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¥ %1% (burn injury) € 8 3% K
B —RWRERE  ZE LR
Ao EABERWIEREE R E®
il e 0 TR - 8
o BMHMABEZLEFLER
RLTEWLEA REFHNMEE
FHAMEWE - ETHPERK
% & W Staphylococcus aureus >
Staphylococcus epidemidis 3 3 ¥ [ [2
MW H# W Pseudomonas aeruginosa ° [
WHAGOWER - EEBREGRA
F—RERREKIMLATENE X
HB[1-3]

K ¥ # % (Hydrotherapy * ff
FE K HE) A& AR KRG R W R
Foo KBERAGEHERELLE
#ME 17 #4+ % > Dr. Johan Hahn
(1696~1773) R T H KA1 &
o MH%‘UJ’”]@W??‘&%]@)@K){’}E
THRHEOM4] ZHRBECREZH
Fﬂﬂ%ﬂ%$% KT VAR B
BREOWEEE  BTREBRREE
M1 - R R R R A B AL A
oo M IR R RO M R E R T
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A REHRERAGORE - AE
Az mEERRIFEEEEN[-3,7-
10] - HABEIWEM L BT ERA
KBEWEHESEZE - B KEFE
REFAATBRREFREZ R KEE
BB & T EE, ZE <100
CFU/mL [13] - £ th BI[% L& B
(Public Health England) ¥y % Bl 2 3%k
A TE %8 < 10 CFU /mL [14] ~ &
#M (NSW Health) H kBt E#E A <
100 CFU /mL [15] o 7 7 47 4 40 4%
(World Health Organization, WHO) 4}
W@ R K (BEBKE ZBRER
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3B EE % < 200 CFU/mL [17] (%
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R— KEkEM (Hydrotherapy pools) #i4 @R 2124

PRbRIE H /% IKEMAD)

7k (Hydrotherapy pools)

L S AR

(Public Health England) (NSW Health) (WHO)

Aerobic Colony Count < 100 CFU/mL" <10 CFU/mL
<1CFU/100mL" <1 CFU/100 mL
E. coli <1 CFU/100 mL
<1 CFU/100mL
<100 CFU/L

Total Coliforms

Pseudomonas aeruginosa

Legionella spp <100 CFU/L"

<100 CFU/mL <200 CFU/mL
<1 CFU/100 mL

<1CFU/100 mL <1 CFU/100 mL

<1CFU/100mL <1 CFU/100 mL
<100 CFU/L

AR AT BB R RE B A AR EASE - BE AR A T R bR N B ER R

i H1E S S HARRR R RS e 55 |
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—BEAE
ARELRAZLHEZBEET
W BB 2013 £ 10 AR EAK
RE  BEAREZETREBEA
2014 £ 1 AERBA - EERK
BERTZEA - SEBARHITA
B E B T DR R KSR E o R b
BB RE R WER - RE B
BERELE T REER - BH3 XK
FREBRERNERT - 28”1
M58 3 45E S5 4 8E 10 448~ 15
A2 20 AM4E S 30 4M4E 40 AR
50 4B R 1 N T [E] e R B A R
RREHAFTHEER - A HEd R
EEBRARE - £EI 75% B H
I EFESR S BRIAKED 1 4488
LA Sample vial #& % i 88 % 2 % B 100
mL Kip8 - TARAKERZALIEE
A mEE 1 NENERERE
EHRBEE 2C~8CH LB 24 /B
Wk o K M BT AR R E R

thEERE] 106 5 2 HE 61

% (Membrane Filter Method, 0.45 um
Monitor) » 1418 Jf & JiE 38 8 K Ak -
35+ 1°C B 4843 /NBrtk o 3HEUK
FIFEARREREREW[12]
KBEHEZERAANKKE R
CREMZBERME 5 um) K%
HEFE ARERKE S 7,000 /)
By BAKOEHEAKBRREHRBEE
BHAD  REBEZRATRE
L BEMER - RAKFEIKR (Carevo,
ArjoHuntleigh, Sweden) ¥ % 87 i /K
0o e T Htok#EsE, HREF
KRB EVS - BEAE ] LB IE
RAZAKHE > RImEBERE - F
ESBEFELRA 1 SELRE -

