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Table 1. Definition of 5 items for evaluation of clinical efficacy

Judgement of
each items Improved

Item

Aggravated Unchanged

dropped under 37.5°C or more than

body temperature
1°C.

elevated more than 1°C.

decreased to less than 10,000/mm® or

increased more than 10,000/mm?®,

other than improved or

WBC returned to normal in case of under
10,000/mm?® at pretreatment.
platelets increased beyond 100,000/mm® or decreased below 100,000/mm?.

more than 50,000/mm?®.

aggravated.

L i iall icated.
bacteriological effect eradicated or partially eradicated

increased No. of the bacteria
or bacterial species.

clinical sign and finding

improved or disappeared.

aggravated.

Table 2. Criteria of clinical efficacy

excellent | .
items.

3 or more improved items without aggravated

good

2 improved items without aggravated items.

Treatment of

1 or more improved items and improved items
are more than aggravated or as many aggravated

(including cases of above 60% BSA, all items were

aggravated items more than improved items or
nothing of improved items.

nothing of aggravated items.

infection fair items.
unchanged.)
poor
Prophylaxis of | good
infection poor

1 or more aggravated items.
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Table 3. Background of patients-(1) all cases

No. of patients

Factors Total Treatment | Prophylaxis
o of infection | of infection
Total 54 43 11
Sex male 26 20 6
¢ female 28 23 5
3~9 6 5 1
10~19 5 4 1
20~29 9 8 1
30~39 7 7
Age (vears) 40~49 9 6 3
50~59 8 6 2
60~69 1 1
70~90 9 7 2
flame 28 24 4
flash 8 6 2
Type of bum scald 17 12 5
contact 1 1
4~ 9 4 3 1
10~19 8 5 3
20~29 7 5 2
30~39 6 5 1
% BSA 40~49 9 7 2
50~59 5 3 2
60~69 2 2
70~79 6 6
80~91 7 7
sepsis 25 25
Infection wound infection 25 25
(No. of episodes in 43 cases) pneumonia 15 15
UTI 3 3
Prophylaxis (No. of cases) 11 11
Duration of PIPC ~6 18 13 5
administration (days) 713 = z S
v 14~ 8 1
2g 5 3 2
4g 27 21 6
adlt 6g 12 1 1
Daily dose 8g 1 1
of PIPC
<100mg/kg 5 4 1
child 100~150 mg/kg 3 2 1
>150mg/kg 1 1
compinstion chemothorapy ity No (PIEC alane) | 22 16 6
d Yes 32 27 5

other agents (No. of cases)
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Fig.1. Serum and bulla concentrations
of Piperacillin.

B ot MBS L LICRYYEIMMER L O BIRG A
B’b &L, RTH%L REBERISEDIETS - feo BY
EXAH LIEMIL 43 AITED S B 21 Gl DR
FIEDGFR L T\ oo BYTFBi % By L LT PIPC 23
BESRELOR 11 AITH -7,

PIPC 0#5HENT 7~13 HREMN 28 & & %<,
6 HLIML 18 4, 14 B EN8HMITH - 1o 1 B S
Bl 2~8g Thh, 42 AINELEL, RWT 6g T
Boteo MRBITIL 43 mg/kg~167 mg/kg TH -1,
PIPC Bifh#r b3 22 ) (40.7%) ThhH, fioHHE
FIDERBIL 32 B (59.3%) Thotco TORFITEHRE
HAEWEREEORREDAMN 3Hl, PIPC LstoH
EMBEOLHREMN 22 §l, RITEE+LHFBEAN
7B THh - 1oo 753, Povidoneiodine # 7213 silver sul-
fadiazine cream DOFFERAMN TN ER 6 B, 22 FlH
o feAy, BD AR ERBHT sz, MmERE
FLTLHERI 66 LTwicidiuE, PIPC Biphiy
EREL L, Tio, RYMEBRER (UITHRER LR
FoiEE (LUTFFBED bl s s, FHBEEEIZE
$ETE 46.0+27.2 (M£S.D. LITHEK) % BSA, Fpf
BT 30.5+16.7% BSA Th b, BEROBBERN
CEERR SR (P<O0.10, t-test), ¥ 1z, #HERK
CHWTH, BEFOTHHAET 9.245.6 HTH D,
FEIEETIE 8.2+4.9 HThoT

