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The Key Is Collaboration and The Key Is Collaboration and 
CommunicationCommunication

Examine opportunities for improved Examine opportunities for improved 
communication between laboratory, nursing, communication between laboratory, nursing, 
pharmacy, administration, physicians & otherspharmacy, administration, physicians & others

Recognize when a multidisciplinary team is Recognize when a multidisciplinary team is 
needed to improve processes and patient needed to improve processes and patient 
outcomesoutcomes

Discuss the collaborating efforts of a clinically Discuss the collaborating efforts of a clinically 
focused multidisciplinary team and its effect on focused multidisciplinary team and its effect on 
patient outcomespatient outcomes



Implementation of Guidelines In Implementation of Guidelines In 
Our Hospital Our Hospital 

Group B strep protocol for pregnant Group B strep protocol for pregnant 
women (2 years of work)women (2 years of work)

-- Nursing (Jodi Gute RN in L/D)Nursing (Jodi Gute RN in L/D)
-- Pharmacy (Bill Neff, pharmacist)Pharmacy (Bill Neff, pharmacist)
-- Administration (P&T, Med Exec Administration (P&T, Med Exec 

committees)committees)
-- CDC guidelines for prevention of CDC guidelines for prevention of 

group B strep infection in group B strep infection in 
pregnancypregnancy



Implementation of Guidelines In Implementation of Guidelines In 
Our HospitalOur Hospital

2007 CLSI guidelines for blood 2007 CLSI guidelines for blood 
stream infections stream infections (3 years of work)(3 years of work)

-- Infection prevention group; Brenda Infection prevention group; Brenda 
Heybrock RN, champion Heybrock RN, champion 
Administration; Process Administration; Process 
Improvement, Medical Exec and Improvement, Medical Exec and 
Nursing leadershipNursing leadership

-- Laboratory managementLaboratory management



Urine Process Improvement Urine Process Improvement 
Project With A Multidisciplinary Project With A Multidisciplinary 

Care Team at our HospitalCare Team at our Hospital



Why Worry About Urine? Why Worry About Urine? 

Healthcare spending (worldwide) on Healthcare spending (worldwide) on 
urine tests is $566 million annuallyurine tests is $566 million annually
Assume an effectiveness level of Assume an effectiveness level of 
95% 95% 
Estimated global cost of inefficiencies Estimated global cost of inefficiencies 
in urine collection, testing and in urine collection, testing and 
analysis is nearly $30 million a yearanalysis is nearly $30 million a year
Opportunities for improvement Opportunities for improvement 
abound! abound! 



Where Do Testing Errors Occur?Where Do Testing Errors Occur?

32 to 75% occur in the pre analytical 32 to 75% occur in the pre analytical 
phasephase
Not all cause adverse events Not all cause adverse events 
May not impact patient outcomeMay not impact patient outcome
Often associated with re work, further Often associated with re work, further 
investigationinvestigation
May result in unnecessary risk to patientMay result in unnecessary risk to patient
Unjustifiable cost to Healthcare system Unjustifiable cost to Healthcare system 



Good Specimen ManagementGood Specimen Management
Specimen management in microbiology includes:Specimen management in microbiology includes:
•• SelectionSelection
•• CollectionCollection
•• TransportTransport
•• Storage, Storage, 
•• Analysis Analysis 
•• ReportingReporting

When errors occur at any point in this specimen When errors occur at any point in this specimen 
management process, regardless of who might management process, regardless of who might 
be responsible for the error, be responsible for the error, the result can be a the result can be a 
negative outcome for the patient, such as negative outcome for the patient, such as 
misdiagnosis, extended length of stay misdiagnosis, extended length of stay 
and/or inappropriate therapyand/or inappropriate therapy



Laboratory Testing Cycle



Our Job Is To Educate Clinicians Our Job Is To Educate Clinicians 
Using Our Services Using Our Services 

We are responsible for all phases of We are responsible for all phases of 
the testing cyclethe testing cycle
In pre analytic phase of testing In pre analytic phase of testing 
cycle: selection, collection and cycle: selection, collection and 
transport transport 
Not our comfort zone but is our Not our comfort zone but is our 
responsibility responsibility 
How do we step up to the plate? How do we step up to the plate? 



Step Up To The Plate, We Can Not Step Up To The Plate, We Can Not 
Do It Alone Do It Alone 

Continuous education of clinicians who use your Continuous education of clinicians who use your 
services services 

Teamwork with other parts of the laboratoryTeamwork with other parts of the laboratory

Teamwork with nursing staffTeamwork with nursing staff

Teamwork with Infection Teamwork with Infection PreventionistsPreventionists

Follow national practice guidelines (CLSI, IDSA, Follow national practice guidelines (CLSI, IDSA, 
CDC, others)CDC, others)

Everyone has same goals, Patient safetyEveryone has same goals, Patient safety



Patient Safety IS About Effective  Patient Safety IS About Effective  
Communication! Communication! 

We all have different educational levels & We all have different educational levels & 
backgrounds and different focus on patient backgrounds and different focus on patient 
carecare
Med tech: Med tech: lab focus lab focus --working up specimensworking up specimens
Lab assistantLab assistant: receiving specimens, labeling : receiving specimens, labeling 
and setting upand setting up
NursingNursing: clinical focus : clinical focus -- caring for physical caring for physical 
needs of patientsneeds of patients
Unit secretariesUnit secretaries: entering orders : entering orders 
Pathologist/Clinical MicrobiologistPathologist/Clinical Microbiologist: when and : when and 
how to perform testing, education of clinicians how to perform testing, education of clinicians 
and support staff, problem solving and support staff, problem solving 
CliniciansClinicians: want answers and direction; what : want answers and direction; what 
to do with that answerto do with that answer



I Am Sure You All Have Heard The I Am Sure You All Have Heard The 
Story Of The ElephantStory Of The Elephant……



Elephant Stories Elephant Stories 

It Can Happen To Anyone It Can Happen To Anyone 



Real Life ExampleReal Life Example-- Specimen Specimen 
Labeled Labeled ““CathCath TipTip””

CathCath tip culture growing 4 different types of gram tip culture growing 4 different types of gram 
negative rods!negative rods!

