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A.General Provisions
A.1 Basis and Scope

A.1.1 This document sets forth the conditions that a laboratost satisfy in order to be accredited by the
American Society for Histocompatibility and Immunogenet&£SHI) to perform testing on human

following review, and response to, public comments. These Stanaavd been approved by the ASHI
Board of Directors. These Standards have been estabtishelp ensure accurate and dependable
immunogenetics, histocompatibility, and transplantatiormnigsbnsistent with the current state of well-
established laboratory procedures.

A.1.2 All laboratories requesting ASHI accreditation must mieetsame requirements, regardless of their
location in the U.S. or a foreign country and regardless of whetimat they are using ASHI accreditation
for compliance with CLIA regulations.

specimens. These Standards have been established by th@A&y Assurance and Standards Committ¢

Re: A.1.2 -Certain rare cases in which
Standards are indicated to apply only to
UNOS laboratories or only to U.S.
Laboratories (e.g., the requirement to
include the FDA disclaimer on reports) are
reexceptions to Standard A.1.2

A.2 Abbreviations

ARB Accreditation Review Board

ASHI The American Society for Histocompatibility and Immunogenetics
CDC Centers for Disease Control and Prevention

CFR US Code of Federal Regulations

CLIA Clinical Laboratory Improvement Amendments of 1988. CLIA reguiatare defined in 42 CFR 493.
CMS US Centers for Medicare and Medicaid Services

CPRA Calculated Panel Reactive Antibody

CREG Cross Reactive Group

DNA Deoxyribonucleic acid

EFI European Federation for Immunogenetics

ELISA Enzyme-linked immunosorbent assay

HHS US Department of Health and Human Services

HIPAA Health Insurance Portability and Accountability Act. HIPAAvBcy Rule defined in 45 CFR part 160
and Subparts A and E of part 164

KIR Killer-cell immunoglobulin-like receptor
MLC Mixed leukocyte culture
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NFPA National Fire Protective Agency

NGS Next Generation Sequencing

NMDP National Marrow Donor Program.

OPO Organ Procurement Organization

OPTN Organ Procurement and Transplantation Network
OSHA Occupational Safety and Health Administration. OSHA regulatée defined in 29 CFR 1910.
PCR Polymerase chain reaction

PRA Panel Reactive Antibody

PT Proficiency Testing

QA Quality Assessment

gPCR Quantitative PCR, aka real-time PCR

SBT Sequencing-Based Typing

SDSSafety Data Sheet

SSOPSequence Specific Oligonucleotide Probe
SSPSequence Specific Primer

STR Short tandem repeat

TRALI Transfusion Related Acute Lung Injury

UNet>™: The secure Internet based transplant information databested by the United Network for Organ
Sharing (UNOS).

UNOS United Network for Organ Sharing
US / USAUnited States of America

VNTR V ariableNumber ofTandemRepeats
WHO World Healtt Organizatiol
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The following definitions apply, unless the context indicatberwise:

Accuracy: Correctness or freedom from error (for example, obtainieg@ipected HLA-allele assignment in a
Proficiency Test).

Adapters or Adaptor Sequences (in regards to NGSBhort oligonucleotides that are attached to the DNA to
be sequenced and provide a means to capture the sequeheesequencing support and a priming site for
amplification and/or sequencing of the adjoining nucleid.a&dapter sequences are complementary to platform-
specific PCR and sequencing primers. Adapters are added tigrligaas part of a PCR enrichment step that is
included in most protocols.

Ambiguous: A test result that may be interpreted in two or more posaiaie.
Re: A.3 Analyte- used in relation to

Proficiency Testing refers to all Class | or
ASHI Accreditation Review Board (ARB): The individuals who have been appointed by the ASHI Board of Class Il locus tests for a single sample for

Analyte: A substance or constituent for which the laboratory cotsdesting.

Directors to evaluate the compliance of laboratoriekiag ASHI accreditation with ASHI Standards by any method or combination of methods or
developing and enforcing relevant policies, assigning latiyratspectors and evaluating applications and any level of resolution that is reported and
inspection reports. The ARB Operations Manual is approved b&3hk Board of Directors. graded separately. A method is graded

separately if it serves as a “stand alone teg

ASHI-accredited laboratory: A laboratory that has applied for and been accredited by AgBltisfying all
for the analyte.

applicable requirements of the accreditation process.

ASHI-approved laboratory: A laboratory outside the United States that meets A8#llirements for
accreditation, but is not required to follow CMS regulation

Authorized person: An individual authorized under state law to order teste@give test results or both.

Barcoding, or indexing tags (in regards to NGS)The molecular tagging of samples with unique sequence-
based codes, typically consisting of three or more base(pairally on the adapter sequence) allowing pooling
of multiple samples.

Calibration: A process of testing and adjusting an instrument or tegrytst establish a correlation between the
measurement response and an established reference standard.

Category: The type of testing performed in an accredited laboratory.

)t”

CLIA certificate: A certificate issued by CMS:
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(1) To a laboratory after an inspection that finds the laboratolog in compliance with all applicable
requirements, or reissued before the expiration date, pesdiagpeal, in accordance with 42 CFR 493.49
when an inspection has found the laboratory to be out of complidticene or more requirements.

(2) On the basis of the laboratory's accreditation by ASHI (itidigahat the laboratory is deemed to meet
applicable CLIA requirements) or reissued before the attpir date, pending an appeal, in accordance with
42 CFR 493.61, when a validation or complaint survey has found thatiatyoto be noncompliant with one
or more CLIA requirements.

(3) Or reissued before the expiration date, pending an appeaicordance with 42 CFR 493.45, that enables
the entity to conduct histocompatibility testing until ggity is determined to be in compliance.

Clinical test: A procedure used for patient care to determine the chasticteresence, absence, or quantity of
an analyte in a human specimen.

