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Postoperative Changes in Body Composition
After Gastrectomy

Teruo Kiyama, M.D., Takashi Mizutani, M.D., Takeshi Okuda M.D., Itsuro Fujita, M.D.,
Akira Tokunaga, M. D Takashi Tajiri, M.D., Adrian Barbul, M.D., FACS.

Nutritional status is one of the most important clinical determinants of outcome after gastrectomy. The
aim of this study was to compare changes in the body composition of patients undergoing laparoscopy-
assisted gastrectomy (LAG), distal gastrectomy (DG), or total gastrectomy (T'G). Total body protein and
fat mass were measured by performing a multfrequency bioelectrical impedance analysis using 2n inBody
II machine (Biospace, Tokyo, Japan) in 108 patients (72 men, 36 women) who had undergone LAG
(=24, DG (n = 39, or TG (n = 45). Changes between the preoperative data and results obtained
on pastoperative day 14 and 6 months after surgery were then evaluated. The mean preoperative body
weight of the subjects was 57.6 * 10.7 kg, the mean body mass index was 22.5 = 3.4 kg/m?, and the
mean fat % was 24% * 7%. In the immediate postoperative period (14 days), the body weight loss in
the LAG group was significantly lower than in the DG and TG groups 2.5 = 0.9 kg vs. 3.5 = 1.8 kg
and 4.0 = 1.9 kg, respectively; P < 0.0001). The body composition studies demonstrated a loss of total
body protein rather than fat mass. Six months after surgery, body weight was not significantly different
from preoperative values in the LAG and DG groups (—1.2 £ 3.8 kg and —1.8 = 4.7 kg, respectively),
but had decreased by 8.9 = 4.9 kg in the TG group (P = 0.0003). A body composition analysis revealed
a loss of far mass in the DG and TG groups. The patients who underwent gastrectomy lost body procein
mass during the carly postoperative period. The type and extent of surgery has an effect on long-term
body mass and composition. Bioelectric impedance analysis can be used to assess body composition and
may be usefu] for nutridonal assessment in patients who have undergone gastrectomy. (J GASTROINTEST
Surc 2005;9:313-319) © 2005 The Socicty for Surgery of the Alunentary Tract

KEY woRDS: Body composition, gastrectomy, bioelectrical impedance analysis

Weight loss is a common problem after gastrec-
tomy; the main mechanisms 1mpltcated include im-
paired food intake and malabsorption.? Weight loss
occurs principally during the first 3 months af%:er sur-
gery.? Patients who undergo a subtotal gastrectomy
consume fewer calories during the first 3 months after
surgery, after which their intake i improves. 4 Nutri-
tonal stats is one of the most important clinical
determinants of outcome after gastrectomy.

The body can be divided into two or more com-
partments based on its anatomic, fluid, or chemical
components. 3 The most commonly used body com-
position model is a two-component model, in which
the body is divided into fat mass and lean body mass
(Fig. 1). Multicomponent techniques allow the lean
body mass to be broken down into as many as four
components, such as extracellular water, total body
water, body protein mass (muscle mass) and bone.
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Fig. 1. Graphic representation of two-compartment and mult-
compartment models. According to this approach, fat is consid-
ered to be an extractable lipid and the remainder of the body
weighuis regarded as the lean body mass (LBM). Water is the
single largest compartment, and total body water (TBW) is
divided into intraceliular water JCW) and extracellular water
(ECW). The lean body mass is also the sum of two fat-free
components: hody protein mass (BPM) and bone,

Bioelectrical impedance appears to provide a nonin-
" vasive, safe, rapld and accurate method for evaluating
body composition.® The method is based on the bio-
electrical principle of impedance, the vector sum of
resistance and reactance. Resistance is the opposition
to clectrical current in relaton to the length and
diameter of 2 cylinder. The human body resembles
a set of serially connected cylinders (arms, trunk, and
legs) with a known height and relatively constant
diameter. As a resule, ]1etght‘/reqrstance is propor-
tional to hydrated portion of the body, such as total
body water and lean body mass. By subtracting the
lean body mass from the weight, the fat mass (the non-
hydrated portion of the body) can be calculated.
Reactance reflects the component of impedance
resulting from the presence of capacitive clements,
such as the cell membrane. Multifrequency bioelec-
trical impedance analysis operates on the principle
that the body’s resistance is dependent on the
frequency of the applied alternating current. Total
body water is distributed between intracellular water
and the extracellular water spaces, which are sepa-
rated by the cell membranes. At 2 low frequency, the
cell membranes act as capacitors, and the amount of
extracellular water is predominantly measured. At a
higher frequency, however, the membranes become
permeable, and the total amount of body water can
be measured. The ratio of extracellular water to total

Journal of
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body water (edema index) is correlated with the ratio
of the resistance ata high frequency to the resistance at
a low frequency.” Segmental bicelectrical impedance
of the arms and limbs enables the segmental body
protem mass (muscle mass), as well as total body pro-
tein, to be precisely determined.®

Body composition is altered after surgery, and the
metabollcally active body mass is diminished (cata-
bolic phase).’ Once the patient recovers from the
surgical insults, positive nitrogen balance and weight
gain occur (anabolic phase). However, few body com-
position studies have heen carried out following gas-
trectomy; furthermore, there is no data regarding
the impact of various types of gastrcctomy on body
composition alterations.'*!? The aim of this study was
to compare postoperative changes in body composi-
tion in patients undergoing laparoscopic-assisted gas-
trectomy, distal gastrectomy, or total gastrectomy.

