The potential role of X ray technicians and mobile radiography
equipment in the transmission of multi-resistant drug resistant bacteria

in an intensive care unit at Hadassah Ein Kerem.
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[9IXQ .0'MTIZN DA7UN 1Y WX NP NN AN )NNR NHVY Apynin 27w D'y
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D'NI7'¥N 220 DI'0A [AVIN 'YONN INP7AY NIFANNN NIRXIN (3 X720

NINIYKRI NI'O¥XN nnynn X NN0YT 27yn
N=30 N=29 N=15
nann nikxim| Number % Number % Number % P
0'T'MYy D'ATAANIX
Acinetobacter baumannii 5 17 0 0 4 27 2b
Klebsiella pneumoniae 6 20 0 0 5 33 1a,2b
Pseudomonas aeruginosa 1 3 0 0 0 0
Stenotrophomonas maltophilia 1 3 0 0 0 0
Resistant G negatives® 12 39 0 0 7 47 1c,2¢]
VRE 1 3 0 0 2 13
D'T'MY DI'KY DMTAAIN
Sensitive G positives, 6 19 6 21 12 80 2¢,3¢
Sensitive G negatives 6 19 5 17 9 60 2b,3b
nI'ry nirann 11 37 22 67 1 7 1b,2c,3a

P values:
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NNIYNNN A7 NNIY? DNIMIVURIN NI'OXNN v

1a: p<0.05, 1b: p<0.01, 1c: p<0.001

X NHO7 ApYNnn 27w NNIY? NRAWwnNnn Q%Y

2a: p<«0.05, 2b: p«0.01, 3b: p<0.001

KX NIOT 2pYNN 270 NNV NIMIYRIN NIFOXNN A7Y

3a: p«0.05, 3b: p«0.01, 3c: p«0.001
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TTIA [N DNIIYKRIN NI'DXYNN 27W2A [A010N 1'wONn INP72W NinaTin Niny 7y
Pulsed field njp'1a nd>wa ,(multi drug resistant) niann nionn% Ty A.baumanii
nian maTn (4,8,9 nniv) witw 17x 11inn .1 namn- gel electrophoresis (PFGE)

TOUIND N'nw (5,6,7 nNiw) n72inn TTIAW A. baumanii 7 DINTIIT? IT DINTN D'09
NINIAT .JA0IN 'WIAN 17X NINMAT INPZ72 [N2 N9IPNN NNINA YNl 719'07 nT'h
0'90I11 NINIENANI ]A0IN N'YINN ,D'TOVIRAN INP7AY A. baumanii TTIA [n2 NINNX

NIV 0'09 NIMNAN IN'ATN ,NSIPN NNIXA D'2InN N2

INP7AY NIN'AT? N7INN INP7AYW NIN‘AT 2 N'o1x DINT NIk PEGE nikyim @1 namn
.][A01NN T'wOnn

Dendrogram showing
degree of relatedness PFGE gel

A.baumanii isolates from clinical cultures -

A .baumanii isolates from X ray machine <=
A.baumanii isolates from other hospital sites <=
Isolates with identical band patterns *
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4 X7101 707 0'vrom o' TN NNavn? "n'oa" nTamn om'n

20270 YO DTN NNAYN7? "pp'oa o 4 X710
i

NINIYKXI NI'O¥YN nNNN N NIV 2pyYn P
]A0N "'WONN DPT R NNt YjD>'oa o't 1oon
"|1>'02 0™ o 740 389 221
Klebsiella pneumoniae 162 22% 111 29% 36 16% 1a,2c
Pseudomonas aeruginosa, 135 18% 91 23% 0 0% 1a,2¢,3c
Acinetobacter baumannii 155 21% 25 6% 2 1% 1¢,2b,3c
\VRE 140 19% 66 17% 41 19%
MRSA 191 26% 81 21% 24 1% 2b,3c

P values:

NNIYNNN 27¢ NNIY7 NINIYRIN NI'OXNN A7
1a: p<0.05, 1b: p<0.01, 1c: p<0.001
KX NIVY ApYNN A7 NNIY? NIynnn A7
2a: p<0.05, 2b: p<0.01, 3b: p<0.001
KX NIV7 ApPYNN 279 NNV NIMIYRIN NIFOXNN Q7Y

3a: p«0.05, 3b: p<«0.01, 3c: p<0.001

DT N'2IN AN7ANNY INXR? N7IN7 TID9YKRN ' 0 TN DIN'T NNavn? "jinoa om
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Summary

A nosocomial infection is defined as an infection that is acquired during
hospitalization, and is a major concern in hospitals worldwide. In addition to
increased morbidity and mortality, nosocomial infections are associated with
multi resistant bacteria and with high incidence rates in intensive care units.
It is found in many researches that a major proportion of nosocomial
infections are thought to have their origins in the transfer of bacteria from
patient to patient, and the primary mechanism of this transfer is thought to be
caregivers’ hands. In addition, an educational intervention to improve infection
control measures can decrease this transfer of bacteria.