Had been set up as central venous line Had been set up as central venous line cathcath tiptip

Technologist questioned whether it had been Technologist questioned whether it had been 
contaminated during collectioncontaminated during collection

Blood cultures were no growthBlood cultures were no growth

Pulled specimen to look at it and realized it was a Pulled specimen to look at it and realized it was a 
urine Foley urine Foley cathcath tip!tip!



CathCath Tip Culture Error Tip Culture Error 
Not labeled as to type of Not labeled as to type of cathcath tip on floor (how tip on floor (how 
would floor clerk know?)would floor clerk know?)

New New lablab specimen processing person did not specimen processing person did not 
know what know what cathcath tips looked liketips looked like

Foley Foley cathcath tips are always unsuitable for culturetips are always unsuitable for culture
•• Always have urethral flora on themAlways have urethral flora on them
•• Can not Can not quantitatequantitate amount of bacteria presentamount of bacteria present



CathCath Tip Culture Unintended Tip Culture Unintended 
Results Results 

Would have been to classify this patient as Would have been to classify this patient as 
having a central line infection and treat her with having a central line infection and treat her with 
antibiotics she did not need putting her at risk for antibiotics she did not need putting her at risk for 
C. diff colitis or other side effectsC. diff colitis or other side effects

Extended hospital stay Extended hospital stay 

Additional paperwork to correct error in record Additional paperwork to correct error in record 
(administration/nursing/lab) (administration/nursing/lab) 

Improper billing issues (billing office)Improper billing issues (billing office)



Case Study; Long Term Care Case Study; Long Term Care 
Asymptomatic Asymptomatic BacteriuriaBacteriuria

84 yr old woman with long term Foley in place84 yr old woman with long term Foley in place
Daughter is retired RN and directs medical care Daughter is retired RN and directs medical care 
(anxious about her mother)(anxious about her mother)
Urine smells bad so daughter wants urine culture Urine smells bad so daughter wants urine culture 
just in case mom has UTIjust in case mom has UTI
Grows 4 organisms, 2 GNR (10Grows 4 organisms, 2 GNR (1055, 10, 1022 and Staph and Staph 
and and EnterococcusEnterococcus at 10at 1044 ))
Facility calls and requests sensitivity on GNR at Facility calls and requests sensitivity on GNR at 
101055



What Should We Do?What Should We Do?
I was notified by the lab techs because I was notified by the lab techs because 
request outside our guidelines and called the request outside our guidelines and called the 
doctor, he explained situationdoctor, he explained situation

I sent him 2009 IDSA guidelines on diagnosis, I sent him 2009 IDSA guidelines on diagnosis, 
treatment and prevention of CAtreatment and prevention of CA--UTIUTI
•• change catheter before collection (or within change catheter before collection (or within 

2 weeks prior to collection) 2 weeks prior to collection) 
•• Smelly urine is not reason to obtain urine Smelly urine is not reason to obtain urine 

for culturefor culture
•• Foley may be able to be removed, daughter Foley may be able to be removed, daughter 

needs to be convinced  needs to be convinced  
Hooton et al., (2010). Diagnosis, prevention, and treatment of catheter-associated

urinary tract infection in adults: 2009 international clinical practice guidelines
from the Infectious Diseases Society of America.  IDSA Guidelines; 50:625-663.



What Should We Do?What Should We Do?
Recommended he give guidelines to daughter, Recommended he give guidelines to daughter, 
have her read them so she can help direct have her read them so she can help direct 
care appropriately (she will do it anyway and care appropriately (she will do it anyway and 
could be turned into a supporter) could be turned into a supporter) 
Multi drug resistant bacteria (MRSA, VRE, Multi drug resistant bacteria (MRSA, VRE, 
MDRMDR--GNR) are an emerging problem in long GNR) are an emerging problem in long 
term care facilities due to intensive use of term care facilities due to intensive use of 
antibiotics (this patient, MRSA +) antibiotics (this patient, MRSA +) 
C. diff colitis can occur secondary to antibiotic C. diff colitis can occur secondary to antibiotic 
use and can kill patient use and can kill patient 
Drug allergies can develop, limiting antibiotic Drug allergies can develop, limiting antibiotic 
use for patient later use for patient later 
Cost of unnecessary diagnosis and treatment Cost of unnecessary diagnosis and treatment 



General Charge/Cost For UTIGeneral Charge/Cost For UTI
Lab charges (estimated)Lab charges (estimated)
•• urine culture: $40urine culture: $40--62 62 
•• ID: $47ID: $47--72  72  
•• Susceptibility: $36Susceptibility: $36--7979

11Cost of treating a hospital acquired UTI ranges Cost of treating a hospital acquired UTI ranges 
from $300 from $300 -- $3000 depending on organism $3000 depending on organism 
needing to treatneeding to treat

1Tambyah, P., et al., (2002).  The direct costs of nosocomial catheter-associated 
urinary tract infection in the era of managed care.  Infection Control and 
Hospital Epidemiology; 23(1): 27-31. 