PATIENTS AND METHODS

The nutritional status of 108 patients with gastric
cancer {72 men, 36 women) was evaluated at the
Nippon Medical School Hospital between January
2002 and September 2003. Twenty-four patients un-
derwent laparoscopy-assisted gastrectomy (LAG), 39
patients underwent distal gastrectomy (D(), and 45
patients underwent total gastrectomy (T'G). LAG was
indicated for the reseetion of T1 (mucosa or submu-
cosa) NO tumors and included partal gastrectomies
(n = 2), segmental gastrectomies (n = 8), and distal
gastrectomies (n = 14). DG with gastroduodenal or
gastrojcjuual anastomosis was pcrformed for Cancers
located in the distal or middle third regions of the
stomach. TG was carried out for lesions larger than
3 cm in diameter located in the proximal or middle
third of the stomach; Roux-en-Y antecolic reconstruc-
don was performed using a 40 to 50 c¢m jejunal limb.
The degree of lymph node dissection varied from DO
to D2 in the surgery for stage IA and IB tumors; D2
nodal dl';';ectmn Jas used routinely for stage II or
higher stages."

Patients were managed postoperatively according
to an established clinical pathway, This included pro-
vision of drinking water (500 ml/day) on the fourth
postoperative day. Food ingestion progressed every
2 days in four steps from liquid meals to solids starting
on the fifth postoperative day to achieve a targeted
energy intake of 1450 keal. Hospital discharge was
routincly planned for the 14th postoperative day, al-
though earlier discharge was permitted if more than
1000 kcal/day intake had been achieved.

Body protcin mass, fat mass, and the ratio of extra-
cellular water to total body water (edema index) were

122



Vol. 9, No. 3
2005

measured using a segmental multifrequency bioelec-
trical impedance analysis performed with an inBody
II machine (Biospace, Tokyo, Japan), which was de-
veloped by Cha et al. to determine the physical fitness
and body slmp(. of healthy people.? Patients stood
upright, stepping on the foot electrodes and looscly
gripping the hand electrodes, with their arms held
vertically. In this manner, the eight tactile electrodes
were placed in contact with the thumb and palm of
each hand and the front and rear soles of each foot.
The microprocessor-controlled switches and imped-
ance analyzer were started to measure the segmental
resistances of the arms, trunk, and legs without ac-
counting for fluid redistribution. Alternating currents
with a magnitude of 100 pA and frequencies of 5 to
500 kIIz were used. The height and weight of each
patient was measured using electric scales. The body
mass index (B’\’II) was -calculated as body weight/
height? (kg/m’), and the degree of obesity was calcu-
lated as body weight/ideal body weight (%). All as-
sessments were obtained preoperatively, on the 14dh
postoperative day (before hospztal dlschargc) and at
6 to 12 months after surgery in the outpatient clinic.
All data are expressed as mean * SD. Statistical
analysis employed a paired Student’s 7 test for each
of the patients and one-factor ANOVA with a post
hac test for the operative procedures using StatView
software (SAS Institute, Cary, NC). A P value of
<0.05 was considered to be statistically significant.

RESULTS:

The elinical characteristics of the patients in each of
the three study groups were comparable, although the
patients allocated to the LAG group were significantly
older than those in the other groups (Table 1). Coex-
isting diseases were present in 30% of the patients,
There was no in-hospital mortality and all patients
were available for follow-up examination at 6 to 12
months. Postoperative complicadons occurred in
seven cases (6.5%): two cases of pneumonia, two
wound infections, two anastomotic strictures, and one
heart failure. The length of hospital stay was longest
in the 'I'G group (19.9 = 8.5 days); the LAG and DG
groups hospital stays were 13.7 *+ 1.9 and 16.7 £ 5.5
days, respectively. Distribution of cases by cancer
stage is shown in Table 2. The LAG group consisted
of patients with only stage IA or IB tumors.

The preoperative nutritional evaluations indicated
that body size and degree of obesity were similar in
all groups (Table 3). The mean preoperative body
weight of all subjects was 5§7.6 = 10.7 kg, the mean
BMI was 22.5 = 3.4 kg/m?, and the mean fat % was

24% = 7%. The mean dcgrcc of obesity was
109% = 17 %.
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Table 1. Clinical status

LAG DG TG
(n=24) (n=39) (n=45) -
Age (y) 7202 68" 64394 633 =123

Male (no.) 15 25 32

Length of hospital 137+ 1.9 167 %55 1992 85"
stay (days)
Coexisting diseasc
DM | 6 11
Ischemic heart 2 3
disease
CHF 1 1 1
COPD 1 0 3
Comorbid disease
Pneumonia 1 1
Wound infection
Anastomotic 1 1
stricture
Heart failure 1
LAG = laparoscopy-assisted gastrectomy; DG = distal gastrectomy;

TG = wual gastrectomy; [XM = diabetes mellimus; CHF = chronic

- heart failure; COPD = chronic ohsouctive pulmonary disease.

*P = 0.005 vs. DG; P = 0.001 vs. TG,
tP = 0.0003 vs. LAG; P == 0025 vs. DG.

In the immediate postoperative period (14 days),
body weight loss was significantly lower in the LAG
group compared to the DG and TG groups (2.5 + 0.9
kg vs. 3.5 = 1.8 kg and 4.0 = 1.9 kg, respectively;
P < 0.05) (Fig. 2). Body composition analysis revealed
a loss of body protein mass rather than fat mass
in all groups. Body protein or fat loss did not differ
among the groups, although the changes in fat loss
ranged from 0.6 = 1.0 kg in the LAG group to
1.5 * 2.7 kg in the TG group. The mean BMI had
decreased in all three groups on the 14th postopera-
tive day (Table 4). The ratdo of extracellular water to
total body water (edema index) was similar in the
LAG and DG groups, but was higher in the TG
group on the 14th postoperative day (Table $).

Table 2. Clinical stages of gastric cancers®

LAG (n = 24) DG (n = 39) TG (n = 45)
IA 21 20 5
IR 3 8 6
11 0 3 Y
ma 0 1 6
IIIB 0 3 11
v 1] 4 8

LAG = laparascopy-assisted gastrectomy; DG = distal gastrectomy,
TG = woul gasrectomy.

