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OBJECTIVE: A study was undertaken to determine the 
incidence of Acinetobacter baumannii and methicillin 
resistant Staphylococcus aureus (MRSA) contamination 
on reusable phlebotomy tourniquets at Wilford Hall 
Medical Center, Lackland AFB, TX. 
 
DESIGN: Reusable tourniquets (n=200) were collected 
after being used for one day in the outpatient blood 
collection center (n=100) or during morning blood 
collection rounds on inpatient wards (n=100). 
Tourniquets were cultured and growth was screened for 
A. baumannii and S. aureus. A. baumannii isolates were 
identified using colonial morphology, oxidase, and 
GNI+ card on Vitek Legacy. S. aureus isolates were 
identified and screened for MRSA using colonial 
morphology, catalase, Staphaurex, and Oxacillin 
screening agar. 
 
RESULTS: Each outpatient tourniquet was used on an 
average of 33 patients and each inpatient tourniquet 
was used on an average of 11 patients. The overall 
contamination rate was 9% (18/200). A. baumannii was 
isolated from 11% (11/100) of the outpatient 
tourniquets and 3% (3/100) of the inpatient 
tourniquets. Methicillin-susceptible S. aureus was 
isolated from 2% (2/100) of the outpatient tourniquets 
and 3% (3/100) of the inpatient tourniquets. No 
MRSA was isolated. One outpatient tourniquet had 
both A. baumannii and methicillin-susceptible S. 
aureus. 
 
CONCLUSIONS: Reusable tourniquets could serve as 
a potential reservoir for bacterial pathogens. 
 
ABBREVIATIONS: CDC = Centers for Disease 
Control; MRSA = methicillin resistant Staphylococcus 

aureus; TSB = trypticase soy broth; TSA II = trypticase 
soy agar with 5% sheep blood; GNI = gram negative 
identification; BAMC = Brooke Army Medical Center. 
 
INDEX TERMS: MRSA, A. baumannii, tourniquet, 
infection control 
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INTRODUCTION  
Nosocomial infections represent a significant public 
health problem, with a high cost in money, morbidity, 
and mortality. During the 1990s, the Centers for 
Disease Control (CDC) estimated that, directly or 
indirectly, the annual number of deaths related to 
nosocomial infection was 88,000. The rate of 
nosocomial infection is estimated at nearly 10/100 
patients admitted to the hospital and the estimated 
annual cost of nosocomial infection with antibiotic-
resistant organisms is up to $4.5 billion.1 On average, 
hospital stays for methicillin-resistant Staphylococcus 
aureus (MRSA) infections cost $14,000 compared with 
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$7,600 for all other stays, and the length of 
hospitalization was more than double-10.0 days for 
MRSA infections versus 4.6 days for all other stays.2 
Common sites of nosocomial infection are the urinary 
tract, lungs, surgical sites, gastrointestinal tract (particu-
larly with Clostridium difficile) and the blood. The site 
of a nosocomial infection determines which organisms 
are most likely to be isolated. Escherichia coli causes 
most nosocomial urinary tract infections.3 Causes of 
hospital-acquired pneumonia include both gram-
positive (Streptococcus pneumonia, methicillin resistant 
and susceptible S. aureus) and gram-negative 
(Haemophilus influenza, Enterobacter spp, Klebsiella 
penumoniae, E. coli) organisms.4 Infections of surgical 
sites are commonly due to methicillin resistant and 
susceptible S. aureus, coagulase-negative Staphylococci, 
Enterococci, and E. coli.5  
 
Acinetobacter is a class of gram-negative aerobe that is 
ubiquitous in soil and water and is also found as normal 
flora in healthy individuals. Acinetobacter species have 
been shown to survive for periods of up to a year on a 
variety of surfaces such as polystyrene, ceramic, 
polyvinyl chloride, stainless steel, and rubber. They are 
an important cause of nosocomial infections, causing 
pneumonia, burn wound infection, urinary tract 
infection, sepsis, and endocarditis.6-11 A. baumannii is 
particularly important among the pathogenic 
Acinetobacter species as it is characterized by a high level 
of antimicrobial resistance and is displaying increasing 
rates of resistance.12 Resistance to meropenem has 
increased from 5.9% in 1998 to 28.6% in 2005 12 and 
Doi et al reported a patient infected with A. baumannii 
that lacked susceptibility to all commercially available 
antimicrobial drugs.13 These qualities, the ability to 
survive on a variety of surfaces and a high level of 
antimicrobial resistance, have lead to a growing concern 
for A. baumannii as a potential agent for hospital 
acquired infections.  
 
