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ABSTRACT

Introduction: High peripheral blood culture contamination rates (BCCR) in the emergency department (ED) contribute to overuse
and harm. This study describes 2 years of quality improvement (Ql) interventions that aimed to decrease a high BCCR in a pedi-
atric ED. Methods: The QI team created a Key Driver Diagram with multiple Plan-Do-Study-Act (PDSA) cycles. PDSA interven-
tions included a venipuncture sterility checklist (PDSA1), phlebotomist feedback system (PDSA2), and physician ordering guidelines
(PDSAS). The specific aim was to decrease the BCCR by 50% within 24 months. The secondary aim was to decrease the peripheral
blood culture ordering rate (BCOR) by 10% within 24 months. The balancing measure was the proportion of pathogenic bacteremia
cases at ED return visits before and after PDSAS implementation. A financial measure estimated the savings in charges between the
observed and expected contaminants in PDSAS3. An interrupted time series design applied statistical process control methodology
to detect special cause variations. Results: The BCCR in the baseline, PDSA1, PDSA2, and PDSAS periods were 3.02%, 2.30%,
1.58%, and 1.17%, respectively. The BCOR in the baseline, PDSA1, PDSA2, and PDSAS periods was 4.80%, 4.26%, 3.82%, and
3.49%, respectively. Special cause variations occurred after PDSA cycle implementations for both BCCR and BCOR. There was
no change in the balancing measure. The interventions were associated with an annual prevention of 95 contaminants and savings
of $300,070. Conclusions: Interventions that focused on improving venipuncture technique and limiting unnecessary blood cul-
tures were associated with fewer contaminants and the achievement of the Ql team’s project aims. (Pediatr Qual Saf 2018,3:€104;
doi: 10.1097/pg9.0000000000000104; Published online September 19, 2018.)
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Depending on the age and condition of
the patient, a contaminated blood culture
may result in repeated blood culture, lum-
bar puncture, and/or hospital admission.
Although the national benchmark for
XY blood culture contamination rates (BCCR) is
2-3%, many EDs have reported rates as high
as 11%.+* Multiple studies in the ED have tested
interventions to decrease blood culture contaminants,
achieving contamination rates as low as 1.4%.713
In 2015, a group of ED nurses approached ED lead-
ership at the Children’s National Medical Center with
their concerns regarding patient harm and costs related
to the high number of peripheral blood culture contami-
nants in their patients. The BCCR for the prior 12-month
period, July 2014 to June 2015, was 3.02%, similar to
a previously published BCCR of 2.9% from this insti-
tution between 1994 and 1996.* ED leadership assem-
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bled a multi-disciplinary team of nurses and physicians
to address this problem using quality improvement (QI)
principles and the Model for Improvement framework.'
The team’s global aim was to reduce the number of
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peripheral blood culture contaminants. The specific aim
was to decrease the BCCR by 50% within 24 months of
project implementation. The team hypothesized that 2
key drivers would achieve their project’s aims: increasing
venipuncture sterility and decreasing the number of blood
cultures ordered.

METHODS

Setting

This prospective, single-center, interrupted time-series
design QI project occurred in an urban, academic pedi-
atric ED that sees approximately 90,000 patients per
year. The ED is a level-one trauma center that is part of a
free-standing children’s hospital with 320 inpatient beds.
A trainee (eg, pediatric resident or emergency medicine
resident) and an attending physician see the majority of
ED patients. Registered nurses and ED patient care tech-
nicians perform all venipunctures. Henceforth, the term
“phlebotomist” describes the ED member drawing the
blood culture sample. The processing of blood culture
samples was previously described.'* The study received
exempt status from the institutional review board.

Interventions

The QI team consisted of 4 ED nurses and 4 ED physi-
cians. Two of the QI team nurses were educational lead-
ers, and QI team physicians included the medical direc-
tor and the chief of the division. Other content experts
included the chief of microbiology, ED technicians, pedi-
atric emergency medicine fellows, and an ED statistician.
The team built a key driver diagram (Fig. 1) to display
the global aim, specific aim, and key drivers. Three Plan-
Do-Study-Act (PDSA) cycles occurred during this project.

