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A Study for Measures to Control of Nosocomial Bacteremia Associated
with Contaminated Rubber Caps of Intravenous Fluid

Yong Soon Kim, Jee Won Park, Hee Sun Jeon®, M.D., PhD.
Hye Young Jin", and Yun Sik Kwak", M.D., PhD.

Department of Nursing and Department of Laboratory Medicine', Ajou University School of
Medicine, Infection Control Nurse”, Ajou University Hospital, Suwon, Korea.

Background : We have experienced sporadic cases of nosocomial bacteremia/sepsis
due to contaminated rubber caps of intravenous (IV) fluid bottles from May through
August in 1996. We investigated the possible sources of the infections, and developed
the measures to control this type of nosocomial infections.

Methods : During initial investigation of an outbreak of sporadic nosocomial
bacteremia we could not found possible sources of infctions from medical care providers.
However, some rubber caps of IV fluid bottles showed water drops on top of them, and
were suspected as possible sources of the infection. A total of 95 caps including 50 wet
caps and 45 dry caps, were randomly selected from nursing stations and pharmacy
receiving area for culture. We also investigated if routine disinfection methods were
effective to sterilize the contaminated caps as follows; Twenty of 50 wet caps were
randomly selected and were divided into 2 groups. Caps of one group were disinfected
with 70% isopropanol alcohol wipes and the other with 70% isopropanol alcohol wipes
plus betadine. All caps were subjected to culture before and after disinfections. Cultures
were performed on blood agar plate after inoculating by using swab.

Results : The result of culture showed that 128 of 50(56%) wet caps were conta-
minated by Burkholderia picketti, Pseudomonas species, Glucose Nonfermenting
Bacilli, Acinetobacter lowffii and Alkaligenes species. One of 45(2.2%) dry caps grew
Burkholderia picketti and Pseudomonas species. Both 70% isopropanol alcohol and
70% isopropanol alcohol plus betadine wipes sterilized contaminated caps effectively
when they were used for disinfecting caps.

Conclusion : It is concluded that wet caps of IV fluid bottles are indicative of
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possible contaminations by microorganisms. And use of alcohol wipe and/or betadine

to disinfect contaminated caps at time preparing for infusion of IV fluids can be one

of effective sterilization methods.

Key Words : Nosocomial bacteremia, Contaminated rubber caps of intravenous fluid
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Table 1. Study Design to Isolate Microorganisms from Rubber Caps Before and After Disinfection

Number of rubber caps of Number of rubber caps
IV fluid bottles cultured cultured after disinfection

Source of caps to be cultured
70% Isopropanol 70% Isopropanol

alcohol alcohol +betadine
IV fluid bottles of 2 different 50 E27wet 10wet” 10wet”
manufacturers from 23dry
nursing stations

First investigation Second  Third

IV fluid bottles with 30 Elvaet
same lot number that were 12dry
positive for infectious organisms

IV fluids from pharmacy 15 E Swet
receiving area 10dry

Total 9%

" Total of 20 wet caps of 27 in the first investigation were used to examine routine method of disinfection
practiced in hospital.

