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NOTE TO READERS

The following document is a summary guide of
infection prevention recommendations for outpatient
(ambulatory care) settings. The recommendations
included in this document are not new but rather
reflect existing evidence-based guidelines produced
by the Centers for Disease Control and Prevention
and the Healthcare Infection Control Practices
Advisory Committee. This summary guide is based
primarily upon elements of Standard Precautions

and represents the minimum infection prevention
expectations for safe care in ambulatory care settings.
Readers are urged to consult the full guidelines for
additional background, rationale, and evidence behind
each recommendation.

All guidelines are available at:
http://www.cdc.gov/HAl/prevent/prevent_pubs.html



http://www.cdc.gov/HAI/prevent/prevent_pubs.html



INTRODUCTION

The transition of healthcare delivery from acute
care hospitals to outpatient (ambulatory care)
settings, along with ongoing outbreaks and patient
notification events, have demonstrated the need
for greater understanding and implementation

of basic infection prevention guidance. Guide to
Infection Prevention for Outpatient Settings: Minimum
Expectations for Safe Care distills existing infection
prevention guidance from the Centers for Disease
Control and Prevention (CDC) and the Healthcare

Infection Control Practices Advisory Committee

(HICPAC).

Over the past several decades, we have witnessed
a significant shift in healthcare delivery from

the acute, inpatient hospital setting to a variety

of ambulatory and community-based settings.
Ambulatory care is provided in hospital-based
outpatient clinics, nonhospital-based clinics and
physician offices, ambulatory surgical centers,

and many other specialized settings. Americans
have frequent encounters with ambulatory care.
For example, more than three-quarters of all
operations in the United States are performed in
settings outside the hospital'. In addition, between
1995 and 2007, the average person made three
visits each year to physician offices®. By 2007, the
total number of physician offices visits approached
one billion®. Vulnerable patient populations rely
on frequent and intensive use of ambulatory

care to maintain or improve their health. For
example, each year more than one million cancer
patients receive outpatient chemotherapy, radiation
therapy, or both*. Itis critical that all of this care
be provided under conditions that minimize or

eliminate risks of healthcare-associated infections
(HAI).

Compared to inpatient acute care settings,
ambulatory care settings have traditionally lacked

infrastructure and resources to support infection

prevention and surveillance activities™®”. While
data describing risks for HAT are lacking for most
ambulatory settings, numerous outbreak reports
have described transmission of gram-negative and
gram-positive bacteria, mycobacteria, viruses, and
patasites®’. In many instances, outbreaks and other
adverse events were associated with breakdowns in
basic infection prevention procedures (e.g., reuse
of syringes leading to transmission of bloodborne

viruses).

All healthcare settings, regardless of the level of
care provided, must make infection prevention a
priority and must be equipped to observe Standard
Precautions. The 2007 CDC and HICPAC
Guideline for Isolation Precautions was a first
attempt to provide recommendations that can
be applied in all healthcare settings. The Guide
presented here is based primarily upon elements
of Standard Precautions from that guideline and
represents the minimum infection prevention
expectations for safe care in ambulatory care
settings. It is intended for use by anyone needing
information about general infection prevention

measures in ambulatory care settings.

For the purposes of this document, ambulatory
care is defined as care provided in facilities where
patients do not remain overnight (e.g., hospital-
based outpatient clinics, non-hospital based
clinics and physician offices, urgent care centers,
ambulatory surgical centers, public health clinics,
imaging centers, oncology clinics, ambulatory
behavioral health and substance abuse clinics,
physical therapy and rehabilitation centers).
Healthcare personnel (HCP) are defined as all
persons, paid and unpaid, working in ambulatory
care settings who have the potential for exposure
to patients and/or to infectious materials, including
body substances, contaminated medical supplies

and equipment, contaminated environmental





surfaces, or contaminated air. This includes
persons not directly involved in patient care

(e.g., clerical, house-keeping, and volunteers) but
potentially exposed to infectious agents that can
be transmitted to and from HCP and patients.
This document does not replace existing, more-
detailed guidance for hemodialysis centers or
dental practices. Further, the reader is referred

to other CDC and HICPAC guidelines and
websites for more detailed information and for
recommendations concerning specialized infection
prevention issues (e.g;, sterilization and disinfection

of equipment, multi-drug resistant organisms).





By highlighting existing CDC and HICPAC
recommendations, this summary guide: 1) provides

basic infection prevention recommendations for
outpatient (ambulatory care) settings; 2) reaffirms
Standard Precautions as the foundation for preventing
transmission of infectious agents during patient care
in all healthcare settings; 3) provides links to full
guidelines and source documents, which readers

can reference for more detailed background and
recommendations.





FUNDAMENTAL ELEMENTS NEEDED TO

PREVENT TRANSMISSION OF INFECTIOUS
AGENTS IN AMBULATORY CARE SETTINGS

Dedicate Resources to Infection Prevention
(Administrative Measures)

Infection prevention must be made a priority in
any setting where healthcare is delivered. Those
with primary administrative oversight of the
ambulatory care facility/setting must ensure that
sufficient fiscal and human resources are available
to develop and maintain infection prevention and
occupational health programs. This includes the
availability of sufficient and appropriate equipment
and supplies necessary for the consistent
observation of Standard Precautions, including
hand hygiene products, injection equipment, and
personal protective equipment (e.g., gloves, gowns,

face and eye protection).

Infection prevention programs must extend
beyond Occupational Safety and Health
Administration (OSHA) bloodborne pathogen
training to address patient protection. Facilities
should assure that at least one individual with
training in infection prevention is employed by or
regularly available to the facility. This individual
should be involved in the development of written
infection prevention policies and have regular
communication with HCP to address specific
issues or concerns related to infection prevention.
The development and ongoing refinement of
infection prevention policies and procedures
should be based on evidence-based guidelines,
regulations, or standards. These policies and
procedures should be tailored to the facility and
re-assessed on a regular basis (e.g., annually), taking
into consideration the types of services provided
by the facility and the patient population that is
served. This process (referred to as risk assessment

by the Infection Prevention profession) will allow

facilities to better prioritize resources and focus
extra attention on those areas that are determined
to pose greater risk to their patients. For example,
an ambulatory surgical center, which performs on-
site sterilization of surgical equipment, would be
expected to have more detailed policies regarding
equipment reprocessing than a substance abuse
clinic, where on-site sterilization is unlikely to

be performed. However, both facilities should
have policies and procedures addressing handling
of reusable medical equipment. Similarly, a

clinic primarily serving patients infected with
tuberculosis will have infection prevention needs

beyond those of a general pediatric office.

Facility administrators should also assure

that facility policies and procedures address
occupational health needs including vaccination
of HCP, management of exposures or infections
in personnel requiring post-exposure prophylaxis
and/or work restrictions, and compliance

with OSHA bloodborne pathogen standards.
Recommendations for prevention of infections in
HCP can be found in the following documents:
Guideline for infection control in healthcare
personnel (available at: http://www.cde.gov/
hicpac/pdf/InfectControl98.pdf), Immunization
of Health-Care Workers: Recommendations

of the Advisory Committee on Immunization
(available at: http://www.cdc.gov/mmwr/
preview/mmwrhtml/00050577.htm), and OSHA
Bloodborne Pathogens and Needlestick Prevention
(available at: http://www.osha.gov/SLTC/
bloodbornepathogens/index.html).



http://www.cdc.gov/hicpac/pdf/InfectControl98.pdf
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Key administrative recommendations for
ambulatory care settings:

1. Develop and maintain infection

prevention and occupational health

programs

2. Assure sufficient and appropriate supplies
necessary for adherence to Standard
Precautions (e.g., hand hygiene products,
personal protective equipment, injection

equipment)

3. Assure at least one individual with training
in infection prevention is employed by or

regularly available to the facility

4. Develop written infection prevention
policies and procedures appropriate for
the services provided by the facility and
based upon evidence-based guidelines,

regulations, or standards

Key recommendations for education

and training of healthcare personnel in
ambulatory care settings:

1. Provide job- or task-specific infection
prevention education and training to all
HCP

a. This includes those employed by
outside agencies and available by
contract or on a volunteer basis to the
facility

2. Training should focus on principles of
both HCP safety and patient safety

3. Training should be provided upon
otientation and repeated regularly (e.g,,

annually)

4. Competencies should be documented
initially and repeatedly, as appropriate for
the specific HCP positions

Educate and Train Healthcare Personnel

Ongoing education and training of HCP are
critical for ensuring that infection prevention
policies and procedures are understood and
followed. Education on the basic principles and
practices for preventing the spread of infections
should be provided to all HCP. Training should
include both HCP safety (e.g., OSHA bloodborne
pathogen training) and patient safety, emphasizing
job- or task-specific needs. Education and
training should be provided upon orientation

to the facility and should be repeated regularly
(e.g., annually) to maintain competency, including
anytime policies or procedures are updated/
revised. Competencies should be documented
initially and as appropriate for the specific HCP

positions.

Monitor and Report Healthcare-associated
Infections

Surveillance is defined as the ongoing,

systematic collection, analysis, interpretation, and
dissemination of data regarding a health-related
event for use in public health action to reduce
morbidity and mortality and to improve health.
Surveillance typically refers to tracking of outcome
measures (e.g., HAIs) but can also refer to tracking
of adherence to specific process measures (e.g,
hand hygiene, environmental cleaning) as a means
to reduce infection transmission. Surveillance for
outcome measures in ambulatory care settings is
challenging because patient encounters may be
brief or sporadic and evaluation and treatment

of consequent infections may involve different

healthcare settings (e.g:, hospitals).

At a minimum, ambulatory care facilities
need to adhere to local, state, and federal
requirements regarding reportable disease and

outbreak reporting, Certain types of facilities





(e.g., ambulatory surgical centers) may also be
subject to additional HAI surveillance or process
measure reporting requirements, for example as
part of accreditation, Medicare certification, or
state/local statutes. Facilities should check the
requitements for their state/region to assure

that they are compliant with all regulations and
should have contact information for theit local
and/or state health department available to
ensure required reporting is done in a timely
manner. (A list of state reportable disease
websites is available at: http://www.cste.org/dnn/
ProgramsandActivities/ PublicHealthInformatics/
PHIStateReportableWebsites/tabid/136/Default.

aspx)

Regular focused practice surveys or audits

(e.g., audits of infection prevention practices
including hand hygiene, medication handling and
preparation, reprocessing of patient equipment,
environmental cleaning) offer a means to assess
competencies of HCP as recommended under
Education and Training, One example of an audit
tool being used by federal surveyors to assess
adherence to elements of Standard Precautions in
ambulatory surgical centers is available at: http://
www.cms.gov/manuals/downloads/som107_
exhibit_351.pdf. An example of an electronic
application used to monitor compliance with
hand hygiene is available at: http://www.cdc.gov/
handhygiene/Measurement.html.

Key recommendations for HAI
surveillance and reporting in ambulatory

care settings:

1. Adhere to local, state, and federal
requirements regarding HAI surveillance,
reportable diseases, and outbreak

reporting

2. Perform regular audits and competency
evaluations of HCP adherence to

infection prevention practices

Adhere to Standard Precautions

Standard Precautions are the minimum infection
prevention practices that apply to all patient

care, regardless of suspected or confirmed
infection status of the patient, in any setting
where healthcare is delivered. These practices
are designed to both protect HCP and prevent
HCP from spreading infections among patients.
Standard Precautions include: 1) hand hygiene,
2) use of personal protective equipment (e.g.,
gloves, gowns, masks), 3) safe injection practices,
4) safe handling of potentially contaminated
equipment or surfaces in the patient environment,
and 5) respiratory hygiene/cough etiquette. Each
of these elements of Standard Precautions are
described in the sections that follow.

Education and training on the principles and
rationale for recommended practices are critical
elements of Standard Precautions because

they facilitate appropriate decision-making and
promote adherence. Further, at the facility level,
an understanding of the specific procedures
performed and typical patient interactions, as
described above in Administrative Measures as part
of policy and procedure development, will assure

that necessary equipment is available.