SMART AIM KEY DRIVERS

Decrease blood
culture Increase

PDSA #1: Venipuncture Checklist

For PDSA1, the QI team addressed the key driver of
improving venipuncture sterility. The team reviewed the
hospital’s phlebotomy policy and published interventions
that had decreased BCCRs in similar settings.”*""* The QI
team nurses discussed the feasibility of implementing evi-
dence-based new practices phlebotomists at change-of-shift
team huddles and in individual conversations. The QI team
reviewed the feedback from this group and amended the
hospital phlebotomy policy with specific instructions for
drawing peripheral blood cultures (Supplemental Digital
Content 1, available at bttp://links.lww.com/PQ9/A36).
The primary additions to the policy included improving
hand hygiene technique, and requiring phlebotomists to
wear face masks, don sterile gloves, and scrub the culture
site for 30 seconds before phlebotomy. A 30-item checklist
documented covered all items from the policy. This check-
list was affixed to the side of mobile phlebotomy carts for
visibility at the point of care (Fig. 2).

Next, the QI team nurses changed the setup of the
phlebotomy cart to have all supplies required for check-
list completion in proximity to each other in 1 drawer.
To reinforce knowledge and practice with the check-
list, all ED nurses and technicians completed an online
module with a knowledge assessment test, performed
the checklist on a simulation model, and were required
to repeat the simulated performance of the checklist as
part of annual competency reviews. In addition, the QI
team designated several phlebotomists as “superusers”
who would coach other phlebotomists at the bedside
on the new venipuncture process. The alterations in
PDSA1 focused on key change concepts including stan-
dardization (ie, new policy), cross-training (superusers),
and setup time reduction (ie, phlebotomy cart redesign).

INTERVENTIONS

contamination / venipuncture [«
rate in the ED by sterility

50% within 24
months of project

1. Adopt evidence-based nursing policy for
drawing cultures?

2. Include sterile venipuncture technique in
annual nursing competency signoffsa

3. Online nursing education & quiz on new
practice procedures?

4. “Superuser” techs to teach others in the
new technique®

5. Engineer venipuncture carts to contain
everything in checklist

1. Blood culture ordering guidelines to limit
blood cultures for low-yield conditions24

2. Institute a shared accountability system for
adhering to the guidelines®

implementation Decrease
number of
blood culture
orders
GLOBAL AIM

Decrease blood
culture
contaminants
in the ED

Fig. 1. Key driver diagram.

Change Concepts:
aStandardization, PCross-training, *Setup-time
reduction, 90verkill reductions, EReminders
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PIV NPG APPENDIX F: BLOOD CULTURE CHECKLIST

0 Obtain physician order and lab slips

m Obtain supplies

(Iv kit, IV catheter, sterile gloves, masks, tourniquet, chlorhexidine swab,
culture bottle, transfer device, flush, appropriate size syringe for 1mL of
blood per patient’s year of age to max of 10mL)

m Establish clean work area
m wipe surface with purple top wipes and allow to air dry

m Perform hand hygiene and don mask
m Identify patient using name and MRN
0 Discuss procedure with patient and family and give mask to

everyone in the room

m Offer comfort measures to patient/family
- buzzy -parental console
- jtip - distraction - comfort position

- sweet ease

0 Use tourniguet to select PIV site then remove tourniquet

0 Set up supplies
m Open sterile gloves
- Glove packaging can be used as the sterile field as long as
paper does not become wet
m Drop contents of [V kit, syringe(s), IV catheter, swab stick, and
transfer device onto sterile field
0 Open nan-sterile flush and place NEXT to sterile field

= Open culture bottle and clean top with chlorhexidine pad for 15
seconds. ALLOW TO AIR DRY WITHOUT SWAB ON TOP.

0 Reapply tourniquet

0 Don sterile gloves and connect syringe to cap and t-connector

m While keeping your dominant hand sterile, clean culture site and
surrounding skin for 30 seconds with chlorhexidine swab stick using
vigorous back and forth friction.

m LET AIR DRY COMPLETELY.

O Insert catheter using sterile technique
0 Place a strip of tape to secure the PIV and attach t-connector while
keeping syringe sterile
0 Withdraw blood for culture
- 1mL of blood per patient’s year of age - max of 10mL

m If 1 person: place syringe on sterile field
o If 2 people: sterile nurse inoculates bottle with specimen
while the second nurse holds the IV site

0 Draw any other labs that are needed after the culture is drawn

O Remove tourniquet

0O Flush PIV gently while assessing site to confirm placement

0 Finish securing PIV per policy (pad the hub}

0 If 1 person: inoculate bottle - remember that gloves are not sterile
0 Dispose of needle in sharps container

0 Label specimen using 2 patient identifiers

0 Remove gloves and perform hand hygiene

0 Document in Cerner

PIV-23

Fig. 2. ED peripheral blood culture checklist. IV, intravenous; MRN, medical record number; NPG, nursing practice guideline; PIV,

peripheral intravenous line.