UrineUrine SpecimensSpecimens
Probably most common culture orderProbably most common culture order

Seems simpleSeems simple

Easily replacedEasily replaced

A UTI is not usually life and deathA UTI is not usually life and death

However Errors can result in: However Errors can result in: 
•• Wrong or delayed diagnosisWrong or delayed diagnosis
•• Unnecessary medicationsUnnecessary medications
•• Significant amount of additional costSignificant amount of additional cost

To Hospital or institutionTo Hospital or institution
Patient  Patient  



Guidelines Used To Get Our Guidelines Used To Get Our 
Team StartedTeam Started

IDSAIDSA
CDCCDC
CAP CAP 
CumitechCumitech on Urine on Urine 
MillerMiller’’s Specimen Collection books Specimen Collection book
JCAHOJCAHO
WilsonWilson’’s Microbial Inhabitants of s Microbial Inhabitants of 
HumansHumans



Asymptomatic Asymptomatic BacteriuriaBacteriuria
Definition in women: 2 consecutive  CCMV Definition in women: 2 consecutive  CCMV 
specimens with same bacteria at >/= 10specimens with same bacteria at >/= 1055

Definition in men: 1 CCMV specimen with single Definition in men: 1 CCMV specimen with single 
bacteria at >/=10bacteria at >/=105 5 

A single straight A single straight cathcath specimen with 1 bacterial specimen with 1 bacterial 
species at >/= 10species at >/= 102  2  

PyuriaPyuria is not an indication for treatment in is not an indication for treatment in 
absence of sign/symptoms of UTIabsence of sign/symptoms of UTI

IDSA Guidelines for Asymptomatic Bacteruria; CID 2005;40 pg 643-654 



PyuriaPyuria; When A Positive Is Not A ; When A Positive Is Not A 
Urinary Tract Infection  Urinary Tract Infection  

Contamination from vagina, urethral Contamination from vagina, urethral 
openingopening
Indwelling Foley catheter Indwelling Foley catheter 
Urinary tract stones or foreign bodiesUrinary tract stones or foreign bodies
NeoplasmsNeoplasms (tumors)(tumors)
Appendicitis, pancreatitis, diverticulitis Appendicitis, pancreatitis, diverticulitis 
Interstitial cystitis or nephritis Interstitial cystitis or nephritis 
NephroticNephrotic syndrome syndrome 
Post streptococcal Post streptococcal glomerulonephritisglomerulonephritis



Types Of Urinary Tract InfectionsTypes Of Urinary Tract Infections

Asymptomatic Asymptomatic bacteriuriabacteriuria

Symptomatic bladder infectionSymptomatic bladder infection
•• Acute uncomplicated cystitisAcute uncomplicated cystitis
•• Acute non obstructive Acute non obstructive pyeloenephritispyeloenephritis (kidney infection) (kidney infection) 
•• Rare in men (long urethras)Rare in men (long urethras)

Complicated urinary tract infectionComplicated urinary tract infection
•• Functional/structural abnormalities of GU tractFunctional/structural abnormalities of GU tract
•• Most men (enlarged prostate, foreskin)Most men (enlarged prostate, foreskin)

Re infection versus Relapse Re infection versus Relapse 



Asymptomatic Asymptomatic BacteriuriaBacteriuria; When Is ; When Is 
It Important?  It Important?  

Pregnancy; screen once in early pregnancy and Pregnancy; screen once in early pregnancy and 
treat if positive (position of uterus) if +, periodic treat if positive (position of uterus) if +, periodic 
culture screens should be doneculture screens should be done

Urologic surgery (TURP and others) which may Urologic surgery (TURP and others) which may 
cause mucosal bleeding; screen prior and initiate cause mucosal bleeding; screen prior and initiate 
treatment shortly before procedure; stop treatment shortly before procedure; stop txtx after after 
procedproced unless Foley catheter remains in placeunless Foley catheter remains in place

AbxAbx txtx of women with of women with cathcath--acquired acquired bacteriuriabacteriuria
that persists 48 hrs after that persists 48 hrs after cathcath removal may be removal may be 
consideredconsidered



Asymptomatic Asymptomatic BacteriuriaBacteriuria; When Is ; When Is 
It NOT Important?It NOT Important?

Pre menopausal, non pregnant Pre menopausal, non pregnant 
womenwomen
Diabetic womenDiabetic women
Older persons living in communityOlder persons living in community
Elderly, institutionalized peopleElderly, institutionalized people
Persons with spinal cord injuryPersons with spinal cord injury
Catheterized patients while the Catheterized patients while the 
catheter remains in situcatheter remains in situ
No recommendations for renal No recommendations for renal txplttxplt
or other solid organ recipientsor other solid organ recipients



Symptomatic UTI; What Is It? Symptomatic UTI; What Is It? 