Complaint: A written and/or verbal report made to ASHI that alleges noptiante with ASHI Standards
with federal, state and/or local laws and regulations.

Confirmatory Testing: A second analytical procedure performed to substantidteng into question the results
of an initial laboratory test.

Coverage (in regards to NGS)The percentage of bases called at predetermined deptlyémomic region of
interest.

CPRA: The calculated PRA is an estimation of the likelihood thatiargawill have a positive crossmatch when
tested against the donor population. This estimation edbas the HLA phenotypic frequencies in the donor
population and the unacceptable antigens listed for the patient.

CREG: A group of serologically cross-reactive HLA antigens.

Depth of coverage (in regards to NGS)The number of individual sequence reads that align to a garticu
nucleotide position, which is often used to define the trushimss or quality of the sequence.

DesigneeA qualified person or persons with documented authority from tteetor and/ or Technical
Supervisor to perform a particular task or set of tasisaie the responsibility of the Director and/or Technica
Supervisor.

Distributive Testing: Laboratory testing performed on the same specimen, orquotdf it, that requires
sharing it between two or more laboratories to obtaidaall required to complete an interpretation or calculatipn
necessary to provide a final reportable result for tiggraily ordered test. When such testing occurs at multiple
locations with different CLIA certificates, it is consigd distributive testing.

Established: Validated in the laboratory and based upon documented locami#iar published peer reviewed
data.
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Federal, state and local lawstaws or regulations issued by any federal, national, stateinpialy city, or other
authority which has jurisdiction in the laboratory’s looati

Flowcell (in regards to NGS):A glass slide with sample lanes etched on it and a ctipgrasitioned on top;
tiny volumes of liquid can be pumped over the flowcell. In eqatforms, the flowcell has a lawn of primers
that have sequences that match the adapter sequence.

IMGT/HLA Sequence Database:Specialist databases for sequences of the human Majocétispatibility
Complex and includes the official sequences for the WHO HbAéhclature Committee for Factors of the
HLA System. The IMGT/HLA Sequence Database is part ointieenational ImMunoGeneTics project (IMGT).
It is available at http://www.ebi.ac.uk/ipd/imgt/hla/

Immediate Jeopardy: A situation in which the facility’s noncompliance with one or maguirements of
participation has caused, or is likely to cause, seriqusyirharm, impairment, or death to a patient.

Informatics Pipeline (in regards to NGS-HLA):The computational work flow through which raw sequencing
reads, obtained from a particular NGS platform, are prodessabtain HLA genotyping. Specific elements of the
pipeline include: (1) the individual algorithms each diiel performs a particular task executed by a software|in a
particular order (i.e. demultiplexing or alignment of readllloA genotyping), (2) the work flow

management framework whereby the inputs and outputs fromedtifferodules/software are properly
coordinated, and (3) the complete computer infrastructurdeding operating system, hardware specifications
whether local (on-premises) or the cloud and reference dsea tise. IMGT/HLA data) needed to process larg
volumes of NGS data in a scalable manner.

1%

Kit: All components of a test that are packaged together.

Library Preparation (in regards to NGS): The process of creating DNA fragments, of a certain simpetrawvith
adapter sequences on both ends. For most applicationsfpgteCR amplification of the library is necessary
prior to sequencing.

Luminometry: The measurement of photons of light emitted by chemilusogm reactions in the
electromagnetic spectrum ranging from 360 to 700nm.

Massively parallel sequencing (in regards to NGSA technigue in which many sequencing reactions occur
and are detected simultaneously.

Mate-pair mapping (in regards to NGS):A set of sequencing joined fragments brought together frogy lon
known, genomic distances which can be used to identify stalicaarrangements.

May: Permissive term used primarily for clarity.
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Microarray: A solid phase system using a panel of markers, such asdqizetecles that are differentiated on
the basis of the intensity of fluorescence at a spegdivelength or combination of wavelengths or a set of
markers placed at defined positions on a solid substrate.

Minority allele (in regards to NGS): An allele that is less represktitan another allele when preferential
amplification is present.

Must: Compliance with the standard is required at all times.

Next Generation Sequencing (NGS)A technology that utilizes clonally-amplified or single mallectemplates,
which are sequenced in a massively parallel fashiottiregsin increased throughput by several orders of

magnitude. NGS incorporates two inextricably linked preees(1) the analytical wet bench process of samplé
and library preparation (which may or may not include targ@lification) and sequence generation, and (2) th
informatics pipeline.

Paired-end read mapping (in regards to NGS)A set of independent reads that are derived from the same
library fragment which can be used to identify structugattangements.

Performance characteristic: A property of a test that is used to describe its quality, accuracy, precision,
analytical sensitivity, analytical specificity, reportabdege, reference range, etc.

Performance specification:A value or range of values for a performance characteristat)lstied or verified
by the laboratory, which is used to describe the quality aémaest results.

Periodically: Performed and documented at predetermined fixed intervals.

Physician: An individual appropriately licensed as a doctor of medialoetor of osteopathy, or doctor of
podiatric medicine by the state or other location in whidy fpractice.

PRA: The Panel Reactive Antibody (PRA) measures the reactivaypatient serum towards a panel of HLA
antigens. It is expressed as a percentage that defeékdlihood of the patient having a positive crossmatch.

Precision: The agreement between repeated measurements; an indafatierrandom error.

Primer: An oligonucleotide that binds to a specific target seqa@h@ gene or template by complementarities
under defined conditions and is used to initiate DNA amptitica

D

Re: A.3 Physician -Some states or
locations require that physicians licensed |
foreign nations or by other states must
submit credentials for certification prior to
being recognized as a physician with all
rights and privileges thereto.