The application of Standard Precautions and
guidance on appropriate selection and an example
of donning and removal of personal protective
equipment is described in detail in the 2007
Guideline for Isolation Precautions (available

at: http://www.cdc.gov/hicpac/pdf/isolation/
Isolation2007.pdf).

Hand Hygiene

Good hand hygiene, including use of alcohol-
based hand rubs and handwashing with soap

and water, is critical to reduce the risk of
spreading infections in ambulatory care settings.
Use of alcohol-based hand rub as the primary
mode of hand hygiene in healthcare settings is
recommended by the CDC and the World Health
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Organization (WHO) because of its activity against
a broad spectrum of epidemiologically important
pathogens, and because compared with soap and
water, use of ABHR in healthcare settings can
increase compliance with recommended hand
hygiene practices by requiring less time, irritating
hands less, and facilitating hand hygiene at the
patient bedside. For these reasons, alcohol-based
hand rub is the preferred method for hand hygiene
except when hands are visibly soiled (e.g,, dirt,
blood, body fluids), or after caring for patients
with known or suspected infectious diarrhea (e.g;,
Clostridium difficile, norovirus), in which case soap

and water should be used.

Complete guidance on how and when hand
hygiene should be performed, including
recommendations regarding surgical hand
antisepsis and artificial nails can be found in

the Guideline for Hand Hygiene in Health-Care
Settings (available at: http://www.cdc.gov/mmwr/
PDF/tt/rt5116.pdf).

Key recommendations for hand
hygiene in ambulatory care settings:

1. Key situations where hand hygiene
should be performed include:

a. Before touching a patient, even if

gloves will be worn

b. Before exiting the patient’ care area
after touching the patient or the

patient’s immediate environment

c. After contact with blood, body fluids

or excretions, or wound dressings

d. Prior to performing an aseptic task
(e.g, placing an IV, preparing an

injection)

e. If hands will be moving from a
contaminated-body site to a clean-

body site during patient care

f. After glove removal

2. Use soap and water when hands are
visibly soiled (e.g., blood, body fluids),
or after caring for patients with known
ot suspected infectious diarrhea
(e.g., Clostridium difficile, norovirus).
Otherwise, the preferred method of hand
decontamination is with an alcohol-based
hand rub.

Personal Protective Equipment

Personal Protective Equipment (PPE) refers to
wearable equipment that is intended to protect
HCP from exposure to or contact with infectious
agents. Examples include gloves, gowns, face
masks, respirators, goggles and face shields. The
selection of PPE is based on the nature of the
patient interaction and potential for exposure to
blood, body fluids or infectious agents. Examples
of appropriate use of PPE for adherence to
Standard Precautions include: use of gloves in
situations involving possible contact with blood or
body fluids, mucous membranes, non-intact skin
or potentially infectious material; use of a gown
to protect skin and clothing during procedures

or activities where contact with blood or body
fluids is anticipated; use of mouth, nose and eye
protection during procedures that are likely to
generate splashes or sprays of blood or other body
fluids. Hand hygiene is always the final step after
removing and disposing of PPE.

In addition to protection of HCP, face masks

are also effective in limiting the dispersal of
oropharyngeal droplets and are recommended
when placing a catheter or injecting materials into
epidural or subdural spaces, as during myelography
or spinal or epidural anesthesia. Failure to wear
face masks during these procedures has resulted
in development of bacterial meningitis in patients
undergoing these procedures'’. Each ambulatory
care facility/setting should evaluate the services
they provide to determine specific needs and

to assure that sufficient and appropriate PPE is

available for adherence to Standard Precautions.



http://www.cdc.gov/mmwr/PDF/rr/rr5116.pdf
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All HCP at the facility should be educated
regarding proper selection and use of PPE.

Complete guidance on the appropriate selection
of PPE, including one approach for donning and
removing PPE is provided in the 2007 Guideline
for Isolation Precautions (available at: http://

www.cde.gov/hicpac/pdf/isolation/Isolation2007.

pdf).

Key recommendations for use of PPE in
ambulatory care settings:

1. Facilities should assute that sufficient
and appropriate PPE is available and
readily accessible to HCP

2. Educate all HCP on proper selection and
useof PPE

3. Remove and discard PPE before leaving

the patient’s room or area

4. Wear gloves for potential contact with
blood, body fluids, mucous membranes,
non-intact skin or contaminated

equipment

a. Do not wear the same pair of gloves

for the care of more than one patient

b. Do not wash gloves for the purpose

of reuse

c. Perform hand hygiene immediately

after removing gloves

5. Wear a gown to protect skin and clothing
during procedures or activities where
contact with blood or body fluids is

anticipated

a. Do not wear the same gown for the

care of more than one patient

6. Wear mouth, nose and eye protection
during procedures that are likely to
generate splashes or sprays of blood or
other body fluids

7. Wear a surgical mask when placing a
catheter or injecting material into epidural

or subdural space

Injection Safety

Injection safety includes practices intended to
prevent transmission of infectious diseases
between one patient and another, or between a
patient and healthcare provider during preparation

and administration of parenteral medications.

Implementation of the OSHA Bloodborne
Pathogens Standard has helped increase the
protection of HCP from blood exposure and
sharps injuries, but there is room for improvement
in ambulatory care settings. For example, efforts
to increase uptake of hepatitis B vaccination and
implementation of safety devices that are designed

to decrease risks of sharps injury are needed.

Further attention to patient protection is also
needed as evidenced by continued outbreaks

in ambulatory settings resulting from unsafe
injection practices. Unsafe practices that have led
to patient harm include 1) use of a single syringe,
with or without the same needle, to administer
medication to multiple patients, 2) reinsertion of
a used syringe, with or without the same needle,
into a medication vial or solution container (e.g.,
saline bag) to obtain additional medication for a
single patient and then using that vial or solution
container for subsequent patients, 3) preparation
of medications in close proximity to contaminated

supplies or equipment.

Complete guidance on safe injection practices

can be found in the 2007 Guideline for Isolation
Precautions (available at: http://www.cdc.
gov/hicpac/pdf/isolation/Isolation2007.pdf).
Additional materials including a list of frequently
asked questions from providers (http://www.cdc.
gov/injectionsafety/) as well as an injection safety
training video ate also available (http://www.

oneandonlycampaign.org/videos/Default.aspx). 0
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Key recommendations for safe injection

practices in ambulatory care settings:

1. Use aseptic technique when preparing and

administering medications

A

Cleanse the access diaphragms of
medication vials with 70% alcohol before

inserting a device into the vial

3. Never administer medications from the
same syringe to multiple patients, even
if the needle is changed or the injection
is administered through an intervening

length of intravenous tubing

4. Do not reuse a syringe to enter a

medication vial or solution

5. Do not administer medications from
single-dose or single-use vials, ampoules,
or bags or bottles of intravenous solution

to more than one patient

6. Do not use fluid infusion or
administration sets (e.g., intravenous

tubing) for more than one patient

N

Dedicate multidose vials to a single patient
whenever possible. If multidose vials

will be used for more than one patient,
they should be restricted to a centralized
medication area and should not enter the
immediate patient treatment area (e.g.,

operating room, patient room/cubicle)

o

Dispose of used syringes and needles at
the point of use in a sharps container that
is closable, puncture-resistant, and leak-

proof.

9. Adhere to federal and state requirements
for protection of HCP from exposure to

bloodborne pathogens.

Environmental Cleaning

Ambulatory care facilities should establish
policies and procedures for routine cleaning

and disinfection of environmental surfaces as
part of their infection prevention plan. Cleaning
refers to the removal of visible soil and organic
contamination from a device or environmental
surface using the physical action of scrubbing
with a surfactant or detergent and water, or an
energy-based process (e.g., ultrasonic cleaners)
with appropriate chemical agents. This process
removes large numbers of microorganisms from
surfaces and must always precede disinfection.
Disinfection is generally a less lethal process of
microbial inactivation (compared to sterilization)
that eliminates virtually all recognized pathogenic
microorganisms but not necessarily all microbial

forms (e.g., bacterial spores).

Emphasis for cleaning and disinfection should be
placed on surfaces that are most likely to become
contaminated with pathogens, including those in
close proximity to the patient (e.g., bedrails) and
frequently-touched surfaces in the patient-care
environment (e.g,, doorknobs). Facility policies
and procedures should also address prompt and
appropriate cleaning and decontamination of spills

of blood or other potentially infectious materials.

Responsibility for routine cleaning and disinfection
of environmental surfaces should be assigned to
appropriately trained HCP. Cleaning procedures
can be periodically monitored or assessed to ensure
that they are consistently and correctly performed.
EPA-registered disinfectants or detergents/
disinfectants with label claims for use in healthcare
should be selected for disinfection. Disinfectant
products should not be used as cleaners unless

the label indicates the product is suitable for

such use. Healthcare professionals should follow
manufacturer’s recommendations for use of
products selected for cleaning and disinfection
(e.g., amount, dilution, contact time, safe use, and

disposal).

11





Complete guidance for the cleaning and
disinfection of environmental surfaces, including
for cleaning blood or body substance spills, is
available in the Guidelines for Environmental
Infection Control in Health-Care Facilities
(available at: http://www.cdc.gov/hicpac/pdf/
guidelines/eic_in_ HCF_03.pdf) and the Guideline
for Disinfection and Sterilization in Healthcare
Facilities (available at: http://www.cdc.gov/
hicpac/pdf/guidelines/Disinfection_Nov_2008.
pdf).

Key recommendations for cleaning and

disinfection of environmental surfaces in
ambulatory care settings:

1. Establish policies and procedures for
routine cleaning and disinfection of
environmental surfaces in ambulatory care

settings

a. Focus on those surfaces in proximity to
the patient and those that are frequently
touched

2. Select EPA-registered disinfectants or
detergents/disinfectants with label claims

for use in healthcare

3. Follow manufacturer’s recommendations
for use of cleaners and EPA-registered
disinfectants (e.g;, amount, dilution,

contact time, safe use, and disposal)

Medical Equipment

Medical equipment is labeled by the manufacturer
as either reusable or single-use. Reusable

medical equipment (e.g., endoscopes) should

be accompanied by instructions for cleaning

and disinfection or sterilization as appropriate.
Single-use devices (SUDs) are labeled by the
manufacturer for only a single use and do not
have reprocessing instructions. They may not

be reprocessed except by entities which have

complied with FDA regulatory requirements and

have received FDA clearance to reprocess specific
SUDs as outlined in FDA Guidance for Industry
and FDA Staff (available at: http://www.fda.gov/
MedicalDevices/DeviceRegulationandGuidance/
GuidanceDocuments/ucm071434). Legally
marketed SUDs are available from FDA-registered
Third Party Reprocessors.

All reusable medical equipment must be cleaned
and maintained according to the manufacturer’s
instructions to prevent patient-to-patient
transmission of infectious agents. The Spaulding
Classification is a traditional approach that has
been used to determine the level of disinfection or
sterilization required for reusable medical devices,
based upon the degree of risk for transmitting
infections if the device is contaminated at the time

of use.

® C(ritical items (e.g,, surgical instruments) are
objects that enter sterile tissue or the vascular

system and must be sterile prior to use.

® Semi-critical items (e.g., endoscopes used for
upper endoscopy and colonoscopy) contact
mucous membranes or non-intact skin and
require, at a minimum, high-level disinfection

prior to reuse.

e Noncritical items (e.g;, blood pressure cuffs)
are those that may come in contact with
intact skin but not mucous membranes and
should undergo low- or intermediate-level
disinfection depending on the nature and

degree of contamination.

e [Hnvironmental surfaces (e.g., floors, walls) are
those that generally do not contact the patient
during delivery of care. Cleaning may be all
that is needed for the management of these
surfaces but if disinfection is indicated, low-

level disinfection is appropriate.
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Cleaning to remove organic material must always
precede disinfection or sterilization because
residual debris reduces the effectiveness of the

disinfection and sterilization processes.