*According to Japanese Classification of Gastric Careinona."!
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Table 3. Preoperative nutricional assessment

Journal of
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Table 4. Postoperative changes in body mass index

LAG DG TG
(n = 24) (n=139 (n = 45)

Rody weight (kg) 54490 57.2 113 §9.6 = 10.1
Degree of obesity (%) 106 =19 108 %16 112 * 17
Body protein (kg) 38673 408 80 426283
Far (kp) 13.5£52 13955 145%58
BMI (kg/m?) 218+ 3.5 223+32 23.2+34

LAG = laparoscopy-assisted gastrectomy; DG = distal gasrectomy;
TG = total gastrecromy; BMI = body mass index,

At 6 months after surgery, mean body weight had
returned to its preoperative values in the LAG and
DG groups (—1.2 + 3.8 kg and —1.8 + 4.7 kg, re-
spectively) (Fig. 3), but had decreased by 8.9 £ 4.9 kg
in the TG group (P = 0.0003). A body composi-
tion analysis revealed that the mean far mass had
decreased in the DG group (—1.5 * 2.9 kg), but both
the mean body protein and the mean fat mass had
decreased in the TG group (—3.6 = 1.8 kg and
=52 * 4.2 kg, respectvely). The mean BMI was
similar to the preoperative value in the LAG and
DG groups, but had decreased in the TG group
(Table 4). The ratio of extracellular water to total
body water (edema index) 6 months after surgery was
similar to the preoperative value in the LAG group,
but had increased in the DG and TG groups
(Table 5).

From the 14th postoperative day to 6 to 12 months
after surgery, a gain in the mean body protein mass
was observed in the LAG and DG groups (1.1 * 1.1
kg and 1.3 = 1.5 kg, respectively) (Fig. 4). In the TG
group, no difference in the mean body protein mass
was observed between those two time periods, but the

dBW (ko)

BPM (kg)

LAG (n = 2%) DG (n = 39) TG (n = 45)
144 -0.8 *+0.7* -1.0 = 0.7 -14x10
6 mo -03=+14 -03=+18 -34 %24

LAG = laparoscopy-assisted gaswectomy; DG = distal gastrecromy;
TG = total gastrectumy,

*P < 0.0001.

tp = 00072,

mean body weight and mean fat mass had decreased
(—4.1 = 34 kgand —3.5 % 3.2 kg, respectively). The
edema index increased in the TG group only after
the patients were discharged.

DISCUSSION

This study investigated changes in the body com-
position of patients undergoing laparoscopy-assisted
gastrectomy, distal gastrectomy, or total gastrectomy.
Body weight, body protein, and fat mass decreased
during the immediate postoperative period. Lapa-
roscopy-assisted gastrectomies resulted in a smaller
loss of body weight and a shorter hospital stay. com-
pared with open surgerics. Laparoscopic procedures
represent a less invasive approach for the treatment
of gastric cancer, similar to laparoscopic cholecystec-
tomies.'*'S Many organs and cells of the body use
glucose, not fat, as their primary fuel.!? Although fat s
the largest deposit of energy in the body, fat cannot be
effectively converted to carbohydrates in mammalian
tissues. [Fat is composed of fatty acid, which is used
as a substrate for the synthesis of ketone bodies as
fuel in the liver, and glycerol, which can be used for
gluconeogenesis. Body protein constitutes the next

FM (kg)

-1
-2
-3
-4
-5
-6
-7
-8
-9
- 1 o L

™1 T 1 1 ¥ 71 T

DO LAG (n=22)

u BN

8 DG (n=34)

OTG {n=41)

Fig, 2. Comparison of perioperative changes in the body composition of patients undergoing laparoscopy-
assisted (LAG), distal (12G), and toral gastrectomy (T'G), from before surgery to 14th postoperative
day. *P = 0.039 vs. DG and P = 0.002 vs. TG, dBW = change in body weight; BPM = hady protein

mass; FM = fat mass.
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Table 5. Edema index

Changes in Body Composition After Gastrectomy 317

LAG (n = 24) DG (n = 39) TG (n = 45)
Preoperative 0.341 = 0.013 0.340 = 0.016 0.336 = 0.013 ] t
14 d postoperative 034 = 0.011 0342 £ 0.012 |*

6 mo postoperative (.346 + 0.015

0.344 = 0.0147  [*
]+

.343 = 0.010 0.355 = 0.014

LAG = laparoscopy-assisted gastrecromy; DG = distal gastrectomy; TG = total gastrectomy; edens index = extracellular fluid/total body water.

*P = (.0006 vs, preoperative,
1P = 0.0001 vs. preoperative,
P = (L0095 vs. 14 d postoperative.
P = 0,0003 vs. preoperative.

largest mass of usable energy. Following surgery, pro-
teolysis is accelerated to generate amino acids for the
support of gluconeogenesis and other key synthetic
processes. Therefore, endogenous protein must be
broken down for conversion to glucose after surgery.
This results in the simultaneous, rather than sequen-
tial, depletion of body protein and fat mass.'®

In this study, the body weight loss that occurred
during the immediate postoperative period con-
sisted mainly of body protein loss rather than fat loss.
The changes in body composition after surgery were
characterized by a loss of body protein and fat mass
and the expansion of the extracellular fluid compart-
ment.” Although no differences in body protein or
fat loss were seen among the three groups, the edema
index of the T'G group, but not that of the LAG or
DG groups, increased during the early postoperative
period. Within the confines of the multicomponent
model, the body protein mass includes extracellular
water as well as total body water. These findings
suggest that the increase in interstitial water after a
total gastrectomy may result in an underestimation
of the decrease in the body protein mass during this
altered state, compared with the results for patients
who have undergone other surgical procedures. On

LAG (n=8)

DG (n=16)

the other hand, the serum albumin levels were similar
among the groups before surgery and 6 months
after surgery (mean value of 4.1 + 0.5 and 4.3 = 0.3
g/dl, respectively). Only in the immediate postopera-
tgve period were the levels of the TG group (3.6 = 0.4
g/dl) lower than the levels of the LAG 4.0 = 0.2 g/
dl) and DG (3.9 x 0.4 g/dl) groups.