Dy

Probe: An oligonucleotide that binds to and identifies the presenta@ét sequences of a gene by
complementarities under defined conditions. Probes mayberfliquid phase or bound to solid substrates.

Procedure: A series of steps followed in a specific order to accahya task.

Proficiency testing: Testing performed on a set of specimens that includes arstystppropriately evaluate an
score the testing results and to identify performamnakl@ms or system errors.

Record: Written or electronic information regarding subjects, glas) testing, laboratory Quality Control and

o

Quiality Assurance activities.
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Redefine: To reexamine or reevaluate especially with a view to change

Referee laboratory: A laboratory currently in compliance with applicable ASkluirements that analyzes
proficiency testing specimens for the purpose of deténgpitme correct response for the specimens in a
proficiency testing program or that analyzes a specimersabveea discrepancy between two or more
laboratories.

Reference panelA collection of cells, DNA, antisera, or other materidls characteristics of which have bee
defined by consensus, testing by multiple techniques andvouliiple laboratories or as blinded samples tests
in another laboratory.

Reflex Testing: Confirmatory or additional laboratory testing that isoaustically performed by a laboratory
under its standard operating procedures for patient spasimhen the laboratory’s findings indicate test result
that are abnormal, are outside a predetermined range, or imexepia-established criteria for additional testing

Registry donor: A person who has consented to be listed on a registry asraigotelunteer donor of
hematopoietic progenitor cells or other blood products.

Report: The test results provided to the authorized person whoent@derequested the testing and/or sent to I
part of the medical record.

Sensitivity: The probability that a test will be positive when a paréicahalyte, sequence or protein is present

Sentinel Event: An unexpected or unanticipated occurrence involving deatlriousghysical or psychological
injuries, or the risk thereof. The event must be thoroughlysiigeged as soon as possible.

Shall: Compliance with the standard is required at all times.
Should: An activity that is recommended or advised, but for whiehegtmay be effective alternatives.

Specificity: The probability that the test will be negative when the sipeanifalyte, sequence or protein is abser|

ad

e

t.

Standard Precautions:The CDC directives to prevent spread of infections fromirdigidual to another or
personnel who come into contact with the individual or individuatispens that include the use of personal
protective equipment and a strict hand washing regimen.

Survey: The set of testing events in a specific test categoexteinal proficiency testing.
Target enrichment (in regards to NGS):The isolation of genes or regions of interest prior to sszjng.

Test method: The specific assay utilized in determining a clinical itesuthese standards, the terms method
and technique are used interchangeably.

Test system:The actual assay system utilized in determining resuligésting category.

Unknown: A sample that has been previously or is concurrerdgtgdeby another individual and is tested by an

individual who has no knowledge of the expected result.id@nty testing samples may serve as unknowns
individual technical competency.

i

Re: A.3 Test method Because CMS
allows a laboratory to utilize a specific test
method once it has been validated and
approved by the laboratory director, ASHI
will no longer require laboratories to subm
validation packets for individual testing
methods. Test methods include but are no
limited to CDC, SSOP, SSP, SBT, Solid
Phase Assays.

Re: A.3 Test system ASHI-defined test
systems include but are not limited to high
or low resolution molecular typing,

t

serological typing, flow cytometry, cellular
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methods, complement dependent
cytotoxicity.

Unsatisfactory proficiency testing performance:Failure to attain the acceptable response for an analytstor
or a testing event

Re: A.3 Unsatisfactory- Is defined by
CMS for serologic ABO as <100%
concordance and <80% for all other tests.

Unsuccessful participation in proficiency testingMeans any of the following:
(1) Unsatisfactory performance for the same analyte indwnsecutive or two out of three testing events.

(2) Repeated unsatisfactory overall testing event scores éocdwsecutive or two out of three testing events fd
the same analyte.

(3) An unsatisfactory testing event score for those subdpesiaot graded by analyte (blood compatibility,
immunohematology) for the same subspecialty for two coriseaut two out of three testing events.

Re: A.3 Unsuccessful The same definition

of “Unsuccessful” applies to all analytes,

including ABO typing. Unsuccessful
rperformance requires enhanced PT.

Validated: A test system that has been proven to produce accuralis iscomparison with (1) results from a
qualified laboratory, (2) extensive comparative testing wiirrently accepted methods, (3) demonstrated
correlation with clinical outcomes, or (4) other sciendiig¢ sound performance criteria established by that
laboratory.

Verification typing : HLA typing performed on an independent sample (or, for a coatihlait, from an attacheq
segment or from the unit itself) with the purpose of verifyfdngcordance of that typing assignment with the
initial HLA typing assignment. Concordance does not redqdénstical levels of resolution for the two sets of
typing but requires the two assignments to be consistemowé another.

Virtual Crossmatch: An assessment of immunologic compatibility based on the gatadtantibody profile
compared to the donor’s histocompatibility antigens.

Re: A.3 Validated -ARB policies require
submission of validation materials to the
laboratory’s Commissioner if adding a new
testing category or system. New methods
existing categories / systems do not need
be submitted to the commissioner, howevg
the validation materials must be available
the onsite inspector.

Re: A.3 Virtual Crossmatch - These
standards apply ONLY where a physical

crossmatch is not performed prospectively.

to
by,
(0}

A.4 Applicability

These Standards apply to ASHI-accredited laboratoriépéntorm testing of human specimens for purposes ¢
reporting specific results relevant to the diagnosis,gimon or treatment of any disease or impairment, or the
assessment of the health of individuals. In addition, thesel@tds apply to typing for registries. If any
immunogenetics and/or transplantation testing not covered bifisgeSHI Standards is performed, the
laboratory must satisfy all applicable ASHI Standards. [&beratory must have and document appropriate
expertise and must participate in appropriate proficieesyny.