Facilities should establish policies and procedures
for containing, transporting, and handling
equipment that may be contaminated with blood
ot body fluids. Manufacturer’s instructions for
reprocessing any reusable medical equipment in
the facility (including point-of-care devices such as
blood glucose meters) should be readily available
and used to establish clear and appropriate
policies and procedures. Instructions should be
posted at the site where equipment reprocessing
is performed. Responsibility for cleaning,
disinfection and/or sterilization of medical
equipment should be assigned to HCP with
training in the required reprocessing steps and in
the appropriate use of PPE necessary for handling
of contaminated equipment. Competencies of
HCP responsible for reprocessing of equipment
should be documented initially upon assignment
of those duties, whenever new equipment is

introduced, and periodically (e.g., semi-annually).

Recommendations for the cleaning, disinfection,
and sterilization of medical equipment, including
general guidance on endoscope reprocessing are
available in the Guideline for Disinfection and
Sterilization in Healthcare Facilities (available at:
http:/ /www.cdc.gov/hicpac/pdf/guidelines/
Disinfection_Nov_2008.pdf). Materials specific
for the handling of blood glucose monitoring
equipment ate also available. (http://www.cdc.
gov/injectionsafety/blood-glucose-monitoring.
html)

FDA regulations on reprocessing of single-use
devices are available at: http://www.fda.gov/
MedicalDevices/DeviceRegulationandGuidance/
GuidanceDocuments/ucm071434 and

http:/ /www.fda.gov/MedicalDevices/
DeviceRegulationandGuidance/

ReprocessingofSingle-UseDevices/defaulthtm

Key recommendations for cleaning,
disinfection, and/or sterilization of

medical equipment in ambulatory
care settings:

1. Facilities should ensure that reusable
medical equipment (e.g., blood glucose
meters and other point-of-care devices,
surgical instruments, endoscopes) is
cleaned and reprocessed appropriately

prior to use on another patient

2. Reusable medical equipment must be
cleaned and reprocessed (disinfection or
sterilization) and maintained according
to the manufacturer’s instructions. If
the manufacturer does not provide such
instructions, the device may not be

suitable for multi-patient use

3. Assign responsibilities for reprocessing
of medical equipment to HCP with

appropriate training

a. Maintain copies of the manufacturer’s
instructions for reprocessing of
equipment in use at the facility;
post instructions at locations where

reprocessing is performed

b. Observe procedures to document
competencies of HCP responsible
for equipment reprocessing upon
assignment of those duties, whenever
new equipment is introduced, and
on an ongoing periodic basis (e.g.,

quarterly)

4. Assure HCP have access to and wear
appropriate PPE when handling and
reprocessing contaminated patient

equipment
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Respiratory Hygiene/Cough Etiquette

Respiratory Hygiene/Cough Etiquette is an
element of Standard Precautions that highlights
the need for prompt implementation of infection
prevention measures at the first point of encounter
with the facility/ambulatory settings (e.g., reception
and triage areas). This strategy is targeted primarily
at patients and accompanying family members or
friends with undiagnosed transmissible respiratory
infections, and applies to any person with signs of
illness including cough, congestion, rhinorrhea,

or increased production of respiratory secretions

when entering the facility.

Additional information related to respiratory
hygiene/cough etiquette can be found in the 2007
Guideline for Isolation Precautions (available

at: http://www.cdc.gov/hicpac/pdf/isolation/
Isolation2007.pdf). Recommendations for
preventing the spread of influenza are available
at: http://www.cdc.gov/flu/professionals/

infectioncontrol/.

Key recommendations for Respiratory

Hygiene/Cough Etiquette in ambulatory
care settings:

1. Implement measutes to contain
respiratory secretions in patients and
accompanying individuals who have signs
and symptoms of a respiratory infection,
beginning at point of entry to the facility
and continuing throughout the duration
of the visit.

a. Post signs at entrances with instructions
to patients with symptoms of

respiratory infection to:

i. Cover their mouths/noses when

coughing or sneezing
ii. Use and dispose of tissues

fii. Perform hand hygiene after hands
have been in contact with respiratory

secretions

b. Provide tissues and no-touch

receptacles for disposal of tissues

c. Provide resources for performing hand

hygiene in or near waiting areas

d. Offer masks to coughing patients and
other symptomatic persons upon entry
to the facility

e. Provide space and encourage persons
with symptoms of respiratory
infections to sit as far away from others
as possible. If available, facilities
may wish to place these patients in a

separate area while waiting for care

2. Educate HCP on the importance of
infection prevention measures to contain
respiratory secretions to prevent the
spread of respiratory pathogens when
examining and caring for patients with
signs and symptoms of a respiratory

infection.

Additional Considerations

The majority of ambulatory care settings are not
designed to implement all of the isolation practices
and other Transmission-Based Precautions (e.g.,
Airborne Precautions for patients with suspected
tuberculosis, measles or chicken pox) that are
recommended for hospital settings. Nonetheless,
specific syndromes involving diagnostic uncertainty
(e.g, diarrhea, febrile respiratory illness, febrile
rash) are routinely encountered in ambulatory
settings and deserve appropriate triage. Facilities
should develop and implement systems for
early detection and management of potentially
infectious patients at initial points of entry to
the facility. To the extent possible, this includes
prompt placement of such patients into a single-
patient room and a systematic approach to transfer
when appropriate. When arranging for patient
transfer, facilities should inform the transporting
agency and the accepting facility of the suspected
infection type.
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Additional information related to Transmission-
Based Precautions (contact precautions, droplet
precautions and airborne precautions) can

be found in the 2007 Guideline for Isolation
Precautions (available at: http://www.cdc.
gov/hicpac/pdf/isolation/Isolation2007.pdf).
Recommendations regarding management of
multidrug-resistant organisms can be found in
the Guideline for the Management of Multidrug-
Resistant Organisms in Healthcare Settings, 2006
available at: http://www.cdc.gov/hicpac/pdf/
guidelines/MDROGuideline2006.pdf

Conclusions

The recommendations described in the preceding
document represent the absolute minimum
infection prevention expectations for safe care

in outpatient (ambulatory care) settings. This
guidance is not all-encompassing. Facilities and
HCP are encouraged to refer to the original source
documents, which provide more detailed guidance
and references for the information included in this

document.
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SOURCE DOCUMENTS

Source Documents

All evidence-based recommendations for
prevention of healthcare-associated infections
from CDC/HICPAC can be found at the following
site: http://www.cdc.gov/hicpac/pubs.html

Guidelines available at this webpage include:

General

2008 Guideline for Disinfection, and Sterilization
in Healthcare Facilities
http://www.cdc.gov/hicpac/Disinfection_
Sterilization/1_sumIntroMethTerms.html

Guidelines for Environmental Infection Control in
Healthcare Facilities
http://www.cdc.gov/mmwr/preview/mmwrhtml/
rt5210al.htm

Guideline for Hand Hygiene in Healthcare Settings
http://www.cdc.gov/mmwrt/PDF/rt/1£5116.pdf

2007 Guideline for Isolation Precautions:
Preventing Transmission of Infectious Agents in
Healthcare Settings

http:/ /www.cdc.gov/hicpac/2007IP/2007ip_

ExecSummary.html

Guideline for the Prevention of Surgical Site
Infection, 1999

http:/ /www.cdc.gov/ncidod/dhqgp/pdf/
guidelines/SSL.pdf

Guidelines for the Prevention of Intravascular
Catheter-Related Infections, 2011
http://www.cdc.gov/hicpac/pdf/guidelines/bsi-
guidelines-2011.pdf

Drug-resistant Organisms

Management of Multi-drug Resistant Organisms in
Healthcare Settings, 2006
http:/ /www.cdc.gov/hicpac/mdro/mdro_toc.html

Healthcare Personnel

Influenza Vaccination of Health-Care Personnel,
2006

http:/ /www.cdc.gov/mmwt/preview/mmwrhtml/
rr5502a1.htm

Guideline for Infection Control in Healthcare
Personnel 1998

http:/ /www.cdc.gov/hicpac/pdf/InfectControl98.
pdf

Specialized Settings

Recommendations for Preventing Transmission
of Infections Among Chronic Hemodialysis
Patients available at: http://www.cdc.gov/mmwr/

preview/mmwrhtml/rr5005a1.htm

Guidelines for Infection Control in Dental Health-
Care Settings — 2003 available at: http://www.cdc.

gov/mmwrt/preview/mmwrhtml/rr5217al.htm

Key Links for Additional Information

CDC Website on Healthcare-associated infections:

www.cdc.gov/hai

CDC Website on Hand Hygiene in Healthcare
facilities: www.cdc.gov/handhygiene

CDC Website on Injection Safety: www.cdc.gov/

injectionsafety
CDC Website on Influenza: www.cdc.gov/flu
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HemoCue Hb 201+ Operating Manual
HemoCue Hb 201+ Manuel d'utilisation de I'appareil

The HemoCue Hb 201% Analyzer provides determination of hemoglobin quickly, easily and with lab quality results. Capillary, venous or arterial whole blood may
be used. This manual provides the basic instructions for use as well as technical specifications. Additional information may be obtained from HemoCue, Inc.

L'appareil HemoCue Hb 201 Analyzer permet de déterminer rapidement et facilement le taux d’hémoglobine, avec des résultats de qualité équivalente a celle
des tests effectués en laboratoire. On peut utiliser au choix du sang capillaire, veineux ou artériel. Ce manuel fournit les instructions nécessaires a I'utilisation du
dispositif ainsi que ses spécifications techniques. Pour toute information supplémentaire, contacter HemoCue, Inc.





Components
Eléments
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The HemoCue Hb 2017 Analyzer*

AC adapter**

4 type AA batteries***

A vial of HemoCue Hb 201

Microcuvettes***

Individually packaged HemoCue Hb 201

Microcuvettes***

5. HemoCue Hb 201% Operating Manual,
HemoCue Hb 201 Quick Reference
Guide and Instruction CD

6. HemoCue Cleaner

N =

The HemoCue Hb 201% and its adapter are
delivered in a carton. Open the carton on a
stable surface and lift out the instrument and
accessories. On the bottom of the analyzer
there is a lid covering the battery compart-
ment. Press the flap to remove the lid. Place
4 type AA batteries in the battery compart-
ment, observing the indication of polarity in
the battery holders. Replace the lid. Consult
local environmental authorities for proper
disposal of batteries.

* Do not open the cover of the analyzer.

o A Only use adapters listed under speci-
fications.

*** Not included.

Appareil HemoCue Hb 201 Analyzer*
Adaptateur courant alternatif (c.a.)**
4 piles de type AA***
Un flacon de HemoCue Hb 201
Microcuvettes™***
HemoCue Hb 201 Microcuvettes embal-
lées séparément***
5. Manuel d'utilisation HemoCue Hb 2017,
Guide de référence rapide HemoCue
Hb 201% et CD d'instructions
6. HemoCue Cleaner

N =

L'appareil HemoCue Hb 201 et son adap-
tateur sont fournis dans un carton. Placer ce
dernier sur une surface stable pour I'ouvrir,
puis en sortir I'appareil et ses accessoires. Au
fond de I'analyseur, un couvercle recouvre le
compartiment a piles. Appuyer sur le volet
pour retirer le couvercle. Placer les 4 piles de
type AA dans le compartiment en respectant
la polarité indiquée sur le support. Remettre
le couvercle. Consulter les autorités locales
compétentes en matiére d'environnement
pour une élimination adéquate des piles.

* Ne pas ouvrir le boitier de I'analyseur.
o A\ Utiliser uniquement les adaptateurs
mentionnés dans la liste des spécifications
techniques.

*** Non fournis.





Start-up
Mise en service
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1a. If AC power is available, plug the sup-
plied power adapter into the power inlet
at the back of the analyzer.