—-ERLHE

1. MEHE KPP HE BN
B 7 ik — I8 B % (NIEAE205.55B) 1k
THERREFRGREZNERE - KEHE
EANRREIT R - AEREE
BRARKEKETHF DR 100 mL 8L
1 mL BRI\ 20 mL 4 3 & B ok
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AL IR o # 0.45 pm Monitor J&
Ji& 3% % # (Biosart100 Monitors 16401-
47-06-ACK, Sartorius, Germany) &
REEKE L BEEER EWHA
FHEATHIE - MR IEE R - Jp
A Total Count Broth 3% % (Biosart100
Nutrient Media 16400-02----TC-K,
Sartorius, Germany) W JEME £ - B
35+ 1°C % 48+3 /Niktk - sHEUE
BENFHRARNEER (B—) -

2. KG+# H ## (Coliforms) : Hl
100 mL # 7K # > # 0.45 pm Monitor
ERBEEREL  BERKEZE WA
FHEATHIE - MIRBIKER - Jp
A m Endo Broth 3% % (Biosart100
Nutrient Media 16400-02----EN-K,
Sartorius, Germany) A JEJE £ > R

E— (L) @REKER LHREHETER  (TLRE 1-2) BIRE

g 3-4) ETBUEEMFFIELEE -

35+ 1°CIEH 483 Ntk - 8IS
BMFRTE AN E B

3. % R ® (P. aeruginosa
Count) : FEFE 2. {2 m X\ Cetrimide
Broth (Biosart100 Nutrient Media
16400-02----CE-K, Sartorius, Germany)
BEENREL BN 35+1CHEH
483 /N FTREBELFHEA
W T

4. KHPRMEEAE (Legionella
spp.) : VL IE 7 XM 300 mL KM
MUBHERESE HEEREE
A 50 mL B.0% > A 3mL £F
KEBEHRAHZ 100 BRERE -
fm\ 1.5 mL HCL-KCL (pH : 2) &
RE - RE 4 48 KBEMA 15 mL
KOH ¥ HE|EEHR A - AT HF

3

= L

ERREEE S (TER

JERAEHERIHERE



HRIERE

JmBR R E W EAXSLIEE - /m KOH
Z HWMEF ARG E - £ pH HE#%
B pH69 RBABREEAHERZ
UL o BL 0.1 mL K328 kb
HFAE 3| Legionella ¥ % # (GVPC agar,
Biomerieux, France) > E® 35T ~
5% CO, ~ HHEBE 60~90% z
TEFEEE BHEETRHAF -F&
& ¥ Legionella spp 3% F LB %t £
B (Legionella pneumophila Latex Test
Kits, Oxoid) $& % ° FTH H KB A
FEBEZMER > BEEE 1 B
WRERE ERHFE2C8CHE
Te 24 NEFN TR ©

= ER¥E

%% (colony forming units,
CFU) Wt & : #|3 Monitor Z £3t
H%EE  BMBEeBmESEwT

1. 44 % B (Total Count) : < 100
CFU/ mL [13] °

2. KA # (Coliforms) : < 1
CFU/100 mL [14,15] °

3. % B ® (P. aeruginosa
Count) : <1 CFU/100 mL [14,15] °

4. KHREEAHW (Legionella
spp) : <100 CFU/L [15,16] °

fm R

ERRFIBERETRA=ZMA
% B—RBR R T ERAKE B &
R BHHMEEA > 300 CFU/MmML °
BIBHR 1 NEER B % < 1 CFU/
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mL o R 1 N BIRFREA
Bl AR B i — 5 ma g B 4 1
SMEE N3 48 N5 e 10 8 0 15
AMEE 20 A4 0 30 4M5E S 40 A4E
50 4R R 1 NEEE T [ R R B RO
BURTHE ER -