The start of PDSA cycle 1 (7/1/2015) was the announce-
ment of the specific aim as an ED-wide quality goal by
e-mail and staff huddles. This announcement coincided
with the start of the period of checklist design, online
training, and simulation training for the ED phleboto-
mists. Of the 150 ED phlebotomists, 98.7% completed
the online module, and 94.7% completed the simula-
tion model training.

PDSA #2: Phlebotomist Feedback

The start of PDSA2 (12/1/2015) initiated a feedback
process to ED phlebotomists for contaminant blood cul-
tures. Starting in PDSA2, an ED data analyst e-mailed
the QI team a Microsoft Excel (v2013; Seattle, Oregon)
document that listed all positive (pathogen or contami-
nant) and negative (no growth after 5 days) peripheral
blood culture results from the prior week. If a positive
culture was a contaminant, the nurses on the QI team
reviewed the case with the patient’s phlebotomist, in
person, to obtain feedback on barriers to the perfor-
mance of the checklist and to review all of the items on
the checklist.'

PDSA #3: Ordering Guideline

The start of PDSA3 cycle (7/1/2016) began when the QI
team created and implemented the intervention of blood
culture ordering guidelines. This guideline addressed the
key driver of decreasing the number of blood culture
orders (Fig. 3). To create this guideline, the QI team
reviewed the primary diagnostic codes from the elec-
tronic health record of the 4,336 blood cultures from
the 1-year baseline period. The QI team sorted the list
alphabetically by the International Classification of
Disease codes and assigned 2 ED physicians to each of
the infection-related conditions with at least 5 occur-
rences during the baseline period, with at least 1 of the
2 physicians being a physician on the QI team. For each
condition, the physicians assessed peer-reviewed papers,
content expert analyses (eg uptodate.com), and evi-
dence-based guidelines. The 2 physicians then reached
consensus on categorizing the conditions into 1 of 3
categories: (1) low-risk (patient with either a very low
risk for bacteremia and/or a low chance that the blood
culture results would lead to a change in clinical man-
agement); (2) high-risk (blood culture indicated due to
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In triage, ED, or last 24 hours:
Fever (238C) or hypothermia (<35.5C)

Pediatric Quality and Safety

" CNHS ED Blood Culture -Clrde'r'ing- Guidelines (Ubdated 7/3/1 7) )
*These are guidelines and not a substitute for clinical judgment

- AND , - EXCLUSION criteria from algorithm:
No exclusion criteria (see box on right) NO Age <60 days or Premature (<35 weeker, corrected age <44 weeks)
+ Asplenia (functional or surgical)
| Central line or other internal hardware
Manage as . . .
YES ; Chronic cardiac or renal disorder

appropriate to . .

clinical findings Cystic fibrosis

Fever >7 days with Fever of Unknown Origin
TN (Off guideline) Vs s

" Riskof

“~__Bacteremia?
-

ILL / Toxic, hypotensive, or suspected sepsis by physician review
On antibiotics or immunosuppressants (e.g. transplant)
Oncologic, sickle cell, WBC/neutropenic disorder

