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introduction and rationale

1 / Evaluation of programs for the prevention
and control of healthcare-associated infections 
in Latin America

In order to improve country capacity to detect and respond 
effectively and quickly to infectious disease, the Pan american 
health organization (Paho) has worked in the region of the 
americas to strengthen epidemiological surveillance systems for 
both health-facilities and laboratories.

Between 2006 and 2007, Paho, in partnership with national 
experts, conducted an assessment of the status of programs for 
the prevention and control of healthcare-associated infections in 
67 hospitals in seven countries in the region (1). as a result of 
that evaluation, the countries adopted measures to improve their 
programs. Paho is addressing the issue at the regional level. 

epidemiological surveillance and the diagnosis of healthcare-
associated infections (haIs) were among the areas found to 
require additional attention. Issues with diagnosis were affecting 
intervention measures, which were implemented based on flawed 
data. an analysis of surveillance indicator data obtained through 
the evaluations revealed that these intervention measures needed 
improvement in over half of participating institutions. 

epidemiological surveillance in hospitals generates data on the 
principal problems of infectious etiology present at each facility, 
and on invasive procedures primarily associated with these 
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meeting, the issue of healthcare-associated infection surveillance 
regained international visibility. 

With regard to surveillance, the group of experts recommended 
that national health authorities should collect and document 
data available on healthcare-associated infections; define national 
objectives for surveillance efforts; establish priorities for surveil-
lance of healthcare-associated infections and pathogens; de-
termine what data should be provided to the health authority 
and in what form; and comply with reporting requirements of 
stakeholders regarding the national state of healthcare-associated 
infection and during special disease events. national health au-
thorities would also be responsible for standardizing case defini-
tions and surveillance methods, and promoting the assessment 
of infection prevention practices and other relevant processes. 

In addition, the principal duties of each healthcare facility 
are to document the state of healthcare-associated infections 
and processes related to their prevention and control; define 
institutional objectives for surveillance that align with national 
objectives; establish priorities for surveillance according to the 
scope of care provided by the facility; determine what data must 
be collected; apply existing national definitions and methods; 
detect outbreaks and coordinate an appropriate response; pro-
mote practices for the prevention and control of healthcare-
associated infections and related aspects of organizational culture 
without retaliation; and produce and disseminate information 
on healthcare-associated infections and other related events to 
local stakeholders and health authorities. 

cases of infection. Surveillance also helps detect outbreaks and 
epidemics, and can be used to measure the impact of prevention 
and control measures. 

from the results of the evaluations, it cannot be determined 
whether the limitations found in the evaluated hospitals are 
present in other facilities, since the former were not selected as 
a representative sample of the hospital universe in each country. 
on the other hand, the hospitals selected for evaluation by each 
country’s Ministry of health or social security system tended to be 
the largest in either the capital or a particular geographical region. 

2 / Core components of programs for the 
prevention and control of healthcare-associated 
infections*

In 2008, the World health organization convened a meeting 
of experts on the control of healthcare-associated infections in 
order to identify core components of national and healthcare 
facility-based programs for the prevention and control of 
healthcare-associated infections (2). The group concluded that 
the core components of such a program are: organization, 
technical guidelines, trained human resources, surveillance of 
healthcare-associated infections, assessment of compliance with 
international recommendations, support from microbiology 
laboratories, the environment, program evaluation, and 
collaboration with public health or other services. following the 

9M O D U L E  I

* Any further mention of infection 

in this document refers to 

healthcare-associated infection (HAI).
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It is recommended that, with modifications appropriate to the 
region, the definitions and criteria of the united States centers 
for disease control and Prevention (cdc)*  be used, given that 
they are widely known and have a long history of use. 

Several experts in the prevention and control of healthcare-
associated infections in the region of the americas collaborated 
with Paho during the development of this proposal in order 
to guarantee its applicability and usefulness.

* Available at http://www.cdc.gov/ncidod/dhqp/pdf/nnis/

NosInfDefinitions.pdf

 Horan TC, Andrus M and Dudeck MA. CDC/NHSN surveillance 

definition of health care–associated infection and criteria for 

specific types of infections in the acute care setting. Am J Infect 

Control 2008;36:309-32. Available at http://www.cdc.gov/

ncidod/dhqp/pdf/nnis/NosInfDefinitions.pdf
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Surveillance that has been systematized and documented in this 
way will provide health facilities and authorities with the means 
for early outbreak detection and response, as well as with data 
to document the status of healthcare-associated infections and 
initiate the implementation of preventive measures. 

3 / Burden of disease and proposal

In the americas, the burden of disease from healthcare-
associated infections is unknown. The data available are from 
targeted studies that reflect specific situations in healthcare 
facilities or, at best, in some countries. The availability of data 
in the region varies dramatically. Some countries have very 
good surveillance of healthcare-associated infections in health 
facilities, but do not have national data; others have data from 
healthcare facilities and national data; and others have neither 
structured surveillance in healthcare facilities nor data at the 
national level. as a result of this wide range of situations, the 
impact of actions in the region cannot be adequately evaluated. 

Because of this, and with the aim of strengthening the capacity 
of healthcare facilities and local and national governments to 
identify outbreaks and to understand the burden of disease 
caused by healthcare-associated infections, a surveillance system 
for these infections and methods for its implementation are 
proposed. The system will be flexible enough that each country 
can determine its priorities with regard to the infections 
and pathogens to monitor, and will provide case definitions 
and instruments for the active surveillance of infections. 
Instruments will be offered for systematic evaluation of efforts 
to prevent and control healthcare-associated infections, with 
the aim of detecting and promptly responding to outbreaks. 
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Surveillance methodology

Place: all information reported through this surveillance system 
will come from intensive care units. 

Country capacity: In order to participate, countries must have 
the capacity to collect and analyze data. to this end, it is essential 
that they have professionals who are devoted to collecting and 
analyzing data provided by hospitals, and who can make deci-
sions about the problems detected. countries that already have 
their own surveillance system with definitions and information sys-
tems are requested to provide those national definitions to Paho. 

Healthcare-associated infections: a healthcare-associated in-
fection is an infection that is not present or incubating at the time 
of admission to a healthcare setting, but which is observed during 
the patient’s hospital stay or after the patient’s time of discharge. 

Healthcare-associated infections in the intensive care unit 
(ICU): a healthcare-associated infection that was not present or 
incubating at the time of admission to the Icu that might be as-
sociated with a patient’s stay in the Icu, and might be detected 
after discharge from the Icu. 

Healthcare-associated infection in the ICU and associated 
with an invasive procedure: a healthcare-associated infection 
that was not present or incubating at the time of admission to 
the Icu and that might be associated with a patient’s stay in 
that unit and with invasive procedures undergone during the 
patient’s stay.

I I
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to the monitoring and control of healthcare-associated 
infections: 

1. review the charts of patients with exposure factors in order 
to detect infections. 

2. In the event that an infection is suspected, use case defini-
tion criteria to classify it as such, if appropriate. 

3. record infection information for all confirmed cases (nume-
rators): pneumonia, urinary tract infection, or bloodstream 
infection (dates and etiologic agents).  

4. for patients with confirmed haI record epidemiological 
information in order to establish numerators: patient iden-
tification, name, hospital identification, bed, primary un-
derlying disease (Icd-9 or Icd-10) (optional), sex, age, 
date of Icu admission, date of Icu discharge, reason 
for discharge, and length of exposure to mechanical ven-
tilation, indwelling urinary catheter, or central venous 
catheter. Keep information for later consolidation. 

the professional in charge of surveillance should have 
the time necessary to perform tasks and receive training. 
the time that surveillance activities require depends on 
the number of patients and the quality of records kept 
by the facility or hospital, as well as on the frequency of 
surveillance rounds in the intensive care units. there is no 
universal, precise ratio of minutes per patient. this decision 
is generally made locally. however, experience has shown 
that 15 to 20 minutes per inpatient per week, with at least 
two weekly rounds, may be required. In other words, a 10-
bed Icu could require between 150 and 200 dedicated 
minutes per week.  

1 5M O D U L E  I

Microbiological data should be analyzed by unit of care where 
the infection was identified.

1 / Minimum capacity of participating hospitals

Intensive care unit: In order to be included in reporting 
systems, a hospital must have at least one intensive care 
unit. for this purpose, an intensive care unit is defined as 
the hospital unit in which beds are reserved for the care of 
critically ill patients who require specialized medical and 
nursing care 24 hours a day, in addition to specialized life-
support equipment (3). this excludes intermediate therapies 
(without mechanical respiratory assistance). 

Program for the prevention of  healthcare-associated infec-
tions: hospitals should also have a program for the prevention 
and control of healthcare-associated infections that is responsible 
for setting policy, objectives, strategies, and legal and scientific 
bases for the prevention and control of hospital infections. The 
program will also be responsible for the surveillance of those in-
fections. The hospital program should have qualified, dedicated 
staff with defined responsibilities and duties, and have a budget 
sufficient to meet the tasks programmed in their work plans (2).

Trained local staff: The responsibilities of these staff members 
are to detect cases (numerators) and identify the exposed 
population (denominators), keep records, and consolidate 
and analyze collected data. In general, these duties are carried 
out by nursing personnel dedicated to infection control, 
although other clinicians familiar with the topic may 
participate depending on the organization of the facility or 
hospital and of the surveillance system. the following is a 
more detailed list of the responsibilities of staff dedicated 
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devIce-aSSocIated InfectIon MonItorIng—healthcare-

aSSocIated InfectIon SurveIllance.

Denominator: the infection prevention and control 
professional will record the device-day counting the number 
of patient with mechanical ventilation, indwelling urinary 
catheter, or central venous catheter at Icu, on the forM In 

aPPendIX 1 and tItled, denoMInatorS

Devices inserted outside the unit under surveillance: 
Infections that develop within 48 hours of a patient’s arrival 
and that are related to devices inserted outside the intensive 
care unit will not be counted in the numerator. 

retrospective chart reviews should be used only when patients 
have been discharged before all necessary information can 
be obtained. use the attached form (appendix 1) to record 
the data. 

Frequency of  surveillance: It is recommended that sur-
veillance be carried out in intensive care units at least twice 
a week. data should be consolidated monthly for the hospi-
tal’s use, and forwarded to the Ministry of health following 
its analysis. the Ministry of health should ensure that all 
hospitals providing data do so in a standardized way and ac-
cording to a regular timetable.

1 7M O D U L E  I

2 / Device-associated hospital infection

Methodology: Surveillance of device-associated infections 
in intensive care units should be active, selective, prospective, 
and patient-based.

Case-finding: a properly trained infection prevention 
and control professional will identify patients suspected 
of having a device-associated infection and collect the 
corresponding denominator data. 

Numerator: the infection prevention and control profes-
sional will find infections incurred during the patient’s stay 
using different sources, including: temperature charts, anti-
biotic use, cultures performed, physician’ instructions, and 
the suspicion of attending clinicians.

Monitoring of any haI is no longer required after the 
patient is discharged from the Icu.

Case confirmation: In patients suspected of having a 
device-associated infection, the infection prevention and 
control professional will confirm the infection based on 
case definition criteria using: records from the laboratory, 
pharmacy, patient admission, discharge, and transfer, and 
radiology (imaging); pathological anatomy databases and 
patient charts, including interviews, physical exam notes, 
and notes taken by physicians and nurses (4). laboratory 
surveillance data should not be used in isolation, unless all 
possible criteria for diagnosing an infection are determined 
by laboratory evidence alone. 

the collection of data on the infection should be completed 
for all confirmed cases (numerators) — pneumonia, urinary 
tract infection, or bloodstream infection (dates and etiologic 
agents) — on the form in appendix 1 and titled, forM for 
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infections Subject 
to Surveillance

1 / Pneumonía (PNEU)

Pneumonia is diagnosed through a combination of radiologic, 
clinical, and laboratory criteria. the following paragraphs 
describe the various assessment criteria that may be used for 
meeting the surveillance definition of nosocomial pneumonia. 
for cases of ventilator-associated pneumonia, a patient has to 
be intubated and ventilated at the time of onset of symptoms, or 
have been ventilated up to 48 hours prior to the onset of infection.
NOTE: There	 is	no	minimum	length	of	 time	the	mechanical	ventilator	
has	to	be	in	place	for	the	pneumonia	to	be	associated	with	mechanical	
ventilation.	Cases	of	 infection	should	be	analyzed	on	a	case	by	case	
basis.	Mechanical	ventilation	can	be	associated	with	infection	even	if	it	

was	in	place	over	48 hours before	the	onset	of	infection.	

