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Clinical investigation to determine whether an education program could
decrease the rate of catheterassociated infection in the medical ICU was
carried out. One hundred ninety one and two hundred forty five catheters
were surveyed during study in precourse and in postcourse period respectively.
There were found four-fold decrease rates of catheter-associated infection
and two-fold decrease occurrence of positive roll-plate culture of the
catheter. The actual number of microbial isolates decreased from 116 to 48,
with a decrease in the percentage of fungal isolates, Corynebacterium spp,
and an increase in the percentage of Gram-negative bacterial isolates during
the postintervention period compared to the preintervention period.
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Introduction

Central venous catheters are commonly employed in the management
of critically ill patients. Primary bloodstream infections resulting from cen-
tral venous catheterization are a common cause of excess morbidity, mor-
tality, and medical-care costs in the ICU setting [3]. The National Noso-
comial Infections Surveillance system for the Centers for Disease Control
and Prevention (CDC) reports a catheter-associated bloodstream infec-
tion rate of 5.7 per 1,000 catheter days [4].
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Several recent studies [1, 5] indicate that educating health-care work-
ers on evidence-based approaches for the prevention of these infections
can decrease their rates. The utilization of health-care worker education
is an important element in programs aimed at the prevention of hospital-
acquired infections.

Therefore, we carried out a clinical investigation to determine wheth-
er an education program could decrease the rate of catheterassociated in-
fection in the medical ICU (intensive care unit) in Military medical clini-
cal hospital of Central Region in Vinnitsa, Ukraine.

Materials and methods .

This study was conducted in a Military medical clinical hospital of
Central Region (400 beds). The medical ICU (12 beds) is a closed ICU
with a multidisciplinary patient care. Nurse staffing is maintained at a ra-
tio of three patients per nurse, and central venous catheters are usually in-
serted by physicians. During a 6-year period (January 2006 to December
2012), all patients admitted to the medical ICU were prospectively sur-
veyed for the occurrence of central venous catheter-associated infection.
The intravascular catheters (central venous catheters) employed through-
out the hospital during this study period were standard catheters without
antimicrobial or antiseptic coatings.

The mandatory education program was implemented in DEC 2009.
It was directed toward ICU nurses and physicians (13 physicians and 23
nurses). Their main aim is to highlight correct practices for the prevention
of catheter-associated infections. The program consisted of a self-study
module on risk factors and practice modifications involved in catheter-re-
lated infections and briefings at scheduled staff meetings.

Information covered in self-study module:

1. Number of hospital-acquired bloodstream infections in the world
annually

2. Percentage ICU bacteremias associated with intravenous devices

3. Aseptic technique

4. Risk of infection in subclavian vein catheterisation

5. Migration of skin organisms and contamination of catheter hub

6. Contamination in long-term catheters

7. Symptoms of catheter-related bloodstream infection

8. Sending catheter tip for culture

9. Timing of scheduled intravenous gauze dressing changes

10. Handwashing and sterile glove usage
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11. Mask utilization

12. Antimicrobial ointment usage

13. Frequency of luer-lock cap changes

14. Accessing catheter ports

15. Blood culture technique

Each participant was required to complete a pretest before reviewing
the study module and an identical test after completion of the study mod-
ule. Fact sheets and posters reinforcing the information in the study mod-
ule were also posted throughout the ICU.

To determine rate of catheter-related infections precourse and post-
course surveillance for such infection was performed during 2009-2012
years.

Catheter-related infections were defined as meeting definition three of
the CDC Cardiovascular System Infection criteria for arterial or venous
infection [2]. Fulfillment of this definition required the presence of fever
(temperature 38°C), pain, erythema, or heat at the catheter site plus the
presence of a negative blood culture or absence of any blood cultures and
the presence of a positive roll-plate culture of the catheter. Catheter with
positive roll-plate culture and without symptoms of inflammation con-
sidered as contaminated. Blood cultures were predominately drawn only
through a peripheral vein. Catheter and bloodstream isolates were not mo-
lecularly typed.