ME3 XK T REHERHNE
BT KERFFHAE 15 feEK
FHHE A <1 CFU/mML ZAZ# - ik
BRAZNERRED 5 04 A 8K
A <1 CFU/mL ZAZ# o KB HM
EEHAAERNERT KRR
SLBTRR S AETIRBRBZELNE 3 4
S8ty B B BLAE 4% & < | CFU/mL 242
®ER 3 HR 7 HE R RNE
(kD)o

TSt R AR E B I L > BE
BHEANELTES 1 2 8EBAU
BT KRR H B E - RAT0HE
KRR E A > KEBEKRLERRE
5048 KEBELEARAE 3 #4
FEETE K T B AR IRAZ T DAAF A 1F
FAEE - BIEEAEFE @ KBEKW
MEHEERERILKBEBERNE
{EAE AR 5 A48 W R4 35 7T LA 3
B o
S|

=
af

AEHATEERE —HGHAR
&t T [l R S8 2 RO AL B T T P
WARFHEAREER  BWEATE
— 5 SRR R R A PT R B KR B
R FT R S T o AR IR R
BRET K > F— KB R AT
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tekaEH HUARRH: Hu FOTRIST] (438E)
1 3 5 10 15 20 30 40 50 60
FEA RS (Total Count)  FEFSEHUE: TKIEIK >300 <1
B : CFU/MmL KEBE >300 <1
HlkRERE: 3
TREHER  KER >300 >300 >300 >300 <1 <l <1 <l <l <l
KERE 300 <1 <1 <1 <1 <1 <1 <l <1 <l
HkREE <1
3REMEH KR >300 >300 >300 >300 <1 <1 <1 <l <l «<I
KIERE >300 40 <1 <l <1 o<l <1 <l <l «<«I
HkgEE <1
SNz TKIEIR >300 >300 <1 <1 <l <l <l <1 <1 «lI
KIERE 300 <1 <1 <l <1 <l <1 <l <l «I
HkREE <1
KIGHEHERE (Coliforms) K IR <l <1 <1 <1 <« o<l o<l o<l o<l <«
B4 : CFU/100 mL IR E <l <1 <1 <l o<l o<l <l o<« o<l <l
HikgEE <1
THIEREE (P. aeruginosa) FRHE IR 6 <1 <1 <l <1 <1 <1 <1 <l
Bfi7 : CFU/100 mL KR E <l <1 <1 <1 <1 <1 <1 <1 <«
Hk#EE <1
IR AR BEREEM  ABEK  *#2000%#1000 <100
(Legionella spp.) KIBIRE **300 <100
Bifi7 : CFU/L HAB/KRETE <100

*21 T HAMKEREE | FEREGT O /AR E DUME R i H 2 /K EEEE
wREF L KRB N F (Legionella spp.) ¥y L. pnunmophila Group 2-14

AE BRI NE EAMITE - ERE
IR RAEHF R WFIT 3R 4
WA 2B BB — N
HREETHEEAZEME - RTBRIR—AD
BrEy e R il L KGR o B R
HEER BRI TR S AW A
FHARFHEESE - RREFRINE
BT UER - TR KREME ORE
RRAEBE) RT3

(MHERRBHER) HRZEATF
HMEHRBNERZRZ  FETERMNWE
FIRI B o RITH KRB GES
RERAWERT - ERATBRRS 44
BT LLBEAR T o A KB R B KR 8 £ i
AKH o KFEHEEH <1 CFU/mL °
TEAZR 3 KRR LW > AR
MR RS AERE 15 441
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KGR EBHERRERATN
BEBRNHBEH > ERARIFER
BREEAEEBEHERANERLT - &
TMARIE 3 448 05 35 HE BRI R SRR
BAERAKDFEE B R -  SHAEEE
HEBALERBREMNWNEWEREE
DIARIRIZEHE & o th s — M 3t
THEE 2 FNBEENRAXFESR - &
3,510 HHE £ 4 Al EREH ~ =R
B i RO R IR KA B AR IRAR
BWREREKRMA 308% =i
BZ W 2 72.5% Fu ikt 2 38.2%(3] o
FOEEBEHEEMRERE > Bl
AFEMZHREMTR - BER
FHABRIETHEREEITEERT
BRGRAMWBERE - BT H
e IR B R R W R A W AR IR
HMEREERATEHEFHRMK - &
1 — 17 RUKR R % 5 BLAK IRIZ W P
ERBEK TR ERFET RIGHE
FWT 18] HBERATHEHE
EANEE > REEERARRIEEAN
MHRTHREEGERARREZNR
Ego