R Ry PIPC B e (UTEBELTD
LIbHEFGEATE (TR LeBAILT, TnE
Zi 7% Table 4 [T/R Lic, MBSO FHAMLEHE
13 34.1+25.4% BSA, ftHEEOZHIIL 53.1+26.2%
BSA TH b, PHRABOBEBERELIEL - (P<0.05,
t-test), Ffo, BWENRLIGo RIEZEBBERHET
SERIRYG, CHRAMN CIRBMENSD - foo Toks, R
VMR X 0 BAGER S R ICEER Ol ERIREER X b
BfifE e hid o'z ko
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(sh%Eg), 60% BSA LIERF (EE) wB7 LT Table
5 1R Lico BUMEELLST O OF R RRYUEH i\ Bllds X OBF
RBYFEND - Th, EROBELELART4 IIERD
HEEXRB L UTUR LI, ok, BRETFHHAOMESF
HIZHRD 1 Gl OBALONTREIERIED TD %o

3) ERREUR

(1) WBEFS IUTHRCRT 5 REEKBE

FHREHERY MEREHIER X % BKBENM %
Table 6 127 L,

RYE 43 FITik. EREHEC LA EEH1IA. A
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Table 4. Background of patients-(2) treatment group

No. of patients
Factors
Total PIPC alone | Combination
Total 43 16 27
Sex male 20 5 15
¢ female 23 1 12
3~ 9 5 3 2
10~19 4 4
20~29 8 3 5
30~39 7 1 6
Age (years) 40~49 6 3 3
50~59 6 3 3
60~69
70~90 7 3 4
flame 24 7 17
flash 6 2 4
Type of burn scald 12 7 5
contact 1 1
4~ 9 3 2 1
10~19 5 1 1
20~29 5 1 4
30~39 5 3 2
% BSA 40~49 7 2 5
50~59 3 3
60~69 2 1 1
70~79 6 2 4
80~91 7 1 6
sepsis 25 7 18
Infection wound infection 25 12 13
(No. of episodes in 43 cases) pneumonia 15 4 11
UTI 3 2 1
Duration of PIPC ~6 B ’ 6
administration (days) 7~13 2 8 5
14~ 7 1 6
2g 3 3
4g 21 7 14
adult 6g 1 2 9
Daily dose 8g 1 1
of PIPC
<100mg/kg 4 2 2
child 100~150 mg/kg 2 1 1
>150mg/kg 1 1

% 13 @, =2FRy 14 6, &%) 12 §, FHERES G
ThH D, HEREXERELL B 85.0%, ©LHL)
Ll b 70.0% Th-otoo HERLERT L BPIERESHE
kB EEHS O, AR 10 Gl S 16 0l A
80, HWEARKE4F LY, ARTELE L 38.5%,

2REHLL L 79.5% Lich, THREHE LIFEF—3K
LBt Ch - foo 7o, BMBERIIC 3FEII LT
PR AR B LTh, THREHE & HEEE L 5/

RESHT T —F LI 2R Lic, i, ERE
5, NEBLHUE L L CBBEEIEY B EVERD
BAET Lo '

BREFH 11 flicowv Tk, THREHETEI A4
o, REZ A6, ER1E, HERE?2 6 THETR
R WIe BRI 44.4% TH . HEEAECID
LEXSH, EXH1H, HERRE260E D BRI
38.9% TH - too ToBRRYUE 4 61, BHTB 2 PIOHE
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Table 5. Distribution of evaluated 5 items in the treatment and prophylaxis group

L Items

Purpose of PIPC administration od iologi inical si
body WBC platelets bacteriological chmca.ll s‘xgn
temperature effect and finding
improved 4 5 1 3 5
=29% BSA  unchanged 7 7 11 4 5
(13 cases) aggravated 2 1 1
unknown 1 5 3
improved 9 7 3 5
30~59% BSA  unchanged 1 6 12 4 5
(15 cases) aggravated 5 2 2
Treatment of unknown 6 8
infection improved 3 6 2 4 2
=260% BSA  unchanged 5 7 12 3 6
(15 cases) aggravated 7 2 1 3 1
unknown 5 6
improved 16 18 6 12 7
Sub total unchanged 13 20 35 11 16
(43 cases) aggravated 14 5 1 4 3
unknown 1 16 17
improved 1 1
Prophylaxis of infection unchanged 8 8 8 3
(11 cases) aggravated 1 1
unknown 2 2 3 10 7
Table 6. Clinical efficacy evaluated by doctors in charge and committee
Purpose of No. of | Evaluated Clinical efficacy Efficacy®
PIPC administration patients by. excellent good fair poor unassessable |  rate (%)
Doctors 5 4 2 2 5/11 (45.5)
<29% BSA 13
Committee 1 5 3 2 2 6/11 (54.5)
Doctors 5 6 4 5/15 (33.3)
30~59% BSA 15
Treatment of Committee 2 5 6 2 7/15 (46.7)
infection Doctors 1 3 4 6 1 4/14 (28.6)
260% BSA 15
Committee 2 7 4 2 2/13 (15.4)
Doctors 1 13 14 12 3 14/40 (35.0)
Total 43
Committee 5 10 16 8 4 15/39 (38.5)
Prophylaxis of 1 Doctors ¢4 4 1 2 4/9 (44.4)
infection Committee 8 1 2 8/9 (88.9)
Doctors  : doctors in charge * : Efficacy rate(%)={(excellent+good)/(No. of patients—unassessable) X100