Setting: Pneumonia surveillance will be conducted in the Icu. 
Monitoring of ventilation-associated pneumonia is no longer 
required after the patient is discharged from the Icu. 

Requirements: Surveillance of ventilator-associated pneumonia 
should be conducted in at least one Icu in the healthcare facility. 
Ideally, monitoring should be conducted year-round. however, 
if surveillance is scheduled to occur only during specific periods, 
monitoring should take place during at least one calendar month. 

I I I
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Criteria for defining nosocomial pneumonia

General	comments

1.	 Physician’s	diagnosis	of	pneumonia	alone	is not	an	acceptable	

criterion	for	nosocomial	pneumonia.

2.	 Although	there	are	specific	criteria	for	 infants	and	children,	pe-

diatric	patients	are	included	and	may	meet	any	of	the	other	pneu-

monia-specific	criteria.

3.	 Ventilator-associated	pneumonia	should	be	so	designated	when	

reporting	data.	

4.	 When	assessing	a	patient	 for	 the	presence	of	pneumonia,	 it	 is	

important	to	distinguish	between	changes	in	clinical	status	due	

to	other	conditions,	such	as	myocardial	infarction,	pulmonary	

embolism,	respiratory	distress	syndrome,	atelectasis,	malignan-

cy,	chronic	obstructive	pulmonary	disease,	hyaline	membrane	

disease,	bronchopulmonary	dysplasia,	etc.	Also,	care	must	be	

taken	when	assessing	intubated	patients	to	distinguish	between	

tracheal	colonization,	upper	respiratory	tract	infections	(e.g.	tra-

cheobronchitis),	and	early-onset	pneumonia.	Finally,	it	should	be	

recognized	that	it	may	be	difficult	to	determine	nosocomial	pneu-

monia	 in	 the	 elderly,	 infants,	 and	 immunosuppressed	 patients	

since	 such	 conditions	may	mask	 typical	 signs	 and	 symptoms	

associated	with	pneumonia.		

5.	 Nosocomial	pneumonia	can	be	characterized	by	its	onset:	early	

or	late.	Early	onset	pneumonia	occurs	during	the	first	four	days	of	

hospitalization,	and	is	often	caused	by	strains	of	Moraxella cata-

rrhalis, Haemophilus influenzae, and Streptococcus pneumoniae. 

Causative	agents	of	late-onset	pneumonia	are	frequently	gram-

negative	bacilli	or	Staphylococcus	aureus,	including	methicillin-

resistant	S.	aureus.	Viruses	(e.g.	Influenza	A	and	B	or	Respiratory	

2 1M O D U L E  I

Definiciones

Mechanical ventilator:  a device used to assist or control respi-
ration continuously, inclusive of the weaning period, through 
a tracheostomy or by endotracheal or nasotracheal intubation. 
NOTE: Lung	expansion	devices	such	as	intermittent	positive-pressure	
breathing	(IPPB);	nasal	positive	end-expiratory	pressure	(PEEP);	and	
continuous	nasal	positive	airway	pressure	 (CPAP)	are	not considered	
mechanical	 ventilators	 unless	 delivered	 via	 tracheostomy	 or	

endotracheal	intubation	(e.g.	ET-CPAP).	

cases are those patients who have or have had an invasive device to 
assist or control respiration continuously through a tracheostomy 
or invasive intubation (endotracheal or nasotracheal tube) or 
who have or have had a non-invasive device (with nose, nose and 
mouth, or full-face mask). Pneumonia in patients who have used 
non-invasive ventilation is not considered ventilator-associated 
and is not considered part of the numerator or denominator.
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Syncytial	Virus)	can	cause	early	and	late	onset	nosocomial	pneu-

monia,	whereas	 yeasts,	 fungi,	 legionellae,	 and P. jirovecii are	

usually	pathogens	of	late-onset	pneumonia.

6.	 Positive	Gram	stain	for	bacteria	and	positive	potassium	hydroxi-

de	 (KOH)	mount	 for	elastin	fibers	and/or	 fungal	hyphae	 from	

appropriately	collected	sputum	specimens	are	 important	clues	

that	point	toward	the	etiology	of	the	infection.	However,	sputum	

samples	are	frequently	contaminated	with	airway	colonizers	and	

therefore	must	be	 interpreted	cautiously.	 In	particular,	Candida 

is	commonly	seen	on	stain,	but	infrequently	causes	nosocomial	

pneumonia.	

7.	 Pneumonia	due	to	gross	aspiration	is	considered	nosocomial	if	

it	meets	the	aforementioned	criteria,	and	was	not	clearly	present	

or	incubating	at	the	time	of	admission	to	the	hospital.	

8.	 Multiple	episodes	of	nosocomial	pneumonia	may	occur	in	criti-

cally	ill	patients	with	lengthy	hospital	stays.	When	determining	

whether	 to	 report	multiple	 episodes	of	 nosocomial	 pneumonia	

in	a	single	patient,	look	for	resolution	of	the	initial	infection.	The	

addition	of	or	change	in	pathogen	alone	is	not	indicative	of	a	new	

episode	of	pneumonia.	The	combination	of	new	signs	and	symp-

toms	and	 radiographic	evidence,	or	other	diagnostic	 testing	 is	

required.
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7.	 This	measure	of	arterial	oxygenation	is	defined	as	the	ratio	of	the	
arterial	tension	(PaO2)	to	the	inspiratory	fraction	of	oxygen	(FiO2).

8.	 Care	must	be	taken	to	determine	the	etiology	of	pneumonia	 in	a	
patient	with	positive	blood	cultures	and	radiographic	evidence	of	
pneumonia,	especially	if	the	patient	has	invasive	devices	in	place	
such	as	intravascular	 lines	or	a	urinary	catheter.	 In	general,	 in	an	
immunocompetent	patient,	blood	cultures	positive	for	coagulase-
negative	 staphylococci,	 common	 skin	 contaminants,	 and	 yeasts	
will	not	be	the	etiologic	agent	of	the	pneumonia.

9.	 Once	laboratory-confirmed	cases	of	pneumonia	due	to	respiratory	
syncytial	virus	(RSV),	adenovirus,	or	influenza	virus	have	been	identi-
fied	in	a	hospital,	a	clinician’s	presumptive	diagnosis	of	these	patho-
gens	in	subsequent	cases	with	similar	clinical	signs	and	symptoms	
is	an	acceptable	criterion	for	presence	of	hospital	infection.

10.	 Scant	 or	watery	 sputum	 is	 commonly	 seen	 in	 adults	with	 pneu-
monia	 due	 to	 viruses	 and	Mycoplasma although	 sometimes	 the	
sputum	may	be	mucopurulent.	In	infants,	pneumonia	due	to	RSV	
or	influenza	yields	copious	sputum.	Patients,	except	premature	in-
fants,	with	viral	or	mycoplasmal	pneumonia	may	exhibit	few	signs	
or	symptoms	even	when	significant	infiltrates	are	present	on	radio-
graphic	exam.

11.	 Few	bacteria	may	be	seen	on	stains	of	respiratory	secretions	from	
patients	with	pneumonia	due	to	Legionella spp.,	mycoplasma,	or	
viruses.	

12.	 Immunocompromised	patients	include	those	with	neutropenia	(ab-
solute	neutrophil	count	<500/mm3),	leukemia,	lymphoma,	HIV	with	
CD4	count	<200,	or	 splenectomy;	 those	who	have	had	a	 recent	
transplant;	 and	 those	who	are	on	cytotoxic	 chemotherapy	or	on	
daily	doses	of	steroids	for	>2	weeks	(e.g.	>20mg	prednisone	or	its	
equivalent).

13.	 Blood	and	sputum	specimens	must	be	collected	within	48	hours	of	
each	other.	

14.	 Semiquantitative	 or	 nonquantitative	 cultures	 of	 sputum	obtained	
by	deep	cough,	induction,	aspiration,	or	lavage	are	acceptable.	If	
quantitative	 culture	 results	 are	 available,	 refer	 to	 algorithms	 that	
include	such	specific	laboratory	findings.
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NOTES: 

1. Occasionally,	 in	nonventilated	patients,	 the	diagnosis	of	nosoco-
mial	pneumonia	may	be	quite	clear	on	the	basis	of	symptoms,	sig-
ns,	and	a	single	definitive	chest	radiograph.	However,	 in	patients	
with	pulmonary	or	cardiac	disease	(e.g.	interstitial	lung	disease	or	
congestive	heart	failure),	the	diagnosis	of	pneumonia	may	be	par-
ticularly	 difficult.	 Other	 noninfectious	 conditions	 (e.g.	 pulmonary	
edema	 from	decompensated	congestive	heart	 failure)	may	simu-
late	the	presentation	of	pneumonia.	In	these	more	difficult	cases,	
serial	 chest	 radiographs	must	 be	 examined	 to	 help	 separate	 in-
fectious	from	noninfectious	pulmonary	processes.	To	help	confirm	
difficult	cases,	it	may	be	useful	to	review	radiographs	on	the	day	of	
diagnosis,	three	days	prior	to	the	diagnosis,	and	on	days	two	and	
seven	after	 the	diagnosis.	Pneumonia	may	have	rapid	onset	and	
progression,	but	does	not	resolve	quickly.	Radiographic	changes	
of	pneumonia	persist	 for	several	weeks.	As	a	 result,	 rapid	 radio-
graphic	resolution	suggests	that	the	patient	does	not	have	pneu-
monia,	but	rather	a	noninfectious	process,	such	as	atelectasis	or	
congestive	heart	failure.

2.	 Note	 that	 there	 are	many	ways	of	 describing	 the	 radiographic	
appearance	of	pneumonia.	Examples	 include,	but	are	not	 limited	
to,	 “air-space	 disease”,	 focal	 opacification,	 and	 patchy	 areas	 of	
increased	density.	Although	perhaps	not	specifically	delineated	as	
pneumonia	 by	 the	 radiologist,	 in	 the	 appropriate	 clinical	 setting,	
these	alternative	descriptive	wordings	should	be	seriously	consi-
dered	as	potentially	positive	findings.

3.	 An	adequate	sample	for	culture	in	an	immunocompromised	patient	
is	 one	with	 a	Gram	stain	 of	 ≥25	neutrophils	 and	≤10	 squamous	
epithelial	cells	per	low	power	field	(x100).	

4.	 A	single	notation	of	either	purulent	sputum	or	change	in	character	
of	the	sputum	is	not	meaningful;	repeated	notations	over	a	24-
hour	period	would	be	more	indicative	of	the	onset	of	an	infectious	
process.	Change	in	character	of	the	sputum	refers	to	color,	consis-
tency,	odor,	and	quantity.

5.	 In	adults,	tachypnea	is	defined	as	respiration	rate	>25	breaths	per	
minute.	Tachypnea	is	defined	as	>75	breaths	per	minute	in	prema-
ture	infants	born	at	<37	weeks	gestation	and	until	the	40th	week;	
>60	breaths/minute	in	patients	<2	months	old;	>50	breaths/minute	
in	patients	2-12	months	old;	and	>30	breaths/minute	in	children	>1	
year	old.

6.	 Rales	may	be	described	as	“crackles”.
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Data analysis: The rate of ventilator-associated pneumonia 
per 1,000 mechanical ventilator-days is calculated by dividing 
the number of cases of ventilator associated pneumonia by the 
number of mechanical ventilator-days and multiplying the re-
sult by 1,000. These calculations are performed separately for 
each Icu. 

2 / Urinary Tract Infection (UTI)

urinary tract infections are diagnosed through a combination 
of clinical and laboratory criteria. utIs will be counted 
only for patients with an indwelling urinary catheter or an 
infection related to its use; in other words, the patient had a 
urinary catheter inserted at the time of, or within seven days 
before, the onset of infection.
NOTE:	There	is	no	a	minimum	length	of	time	that	the	catheter	has	to	

be	in	place	for	a	UTI	to	be	considered	catheter-associated.			

for the purposes of hospital infection surveillance systems, 
case definitions for urinary tract infections are divided into 
symptomatic and asymptomatic infections. In this proposal, 
only data on symptomatic urinary tract infections will be 
compiled. 