Acute uncomplicated urinary tract Acute uncomplicated urinary tract 
infectioninfection is a symptomatic bladder is a symptomatic bladder 
infection in person with a normal GU infection in person with a normal GU 
tract characterized by:tract characterized by:
•• FrequencyFrequency
•• UrgencyUrgency
•• DysuriaDysuria
•• SuprapubicSuprapubic painpain



IDSA IDSA SS--UTI UTI CriteriaCriteria

S/S compatible with Symptomatic UTI S/S compatible with Symptomatic UTI 
(SUTI)(SUTI)::
•• New onset or worsening of fever, rigors, New onset or worsening of fever, rigors, 

altered mental status, malaise, or lethargy altered mental status, malaise, or lethargy 
with no other identified cause; with no other identified cause; 

•• flank pain; flank pain; 
•• costovertebralcostovertebral angle tenderness; angle tenderness; 
•• acute acute hematuriahematuria; ; 
•• pelvic discomfort; pelvic discomfort; 
•• and in those whose urinary catheters have and in those whose urinary catheters have 

been removed: been removed: dysuriadysuria, urgent or frequent , urgent or frequent 
urination, urination, suprapubicsuprapubic pain/tenderness (Apain/tenderness (A--III)III)

Hooton et al., (2010). Diagnosis, prevention, and treatment of catheter-associated urinary tract infection in 
adults: 2009 international clinical practice guidelines from the Infectious Diseases Society of America.  IDSA 
Guidelines; 50:625-663.



IDSA IDSA CACA--UTI UTI CriteriaCriteria

Catheter Associated Urinary Tract Catheter Associated Urinary Tract 
Infection (CAInfection (CA--UTI)UTI): : presence of presence of 
symptoms or signs compatible with UTI symptoms or signs compatible with UTI 
with no other identified source of infection with no other identified source of infection 
along with: along with: 
•• >> 101033 cfucfu/ml of /ml of >> 1 bacterial species in a 1 bacterial species in a 

midstream voided urine or single straight midstream voided urine or single straight cathcath
specimen from a patient whose urethral, specimen from a patient whose urethral, 
suprapubicsuprapubic, or condom catheter has been , or condom catheter has been 
removed within the previous 48 hrremoved within the previous 48 hr

Level of evidence: (ALevel of evidence: (A--III)III)
Hooton et al., (2010). Diagnosis, prevention, and treatment of catheter-associated urinary tract infection in 
adults: 2009 international clinical practice guidelines from the Infectious Diseases Society of America.  IDSA 
Guidelines; 50:625-663.



CDC CA UTI CriteriaCDC CA UTI Criteria
Catheter Associated Urinary Tract Infection (CAUTI) Catheter Associated Urinary Tract Infection (CAUTI) 
Must meet at least 1 of the following criteria: Must meet at least 1 of the following criteria: 
Criteria 1Criteria 1 ……
•• Patient had an indwelling urinary catheter in place at the Patient had an indwelling urinary catheter in place at the 

time of specimen collection    time of specimen collection    OROR removed within the removed within the 
48 hours prior to specimen collection48 hours prior to specimen collection

andand
•• at least 1 of the following signs or symptoms with no at least 1 of the following signs or symptoms with no 

other recognized cause: other recognized cause: 
fever (>38fever (>38°°C), C), suprapubicsuprapubic tenderness, or tenderness, or 
costovertebralcostovertebral angle pain or tenderness angle pain or tenderness 

andand
•• a positive urine culture of a positive urine culture of ≥≥101055 CFU/ml with no more CFU/ml with no more 

than 2 species of microorganisms.than 2 species of microorganisms.

The National Healthcare Safety Network (NHSN) Manual.  (March, 2009).  Patient safety component 
protocol.  Division of Healthcare Quality Promotion National Center for Preparedness, Detection and 
Control of Infectious Diseases; Atlanta, GA.



CDC CACDC CA--UTI CriteriaUTI Criteria
Criteria 2 Criteria 2 ……
•• Same as Criteria 1 with the addition of:             Same as Criteria 1 with the addition of:             

a positive urinalysis demonstrated by at least 1 a positive urinalysis demonstrated by at least 1 
of the following findings: of the following findings: 

•• positive dipstick for leukocyte esterase and/or nitritepositive dipstick for leukocyte esterase and/or nitrite
•• pyuriapyuria

urine specimen with urine specimen with ≥≥ 10 white blood cells 10 white blood cells 
[WBC]/mm3 or [WBC]/mm3 or ≥≥ 3 WBC/high power field of 3 WBC/high power field of 
unspununspun urineurine

•• microorganisms seen on Gram stain of microorganisms seen on Gram stain of unspununspun urine urine 

The National Healthcare Safety Network (NHSN) Manual.  (March, 2009).  Patient safety component protocol.  
Division of Healthcare Quality Promotion National Center for Preparedness, Detection and Control of Infectious 
Diseases; Atlanta, GA.



Improvement Opportunity Improvement Opportunity 

We identified increased urine cultures with We identified increased urine cultures with coagcoag--
negneg staph > 100k.  Many retrieved via straight staph > 100k.  Many retrieved via straight 
cathcath
•• Suspicious of high incidence of urine Suspicious of high incidence of urine 

contamination with collection processcontamination with collection process
•• MisMis labeled specimen collection?labeled specimen collection?

Hospital wide issueHospital wide issue



People AffectedPeople Affected

PatientsPatients
Nursing StaffNursing Staff
ITIT
Pathology laboratoryPathology laboratory
CliniciansClinicians
Infection control Infection control 



Team ApproachTeam Approach
Pathology/MicrobioloPathology/Microbiolo
gygy
•• PathologistPathologist
•• ManagementManagement

Nursing Nursing 
•• Clinical Nurse Clinical Nurse 

SpecialistSpecialist
•• Staff DevelopmentStaff Development

Performance Performance 
Improvement Improvement 
•• Medical Medical 
•• NursingNursing

InformaticsInformatics
Senior Senior 
AdministrationAdministration
•• Service ExecutivesService Executives
•• Vice President of Vice President of 

Clinical Support Clinical Support 
ServicesServices

Infection Infection 
Prevention Prevention 
Physicians Physicians 



More OpportunitiesMore Opportunities

Documentation / label Documentation / label 
•• Patient Patient with chronic indwelling Foley had with chronic indwelling Foley had 

specimen labeled incorrectly as mid specimen labeled incorrectly as mid 
void. void. 