Committee : committee members
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Table 7. Clinical efficacy evaluated by committee

Purpose . Efficacy rate
Efficacy
of IPC | %BSA| Drug pﬂ:e::s (%)
administration excellent good fair poor unassessable| (E+G)* | (E+G+F)**
PIPC alone 6 1 2 2 1 3/6 (50.0)| 5/6 ( 83.3)
<29 | combination 7 3 1 1 2 3/5 (160.0)| 4/5 ( 80.0)
Sub-total 13 1 5 3 2 2 6/11( 54.5)| 9/11( 81.8)
PIPC alone 5 3 2 3/5 (60.0)| 5/5 (100 )
30~59 | combination | 10 2 2 4 2 4/10( 40.0) | 8/10( &0.0)
Treatment Sub-total 15 2 5 6 2 7/15( 46.7) | 13/15( 86.7)
of infection PIPC alone | 5 2 1 I 1 2/4 ( 50.0)| 3/4 ( 75.0)
260 | combination | 10 6 3 1 0/9 6/9 ( 66.7)
Sub-total 15 2 7 4 2 2/13( 15.4) | 9/13( 69.2)
PIPC alone 16 3 5 5 2 1 8/15( 53.3) | 13/15( 86.7)
Total |combination | 27 2 5 1 6 3 7/24( 29.2) | 18/24( 75.0)
Sub-total 43 5 10 16 8 4 15/39( 38.5) } 31/39( 79.5)
Prochylaxis PIPC alone 6 4 1 1 4/5 ( 80.0)
o izf:ction combination | 5 4 1 4/4 (100 )
Sub-total, 1 8 1 2 8/9 ( 88.9)
* : Efficacy rate(%)=(excellent+good)/(Total No. of patients—unassessable)X100
** : Efficacy rate(%) = (excellent+good+fair)/(Total No. of patients—unassessable) X100
Table 8. Clinical efficacy in treatment group evaluated by committee
% BSA Clinical efficacy . .
(No. of Infection N,o‘ of Efflca:y rate
cases) episodes | oycellent | good fair poor |unassessable (%)
sepsis 3( 1, 2)* 2(1, 1) 1(0,1) 0/2 (o/1, 0/1)
=29 | wound infection | 9(5, 4) | 1(1,0) 42,2) | 21, 1| 1L 0| 101) | 58 (625 (3/5,2/3)
(13) | pneumonia 8( 4, 4) 3(2,1) 2(1, 1) 2(1, 1) 1(0,1) 3/7 (42.9) (2/4,1/3)
UTI (1, 0) 1(1, 0) 0/1 (o1, )
sepsis 100 3, 7) 2(0,2) 2(1,1) 4(2, 2) 2(0, 2) 4/10 ( 40.0) (1/3, 3/7)
30~59 | wound infection | 10( 4, 6) 2(0,2) 4(3,1) 2(1, 1) 2(0, 2) 6/10 ( 60.0) (3/4, 3/6)
(15) | pneumonia 3(0, 3) 1(0,1) 1(0, 1) | 1(0, 1) 1/3 (33.3) ( , 1/3)
UTI 1(0, 1) 1(0, 1) 0/1 ( , 0/1)
sepsis 12( 3, 9) 1(1,0) 5(0, 5) 4(1, 3) 2(1,1) 1/10 (10.0) (1/2, 0/8)
260 | wound infection | 6( 3, 3) 2(2,0) 3(0, 3) | 1(1, 0) 2/6 (33.3) (2/3,0/3)
(15) | pneumonia 40, 4) 200, 2) | 100, 1) | 1(0,1) 0/3 ( . 0/3)
UTI 1(1, 0) 1(1,0) /1 (100 ) (11, )
sepsis 25( 7,18) 3(1,2) 2(1,1) 92, 7) 8(2, 6) 3(1,2) 5/22 (22.7) (2/6, 3/16)
Total | wound infection | 25(12,13) 5(3,2) 8(5,3) 702, 5) | 42 2)| 1(0,1) |13/24 (54.2) (8/12 5/12)
(43) | pneumonia 15( 4,11) 4(2,2) 5(1, 4) 41, 3) 2(0,2) 4/13 (30.8) (2/4, 2/9)
UTI 3(2 1) 1(1,0) 2(1, 1) 1/3 (33.3) (1/2, 0/1)
Total 68(25, 43) 9(5,4) 14(8,6) 21(5,16) | 18(6,12) 6(1,5) |23/62 (37.1) (13/24,10/28)