Setting: Surveillance will take place in the intensive care units. 
Monitoring of patients following their discharge from the 
Icu is not required. 

Requirements: Surveillance for urinary tract infection is 
performed in at least one Icu in the healthcare facility for 
at least one calendar month. Ideally, monitoring should be 
conducted year-round. however, if surveillance is scheduled 
to occur only during specific periods, monitoring should take 
place during at least one calendar month. 
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Collection of culture specimens* used in the diagnosis 
of pneumonia, and threshold values 

Specimen type Value

Lung	parenchyma	(open	lung	biopsy	specimens	
and	immediate	post-mortem	specimens	obtained	
by	transthoracic	or	transbronchial	biopsy)				

≥104 CFU/g	
tissue

Endotracheal	aspirate 105	o	106	CFU

Bronchoscopically	(B)	obtained	specimens

-		Bronchoalveolar	lavage	(B-BAL) ≥104	UFC/ml

-		Protected	bronchoalveolar	lavage	(BP-BAL) ≥104	UFC/ml

-		Protected	specimen	brushing	(B-PSB) ≥103	UFC/ml

Non-bronchoscopically	(NB)	obtained	(blind)	
specimens
-		NB-BAL	or	MINI	BAL ≥104	UFC/ml

-		NB-PSB	 ≥103	UFC/ml

*	For	specimen	collection	techniques,	see	Appendix	7.

Numerator data: The form included in appendix 1 is used to 
collect and report on every case of ventilator-associated pneu-
monia that is identified during the month selected for surveil-
lance. The form includes patient demographic information and 
information regarding the use of mechanical ventilation. addi-
tional data include whether the patient died, thewhat micro-
organisms were isolated from cultures and their antimicrobial 
susceptibilities. (See Section II on surveillance methodology.)

Denominator data: the number of patients managed with 
a ventilation device is collected on the appendix 2. The pa-
tient count is obtained daily. The sum of these daily counts is 
reported monthly. the data are compiled separately for each 
intensive care unit identified. (See Section II on surveillance 
methodology.) 
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Definitions

Indwelling urinary catheter (IUC): a drainage tube that 
is inserted into the urinary bladder through the urethra, is 
left in place, and is connected to a closed collection system; 
also called a foley catheter. does not include straight in-
and-out catheters. 

Closed urine collection system: a closed system that 
does not allow any type of disconnection (bag-tube) no 
matter how brief. Systems remain connected even during 
urine removal or specimen collection.
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Numerator data: The form included in appendix 1 is used to 
collect the information and report each urinary tract infection 
that is identified during the month selected for surveillance. 
the utI form includes patient demographic information 
and information on whether or not a urinary catheter was 
present. additional data include whether the patient died, 
what microorganisms were isolated from cultures and their 
antimicrobial susceptibilities. (See Section II on surveillance 
methodology.) 

Denominator data: The number of patients managed with an 
indwelling urinary catheter is collected on appendix 2. The 
patient count is obtained daily. The sum of these daily counts 
is reported monthly. The data are compiled separately for each 
intensive care unit identified. (See Section II on surveillance 
methodology.) 

Data analysis: the urinary tract infection rate per 1,000 
catheter-days is calculated by dividing the number of infections 
by the number of catheter-days and multiplying the result 
by 1,000. this calculation is performed separately for each 
intensive care unit.

3 / Bloodstream Infection (BSI)

Bloodstream infections are classified according to clini-
cal and laboratory criteria, either as laboratory-confirmed 
bacteremia (Bac) or clinical sepsis (cSeP). a bloodstream 
infection is considered either primary or secondary depend-
ing on whether it is caused by an infection at another site. 
for surveillance, only laboratory-confirmed, primary, intra-
vascular catheter-associated bacteremia will be recorded. 
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and common femoral veins. 

Temporary central line:  a non-tunneled catheter. 

Permanent central line: Includes tunneled catheters, 
including dialysis catheters, and implanted catheters, 
including port-a-cath. 
NOTES: 

1.	 An	introducer	is	not	considered	an	intravascular	catheter.	

2.	 Neither	the	location	of	the	insertion	site	nor	the	type	of	device	may	
be	used	to	determine	if	a	line	qualifies	as	a	central	line.	The	device	
must	terminate	in	one	of	the	great	vessels	or	in	or	near	the	heart	to	
qualify	as	a	central	line.	

3.	 Pacemaker	wires	and	other	nonlumened	devices	inserted	into	cen-
tral	 blood	 vessels	 or	 the	 heart	 are	 not	 considered	 central	 lines,	
because	fluids	are	not	infused,	pushed,	or	withdrawn	through	such	

devices.	

Infusion: The introduction of a solution through a blood vessel 
via a catheter lumen. this may include drip phleboclysis, as 
in the case of nutritional fluids or medications, or 
intermittent infusions such as flushes or intravenous 
antimicrobial administration, or blood, in the case of 
transfusion or hemodialysis.   
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Setting: Surveillance will occur in intensive care units. 
Monitoring of bloodstream infections after the patient is 
discharged from the Icu is not required. 

Requirements: Surveillance for bloodstream infection in at 
least one Icu in the healthcare institution for at least one 
calendar month. Ideally, monitoring should be conducted 
year-round. however, if surveillance is scheduled to occur 
only during specif ic  periods,  monitoring should take 
place during at least one calendar month. only bloodstream 
infections associated to central catheter are reported.

Definitions

Primary BSI: BSI not related to an infection at another 
site. 

Central line-associated BSI: Primary BSI in a patient with 
a central line or catheter in place at the time of detection 
or no more than 48 hours before the onset of infection. 
NOTE:	There	is	no	required	minimum	length	of	time	the	central	line	must	

be	in	place	for	the	infection	to	be	considered	central	line-associated.	

Central line (CVC): an intravascular catheter that termi-
nates at or close to the heart or in one of the great vessels 
that is used for infusion, withdrawal of blood, or hemo-
dynamic monitoring. the following are considered great 
vessels for the purpose of reporting central-line infections 
and counting central-line days: aorta, pulmonary artery, su-
perior vena cava, inferior vena cava, brachiocephalic veins, 
internal jugular veins, subclavian veins, external ileac veins, 
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Numerator data: The form included in appendix 1 includes 
patient demographic information and information on the 
central line. The form is also used to record whether the patient 
died, what  microorganisms were isolated from blood cultures 
and their antimicrobial susceptibilities. (See Section II on 
surveillance methodology.) 

Denominator data: denominator data are collected using 
the form included in appendix 2. Since the patient may have 
more than one bloodline, data will need to be recorded for all 
blood lines during the patient’s entire stay in the Icu. (See 
Section II on surveillance methodology.)

• If a patient has more than one temporary central line on a 
given day, this is counted only as one central-line day. 

• If a patient has both a temporary and a permanent central 
line on the same day, this is counted as one temporary-
central-line day. 

• If a patient has only one permanent central line, include it in 
the daily permanent central-line day count, beginning on the 
day of first access and continuing through the entire stay.   

Data analysis: the bloodstream infection rate per 
1,000 central-line days is calculated by dividing the number 
of BSIs by the number of central-catheter days multiplied by 
1,000. These calculations are performed separately for each 
intensive care unit. 
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indicators

Indicators for Calculating ICU Healthcare 
Associated Infection Rates

Infection and 
Indicator 

Description Calculation 

Ventilator-associated	
pneumonia	

Incidence	of	ven-
tilator-	associated	
pneumonia	

Number	of	cases	of	
pneumonia	in	pa-
tients	with	mechani-
cal	ventilation/
Number	of	mecha-
nical	ventilator-days	
x	1000

Indwelling	urinary	
catheter	associated	
urinary	tract	infection

Incidence	of	indwe-
lling	urinary	catheter-
associated	urinary
tract	infections	

Number	of	urinary	
tract	infections	in	pa-
tients	with	indwelling	
urinary	catheters/
Number	of	IUC-days	
x	1000

Central	venous	
catheter-	associated	
bloodstream	infection

Incidence	of	central	
venous	catheter-	 
associated	bloods-
tream	infection

Number	of	bloods-
tream	infections	in	
patients	with	central	
venous	catheter/
Number	of	central	
venous	catheter	
-days	x	1000	

I v
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data analysis and 
information Systems

Infections subject to surveillance:

1. Mechanical ventilator-associated pneumonia
2. Indwelling urinary catheter-associated symptomatic urinary 

tract infection
3. central venous catheter-associated, laboratory-confirmed 

bloodstream infection. 

Data: data will only be collected from intensive care units during 
the patient’s stay; infections occurring after the patient’s discharge 
from the Icu will not be counted, even if they are related to the 
patient’s stay in the intensive care unit. Microbiology data are 
compiled separately for each intensive care unit identified.

Numerator: numerators will be collected in the intensive care 
unit at least twice per week through active surveillance under 
the responsibility of the infection prevention and control team. 

The following information should be recorded for all confirmed 
cases (numerators): pneumonia (date and etiologic agent), 
urinary tract infection (date and etiologic agent), bloodstream 
infection (date and etiologic agent). These data will be recorded 
on the form in appendix 1. 

Denominator: denominator data to be used for calculating 
rates will be: mechanical ventilation days; indwelling urinary 

v
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The health authority will receive the hospital’s identification and 
demographic data and: 

• Incidence density for indwelling urinary catheter-associated 
urinary infections

• Incidence density for central venous catheter-associated 
bloodstream infections

• Incidence density for mechanical ventilation-associated 
pneumonias

With this information, the health authority can calculate the 
10th, 25th, 50th, 75th, and 90th percentiles for each of the rates of 
infection under surveillance appendix 4. It is recommended that 
this analysis be done monthly in addition to an annual report. 

Pan American Health Organization: Paho requests that 
the national health authority send the annual data on the form 
included in appendix 5 (form for Submission of data to the Pan 
american health organization). together with the data, health 
authorities should provide the hospital infection definitions 
being used in the country and the demographic information 
requested in appendix 4. 
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catheter days; central venous catheter days; and total patient 
days per month and per intensive care unit. 

Information system: The information system has three 
levels: first, the local level, or healthcare facility; second, the 
national health authority; and third, the Pan american health 
organization. 

Hospital: The hospital is responsible for compiling the data 
(numerators and denominators), for its analysis, and for calcu-
lating indicators. analysis should be conducted by the surveil-
lance unit or the intensive care unit, preferably monthly. The 
hospital should send aggregate data for mechanical ventilation-
associated pneumonia, indwelling urinary catheter-associated 
urinary tract infection, and central venous catheter-associated 
bloodstream infection to the health authority on a monthly 
basis. The hospital will fill out the form in appendix 1. 

the patient should be monitored until departure from the 
intensive care unit. data from the form will be entered into the 
computer program to produce the necessary reports (appendix 3). 

the hospital will send data from the table for Submission of 
data to health authorities (appendix 3) to the health authority, 
preferably monthly. 

