem/Cilastatin
(IPM/CS) * Meropenem (MEPM) Z1%i% & A
EREMERST, RBREHREETH S Aztreo-
nam (AZT) WCbWE%*R L2 —H, 759
4 7 »FFED Minocyclin (MINO) 2 BIF 72 &
ZHERL, BEERAXRI o7, F/ B8 URET
i Levofloxacin (BLF, LVFX) B & UF Pazufloxa-
cin (BLF, PZFX) ORZH IRz Tz,
Ciprofloxacin (B\F, CPFX) ®R&ZMIx 50% LT
THo.

S.maltophilia DI S iz 839 Bl AR DFE A B
20561, BCE244% ThHo720 TORTHREEE
DEBRBE L CIIHEBEEN %6 P (468%) &
BIEh o, TEAINCIEERBICEDLLIHE
EHRFERT, 356 Pl 312% DT BE LB,
HDBEBCHBE L THEIC $<0001) FBTHH
Eh otz (86). Smaltophilia VSEMTHEES NI
DELTPIZT6%IZEBET, HD R24% I IHHE
BPTH o 720 Smaltophilia & FEFICHRE SN H
9 b Methicillin—resistant Staphylococcus aureus
(BLF, MRSA) #350fliciizh, 2m09H b
105 BB (FBTEHID 51.7%) LCTwiz, 2F b
MRSA 2 EEICRIH I N 2 LT T A TRESELRSE
K %5 ENXHBELL ¢p<0001). Pseudomonas
aeruginosa (LT, P.aeruginosa) (=2 T H AT,
RTHID 434% 12725 89 BliCH I & h, Rk
TREME AR S iz ($p<0001)s MRSA % 7z i3
P.aeruginosa R S N 7-EBICEF TILEIT 3 &
683%I2H7:5% 140 FINSTLTEBY, ThH2H
L ORBREFAIIEFICFENEN LATRE X
(VA
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