An increase in A.baumannii infections among patients 
at military medical facilities treating U.S. service 
members who have been injured in Iraq and 
Afghanistan has been reported in the literature. Two 
medical centers, Landstuhl Regional Medical Center 
and Walter Reed Army Medical Center, identified 102 
patients with blood cultures positive for A. baumannii 

during the period January 1, 2002 – August 31, 2004. 
The two medical centers had a combined total of three 
cases of A. baumannii positive blood culture during the 
previous two years.14 Brooke Army Medical Center 
(BAMC) reported twenty-three soldiers wounded in 
Iraq and subsequently admitted to BAMC who had 
wounds that were culture positive for A. baumannii 
during the period of March 2003 to May 2004. 
Eighteen of the twenty three patients had osteomyelitis 
which had not been identified at BAMC during the 
fourteen months preceding March 2003.15 
 
Studies involving environmental and colonization 
cultures indicate that the source of the A. baumannii 
infections is nosocomial in origin. A study conducted at 
BAMC that included 293 soldiers with no history of 
deployment and who were not healthcare workers 
found no Acinetobacter nares colonization in any of the 
participants indicating that A. baumannii nares colo-
nization in a normal healthy population is very low.16 A 
study assessing the bacteriology of war wounds at the 
time of injury sampled 61 separate acute traumatic 
injury wounds from 49 casualties upon arrival at the 
31st Combat Support Hospital in Baghdad. The study 
revealed a predominance of gram positive organisms of 
low virulence and pathogenicity. No multiple drug 
resistant gram negative organisms were recovered.17 
Another study, conducted in Iraq and Kuwait by the 
Walter Reed Army Institute of Research, found skin 
colonization in only 1 of 160 patients who were 
screened and in only 1 of 49 soil samples but A. 
baumannii-calcoaceticus complex isolates were recovered 
from treatment areas in all 7 of 7 field hospitals 
sampled.18 A study at BAMC determined the 
antimicrobial susceptibilities of 142 A. baumannii-
calcoaceticus complex isolates, 95 of which were from 
wounded U.S. soldiers deployed overseas, and found 
broad antimicrobial resistance among the isolates tested. 
The isolates from deployed patients were more resistant 
than the isolates from nondeployed patients though the 
reason for this is unclear.19 

 
A. baumannii continues to pose a serious infection 
control problem in military healthcare settings and has 
been implicated in one case of occupational 
transmission from a U.S. serviceman wounded in Iraq 
to a health care worker.20-23 
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Previous studies have established that MRSA can also 
survive for days to months on environmental surfaces, 
including stethoscopes, tabletops, patient charts, and 
tourniquets.24-32 
 
Instrumentation procedures involving sterile sites may 
provide a point of entry for pathogenic organisms. 
Additionally, pathogens may be spread from patient to 
patient by contaminated environmental surfaces, 
equipment, or the hands of healthcare workers.1 Some 
of these surfaces, such as beds, tables, hygroscopic 
bandages, curtains, and infusion pumps, have been 
implicated as reservoirs for transmission of disease in 
hospital settings.11,33-41 
 
Studies reported in the literature have shown that, while 
not implicitly implicated in the spread of transmissible 
disease, reusable tourniquets may serve as a possible 
bacterial reservoir.26,31,32,41,42 Total S. aureus contamina-
tion rates on the tourniquets examined in the studies 
cited ranged from 5% (10/200) to 77.8% (28/36) 
26,31,39,40,41 and contamination rates for MRSA 
specifically ranged from 0 to 41.7% (15/36).26,31,32,39,40,41 
In one study Acinetobacter spp was included on the list 
of skin flora isolated from reusable tourniquets but the 
rate of recovery was not given.39 To our knowledge 
there are no reports in the literature on the subject of A. 
baumannii contamination rates on reusable tourniquets. 
 