Health authority: The health authority will receive the aggregated 
information from each hospital, on the form in appendix 3. The 
information will be the sum of the data collected from all of the 
intensive care units in the hospital within a given time period. 
the health authority should determine the frequency with 
which data should be sent from each hospital. We recommend, 
at a maximum, quarterly reports.
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at
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b
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b
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d
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C
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at
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d
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at
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o
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 f
o

r 
S

en
d

in
g

 D
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a 
to
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h

e 
P

an
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m
er

ic
an

 H
ea

lt
h

 O
rg

an
iz

at
io

n

A
n

n
u

al
 C

o
u

n
tr
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R

ep
o

rt

C
ou

nt
ry
:

To
ta
l	p
op

ul
at
io
n:

Ye
ar
:

To
ta
l	n
um

b
er
	o
f	h

os
p
ita
ls
	r
ep

or
tin
g:

N
um

b
er
	o
f	I
C
U
s:

A
d
m
in
is
tr
at
iv
e	
ca
te
go

ry
:		
		

N
um

b
er
	o
f	p

ub
lic
	h
os
p
ita
ls
:	

N
um

b
er
	o
f	p

riv
at
e	
ho

sp
ita
ls
:	

N
um

b
er
	o
f	u

ni
ve
rs
ity
	h
os
p
ita
ls
:	

N
um

b
er
	o
f	o

th
er
:

To
ta
l	n
um

b
er
	o
f	b

ed
s:

La
b
or
at
or
y:

N
um

b
er
	o
f	i
nt
en
si
ve
	c
ar
e	
un
it	
(IC

U
)	b

ed
s:

N
um

b
er
	o
f	i
so
la
te
s/
ye
ar
:

N
um

b
er
	IC

U
/a
d
ul
ts
:

N
um

b
er
	o
f	a
nt
ib
io
gr
am

s/
ye
ar
:

N
um

b
er
	IC

U
/p
ed

ia
tr
ic
s:

N
um

b
er
	IC

U
/n
eo
na
to
lo
gy
:
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p
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.	E

ti
o
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g
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g
en

ts
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f 
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lt
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ss
o

ci
at

ed
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fe
ct

io
n
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an

d
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n
ti

b
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ti
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S
u
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b
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ty
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ro

fi
le

 o
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M
ic
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an
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m

s

M
ic
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o
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an

is
m

 
C

o
d

e
M

ic
ro

o
rg

an
is

m
 a

nd
 

re
si

st
an

ce
 p

ro
fi

le
N

um
b

er
 o

f 
is

o
la

te
s

P
ne

um
o

ni
a

B
ac

te
re

m
ia

U
ri

na
ry

 t
ra

ct
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fe

ct
io

n

1
A

ci
ne

to
b

ac
te

r 
b

au
m

an
ii	
im
ip
en
em

-r
es
is
ta
nt
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C

an
d

id
a 

al
b

ic
an

s

11
C

an
d

id
a	
no

n	
al
b
ic
an
s	

12
C

an
d

id
a	
sp
	(fi
ll	
on

ly
	w
he
n	
no

	s
p
ec
ie
s	
is
	

id
en
tifi
ed

	b
y	
th
e	
la
b
or
at
or
y)
	

32
E

sc
he

ric
hi

a 
co

li 
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si
st
an
t	
to
	t
hi
rd
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en
er
at
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p
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lo
sp
or
in
s
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E

nt
er

oc
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cu
s	
sp
	r
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om
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in
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ta
nt
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W
ith
	a
n	
en
d
ot
ra
ch
ea
l	a
sp
ira
te
,	
th
e	
sa
m
p
le
	is
	t
ak
en
	b
y	
as
p
ira
tio
n	
of
	r
es
p
ira
to
ry
	s
ec
re
tio
ns
	t
hr
ou

gh
	t
he
	e
nd

ot
ra
ch
ea
l	t
ub

e	
us
in
g	
a	

D
eL
ee
	t
ra
p
.	T

he
	t
ra
p
,	w

hi
ch
	h
ol
d
s	
th
e	
sa
m
p
le
,	i
s	
se
nt
	t
o	
th
e	
la
b
or
at
or
y.
	N
o	
sa
lin
e	
so
lu
tio
n	
sh
ou

ld
	b
e	
in
st
ill
ed

,	s
in
ce
	it
s	
in
tr
od

uc
tio
n	

w
ou

ld
	d
ilu
te
	t
he
	s
ec
re
tio
ns
	a
nd

	a
lte
r	
th
e	
b
ac
te
ria
l	c
ou

nt
.	A

	s
am

p
le
	c
an
	a
ls
o	
b
e	
ta
ke
n	
th
ro
ug

h	
a	
tr
ac
he
os
to
m
y.
	In
	t
he
	a
b
se
nc
e	
of
	a
	

D
eL
ee
	t
ra
p
,	a
	s
uc
tio
n	
ca
th
et
er
	c
an
	b
e	
us
ed

,	a
nd

	t
he
	s
am

p
le
	o
b
ta
in
ed

	s
en
t	
to
	t
he
	la
b
or
at
or
y	
in
	a
	s
te
ril
e	
co
nt
ai
ne
r.	
Th

e	
su
ct
io
n	
tu
b
e	

sh
ou

ld
	n
ot
	b
e	
se
nt
	t
o	
th
e	
la
b
or
at
or
y.

La
b
el
	t
he
	s
am

p
le
,	
in
d
ic
at
in
g	
th
e	
su
sp
ec
te
d
	d
ia
gn

os
is
	a
nd

	t
he
	a
nt
im
ic
ro
b
ia
l	d

ru
gs
	t
he
	p
at
ie
nt
	is
	r
ec
ei
vi
ng

.	
D
o	
no

t	
re
fr
ig
er
at
e	
th
e	

sa
m
p
le
,	a
nd

	t
ra
ns
p
or
t	
it	
im
m
ed

ia
te
ly
	t
o	
th
e	
la
b
or
at
or
y.

A
ll	
en
d
ot
ra
ch
ea
l	a
sp
ira
te
s	
sh
ou

ld
	b
e	
p
ro
ce
ss
ed

	fo
r	
b
ac
te
ria
l	c
ou

nt
,	w

hi
ch
	s
ho

ul
d
	b
e	
in
cl
ud

ed
	in
	t
he
	la
b
or
at
or
y	
re
p
or
t.

B
ro

nc
ho

al
ve

o
la

r 
La

va
g

e 
(B

A
L)

 

B
ro
nc
ho

al
ve
ol
ar
	la
va
ge
	is
	a
n	
in
va
si
ve
	p
ro
ce
d
ur
e	
fo
r	
ob

ta
in
in
g	
a	
sa
m
p
le
,	
w
hi
ch
	m

ea
ns
	t
ha
t	
an
	e
xh
au
st
iv
e	
se
ar
ch
	f
or
	m

ic
ro
or
ga
n-

is
m
s	
is
	ju
st
ifi
ed

	re
ga
rd
le
ss
	o
f	t
he
	q
ua
lit
y	
of
	th

e	
sa
m
p
le
	(	
).	
Th

is
	s
am

p
le
	is
	o
b
ta
in
ed

	b
y	
a	
sp
ec
ia
lis
t.
	T
he
	m

et
ho

d
	is
	u
se
d
	to

	w
as
h	
ce
lls
	

in
	a
irw

ay
s	
th
at
	c
an
no

t	
b
e	
ac
ce
ss
ed

	t
hr
ou

gh
	t
he
	u
se
	o
f	
a	
b
ro
nc
ho

sc
op

e.
	T
he
	g
oa
l	i
s	
to
	w
as
h	
th
e	
af
fe
ct
ed

	lo
b
e,
	a
lth
ou

gh
	b
ila
te
ra
l	

w
as
hi
ng

	in
cr
ea
se
s	
th
e	
lik
el
ih
oo

d
	o
f	r
ec
ov
er
y	
of
	c
er
ta
in
	p
at
ho

ge
ns
.	I
n	
ad

d
iti
on

	t
o	
b
ei
ng

	p
ar
tic
ul
ar
ly
	u
se
fu
l	f
or
	d
ia
gn

os
in
g	
ve
nt
ila
to
r-

as
so
ci
at
ed

	p
ne
um

on
ia
	i
n	
p
at
ie
nt
s	
w
ith
	m

ec
ha
ni
ca
lly
	a
ss
is
te
d
	v
en
til
at
io
n,
	i
t	
is
	a
ls
o	
us
ef
ul
	i
n	
H
IV
	o
r	
A
ID
S
	c
as
es
	a
nd

,	
to
	a
	l
es
se
r	

ex
te
nt
,	f
or
	p
at
ie
nt
s	
w
ith
	p
ne
um

on
ia
	2
,3
,4
).	
A
	B
A
L	
p
ro
ce
d
ur
e	
re
q
ui
re
s	
th
e	
fo
llo
w
in
g:

1.
	

A
	d
ou

b
le
-l
um

en
	b
ro
nc
ho

sc
op

e	
w
ith
	a
	te
le
sc
op

in
g	
d
ou

b
le
	c
at
he
te
r	a
nd

	a
	d
is
ta
l	p
ol
ye
th
yl
en
e	
gl
yc
ol
	p
lu
g	
fo
r	c
ol
le
ct
in
g	
th
e	
w
as
h.
	

Th
e	
in
vo
lv
ed

	a
re
a	
of
	t
he
	lu
ng

	s
ho

ul
d
	b
e	
ac
ce
ss
ib
le
.	

2.
	

Li
d
oc
ai
ne
	(2
%
)	f
or
	a
ne
st
he
si
a,
	d
el
iv
er
ed

	lo
ca
lly
	t
hr
ou

gh
	t
he
	lu
m
en
	o
f	t
he
	fi
b
ro
sc
op

e.
	

3.
	

R
in
ge
r’s
	la
ct
at
e	
or
	s
al
in
e	
so
lu
tio
n	
fo
r	
w
as
hi
ng

.	
4.
	

A
	L
uk
en
s	
tr
ap

	in
	w
hi
ch
	t
o	
p
la
ce
	t
he
	s
am

p
le
.

5.
	

A
n	
in
tr
av
en
ou

s	
se
d
at
iv
e	
to
	im

p
ro
ve
	t
he
	p
at
ie
nt
´s
	t
ol
er
an
ce
	o
f	t
he
	p
ro
ce
d
ur
e.
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E
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N
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P
ne
um

on
ia
	d
ia
gn

os
is
	c
an
	b
e	
p
er
fo
rm

ed
	th

ro
ug

h	
co
nv
en
tio
na
l,	
no

n-
in
va
si
ve
	m

et
ho

d
s	
su
ch
	a
s	
th
e	
co
lle
ct
io
n	
of
	a
	s
p
ut
um

	s
am

p
le
	o
r	

tr
ac
he
al
	a
sp
ira
te
	(t
ra
ch
ea
l	t
ub

e	
or
	t
ra
ch
eo
st
om

y)
	u
si
ng

	a
	D
eL
ee
	t
ra
p
	a
nd

	m
or
e	
ag
gr
es
si
ve
	m

et
ho

d
s	
th
at
	r
eq

ui
re
	a
n	
in
va
si
ve
	p
ro
ce

-
d
ur
e.
	In
va
si
ve
	m

et
ho

d
s	
fo
r	
ob

ta
in
in
g	
sa
m
p
le
s	
ar
e:
	

•	
E
nd

ot
ra
ch
ea
l	a
sp
ira
te

•	
B
ro
nc
hi
al
	w
as
hi
ng

•	
B
ro
nc
ho

al
ve
ol
ar
	la
va
ge

•	
P
ro
te
ct
ed

	s
p
ec
im
en
	b
ru
sh
in
g

•	
M
in
i-
B
A
L

•	
Lu
ng

	b
io
p
sy

E
nd

ot
ra
ch
ea
l	a
sp
ira
te
,	b

ro
nc
ho

al
ve
ol
ar
	la
va
ge
,	a
nd

	p
ro
te
ct
ed

	s
p
ec
im
en
	b
ru
sh
in
g,
	in
	t
ha
t	
or
d
er
,	g

o	
fr
om

	h
ig
he
st
	t
o	
lo
w
es
t	
se
ns
iti
v-

ity
,	b

ut
	le
as
t	
to
	g
re
at
es
t	
sp
ec
ifi
ci
ty
.	T

he
	q
ua
nt
ita
tiv
e	
cu
ltu
re
	p
ro
d
uc
ed

	b
y	
an
	e
nd

ot
ra
ch
ea
l	a
sp
ira
te
	is
	v
er
y	
us
ef
ul
	in
	li
gh

t	
of
	t
he
	f
ac
t	

th
at
	a
	b
ro
nc
ho

sc
op

e	
an
d
	p
er
so
nn
el
	t
ra
in
ed

	in
	it
s	
us
e	
ar
e	
ne
ce
ss
ar
y	
fo
r	
m
or
e	
in
va
si
ve
	m

ea
su
re
s.

