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Comparison between Adenosine Triphosphate Measurement
and Agar Method to Evaluate Surgical Hand Antisepsis
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ABSTRACT

The glove juice sampling method is too complicated to use for daily evaluation in
surgical hand antisepsis. While agar method is widely used to evaluate hand hygiene,
the measurement of adenosine triphosphate (ATP) using bioluminescent method (ATP
method) became easy. There is possibility of using this method to evaluate surgical
hand antisepsis. The purpose of this study is to compare ATP method and agar
method. The subjects are forty-seven medical students and doctors. The number of colonies
before and after surgical hand antisepsis ranged 1 to 652 and 0 to 134 respectively. The
reduction rate was 98.7+3.2%. ATP volume before and after surgical hand antisepsis
ranged 305 to 16389 RLU, and 9 to 577 RLU respectively. The reduction rate was 92.8
+10.6%. The correlation coefficient between the number of colonies and ATP volume
was 0.79 (p<0.0001). These results suggest that ATP method is useful in evaluating
surgical hand antisepsis. Comparison of ATP method and glove juice sampling method
is needed.. Ryukyu Med. J., 28(1,2)41~44, 2009
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DOBRICRIFFEICSIM L 72, 4B X OHHEEREEC, &
BRI ERIRAE ) 3B C AR FoE O F8i8 & 21T T 7.

XTRE OFMBFFRN L EELT 572010, B,
FRRFFTE DT F  (JUNKFE IR R T 5
BE) AREES 7. FZHEN 2 PIRETRV 1, Fa
HNETT v IEBHTATETHA. FAEIIHHE
BIZHARFHREFERCORBRIALE L TWBEDT, 20
BAELHET OSETICR-T, £8 1 HBICER
BREERDOFETBI kol %¥, FHVORIIH
KEEFHBRZEHINTVEDE, 7))y & —N
FUERRAGTHRICTHREL, BRI IIESA %
BMUL7. 779 3y FRFIC L ARMEEFRRVE 55
MBI eo7f, BRICTEHEL CHBOEEROEREDLS
HEWELZEMLZ (Fig. 1). RIZ, BEAEWSZITIZ
LAFMBEFRCEERL, ABLRFEEEITo72. %I
FEH L 72 BFATEIZ L BT, BICERLE TS
O EBFRENLYVECE LIS ol DL
(2, FRIFRFHRAOGREIWE L 205 MEEL T, ¥4
DT ORFRIZSIm S 27,

FMEEFHRVOFFMEL L CEREE - ATPES
vz, b, FHRITZEF2HBIZCIREERKL .
ATPETIE, VY725 —Y¥EHAWEYFHRNRE
I2E ) ATP #HlIE$T AL 2 5 X% —PD-10N® (% v
a—=x V) 2B, BERCHEAEICECTBI ko7,
bbb, ATPETIEFRERVORNIIAEDOKEK TR
LAY, EE 1D OH 5 IE0EM THEE S,
B, FEIMBECTHEESEREN /2 (Fig.2). #
DIRIZERPTHE? [ 4, MEOLE THEINS
L9127z, BALIZRLU (Relative Light Unit) T
Hb. FOHh, N—LAYTF v r2°O—fKHHE
(SCD) #R¥:H# (HWFAEWIEEMFERT) OB FHVEH
HECLAPY, FRVUOBNCAFELIF LA
(Fig.3). AN E TS v o0 72 6RAL75MD
FMEFIRCOBT, BB+ NV THELSE, ATPE,
FLTEREMEONEFTCEFHEL /2. ATPRIFEL XK
DR TRD. ATPEAZE = {(A-B)/A} X100. A :
FHVEIOATP®E, B FhVEZRO ATP &, E£XE#H
ETIIERE L 3 HHZRTEE LEEELROKXT
Kd7-.

WHEE = {(a-b) /al X 100. a: FHVETOCFUs, b :
FP\ %D CFUs

FEREHEL ATPEO—REr A LD, ERXEH
BEORETEEFERE (11 CFUs ML) LIREFHLRE
(10 CFUs LLF) 1243), ATPEORKEREZEME (800
RLULLE) L{%ME (800 RLU i) 125372,

Watt ATPE L a0 = —$ O % A 5728, Spea-
rman OAHEREE FH /2. $72, EBEREH#EE ATP
FEO—HR% A L7, Mann-Whitney ® U KE % H
Wiz, #iEHY 7 M StatViewb.0 (FLE) % HW-

Fig. 1 Evaluation of hand hygiene using fluorescent
substance

Fig. 2 Evaluation of hand hygiene using ATP measure-
ment

Fig. 3 Evaluation of hand hygiene using bacterial col-
ony count

R

ERIEMEOKED—FERIIR L7 (Fig.3). #
REMHETIE, FHROUATOME IO =—1 1 ~65¢
CFUs, ®34#i375 CFUs, F3#913103.1+119.8 CFUs
Thotz, T/, FhRVWEOME 20 =—130~134 CF
UsT, #9#EIZ0 CFU, F#H134.0£195 CFUsTH -
7. REERI398.7+3.2% ThH - 7-.