Re: A.4 Applicability - Per CMS, any

)f(ASHI purview) test results for U.S. patient
that are reported to physicians with patient
identifiers cannot be called “research” test
These tests must be included in the appro
areas and technologies. All relevant
Standards apply.

"

D.

ved

B. Accreditation

Re: B.1.1 -ASHI may grant accreditation tqg
laboratories holding a valid CLIA certificatg
regardless of whether or not a laboratory i
using ASHI for CLIA purposes. The

inspector must verify this by asking to see
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B.1 Requirements

B.1.1The ASHI Accreditation Program will issue a certificateaccreditation to a laboratory if the ASHI
Accreditation Program determines that the laboratory ntketequirements of the ASHI Standards and
remits the accreditation fee.

B.1.1.1The laboratory’s CLIA certificate must be conspicuousiytgabén the clinical laboratory. If
laboratory is located, the license or current renewal ipefreach person performing testing must be
conspicuously posted.

B.1.2Laboratories issued a certificate of accreditation must
B.1.2.1Comply with the requirements of the ASHI Accreditation Paoy
B.1.2.2Meet the notification requirements of section B.2.
B.1.2.3Permit random sample validation and complaint inspections.

applicable, the laboratory’s state license must bepioususly posted. If required for the state where thénspections of laboratories using ASHI for

the laboratory’s current CLIA certificate.
This applies to all accredited laboratories
accepting specimens from U.S. patients.

Re:B.1.2.3- Since ASHI has deemed staty
to accredit laboratories for CMS, CMS
reserves the right to perform random

CMS certification to validate ASHI's
performance. Any selected laboratory wou
receive 2 weeks’ notice.

"

Id

B.1.2.4Permit the ASHI Accreditation Program and HHS to monitorctireection of any deficiencies
found through the inspection process.

Re: B.1.2.4 Previous deficiencies will be
reviewed during the next inspection.

B.1.2.5For laboratories using ASHI accreditation for compleandth CLIA regulations or other
organizations for which it has “deemed status”, authori@el Ao release to HHS or other organizations
as applicable, the laboratory's inspection findings whenevé& ¢tiHducts random sample or complaint
inspections.

B.1.2.6For laboratories using ASHI accreditation for compleamdth CLIA regulations or other
organizations for which ASHI has “deemed status”, autedki@HI to submit to HHS or other
organizations, as applicable, the results of the labgtaaroficiency testing.

B.1.2.7For laboratories using ASHI accreditation for complenath CLIA regulations, have a
mechanism to provide laboratory workers with informatibaut how to file anonymous complaints.

B.1.3A certificate of accreditation is valid for no more than argelIn the event of a non-compliance
determination as a result of a random sample validation or coiniplspection, a laboratory will be subject
to a full review by the ASHI Accreditation Program and/ or (§& laboratories) CMS.

B.1.4A laboratory seeking to renew its certificate of acitegidn must complete and return the renewal
application to the ASHI Accreditation Program by the deadleeified by the ASHI Accreditation Program
meet the requirements of ASHI Standards, submit appropcateditation fees, and submit its CLIA
certificate if applicable.

B.1.5An ASHI-accredited laboratory failing to meet the requeets in B.1.2 may be subject to suspensio
revocation or limitation of the laboratory's certificaterocreditation or certain alternative sanctions. The

Re: B.1.2.7 -A laboratory must have
5,evidence of a process or a policy that
informs staff of the mechanism of filing an
anonymous complaint, e.g., the contact
information for the ASHI Ombudsperson(s
or a posted sign with appropriate contact
information.

ASHI Accreditation Program must provide the laboratorynaitwvritten statement of the grounds on which
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=

the determination of noncompliance is based. The ASHI Adetexi Program must offer an opportunity fo
appeal, re-accreditation or limited accreditation.

B.1.61f the ASHI Accreditation Program determines that an apjpicdor accreditation is to be denied or
limited, the ASHI Accreditation Program must notify thiedeatory in writing of the basis for denial or

limitation of the application. The ASHI Accreditation Programast offer an opportunity for appeal or limite
accreditation.

o

B.1.71f the laboratory submits an appeal within 30 days of notifinatf the ASHI Accreditation Program’s
action to suspend, revoke, limit or deny the certificateeofeditation, the laboratory will retain its certifieat
of accreditation until a decision is made by the ASHI Acta¢idh Program unless the ASHI Accreditation
Program finds that conditions at the laboratory pose anrnemhand serious risk to human health.

B.2.1Laboratories issued ASHI accreditation must notify tisHRAccreditation Program and HHS if using
ASHI for compliance with CLIA regulations within 30 dagf any changes in ownership, name, location,
Director, Technical Supervisor, Clinical Consultant and/en&al Supervisor. New Directors and Technical
Supervisors must be approved by the ASHI Director Traininge®Reand Credentialing Committee (DTRC)
for all areas of accreditation for which the laboratory resp@sults. New Clinical Consultants and new
General Supervisors must be approved by the ARB.

Re: B.2.1 -CMS considers any laboratory
that lacks an individual fulfilling the
gualifications of any one of these required
positions to have a “Mandatory Citation.”

B.2.2 ASHI-accredited laboratories seeking additional areas@feditation, new categories or test system
must notify the ASHI Accreditation Program in writing. Tdagertise of the Director and Technical
Supervisor must be approved by the ASHI Director Training Reared Credentialing Committee (DTRC)
prior to the addition of any new area(s) of accreditation. TRB Aust approve the addition of new
categories or test systems.

\"4}

C. Proficiency Testing

C.1Enrollment. Testing and Evaluation of Samples

C.1.1For each analyte reported and for which the laboratory is ASetedited, the laboratory must
participate in proficiency testing. The laboratory mussBathe first in the following sequence of
proficiency testing requirements that is available.