LOW RISK S~ HIGH RISK X " .
Blood culture ~ Blood culture Post-dlschar.g‘e from h(zsPltal (<14 days) or operation (<28 days)
NOT recommended Return ED visit for positive blood culture result
recommended™ Short gut syndrome
* Nurse Travel (<28 days) outside country, or contact with bacteremic patient
reviews
" Bcx S vES _’ gU]:?tILnes Order B-Cx LOW RISK (for ba(.:tfefemia) t.:t:fnditiuns, with fe‘{er or hypothermia:
~._ordered? - 3 Abdomen: appendicitis; vomiting; non-bloody diarrhea syndrome
~_ orderlng CNS: Febrile or generalized seizure (returned to baseline); Headache
] provider without meningismus
NO GU: UTI without urosepsis
X HEENT: Conjunctivitis, pre-septal cellulitis, non-complicated sinusitis,
N dental abscess, herpangina, acute otitis media
/MD L N Pulmonary: Asthma, bronchiolitis, croup, outpatient or non-ICU
N / MD \\ [ pneumonia without abscess/effusion/empyema
requests \>{- YES —/ cancels - NO -’ 1.Draw Skin: Cellulitis, abscess, burn (initial), blanching rash, chicken pox
N Draw & ™ pd 2. Label Withe infection. hand f h di
Hold? \order? y | without superinfection, hand foot mouth disease
\\ ’ \/,/ Vaccines: Temp 239C without source + (22 S. pneum & Hib vaccines)
N
NO YES 1D HIGH RISK (for bacteremia) conditions, with fever or hypothermia:
- Draw Send Cardiac: endocarditis or myocarditis/pericarditis concern
2. Label . . ) ) .
. i B-Cx to lab CNS: Seizure with focal signs or not returning to baseline, altered
3. HOLD at bedside until o .
T—""" X A mental status, meningismus
STOP: patient disposition determined .
Exposure: meningococcus
Do not Draw B-Cx HEENT: complicated sinusitis, orbital cellulitis
Influenza: if sudden fever spike days after start of influenza-like illness
Ortho: osteomyelitis, septic arthritis, myositis
Discard B-Cx. Pulmonary: complicated pneumonia (abscess, effusion, empyema, or
Do not send to lab N ICU admit)
" Pre-patient ™. N L. . . .
" depart MD ™ Skin: burn (return visit), petechiae below clavicles, superinfected
; NO ——< eparture, >— YES — herpes or varicella

. decidesifaB-Cx _
T isneeded -

N

Fig. 3. Blood culture ordering guideline. ICU, intensive care unit;

Results: Fever without source patient + (ANC>10K or WBC>20K)
Vaccines: Temp 239C without source + (<2 S. pneum + Hib vaccines)

WBC, white blood cell.

either a high risk of bacteremia and/or high chance that
the blood culture results would lead to a change in clin-
ical management); or (3) excluded from the guideline
because blood cultures were indicated based on other
guidelines (eg, leukemia patient with fever).

The QI team incorporated all the conditions and guide-
line recommendations into a process map (Fig. 3). In the
ED, physicians first determined if the guideline applied to
their patient based on whether the patient had an abnor-
mal temperature (= 38°C or < 35.5°C) and had no exclu-
sion criteria. If the patient was not on the guideline, an
alternate ED guideline or appropriate clinical judgment
was applied. If the patient met criteria for the guide-
line and had a high-risk condition, the guideline recom-
mended that the physician order a blood culture, after
which the phlebotomist would draw the blood and send
it to the laboratory.

If the patient met criteria for the guideline and had
a low-risk condition, the physician had the option of
requesting that the ED phlebotomist draw, label, and
hold a blood culture sample at the bedside for up to 4
hours.'® The blood culture could later be ordered and
sent to the laboratory if warranted by patient condition
or disposition. If the physician ordered a blood culture
on a patient with a low-risk condition, the ED phleboto-
mist was empowered, during their simulation training, to
huddle with the ordering physician and review the blood
culture ordering guideline as a part of a real-time shared
accountability process. The ED physician would make the
final determination to cancel the order, cancel the order
but verbally request to draw and hold a blood culture at
the bedside, or send the blood culture to the laboratory.

All contents of the guideline were distributed to all
ED physicians by e-mail and reviewed at 2 consecutive
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monthly division meetings. The QI team incorporated
ED physician feedback into the guideline before imple-
mentation. All ED physicians then completed a manda-
tory online quiz to educate themselves on the guideline
content. Of the 81 ED physicians, 71 (88%) completed
the online quiz, with an average of 92% of questions
answered correctly. The guideline was also available in
the ED on laminated posters on walls near the computer
order entry area and phlebotomy carts.

Inclusion and Exclusion Criteria

The QI team reviewed all data reports from the elec-
tronic health record of all ordered peripheral blood cul-
tures for the baseline period and each week during the
intervention period. Cultures were excluded from anal-
ysis if the patient had a central line, ventriculoperitoneal
shunt, oncologic condition, neutropenia, or a history
of a transplant. Contaminant and pathogen classifica-
tions were determined prospectively from prior studies
(Supplemental Digital Content 2, available at http://links.
lww.com/PQ9/A37).5%14

Measures and Analysis

This interrupted time series study used statistical process
control (SPC) charts to determine special cause variation.'”
The project’s specific aim was to decrease the BCCR by
50% within 24 months. A 50% relative decrease was the
median relative decrease from 6 published QI projects
that focused on reducing peripheral blood culture con-
taminants in pediatric patients.”** An SPC T chart dis-
played the time in days between each contaminant event.
Standard T chart special cause rules included 1 point out-
side of the control limits (3 SD) from center line, > 4 of 5
points > 1 SD from center line on the same side, > 2 of 3
points > 2 SD from center line on the same side, > 8 points
on the same side of center line, and > 6 consecutive points
increasing or decreasing.!”