The anabolic phase starts 3 to 6 days after an
operation with a high level of insult, such as gastrec-
tomy, and often coincides with the commencement
of oral feeding.” In this study, the length of the hospi-
tal stay was longer in the TG group because adequate
food intake was often delayed in this group. After
the start of the anabolic phase, the patient enters a
prolonged period of early anabolism, characterized
by a positive nitrogen balance and weight gain. In
the postoperative period, from the time of hospital
discharge until 6 months after surgery, the pagents
in the LAG and DG groups regained their body pro-
tein mass, but no gain in body protein mass occurred
in the TG group. The edema index of the TG group
also increased, so the active body protein mass was
likely diminished. Moreover, losses of body weight
and fat mass were recorded in the TG group during

TG (n=9)

ST

-2

-3
-4
]
-6
=7
-8 }
-9 T

™r—7T7T 7T

O dBW (kg)

u BPM (kg)

L

*

OFM (kqg)

Fig. 3. Overall changes in the body composition of patients undergoing laparoscopy-assisted (LAG),
distal (DG}, and total gastrectomy (T'G), from before surgery until 6 months after surgery. *P = 0.031,
1P = 0.0003, £P = 0.0001, **P = 0.0038. dBW = changc in hody weighyy BPM = body protein mass;

FM = fac mass.
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LAG (n=8) DG (n=16) TG (n=9)
2r * t

-1}

-2 F

-3 F

-4 r - ok
Ll $

OdBW (kg) BBPM (kg) CJFM (kg)

Fig. 4. Postoperative changes in body compuosition of patients undergoing laparuscopy-assisted (LAG),
distal (DG), and total gastrectomy (T'G), from the 14th postoperative day until 12 months after surgery.
P =0.020, tP = 0.0027, $P = 0.0036, **F = 0.0077. dBW = change in bedy weighy, BPM = hody

protein mass; FM = fat mass.

this period, although protein synthesis may have been
increased as a result of sustained oral feeding.

The overall changes in body composition from
before surgery to 6 months after surgery showed that
the body weight loss that occurred during the imme-
diate postoperative period was recovered in the LAG
and DG groups, although a loss of fat mass was re-
corded in the DG group. This finding may reflect
the fact that patients undergoing partial and segmen-
tal gastrectomy (LAG group) had larger remnant
stomach than patients who underwent a distal gas-
wectomy (DG group). In the TG group, overall
losses of 15% body weight, 8% body protein, and
36% fat were recorded during this period. These
results arc consistent with the findings of previous
studies in which weight loss (10% of preoperative
weight) occurred early after total gastrectomy and
body fat decreased by 40% during the first 6 months
after gastrectomy.'” Tn a long-term follow-up study,
the weight loss consisted mainly of the depletion of
body fat stores, whereas no significant decrease in lean
body mass was observed.'® Similar changes in body
composition, including an increase in interstidial fluid
(edema), were observed in the TG group during the
postoperative period in the present study. Fat loss
may be correlated with insufficient food intake
after surgery.

Presumably, patients in the LAG and DG groups
were able to regain their body protein mass during
the postoperative period and return to their previous
quality of life earlicr after surgery.™ The patients in
the DG and T'G group may have impaired nutritional
inrake, which scems to be associated with fat loss.
Clearly, the small size of the residual gastric pouch
and the absence of the stomach limit the amount of
food consumed at one sitting. However, gastrectomy
patients are expected to increase the frequency and

caloric density of their meals postoperatively. In con-
trast, individuals who have undergone a Roux-en-Y
gastric bypass typically eat fewer meals and volunta-
rily restrict their consumption of calorie-dense
foods.?!*? These alterations arise in part from a gen-
eralized loss of hunger that extends beyond post-
prandial satiety. Onc hypothesis explaining this
phenomenon is that the procedure affects gut-derived
factors involved in appetite regulation. Patients who
have undergone a Roux-en-Y gastric bypass have
markedly lower ghrelin levels and do not exhibit any
of the meal-related oscillations observed in control
subjects.”? Future studies are required to define the
clinical significance of ghrelin and develop nutritional
interventions to prevent the depletion of body far.

CONCLUSION

Patients who underwent a gastrectomy lost body
protein during the perioperative period, and the re-
sulting loss of body weight was significantly smaller
in the LLAG group than in the DG or TG groups.
Six months after surgery, the body weight of the
patients in the LAG and DG groups had recovered
to the preoperative level, but a further decrease was
observed in the TG group. The main postoperative
change in body composition was a loss of fat mass in
the DG and T'G groups. Multifrequency bioelectrical
impedance analyses can be used to assess body com-
position and may be useful for performing nutri-
donal assessments in patients who have undergonc
a gastrectomy.
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YaKUGAKU ZASSHI

--Regulsy Arlicles- -

S ZH AN ZBRABSTREEFICETS Cefazolin {CEZ) & Sulbactam/Ampicillin
(SBT/ABPC) G}Wﬂﬁﬁ%ﬁﬁﬂﬂmﬁﬁjﬁﬁl:iﬂﬁﬁﬁ%a)kﬁﬁ

GronHth, e R BE, 00 MPEEIE, ¢ ANERSE S kB
DG s W, ¢ Frime v FRSME. « SRR ¢ BITHEC
AULRED, © THEAT. S QISIOT. B B

Comparison of the Effects of Prophylactic Antibiotic Therapy and Cost-effectiveness
between Cefazolin (CEZ) and Sulbactam/Anpicillin (SBT/ABPC)
in Gastric Cancer Surgery Employing Clinical Pathway

Yuya [SE,** Ken HAGIWARA % Setsuo SATTOM,¢ Kazuyoshi HONIO,®
Shizuka SOH,® Avumi KATO,” Shitou KATAYAMA,* Kenji Nisu1zawa,?
Masaaki HIRANO,” Toshiro YOSHIYUKI, Teruo KIvama* Kyoka MITSUHASH},®
Miwako KAMELS and Makoto SHIRAGAML" _
Depariment of Pharmceuiical Service,® Department of Nurslrig,® Department of Skrgery (i« Nippon
Medical School Flosplial, 1-1-5 Sendugi, Bunkya-ku, Takye 113-B803, Japan, Faculsy af
Pharmaceudlcal Sciences, Josai Universite i~1 Keyakidal, Sakado 350-0220, Japan,

and Social and Administrative Pharmacy Sciences, Coflege of Pharmacy,
Nihon University,® 7-7-{ Narashinodal, Furabashl 274-8555, Japan