CollectionCollection
TransportTransport
StorageStorage

Focus on urine specimen workflow; Medical Laboratory Observer, March 
2010, Vol 42, No. 3 pg 20-27



DocumentationDocumentation
College of American Pathologist (CAP) inspection College of American Pathologist (CAP) inspection 
checklist:checklist:
•• GEN.40700 Phase II deficiency: Are all GEN.40700 Phase II deficiency: Are all 

specimens accompanied by an adequate specimens accompanied by an adequate 
requisition?requisition?

•• GEN.40750 Phase II deficiency: Does the GEN.40750 Phase II deficiency: Does the 
paper/electronic requisition include all of the paper/electronic requisition include all of the 
following elements as applicable?following elements as applicable?



Requisition FormRequisition Form
Purpose of requisition form is to supply the lab Purpose of requisition form is to supply the lab 
with needed informationwith needed information

Laboratory needs specific and critical information Laboratory needs specific and critical information 
from the physician regarding the patient and the from the physician regarding the patient and the 
specimen to help formulate a pathology diagnosisspecimen to help formulate a pathology diagnosis



Required Data on Requisition FormsRequired Data on Requisition Forms

PatientPatient’’s first and last names first and last name
Hospital numberHospital number
Specific culture siteSpecific culture site
Date and time of collectionDate and time of collection

Miller, J., (1999).  A Guide To Specimen Management in Clinical 
Microbiology (2nd ed.). Washington, DC: ASM Press.



Documentation of Documentation of 
Collected SpecimenCollected Specimen

LaboratoryLaboratory
•• March 2008: March 2008: 

Requisition Requisition 
forms complete forms complete 
30% regarding 30% regarding 
how the how the 
specimen was specimen was 
obtained   obtained   



Documentation of Documentation of 
Collected SpecimenCollected Specimen

NursingNursing
•• Need better Need better 

guidance on guidance on 
forms on how to forms on how to 
completecomplete

•• No consequence No consequence 
to nurse for to nurse for 
incomplete formincomplete form

•• Manual Manual 
completion of completion of 
formform



Documentation of Documentation of 
Collected SpecimenCollected Specimen

SolutionSolution
•• Laboratory: Laboratory: 

Review guidelines for specimen labelingReview guidelines for specimen labeling
Implement rejection criteria for specimens if not labeled Implement rejection criteria for specimens if not labeled 
completely per accreditation agency guidelines and completely per accreditation agency guidelines and 
hospital policyhospital policy

•• 2 forms of patient identification2 forms of patient identification
•• Specimen collection type Specimen collection type 

Clean catch mid void (CCMV)Clean catch mid void (CCMV)
Foley catheterFoley catheter
Straight catheterStraight catheter

•• Date/Time of collectionDate/Time of collection
•• Name of person who collected the specimenName of person who collected the specimen



DocumentationDocumentation

SolutionSolution
•• IT helpIT help
•• Develop electronic requisition formDevelop electronic requisition form

MD order triggers electronic requisition MD order triggers electronic requisition 
documentation form for nurse to fill outdocumentation form for nurse to fill out
Required elements to mandate compliance Required elements to mandate compliance 
per recommendations from Laboratoryper recommendations from Laboratory



DocumentationDocumentation

Solution Solution ––
Implemented Implemented 
44thth Q 2008Q 2008
•• Requisition formRequisition form

After completion, After completion, 
paper form paper form 
automatically automatically 
prints and nurse prints and nurse 
sends with sends with 
specimen to labspecimen to lab

•• Lab rejection Lab rejection 
policy if form not policy if form not 
complete for incomplete for in--
patient areaspatient areas



DocumentationDocumentation

•• Outpatient Outpatient 
areas not areas not 
electronicelectronic

Paper form to Paper form to 
be same as be same as 
electronic electronic 
formform



DocumentationDocumentation

Staff Staff 
RemindersReminders
•• Magnet at Magnet at 

station station 
where where 
specimens specimens 
sent to labsent to lab

•• EE--mails sent mails sent 
to nursing to nursing 
staffstaff



Data Data 
Collection Collection 

DatesDates

Inpatient Inpatient 
floor floor 

compliancecompliance

OutpatientOutpatient
compliancecompliance

Overall  Overall  
compliancecompliance

# Rejected # Rejected 
inpatientinpatient

November November 
11--15, 2008 15, 2008 

55%55% 36%36% 46%46%

March 30, March 30, 
20092009

100%100% 96%96% 98%98% 11

Documentation

Measure: Urine specimens sent to the lab 
labeled correctly and form completed accurately



Sub Optimal Urine Specimen Sub Optimal Urine Specimen 
CollectionCollection

Nursing Opportunities taken on by Nursing Opportunities taken on by 
NursingNursing
•• Incorrect procedure Incorrect procedure 

Initial volume collected (first void)Initial volume collected (first void)

•• Incorrect equipmentIncorrect equipment
Quick Quick cathcath –– collects first 10 ml (picture)collects first 10 ml (picture)



Teamwork For Patient SafetyTeamwork For Patient Safety
Dr. C tasked by nurses to discuss with Company   Dr. C tasked by nurses to discuss with Company   
No label for use on productNo label for use on product-- allows inappropriate allows inappropriate 
use of product (all over town) for UA and urine use of product (all over town) for UA and urine 
culture; result? possible over diagnosis and culture; result? possible over diagnosis and 
treatment of UTI treatment of UTI 
Rep did literature search, confirmed what I told Rep did literature search, confirmed what I told 
her, nurse for many years and did not know that her, nurse for many years and did not know that 
a straight a straight cathcath needed to be a mid voidneeded to be a mid void
Surprised that no one had told them this beforeSurprised that no one had told them this before
Appropriately concerned about quality and patient Appropriately concerned about quality and patient 
safetysafety
Rep submitted request for revision to Rep submitted request for revision to ““instructions instructions 
for use and package labeling to indicate that this for use and package labeling to indicate that this 
product product should not should not be used for collection of urine be used for collection of urine 
for culture for culture 
Follow up pending, called Follow up pending, called company & FDA company & FDA 
Alert filedAlert filed



What Did I Learn?What Did I Learn?