RE BB E R — 8 #
B MBUAKRBE - KEKRIKF
BEBEEE  HERBRKAKTEEHR
P& gtk - BEZ TR
Tl RRAKERNTRAAE - H A
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SEHH 10 Atz kE - REAERK
BRaERH 3 NFZRE - BHILERE
RRRAR > FRAEREERE
BRRFHAE - B EKEENT
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BREXTEERTETUREY  WE
AT FEBIIKE RN - HREH
AR E WAL R — 5 W E B ARR
7 e

BRUERBZHE  AREGFQ
BT T RERE KR EFELED M
#o AEEHAEEEN—-RARERK
AEBEBEWNKFEER - TWwEEH
BIATRE > KBEZHEFEEHRA
5448 - DL R E R P BT R A
EATEMEEASAE - TAEEEHR
(BBR) WERT - BEF —LRALE
FAABRZEANEEABMELERAS
88 0 o AG B AE He R LLE AR AE R K
ZARKFHE HRANATE - B8R RR
AGURSE - T HGF O R G EH
¥, AREREERTHZEH R
T— KRR R B E K BEBE S TEBE K
B S 448 - mAMER L, 70~75%
ERHEEEEEABRER - B 2013
F10 HERBERYE BRFEEHRE
ZE 20154 12 A - # H B HREAR
RBRKFBE Z K& — ik B
50 il ERERAEREB AR
AN BEZER -

REBRTMAHZ LR - XK
TR A B ANR T ER LR B E
% RTEHEREHAPEITLE  £W
BET—RMER A& R o
AT HE— - R " & ERE K
BEFLED , REEER ~ BARE
FZ KW KHEE ~ HERFTAHH
PL75% ERERE LHEEHER
WMEAREZRA €XHBEHRE
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A BRI R 5 T e KR
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REtm i E W e
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MR R A RS A B R AR
KB E K EE o BRI
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KR kR R R
EHFTE - KRR
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The Impact of Pre-use Free-flow Duration
on Bacterial Carriage of Hydrotherapy
Facilities in a Burn Center

Hui-Lan Chang1 ,Yu-lin Li'?, Huei-Wen Lai', Yu-Mei Lin', Li-Jhen Lin',
Chair-hua Lin’, Chun-Eng Liu'”

'Center for Infection Prevention and Control,
*Section of Infectious Diseases, Department of Internal Medicine,

*Burn Center, Changhua Christian Hospital, Changhua, Taiwan

Hydrotherapy is widely used in burn wound care. However, hydrotherapy also
has the potential to cause nosocomial infection, especially in burn patients without
an intact skin barrier. Therefore, the quality of hydrotherapy water is an important
infection control issue. Our study investigated factors associated with bacterial
carriage load in water used for hydrotherapy, including the type of hydrotherapy
facility, interruption duration, and free flow duration before use. The results revealed
that hydrotherapy baths had more bacterial contamination than hydrotherapy
showers. Interruption in use for more than 3 days also correlated with greater
bacterial colonization than everyday use. More bacterial colonization required
longer pre-use free flow duration to achieve standards for either total bacterial load
(< 100 CFU/mL) or specific pathogen load, such as Pseudomonas aeruginosa (<
1 CFU/100 mL) and Legionella species (< 100 CFU/L). Based on our results, we
propose two infection control policies. First, water flow should be maintained for
at least 5 minutes every day, irrespective of whether hydrotherapy is scheduled, to
avoid interruption of use. Second, free flow for 5 minutes is suggested before daily
use of hydrotherapy for de-colonization and prevention of nosocomial infection.
Otherwise, routine monitoring of water quality for hydrotherapy is mandatory to
ensure adherence to the infection control policies in burn centers.

Key words: Hydrotherapy, burn wound care, de-colonization
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