E
nd

o
tr

ac
he

al
 A

sp
ir

at
e:

 

Th
is
	t
ec
hn
iq
ue
	is
	u
se
d
	w
he
n	
a	
p
at
ie
nt
	is
	u
na
b
le
	t
o	
ex
p
ec
to
ra
te
,	t
he
	p
ot
en
tia
l	p
at
ho

ge
n	
is
	u
nk
no

w
n,
	o
r	
th
er
e	
is
	a
	p
oo

r	
re
sp
on

se
	t
o	

tr
ea
tm

en
t.
	It
	is
	th

e	
si
m
p
le
st
	m

et
ho

d
	fo

r	
ob

ta
in
in
g	
tr
ac
he
ob

ro
nc
hi
al
	s
ec
re
tio
ns
	in
	th

e	
p
at
ie
nt
	w
ith
	m

ec
ha
ni
ca
l	r
es
p
ira
to
ry
	a
ss
is
ta
nc
e.
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Th
e	
ad

va
nt
ag
e	
of
	t
hi
s	
te
ch
ni
q
ue
	is
	t
ha
t	
is
	d
oe
s	
no

t	
re
q
ui
re
	t
he
	u
se
	o
f	
a	
fib
ro
b
ro
nc
ho

sc
op

e.
	It
	is
	o
ffe
re
d
	a
s	
an
	a
lte
rn
at
iv
e	
to
	o
th
er
	

te
ch
ni
q
ue
s	
fo
r	
th
e	
d
ia
gn

os
is
	o
f	v
en
til
at
or
-a
ss
oc
ia
te
d
	p
ne
um

on
ia
.	A

cc
or
d
in
g	
to
	a
	s
tu
d
y	
b
y	
R
ou

b
y	
(5
),	
th
e	
us
ef
ul
ne
ss
	o
f	m

in
i-
B
A
L	
fo
r	

d
ia
gn

os
in
g	
ve
nt
ila
to
r-
as
so
ci
at
ed

	p
ne
um

on
ia
	w
as
	f
ou

nd
	t
o	
b
e	
lo
w
.	
Th

e	
p
ro
ce
d
ur
e	
ha
s	
an
	L
R
+
	o
f	
2.
2	
an
d
	a
n	
LR

-	
of
	0
.4
3	
an
d
	la
ck
s	

th
e	
re
lia
b
ili
ty
	o
f	e
nd

ot
ra
ch
ea
l	a
sp
ira
te
s,
	b
ro
nc
ho

al
ve
ol
ar
	la
va
ge
,	a
nd

	p
ro
te
ct
ed

	b
ro
nc
hi
al
	b
ru
sh
in
g.

P
ro

te
ct

ed
 B

ro
nc

hi
al

 B
ru

sh
in

g
 (P

B
B

):

Th
is
	p
ro
ce
d
ur
e	
is
	s
im
ila
r	
to
	t
he
	b
ro
nc
ho

al
ve
ol
ar
	la
va
ge
,	
w
ith
	t
he
	e
xc
ep

tio
n	
th
at
	t
he
	b
ro
nc
ho

sc
op

e	
is
	a
d
va
nc
ed

	t
hr
ou

gh
	a
	d
ou

b
le
-

sh
ea
th
ed

,	b
al
lo
on

-t
ip
p
ed

,	p
lu
gg

ed
	c
at
he
te
r.	
Th

e	
p
re
vi
ou

sl
y	
in
fla
te
d
	b
al
lo
on

	ti
p
	is
	u
se
d
	to

	p
ro
te
ct
	th
e	
sa
m
p
le
	fr
om

	p
os
si
b
le
	c
on

ta
m
i-

na
tio
n	
b
y	
flo
ra
	in
	t
he
	u
p
p
er
	r
es
p
ira
to
ry
	t
ra
ct
	(6
,7
).	

•	
In
se
rt
	t
he
	c
yt
ol
og

y	
b
ru
sh
	in
to
	t
he
	c
ha
nn
el
	o
p
en
in
g	
of
	t
he
	b
ro
nc
ho

sc
op

e	
an
d
	a
d
va
nc
e	
th
e	
b
ru
sh
	t
hr
ou

gh
	it
.	

•	
R
em

ov
e	
th
e	
p
lu
g	
at
	it
s	
tip

	a
nd

	in
se
rt
	t
he
	c
at
he
te
r	
in
to
	t
he
	in
fe
ct
ed

	a
re
a.
	C
ol
le
ct
	t
he
	s
am

p
le
	a
nd

	r
em

ov
e	
th
e	
ca
th
et
er
.	

•	
P
la
ce
	t
he
	e
nt
ire
	b
ru
sh
in
g	
un
it	
in
	a
	t
ra
ns
p
or
t	
m
ed

iu
m
,	w

hi
ch
	c
an
	b
e	
la
ct
at
ed

	R
in
ge
r’s
	s
ol
ut
io
n	
or
	s
al
in
e	
(1
m
l).
	

•	
S
en
d
	t
o	
th
e	
la
b
or
at
or
y.

•	
Fo

r	
p
ed

ia
tr
ic
	p
at
ie
nt
s,
	p
ro
ce
ed

	a
s	
w
ith
	a
d
ul
ts
.

Lu
ng

 B
io

p
sy

:

H
is
to
p
at
ho

lo
gi
ca
l	s
tu
d
ie
s	
of
	th

e	
lu
ng

	h
av
e	
b
ee
n	
co
ns
id
er
ed

	th
e	
go

ld
	s
ta
nd

ar
d
	b
y	
a	
m
aj
or
ity
	o
f	s
tu
d
ie
s	
th
at
	h
av
e	
ev
al
ua
te
d
	th

e	
su
c-

ce
ss
	o
f	
d
iv
er
se
	d
ia
gn

os
tic
	m

et
ho

d
s	
fo
r	
ve
nt
ila
to
r-
as
so
ci
at
ed

	p
ne
um

on
ia
	(
2)
.	
N
ot
w
ith
st
an
d
in
g,
	t
he
	r
ep

ro
d
uc
ib
ili
ty
	o
f	
th
is
	m

et
ho

d
	

ha
s	
b
ee
n	
d
ra
w
n	
in
to
	q
ue
st
io
n	
gi
ve
n	
th
e	
la
ck
	o
f	a
gr
ee
m
en
t	i
n	
th
e	
	h
is
to
p
at
ho

lo
gi
ca
l	r
es
ul
ts
	p
ro
d
uc
ed

	b
y	
th
e	
sa
m
e	
op

er
at
or
	o
r	
th
os
e	

of
	t
hr
ee
	d
iff
er
en
t	
te
ch
ni
ci
an
s	
(8
).	
Th

e	
m
et
ho

d
	c
an
	b
e	
p
er
fo
rm

ed
	t
hr
ou

gh
	a
	n
ee
d
le
	b
io
p
sy
	o
r	
an
	o
p
en
	b
io
p
sy
.	I
n	
th
e	
fo
rm

er
,	e

ith
er
	a
	

co
m
p
ut
er
iz
ed

	to
m
og

ra
p
hy
	o
r	
th
or
ac
ic
	c
av
ity
	x
-r
ay
	c
an
	b
e	
us
ed

	to
	id
en
tif
y	
th
e	
ex
ac
t	l
oc
at
io
n	
of
	th

e	
b
io
p
sy
.	T

he
	la
tt
er
	ta

ke
s	
p
la
ce
	in
	

an
	o
p
er
at
in
g	
ro
om

	u
nd

er
	g
en
er
al
	a
ne
st
he
si
a.
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A
p
p
en

d
ix
	7
.	S

p
ec

im
en

 C
o

lle
ct

io
n

 (C
o

nt
in

ue
d

)

In
	o
rd
er
	to

	p
er
fo
rm

	th
e	
B
A
L,
	ti
lt	
th
e	
p
at
ie
nt
	in
to
	a
	s
em

i-
Fo

w
le
r´s
	p
os
iti
on

.	L
ub

ric
at
e	
th
e	
b
ro
nc
ho

sc
op

e	
w
ith
	2
%
	x
yl
oc
ai
ne
	je
lly
,	a
vo
id

-
in
g	
th
e	
d
is
ta
l	t
ip
.	I
nt
ro
d
uc
e	
th
e	
b
ro
nc
ho

sc
op

e	
tr
an
sn
as
al
ly
.	A

tt
ac
h	
th
e	
Lu
ke
ns
	t
ra
p
	t
o	
th
e	
b
ro
nc
ho

sc
op

e.

	W
he
n	
tr
ea
tin
g	
an
	a
d
ul
t,
	s
tr
on

gl
y	
in
st
ill
	1
00
	m

l	o
f	s
te
ril
e	
sa
lin
e	
so
lu
tio
n	
th
ro
ug

h	
th
e	
ch
an
ne
l	o
p
en
in
g	
in
	2
0	
m
l	a
liq
uo

ts
.	F

or
	p
ed

ia
tr
ic
	

p
at
ie
nt
s,
	in
st
ill
	n
o	
m
or
e	
th
an
	1
	t
o	
2	
m
l/k
g	
of
	w
ei
gh

t.
	G
en
er
al
ly
,	f
ew

er
	t
ha
n	
10
	m

l	o
f	fl
ui
d
	a
re
	r
et
rie
ve
d
	fr
om

	c
hi
ld
re
n.
	(I
f	m

or
e	
th
an
	1
0	

m
l	a
re
	r
et
rie
ve
d
,	s
am

p
le
	c
en
tr
ifu
ga
tio
n	
im
p
ro
ve
s	
re
co
ve
ry
	in
	t
he
	c
ul
tu
re
	a
nd

	v
is
ua
liz
at
io
n	
in
	t
he
	s
ta
in
s)
.

If	
co
nv
en
ie
nt
,	a
ft
er
	t
he
	t
hi
rd
	o
r	
fo
ur
th
	in
st
ill
at
io
n,
	t
he
	7
0	
m
l	t
ra
p
	c
an
	b
e	
re
p
la
ce
d
	w
ith
	a
	4
0	
m
l	t
ra
p
.	B

ot
h	
co
lle
ct
io
n	
tr
ap

s	
sh
ou

ld
	b
e	

se
nt
	t
o	
th
e	
la
b
or
at
or
y	
(la
b
el
	7
0	
m
l	a
nd

	4
0	
m
l	t
ra
p
).	
Th

e	
fir
st
	t
ra
p
	t
o	
b
e	
co
lle
ct
ed

	is
	t
he
	m

os
t	
co
nt
am

in
at
ed

	w
ith
	p
ur
ul
en
t	
re
sp
ira
to
ry
	

se
cr
et
io
ns
	a
nd

	is
	v
er
y	
us
ef
ul
	f
or
	d
et
ec
tin
g	
fu
ng

us
,	
m
yc
ob

ac
te
ria
	a
nd

	P
. 

jir
ov

ec
i;	
th
e	
se
co
nd

	t
ra
p
	is
	u
se
fu
l	f
or
	q
ua
nt
ita
tiv
e	
cu
ltu
re
s	

an
d
	b
ac
te
ria
l	s
tu
d
ie
s.
	F
or
	t
hi
s	
re
as
on

,	i
n	
th
e	
ca
se
	o
f	
ve
nt
ila
to
r-
as
so
ci
at
ed

	p
ne
um

on
ia
,	o

nl
y	
th
e	
se
co
nd

	t
ra
p
	is
	r
eq

ui
re
d
.	I
ns
te
ad

	o
f	

se
nd

in
g	
th
e	
tr
ap

s	
to
	th

e	
la
b
or
at
or
y,
	it
	is
	a
ls
o	
p
os
si
b
le
	to

	w
ith
d
ra
w
	1
0	
m
l	o
f	l
iq
ui
d
	fr
om

	e
ac
h	
tr
ap

,	p
la
ci
ng

	th
em

	in
	s
te
ril
e	
tu
b
es
.	T
he
se
	

tu
b
es
,	l
ab

el
ed

	1
	a
nd

	2
,	a
re
	s
en
t	
to
	t
he
	la
b
	u
si
ng

	t
he
	s
am

e	
gu

id
el
in
es
	fo

r	
se
nd

in
g	
tr
ap

s.

S
am

pl
es
	a
re
	n
ot
	to
	b
e	
re
fr
ig
er
at
ed
.	T
he
y	
ar
e	
se
nt
	to
	th
e	
la
bo

ra
to
ry
	im

m
ed
ia
te
ly
	a
nd

	s
ho
ul
d
	b
e	
pr
oc
es
se
d
	w
ith
in
	tw

o	
ho
ur
s	
of
	c
ol
le
ct
io
n.