Teamwork for patient safety  Teamwork for patient safety  
-- Not just our hospitalNot just our hospital
-- Other hospitals in town (local)Other hospitals in town (local)
-- Hospitals across the country Hospitals across the country 
-- The company was also concerned The company was also concerned 

about improving quality of care for about improving quality of care for 
the same reasonsthe same reasons

-- If we made this mistake, others will If we made this mistake, others will 
too  too  



Urine Specimen CollectionUrine Specimen Collection

Solution (Nursing):Solution (Nursing):
•• Literature Review for best practice by APRNLiterature Review for best practice by APRN
•• Replace equipment with evidence based Replace equipment with evidence based 

practice recommendationspractice recommendations
•• Collect late stream Collect late stream vsvs early streamearly stream
•• Nursing policy changesNursing policy changes

NOYES



SubSub--optimal Urine Culture optimal Urine Culture 
Collection Collection 

Cost savings from switching away Cost savings from switching away 
from  Quick from  Quick cathcath to appropriate urine to appropriate urine 
culture collection kit ( which is culture collection kit ( which is 
cheaper)cheaper)
Lab work up of Lab work up of CoagCoag negneg Staph in Staph in 
urine decreased by 250 per yearurine decreased by 250 per year
Saved $35,250.00 (ID & Saved $35,250.00 (ID & 
SensSens=$141.00) in Lab work up per =$141.00) in Lab work up per 
yearyear
Saved $750,000.00 per year Saved $750,000.00 per year 
($3000.00 in Antibiotic treatment per ($3000.00 in Antibiotic treatment per 

ti t)ti t)



Urine Specimen CollectionUrine Specimen Collection

Inconsistent midstream voided urine Inconsistent midstream voided urine 
collection instructions within collection instructions within 
institutioninstitution

Outpatient Outpatient vsvs InpatientInpatient



ORIGINAL URINE COLLECTION INSTRUCTIONS FOR MALES



ORIGINAL URINE COLLECTION INSTRUCTIONS FOR FEMALES

2 soap
Towelettes



GU Female Anatomy



Microbiology Rational for Microbiology Rational for 
Midstream Void InstructionsMidstream Void Instructions

NL female urethra(3.8 cm); colonized by 2 NL female urethra(3.8 cm); colonized by 2 
to 11 different organisms with total to 11 different organisms with total 
population of between 10population of between 1055 and 10and 106 6 viable viable 
microbesmicrobes
Lactobacilli (protective!), Lactobacilli (protective!), CoagCoag negneg Staph, Staph, 
diptheroidsdiptheroids, anaerobes & , anaerobes & mycoplasmamycoplasma
Age/sexual maturity result in changes in Age/sexual maturity result in changes in 
bacteria present; older age groups have > bacteria present; older age groups have > 
# of organisms present and increase in # of organisms present and increase in 
different types including different types including G.N.RodsG.N.Rods!!
TxTx with antibiotics can result in with antibiotics can result in 
colonization with Gram negative rods such colonization with Gram negative rods such 
as E. coli, as E. coli, KlebKleb, Proteus , Proteus 



Rational Midstream Collection Rational Midstream Collection 

TxTx for UTI with some for UTI with some abxabx can increase risk can increase risk 
for occurrence of 2for occurrence of 2ndnd UTI due to UTI due to 
colonization of urethra by GNR colonization of urethra by GNR 
The vaginal and The vaginal and perinealperineal area are area are 
colonized by GI flora and this can colonized by GI flora and this can 
contaminate urine specimenscontaminate urine specimens
Dissemination of microbes from urethra Dissemination of microbes from urethra 
occurs during urination: Viable bacteria occurs during urination: Viable bacteria 
per ml ranges from 0 to 10per ml ranges from 0 to 105 5 cfucfu in patients in patients 
without a UTI! (usually 10 to 1000 without a UTI! (usually 10 to 1000 cfucfu))



Mid Stream CollectionMid Stream Collection

Males; 20 cm urethra, first 6 cm Males; 20 cm urethra, first 6 cm 
colonized with bacteria; reason for colonized with bacteria; reason for 
less less UTIsUTIs in males in males 
Types of bacteria vary with age and Types of bacteria vary with age and 
sexual activitysexual activity
Sexually activity results in > number Sexually activity results in > number 
and diversity of bacteria (G. and diversity of bacteria (G. vagvag, , 
GNR anaerobes, GNR anaerobes, GrpGrp B, yeast)        B, yeast)        

Microbial Inhabitants of Humans: their ecology and role in health and disease

Michael Wilson 2005, Cambridge University Press



Urine Specimen CollectionUrine Specimen Collection

Solution (Nursing):Solution (Nursing):
•• Standardize steps to obtain midstream Standardize steps to obtain midstream 

voided urine specimen in outpatient and voided urine specimen in outpatient and 
inpatient areasinpatient areas