The secondary aim was a relative decrease in the blood
culture ordering rate (BCOR) among all ED patients by
10% over 24 months. The SPC Proportion (P) chart spe-
cial cause rule was 1 point outside of the control limits
(> 3 SD) from the center line. Because asking ED phy-
sicians to decrease their BCOR might lead to potential
harm by missing bacteremia patients, the proportion of
missed bacteremia patients with an ED return visit less
than 48 hours after discharge was the project’s balancing
measure, with a goal of not significantly increasing this
proportion. The numerator was the number of patients
with pathogenic blood cultures on a second ED visit
within 48 hours, and the denominator was the number of
patients with a blood culture obtained on ED visit 2 with
no blood culture obtained on ED visit 1. The proportions
for this balancing measure were compared between 2
time periods: before (baseline, PDSA1, and PDSA2) and
after PDSA3 implementation.

The financial measure estimated the savings in charges
based on differences between the expected and actual

WWW.pQS.Com

number of contaminants seen in the PDSA3 cycle. We
calculated the expected number of PDSA3 contaminant
cultures by multiplying the annual number of patients
during the PDSA3 cycle by the BCCR and BCOR of the
baseline period. If we assume the adjusted inflation rates
to 2017 dollars, the expected charges were $3,166 per
contaminant.”!8

RESULTS

The BCCR decreased from 3.02% (baseline) to 2.30%
during PDSA1 (venipuncture checklist). During PDSA2
(phlebotomist feedback), the BCCR decreased to
1.58%. During PDSA3 (ordering guideline), the BCCR
decreased to 1.17%. The project’s specific aim was
achieved, with a 61% relative decrease in the BCCR. The
center lines on the T chart improved from a baseline fre-
quency of 1 contaminant every 2.2 days to a frequency
during PDSA1, PDSA2, and PDSA3 cycles of 1 every
3.7 days, 4.1 days, and 7.8 days, respectively (Fig. 4).
Special cause variation occurred in PDSA1 (4 of 5 points
more than 1 SD from the prior center line) and PDSA3
(at least 8 points above the prior center line and 1 point
above upper control limits). Regarding the stability of
the baseline process, only 2 special cause variations
occurred during 131 events: 1 instance of 4 of 5 points
more than 1 SD on the same side below the center line,
and 1 instance of > 8 points on the same side below the
center line. On chart review, we could not identify any
reasons for these special causes.

For the secondary aim, the BCOR decreased from
4.80% (baseline) to 4.26%, 3.82%, and 3.49% during
PDSA1, PDSA2, and PDSA3, respectively. The secondary
aim was achieved with a 27% relative decrease (Fig. 5).
Special cause variations occurred in all PDSA cycles, each
with a point outside the lower control limits. The BCOR
was stable during the baseline period at 4.8%.

For the balancing measure, there were 4 (3.6%) patho-
genic bacteremia cases out of 111 ED return visits before
PDSA3 implementation. After PDSA3 implementation,
there was 1 pathogenic bacteremia case (2.3%) out of
44 ED return visits (difference of 1.3%, 95% confidence
interval -4.3%, 6.9%).

For the financial measure, there were 88,454 patients
in PDSA3. The expected number of contaminants was
131, and the actual number was 36; this reduction of 95
contaminants in PDSA3 amounted to annual savings in
charges of $300,070.