During hospitalization, and especially during hospitalization in ICU, patients
are being treated by many different staff members. These staff members,
including physicians, nurses, physiotherapists and more, pass routinely from
patient to patient every day.

A routine part of ICU care for almost all patients is the performance of daily
chest x-rays, often carried out sequentially on all patients. The procedure by
which x-rays are performed requires close contact between the radiology
technician and the patient (while lifting the patients and inserting the x-ray
cassette behind the patient’s back), and the nature of the x-ray round may

thus predispose to transfer of bacteria from patient to patient.
The goal of this study was to check if multi resistant bacteria are transferred to

the portable X-ray machine during routine X-rays in the ICU, and if so, could

an educational intervention reduce this transfer.
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The study was designed as an observational study with educational
intervention, and was performed in the medical and surgical ICU’s of the
Hadassah Hebrew University Medical Center at Ein Kerem.

The study included 3 phases: observation, intervention and follow up.
Observation of the x-ray technicians were done in all 3 phases as follow: 14
infection control steps during one chest x-ray were defined, and divided to 4
subgroups: before touching the patient, after inserting the cassette but before
touching the x-ray machine, after performing the X ray but prior to removing
the cassette, and after removing the cassette but before moving on to the next
patient. For each of the mentioned steps, a yes\no notation was recorded for
each x-ray preformed. In addition, microbiology cultures were taken in a
sterile technique from the surface of the x-ray machine before and after the x-
ray round in part of the days of all 3 phases.

Phase 1: observation.

During this phase, the observation of the x-ray technicians was performed
without their knowledge. Microbiology cultures were taken in part of the
occasions from the surface of the x-ray machine before and after the x-ray
round.

Phase 2: intervention.

During this phase an educational intervention was done. It included a short
explanation about the importance of infection control and the steps that
should be taken in order to achieve it. The explanation was given to the x-ray
technicians every morning before the x-ray round.

Observation and microbiology cultures in this phase were done similar to the

observation phase.
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Phase 3: follow up.

6 months after the intervention phase, a follow up phase took place.
Observation and microbiology cultures in this phase were done similar to the
observation phase, and the goal was to check weather a change in infection

control could be preserved after the daily education intervention was stopped.

Results: Surveillance of 173, 113 and 120 chest X rays was performed
during the observation, intervention and follow-up phases. Adequate infection
control practice improved from 2/173 (1%) in the observation phase to 48/113
(42%) during the intervention phase (p<0.001), but deteriorated on long term
follow up to 12/120 (10%) (p<0.001 for follow-up vs intervention and
observation phases). Resistant Gram negative bacteria were cultured from
the X ray machine on 11/30 (37%), 0/29, and 7/14 (47%) occasions during the
observation, intervention and follow-up phases respectively.

Pulsed field gel electrophoresis demonstrated genetic identity between some
Acinetobacter baumannii isolates from X-ray machines and clinical cultures
that were taken from patient hospitalized at the ICU in the same period of the

study.

Conclusions:

Multi resistant bacteria were found in cultures taken from the x-ray machines
in more than half the days in the first phase of the study, the observation
phase. In the phase that included educational intervention, phase 2, an
improvement in infection control practice was noted and at the same time no

multi resistant bacteria were found in the microbiology cultures taken from the
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x-ray machine surface. This important improvement was not preserved after
the educational intervention was stopped, and a few months after this
intervention, a decrease in the occurrence of adequate infection control was
recorded in the observations in the follow up phase. In addition, cultures taken
from the surface of the x-ray machine were positive for multi resistant bacteria
during the last phase.

This data indicates that the routine x-ray round done every day in the ICU,
and the x-ray technicians that perform the x-ray, can be an important part of
the network of infection transfer in the ICU. Moreover, it was shown in this
study that simple infection control steps, achieved by educational intervention,

could break this dangerous chain of infection transfer.
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