•• Policy changes to reflect evidence base Policy changes to reflect evidence base 
recommendationsrecommendations

•• Nursing staff educationNursing staff education

Implementation: 4Implementation: 4thth Q 2008Q 2008



NEWNEW - INSTRUCTIONS FOR MALES
NEW

NEW



NEWNEW - INSTRUCTIONS FOR FEMALES

3 soap 
towelettes

NEW

NEW



Urine Specimen CollectionUrine Specimen Collection
MeasureMeasure: Decrease rate of urine : Decrease rate of urine 
contaminationcontamination
Definition of contamination: > 2 isolates Definition of contamination: > 2 isolates 
at =/> 10at =/> 1044

Process Improvement looked at rate of Process Improvement looked at rate of 
diagnosis of UTI in hospital and found a diagnosis of UTI in hospital and found a 
rate of 6.36%rate of 6.36% (2007) prior to institution of (2007) prior to institution of 
improvements and a improvements and a rate of 5.44%rate of 5.44% (2009)(2009)
P value of 0.00824 P value of 0.00824 (significant if p < 0.05)(significant if p < 0.05)

Potential savings of $50K to $500K per yrPotential savings of $50K to $500K per yr
(167 cases less at $300 (167 cases less at $300 -- $3000/case)$3000/case)

Urine Culture Contamination, A CAP Q-probe study of 127 
Laboratories; Arch Path Lab Med, Vol 132, June 2008



Urine Processing (In Hospital)Urine Processing (In Hospital)
RN or CPA collect specimenRN or CPA collect specimen
Tube to lab specimen processing (15 min)Tube to lab specimen processing (15 min)
Lab specimen processing carries to Body Lab specimen processing carries to Body 
fluids immediately (if canfluids immediately (if can’’t puts in t puts in 
““sweater boxsweater box”” to keep cold)to keep cold)
Body fluids runs UA immediately (if canBody fluids runs UA immediately (if can’’t t 
put put in Sweater box to keep cold) in Sweater box to keep cold) 
When done place in When done place in refrigerator refrigerator for Micro for Micro 
to pick up every hour to pick up every hour 
Micro sets up culture Micro sets up culture 



Urine Transport Urine Transport 
Bedside to LabBedside to Lab

DateDate
20092009

Average time Average time 
from collection from collection 
to arrive in labto arrive in lab

((at room at room 
temperaturetemperature))

Average time Average time 
from from 

in lab to being in lab to being 
processed (UA)processed (UA)

AverageAverage time time 
from collection to from collection to 
being processedbeing processed

Jan  Jan  Range: Range: 
10 10 -- 81 min81 min

Range: Range: 
13 13 –– 28 min28 min

Range: Range: 
26 26 –– 109 min109 min

June June Range: Range: 
8 8 –– 62 min62 min

Range: Range: 
11 11 –– 37 min37 min

Range: Range: 
19 19 –– 79 min79 min

AugustAugust Range: Range: 
4 4 --120 min120 min

Range: Range: 
13 13 –– 29 min29 min

Range: Range: 
23 23 --133 min133 min



Urines Must Be Kept ColdUrines Must Be Kept Cold

E. coli has a doubling time of 20 E. coli has a doubling time of 20 
minutesminutes
1 E. coli per ml 1 E. coli per ml 
In 2 hours you will have 10In 2 hours you will have 105 5 E. coli E. coli 
per ml per ml 
Keep them cold to prevent growth, Keep them cold to prevent growth, 
single most important factor in single most important factor in 
preventing contamination  preventing contamination  

Urine Culture Contamination, A CAP Q-probe study of 127 
Laboratories; Arch Path Lab Med, Vol 132, June 2008



Urine TransportUrine Transport

Issue: Urine specimens at room Issue: Urine specimens at room 
temperature > 20 minutes prior to being temperature > 20 minutes prior to being 
sent to labsent to lab
Brainstorm Brainstorm –– group discussiongroup discussion
•• Increase Nursing staff awareness of Increase Nursing staff awareness of 

expectation to get specimens to lab within 15 expectation to get specimens to lab within 15 
minutesminutes

Fliers posted on unitsFliers posted on units
Magnets by Magnets by ““tubetube”” station identify need to get station identify need to get 
specimen to lab within 15 minutesspecimen to lab within 15 minutes
Time requirement added to requisition formTime requirement added to requisition form

•• Implementation: 4Implementation: 4thth Q 2009Q 2009



Urine TransportUrine Transport

Nursing Staff Nursing Staff 
CommunicationCommunication
•• Flier posted on Flier posted on 

each nursing each nursing 
unitunit



Urine TransportUrine Transport
Nursing Staff CommunicationNursing Staff Communication
•• New Magnet posted with reminder to send New Magnet posted with reminder to send 

specimen specimen within 15 minutes of collectingwithin 15 minutes of collecting
•• Located at each Located at each ““Tube SystemTube System””
•• Bigger letters = easier to read Bigger letters = easier to read 

OLD

NEW



Urine TransportUrine Transport
Nursing Staff Nursing Staff 
CommunicationCommunication
•• Updated Updated 

electronic electronic 
requisition requisition 
form form 
reflecting 15 reflecting 15 
minute time minute time 
limitlimit



Urine Transport Urine Transport 
Data collected on Urine within Lab:Data collected on Urine within Lab:

DateDate
20092009

Average time Average time 
from collection from collection 
to arrive in labto arrive in lab

((at room at room 
temperaturetemperature))