{Received February 24, 2004; Accepred Aungust 14, 2004)

The present study was designed to Investipate the eflects of prophylactic antibiotic thernpy and the ost-effectiveness
of Celazolin (CEZ) und Sulbactam/Ampicillin (SRT/ADBPC) in gastric cancer surpery emploving ¢linical pathway, 157
paticnts (62 in the CEZ group and U5 in vhe SBT/ARPC group) . who underwent surgery for gastric cancer ag the First
Department. of Surgery of aur hospital, were investigared. There was no significant ditference between the groups with
* regard to sex. age, incidence of complication, stage of cancer, surgical method, operative time and bload loss, leneth of
hospitalization, the appearance of gysiemic inflummatory response syndrame (SIRS); changes body rempreture, white
blood cell count (WBC), C-reactive protein (CRP).ar tiinfcal eulcome of postoperative care by a nurse during post-
operation for 7 days. The prophylactic efrct of infection was also no ditfereat between the CEZ (69.4%) and SBT/
ABPC (69.5%) groups. [n contrast, devision analysis strongly Iadicated thet the anticipate cost of antibiotics was
higher in the latter group (Y20402) than in the CEZ group (¥13556), suggesting that the prophylactic effect of CEZ may
be more cost-cflective. Thus, evaluations of pharmacotherapy [rom the aspect of cost may be one of the important
responsibility af hospital pharmacists in the {uture,

Key words——clinical pathway; pastric cancer; prophylactic antibiotic therapy; cost-cffective analysis: Cefuzolin
(CEZ): Sulbactam/Ampicillln (SBT/ABEC)

RIS fp d H RN BUEIE (Disgnosis  Proce-

% o dure Combination; DPC) IC8-T< @58, Oofin

SEIETIE 1983 45 K © Medicare O ARERH DY PRERRE, BIAALRY - BHERSEL
O FiEE LT, SRR S L O G-I E NG R AR AT 82 MiE T O A R
(Diagnosis Related Group/Prospective Payment Sys- BLTHESHE TOHEE ABBRYOERIR

lem; DRG/PPS) H98HAXHITHSHH, HAETY OB & AR B ORI BB EOR B
"""""" - o EEOMELT, 21 =HNIRZ (Clinical Path-
# EOREEF K S (MRS, ©MEEH, 9 KAl wave sz 25 61 ke ,;J - ) — ,.( o
FEAE IR, IR 34 TR IS SR AR Ry ay; CP) 2FHADRMIZBLTE SIIEHENZ

B IR SR {2 EITE e, o 5 AR AR AT R R A8 KD, HAEERKRSMERL (LT DB
e-mail; yuyame@n_ms.ac.jn &) TIL 1998 412 TCP IgT o) Aimird f,
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P Ae T R R S w T IF b e TH DV A
FADMEERIEL T EL ERBTRE, Tod
T & W QIR AT CP SRz,
CP Iz AT RS AR AT L I EIC LD H M
MRtz T O BHAEI DL TORMEF, &
HELOWREBTHE P

BITE, FEH A EOWBEI, MRS REN
DS IROME A E17 L 0 AR SR E
Ll & e LR b Lk, ReECHBTaa
ERTEY, 13 BOE RO R

AVEEET D 2 L AMESE X NS T I RIS

ARTHIEI O HE Bl RIS T D B TR DB Iz
RABIEMD A, BEI S0 TR R 2 R
A LTI LI aDARLL, Lok, KT
B 03 YT 5 & N D I HUESR e R )L R O RRHE
HETS Z &R ~Be LTI
BIBTHDH EHAD, B WEFHTRMTEZR
PerEB AR SR OB IZ & O SRR O R S T
U EMMEEitTund, P Uhliads, Hil

DAL IR YT Ll 2 A AR I U A RO IR

3 T T AR T 7R B 40 © BLRIY I S 12
FRL A IR 2R, T S URAETE. M
(2311 B B WIRELYE CP TH W 51T B Cefazo-
lin (CEZ) & Sulbactam/Ampicillin (SBT/ABPC)
O R [ SR LRI B F A BT D1 T
RNU, NREFEOTHETS.

@11

Vol 124 (200k)

¥R EHE

oH® 200241 B75 2003490 HE VL
MRS MM B LT IO 2 2 AT 3 B 4
A CP £ HNWC TSR IST B EMREL
s o .

2. BAWE  EBHS SARTIL BRI
RAe R SER kTR TCEZ 13 I3 SBT/ABPC 1S e
RIS E 0L, RHSRATI RN ER D
BEILRIEG TS, T T 6 MR ICHiE
RIASSHMEREGLS L, SRMHEIHE QS
8RN CPIRRIIINE 2 B KT

H 2 [ CEZ ) g R}& SBT/ABPC 1.5 g %@L
3] LLITO T LEROREINTES
(Table 1}, £¥". FYHCPARBTFINLEHNE
CEZ £ 508 & SBT/ABPC B BHIZ 3, &1 &
OB DOTL FRARS 7 ¢ TN LT EEE
frba, PEE, BN, HTATBRATERME (BIRMAE R
W, EAELSE, ARIR BIMEERRE, FRE
7, W) QM. WO stage, i, £
EE R R AR R, AREE SR, W E A1l
(I 1/3 W LB MTKIT R, iR
MY SEOHERT - DA BEA IR, 2BARELD
Wiz #E (Systemic Inflammatory Response Svn-
drome; SIRS) FMAEIEL, Fosie Al JL XA RS
SERE IO - B1MLE (White Blood Cell Count;
WBC) - CEInTERE R (C-Reactive Prorein; CRP)