C.1.1.1Participate in at least one graded external proficiéegtyng program that is approved by CMS
for CMS-regulated analytes tested in CLIA-certified labanias, or approved by the ASHI Accreditation
Review Board for non-regulated analytes

C.1.1.21f C.1.1.1 cannot be met, participate in a graded external prafictesting program that is
available from another source

C.1.1.31fC.1.1.1 - C.1.1.2 cannot be met, participate in an ungraded profidesityg program that is
approved by the ASHI Accreditation Review Board.

Re: C.1.1 - One Primary Method per analyt
is to be used for all samples in a Proficiency
Testing (PT) challenge. All other Methods
must be correlated according to D.6.3.1. PT]
samples must be tested and reported
according to a patient testing algorithm
(highest volume, most complex or primary
method used during the PT testing event).
Exception: For HLA typing analysis, all PT
samples are to be tested to the highest
resolution level (by locus) used in the lab.

D
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C.1.141f C.1.1.1 - C.1.1.3 cannot be met, participate in an ungraded externalgoyitesting program
that is available from another source.

C.1.1.51f C.1.1.1 - C.1.1.4 cannot be met, at least semiannually perform otlvedpres to validate test
performance. This may be accomplished through blind testisgeacimens with known results or

reference specimens, exchange of specimens with otheataties, or other equivalent systems that are
approved by the laboratory Director and Technical Superaisdmeet CLIA requirements.

C.1.1.6Laboratories must prospectively designate in writing onereat PT provider per analyte on an
annual basis for the purpose of grading

C.1.2Laboratories performing proficiency testing must not engageyirinder-laboratory communications | Re: C.1.2 -There can be no participation o
pertaining to the results of proficiency testing sangle(til after the reporting deadline has passed. This | another laboratory in reported PT results
includes situations in which one Director oversees maltgdboratories. even though that is routinely done for
clinical specimens. This could be considergd
a situation of “Immediate Jeopardy.”

D

C.1.3Laboratories must not send their proficiency testing resultheir proficiency testing samples to
another laboratory for analysis.

Re: C.1.3- Any laboratory that receives a
proficiency testing sample from another
laboratory for testing must notify CMS of
the receipt of that sample regardless of
whether the referral was made for reflex ol
confirmatory testing, or any other reason.

C.1.4Proficiency test samples must be: Re: C.1.4 -Patient specimens tested the
same day as proficiency testing specimens
must use the same procedures and/or
C.1.4.2tested in a manner comparable to, and not more extensivelyabénerclinical samples reagents. PT specimens must be tested by
personnel who routinely perform similar
he lab g He hand| g . htesting for patient specimens.
C.1.5The laboratory must document the handling, preparation, gsincg examination, and each step in t .
testing and reportin)é of results for all proficienc;tigm;sarr)nples. A copy of all records related to pro?io}er ﬁe: C.1.4.2- It the laboratory patient

testing must be retained by the laboratory for a minimurwofyears. This includes the following: specimen testing p_rocgdures ”Ofma”y
require reflex, distributive, or confirmatory

C.1.5.1A copy of the proficiency testing program report forms usethéyaboratory to record testing at another location, the laboratory
proficiency testing results. should test the proficiency testing sample as
it would a patient specimen only up to the
point it would refer to a second laboratory
and no further. Please refer to the ARB
Operations Manual section IV. Proficiency
C.1.5.3A copy of any reports or communication from the proficiencyrtgstgency related to the Testing (PT) Requirements (part H).
proficiency testing exercise.

C.l.4.1incorporated into the regular workload.

C.1.4.3rotated among all testing personnel.

C.1.5.2The attestation statement provided by the proficiency testogygam and hand or password
protected, electronically signed by the technologist(s) anédbuwedtory director or technical supervisor
documenting that proficiency testing samples were testéxigame manner as patient specimens.
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C.1.5.4Records demonstrating review by the Director or Technigpé&isor of the laboratory’s
performance in each proficiency testing exercise andedated corrective action.

Re: C.1.5.2- CMS considers that the
laboratory’s PT records must include signg
(or pass-word protected, electronically
signed) copies of the attestation statement
not just a printed copy with the printed
names of the testing personnel and the
laboratory director.

C.2Successful Participation

C.2.1Each laboratory must successfully participate in arlahai proficiency testing program as delineate
in C.1 for each analyte or test method for which the labgr&okSHI-accredited.

C.2.1.1For all clinical testing except serologic ABO/RhD typisgtisfactory performance requires 809
concordance with the consensus for each assessment aingdytie. (Example: For a Class | typing
sendout consisting of 5 samples, the laboratory may not hgipeng error on more than one sample to
meet the requirement for 80% concordance)

C.2.1.2For serologic ABO/RhD typing, satisfactory performancd8% concordance.

Re: C.2.1 -Note: For any CMS Regulated
Analyte, e.g., serologic ABO/RhD Typing,
CLIA certified Laboratories must have a

mechanism for reporting each PT Survey'’s
oresults to CMS at the time the results are
available. ABO/RhD by DNA methods may
be performed to predict the ABO/RhD
phenotype. The use of molecular DNA bag

o

and RhD assignment for the purposes of

must participate in PT (e.g. shared samplg
with another laboratory or in-house
comparisons) with satisfactory performanc]
of at least 80% concordance. 100%
concordance is required for serological
ABO/RhID testing.

C.2.2Unsuccessful participation in a PT program is defined as afeztry performance on 2 consecutive
assessments; or on 2 out of 3 assessments. If a laboratdigfrapace in an external proficiency testing
program is unsuccessful:

C.2.2.1The laboratory must determine and document the cause fouesatisfactory proficiency test
result and take appropriate measures to prevent receroétize problem.

C.2.2.2The laboratory must take immediate corrective actiomsoie that the problem identified
through proficiency testing has not resulted and will not résuélease of incorrect test results.