1b. If no power is available, insert the 4 type
AA batteries, 1.5V, into the battery com-
partment.

1c. If a battery symbol appears on the
display, the batteries are running low on
power. The analyzer will continue to give
accurate results, but the batteries should
be replaced as soon as possible.

2. Pull the cuvette holder out to the load-
ing position.

3. Press and hold the left button until the
display is activated (all symbols appear
on the display).

4. The display shows the version number
of the program, after which it will show
"Z" and "Hb" and " )" (audio sig-
nal). During this time the analyzer will
automatically verify the performance of
the optronic unit by performing an auto-
matic SELFTEST.

5. After 10 seconds, the display will show
three flashing dashes and the HemoCue
symbol. This indicates that the HemoCue
Hb 2017 has passed the SELFTEST and
is ready for use. If the SELFTEST fails, an
error code will be displayed.

To turn the analyzer off, press and hold the
left button until the display reads OFF and

then goes blank. Disconnect the equipment
from the power source by removing the AC
adapter from the outlet.

1a. Si une alimentation en c.a. est disponi-
ble, brancher I'adaptateur fourni dans la
prise située  I'arriére de I'analyseur.

1b. S'il n'y a pas de courant, insérer les
4 piles 1,5V (type AA ou R6) dans le
compartiment prévu a cet effet.

1c. Un symbole de pile s'affiche a I'écran,
dés que les piles sont faibles. L'analyseur
continue a donner des résultats précis,
mais les piles doivent étre remplacées
dés que possible.

2. Sortir le support de cuvette dans sa posi-
tion de charge.

3. Appuyer sur le bouton gauche et le
maintenir enfoncé jusqu'a ce que I'écran
s'allume (tous les symboles s'affichent).

4. L'écran affiche le numéro de version du
programme, puis « £ », «Hb» et « )»
(signal audio). Pendant ce temps, |'ana-
lyseur effectue un contréle automatique
de I'unité optoélectronique en procédant
4 un AUTOCONTROLE automatique.

5. Au bout de 10 secondes, trois tirets
clignotants et le symbole HemoCue
apparaissent a I'écran. Ceci indique que
I'appareil HemoCue Hb 2017 a réussi
I'AUTOCONTROLE et qu'il est prét &
I'utilisation. Un code d'erreur s'affiche si
I'AUTOCONTROLE échoue.

Pour éteindre I'analyseur, appuyer sur le
bouton a gauche et le maintenir enfoncé
jusqu'a ce que I'écran indique OFF puis
s'éteigne. Débrancher I'équipement de la
source d'alimentation en retirant I'adaptateur
c.a. de la prise.





Measuring capillary blood
Mesure Sang capillaire






)

To perform a test using capillary blood,
the cuvette holder should be in its
loading position. The display will show
three flashing dashes and the HemoCue
symbol.

Make sure the patient’s hand is warm
and relaxed. Use only the middle or ring
finger for sampling. Avoid fingers with
rings on.

Clean the finger with alcohol or a suit-
able disinfectant and allow to dry or
wipe off with a dry, lint-free wipe.
Using your thumb, lightly press the fin-
ger from the top of the knuckle towards
the tip. This stimulates the blood flow
towards the sampling point.

1.

4,

Pour effectuer un test avec du sang
capillaire, le support de cuvette doit étre
en position de charge. L'écran affiche
trois tirets clignotants et le symbole
HemoCue.

S'assurer que la main du patient est
chaude et détendue. Le prélevement
devra étre effectué sur le majeur ou
I'annulaire. Eviter que le patient porte
des bagues.

Nettoyer avec de |'alcool ou un désinfec-
tant approprié le bout du doigt a piquer
et laisser sécher ou essuyer avec un
chiffon sec non pelucheux.

Avec le pouce, presser doucement le
doigt, de I'articulation vers I'extrémité
pour stimuler le débit sanguin vers le
point de prélevement.
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5. For best blood flow and least pain,
sample at the side of the fingertip, not
in the center.

6. While applying light pressure towards
the fingertip, puncture the finger using
a lancet.

7. Wipe away the first 2 or 3 drops of
blood.

8. Re-apply light pressure towards the
fingertip until another drop of blood
appears.

1"

Pour améliorer le débit sanguin et dimi-
nuer la douleur, prélever I'échantillon
sur la partie latérale du doigt et non

au centre.

En appuyant doucement vers le bout du
doigt, piquer le point de prélevement a
I'aide d'une lancette.

Essuyer les 2 ou 3 premiéres gouttes
de sang.

Exercer de nouveau une légére pression
vers le bout du doigt pour faire apparai-
tre une nouvelle goutte de sang.
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9.

10.

When the blood drop is large enough,
fill the microcuvette in one continuous
process. Do NOT refill!

Wipe off excess blood from the outside
of the microcuvette with a clean, lint-
free wipe, being careful not to touch the
open end of the microcuvette, which
could result in blood being drawn out of
the microcuvette.

. Look for air bubbles in the filled

microcuvette. If present, discard the
microcuvette and fill a new microcuvette
from a new drop of blood. Small bubbles
around the edge can be ignored.
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9.

10.

Quand la goutte de sang est assez gran-
de, appliquer la microcuvette et la laisser
se remplir d'un seul trait. NE JAMAIS la
remplir une seconde fois !

Nettoyer la surface externe de la micro-
cuvette avec un chiffon propre non
pelucheux. Prendre garde de ne pas tou-
cher le c6té ouvert de la microcuvette,
car du sang pourrait s'échapper de la
microcuvette.

. Vérifier que la microcuvette remplie ne

contient pas de bulles d'air. S'il y en

a, jeter la microcuvette et prélever un
nouvel échantillon avec une nouvelle
microcuvette. Les petites bulles d'air en
périphérie peuvent étre ignorées.
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12.

Place the filled microcuvette in the
cuvette holder. This must be performed
within ten minutes after filling the
microcuvette!

. Gently slide the cuvette holder to the

measuring position.

. During the measurement “2" and three

fixed dashes will be shown on the
display.

. After 15-60 seconds, the hemoglobin

value of the sample is displayed. The
result will remain on the display as long
as the cuvette holder is in the measur-
ing position. When operating on battery
power, the analyzer will automatically
turn off after approximately 5 minutes.

. Although the reagents are present in the

microcuvette in extremely low quantities,
consult local environmental authorities
for proper disposal. Always handle blood
specimens with care, as they might be
infectious.
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12.

Placer la microcuvette remplie dans son
support. Cette opération doit étre effec-
tuée dans les dix minutes qui suivent le
remplissage de la microcuvette !

. Faire glisser lentement le support de

cuvette en position de mesure.

. Pendant la mesure, le symbole « » et

les trois tirets clignotants s'affichent a
I'écran.

. Aprés 15 & 60 secondes, le taux d'hé-

moglobine de I'échantillon s'affiche. Le
résultat reste affiché tant que le support
de cuvette est maintenu en position de
mesure. En cas d'utilisation de piles,
I'analyseur s'éteindra automatiquement
au bout de 5 minutes environ.

. Bien que les réactifs soient présents en

trés petites quantités dans la microcu-
vette, il est nécessaire de consulter les
autorités locales compétentes en matiére
d'environnement pour une élimination
appropriée. Pour éviter tout risque de
contamination, on recommande de
manipuler les échantillons de sang avec
la plus grande précaution.





Measuring Control material, venous or arterial blood

Mesure solution de contréle, sang veineux et artériel
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The HemoCue Hb 201 system can be verified
on the days of testing through the use of
commercially available hemotology controls.
Contact HemoCue, Inc. for control information.

1. The blood or control material should be
well mixed prior to performing a mea-
surement.

2ab.Place a drop of blood or control mate-
rial onto a hydrophobic surface, e.g., a
plastic film, using a pipette or a suitable
blood transfer device.

3. Fill the microcuvette in one continuous
process. Do NOT refill! Wipe off excess
blood from the outside of the microcu-
vette with a clean, lint-free wipe, being
careful not to touch the open end of the
microcuvette, which could result in blood
being drawn out of the microcuvette.

4. Look for air bubbles in the filled
microcuvette. If present, discard the
microcuvette and fill a new microcuvette
from a second drop of sample. Small
bubbles around the edge can be ignored.

Perform the analysis as per steps 12—16 on
page 15.
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Le systeme HemoCue Hb 201 peut étre vérifié
les jours de test par |'utilisation de solutions
de contrdle d'hématologie disponibles dans
le commerce. Contacter HemoCue, Inc. pour
de plus amples informations.

1. Bien mélanger le sang ou la solution de
contrdle avant d'effectuer la mesure.

2ab.A |'aide d'une pipette ou d'un autre
dispositif de transfert de sang, placer
une goutte de sang ou de solution de
contréle sur une surface hydrophobe
(film plastique, par exemple).

3. Remplir la microcuvette d'un seul trait.
NE JAMAIS la remplir une seconde
fois | Nettoyer la surface externe de la
microcuvette avec un chiffon propre non
pelucheux. Prendre garde de ne pas tou-
cher le c6té ouvert de la microcuvette,
car du sang pourrait s'échapper de la
microcuvette.

4. Vérifier que la microcuvette remplie ne
contient pas de bulles d'air. S'il y en
a, jeter la microcuvette et prélever un
deuxieme échantillon avec une nouvelle
microcuvette. Les petites bulles d'air en
périphérie peuvent étre ignorées.

Effectuer I'analyse en suivant les étapes 12
a 16, décrites a la page 15.





Maintenance
Entretien
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The cuvette holder should be cleaned after
each day of use.

1. Check that the analyzer is turned off. The
display should be blank.

2. Pull the cuvette holder out to its loading
position. Carefully press the small catch
positioned in the upper right corner of
the cuvette holder.

3. While pressing the catch, carefully rotate
the cuvette holder towards the left as
far as possible. Carefully pull the cuvette
holder away from the analyzer.

4. Clean the cuvette holder with alcohol or
mild detergent. It is important that the
cuvette holder is completely dry before
being replaced.

The optronic unit should be cleaned when
directed to do so in the Troubleshooting
Guide or as desired.

A dirty optronic unit may cause the analyzer
to display an error code. To clean the optron-
ic unit, proceed as follows.

5. Push the HemoCue Cleaner swab into
the opening of the cuvette holder. Move
from side to side 5-10 times. If the swab
is stained, repeat with a new swab. No
further cleaning is required if the swab
remains clean.

6. Wait 15 minutes before replacing the
cuvette holder and using the analyzer.

The cover may be cleaned with alcohol or a
mild soap solution.

As an alternative to the HemoCue Cleaner,

a cotton tip swab moistened with a alcohol
(without additive) or water may also be used
for cleaning.
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Le support de cuvette doit étre nettoyé tous les
jours.

1. S'assurer que |'analyseur est hors tension.
L'écran doit étre vide.

2. Placer le support de cuvette dans sa position
de charge. Abaisser délicatement le petit
fermoir situé dans le coin supérieur droit du
support de cuvette.

3. Tout en abaissant le fermoir, tourner le sup-
port de cuvette au maximum vers la gauche.
Retirer délicatement le support de cuvette de
I'analyseur.

4. Nettoyer le support de cuvette avec de I'al-
cool ou un détergent doux. Il est important
qu'il soit complétement sec avant de le
remettre en place.

L'unité optoélectronique doit étre nettoyée lors-
que cela est indiqué dans le Guide de dépannage
ou au besoin.

Une unité optoélectronique sale peut entrainer
I'affichage d'un code d'erreur. Pour nettoyer I'unité
optoélectronique, procéder de la maniére suivante.

5. Pousser le tampon HemoCue Cleaner dans
I'ouverture du support de cuvette en le
faisant bouger d'un c6té a I'autre de 5 a 10
fois. Si le tampon est taché, recommencer
I'opération avec un nouveau tampon. Aucun
autre nettoyage n'est nécessaire si le tampon
reste propre.