The length of time that the tourniquets in the cited 
studies had been in use varied from one day to 4 
years.26,31,32,40 Leitch et al supplied fresh tourniquets and 
collected them for evaluation after one day of use. They 
found an MRSA contamination rate of 24.4% (32/131) 
indicating that daily replacement will not eliminate the 
potential bacterial reservoir.26 Sacar et al collected 
tourniquets (n=36) before and after implementation of 
hospital infection control measures that included an 
educational program to health care personnel by 
members of the infection control program that 
reemphasized infection control measures, repeated every 
3 months, and a visual display with color posters that 
emphasized the importance of handwashing. They 
found a 36.1% decrease (41.7% to 5.6%) in the 
number of tourniquets contaminated with MRSA one 
year after implementation of the new procedures, 
demonstrating the effectiveness of infection control 

procedures in decreasing but not eliminating the rate of 
contamination.41 These studies indicate that a 
combination of actions would be needed to eliminate 
tourniquets as a potential source of bacterial infection. 
 
Our study examined MRSA and A. baumannii 
contamination rates on reusable tourniquets used in 
outpatient and inpatient settings in a Department of 
Defense tertiary care hospital. 
 
METHODS 
Reusable tourniquets (Fisher HealthCare, Houston, 
TX) were collected after being used for one day in the 
outpatient blood collection center (n=100) or during 
morning blood collection rounds on inpatient wards 
(n=100). The used tourniquets were placed in sterile 
specimen collection bags (VWR International, 
Suwanee, GA) and transported to the lab. Unused 
tourniquets (n=10) were included as controls. 
Tourniquets were transferred to sterile specimen cups, 
covered with 80 mL trypticase soy broth (TSB) 
(Becton, Dickinson and Company, Sparks, MD) and 
incubated at 35 ± 2°C. After overnight incubation the 
TSBs were subcultured to trypticase soy agar with 5% 
sheep blood (TSAII, BBL/BD, Sparks, MD) and 
MacConkey agar (BBL/BD, Sparks, MD). Plates were 
examined after 18-24 hours incubation at 35 ± 2°C in 
ambient air. The detection limit for both S. aureus and 
A. baumannii using this enrichment procedure with 
disposable tourniquets was determined by serial dilution 
to be 104 CFU/mL. A. baumannii isolates were 
identified using colonial morphology, negative oxidase 
reaction, identification of A. calcoaceticus-baumannii 
complex using the GNI+ card on a Vitek Legacy 
instrument (bioMerieux, Durham, NC), and non 
hemolytic reaction on TSA II. S. aureus isolates were 
identified using colonial morphology, positive catalase 
reaction (BD, Sparks, MD), and positive Staphaurex 
reaction (Remel, Lenexa, KS). Methicillin resistance was 
determined by inoculating S. aureus isolates to Oxacillin 
screening agar (BBL/BD, Sparks, MD). Growth on the 
Oxacillin screening agar was interpreted as methicillin 
resistance. No growth on the Oxacillin screening agar 
was interpreted as methicillin susceptibility. No 
susceptibility testing was performed on the A. 
calcoaceticus-baumannii complex isolates.  
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RESULTS 
Each outpatient tourniquet was used on an average of 
33 patients and each inpatient tourniquet was used on 
an average of 11 patients. The overall contamination 
rate was 9% (18/200). A. baumannii was isolated from 
11% (11/100) of the outpatient tourniquets and 3% 
(3/100) of the inpatient tourniquets. Methicillin-
susceptible S. aureus was isolated from 2% (2/100) of 
the outpatient tourniquets and 3% (3/100) of the 
inpatient tourniquets. One outpatient tourniquet had 
both A. baumannii and S. aureus. No MRSA was 
isolated. A. baumannii and S. aureus were not isolated 
from any of the control tourniquets. 
 