C.2.2.3The laboratory must successfully participate in an enlbpicgiciency testing program in that
category within the timeframe required by the ASHI Acitegbn Review Board.

C.2.3For ungraded proficiency tests, the laboratory must rewegaluate and document an explanation of
the cause for results that are not in concordancexG@bo of participants.

Re: C.2.2 -If a CLIA Certified laboratory’s
ABO/RhID typing is unsatisfactory in 2
consecutive or 2 of 3 assessments, testing
must be outsourced until 2 consecutive
satisfactory performances have occurred

Re: C.2.2 -If a laboratory mis-assigns one
DRB1 type in one sample and one DQB1
send-out, performance is unsatisfactory
(60%) for that assessment.

Re: C.2.3 -Ungraded PT results must have

screening assays is not acceptable for ABO

transfusion or transplantation. Laboratorie$
performing molecular ABO/RhD genotyping
S

D

type in another sample with 5 samples in a

documentation of review and corrective
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C.2.4If a laboratory fails to participate successfully in prigihcy testing for a given, analyte or test, as
defined in this section, the ASHI Accreditation Program malgt aiction (in accordance with ASHI
regulations as mandated by CLIA regulations) and may &éngteditation.

actions taken, if warranted (e.qg., if the
laboratory has a discordant result when th
consensus 60%). Corrective action may
also be warranted when a result was not
graded because not enough laboratories h
reportecresult: (e.g. for DQAL typing).

D

ave

D. Quality Systems

D.1 Introduction

D.1.1Each laboratory that performs testing must establish andaimairitten policies and procedures that
implement and monitor a quality system for all phases oftiaktesting process (that is, preanalytic,
analytic, and postanalytic) as well as for general labgoraimtems.

Re: D.1.1 -The QA program must include
indicators of quality that will be monitored
for all phases of laboratory testing.
Appropriate (not just easily obtained)
thresholds must be established for each
indicator

D.1.2The laboratory's quality systems must include a qualitysassent component that ensures continuot
improvement of the laboratory's performance and servicesghrangoing monitoring that identifies,

evaluates and resolves problems. This component musténaugion of policies and procedures necessary

to prevent recurrence of problems, and documented discussaaseessment review results with appropriat
staff.

IRe: D.1.2 -There must be a mechanism
(e.g., a QA report) to summarize findings

e

D.2 General Laboratory Systems
D.2.1Introduction

D.2.1.1Each laboratory that performs testing must meet the aplgligaberal laboratory systems
requirements. The laboratory must monitor and evaluate #ralbguality of the general laboratory
systems and correct identified problems for each typesbperformed.

Re: D.2.1.1 -There must be evidence that
policies and procedures are revised to

prevent recurrence of problems. Follow-up
procedures must assess the effectiveness
corrective actions. Discussion with the staf
of problems must be documented

of

D.2.1.2The laboratory must be in compliance with all applicablerddstate and local laws including
but not limited to, laboratory and personnel licensure, those gogdatoratory employee health and
safety, such as, use of equipment, fire safety, and the storagentyamdl disposal of chemical,
biological and radioactive materials.

D.2.1.3The laboratory must establish and follow written procedurnestémdard precautions as defined
by the CDC or if applicable non-US equivalent duringemibn, transport, storage and handling of blo
and tissue specimens.

Re: D.2.1.2 -Per OSHA, U.S. laboratories
must have access to an updated SDS
Manual. Other local requirements are likely
to include training programs to review safe
requirements for “blood-borne pathogens”
Hﬁcluding use of personal protective
equipment and periodic fire drills with exit
routes posted. The laboratory is expected
know what these requirements are. For
laboratories in the state of California: Ever
person or clinical laboratory licensed or
registered under this chapter shall report t

O

ty

to

O

the California Department of Public Health
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Laboratory Field Services within 30 days 0
chang: of name¢ or addres:

-

D.2.1.4All records must be retained for a minimum of two years ordorag specified by federal,
national, provincial, state, local or other authorities thae lanisdiction in the laboratory’s location, and
must be maintained and stored under conditions that ensuer pregervation and retrieval.

D.2.1.5The laboratory must have emergency operation policies, ggeseand procedures to respond t
the effects of internal and external disasters.

oRe: D.2.1.5 -The laboratory must have a
policy that describes its plan to respond to
internal and external disaster’s impact on
laboratory operation based on the type of
disaster that might possibly occur in its
geographical location (e.g., hurricane,
tornado, earthquake).It is recommended th
the laboratory develop one or more written
agreements with outside laboratories capa
of accepting transferred tests in the event
an internal or external disaster. This is
especially important if the laboratory testin
is not covered by an existing facility-wide
disaster plan.

an

at

ble
of

D.2.2 Facilities

D.2.2.1Laboratory space must be sufficient such that all procedureanafges can be carried out
without crowding to the extent that errors may result andrenbat:

D.2.2.1.1Adequate facilities to store records are available tdeth@ratory.

D.2.2.1.2Active records are immediately available to the latmoya Archived records may be store
in an offsite location, but must be easily retrievable withitnd@s or the time period specified by
local, state and federal regulations.

D.2.2.1.3Adequate facilities for refrigerator and freezer stoi@geagents and specimens are
immediately available to the laboratory.

D.2.2.2Lighting and ventilation must be adequate.

D.2.2.3Uninterruptible or emergency power supplies must be useskEential equipment.

Re: D.2.2.3 Uninterruptible or emergency

equipment essential for 24 hour deceased
donor testing and preservation of essentia
specimens and reagents, as applicable.

o

power supplies must be available at least for

D.2.2.4Laboratories performing amplification of nucleic acids must

D.2.2.4.1Use physical and/or biochemical barriers to prevent nuatgttcontamination (carry-
over).