M
in

i-
B

al
:

A
	t
el
es
co
p
ic
	c
at
he
te
r	
is
	i
nt
ro
d
uc
ed

	i
nt
o	
th
e	
b
ro
nc
hi
al
	t
re
e	
an
d
	a
d
va
nc
ed

	u
nt
il	
m
et
	w

ith
	r
es
is
ta
nc
e.
	T
he
	i
nt
er
na
l	
ca
th
et
er
	i
s	
th
en
	

ad
va
nc
ed

,	
an
d
	2
5	
m
l	
of
	n
or
m
al
	s
al
in
e	
ar
e	
in
st
ill
ed

	u
si
ng

	a
	s
yr
in
ge
.	
Th

e	
as
p
ira
te
d
	fl
ui
d
	a
nd

	t
he
	i
nt
er
na
l	
ca
th
et
er
	t
ip
	a
re
	u
se
d
	f
or
	

m
ic
ro
b
io
lo
gi
ca
l	s
tu
d
ie
s.
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Tr
an

sp
o

rt
 a

nd
 C

o
ns

er
va

ti
o

n 
o

f 
R

es
p

ir
at

o
ry

 S
am

p
le

s:
 

E
nd

ot
ra
ch
ea
l	
as
p
ira
te
	s
am

p
le
s	
sh
ou

ld
	b
e	
se
nt
	t
o	
th
e	
la
b
or
at
or
y	
in
	a
	D
eL
ee
	t
ra
p
;	
B
A
L	
sa
m
p
le
s	
sh
ou

ld
	b
e	
se
nt
	i
n	
Lu
ke
ns
	t
ra
p
s;
	

m
in
i-
B
A
L	
sa
m
p
le
s	
sh
ou

ld
	b
e	
se
nt
	in
	a
	s
te
ril
iz
ed

	c
on

ta
in
er
;	a
nd

	b
ro
nc
hi
al
	b
ru
sh
in
g	
sa
m
p
le
s	
se
nt
	p
ro
te
ct
ed

	in
	1
	m

l	s
al
in
e	
so
lu
tio
n	
or
	

la
ct
at
ed

	R
in
ge
r’s
	s
ol
ut
io
n.
	If
	n
o	
tr
ap

s	
ar
e	
av
ai
la
b
le
,	s
am

p
le
s	
m
ay
	b
e	
se
nt
	in
	s
te
ril
iz
ed

,	w
el
l-
se
al
ed

,	s
cr
ew

-t
op

	c
on

ta
in
er
s	
w
ith
in
	t
w
o	

ho
ur
s	
of
	h
av
in
g	
b
ee
n	
co
lle
ct
ed

.	B
io
p
sy
	t
is
su
e	
sa
m
p
le
s	
sh
ou

ld
	b
e	
d
iv
id
ed

	in
to
	t
w
o;
	o
ne
	fr
ac
tio
n	
sh
ou

ld
	b
e	
se
nt
	t
o	
th
e	
la
b
or
at
or
y	
in
	

10
%
	fo

rm
al
d
eh
yd
e	
fo
r	
hi
st
op

at
ho

lo
gi
ca
l	s
tu
d
y,
	a
nd

	t
he
	o
th
er
,	i
n	
sa
lin
e	
so
lu
tio
n	
fo
r	
m
ic
ro
b
io
lo
gi
ca
l	s
tu
d
y	
(9
).	

U
R

IN
A

R
Y

 T
R

A
C

T
 IN

FE
C

T
IO

N

P
at

ie
nt

s 
w

it
h 

b
la

d
d

er
 c

at
he

te
r:

In
	p
at
ie
nt
s	
w
ith
	a
n	
in
d
w
el
lin
g	
ca
th
et
er
,	
ur
in
e	
w
ill
	b
e	
ta
ke
n	
w
ith
	a
	s
te
ril
e	
ne
ed

le
	a
nd

	s
yr
in
ge
.	
Th

e	
ca
th
et
er
	a
nd

	t
he
	c
lo
se
d
	s
ys
te
m
	

ar
e	
em

p
tie
d
	a
nd

	t
he
n	
cl
am

p
ed

	f
or
	5
	m

in
ut
es
,	
su
b
se
q
ue
nt
ly
	d
is
in
fe
ct
in
g	
w
ith
	a
lc
oh

ol
	a
n	
ap

p
ro
p
ria
te
	a
re
a	
to
	p
un
ct
ur
e.
	T
he
	a
re
a	
is
	

p
un
ct
ur
ed

	w
ith
	t
he
	n
ee
d
le
	a
nd

	s
yr
in
ge
,	a
nd

	a
p
p
ro
xi
m
at
el
y	
10
	m

l	o
f	
ur
in
e	
ar
e	
ex
tr
ac
te
d
.	U

rin
e	
sh
ou

ld
	b
e	
ta
ke
n	
b
y	
as
p
ira
tio
n	
w
ith
	a
	

ne
ed

le
	fr
om

	a
	d
is
in
fe
ct
ed

	p
oi
nt
	in
	th

e	
co
nn
ec
tio
n,
	b
ut
	n
ot
	fr
om

	th
e	
co
lle
ct
io
n	
b
ag
,	o
r	
b
y	
d
is
co
nn
ec
tin
g	
th
e	
ca
th
et
er
	fr
om

	th
e	
co
lle
c-

tio
n	
tu
b
e.
	If
	n
o	
p
la
ce
	fo

r	
p
un
ct
ur
in
g	
ex
is
ts
	o
n	
th
e	
ex
te
ns
io
n,
	t
he
	c
at
he
te
r	
is
	p
un
ct
ur
ed

	a
t	
its
	s
of
te
st
	s
p
ot
	w
ith
	a
	n
ee
d
le
	a
nd

	s
yr
in
ge
.	

A
p
p
ro
xi
m
at
el
y	
10
	m

l	o
f	u

rin
e	
ar
e	
ex
tr
ac
te
d
.	I
f	a
	c
at
he
te
r	
is
	u
se
d
,	d

o	
no

t	
se
nd

	t
he
	t
ip
	o
f	t
he
	F
ol
ey
	c
at
he
te
r	
fo
r	
cu
ltu
re
	(1
0)
.

It	
is
	p
re
fe
ra
b
le
	to

	o
b
ta
in
	th

e	
sa
m
p
le
	fr
om

	th
e	
fir
st
	u
rin
e	
vo
id
ed

	in
	th

e	
m
or
ni
ng

	(1
).	
A
t	t
hi
s	
tim

e	
th
e	
b
ac
te
ria
l	c
ou

nt
	w
ill
	b
e	
hi
gh

er
,	s
in
ce
	

b
ac
te
ria
	c
an
	m

ul
tip

ly
	a
s	
th
ey
	in
cu
b
at
e	
ov
er
ni
gh

t	
(e
ve
ry
	2
0	
m
in
ut
es
).	
O
th
er
w
is
e,
	w
ai
t	
4	
ho

ur
s	
af
te
r	
th
e	
p
at
ie
nt
’s
	la
st
	v
oi
d
in
g	
b
ef
or
e	

co
lle
ct
in
g	
th
e	
sa
m
p
le
.	U

rin
at
io
n	
sh
ou

ld
	n
ot
	b
e	
fo
rc
ed

	w
ith
	li
q
ui
d
s,
	b
ut
	if
	it
	is
,	i
t	
sh
ou

ld
	b
e	
st
at
ed

	o
n	
th
e	
or
d
er
	s
he
et
.	U

rin
e	
co
lle
ct
ed
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A
p
p
en

d
ix
	7
.	S

p
ec

im
en

 C
o

lle
ct

io
n

 (C
o

nt
in

ue
d

)

N
ee

d
le

 B
io

p
sy

: 

If	
th
e	
b
io
p
sy
	is
	c
on

d
uc
te
d
	u
si
ng

	c
om

p
ut
er
iz
ed

	t
om

og
ra
p
hy
,	t
he
	p
at
ie
nt
	m

us
t	
re
m
ai
n	
ho

riz
on

ta
l	d
ur
in
g	
th
e	
ex
am

.	A
	lu
ng

	b
io
p
sy
	c
an
	

al
so
	b
e	
co
nd

uc
te
d
	b
y	
p
ric
ki
ng

	t
he
	p
at
ie
nt
	d
ur
in
g	
a	
b
ro
nc
ho

sc
op

y	
or
	m

ed
ia
st
in
os
co
p
y.
	

Th
e	
sk
in
	is
	c
le
an
se
d
	a
nd

	lo
ca
l	a
ne
st
he
si
a	
in
je
ct
ed

.	T
he
	p
at
ie
nt
	is
	a
sk
ed

	t
o	
re
m
ai
n	
st
ill
	a
nd

	w
ith
ou

t	
co
ug

hi
ng

	fo
r	
th
e	
d
ur
at
io
n	
of
	t
he
	

b
io
p
sy
.	A

	s
m
al
l	i
nc
is
io
n	
of
	a
p
p
ro
xi
m
at
el
y	
3	
m
m
	is
	m

ad
e	
in
	t
he
	s
ki
n.
	T
he
	b
io
p
sy
	n
ee
d
le
	is
	in
se
rt
ed

	in
to
	t
he
	p
ul
m
on

ar
y	
tis
su
e.

A
	s
m
al
l	t
is
su
e	
sa
m
p
le
	is
	c
ol
le
ct
ed

	w
ith
	t
he
	n
ee
d
le
	a
nd

	s
en
t	
to
	a
	la
b
or
at
or
y	
fo
r	
an
al
ys
is
.	
S
en
d
	o
ne
	p
ul
m
on

ar
y	
tis
su
e	
fr
ag
m
en
t	
in
	

fo
rm

al
d
eh
yd
e	
(1
0%

)	f
or
	h
is
to
p
at
ho

lo
gi
ca
l	s
tu
d
y	
an
d
	a
no

th
er
	in
	s
al
in
e	
so
lu
tio
n	
fo
r	
m
ic
ro
b
io
lo
gi
ca
l	s
tu
d
y.
	

P
re
ss
ur
e	
is
	a
p
p
lie
d
	t
o	
th
e	
si
te
	a
nd

,	
on

ce
	t
he
	b
le
ed

in
g	
ha
s	
st
op

p
ed

,	
a	
b
an
d
ag
e	
is
	a
p
p
lie
d
.	
A
n	
x-
ra
y	
of
	t
he
	t
ho

ra
ci
c	
ca
vi
ty
	is
	t
ak
en
	

im
m
ed

ia
te
ly
	a
ft
er
	t
he
	b
io
p
sy
.	

Th
e	
p
ro
ce
d
ur
e	
no

rm
al
ly
	t
ak
es
	b
et
w
ee
n	
30
	a
nd

	6
0	
m
in
ut
es
.	T

he
	la
b
or
at
or
y	
an
al
ys
is
	c
an
	t
ak
e	
a	
fe
w
	d
ay
s.

O
p

en
 B

io
p

sy
:

A
	c
at
he
te
r	
is
	in
se
rt
ed

	t
hr
ou

gh
t	
th
e	
p
at
ie
nt
´s
	o
ra
l	c
av
ity
	t
o	
th
e	
ai
rw
ay
s.
	A
ft
er
	c
le
an
in
g	
th
e	
p
at
ie
nt
’s
	s
ki
n,
	t
he
	s
ur
ge
on

	m
ak
es
	a
n	
in
ci

-
si
on

	in
	th

e	
th
or
ax
,	r
em

ov
es
	a
	s
m
al
l	a
m
ou

nt
	o
f	l
un
g	
tis
su
e,
	a
nd

	s
ut
ur
es
	th

e	
in
ci
si
on

.	C
he
st
	tu

b
es
	m

ay
	re

m
ai
n	
in
	p
la
ce
	fo

r	
on

e	
or
	tw

o	
d
ay
s	
in
	o
rd
er
	to

	p
re
ve
nt
	th
e	
lu
ng

s	
fr
om

	c
ol
la
p
si
ng

.	T
he
re
	is
	b
ot
h	
a	
ris
k	
of
	in
fe
ct
io
n,
	a
nd

	a
	ri
sk
	th
at
	a
ir	
m
ay
	le
ak
	in
to
	th
e	
th
or
ax
	th
ro
ug

h	
a	
p
un
ct
ur
e,
	w
hi
ch
	d
ep

en
d
s	
on

	w
he
th
er
	t
he
	p
at
ie
nt
	d
oe
s	
or
	d
oe
s	
no

t	
al
re
ad

y	
ha
ve
	p
ul
m
on

ar
y	
d
is
ea
se
.
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C
at

er
iz

ac
ió

n:

U
re
th
ra
l	c
at
he
te
riz
at
io
n	
is
	r
ec
om

m
en
d
ed

	a
s	
a	
ro
ut
in
e	
sa
m
p
lin
g	
m
et
ho

d
	fo

r	
ur
in
e	
cu
ltu
re
.	