Teble 1. Schedule of Clipical Pathway io Gastrectomy Puticnts

B o T L e X R U e L S
Dose  Lise DMy Doy Dey I Pap  Day Day  Uay ey Dy Bay Day Ray  Day  Uar
Drugs . C)y €y ¢ ) O35 )y ¢ vt iy oty by g U g
. - -5 -~ -y ~2 1 QPR 1 2 3 4 H [3 ? i
I Mugeoral P [ . 1
2 Fsrsennid £ 1% T
3 Rhythoy (2} 1% T
4 Escelyse M ERS M by
5 Magmfze 0 T i~ i H
1 Clacerin enema (1203 t
2 Valthren supmashory () - -
1 CEE (L&Y ar SHTAARPC (0,4 v pa's 2
2 Vaamin 1% (N0 1A 1.8 I in
3 Virunin By (30 iA 1A In 1A
4 Vitanin By 230 1A 1A 1A A
5 Wicamin € (50N 1A 1A 1A 1A
f KN3B (S : 2 2 2 2 2 2
T Physia 14D (501 '
R Aminnfuld 120 2 2 2 2 2 2 F
9 Lepann M.2) ] . .
10 Sesezon (15} T.m * -
1 Amrax-F {25 1. - .

CEZ: Cefugolin, SHT/ABPC) Sutbpetam s Anpicithing *: “r:.cue.“ B
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H}wﬁW%W(mﬁLL7HEQM)®$—5
il - ML, B CEZ JtR SBT/ARFC
m&mwﬂmz&u&&anz.m&@mmnou
i3, CPENEM &ML, 361 4 R 0 R D ERER
FREL (WA, THEERMGEE) TR (AR -
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%ﬁBUtLTWmLR.ﬁk.CP@ﬁWﬁﬂ
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BT O & LTI L PRk
B 12 MR 14 4 3 ARED B 71 45 96 Gl AR 0 SFEATR AN
HE )L 23 T S A AT A F T,
BCfro k.

3. BAXNDHROZE R®LF—yisd
U (Decision tree) E{FHEL I, KLk
A2, i-ﬁié’e!@;a&Sﬂiﬁﬂﬂ&ﬁh-’?&tﬁ#ﬁ%@%@%wmm
ﬁﬁ&ﬁﬁﬁﬂmem&@mﬂmﬂ%wanaﬁm
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H O TR TR R R e, 1E T4
M%ﬁﬂﬁﬁ%ﬁ%ﬁﬂkM$%2@Euﬁmmm
@M%tbt.aﬁ.%ﬁﬁ@mmm%ﬁﬁmmﬂ
PR P SLLT ot e -2 4 ¥-2 13/

e - FHaP;Iz 20T, SRT/ABPC [
1%&%%%&%%6“tﬁ.%ﬁ%ﬁ5:£m
<, W ENRBLIEIEND B S
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WIS T s b0 TR, AT —F I
W= e L, FRThOLT 1) IR SE A
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s AT MREIRIETALRTHE IEELLD %N
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4. SRR R, PHIGM. idiiih.

SR H . WEmE KR, CRP, WBC O
o+ RO & (8.0 TAL, o RS
Mann-Whitney 0 U BRIEE AL o, feds, HitRAE
#{kiL. CRP, WBC &M EH TN & LR
wUge, i W i Ok BRI BL D
stage RO O 4L, SIRS M An il L. HRshE
iR a s LRI SRERL, BThR. P
<005 BEELEHEDEL TEHMmLE. B8 st
gl 7 Wi Stat View=d 5.0 for Macintosh &ML

*a

[~

# 2

1. CEZ & SBT/ABPC OFE AT R
Okl CEZHOEMNA 7 i (TEE £
SD. 1 87x14, MAER (HEfE£8.D) 1
3.0:0.7 TH-in. B SRT/ABPC RIS
47 M (REREXSD) 8.8:+1.1. (AR
(el £ 8.0 1239205 TH fe. WHEEETHE
mH4TWﬁ.meﬁMﬁﬂ&%&%mf.cP
!-:é?s".‘ft>‘C%ﬁ?&!$3‘ié¥§ﬁm1t§£03#2 B,
trdy, TOMhoERH, Rl (B CP D 1242
BEii. .

CEZ §% 5 Tr & SBT/ABPC, 335 pE o Rl R
PRT-& Table 2 IR, CEZ 3 b2 O o ISR 62
% (§/10=38/28), FHFEIZ 64.43:1), fEANHE
FREDNNI E (46.8%). Stage ] B 36 D
(58.1%). Stagell 6 & (9.7%), Stage IA 7 %
(11.3%). Stage 1IB 4 & (6.5%), Stage IV 6%
(5.7%). GIST34 (4.8%) TH . ®, SBT/
ABPC {3 5 W E k2 95 (Bt =6926).
SEHgAARIE 67,22 1), kBB EREL ST 4
(60.0%), Stage [A134 4 (35.8%). Stage 11 23 &
(242%), Stage WA 10 & (105 4¢). Stage 1NIB
13 £ (13.7%), Stage IV 12 & (12.6%), GIST3 %
(3.2%) TH=k ST TTinB VLTI
FRRGelhha.