o 15708 AR B S Fel fel = FRel el 23 gt oiluis d5el we S
wol e AF LdARE &s] Asted 14 = Ajlel % s w4 % Aestd Vitek(Bio
Al A il e dS w nFeb) EHe] ol Merieux Vitek, Hazel wood, Mo., USA)7171& o]
ARG AT 20708 FA9 FE5t] 107}1% 70% & &8l #FE THE
FEWOR aneta, YA 1070 70% Lt ¥
Bel F& Abgete]l an5d F Zﬂi*}s}%ﬁt‘r(Table 1. A 1}
2. NMETE Uy 1. == DF0PHo| Chet 2= ZAL
ol aupse] tik edolR 2ALE A 15 Fol aFEfe] did L FARE £AVE] 95
Aoz Aol AA F 9570 FelE ZAREISIen,  3atel AA Frof wFel gl gk Al wigA]
W AR ele] i ol AlEWE B 87l ARE AASATHTable 2). EEkaE FAulE BA
g, FehaE Fdvpls WS W) aFebl w29l 3 T LFepl W Fiel 14 A= A
T AT s 2AE. 7} wrE ol nRubfel fio] gl Few gle &
FEdE o aFepel W3 a5 AEs odg RiFsle]l e@oRE 2AEY
A7) flaiM 27k aEHEs HEste] ARE 17k ZAbel A= eubal 5070 5 2770(54.0%) ¢l
TR S, 70% dEEREE ARESte] aFwbl M Re]l 3o YA, olF 1671(59.3%)°14 Wl
HRE a5shs A 70% dEEOR H2 F A A Al AEHT 2y Fiel fl 2379 vt
ofo] MIEPAEF O R Fof sz WM AEstd & oA Aldte] dE HEHA gkt 23 FALA
Ao wEE vkt = vhZ A R ek 300 F 1870(60.09%) A 5
AR 19969 109 10€0] AAske] 119 6 Fo] 31o] AL, olF 97H(50.0%) 14 HL Al
Aol ks atsit of AEHNIL, FHel §l= 12719 vhlelAE Al
3 OjME ZAmRY °of A3 HAEHA d%rh 37 BAMINE FeuiAg
1578 & 570(33.3%) 1A 3ol aef %L, ©l% 3
SeheE FARPE @i arrrbl RRE EEE N60.09%) 04 Bdd Aol AEHATE ey 5
Rgor wohlo]l deigiimjAel =wAFsli, 3 Ro] gl 10709 vl FelA= 170(10. 0%01]*1
7C wWFTIONA 48413t wiFatdth ARl A 94 Aol HEHJOH, HEW #FE Burkhol-
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Table 2. Results of IV Fluid Rubber Cap Culture

First investigation Second Third Total
Top of
Number of Number of Number of Number Number of
rubber cap ~ Number of positive hium?;r r(:f positive hiuml:i)fg r(l)f positive of positive
specimen culture specime culture specime culture specimen culture
With water 27 16(59.3) 18 9(50.0) 5 3(60.0) 50 28(56.0)
Without water 23 0( 0.0) 12 0( 0.0) 10 1(10.0) 45 1( 2.2)
Total 50 16(32.0) 30 9(30.0) 15 4(26.7) 95 29(30.5)
( )%
Table 3. Microorganisms Isolated from 29 Rubber 2. 20| 20 /= =N T 0i7Hof| CHst
Caps Asolo] A7
Serial of Microorganism Number of ol mEnlle] UE A% wHE Solmr] 94
mnvestigation organism
_ — aFel ERe] el Qi e nFubl 2071
First Burkholderia pzcken.fz N 7 mate] :Zahe] aEel ALG ATo] AFWIOES &
Glucose Nonfermenting Bacilli 7
Pseudomonas aeruginosa 2 A= Table 49 2k
Alcaligenes species 1 70% dFZEo g Fd PRNE A== AL
Second Burkholderia picketti 5 25A 10719 9 nFul F 67Nl Al
Pseudomonas species 4 FA(60.0%) & HEIHOY A5F BT diEEdon
Pseudomonas aeruginosa 1 70% G2Z3 WEHEoR S pEoE AEs)
Third Burkholderia picketti 3 = AL 2= 10719 FAnTFel F 8740A Al
Ccmercbacter foull ’ FUF B (80.0%)S e} AEF mE W
seudomonas species
109 = Z=of = o)} = A u} Z AEF]
Glucose Nonfermenting Bacilli 1 SR =, TS 70% dEER 7P 253
. A 70% LEFE wEd F& A AMESE BT
Total 34 = ~
shtEe BF 100% 24 Y8t
“:Total No. of organisms was different from No.
of rubber caps because more than one orga-
nisms were cultured in a rubber cap | &t
deria picketti®} Pseudomonas species©|$1th. 2ol oolo] olat 7FlL =R wrAlE| x|k XA}
o)’} 3atell A 2AMEIE T = o F 9574 o ule mo o okEA 9o’ P mael 257
o FeArl F 507AG2E) AN Fel el AU e A 197099 19719 @A, § AZE Al
i, olF 2870(56.0%) 0 WA Alsto]l HEHRAL, g m= sag zeuie 378We] st AA Ente-
ol gl 45709 wlel A= 171(2.2%) ol A 1 robacter TEZo] e o uAsle] o]z <l
A8 Aatel AEsol aepel el ol RE gome) #x1134%)7F A @ Az AT
BF geledel ThsAdel meE & 5 AN o AZHA el whel by folw piw Y
T R Adud HAA SFE ATE zo) mnn o =ouwe QA shxle] 19 muk
Table 33} 2o, Aol HEHAY 297 FAvpp ol Aoz D o PRI <9 HASo