Re: D.2.2.4.2 The laboratory’s floor plan
and traffic flow must ensure that amplified
material cannot be returned to a pre-

amplificatior area
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D.2.2.4.2Perform pre-amplification procedures in a work area thdtidgs amplified nucleic acid
that has the potential to serve as a template in any otipifieaation assays performed in the
laboratory (e.g., PCR product, plasmids containing HLA geneslevant STR/VNTR sequences).
Restricted traffic flow is recommended.

D.2.2.4.3Use dedicated laboratory coats, gloves and disposableesippthe pre-amplification
area.

D.2.2.4.4Ensure that for methods that utilize two consecutivassté amplification, addition of the
template for the second amplification occurs in an areasasbley physical barriers from both the
pre-amplification work area and post-amplification work area

D.2.3 Confidentiality of patient information Re: D.2.3.1 -All patient identifying

D.2.3.1The laboratory must establish and follow a written policgrisure confidentiality of protected ;njgmgggzvz?#ztnb:égd:g‘?g d(i)tr;t?c?:e records
health information throughout all phases of the testing psot#S laboratories must be in compliance| aoplication
with the HIPAA Final Rule. PP .

D.2.3.2The test results (including electronic records acceselaattonic record distribution) must be | Re: D.2.3.2- The laboratory must have a
released only to the: tested patient; authorized personsingrgéysician and/or provider; the individual written policy for reporting and distributing
responsible for using the tests results, and the labprar initially requested the test. results (including electronic distribution).
Reports with results derived from more than
one individual must not be released unless
consent is received from all individuals
reflected in the report.

D.2.4 Complaint investigations

D.2.4.1The laboratory must have a system in place to ensure thatihdats all complaints and problemss
reported to the laboratory. All complaints must be investibjat®l corrective action taken when necessatry.

D.2.5Client service evaluation and communication Re: D.2.5.1 -There must be agreements

D.2.5.1Laboratories must have a written agreement for histoctiloiig testing with each transplant _relatln_g to each type of transplant program,
including HPC transplant programs. Only

program or OPO they serve. Laboratories must review eacmagmebiennially and revise as necessa Yihe laboratory is required to review the

D.2.5.2The laboratory must have a system in place to documenepmstand relevant corrective actionsagreement biennially unless substantial
that result from breakdown in communication between the labgraat authorized individuals who changes are made that require the progral
order tests or receive results. review and approval.

j«
w

D.2.5.3The laboratory must, upon request, make available to €léeligt of test methods employed by | Re: D.2.5.1-For UNOS laboratories
the laboratory, a list of performance specifications fechaaethod (including normal ranges, if

applicable) and a list of interfering factors that daoaffect the test results or interpretation of testltgsu
Pertinent updates of testing information must be providedewtsiwhenever changes occur that affect| Histocompatibility laboratories must have
the test results or the interpretation of test results. written agreements with every transplant

Transplant Program Affiliation
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program the laboratory serves, unless
clinical urgency prevents such an agreems
Written agreements between
histocompatibility laboratories and
transplant programs must includé of the
following:

1. The sample requirements for typing and
crossmatching.

2. The loci and level of resolution typed.

3. A process for requesting extended HLA
typing.

4. A process for reporting HLA typing
results to the OPTN Contractor.

5. A process for resolving HLA typing
discrepancies and errors.

6. The maximum turnaround time from
receipt of sample to reporting of results to
the transplant program.

7. A process to obtain sensitization history
for each patient.

8. The frequency of periodic sample
collection.

9. The frequency of antibody screenings.

10. The assay format that will be used for
antibody screening and for crossmatching

11.The criteria for determining
unacceptable antigens used during organ
allocation.

12.The duration for which specimens nee(
to be stored for repeat or future testing.

13.1f desensitization is performed, then a
protocol for monitoring antibody levels.

2nt.

)

14.The criteria for crossmatching.
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15.1f the laboratory registers patients for t
transplant program, then a process for bilg
type verification according to UNOS Polic

16. If post-transplant monitoring is
performed, then a protocol for monitoring
antibody levels.

OPO Affiliation

Histocompatibility laboratories must have
written agreements with every OPO mem}]
the laboratory serves, unless clinical urgen
prevents such an agreement. Written
agreements between histocompatibility
laboratories and OPOs must incluatleof

the following:

1. The sample requirements for typing and
crossmatching.

2. The loci and level of resolution typed.
3. A process for requesting extended HLA
typing.

4. A process for reporting HLA typing
results to the OPTN Contractor.

5. A process for resolving HLA typing
discrepancies and errors.

6. The maximum turnaround time from
receipt of donor sample to reporting of
results to the OPO.

7. A process for prioritizing donors for
histocompatibility testing.

8. The length of time for which donor
specimens are required to be stored for

he
pod

y

er
cy

repeat or future testing.
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9. If the OPO performs crossmatching, the
all methods used for crossmatching and t
interpretation and reporting of the results.

D.2.6 Personnel competency assessment

D.2.6.1The Technical Supervisor or General Supervisor designse mu

D.2.6.1.1Establish and follow written policies and procedures to assesdarument competency o
staff at least annually.

D.2.6.1.2Document the performance of individuals responsible fomggi@tient specimens:
D.2.6.1.2.1At least semiannually during the first year.
D.2.6.1.2.2At least annually thereafter.
D.2.6.1.2.3Vhenever test methodology or instrumentation changes.

D.2.6.1.3Periodically give each individual who performs clinicaltsea specimen with characterize
analytes designated as an Unknown to verify his or henatailieproduce test results for those
analytes. The laboratory must maintain records of thesksrémueach individual for a minimum of
two years. At least once per year, each individual mustrdshknown for each clinical test that
he/she performs.

D.2.6.2For testing personnelthe evaluation must include documentation of competency to inttlede
following as applicable:

D.2.6.2.1Direct observations of routine test performance, inclugargple preparation, specimen
handling, processing and testing.