Comparison of the rates of catheter-associated infection and the num-
ber of cases contaminated catheters in the preintervention period to the
postintervention period was done.

Results and discussion

One hundred ninety one and two hundred forty five catheters were sur-
veyed during study in precourse and in postcourse period respectively. The
total number is four hundred forty one.

Sixteen episodes (8%) of catheter-associated infection occurred in
the 24 months before the introduction of the education program. 67 cas-
es (34%) of positive roll-plate culture of the catheter without symptoms of
inflammation occurred. Two cases of catheterassociated bloodstream in-
fection occurred.

During the postintervention period (calendar years 2011 and 2012), a
total of 4 (1,6%) episodes of catheter-associated infections were recorded.
36 (15%) cases of positive roll-plate culture of the catheter without symp-
toms of inflammation occurred. There were no cases of catheterassociat-

354



ed bloodstream infection in postintervention period. This represents four-
fold decrease rates of catheter-associated infection and two-fold decrease
occurrence of cases of positive roll-plate culture of the catheter.

Bacteria identified in the both preintervention

and postintervention periods

Table 1

. . . . Microorganisms iden- | Microorganisms iden-
Mlcro;ngamsms identified tified ingthe preinter- | tified in %he postinter-
rom catheters . . . .
vention period vention period

S. epidermidis 30 (25,9%) 19 (39,6%)
S. haemolyticus 14 (12%) 4 (8,3%)
S. capitis ssp capitis 6 (5,2%) 5(10,4%)
S. pasteuri 2(1,7%) -
S. cohnii ssp cohnii 2(1,7%) -
S. hominis ssp. hominis . 2(1,7%) -
D. nishinomiyaensis 2(1,7%) -
K. varians 4 (3,5%) -
M. luteus 2(1,7%) 1(2,1%)
A. calcoaceticus 8 (6,9%) 3(6,3%)
A. Iwoffi 16 (13,8%) 8 (16,6%)
S. mizutae 8 (6,9%) -
P. aeruginosa 2(1,7%) 1(2,1%)
S. faecalis 4(3,5%) -
C. albicans 2(1,7%) 1(2,1%)
Corynebacterium sp 8 (6,9%) 4(8,3%)
Myrroides sp 4(3,5%) 2 (4,2%)
Total 116 48

The most common bacteria identified in the both preintervention and
postintervention periods were coagulase-negative staphylococci. The
actual number of isolates decreased from 116 to 48, with a decrease in
the percentage of fungal isolates, coagulase-negative staphylococci and
an increase in the percentage of Gram-negative bacterial isolates dur-
ing the postintervention period compared to the preintervention period
(Table 1). The number of patients with multiple microorganisms isolat-
ed from catheter by roll-plate culture also decreased from 14 to 6. In two
cases of catheterassociated bloodstream infection aerobic Gram-nega-

tive rods were isolated.
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Conclusion

1. Our study demonstrated that an education program directed at nurs-
es and physicians working in the medical ICU setting may significantly re-
duce the incidence of catheter-associated infection.

2. The consistent impact of education programs on the reduction of
catheterassociated infection suggests that their implementation should
be routine in hospitals caring for patients at risk for these infections.
Maintaining very low rates of CRI requires a multidisciplinary ap-
proach involving the entire health care team, the use of novel technol-
ogies in patients with the highest risk of CRSI, and frequent reeduca-
tion of staff.

3. Despite the decreased catheter-related infection rate a number of
limitations are present in this study. In a pre- and post- observational,
nonrandomized study, the ICU staff is not blinded to either the presence
of or the recipients of the intervention. Other potential limitations of our
study were that we did not evaluate outcomes with catheters inserted in
other than subclavian site or catheters with more than one lumen and pro-
duced from other polymer material.
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B.II. Kosarvuyk, JI. M. Xre6oecoxa, B.M. Kondpamrox, O.J1.Ionua-

po6, B.M.Ouiiinux, JI.B. [anesuu, O.I1.Kondpamrwx. Bniue nas-

HaavHux Kypcie 04 nepconany 6iddinenns peanimauyii na wacmo-

my KOHmAaMIRauil 4eHmpaibHuX 6eHO3HUX Kamemepie ma po36uUmokx

xamemepacoutiosanux ingpexyii. Bunnuys, Yxpaina.