DISCUSSION 
Acinetobacter species are capable of survival on 
environmental surfaces for months and this creates a 
potential reservoir for infection.24,37 The incidence of A. 
baumannii contamination of reusable tourniquets has 
not previously been studied. Given the problems that A. 
baumannii has caused in military healthcare facilities 
since the Gulf War we decided to look at the incidence 
of A. baumannii on the reusable tourniquets in our 
facility which is a Department of Defense tertiary care 
hospital. 
 
A. baumannii has a reputation as a hospital-associated 
pathogen, so we were surprised that the rate of 
contamination with A. baumannii was so much higher 
on outpatient than inpatient tourniquets (11.0% vs 
3.0%). There are several possible reasons for this. It 
could be that, on average, the outpatient tourniquets 
were used on more patients than the inpatient 
tourniquets (33 vs. 11) thus increasing the opportunity 
for contamination. Another explanation could be that 
our outpatient population has a higher rate of 
colonization with A. baumannii than our inpatient 
population but this is unlikely since the inpatient 
population is drawn from the outpatients. It is also 
possible that one or more of the phlebotomists working 
in the outpatient drawing facility is colonized with A. 
baumannii or that other environmental surfaces in the 
outpatient drawing facility are contaminated with A. 
baumannii resulting in spread of the A. baumannii to 
the tourniquets. For the purposes of this study we did 
not attempt to rule out any of these possibilities.  
 

While Acinetobacter is most commonly thought of as a 
causative agent of hospital-acquired pneumonia, it is 
also known to cause community-acquired pneumonia. 
It is possible that these outpatient tourniquets represent 
a potential vector for community-acquired A. 
baumannii infection. One retrospective study of A. 
baumannii patients found that those with community-
acquired disease had a higher 30 day mortality rate than 
those with hospital-acquired disease (57.8% vs. 35.4%). 
However, these patients were also significantly more 
likely to have ever smoked and to have had chronic 
obstructive pulmonary disease.42 It may be that the 
same underlying conditions predisposing these patients 
to develop community-acquired disease also herald a 
poor prognosis. Whatever the underlying conditions 
this type of study reinforces the significance of 
community acquired disease in the infectious disease 
arena. 
 
It was also surprising that in our setting there was no 
evidence of MRSA contamination on the tourniquets 
after approximately 4400 subject contacts by the 
phlebotomists. It is possible that the phlebotomists and 
infection control programs are more aware of MRSA 
and take measures such as dedicated tourniquets for 
known MRSA patients to prevent the spread of MRSA 
on multi use items such as tourniquets. We feel that the 
lack of MRSA contamination is the result of an effective 
infection control program and perhaps the program 
needs to be broadened to include all potential multi 
drug resistant pathogens instead of focusing on only the 
best known ones. 
 
All of our tourniquets were replaced on a daily basis for 
the study and we collected the tourniquets at the end of 
the day. However, if a tourniquet was contaminated 
with blood during the process of a venipuncture 
procedure the tourniquet was disposed of and another 
was obtained for use. We did not culture any blood 
contaminated tourniquets nor did we evaluate how 
often the phlebotomists replaced their tourniquets 
during the day. Differences in practices with regard to 
hygiene and infection control as well as the efficacy of 
sanitation control protocols are other possible 
contributing factors which we did not attempt to 
evaluate or control in this study. In addition we did not 
attempt to identify any differences in the inpatient and 
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outpatient isolates or determine the antimicrobial 
susceptibility patterns. 
 
We were encouraged by the low rate of contamination 
of A. baumannii and MRSA on the tourniquets used by 
the phlebotomy teams in our hospital. However, any 
rate of contamination is cause for concern. It is likely 
that a combination of actions would be necessary to 
eliminate phlebotomy tourniquets as a potential 
reservoir for nosocomial infections. Even instituting a 
policy for single use tourniquets would probably not be 
sufficient since a phlebotomist with poor hand hygiene 
could transfer pathogens from the last patient to the 
new tourniquet. Infection control is a constantly 
evolving process and we must be vigilant in anticipating 
the need for and implementing the improved methods 
necessary to provide a safe environment for our patients.  
 
DISCLAIMER 
This material represents the personal statements of the 
authors and is not intended to constitute an 
endorsement by the 59th Medical Wing or any other 
federal entity. 
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