1.
	

P
er
so
nn
el
	t
ak
in
g	
th
e	
sa
m
p
le
	m

us
t	
w
as
h	
th
ei
r	
ha
nd

s.
	

2.
	

E
xt
er
na
l	g
en
ita
lia
	a
re
	w
as
he
d
	g
en
tly
	u
si
ng

	a
	w
et
,	s
oa
p
y	
co
m
p
re
ss
	o
r	
ga
uz
e.

3.
	

A
ft
er
	w
as
hi
ng

,	g
en
ita
lia
	a
re
	r
in
se
d
	w
ith
	w
at
er
	a
nd

	d
rie
d
	w
ith
	s
te
ril
e	
ga
uz
e.

4.
	

Th
e	
ca
th
et
er
	is
	in
se
rt
ed

	u
si
ng

	a
se
p
tic
	t
ec
hn
iq
ue
.

S
am

p
le

 T
ra

ns
p

o
rt

:

O
nc
e	
th
e	
ur
in
e	
sa
m
p
le
	is
	c
ol
le
ct
ed

	it
	s
ho

ul
d
	b
e	
p
ro
ce
ss
ed

	im
m
ed

ia
te
ly
.	I
f	t
hi
s	
is
	n
ot
	p
os
si
b
le
,	t
he
	s
am

p
le
	m

ay
	b
e	
st
or
ed

	in
	a
	r
ef
rig

-
er
at
or
	a
t	
4o
C
	f
or
	a
	m

ax
im
um

	o
f	
24
	h
ou

rs
.	
R
ef
rig

er
at
io
n	
p
re
ve
nt
s	
b
ac
te
ria
l	g
ro
w
th
.	
C
ol
le
ct
io
n	
co
nt
ai
ne
rs
	t
ha
t	
in
cl
ud

e	
p
re
se
rv
at
iv
es
	

in
	t
ab

le
t	
fo
rm

	a
re
	c
om

m
er
ci
al
ly
	a
va
ila
b
le
.	
If	
th
is
	c
om

m
er
ci
al
	m

et
ho

d
	is
	n
ot
	a
va
ila
b
le
,	
th
e	
sa
m
p
le
	c
an
	b
e	
p
re
se
rv
ed

	in
	b
or
ic
	a
ci
d
.	

A
ny
	o
f	t
he
se
	m

et
ho

d
s	
ca
n	
b
e	
us
ed

	if
	it
	is
	in
ev
ita
b
le
	t
ha
t	
th
e	
sa
m
p
le
	r
em

ai
n	
at
	r
oo

m
	t
em

p
er
at
ur
e	
fo
r	
se
ve
ra
l	h
ou

rs
	p
rio

r	
to
	o
r	
d
ur
in
g	

tr
an
sp
or
t	
to
	t
he
	la
b
or
at
or
y.
	T
hu
s,
	t
he
	o
rg
an
is
m
	c
an
	b
e	
p
re
se
rv
ed

	w
ith
ou

t	
fa
ci
lit
at
in
g	
th
e	
gr
ow

th
	o
f	
co
nt
am

in
an
ts
	t
ha
t	
m
ig
ht
	h
av
e	

b
ee
n	
in
tr
od

uc
ed

	in
to
	t
he
	s
am

p
le
.	
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A
p
p
en

d
ix
	7
.	S

p
ec

im
en

 C
o

lle
ct

io
n

 (C
o

nt
in

ue
d

)

w
ith
ou

t	
th
e	
p
re
ca
ut
io
n	
of
	c
le
an
si
ng

	t
he
	g
en
ita
ls
	b
ef
or
eh
an
d
	c
an
	l
ea
d
	t
o	
fa
ls
e	
p
os
iti
ve
	r
es
ul
ts
.	
Fo

r	
ad

ul
ts
,	
th
e	
p
os
si
b
le
	s
am

p
lin
g	

m
et
ho

d
s	
ar
e:
	

S
p

o
nt

an
eo

us
 u

ri
na

ti
o

n:

Th
is
	m

et
ho

d
	c
an
	b
e	
us
ed

	w
ith
	a
d
ul
ts
	a
nd

	c
hi
ld
re
n	
w
ho

	a
lre
ad

y	
ha
ve
	s
p
hi
nc
te
r	
co
nt
ro
l.	
Th

e	
fo
llo
w
in
g	
co
lle
ct
io
n	
m
et
ho

d
	is
	s
ui
ta
b
le
	

fo
r	
ad

ul
t	
w
om

en
:	

1.
	P
er
so
nn
el
	c
ol
le
ct
in
g	
th
e	
sa
m
p
le
	m

us
t	
w
as
h	
th
ei
r	
ha
nd

s.
2.
	T
he
	p
at
ie
nt
´s
	e
xt
er
na
l	g
en
ita
lia
	a
re
	w
as
he
d
	g
en
tly
	u
si
ng

	s
oa
p
y,
	w
et
	c
om

p
re
ss
	o
r	
ga
uz
e;
	a
nt
is
ep

tic
s	
sh
ou

ld
	b
e	
av
oi
d
ed

	s
in
ce
	th

ey
	

ca
n	
m
ix
	w
ith
	th

e	
ur
in
e	
an
d
	g
iv
e	
fa
ls
e	
ne
ga
tiv
e	
re
su
lts
.	W

as
h	
b
y	
sp
re
ad

in
g	
th
e	
le
gs
	a
nd

	s
p
re
ad

in
g	
th
e	
la
b
ia
	w
ith
	o
ne
	h
an
d
	w
hi
le
	

w
as
hi
ng

	t
he
	a
re
a	
ge
nt
ly
	w
ith
	t
he
	o
th
er
	h
an
d
	fr
om

	fr
on

t	
to
	b
ac
k	
us
in
g	
on

e	
ga
uz
e	
at
	a
	t
im
e.
	

3.
	A
ft
er
	w
as
hi
ng

,	r
in
se
	w
ith
	w
at
er
	a
nd

	d
ry
	w
ith
	a
	t
ow

el
	u
si
ng

	t
he
	s
am

e	
m
ov
em

en
ts
	d
et
ai
le
d
	a
b
ov
e.

4.
	K
ee
p
in
g	
th
e	
la
b
ia
	s
ep

ar
at
ed

,	t
he
	p
at
ie
nt
	s
ho

ul
d
	s
ta
rt
	u
rin
at
in
g,
	d
is
ca
rd
in
g	
th
e	
in
iti
al
	s
tr
ea
m
	o
f	
ur
in
e,
	w
hi
ch
	m

ec
ha
ni
ca
lly
	fl
us
he
s	

th
e	
ur
et
hr
al
	c
ha
nn
el
.	T
he
	s
ec
on

d
	p
ar
t	o

f	u
rin
at
io
n	
(m
id
st
re
am

)	(
11
)	w

ill
	b
e	
co
lle
ct
ed

	in
	a
	s
te
ril
e	
w
id
e-
m
ou

th
	c
on

ta
in
er
,	w

hi
ch
	w
ill
	

b
e	
im
m
ed

ia
te
ly
	c
lo
se
d
	a
nd

	w
ill
	b
e	
d
el
iv
er
ed

	t
o	
th
e	
la
b
or
at
or
y	
fo
r	
p
ro
ce
ss
in
g.
	

In
	m

al
es
,	
ur
in
e	
co
lle
ct
io
n	
is
	s
im
p
le
r.	
In
st
ru
ct
	u
nc
irc
um

ci
se
d
	m

al
es
	t
o	
re
tr
ac
t	
th
e	
fo
re
sk
in
.	
O
nc
e	
th
e	
gl
an
s	
ha
s	
b
ee
n	
cl
ea
ns
ed

	a
nd

	
th
en
	d
rie
d
	w
ith
	a
	g
au
ze
	o
r	
co
m
p
re
ss
,	u
rin
e	
is
	a
ls
o	
co
lle
ct
ed

	m
id
st
re
am

,	d
is
ca
rd
in
g	
th
e	
fir
st
	p
or
tio
n	
of
	t
he
	u
rin
e.
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1.
	

W
he
ne
ve
r	
p
os
si
b
le
,	i
nf
or
m
	t
he
	p
at
ie
nt
	a
b
ou

t	
th
e	
p
ro
ce
d
ur
e.

2.
	

W
as
h	
an
d
	d
ry
	h
an
d
s	
p
ro
p
er
ly
.	

3.
	

Th
or
ou

gh
ly
	c
le
an
se
	t
he
	s
el
ec
te
d
	s
ite
	o
n	
th
e	
sk
in
	w
ith
	7
0%

	is
op

ro
p
yl
	o
r	
et
hy
l	a
lc
oh

ol
.	

4.
	

S
p
re
ad

	a
n	
an
tis
ep

tic
	o
n	
th
e	
si
te
	(1
-2
%
	io
d
in
e	
tin
ct
ur
e,
	o
r	p

ov
id
on

e	
io
d
in
e,
	o
r	2

%
	c
hl
or
he
xi
d
in
e)
.	C

le
an
si
ng

	is
	d
on

e	
in
	a
	c
irc
ul
ar
	

m
ot
io
n,
	s
ta
rt
in
g	
to
w
ar
d
s	
th
e	
ce
nt
er
	a
nd

	m
ov
in
g	
ou

tw
ar
d
.	I
t	i
s	
im
p
or
ta
nt
	to

	a
llo
w
	ti
m
e	
fo
r	
th
e	
an
tis
ep

tic
	t
o	
d
ry
	fo

r	
it	
to
	w
or
k;
	d
o	

no
t	
w
ip
e	
th
e	
ar
ea
	w
hi
le
	s
til
l	w

et
.	

5.
	

D
is
in
fe
ct
	t
he
	r
ub

b
er
	s
to
p
p
er
	o
n	
th
e	
b
ot
tle
	w
ith
	a
lc
oh

ol
	o
r	
an
ot
he
r	
an
tis
ep

tic
	b
ef
or
e	
p
un
ct
ur
in
g	
th
e	
b
ot
tle
.	W

ai
t	
fo
r	
it	
to
	d
ry
.	

6.
	

P
ut
	o
n	
st
er
ile
	g
lo
ve
s.
	

7.
	

D
o	
no

t	
p
al
p
at
e	
th
e	
ve
ni
p
un
ct
ur
e	
si
te
	w
ith
	fi
ng

er
s,
	a
nd

	d
o	
no

t	
sp
ea
k	
or
	c
ou

gh
	w
hi
le
	d
ra
w
in
g	
b
lo
od

.	
S
om

et
im
es
	p
al
p
at
in
g	
th
e	

ve
in
	c
an
no

t	
b
e	
av
oi
d
ed

;	
if	
is
	t
he
	c
as
e,
	t
he
	c
ol
le
ct
or
’s
	fi
ng

er
	m

us
t	
un
d
er
go

	t
he
	s
am

e	
cl
ea
ns
in
g	
an
d
	d
is
in
fe
ct
io
n	
p
ro
ce
d
ur
e,
	o
r		

st
er
ile
	g
lo
ve
s	
m
us
t	
b
e	
w
or
n	
to
	p
er
fo
rm

	t
he
	p
ro
ce
d
ur
e.
	

8.
	

In
se
rt
	t
he
	n
ee
d
le
	in
to
	t
he
	s
el
ec
te
d
	v
ei
n	
to
	e
xt
ra
ct
	t
he
	r
eq

ui
re
d
	v
ol
um

e	
of
	b
lo
od

.	
9.
	