DISCUSSION

BCCRs in the ED setting have historically been higher
than benchmark rates, contributing to unnecessary return
visits, diagnostic tests, and expenses.>*!4 Risk factors in
the ED contributing to higher contamination rates include
time pressures, phlebotomy during resuscitations, and
high staff turnover.® Using the Model For Improvement,
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Fig. 4. SPC T chart of the time in days between peripheral blood culture contaminant results in the ED. ANC, absolute neutrophil
count; B-Cx, blood culture; CL, center line; CNHS, Children’s National Health System; CNS, central nervous system; GU, genito-uri-
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Fig. 5. SPC P chart of the proportion of patient in the ED who had a peripheral blood culture ordered during the implementation. CL,

center line; LCL, lower control limits; UCL, upper control limits.

a multi-disciplinary approach, and multiple PDSA cycles,
the QI team achieved their specific aim of significantly
reducing BCCRs. Other pediatric ED QI initiatives have
demonstrated decreased contamination rates by improv-
ing antisepsis technique,” educating phlebotomists on
sterile technique,”'? providing feedback to phlebotomists
on contaminants,”'? designating select phlebotomists
to draw cultures,”® and requiring a separate venipunc-
ture site for blood cultures.”''? After considering the

feasibility of these interventions, the QI team adopted all
these interventions except using select phlebotomists and
using a separate venipuncture site, to maximize staffing
capacities and limit patient pain, respectively. Additional
interventions not previously described in the pediatric
ED setting were annual nursing competency assessments,
super-user phlebotomists for continuous staff refresh-
ers, and reconfiguration of the phlebotomy cart. These
additional interventions might have contributed to this
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project’s low BCCR of 1.17%, the lowest published
BCCR from a pediatric ED setting. The duration of the
project’s intervention phase (24 months) was longer than
those described in other studies (median, 7.5 months;
range, 3—-12 months), strengthening the degree of belief
that the gains will be sustainable.”-!?

The QI team achieved its secondary aim with a 27% rel-
ative decrease in the BCOR. Two similar QI studies have
reported relative decreases in BCOR of 4% (Murillo et al.',
11.8% to 11.4%, not significant) and 16% (Hall et al.’,
7.2 t0 6.1%, P <0.0001). Only the latter study commented
on this decrease, attributing it to a potential Hawthorne
effect. The Hawthorne effect might have explained the
initial decreases in BCOR during the project’s PDSA1 and
PDSA2 cycles. A second potential effect during PDSA1 and
PDSA2 was that several ED physicians were concurrently
designing the ordering guideline and obtaining feedback on
the design of the ordering guidelines from many of the ED
physicians. The QI team was unaware of any similar blood
culture ordering guidelines in either the pediatric or adult
ED literature. This guideline and the training of ED phle-
botomists to promote shared accountability with physicians
might account for the greater relative decrease in BCOR
than was seen in the other pediatric studies. Importantly,
the decrease in BCOR in this study was not associated with
a concomitant increase in missed bacteremia cases, a bal-
ancing measure that was not included in prior studies.

The blood culture ordering guideline and implemen-
tation process focused on key change concepts includ-
ing standardization (ie, ordering guideline), reducing
over-testing (ie, recommending no blood culture for low-
risk conditions), and reminders (ie, guideline posters,
annual quizzes, and shared accountability).” The design
of the guideline attempted to address well-described bar-
riers to physician adherence to practice guidelines related
to lack of awareness of a guideline, lack of agreement
with guidelines, lack of outcome expectancy, lack of
self-efficacy, and environmental factors."”

In addition to demonstrating fewer contaminants,
the QI team demonstrated a financial impact of over
$300,000 per year in estimated savings in charges, similar
to the Hall et al.” reported annual savings of $250,000.
While charges are not equal to costs, charges are a surro-
gate measure of financial impact. These charges accounted
for savings from fewer contaminant cultures and did not
include additional savings realized by lower BCORs for
all ED patients. These calculations did not measure other
economic and psychosocial costs associated with fewer
false-positive laboratory tests such as missed work days,
pain associated with procedures, and additional stress on
patients, caregivers, and ED staff. As health care evolves
into value-based care models, decreasing preventable
events such as blood culture contaminants might become
a financial incentive for EDs.

One limitation of this study was its single-center design,
limiting the potential generalizability to other ED settings.
However, this project and others published on the topic of
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blood culture contaminants have successfully addressed
the problem with bundled interventions containing simi-
lar components. Although this study was not designed to
determine the relative strength of each component, a bun-
dled approach is probably the most feasible and practical.
It is possible that missed bacteremia cases went to other
EDs in the region, although this study’s ED would have
likely received such patients as transfers, given that they
are the region’s primary children’s hospital.

By implementing multiple interventions that focused
on the key drivers of improving venipuncture sterility and
decreasing the number of blood culture orders, our QI
team achieved a significant reduction in the number of
peripheral blood culture contaminants.