MRS OHEIEEF 5 % Table 31 R
CEZ 43 & T&C i iF Tk RATH¢ 30 4 FRF
#r & LCIRP TR 2 4, BFEDER TN A EE
7). BERESEHL T WIRL YB3 4 (1B IR 4
& LTMBIEW | G, WAKHITEN 24
(FI1 545 & L TR 3 4, o 470 &1 3= 7 L
&, DSARAEEISEHET )L 4, MR IR 4 €N B 1F
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Table 2. Clinical Characreristics, Diagnosis and Stape of Gastric Cancer in Quslrectomy
Patients
e it 0% PESCTEP ek TEEASTRIEERT Ll IS R A e R, TS 3P T T T
Surpleal prophylaxis CEZ SB‘I'; ABPCW *!.’ :ﬂ\lc__
Number of paricnls 61 93 -
Sex (M/F) . 38724 69726 0.1359
Ape {mean25.D.) [T %28} 672201 "0.1202
Number of patients with complicution® 29{36.8%) 5]460.0%) 0.3724
I I6158.1%) 3405.6%) |
I 80 0.7%)  23(242%) |
o %oy
Gustric cancer stage E;g Zt‘;: o'“ ) 13 ::g:‘:) E 0.0542
v 60 9.7%) 12002.6%) |
| GIST 3¢ 4.8%) 3(3.2%) |
“ Hyperiensicn, dinhetes molliwss, jschnis hear) diwsease, cartlim arshythmis. ccrchrnwewulnr m'udcm
Tiver dysfunction, renal dysluaction.
wale 3, Operative Procedures, Time, Blood Locs and Length of Hoespitalization cf Ga.'clrccmmy Patienrs
T2 R e - T el ORI prR s TR AR S
Surgical prophylaxis CEZ (n= 52) ‘SBT:ABP(. (n=95) P valw
Distal gastrectomy 30 45
- galibladder extirpation b n
+-gnl} and Hver extirpation (1} —
* Jiver extirpation - 3)]
Laparascopy assisted distal pastrecromy k| 1s
+ gallbladder extirpation 4] i)
‘T'otal gastrectomy 22 29
4+ palibladder exitrpation &3 {33
Surglcal +splenectomy Q) @ P 0.0
method
+ovariotomy ) —_
+splenectomy, liver extirpation (0 e
<-splenectomy, pancreatectoms — (1}
+splencctomy, intesting] extirpation —_ th '
+spleneciomy, gall extirpation, esophagestomy - m
Pylorus gastrecromy b [V}
Partial gastrectomy ! 3 :
Others 3 2 :
Opcrative { Operutve timic (nean: hrixS.D.) 3,3=1.1 5*1 _7, ".-._ 6;;2" v
infervention | Blood loss (mean: miS.D.) 3INEIN 38044247, 5 0.2524
Tota] LOS (mean: day £5.D.) Wrrsl . 28.5410.9 02657
LOS [ Preopeative LOS (mean: day£5.0.5 $.614.8 9.4+4.7 0.3897
Pmr.opc«rnmu LO% {mean: dayv 5.D.) ) 17.6%=6.6 19.0:% 0 é . Q. 1081

———— - PR v i st s ¢

9

LOS: Loagth of hmpﬂ af sy,

1 $ 250, MMEMHRTEH 3 R, BT 3%, BFUIRRTRIN 1 HEEL . [HIEFWED FEE
FN K. EOMOER IATHS . WITEHM SR TH 16 % (ERETM & U TN T ! &

B (bhr) i3 3.3xL], PH e (mh i3 25, BWREN 204 (RREFkEL TIE
313.1+373.3 THoj. SARAKIR 261281, H’%’-msﬁ PRSI 2 %, TRGH - THER N
W AR BT 8.64.6, Aff% AR BEUIX 17.6% 2, Uit - PSRRI )L 5, MRt - ndEl s -

6.6 T fo. %), SBT/ABPCILGIFTIIHM I‘if.i?;?.tﬂli‘.?e‘fi'*-ilﬁ AT S, WS WERFNR 3 A,
MG QR T At 458 (RIFI & LTI T FOROFEH 2 £ THorz. YIFEHHE (o 13
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No. [t

SRANS AN S S AT

B19

—— b e

3.541.2, FIEERLAR (mD 2 380.4£347.5 €
Bote, RAMBEIL 851109, HWRIALE
0.444.7 M ANH %L 190296 THL, <

NS TANTIBOTHEHMC SRR Si R e T AR

T2

CEZ 15 57 /4 Uf SBT/ABPC 3 5B T D #i ik
s ma A OB ML ES BTN O

Table 4. The Cases of Postoperative Infection in Gastrect

w135 R ERUHE SR EENEN Table 4 XU
Table § 1Z5k9. CEZ £ 575 T O NS R R e
2 19 4, ARENLWEE Y fl. SBT/ABPC
s B P CONRBRGRAE SR 29 & FEEN
Fms 4 FTH o, FOWER. CEZ DRI
e 7T gL 201k 69.4% (43/62). SBT/ABPC 13
€0.5% (66/95) TH, MBMTHERBELILD

oniy Patients Pretreated with Cefazolin (CEZ)

e fmmmam, (POSEEL LSRN v NS A T TR, DA TR

“&2 o M;:Fecting region Infc:l‘in;.:‘ascnt Amihlmig _l_.-amg p“i‘f__ Pf“g E.‘.Eil (Yu.n)_
1 Drin Sraphylococgus
2 Drain Sraphylococsus
3 Funpus
4 Drain Staphylogoceus PAPM/BP 0.5 gW1/day t 1BIR9
PAPM/BP 0.5 X2/ 4
$  Gauze in wound Acinctobaster EMOX 1gx2/day 2 7616
Drain Gujerocaccus
Staphylococcus
Bacitlus
6 MEPM 0.5gx2/day 9 35460
? IPM/CS 0.5 g i/day 1 31738
IPM/CS 0.5 px2/day 7
§ Arterivl blood Staphylococeus MEPM 1 gx2/day 2 437138
Drain MRSA MEPM 0.5 px 2/day p]
Cauze in wound Enerococcus FOM 1 g>isday Co
Sputum Candida FOM t g+ 2rday ’ 0
ABK 200 mg > t/day 1
ABK 400 mgx1/day 2
CPFX 300 mgx 2/day 1
¥ Drain Pnterococous PAERM/BP 0.5 gxX2/day 16 64672
Gastric julee Klebsiella
Purulence Serratia
C-tube Pyeudomonas
' Escherichie _
1w CTRX 1 2/day 3 6930
11 Bile Acromonas hydrophilu FMOX 1g:2/day 3 11424
groun .
2 Drain Enterococcus CTRX I gx2iday 4 9240
13 Drain Staphylococeus
14  Drain Staphylocoeceus
15  Arerial blowd Sraphylococcus EMOX 1 gx2/day k| 2BR9G
SBT/CPZ 1 gx2/day 6
16 Drain Saphylocoteus PIPC 1gX2/duy 1 €803
CMZ 13> 2/day 4
17 Drain Staphylacaceus CFPN-PI (100 mg)2 T/day 2 &R98
18 Gauze in wound Enterococens CMZ tg»r2/day 6 8676
MRSA