6. Attendre 15 minutes avant de remettre le
support de cuvette en place et d'utiliser
I"analyseur.

Il est possible de nettoyer le boitier de I'analyseur
avec de I'alcool ou une solution savonneuse douce.
Outre les tampons HemoCue Cleaner, on peut
utiliser un coton-tige imbibé d'alcool (sans additif)
ou de I'eau pour le nettoyage.





@ Trouble Shooting Guide

If you are unable to resolve the problem by following this Trouble Shooting Guide,

please contact HemoCue Inc. The analyzer has no serviceable parts.

Symptom

Explanation

Action

The analyzer shows an error code.

May be a temporary fault.

Turn off the analyzer and turn it on again after 30 seconds.
Take a new microcuvette and repeat the measurement.
If the problem continues, see specific error code below.

EOO No stable endpoint is found within the time range. 1a. Check the expiration date for the microcuvettes.
1. The cuvette is faulty. 1b. Take a new microcuvette and repeat the
2. The circuit board is out of order. measurement.
2. The analyzer needs service. Contact HemoCue, Inc.
EO1-EO5 1. Dirty optronic unit or faulty electronic or optronic 1a. Turn off the analyzer and clean the optronic unit as
unit. described in the maintenance section.
1b. The analyzer needs service. Contact HemoCue, Inc.
EO6 1. Unstable blank value The analyzer might be cold. 1. Turn off the analyzer and allow it to reach room
temperature. If the problem continues, the analyzer
needs service. Contact HemoCue, Inc.
EO7 1. The battery power is too low. 1a. The batteries need to be replaced. Turn off the
analyzer and replace the batteries, 4 type AA.
1b. Use the power adapter.
EO8 The absorbance is too high. 1a. Check that the analyzer and microcuvettes are being
1. An item is blocking the light in the cuvette holder. used according to the HemoCue Hb 201 operating
manual and instructions for use.
1b. The analyzer needs service. Contact HemoCue, Inc.
E09-E30 1. Dirty optronic unit or faulty electronic or optronic 1a. Turn off the analyzer and clean the optronic unit as
unit. described in the maintenance section.
1b. The analyzer needs service. Contact HemoCue, Inc.
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Symptom

Explanation

Action

HHH

1.

Measured value exceeds 25.6 g/dL (256 g/L,
15.9 mmol/L).

No characters on the display

-

The analyzer is not receiving power.

1a. Check that the power adapter is connected to the

2. If on battery power, the batteries need to be replaced. AC power supply.
3. The display is out of order. 1b. Check that the power adapter is securely connected
to the analyzer.
1c. Check that the cable is not damaged.
Turn off the analyzer and replace the batteries,
4 type AA.
3. The analyzer needs service. Contact HemoCue, Inc.
The display gives erroneous 1. The display is out of order. 1. The analyzer needs service. Contact HemoCue, Inc.
characters. 2. The microprocessor is out of order. 2. The analyzer needs service. Contact HemoCue, Inc.
The display shows "1 ", 1. The batteries need to be replaced. 1. Turn off the analyzer and replace the batteries,
2. If on mains power, the mains adapter or the circuit 4 type AA.
board is out of order. 2a. Check that the power adapter is properly connected
and working.
2b. The analyzer needs service. Contact HemoCue, Inc.
The display does not switch from | 1. The magnet in the cuvette holder may be missing. 1. The analyzer needs service. Contact HemoCue, Inc.
“2" and “Hb" to three flashing 2. The magnetic sensor is out of order. 2. The analyzer needs service. Contact HemoCue, Inc.

o)1

dashes and "
measuring).

(ready for
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Symptom

Explanation

Action

Measurements on control
materials are out of range -

1.

The microcuvettes are beyond their expiration date,
damaged or have been improperly stored.

1.

Check the expiration date and the storage conditions
of the microcuvettes.

either too HIGH or too LOW. 2. The optical eye of the microcuvette is contaminated. |2. Remeasure the sample with a new microcuvette.

3. The control has not been mixed properly and/or is not | 3. Make sure that the control is mixed properly and at
at room temperature. room temperature.

4. Air bubbles in the microcuvette. 4. Check the microcuvette for air bubbles. Remeasure

5. The optronic unit is dirty. the sample with a new microcuvette.

6. The control is not suitable for use with the HemoCue |5. Clean the optronic unit as described in the maintenance
Hb 201% system. section.

7. The calibration of the analyzer has been changed. 6. Only use controls intended for the HemoCue Hb 201+

8. The controls are beyond their expiration dates or have systems. Contact HemoCue, Inc. for control
been improperly stored. information.

7. The analyzer needs service. Contact HemoCue, Inc.

8. Check the expiration date and the storage conditions
of the control. Take a new microcuvette and repeat
the measurement from a new vial/bottle of control.

Measurements on patient 1. Improper sampling technique. 1. See pages 8-17 in this manual.
samples are higher or lower than | 2. The microcuvettes are beyond their expiration date, 2. Check the expiration date and the storage conditions
anticipated. damaged or have been improperly stored. of the microcuvettes. Check the entire system with a
3. The optical eye of the microcuvette is contaminated. commercial control.
4. Air bubbles in the microcuvette. 3. Remeasure the sample with a new microcuvette.
5. The optronic unit is dirty. 4. Check the microcuvette for air bubbles. Remeasure
6. The calibration of the analyzer has changed. the sample with a new microcuvette.

5. Clean the optronic unit as described in the maintenance
section.

6. The analyzer needs service. Contact HemoCue, Inc.
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Guide de dépannage

Si ce Guide de diagnostic des pannes ne suffit pas a résoudre le probleme,
contacter HemoCue Inc. Les piéces de I'analyseur ne sont pas réparables.

Symptoémes

Causes

Solutions possibles

L'analyseur affiche un code
d’erreur.

Il peut s’agir d'un probleme temporaire.

Eteindre I'analyseur et le rallumer aprés 30 secondes.
Prendre une nouvelle microcuvette et refaire la mesure.
Si le probleme persiste, consulter le chapitre du code
d’erreur ci-dessous.

EOO Le point final stable de la réaction n’a pas été détecté 1a. Vérifier la date de péremption des microcuvettes.
dans la plage de temps prévue. 1b. Prendre une nouvelle microcuvette et refaire la
1. La cuvette est défectueuse. mesure.
2. Lecircuit imprimé est en panne. 2. Lanalyseur a besoin d’une révision. Contacter
HemoCue, Inc.
EO1-EO5 1. Unité optoélectronique sale ou défectueuse. 1a. Eteindre I'analyseur et nettoyer I'unité optoélectroni-
que tel qu'il est décrit a la section Entretien.
1b. L'analyseur a besoin d’une révision. Contacter
HemoCue, Inc.
EO6 1. Valeur vide instable. L'analyseur est peut-étre froid. 1. Eteindre I'analyseur et le laisser atteindre la
température ambiante. Si le probléme persiste,
I'analyseur a besoin d’une révision. Contacter
HemoCue, Inc.
EO7 1. Piles trop faibles. 1a. Les piles doivent étre remplacées. Eteindre I'analyseur
et remplacer les 4 piles de type AA.
1b. Utiliser I'adaptateur secteur.
EO8 Absorbance trop élevée. 1a. Vérifier que I'analyseur et les microcuvettes sont
1. Un élément bloque la lumiére dans le support de utilisés conformément au Manuel de I'utilisateur et
Cuvette. au mode d’emploi du systéme HemoCue Hb 201*.
1b. L'analyseur a besoin d'une révision. Contacter

HemoCue, Inc.
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Symptoémes Causes Solutions possibles

E09-E30 1. Unité optoélectronique sale ou défectueuse. 1a. Eteindre I'analyseur et nettoyer I'unité optoélectroni-
que tel qu'il est décrit a la section Entretien.

1b. L'analyseur a besoin d'une révision. Contacter

HemoCue, Inc.

HHH 1. La valeur mesurée est supérieure a 25,6 g/dL (256 g/L,

15,9 mmol/L).
Ecran vide 1. L'analyseur n’est pas branché. 1a. Vérifier que I'adaptateur est branché a la prise mura-

2. Sil'appareil est alimenté par des piles, celles-ci doivent le en c.a.
étre remplacées. 1b. Vérifier que I'adaptateur est correctement branché
3. L'écran ne fonctionne pas. a l'analyseur.
1c. Vérifier que le cable n'est pas endommagé.
Eteindre I'analyseur et remplacer les 4 piles de
type AA.
3. Lanalyseur a besoin d’une révision. Contacter
HemoCue, Inc.
L'écran affiche des caractéres 1. L'écran ne fonctionne pas. 1. L'analyseur a besoin d'une révision. Contacter
erronés. 2. Le microprocesseur est en panne. HemoCue, Inc.
2. L'analyseur a besoin d’une révision. Contacter
HemoCue, Inc.
L'écran affiche le symbole 1. Les piles doivent étre remplacées. 1. Eteindre I'analyseur et remplacer les 4 piles de
Ty, 2. Sil'analyseur est branché sur le secteur, 'adaptateur type AA.
secteur ou le circuit imprimé est en panne. 2a. Vérifier que I'adaptateur secteur est correctement
branché et qu'il fonctionne.
2b. L'analyseur a besoin d’une révision. Contacter
HemoCue, Inc.
L'écran affiche constamment le 1. Aimant absent du support de la cuvette. 1. L'analyseur a besoin d'une révision. Contacter
symbole «Z» et «Hb» au lieu 2. Le capteur magnétique ne fonctionne plus. HemoCue, Inc.
des trois tirets clignotants et du 2. L'analyseur a besoin d’une révision. Contacter

symbole «®» (prét & mesurer).

HemoCue, Inc.
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Symptoémes

Causes

Solutions possibles

Résultats du test de contrdle hors
plage (trop ELEVES ou trop BAS).

-

La date de péremption des microcuvettes est
dépassée, les microcuvettes sont endommagées ou ont

1.

Vérifier la date de péremption et les conditions de
conservation des microcuvettes.

été conservées dans de mauvaises conditions. 2. Mesurer I"échantillon une deuxiéme fois avec une
2. L'ceil optique de la microcuvette est contaminé. nouvelle microcuvette.
3. Lasolution de controle a été mal mélangée et/ou n'est| 3. S'assurer que la solution de contréle est bien

pas a la température ambiante. mélangée et qu’elle est a la température ambiante.

4. Bulles d'air dans la microcuvette. 4. S'assurer qu'il n'y a pas de bulles d'air dans la

5. Lunité optoélectronique est sale. microcuvette. Mesurer I'échantillon une deuxiéme

6. La solution de contrdle ne doit pas étre utilisée avec le fois avec une nouvelle microcuvette.

systéme HemoCue Hb 201%. 5. Nettoyer I'unité optoélectronique tel qu’il est décrit
7. L'étalonnage de I'analyseur a été modifié. dans la section Entretien.
8. Les solutions de contréle sont périmées ou ont été 6. Utiliser exclusivement les solutions de contrdle
mal conservées. destinées aux systémes HemoCue Hb 201*. Contacter
HemoCue, Inc. pour de plus amples informations.

7. Lanalyseur a besoin d’une révision. Contacter
HemoCue, Inc.

8. Vérifier la date de péremption et les conditions de
stockage de la solution. Prendre une nouvelle
microcuvette et refaire la mesure a partir d'un
nouveau flacon de solution de contréle.

Les résultats des tests sanguins 1. Technique de prélévement erronée. 1. Voir pages 8 a 17 du manuel.

d'un patient sont plus élevés ou | 2. La date de péremption des microcuvettes est 2. Vérifier la date de péremption et les conditions de

plus bas que prévu. dépassée, les microcuvettes sont endommagées ou ont conservation des microcuvettes. Vérifier I'ensemble
été conservées dans de mauvaises conditions. du systéeme avec une solution de contréle disponible

3. Lceil optique de la microcuvette est contaminé. dans le commerce.

4. Bulles d'air dans la microcuvette 3. Mesurer I"échantillon une deuxiéme fois avec une

5. L'unité optoélectronique est sale. nouvelle microcuvette.

6. L'étalonnage de I'analyseur a été modifié. 4. S'assurer qu'il n'y a pas de bulles d'air dans la
microcuvette. Mesurer I'échantillon une deuxiéme
fois avec une nouvelle microcuvette.