O
nc
e	
th
e	
b
lo
od

	is
	w
ith
d
ra
w
n,
	in
oc
ul
at
e	
th
e	
b
ot
tle
	im

m
ed

ia
te
ly
	b
y	
p
er
fo
ra
tin
g	
it	
ve
rt
ic
al
ly
	w
ith
	t
he
	n
ee
d
le
	in
	o
rd
er
	t
o	
av
oi
d
	c
o-

ag
ul
at
io
n	
of
	t
he
	b
lo
od

	in
	t
he
	s
yr
in
ge
.	I
no

cu
la
te
	s
lo
w
ly
	t
o	
p
re
ve
nt
	h
em

ol
ys
is
.	I
f	
a	
va
cu
um

	e
xt
ra
ct
io
n	
sy
st
em

	is
	b
ei
ng

	u
se
d
,	t
he
	

b
lo
od

	c
an
	d
ire
ct
ly
	in
oc
ul
at
e	
th
e	
b
ot
tle
s	
of
	th
e	
au
to
m
at
ed

	s
ys
te
m
.	T
he
	v
ac
uu
m
	in
	th
is
	ty
p
e	
of
	b
ot
tle
	ra
p
id
ly
	e
xt
ra
ct
s	
th
e	
co
nt
en
ts
	

of
	t
he
	s
yr
in
ge
;	o

nc
e	
th
e	
p
at
ie
nt
	h
as
	s
to
p
p
ed

	b
le
ed

in
g,
	w
ith
d
ra
w
	t
he
	n
ee
d
le
.	

10
.	
It	
is
	n
ot
	n
ec
es
sa
ry
	t
o	
re
p
la
ce
	t
he
	n
ee
d
le
	b
ef
or
e	
in
oc
ul
at
in
g	
th
e	
b
lo
od

	in
	t
he
	b
ot
tle
	(1
1)
.	

11
.	
P
la
ce
	t
he
	c
ot
to
n	
b
al
l	o
n	
th
e	
p
un
ct
ur
e	
si
te
,	m

ai
nt
ai
n	
p
re
ss
ur
e	
fo
r	
a	
fe
w
	m

in
ut
es
,	a
nd

	t
he
n	
ap

p
ly
	a
n	
ad

he
si
ve
	b
an
d
ag
e.
	

Th
e	
b
lo
od

	s
am

p
le
	s
ho

ul
d
	b
e	
se
nt
	t
o	
th
e	
m
ic
ro
b
io
lo
gy
	l
ab

or
at
or
y	
im
m
ed

ia
te
ly
.	
If	
th
is
	i
s	
no

t	
p
os
si
b
le
,	
it	
sh
ou

ld
	b
e	
in
cu
b
at
ed

	a
t	 

35
o C
-3
7o
C
.	
If	
no

	s
to
ve
	is
	a
va
ila
b
le
	f
or
	in
cu
b
at
io
n,
	it
	s
ho

ul
d
	b
e	
le
ft
	a
t	
ro
om

	t
em

p
er
at
ur
e	
(d
o	
no

t	
re
fr
ig
er
at
e)
	u
nt
il	
tr
an
sf
er
re
d
	t
o	
th
e	

la
b
or
at
or
y.
	S
am

p
le
s	
ar
e	
tr
an
sp
or
te
d
	a
t	
ro
om

	t
em

p
er
at
ur
e.
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A
p
p
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d
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.	S

p
ec

im
en
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o

lle
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io
n

 (C
o
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d

)

B
LO

O
D

 C
U

LT
U

R
E

Th
e	
b
lo
od

	c
ul
tu
re
	s
am

p
le
	is
	t
ak
en
	t
hr
ou

gh
	v
en
ip
un
ct
ur
e	
fo
llo
w
in
g	
p
ro
p
er
	c
le
an
si
ng

	o
f	t
he
	s
ite
	w
he
re
	t
he
	s
ki
n	
is
	t
o	
b
e	
p
un
ct
ur
ed

.		

M
at
er
ia
ls
	n
ee
d
ed

	fo
r	
th
e	
d
ra
w
in
g	
sh
ou

ld
	b
e	
p
re
p
ar
ed

	o
n	
a	
w
or
k	
tr
ay
	a
nd

	s
ho

ul
d
	in
cl
ud

e:
•	

A
lc
oh

ol
	a
l	7
0%

,	
•	

70
%
	a
lc
oh

ol
	

•	
A
nt
is
ep

tic
	s
ol
ut
io
n

•	
10
	o
r	
20
	m

l	s
yr
in
ge
s	
or
	V
ac
ut
ai
ne
r®
	s
ys
te
m

•	
N
ee
d
le
s	
fo
r	
ve
ni
p
un
ct
ur
e

•	
G
au
ze
	o
r	
co
tt
on

	b
al
ls

•	
E
xa
m
in
at
io
n	
gl
ov
es

•	
A
d
he
si
ve
	t
ap

e
•	

A
d
he
si
ve
	b
an
d
ag
es
	

•	
B
lo
od

	c
ul
tu
re
	b
ot
tle
s	
fo
r	
ae
ro
b
es
	a
nd

	a
na
er
ob

es
	p
re
vi
ou

sl
y	
la
b
el
ed

	w
ith
	t
he
	p
at
ie
nt
’s
	n
am

e,
	b
ed

	n
um

b
er
,	
ro
om

,	
tim

e	
of
	b
lo
od

	
d
ra
w
in
g,
	a
nd

	c
ha
rt
	n
um

b
er
.	I
f	a
n	
au
to
m
at
ed

	s
ys
te
m
	is
	b
ei
ng

	u
se
d
,	a
vo
id
	w
rit
in
g	
on

	o
r	
p
la
ci
ng

	s
tic
ke
rs
	o
ve
r	
th
e	
b
ot
tle
	b
ar
	c
od

e.
	

E
ac
h	
b
lo
od

	s
am

p
le
	w
ill
	b
e	
ob

ta
in
ed

	fr
om

	a
	d
iff
er
en
t	v
en
ip
un
ct
ur
e,
	th

e	
p
oi
nt
s	
fo
r	w

hi
ch
	w
ill
	b
e	
se
le
ct
ed

	b
ef
or
eh
an
d
.	T
he
	v
ei
ns
	o
f	t
he
	

fo
re
ar
m
	a
re
	u
su
al
ly
	u
se
d
	fo

r	
th
is
	p
ur
p
os
e.
	

R
ou

tin
e	
b
lo
od

	e
xt
ra
ct
io
n	
sh
ou

ld
	n
ot
	b
e	
d
on

e	
th
ro
ug

h	
a	
ca
th
et
er
,	
ex
ce
p
t	
in
	c
as
es
	w
he
re
	c
at
he
te
r-
as
so
ci
at
ed

	s
ep

si
s	
is
	s
us
p
ec
te
d
,	

in
	w
hi
ch
	c
as
e	
it	
is
	im

p
or
ta
nt
	t
o	
ob

ta
in
	p
er
ip
he
ra
l	b
lo
od

	s
am

p
le
s	
at
	t
he
	s
am

e	
tim

e.
	T
he
	p
ro
ce
d
ur
e	
fo
r	
d
ra
w
in
g	
b
lo
od

	is
	a
s	
fo
llo
w
s:
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Th
e	
q
ua
nt
ity
	o
f	b

lo
od

	is
	c
ur
re
nt
ly
	r
eg
ar
d
ed

	a
s	
on

e	
of
	t
he
	m

os
t	
cr
iti
ca
l	v
ar
ia
b
le
s	
in
	t
he
	in
cr
ea
se
	in
	p
os
iti
vi
ty
	o
f	b

lo
od

	c
ul
tu
re
s	
(1
3,
14
,	

15
).	
B
ec
au
se
	t
he
	m

aj
or
ity
	o
f	
b
ac
te
re
m
ia
s	
ar
e	
of
	lo
w
	m

ag
ni
tu
d
e	
(<
1-
10
	C
FU

/m
l),
	h
ig
he
r	
sa
m
p
le
	v
ol
um

e	
le
ad

s	
to
	g
re
at
er
	s
en
si
tiv
ity
	

of
	th

e	
b
lo
od

	c
ul
tu
re
.	F
or
	e
ac
h	
ad

d
iti
on

al
	m
l	o
f	s
am

p
le
	th

at
	is
	in
oc
ul
at
ed

	in
	th

e	
b
ot
tle
,	p

os
iti
vi
ty
	in
cr
ea
se
s	
2%

-5
%
.	M

er
m
el
	a
nd

	M
ak
i	

(1
6)
	d
em

on
st
ra
te
d
	a
	s
ig
ni
fic
an
t	
re
d
uc
tio
n	
(p
	<
0.
00
1)
	in
	b
lo
od

	c
ul
tu
re
	p
os
iti
vi
ty
	w
he
n	
an
	a
ve
ra
ge
	o
f	
2.
7	
m
l	(
69
%
)	w

er
e	
ob

ta
in
ed

	in
	

co
m
p
ar
is
on

	w
ith
	8
.7
	m

l	(
92
%
).	
Th

e	
im
p
or
ta
nc
e	
of
	t
he
	v
ol
um

e	
of
	b
lo
od

	h
ol
d
s	
ev
en
	w
he
n	
us
in
g	
au
to
m
at
ed

	e
q
ui
p
m
en
t	
(1
5,
17
,1
8)
.	

Th
e	
ge
ne
ra
lly
	a
cc
ep

te
d
	v
ol
um

e	
of
	c
ul
tu
re
	b
lo
od

	is
	1
0	
m
l	p

er
	e
xt
ra
ct
io
n	
fo
r	
ad

ul
ts
.	
In
	n
ew

b
or
ns
	a
nd

	p
re
m
at
ur
e	
b
ab

ie
s,
	1
	m

l;	
in
	in

-
fa
nt
s,
	b
et
w
ee
n	
2	
an
d
	3
	m

l;	
in
	p
re
sc
ho

ol
	c
hi
ld
re
n	
an
d
	s
ch
oo

lc
hi
ld
re
n,
	3
	t
o	
5	
m
l;	
an
d
	in
	a
d
ol
es
ce
nt
s,
	1
0	
m
l	(
12
).	

If	
th
e	
p
at
ie
nt
	is
	t
ak
in
g	
an
tim

ic
ro
b
ia
l	d

ru
gs
,	b

lo
od

	c
ul
tu
re
	b
ot
tle
s	
co
nt
ai
ni
ng

	r
es
in
s	
(a
ut
om

at
ed

	s
ys
te
m
s)
	s
ho

ul
d
	b
e	
us
ed

	in
	o
rd
er
	t
o	

ne
ut
ra
liz
e	
th
e	
d
ru
gs
	a
d
m
in
is
te
re
d
	t
o	
th
e	
p
at
ie
nt
.	

Th
e	
re
co
m
m
en
d
at
io
n	
is
	f
or
	g
ro
w
in
g	
tw
o	
b
lo
od

	c
ul
tu
re
s	
in
	2
4	
ho

ur
s	
w
ith
	a
	3
0-
90
	m

in
ut
e	
in
te
rv
al
	b
et
w
ee
n	
th
em

	(1
9,
20
).	
In
	c
as
es
	o
f	

m
en
in
gi
tis
	o
r	
se
p
tic
	s
ho

ck
,	a
	s
et
	o
f	t
w
o	
b
lo
od

	c
ul
tu
re
s	
w
ith
	a
n	
in
te
rv
al
	o
f	3

0	
m
in
ut
es
	o
r	
le
ss
	c
an
	b
e	
ta
ke
n.
	If
	t
he
	p
at
ie
nt
	is
	g
oi
ng

	t
o	

re
q
ui
re
	im

m
ed

ia
te
	a
nt
im
ic
ro
b
ia
l	t
re
at
m
en
t,
	t
w
o	
b
lo
od

	c
ul
tu
re
s	
ca
n	
b
e	
ob

ta
in
ed

	a
t	
th
e	
sa
m
e	
tim

e,
	b
ut
	fr
om

	d
iff
er
en
t	
p
un
ct
ur
e	
si
te
s.
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