19 Secretion of urinary systeny Streprococcus

u s prp—yy e

CEZ: Cofurully sodlum hydrate, PAPM/BP; Panipencm/Detnipron, FMOX: Flomosef zodium, MEDM: Meropener trhydrate, IPA/CE; Imipoem:

Cilastals sodlum, FOM: Fosfomydn, ABK: Arbekacin sulfate, CPEN! Ciproflaxazin, CTRN: Ceftrlaxone xudium, SET/CPZ: Subaciam/Celoperazon sodi
um, PIPT! Pipsruciltin sodium., CMZ: Celmetwole sudivn, CFPN-PL; Cefempenie Pivosfl hydrockloride,
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820

Tahls 5. The Cases of Pomépermive Infestion in

RTINS A

SRANTAN S AT B

@oos

Val. 134 (2004

[

VAT S

e e

Annbiotics

L T Yl = - EamaTIR e TR -
SBT/ABPC  Infecting region [nfecting _.cm
' 1
2 Drain Staphylococeus
3 Drain Enizrococeus
Staphyiococcus
4
s Parulence Candida
)
7 Drain Klebsiefla
Stenotrophomonas
8 Sputum Staphylococeus
9 Sputum Klebsiella
Candida
10 Arterial hlvod Enterebacter
Cutheter tip ~ Serratia
I Arvterial blood Acinttobacter
Catheler tip
12 Sputum Klehslella
Urine Pseudomonas acruginosa
13 Drain Sraphylococeus
Bile Staphylococees
. Enterobacter
14 Drain Siaphylocoscus
Enterococous
Candida
Microcaceus
15 Drain Serratin
Bowel movement  Candida
Catheter tip MRSA
Puralence Staphylocoesus
Streptocoteus milleri group
16 Drain Staphylocozeus
17
18 Sputum Klebslellz
Candida
Enterobacter
Stenorrophomonas
Pseudomonas
19 Sputum Eschcrichin
Candida
20
3]
12
22 Arteral blood Klebsielln
14 Sputurn Klcbyiella
25
26
27 tauze in wpund  MRSA
Pacillug
28
29 Sputum Pseudomonas aenuginosa

Serratia,
Candida

IPM/CS 0.5 1/dny
IPM/CS 0.5 gX2/day

IPM/CS 0.5 g% 2/day
TPM/CS 0.5 p 7 20duy
PAPM/BP 0.5 g K2/ day
PAPM/BP 0.5 gx3/day
IPMZCS 0.5 a3¢3/day

{PM/CS 0.5 gx 27day
MINQ |00 mgx2/day

SBT/CPZ | gx2fday
FMOX 1 g 2/day

FMOX 1y, day
FMOX Lawsday

CFPEN-PI (100 ma) 3 T/day

CLDM 600 mygx2/day
PIPC | gx2/day
PAPM/BP 0.5 gx2/day
PAPM/BP 0.5 g l/day
SAT/CPZ 1o d/day

FMOX 1gx2/day
CTRX 0.5 x2/day

FMOX 1 gpx2/day
MEPM 0.5 g X 2/day
CZOP | % 2/day

PAPM/BP 0.5 pX2/day

ABK 200 my> 1/day

FMOX | gx2/day
IPM/CS 0,5 gX2/day
IPM/CS 0.5 g3 37day
FLCZ 100mgx1/day
CPEX 300 mg X 2/day
IPM/CS 0.5 gX2/day
IPM/CS 0.5 e )/ day
IPMSCS 0.5 X2 day
PIPC 1 gx2:day
16M/CS 0.5 g 1/day
IPM/CS 0.5 gX2/day
FMOX 1g»2/day
IPM/CS 0.5 pX2/day

MEPM 0.5 gX2/day
{PM/CS 0.5 2X2/day

|
&

17

~y = O n

1-N

Lo —d In fu ol Lo b2

E= - )

[TE RIS .

f.

Bl Ty — I b Oh B g

[ FS

SWI/ABPC: Silbactam/Ampicilin sodium, TPMACE: Imipenem. Cllastatin sodiw

L —— = — Ty

Gastrectomy Patients Prerreated with Sufbactam/Ampicillin (SBT/ARPO)

M'Using period  Drug cost (Yen) “

b i T ———

27521

71978
29638

15168
04037

11648

11424

35942

43124

49894

16168

48808

15222
16936
25404
81400

e
30051
16656

700
50308

[T re—— TR LA S

o, PAPM/BP: Banipecern/Beamipron. ABK: Arbekacin aulfate, MiNG:

Minaeveline hydrochloride, FMOX: Fiomoxef sodium, #1,C2: Floconvesls, ABK: Arbekacia sulfte, MEFM: Mzrapenam irihydrate, CFFR-PL: Cefen ome
Pivoxl] hydrochioride, CLOM: Clindamyein phospoote, CTRX: Celtriasons shdium, C2ZOP: Ceforapran hydrochloride.
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tipof. CEZiRHHDY 2 LiBtEE REIRE
T0.4% (19/27), 72 LIGEINRIRA 22.2% (19/
27y, HERENNE 7.2% /27 THok. -k
SBT/ABPC $ 5380 79 LIBHERIERSIZ 41.5%
(17/41), ¥ LIBIEBTERAD 41.5% (07/4D,
WA 17.0% (7740 T&Y. WERLER
M s o ki, CEZHRETD 7745 SBT/
ABPC {35 & A LT 7 ABIERRRRAS
<. Wiz LEEHETER MR (2 SBT/ABPC #2474
OFHTEO AR Shs, WHEEREOPTH
umwmnmﬁamptu%vauym&wﬁv
Koy IR E4 (Methicillin - Resistant Staphylococens
Aurcns; MRSA) T USRINGYIC & B W Help esn S 4X
%3 Table 6 (T;RT. CEZ {245 RET® MRSA JEBl
Frd 7.4% (2/27). SBT/ARPC 144 4.9% @/
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