5. Nettoyer I'unité optoélectronique tel qu’il est décrit
dans la section Entretien.

6. L'analyseur a besoin d’une révision. Contacter

HemoCue, Inc.
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(> Specifications

General

The HemoCue Hb 201 is a system used for the determination

of the total amount of hemoglobin in whole blood. The system
consists of a specially designed analyzer with specially designed
microcuvettes containing dried reagents. The microcuvette serves
as pipette, reaction vessel and as a measuring microcuvette. No
dilution is required. The hemoglobin measurement takes place in
the analyzer, which follows the progress of the reaction until the
steady state has been reached. The system is factory calibrated
against the hemoglobincyanide (HiCN) method, the international
reference method for the determination of the hemoglobin concen-
tration in blood, and needs no further calibration.

Intended Use

Quantitative determination of hemoglobin in capillary, venous or
arterial blood. The HemoCue Hb 201* system is used for quantita-
tive determination of hemoglobin in whole blood using a specially
designed analyzer, the HemoCue Hb 201 Analyzer, and specially
designed microcuvettes, the HemoCue Hb 201 Microcuvettes.
HemoCue Hb 201 Microcuvettes are for In Vitro Diagnostic use
only. The HemoCue Hb 201 Analyzer is only to be used with
HemoCue Hb 201 Microcuvettes.

Theory

The reaction in the microcuvette is a modified azidemethemo-
globin reaction. The erythrocyte membranes are disintegrated by
sodium deoxycholate, releasing the hemoglobin. Sodium nitrite
converts the hemoglobin iron from the ferrous to the ferric state
to form methemoglobin, which then combines with azide to form
azidemethemoglobin.

Storage and handling

Use the HemoCue Hb 201 Microcuvettes prior to their expiration
date. The expiration date is printed on each package.
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Storage of microcuvettes kept in a vial

The microcuvettes are to be stored at room temperature (59-86 °F,

15-30 °C). Do not refrigerate. The expiration date of the

HemoCue Hb Microcuvettes in a sealed vial is printed on the vial.
Once the seal is broken, the microcuvettes are stable for three

months. Always keep the container properly closed.

Storage of the individually packaged cuvettes

The microcuvettes are to be stored at room temperature (59-86 °F,
15-30 °C). Do not refrigerate. The individual packaged microcu-
vettes are stable until the date printed on each package.

HemoCue Hb 201* Analyzer

The analyzer can be stored at 32-122 °F (0-50 °C). Operating
temperature is 59-86 °F (15-30 °C). Allow the analyzer to reach
ambient temperature before use. The analyzer should not be oper-
ated at high (i.e. > 90 % non-condensing) humidity.

Specimen collection and preparation

Capillary, venous or arterial blood may be used. Appropriate
anticoagulants (e.g. EDTA or heparin) may be used, preferably

in solid form to avoid dilutional effects. Mix all specimen tubes
thoroughly on a mechanical mixer for at least 2 minutes or invert
the tube 8-10 times by hand. Hemoglobin remains unchanged

for days, provided that the blood does not become infected. If the
specimen has been stored in a refrigerator, it will be viscid and the
blood should be allowed to warm up to room temperature before
mixing2.

In case of peripheral circulatory failure, hemoglobin measure-
ments from capillary sampling may be misleading. Confirmation of
an unacceptable or unexpected laboratory result is considered as a
common, well established routine in the laboratory. Extra cellular
fluid present in capillary samples due to individual physiology or
the affects of unacceptable capillary sampling technique can cause





false hemoglobin results.

One of several pre analytical factors associated with technique
revolves around the size and action mode of the lancet and how it
is used. This and other factors associated with capillary sampling
technique can have an impact on the puncture, blood flow and
ultimately on the results obtained. Additional factors unrelated to
sampling technique, such as an individual’s capillary circulation
status, must also be recognized as potential causes of false results.
Therefore when testing for hemoglobin using capillary blood as
the sample, confirmation of an unacceptable or unexpected result
is needed to rule out potential pre analytical factors as the cause.
This is particularly helpful when a cut off value is used, i.e. when
screening for nutritional status based on hemoglobin. Since the
individual performing the test may not always be aware of all the
potential pre analytical factors or even those that are directly or in-
directly associated with sampling techniques, a second finger stick
should be performed when wanting to rule out pre analytical factors
as a cause of an unacceptable or unexpected result. Performance of
the second finger stick by a different individual may aid in lessen-
ing the affect of the factors that could have been technique related.

Always handle blood specimens with care, as they might be
infectious. Consult local environmental authorities for proper
disposal. Always wear protective gloves when handling blood
specimens. The microcuvette is for single use only.

Materials required

+ HemoCue Hb 201" Analyzer

» HemoCue Hb 201 Microcuvettes

» Lancet (for capillary samples)

 Pipette or other transfer device (for venous, arterial or control
material samples)

» Lint-free wipe (non-fraying)
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Hydrophobic plastic or glass slide (for venous, arterial or control
material samples)

Quality Control

The HemoCue Hb 201% Analyzer has an internal quality control,
the “selftest”. Every time the analyzer is turned on, it will
automatically verify the performance of the optronic unit of the
analyzer. This test is performed every second hour if the analyzer
remains switched on.

Upon passing the SELFTEST, the display will show the
HemoCue symbol and three flashing dashes, indicating that the
analyzer is ready to perform a measurement. An error code will
be displayed if the SELFTEST fails. If use of liquid control mate-
rial is required by local or other regulations, contact your local
distributor for control information.

Expected values2

Adult Males 13.0-17.0 g/dL (130-170 g/L, 8.1-10.5 mmol/L)
Adult Females 12.0-15.0 g/dL (120-150 g/L, 7.4-9.3 mmol/L)
Infants, after neonatal period 11.0-14.0 g/dL (110-140 g/L,
6.8-8.7 mmol/L)

Children, two years to teenage: gradual increase to adult normals.
Due to a wide range of conditions (dietary, geographical, etc)
which affect normal values, it is recommended that each laboratory
establish its own normal range.

Measuring range

0-25.6 g/dL (0-256 g/L, 0-15.9 mmol/L).

Results above 25.6 g/dL (256 g/L, 15.9 mmol/L) will be displayed
as HHH. Values above 23.5 g/dL (235 g/L, 14.6 mmol/L) must be
confirmed using a suitable laboratory method.

Limitations

HemoCue Hb 201 Microcuvettes are for in vitro diagnostic use
only. The HemoCue Hb 201 Analyzer is only to be used together





with HemoCue Hb 201 Microcuvettes. For further limitations of
the procedure, see the HemoCue Hb 201 Microcuvettes package
insert.

Technical Specifications

Dimensions: 3.35 x 6.30 x 1.69 inches (853 x 160 x 343 mm).
Weight: 0.77 pounds (350 g) (with batteries installed).

4 batteries type AA.

Power adapter: CE marked.

Only use adapters recommended by HemoCue or equivalent, as
listed on page 34.

Pollution degree: 2.

Overvoltage category: I1.

Atmospheric pressure: 700 hPa to 1060 hPa.

Equipment not suitable for use in the presence of flammable
mixtures.

The instrument is tested according to IEC 61010-1, First edi-
tion, 1990 with Amendment 1, 1992 and Amendment 2, 1995
(EN 61010-1: 1993 with A2: 1995), EN 60601-1-2 and complies
with the 1VD Medical Device Directive 98/79/EC. Signal input
and signal output

Accessory equipment to the analog and digital interfaces must be
certified according to the respective UL standards (i.e. UL 60950-1
for data processing equipment and IEC 6060-1 for medical
equipment). Furthermore all configurations shall comply with the
system standard IEC 6060-1. Connections of additional equipment
to the signal input or signal output connections is deemed to be
“configuring a medical system”, and therefore assumes respon-
sibility for the systems compliance within the requirements of
IEC 60601-1-1. If in doubt, contact HemoCue AB.
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Warranty

The analyzer carries a 24-month warranty from the day of receipt.
After the warranty period, service/repair is carried out at fixed
prices.

Spare parts — Accessories

The following spare parts and accessories are available:
Power adaptor

Battery Lid

HemoCue Cleaners

Hard Carrying Case

Cuvette holder

HemoCue Lancets

HemoCue Hb 201* Control Cuvette





Recommended separation distance between Portable
and mobile RF communications equipment and
HemoCue Hb 201* Analyzer

The HemoCue systems are intended for use in an electromagnetic
environment in which radiated RF disturbances are controlled. The
customer or the user of HemoCue systems can help prevent
electromagnetic interference by maintaining a minimum distance
between portable and RF communications equipment
(transmitters) and HemoCue systems as recommended below,
according to the maximum output power of the communications
equipment.

Rated Separation distance according to frequency
maximum of transmitter (m)

OULPULPOWET | 150 kHzto | 80 MHzto | 800 MHz to
of transmitter | g ppz 800MHz | 25GHz
W) d=1.24P d=1.24P d=2.3\P
0.01 0.12 0.12 0.23

0.1 0.38 0.38 0.73

1 1.2 1.2 2.3

10 3.8 3.8 7.3

100 12 12 23

For transmitters rated at maximum output power not listed above,
the recommended separation distances (d) in meters (m) can be
estimated using the equation applicable to the frequency of the
transmitter, where (P) is the maximum output power rating of the
transmitter in watts (W) according to transmitter manufacturer.
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NOTE 1 At 80 MHz and 800 MHz, the separation distance for
the higher frequencyrange applies.

NOTE 2  These guidelines may not apply in all situations.
Electromagnetic propagation is affected by absorption and
reflection from structures, objects and people.





Guidance and manufacturer’s declaration - Electromagnetic immunity

The HemoCue systems are intended for use in the electromagnetic environment specified below. The customer or user of the HemoCue
systems should assure that it is used in such an environment.

Immunity test

IEC 60601 test level

Compliance level

Electromagnetic environment — guidance

Electrostatic discharge
(ESD)
IEC 61000-4-2

+6 kV contact

+8 kV air

+6 kV contact

+8 kV air

Floors should be wood, concrete or ceramic tile. If
floors are covered with synthetic material, the
relative humidity should be at least 30 %.

Electrical fast transient/burst

+2 kV for power supply
lines

2 kV for power
supply lines

Mains power quality should be that of a typical
commercial or hospital environment.

IEC 61000-4-4 +1 kV for input/output lines | +1 kV for input/
output lines

Surge +1 kV differential mode +1 kV differential Mains power quality should be that of a typical
mode commercial or hospital environment.

IEC 61000-4-5

Voltage dips, short
interruptions and voltage
variations on power supply
lines

IEC 61000-4-11

<5%U (> 95 % dip in U)
fora 0.5 cycle

40 %U (60 % dip in U) for
5 cycles

70 %U (30 % dip in U) for
25 cycles

<5%U (> 95 % dip in U)
for 5 seconds

For explanation of U
see NOTE 1

<5%U (> 95 % dip
in U) for a 0.5 cycle
40 %U (60 % dip in
U) for 5 cycles

70 %U (30 % dip in
U) for 25 cycles

<5%U (> 95 % dip
in U) for 5 seconds

Mains power quality should be that of a typical
commercial or hospital environment.

If the user of the HemoCue systems requires
continued operation during power mains
interruptions, it is recommended that the HemoCue
systems be powered from an uninterruptible power
supply or a battery.
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Immunity test

IEC 60601 test level

Compliance level

Electromagnetic environment — guidance

Conducted RF
IEC 61000-4-6

Radiated RF
IEC 61000-4-3

3Vrms
150 kHz to 80 MHz

3Vim
80 MHz to 2.5 GHz

See NOTE 2 and NOTE 3

3Vrms

3Vim

Portable and mobile RF communications
equipment should be used no closer to any part of
the HemoCue systems, including cables, than the
recommended separation distance calculated from
the equation applicable to the frequency of the
transmitter.