DISCLOSURE:

The authors have no financial interest to declare in rela-
tion to the content of this article.

REFERENCES

1. National hospital ambulatory medical care survey: 2010 emergency
department summary tables. Available at http://www.cdc.gov/nchs/
data/ahcd/nhamcs_emergency/2010_ed_web_tables.pdf Web site.
Accessed March 24, 2014.

2. Bates DW, Goldman L, Lee TH. Contaminant blood cultures and
resource utilization. The true consequences of false-positive results.
JAMA. 1991;265:365-369.

3. Gander RM, Byrd L, DeCrescenzo M, et al. Impact of blood cul-
tures drawn by phlebotomy on contamination rates and health
care costs in a hospital emergency department. | Clin Microbiol.
2009;47:1021-1024.

4. Bekeris LG, Tworek JA, Walsh MK, et al. Trends in blood culture
contamination: a College of American Pathologists Q-Tracks study
of 356 institutions. Arch Pathol Lab Med. 2005;129:1222-1225.

5. Hall KK, Lyman JA. Updated review of blood culture contamina-
tion. Clin Microbiol Rev. 2006;19:788-802.

6. Madeo M, Jackson T, Williams C. Simple measures to reduce the
rate of contamination of blood cultures in Accident and Emergency.
Emerg Med J. 2005;22:810-811.

7. Hall RT, Domenico HJ, Self WH, et al. Reducing the blood culture
contamination rate in a pediatric emergency department and subse-
quent cost savings. Pediatrics. 2013;131:€292-€297.

8. Self WH, Speroff T, Grijalva CG, et al. Reducing blood culture con-
tamination in the emergency department: an interrupted time series
quality improvement study. Acad Emerg Med. 2013;20:89-97.

9. Weddle G, Jackson MA, Selvarangan R. Reducing blood culture
contamination in a pediatric emergency department. Pediatr Emerg
Care. 2011;27:179-181.

10. Murillo TA, Beavers-May TK, English D, et al. Reducing contami-
nation of peripheral blood cultures in a pediatric emergency depart-
ment. Pediatr Emerg Care. 2011;27:918-921.

11. Ramsook C, Childers K, Cron SG, et al. Comparison of blood-cul-
ture contamination rates in a pediatric emergency room: newly
inserted intravenous catheters versus venipuncture. Infect Control
Hosp Epidemiol. 2000;21:649-651.

12. Norberg A, Christopher NC, Ramundo ML, et al. Contamination
rates of blood cultures obtained by dedicated phlebotomy vs intra-
venous catheter. JAMA. 2003;289:726-729.

13. Marini MA, Truog AW. Reducing false-positive peripheral blood
cultures in a pediatric emergency department. | Emerg Nurs.
2013;39:440-446.

14. Segal GS, Chamberlain JM. Resource utilization and contaminated
blood cultures in children at risk for occult bacteremia. Arch Pediatr
Adolesc Med. 2000;154:469-473.

15. Langley G, Moen R, Nolan K, et al. The Improvement Guide. 2nd
ed. San Francisco, Calif.: Jossey-Bass; 2009.


http://www.cdc.gov/nchs/data/ahcd/nhamcs_emergency/2010_ed_web_tables.pdf
http://www.cdc.gov/nchs/data/ahcd/nhamcs_emergency/2010_ed_web_tables.pdf

Decreasing Blood Culture Contaminants in a Pediatric Emergency Department Pediatric Quality and Safety

16. Perilla M, Bopp C, Elliott J, et al. Manual for the Laboratory 18. United states department of labor, bureau of labor statistics, CPI

Identification and Antimicrobial Susceptibility Testing of Bacterial inflation calculator. Available at https://www.bls.gov/data/inflation_

Pathogens of Public Health Importance in the Developing World. calculator.htm. Accessed November 01, 2017.

Geneva, Switzerland: World Health Organization; 2003:223. 19. Cabana MD, Rand CS, Powe NR, et al. Why don’t physicians fol-
17. Provost L, Murray S. The Health Care Data Guide. 1st ed. San low clinical practice guidelines? A framework for improvement.

Francisco, Calif.: Jossey-Bass; 2011. JAMA. 1999;282:1458-1465.


https://www.bls.gov/data/inflation_calculator.htm
https://www.bls.gov/data/inflation_calculator.htm