Kaouosi caoea: naguarvna npozpama, xkamemepacouitioeana in-

dexuia.

Y Oocrioocenni susnauanu, uu modxce 6NPOBAONCEHHA HABHANBHUX NPO2-
pam 045 hepconany 8i00ineHHs peanimayii 3HUUMY HACMOMY KOHMAMIHQyil
UEHMPOAbHUX BEHO3HUX Kamemepie ma PO3eUMoK Kamemepacoyiliosanux
inghexyis. Memodom nocisy Ha wjineHe nodxcuere cepedosuuie 0OCAIONCEHO
191 ma 245 yenmpansrux éeHo3nux kamemepie y nepiod do ma nicas 3acmo-
CYBAHHS HABHAALHOT Npo2pamu 6ionogiono. BidGynocs womupuxpamue 3HuU-~
JCeHHs yacmomu eunaokie kamemepacoyiiioeanux ingexyiii ma deoxpamue
BHUDCEHHA Yacmomu @UOINeHHA KOMAMIHO8AHUX Kamemepig 0e3 03HaK iH-
Qixysanns. Kinokicms eudinenux mikpoopeaniamie snuzunocs 3i 116 do 48
3i BHUNCEHHAM Yacmku zpubis, kopurebaKmepiii ma 3poCMARHAM HacmKu
2PaMHe2amUBHUX NAAUYOK nicas imnaemenmayli HaguanvHol npozpamu.

B.Il. Kosaavuyx, JI.M.X1e6oeckasn, B.H.Kondpamrwx, O.J1.Ionua-

poe, B.H. Ouetinux, JI.B./lanesuy, E.II Kondpamiox. Bausnue o6y-

HAIOUUX KYPCO8 0451 NEPCOHAA OMOeaeHUA PEAHUMANNN HA HACMO-

my KOHMAMUHAUUN YeHMPAaAbHbIX 6CHO3HBIX KAMemepoe i pazeumue

Kamemepaccouyuupoeannvix ungexyuii. Bunnuua, Yxpauna,

Karoueaste caoea: obyuarowana npozpamma, xamemepaccouuupo-

eannas ungerxyus.

B uccaedosanuu onpedensnu, moxcem au eHedperue 0GyHaOUWUX NPOCDAMM
0A8 REPCOHANA OMOeNeHUs PeAHUMAYUU CHU3UMb YACMOMY KOHMAMUHAYUY
UEHMPQNbHBIX 6EHO3ZHbIX KAMemepos U pasgumue KamemepaccoyuUpOGaHHbIX
ungbexyuii, Memooom noceea Ha MeepoyrO RUMAMEALHYIO CPedy UCCAeO08GHO
191 u 245 yenmpansroix geHo3nbsix Kamemepoe & nepuod 0o u nocae gHedpe-
Hus obyuarowell npoepammol coomeemcemeento. Ipouszoutno wemeipexxpamuoe
CHUdICEHUE 4ACMOMbL CAYHALE KAMEMEPACCOYUUPOBAHHYIX UHDeKYUli u 08yK-
DAMHOE CHUMCEHUE 4aCcmomyl 6bl0eieHUs KOHMAMUHUPOBAHBIX KAMEmepoe
Oe3 npusnaxoe unguuyuposanus. Koauuecmso @bi0eneHHbIX MUKPOOPZARUIMOE
cHuzusoce co 116 do 48 co cHudcenuem doau epubos, KopureGakmepuii u yge-
AuYeHUueM QoAU 2PAMOMPULAMENbHBIX NAA0YeK HOCAe UMNAECMeHMAUUU oGy1a-
wouelt hpoepammet.

357