Recommended separation distance:

d=1.2"P
d=1.2\/P 80 MHz to 800 MHz
d=2.3P 800 MHz to 2.5 GHz

Where (P) is the maximum output power rating of
the transmitter in watts (W) according to the
transmitter manufacturer and (d) is the
recommended separation distance in meters (m).

Field strengths from fixed RF transmitters, as
determined by an electromagnetic site survey (a),
should be less than the compliance level in each
frequency range (b).

Interference may occur in the vicinity of
equipment marked with the following symbol.

()
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NOTE1 U isthe a.c. mains voltage prior to application of the test level.

NOTE2  At80 MHz and 800 MHz, the separation distance for the higher frequency range applies.

NOTE 3  These guidelines may not apply in all situations. Electromagnetic propagation is affected by absorption and

a)

b)

reflection from structures, objects and people.

Field strengths from fixed transmitters, such as base stations for radio (cellular/cordless) telephones and land mobile radios,
amateur radio, AM and FM radio broadcast and TV broadcast cannot be predicted theoretically with accuracy. To assess the
electromagnetic environment due to fixed RF transmitters, an electromagnetic site survey should be considered. If the measured
field strength in the location in which the HemoCue systems are used exceeds the applicable RF compliance level above, the
HemoCue systems should be observed to verify normal operation. If abnormal performance is observed, additional measures
may be necessary, such as re-orienting or relocating the systems.

Over the frequency range 150 kHz to 80 MHz, field strength should be less than 3 VV/m.
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Technical specifications (EMC-RF) Use only cables with the following specification:
USB shielded maximum 2 m

Serial shielded maximum 1.5 m

Guidance and manufacturer’s declaration - electromagnetic emissions
The HemoCue systems are intended for use in the electromagnetic environment specified below. The customer or the user of the
HemoCue systems should assure that it is used in such an environment.

Emission test Compliance Electromagnetic environment — guidance

RF emissions Group 1 The HemoCue systems uses RF energy only for its
internal function. Therefore, its RF emissions are very
low and not likely to cause any interference in nearby
electronic equipment

RF emissions Class B The HemoCue systems are suitable for use in all
Harmonic emissions Class A establishments, including domestic establishments and
|EC 61000-3-2 those directly connected to the public low-voltage
- - — - power supply network that supplies buildings used for
Voltage fluctuations/flicker emissions Complies .
domestic purposes.
IEC 61000-3-3
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Symbols used
f Attention, see instructions for use

C E CE mark

Refers to Type BF Applied Part, Per EN60601-1

Class Il equipment

The Medical Equipment with respect to electrical
shock, fire and mechanical hazards only in accordance
with UL-2601-1 and related collateral IEC 60601-1
standards for which the products has been found to
comply by UL.

Only valid within the European Community. Indicates
seperate collection for waste of electrical and electronic
equipment.

Temperature limitation

Efficiency Level

References

1. Makarem, A. In clinical Chemistry: Principles and Technics,
2nd ed., Henry, R.J., Cannon, D.C., and Winkelman, J.W.,
Harper and Row, Hagerstown, M.D., 1974, pp. 1125-1147.

2. Dacie and Lewis, Practical Haematology Ninth edition.

3. Jacques Wallach, M.D., Interpretation of Diagnostic Tests.

Manufacturer

HemoCue AB

Box 1204

SE - 262 23 Angelholm, Sweden
Phone: +46 77 570 02 10

Fax: +46 77 570 02 12

E-mail: info@hemocue.se
www.hemocue.com

HemoCue Distributor USA:
HemoCue, Inc.

40 Empire Drive

Lake Forest, CA 92630

Phone (General) 800-881-1611
Orders 800-323-1674

Technical support 800-426-7256
Fax (Cust. Service) 800-333-7043

Recommended Adapter or equivalent:

Country Type
USA/Canada Mod nr FE3515060D035
World wide HCAO01

Input
120 V~/60 Hz/6.6 VA

100 VV~/240 V~/50-60 Hz, < 500 mA
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Généralités

Le systéme HemoCue Hb 2017 permet de déterminer la quantité
d’hémoglobine dans le sang total. Il réunit un analyseur spécifique
et des microcuvettes contenant des réactifs sous forme séche.

La microcuvette sert a la fois de pipette, de support de réaction et
de microcuvette de mesure. Aucune dilution n’est requise. La me-
sure de I’hémoglobine a lieu dans I’analyseur, qui suit la progres-
sion de la réaction jusqu’a atteindre I’état stable. Le systéme est
paramétré en usine par rapport a la méthode de cyanméthémoglo-
bine (HICN), méthode de référence internationale pour déterminer
la concentration d’hémoglobine dans le sang. Il ne nécessite aucun
autre étalonnage.

Cadre d'utilisation

Détermination quantitative de I’némoglobine dans le sang capillaire,
veineux ou artériel. Le systtme HemoCue Hb 201* permet de
mesurer le taux d’hémoglobine dans le sang total a I’aide d’un ana-
lyseur spécialement concu, I’appareil HemoCue Hb 201% Analyzer,
et de microcuvettes spécialement congues, les HemoCue Hb 201
Microcuvettes. Les HemoCue Hb 201 Microcuvettes sont réservées
au diagnostic in vitro. L’appareil HemoCue Hb 201* Analyzer doit
étre utilisé exclusivement avec les HemoCue Hb 201 Microcuvettes.
Théorie

La réaction dans la microcuvette est une réaction de méthémoglo-
binazide modifiée. Les membranes des érythrocytes sont désinté-
grées avec du désoxycholate de sodium pour libérer I’hémoglo-
bine. Le nitrite de sodium convertit le fer ferreux de I’hémoglobine
en fer ferrique, ce qui crée de la methémoglobine qui, une fois
associée a de I’azide, forme de la méthémoglobinazide.

Conservation et manipulation
Utiliser les HemoCue Hb 201 Microcuvettes avant leur date de
péremption. La date de péremption apparait sur chaque emballage.
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Caractéristiques techniques

Conservation des microcuvettes conditionnées dans un flacon
Les microcuvettes doivent étre conservées a température ambiante
(15230 °C, 59 a 86 °F). Ne pas garder au réfrigérateur. La date de
péremption des HemoCue Hb Microcuvettes dans un flacon scellé
est imprimée sur le flacon.

Une fois le flacon ouvert, les microcuvettes sont stables pen-
dant trois mois. Toujours garder la boite bien fermée.

Conservation des cuvettes emballées individuellement

Les microcuvettes doivent étre conservées a la température am-
biante 15 a 30 °C (59 a 86 °F). Ne pas garder au réfrigérateur. Les
microcuvettes emballées individuellement restent stables jusqu’a
la date imprimée sur chaque emballage.

HemoCue Hb 201* Analyzer

L’analyseur peut étre conservé a 0-50 °C (32-122 °F). La tem-
pérature de fonctionnement est de 15-30 °C (59-86 °F). Laisser
I’instrument atteindre la température ambiante avant de I’ utiliser.
L’analyseur ne doit pas étre utilisé dans des conditions d’humidité
élevée (c.-a-d. >90 % sans condensation).

Recueil et préparation des échantillons
Utiliser du sang capillaire, artériel ou veineux. Des anticoa-
gulants appropriés (EDTA ou héparine, par exemple) peuvent
étre utilisés, de préférence sous forme solide afin d’éviter les
effets de dilution. Mélanger tous les tubes d’échantillon dans un
mélangeur mécanique pendant au moins 2 minutes ou retourner
les tubes 8 a 10 fois & la main. Tant que le sang n’est pas infecté,
I’hémoglobine peut étre conservée plusieurs jours. Si I’échan-
tillon a été gardé au réfrigérateur, il sera visqueux et le sang
devra atteindre la température ambiante avant d’étre mélangéz.
Dans le cas d'une insuffisance circulatoire périphérique, les
taux d'hémoglobine définis a partir d'échantillons de sang capillaire
peuvent étre erronés. La confirmation d'un résultat de laboratoire





inacceptable ou inattendu est une procédure habituelle et systéma-
tique dans un laboratoire. Le fluide extracellulaire présent dans les
échantillons capillaires en raison de la physiologie de I'individu
ou des conséquences d'une technique d'échantillonnage capillaire
défectueuse peut entrainer des résultats indiquant un taux d'hémo-
globine erroné.

L'un des facteurs techniques préalables a I'analyse réside dans
la taille de la lancette, son mode d'opération et son utilisation. Ces
points, ainsi que d'autres aspects relatifs a la technique d'échan-
tillonnage capillaire, peuvent avoir un impact sur la ponction, sur
le flux sanguin et, par conséquent, sur les résultats obtenus. Des
facteurs supplémentaires sans rapport avec la technique d'échan-
tillonnage, comme I'état de la circulation capillaire d'un individu,
peuvent également étre la cause de résultats erronés. Ainsi, si un
échantillon de sang capillaire est utilisé lors d'un test d'hémoglo-
bine et si le résultat obtenu semble inacceptable ou inattendu, il est
indispensable de procéder a une nouvelle analyse pour confirmer
que les facteurs préanalytiques ne sont pas la cause de ce résultat.
Cela s'avere particulierement utile lorsqu'une valeur limite est
utilisée (par exemple, pour un dépistage de I'état nutritionnel basé
sur I'hémoglobine). La personne qui procéde au test n'a pas toujours
connaissance de I'ensemble des facteurs préanalytiques potentiels
ou des facteurs relatifs aux techniques d'échantillonnage. Pour
cette raison, il est recommandé d'effectuer un autre prélévement au
doigt afin d'écarter les facteurs susceptibles d'entrainer des résultats
inacceptables ou inattendus. L'exécution d'un autre prélévement
par une personne différente peut permettre de diminuer les effets de
facteurs susceptibles d'étre liés aux techniques de prélévement.

Pour éviter tout risque de contamination, il est recommandé
de toujours manipuler les échantillons de sang avec la plus
grande précaution. Consulter les autorités locales compétentes
en matiére d'environnement pour connaitre les méthodes d'éli-
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mination adéquates. Toujours mettre des gants de protection
avant de manipuler des échantillons de sang. La microcuvette
est & usage unique.

Matériel requis

+ HemoCue Hb 201% Analyzer

» HemoCue Hb 201 Microcuvettes

« Lancette (pour les échantillons capillaires)

* Pipette ou autre dispositif de transfert (pour les échantillons
veineux ou artériels et les solutions de contréle)

» Compresse

Lamelle hydrophobe en plastique ou en verre (pour les échan-

tillons veineux ou artériels et les solutions de contrdle)

Controle de la qualité

L"appareil HemoCue Hb 201* Analyzer est doté d’un systéme
de controle de qualité interne : I’autocontrdle. Chaque fois qu’il
est allumé, I’analyseur vérifie automatiquement les performances
de son unité optoélectronique. Le test est effectué toutes les deux
heures si I’analyseur reste allumé.

Si PAUTOCONTROLE est satisfaisant, I’écran affiche le
symbole HemoCue et trois tirets clignotants, ce qui indique que
I’analyseur est prét a réaliser une mesure. Un code d’erreur s’affi-
chera si I’AUTOCONTROLE échoue. Si I’ utilisation de matériel
de contrdle liquide est requise par la réglementation locale ou
d’autres réglementations, contactez votre distributeur local pour
plus de renseignements.

Valeurs prévues2

Adultes de sexe masculin 13-17 g/dL (130-170 g/L,

8,1-10,5 mmol/L). Adultes de sexe féminin 12-15 g/dL
(120-150 g/L, 7,4-9,3 mmol/L). Nourrissons, apres la période
néonatale 11-14 g/dL (110-140 g/L, 6,8-8,7 mmol/L).