* : Efficacy rate(%)=_(excellent+good)/(Total No. of episodes—unassessable) X100
** ; (PIPC alone, combination)
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Table 9. Clinical isolates
Sample (Clinical material)
Isolates
Total blood sputum pus from urine
burn wound
Staphylococcus aureus 19 2 6 10 1
Streptococcus spp. 7 3 2 2
Enterococcus faecalis 4 2 2
Escherichia coli 5 5
Citrobacter freundii 2 1 1
Klebsiella spp. 6 2 3 1
Enterobacter spp. 5 1 1 3
Serratia spp. 3 3
Proteus mirabilis 3 1 2
Providencia retigeri 1 1
Morganella morganii 1 1
Pseudomonas aeruginosa 13 4 7 2
Acinetobacter calcoaceticus 6 3 3
Haemophilus influenzae 1 1
Peptostreptococcus asaccharolyticus 1 1
Propionibacterium sp. 1 1
Bacteroides thetaiotaomicron 1 1
Total 79 8 24 41 6
Table 10. Bacteriological effect
. No. of Bacteriological effect Eradication rate*
Causative pathogen . o
strains eradicated | replaced | unchanged | unknown (%)
Staphylococcus aureus 19( 6,13)**| 2(1, 1) 2(1,1) | 1003, 7) 5(1, 4) | 4/14 (28.6) (2/5, 2/9)
Streptococcus spp. 7025 | 100, 1) 2020 10, 1) | 30, 3) | 3/4 (75.0) (2/2,1/2)
Enterococcus faecalis 41, 3) 2(1, 1) 1(0, 1) 10, 1) | 2/3 (66.7) (1/1, 1/2)
Escherichia coli 5( 2, 3) 31,2 2(1,1) 5/5 (100 ) (2/2, 3/3)
Citrobacter freundii 2(2 0) (10 1(1,0) 2/2 (100 ) (2/2, )
Klebsiella spp. 6( 4, 2) 2(0, 2) 1(1,0) 3(3, 0) 3/6 (50.0) (1/4, 2/2)
Enterobacter spp. 5(4, 1) 5(4, 1) 5/5 (100 ) (4/4, 1/1)
Serratia spp. 3(0, 3) 1(0, 1) 2(0, 2) | 0/1 ( , 0/1)
Proteus mirabilis 3(1,2) 1(0, 1) 1(1,0) 100, 1) | 2/2 (100 ) (1/1, 1/1)
Providencia retigeri 1(1, 0) 1( 1, 0) 171 (100 ) (111, )
Morganella morganii 100, 1) 1(0, 1) -
Pseudomonas aeruginosa 13( 4, 9) 3(2 1) 2(0,2) 6(1, 5) 2(1, 1) | 5/11 (45.5) (2/3, 3/8)
Acinetobacter calcoaceticus 6( 1, 5) 2(0,2) 2(0,2) 2(1, 1) 4/6 (66.7) (0/1, 4/5)
Haemophilus influenzae 1( 1, 0) 1(1,0) /1 (100 ) (11, )
Peptostreptococeus asaccharolyticus 10, 1) (0, 1) 171 (100 ) ( , 1/1)
Propionibacterium sp. 1( 1, 0) 1(1,0) 1/1 (100 ) (1/1, )
Bacteroides thetaiotaomicron 1(0, 1) 1(0,1) /1 (100 ) ( . 1/1)
Total 79(30, 49) 24(11,13) 16(9,7) 24(8,16) 15(2,13) |40/64 ( 62.5) (20/28,20/36)