ATP #ETIE, FHEV B0 ATP 813305~16389 RLU
T, PHMEIZ3303 RLU, F3#134917+4106.8 RLU T
Hotz. FHENEDATPEIZ I ~577 RLUT, Hgeft
1385 RLU, F#513147.2+182.8 RLUTH »7-. ATI
WAHIL92.8410.6% THh - 7-.
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Fig 4. Correlation between ATP volume and bacterial
colonies correlation coefficient 0.79 (p<0.0001)

Table 1 Comparison between CFU and ATP values

ATP
High* Low* Total
CFU High # 43 4 47
Low # 4 43 47
Total 47 47 94

* ATP High/Low, 800 < / 800>
# CFU High/Low, 11 = / 10=
P < 0.0001

FHRVOF L BEEOME IO =L ATPED
HATR % Fig. 4 \ZR L7z, AEBAMREN0.79TH Y, BRE
DHBEAERD Sz (p<0.0001).

ERFHFEOBEEFHZATH O R T ATP &5 E134361,
EEHRATHI OB T ATP 2IRHIZ43HTH Y, —3KFE
1391.5% (86/94) TH o7 (Table 1). F7z, &R
HEEOBEELATEI O R T ATP BREI 4 5, KE
HEHATBIOH T ATP EFEIX 4 I TH Y A—FXFE 1385
% (8/94) TH-o7z (Table 1). ERKEHEL ATP
BEO—HFIIHEEEIRD LN (P<0.0001).

% %

FHREFHRCOFHATIEI S O — 7Y 2 — A ENNEHE L
EZZONTWEYY, FRVEMHT, LrdbBHEHEZE
LT, HEWMLZETHWADIIEETH L. EREH
Hid, HEFRCREENTFER O LTL B
WHNTBY S ET, BEWEMD TEETH D,
BEIRZ DO THBEMRIEVWEEZONE. LiL,

FERBEMPOBRZEII /IO —-T7 T 2 - RFEFEE %L,
FHEASHIR A FCICHRBEAEL, /-, &S HERNE
it 5.

—7, HEWENEE L H W2 ATP OMESES I
k2 L1220, FIRBMOEEGH TRV &
DOFHHCEH I N TV S, KA S T TR~ D Bl
B D ATPIREE 2 A2 sk ic K hllE L, ek
MODTIRTTy s REELDVINESRETH 72
EEE L WAL DIEFENRFRC TR CHEDOF
TVotETE, ATP2IEEE LTBI 2w, ATPRA
EHPGIETI% THoz e BME LA, A bOKRET
[ZFAEEFHEVD ATP B4 %1392.8+£106% TH 1,
HEOFHVICHRS WA EAES 7. Marena
LU, FMEFHRCTIE RV, ARPHBEICLLF
EVOFHiiEZ ATP SR A IR LTBI 2w, W
BHIABOMEENH - 72 L3]G L7z, B O%ETIE,
FMEEFIEVE ATP L L EREMETEHMIL, ATP
w & CFUD—HENEL, £/, AELHEEH S Z
L EEDT:.

FEREMWESHE LT ERThEDEELY), 40
w72 ATP IR 2 & 0 oM ATP 7217
T%L, FRUANDATP MEL T3, #nlist
DATPIE, TFREEDER G E VbW S “HR” IHF
T H&Ez 6N, ATP & & EXREMHEIC L 5 CFU
& OFBIREA0. 9L T LI BEL hhoonid, #2
WK—HlrxHsLEZLNE. MBNOATP 2#HEL T
MR ATP 200 2 E T 5 HEPHEINTVWAEAD
T, [AEE HWIUTEREE ML L OMB»HEIZE L &
Hhb L, ATPERIIHET, HEds TEICH 5
DTEFZVBZHEIE Z DRI KREP o128, B
RICRZADIRIZZ LN EDPTETH B L EZ SN,
¥ 72, ATPEOMEERIZEREREOH 6 E L 4o
7z,

ATP FZE5 R OFEORKF TIXERRE ML L DFE
LAY D 0, PHEEFHRVOFEME S L TOFHMES
REIN, &8, ATPELI0—TV2-REED
WEBPLETHALER D,
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