Enfants, de deux ans a I’adolescence : augmentation progres-





sive jusqu’aux valeurs de référence pour adultes. En raison de

la diversité des conditions (géographiques, alimentaires, etc.)
pouvant affecter les valeurs de référence, on recommande a chaque
laboratoire d’établir ses propres valeurs.

Plage de mesure

0-25,6 g/dL (0-256 g/L, 0-15,9 mmol/L).

Pour les mesures supérieures a 25,6 g/dL (256 g/L, 15,9 mmol/L),
«HHH » s’affichera a I’écran. Les résultats supérieurs a 23,5 g/dL
(235 g/L 14,6 mmol/L) doivent étre confirmés en laboratoire par
une méthode reconnue.

Restrictions

Les HemoCue Hb 201 Microcuvettes ne peuvent étre utilisées
que pour le diagnostic in vitro. Le HemoCue Hb 201% Analyzer
doit étre utilisé exclusivement avec les HemoCue Hb 201 Micro-
cuvettes. Pour connaitre les autres restrictions, voir la notice des
HemoCue Hb 201 Microcuvettes.

Caractéristiques techniques

Dimensions : 853x160x343 mm (3,35%6,30%1,69 pouces).
Poids : 350 g (0,77 livres) (avec les piles)

4 piles de type AA.

Adaptateur secteur : marquage CE

N’utiliser que des adaptateurs recommandés par HemoCue ou
I’équivalent, tel que répertoriés en page 43.

Degré de pollution : 2.

Catégorie de surtension : II.

Pression atmosphérique : 700 hPa a 1060 hPa.

Equipement non adapté & une utilisation en présence de mélanges
inflammables.

L’instrument a été contr6lé selon la norme CEI 61010-1,
premiere édition, 1990 avec Modificatif 1, 1992 et Modifica-
tif 2, 1995 (EN 61010-1: 1993 avec A2: 1995), EN 60601-1-2
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et s’est avéré conforme & la Directive relative aux dispositifs
médicaux de diagnostic in vitro 98/79/EC.

Entrée signal et sortie signal

Les accessoires connectés aux interfaces analogiques et numé-
riques doivent étre certifiés selon les normes UL appropriées

(UL 60950-1 pour les équipements de traitement de I’information
et CEl 6060-1 pour les appareils médicaux). De plus, toutes les
configurations doivent étre conformes a la norme CEI 6060-1. La
connexion d’équipements supplémentaires en entrée ou en sortie
est considérée comme «la configuration d’un systeme médical »
et doit étre conforme a la norme CEI 60601-1-1. En cas de doute,
contacter HemoCue AB.

Garantie

L’analyseur est couvert par une garantie de 24 mois a compter
de la date de réception. Une fois la période de garantie écoulée,
I’entretien et les réparations sont effectuées selon des prix fixes.

Piéces de rechange — Accessoires

Les pieces de rechange et accessoires suivants sont disponibles :
Adaptateur secteur

Couvercle du compartiment des piles

Tampons HemoCue Cleaner

Mallette de transport rigide

Support de cuvette

Lancettes HemoCue

HemoCue Hb 201* Control Cuvette





Distance de séparation recommandée entre les appareils
de communication par radiofréquences mobiles ou
portatifs et I'appareil HemoCue Hb 201% Analyzer

Les systemes HemoCue sont congus pour étre utilisés dans un
environnement électromagnétique ou les perturbations radioélectri-
ques rayonnées sont contrdlées. Le client ou I’utilisateur des
systémes HemoCue peut réduire les risques d’interférences
électromagnétiques en respectant la distance minimale entre les
appareils (émetteurs) de communication par radiofréquences
mobiles ou portatifs et les systtmes HemoCue indiquée ci-dessous,
selon la puissance maximale de sortie des appareils de communica-
tion concernés.

Puissance Distance de séparation en fonction de la
nominale fréquence de I’émetteur (m)

de sortie 150kHza | 80 MHz 800 MHz
max'f“a'e 80 MHz 4800 MHz | 42,5GHz
de I’émetteur | 4—1 »p d=12VP | d=23\P
(W)

0,01 0,12 0,12 0,23

0,1 0,38 0,38 0,73

1 1,2 1,2 2,3

10 3,8 3,8 73

100 12 12 23

Pour les émetteurs dont la puissance nominale de sortie
maximale ne figure pas dans le tableau ci-dessus, il est possible
de calculer les distances de séparation recommandées (d) en
métres (m) a I’aide de I’équation applicable a la fréquence de
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I’émetteur, (P) correspondant a la puissance nominale de sortie
maximale de I’émetteur, indiquée par le fabricant.

REMARQUE 1 A 80 MHz et 800 MHz, la distance de
séparation s’applique pour la plage de fréquences la plus élevée.

REMARQUE 2  Ces recommandations ne s’appliquent pas a
tous les cas. La propagation électromagnétique dépend de
I"absorption et de la réflexion des structures, des objets et des
personnes.





Recommandations et déclaration du fabricant concernant I'immunité électromagnétique

Les systémes HemoCue sont congus pour une utilisation dans I’environnement électromagnétique défini ci-dessous. Le client ou

I"utilisateur du systeme HemoCue doit s assurer qu’il est utilisé dans un tel environnement.

Essai d'immunité

Niveau d’essai selon
CE1 60601

Niveau de
conformité

Conseils en matiére d’environnement
électromagnétique

Décharges électrostati-
ques (ESD)
CEI 61000-4-2

+ 6 kV par contact

+ 8 kV dans I’air

+ 6 kV par contact

+ 8 kV dans I’air

Du bois, du béton ou des carreaux de
céramique doivent de préférence étre utilisés
pour le revétement des sols. Si les sols sont
recouverts de matériaux synthétiques, une
humidité relative d’au moins 30 % doit étre
maintenue.

Transitoires électriques
rapides en salve

+ 2 kV pour les lignes d’alimenta-
tion

+ 2 kV pour les lignes
d’alimentation

La qualité de I’alimentation principale doit étre
celle d’un environnement commercial ou
hospitalier typique.

CEIl 61000-4-4 + 1kV pour les lignes d’entrée/sortie | + 1kV pour les lignes
d’entrée/sortie
Surtension +1 kV mode différentiel +1 kV mode différentiel | La qualité de I’alimentation principale doit étre
celle d’un environnement commercial ou
CEIl 61000-4-5 hospitalier typique.

Baisse de tension,
coupures bréves et
variation de la tension
d’alimentation sur les
lignes d’alimentation

CEI 61000-4-11

<5 % U (baisse de plus de 95 %
de U) pendant 0,5 cycle

40 % U (baisse de 60 % de U)
pendant 5 cycles

70 % U (baisse de 30 % de U)
pendant 25 cycles

<5 % U (baisse de plus de 95 %
de U) pendant 5 secondes

Pour plus de détails sur U, voir la
REMARQUE 1

<5 % U (baisse de plus
de 95 % de U)
pendant 0,5 cycle

40 % U (baisse de 60 %

de U) pendant 5 cycles

70 % U (baisse de 30 %
de U) pendant 25 cycles

<5 % U (baisse de plus
de 95 % de U)
pendant 5 secondes

La qualité de I’alimentation principale doit étre
celle d’un environnement commercial ou
hospitalier typique.

Afin d'assurer & I'utilisateur un fonctionnement
continu du systéme HemoCue en cas de panne
du réseau électrique, on recommande de relier
le systéme HemoCue a un systeme d'alimenta-
tion sans coupure ou a une pile.
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Essai d’'immunité Niveau d’essai selon Niveau de Conseils en matiére d’environnement
CEI 60601 conformité électromagnétique
Radiofréquences 3 volt RMS 3 volt RMS Lorsque des appareils de communication par
conduites 150 kHz a 80 MHz radiofréquences mobiles ou portatifs sont
CEIl 61000-4-6 utilisés a proximité des systemes HemoCue
(cébles compris), respecter la distance de sépara-
Radiofréquences 3V/m 3V/m tion recommandeée, calculée selon I’équation

rayonnées
CEI 61000-4-3

80 kHz & 2,5 GHz

Voir REMARQUE 2 et
REMARQUE 3

applicable a la fréquence de I’émetteur.
Distance de séparation recommandée :

d=1,2"P
d=1,2VP 80 MHz 4 800 MHz
d=2,3\P 800 MHz 4 2,5 GHz

(P) correspondant a la puissance nominale de
sortie maximale de I’émetteur en watts (W)
indiquée par le fabricant et (d) a la distance de
séparation recommandée en metres (m).

L’intensité du champ des émetteurs de radiofré-
quences fixes, déterminée lors d’une étude
électromagnétique sur site (a), doit étre inféri-
eure au niveau de conformité dans chaque
plage de fréquences (b).

Des interférences peuvent se produire a
proximité des équipements marqués du

symbole suivant :
(%)
l:{: A )}
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REMARQUE 1 U est la tension alternative du réseau électrique avant application du niveau de test.

REMARQUE 2 A 80 MHz et 800 MHz, la distance de séparation s’applique pour la plage de fréquences la plus élevée.

REMARQUE 3  Ces recommandations ne s’appliquent pas a tous les cas. La propagation électromagnétique

a)

b)

dépend de I’absorption et de la réflexion des structures, des objets et des personnes.

Aucune méthode théorique ne permet de calculer avec précision I'intensité du champ induit par les émetteurs tels que les stations
de base pour téléphones cellulaires/sans fil et installations radio mobiles, les radios amateur, les stations de radio AM ou FM et
la télédiffusion. Seule une étude électromagnétique sur place permet d’évaluer I’environnement électromagnétique engendré par
les émetteurs de radiofréquences. Si I’intensité du champ au point d’utilisation du systeme HemoCue dépasse le niveau de
conformité RF applicable (voir ci-dessus), contréler le bon fonctionnement du systeme HemoCue. En cas de dysfonctionnement,
des mesures supplémentaires peuvent s’imposer (déplacement ou réorientation des systémes, par exemple).

Dans la plage de fréquences comprise entre 150 kHz et 80 MHz, I’intensité de champ doit étre inférieure a 3 V/m.
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Caractéristiques techniques (compatibilité
électromagnétique et radiofréquences)

Utiliser uniquement des cables présentant les
caractéristiques suivantes :

USB, blindé, longueur maximale, 2 m

Série, blindé, longueur maximale, 1,5 m

Recommandations et déclaration du fabricant concernant les émissions électromagnétiques
Les systémes HemoCue sont congus pour une utilisation dans I’environnement électromagnétique défini ci-dessous. Le client ou
I’utilisateur du systéme HemoCue doit s’assurer qu’il est utilisé dans un tel environnement.

Test d’émission Conformité Conseils en matiére d’environnement électromagnéti-
que

Emissions RF Groupe 1 Les systemes HemoCue n’utilisent les radiofréquences
que pour leur fonctionnement interne. Ils émettent
donc tres peu de radiofréquences et ne devraient pas
interférer avec les équipements électroniques proches.

Emissions RF Classe B Les systemes HemoCue peuvent étre utilisés dans

Emissions harmoniques Classe A n’importe quel établissement, y compris un

CEI 61000-3-2 établissement privé ou directement connecté au réseau

- - — public d’alimentation électrique basse tension utilisé
Fluctuations de tension/oscillation Conforme

CEI61000-3-3

dans les batiments a usage privé.
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Symboles utilisés
f Attention, consulter le mode d’emploi.

C E Marquage CE

Partie appliquée de type BF, conformément a la norme
EN 60601-1

Equipement de Classe 11

5%,  L’équipement médical, en termes de choc électrique,

LY
de risque d’incendie et de danger mécanique uni-
quement conformément & UL-2601-1 et aux normes

CEI 60601-1 additionnelles avec lesquelles le produit
s’est avéré conforme par UL.

Valable uniquement dans I’Union européenne. Indique
une collecte séparée pour les déchets électriques et les
équipements électroniques.
|
i Température minimale/maximale

Niveau d’efficacité
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