< 1570(51.7%) N X Burkholderia picketti7} ") % A QWS wi Hi AL uHdd W o] 7l
Hol 7M=& HAEES Bgow, a¥el Pseudo- i 5

monas species, Glucose Nonfermenting Bacilli, sy HaEE FYPZo oloz= =i JHHE
Acinetobacter lowffii, Alcaligenes species %©I #E QT FUHE FAo A oF AoE U

=
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Table 4. Comparison of Germicidal Power by two Kinds of Disinfectants

Method of disinfection

Microorganisms isolated

Microorganisms isolated before disinfection

after disinfection

Isopropyl alcohol

@ Glucose Nonfermenting Bacilli
@ Glucose Nonfermenting Bacilli
® Glucose Nonfermenting Bacilli

® Burkholderia picketti
@ No growth
No growth
©® No growth
@ No growth

D Pseudomonas aeruginosa, Burkholderia picketti
@ Glucose Nonfermenting Bacilli

No growth

Isopropyl alcohol
and betadine

@ Burkholderia picketti

@ Pseudomonas aeruginosa

® Glucose Nonfermenting Bacilli

® Burkholderia picketti
(@ Burkholderia picketti
Burkholderia picketti
©® No growth
@ No growth

@D Glucose Nonfermenting Bacilli
@ Glucose Nonfermenting Bacilli
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9] #3S CDC(Center for Disease Control and

Prevention)ol Rustgow ZAMAY 47] HY =
T7} Abbott APHNA AZ¥E Screw-cap clo-
sures¥ FHAAE AHEEATHE AR AAE 771
A= Enterobacter cloacae, Enterobacter spe-
cies, 28|32 Erwinia, Herbicola-lathyri group$!
Ao FAHUT ol A F71AE AL

£3ta e AYE FdA EEHJoH Fxle
oo wj PP A vy’ 26wl 1971
d 3¢ 13¥¢ CDC$ FDA(Food and Drug Admi-
nistration)olA& wl=el e EE WA Ab-
botte] FHAAE AHEE wf Fddd fAS A=
= AN,

o AToA e A afuiel tidk gl
AL 30.5% A Aol wElE e Fato]l g
A9 56.0%, ol fl= AF 22%9 AMito] e
Ho] ojde] ArAnTe} npAs AR FRo] gl A
Soll Al 2ol 953 52 AoR yeuth ¥
A¥ Al o 2= Burkholderia picketti?t 7 %ol
22E90 o™ Glucose Nonfermenting Bacilli, Pseu-
domonas species, Pseudomonas aeruginosa, A-

cinetobacter lowffii, Alcaligenes species w=Oo.&
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a2 Aol mEwpe] o] Y
170l Burkholderia picketti7F ¥R
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A FESGE FHA Mg Aoz s Az
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U At 2w, 3714 a%s

92 vl HAL(25T) FdelA & g, &
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domonas aeruginosa’t °Fd Pseudomonas spe-
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Sapzfel thEk Qo] A= 34t
% 957}]94 FHut F 5071(52.6%) A A G0l
2 o]F 2870(56.0%)°14 BAAd Alto]
A= 10403.1 ol gl 45709 milelAME 170
(2.2%) A RE Algto] #E]¥ A=t °]= Pseudo-
monas species, Burkholderia picketti ©]13th.

2) F4 aFuip Al AN FA-E Al

2971 & 1570(51.7%) A1 Burkholderia picketti
7h s o] welown Iyt
Pseudomonas species, Glucose Nonfermenting

Bacilli, Acinetobacter lowlffii,
cies 5ol 2=

NV we AEES

Alcaligenes spe-

3) FomTob) AEPHl ©E AFHL T0%
FHEU D £EHAY, 0% FFE S
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