* ! Eradication rate(%)=/(eradicated+replaced)/(Total No. of strains—unknown) X100

** . (PIPC alone, combination)
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£ BRYE D D RERIZRT B BRI RIZ AR MEE T B
BERTHITIX 33.3%, BHATE 18 fITI1X18.8% TH
b, AEYEhei 25 FITIE 22.7% THolo BlIRK
Yur Bhiy 5B 12 fIT 66.7%, PHARE 18 fITIX
41.7% D BHRERL, ik T BEHFER4GT
50.0%, BEEIBE 11 B TI% 22. 2% %R Lo ¥ 7o, IREERK
YSET BB ERED 2 fld 1 SIS, 1 AESTH
b, BEREED 1 IXEH TH - oo BIME DA HFRITE
BN EEC DML ZTOFEHRS ETF L,

4) HEFERILFE

BEE B AW T/INERAS K TEXEEHAEL
B BEE L 31 B 79 BRTHo oo Staphylococcus
aureus 7% 19 ¥k LD %< 10 HRARIRRIEHAL X v RHS
Xhitco RiC Pseudomonas aeruginosa H' 13 BRRH X
RTHRLVBIE X » BRI & i (Table 9), MIEHFEMZIR
% Table 10 1Tk L7zo S. aureus 19 B CIXEEOTH

Table 11. Abnormal laboratory findings

No. of patients evaluated 49
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GOT 3
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Prothrombin time 1
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5) EIfeA - BBRRAMERE

B ZEIFRRER 2T, BREEERER
PIPC #5 3 HLADRETH 4 Bk LOHE3HERTF
Motcd B EpE Lic1 60 5 FlEBR A 49 fld 5
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I11. # ®

BB RS REERMEREOZHBER OB Y 2 »
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B« AR RO ETA BDLAD, £
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183.7 (pg/ml)-hr @ i L, BBEE TIL 122.8 (pg/
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PIPERACILLIN THERAPY IN THE TREATMENT OF BURNS

Tosurrumt Otuka, Hirosar Henmi, Yasuniro Yamamoro
Department of Emergency and Critical Care Medical Center, Nippon Medical School
1-1-5 Sendagi Bunkyo-ku, Tokyo 113, Japan
Naokr Aikawa, Kyuva Isuisiki
Department of Surgery, School of Medicine, Keio University

Yosuiro Suzuki, Kazuvosur Kyopa, Suiceru TANIHIRA
Axira Sucamata, Koreo Maxkino
Department of Plastic and Reconstructive Surgery, Tokyo Medical College

Kunio Kosavasui, Hiromasa Suzuki

Trauma and Critical Care Center, Teikyo University School of Medicine
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Sapao Tsukapa, Suiceniko Kawakami
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Noruo Kaku, Masauiro Suinozaki, Ichizo Kowno

Critical Care Medicine of Kurume University Hospital

Yuyva Nansa

Department of Plastic and Reconstructive Surgery, Nagasaki
University, School of Medicine

Chemotherapy with mainly Piperacillin(PIPC) was performed in total of 54 cases of patients with
infections associated with burns or for prevention of infections, and its efficacy as well as safety were
investigated in 11 medical institutions throughout Japan. At the same time, criteria for evaluating
clinical efficacy were drawn up. Changes in blood PIPC concentrations and transfer into vesicles in
burn patients were also investigated.

1. Changes in blood PIPC concentrations in burn patients, unlike those in healthy adults, decr eased
sharply after termination of administration. PIPC concentrations in vesicular fluid revealed possible
effect of the drug in infections associated with burns.

2. The secondary infections included mainly sepsis and wound infections. The wider the burn
areas, the severer were the infections, and consequently the efficacy ratio was found to be low in
these patients.

3. There were 43 cases of infections associated with burn and 11 cases where PIPC was used to
prevent infection. The efficacy ratio evaluated by the attending physicians was 35.0% and 44.4%,
respectively, whereas -evaluated by the proposed evaluation criteria it was 38.5% and 88.9%, respec-

tively. The efflcacy ratio evaluated by proposed evaluation criteria was 53.3% in PIPC alone, 29.2%
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in combined with another antibiotics in 43 cases of infections, respectively.
4. In the 79 strains of causal bacteria, S.aureus (19 strains, 24.1%) and P. aeruginosa (13 strains,
16.5%) were most frequently isolated.