Average time Average time 
from from 

in lab to being in lab to being 
processedprocessed

AverageAverage time time 
from collection to from collection to 
being processedbeing processed

Jan  Jan  Range: Range: 
10 10 -- 81 min81 min

Range: Range: 
13 13 –– 28 min28 min

Range: Range: 
26 26 –– 109 min109 min

June June Range: Range: 
8 8 –– 62 min62 min

Range: Range: 
11 11 –– 37 min37 min

Range: Range: 
19 19 –– 79 min79 min

AugustAugust Range: Range: 
4 4 --120 min120 min

Range: Range: 
13 13 –– 29 min29 min

Range: Range: 
23 23 --133 min133 min



Urine StorageUrine Storage
Brainstorm Brainstorm –– group discussiongroup discussion
•• LaboratoryLaboratory

Explore cooling/storage process in LabExplore cooling/storage process in Lab
•• Temperature of cooler (not measured)Temperature of cooler (not measured)
•• Develop process for maintaining cooler at Develop process for maintaining cooler at 

a prea pre--set temperatureset temperature
•• Thermometer Thermometer 
•• Who measures this, how often, and where Who measures this, how often, and where 

will it be recorded?will it be recorded?

•• Measure: Urine storage coolers will be Measure: Urine storage coolers will be 
maintained at ____ C 100%maintained at ____ C 100%



Lab ProcedureLab Procedure
SPECIMEN CONTROL PROCESS FOR HANDLING URINE SPECIMEN CONTROL PROCESS FOR HANDLING URINE 
SPECIMENSSPECIMENS
Urine specimen is received into lab via Tube Station or Urine specimen is received into lab via Tube Station or 
Specimen Control.Specimen Control.
•• Check to see that specimen is properly labeled with name Check to see that specimen is properly labeled with name 

and Med and Med RecRec# # 
•• Power form or copy of requisition must accompany Power form or copy of requisition must accompany 

specimen.specimen.
•• Note that collection time to receipt time in lab is not Note that collection time to receipt time in lab is not 

greater than 15 minutes. greater than 15 minutes. 
•• Log specimen in.  Log specimen in.  
•• Generate labels and deliver to department for testing.Generate labels and deliver to department for testing.
•• Verbally notify technologist of specimen drop off. Verbally notify technologist of specimen drop off. 
•• If power form missing or >15 minutes clerk will notify floor If power form missing or >15 minutes clerk will notify floor 

of need to reorder and recollect. of need to reorder and recollect. 
During heavier workload periods if the specimen can not During heavier workload periods if the specimen can not 
be logged in immediately time stamp the power form be logged in immediately time stamp the power form 
and place specimen directly into the sweater box to and place specimen directly into the sweater box to 
keep cold.   Within the next few minutes follow the keep cold.   Within the next few minutes follow the 
steps listed in 1.steps listed in 1.



Urine StorageUrine Storage

Ice Blocks –
changed each shift

“Sweater Box”



““Sweater BoxSweater Box””



Ineffective Ineffective 
Communication is the Communication is the 

most frequently cited root most frequently cited root 
cause for sentinel eventscause for sentinel events



CDC 2007 Strategic Planning For Continuous Quality CDC 2007 Strategic Planning For Continuous Quality 
Improvement in Laboratory Medicine    Improvement in Laboratory Medicine    

Collaborative care between providers Collaborative care between providers 
of lab services and consumers/other of lab services and consumers/other 
providers/payersproviders/payers
Measures of Quality to link lab Measures of Quality to link lab 
service performance with patient service performance with patient 
outcomeoutcome
Ways lab medicine is expected to Ways lab medicine is expected to 
contribute to the future of health contribute to the future of health 
carecare



Who Was At The Table?Who Was At The Table?

Institute Institute of Medicine of Medicine 
JCAHOJCAHO
Centers for Disease Control Centers for Disease Control 
American Medical AssociationAmerican Medical Association
College of American PathologistsCollege of American Pathologists
American Society of Clinical American Society of Clinical 
PathologyPathology



Institute Of Medicine Institute Of Medicine -- 6 Quality Domains 6 Quality Domains 

Translated Into The LabTranslated Into The Lab

Safety Safety 
EffectivenessEffectiveness
Patient centerednessPatient centeredness
TimelinessTimeliness
EfficiencyEfficiency
EquityEquity



Culture Shift: The Patient Safety Culture Shift: The Patient Safety 
MovementMovement

Captain of the ship model to team Captain of the ship model to team 
based approach; empowerment of based approach; empowerment of 
and accountability of all of and accountability of all of the health the health 
care care team team membersmembers

How can the laboratory as a whole How can the laboratory as a whole 
be part of this team based approach? be part of this team based approach? 



LaboratoriansLaboratorians/Opportunity /Opportunity 

Implement practices and Implement practices and 
improve processes to increase improve processes to increase 

patient safety (reduce patient safety (reduce 
sentinel events) and reduce sentinel events) and reduce 

cost of health cost of health care as Leaders  care as Leaders  
of Multidisciplinary care teams of Multidisciplinary care teams 



SummarySummary

To improve patient safety and practice, To improve patient safety and practice, 
need to strive for best practice among ALL need to strive for best practice among ALL 
involvedinvolved
Education and understanding why we are Education and understanding why we are 
doing something is key to the whole doing something is key to the whole 
elephant elephant 
Ask questions! Ask questions! 

JCAHO recommendations regarding JCAHO recommendations regarding 
communication among practitionerscommunication among practitioners
““BetterBetter”” great book by great book by AtulAtul GawandeGawande
(surgeon)(surgeon)
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