D.2.6.2.2Monitoring of the recording, interpretation and reportifgest results.

D.2.6.2.3Review of quality control records, proficiency testiegults, and preventive maintenance
records.

D.2.6.2.4Direct observation of performance of instrument maintenandgunction checks.

D.2.6.2.5Assessment of test performance through testing previanalyzed specimens, internal
blind testing samples or external proficiency testing sasapl

D.2.6.2.6Assessment of problem solving skills.

D.2.6.3Document the performance of individuals with responsiédith the role of Technical Supervisor,
Clinical consultant and/or General Supervisor who ardistetl as the CLIA laboratory director annually.

D.2.6.3.1All laboratory director responsibilities which areetghted to the clinical consultant, technical
supervisor, or general supervisor must be in writing and iedlidthe competency assessment.

Re: D.2.6.1 -Annual competency

documentation for each test a staff membe

is authorized to perform must be available
f for the inspector to review.

Re: D.2.6.1.3 Proficiency testing samples
may serve as unknowns.

Re: D.2.6.2All 6 elements of competency
must be assessed for all staff who perform
testing on patient specimens. Documentat
must include direct observations of every
ytest category (HLA typing, antibody
identification, crossmatch etc.) for which
testing staff are responsible. This
observation must include the performance
and maintenance of instruments used in
performing these tests. In addition, the
ability to recognize and solve problems mu
be documented (for example providing
written answers to a problem scenario or
documentation of an actual situation).

Re: D.2.6.3 -Competency assessment doe
not need to be performed for CLIA

laboratory directors unless they perform
patient testing. Additionally, if the CLIA

1Y

=

on

st

laboratory director fulfills additional roles
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D.2.6.3.2Competency assessment for the Technical Supervisor shouldértble responsibilities listed
in E.3.2

D.2.6.3.3Competency assessment for the Clinical Consultant sizlidie the responsibilities listed in
E.4.2

D.2.6.3.4Competency assessment for the General Supervisor shouidaribe responsibilities listed in
E.5.2

such as technical supervisor, clinical
consultant, and/or general supervisor, no
competency assessment is required for thg
roles unless they perform patient

testing. Please note that competency
assessment is required for the roles of
Technical Supervisor, Clinical Consultant,

than the CLIA laboratory director fills these
positions.

2Se

and General Supervisor when someone other

D.2.7 Evaluation of proficiency testing performance

D.2.7.1The laboratory must review and evaluate, in a timely manneresiiéts obtained on all
proficiency testing performed.

D.2.7.2Every individual who participates in a proficiency test tiaesinformed of the results of his/her
performance in that proficiency test.

D.2.7.3All proficiency testing evaluation and verification actietimust be documented.

Re: D.2.7.3 -Documentation of PT
performance review by technologists can,
e.g., be in the minutes of laboratory staff
meetings.

D.2.8 Laboratory systems assessment

D.2.8.1The laboratory must establish and follow written policies andqutures for an ongoing
mechanism to monitor, assess, and, when indicated, corobbeims identified in the general,
preanalytic, analytic, and postanalytic laboratory systems.

D.2.9 Procedure manual

D.2.9.1A written procedure manual(s) for all tests and assasfsed by the laboratory must be
available to, and followed by, laboratory personnel. Textbawkg supplement but not replace the
laboratory's written procedures. Manufacturer’s instrustimmoperator manuals may be used; howeve
any of the procedures or requirements not provided by the ntaumgiamust be provided by the
laboratory.

D.2.9.2The procedure manual(s) must include the following whericgté to the test procedure:
D.2.9.2.1Requirements for:
D.2.9.2.1.1Patient preparation.

D.2.9.2.1.2Specimen collection, labeling, storage, preservation, tratasioor, processing and
referral

Re: D.2.9.1- and elsewhere in these
Standards:

l'CMS considers that any manufacturer’s
instructions must be followed even if they
use words like “should”, “recommended” o
“good laboratory practice” unless the
laboratory validates a modified procedure

per Standar@®.4.1.5.3

D.2.9.2.1.3Specime acceptabilit andcriterie for rejection
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D.2.9.2.2Step-by-step performance of the procedure, including testlatdms and interpretation of
results.

D.2.9.2.3Preparation of slides, solutions, calibrators, controls, reagstains, and other materials
used in testing.

D.2.9.2.4Calibration and calibration verification procedures.
D.2.9.2.5The reportable range for test results for the test systestalslished or verified.
D.2.9.2.6Control procedures.

D.2.9.2.7Corrective action procedures when calibration or contsulltgfail to meet the laboratory's

criteria for acceptability.

D.2.9.2.8Limitations in the test methodology, including interfergubstances and sample
limitations.

D.2.9.2.9Reference intervals and acceptable values.

D.2.9.2.10Entering results in the patient record and reporting patsoits including, when
appropriate, the protocol for defining and reporting immitiésthreatening results or alert values.

D.2.9.2.11Pertinent literature references.
D.2.9.2.12Description of the course of action if a test system besdnoperable.

D.2.9.2.13Excerpts that summarize key information or procedural stepscaeptable for use as a
quick reference at the workbench provided a complete maranaiigble for reference. The excerp
must correspond and should be cross-referenced to the compltdyre. Approval by the director
or supervisor must be documented at the time of procedurarevie

Re: D.2.9.2.10 Laboratories are expected

to define their own criteria for “alert values{.

Examples are an extremely low Immune

function test result or a positive crossmatc
for a heart transplant patient who has alrei
been transplanted.

ady

D.2.9.3New procedures and changes in procedures must be approved,aighdated by the current
CLIA Laboratory Director, the ASHI Laboratory Director amtevant Technical Supervisor before use

D.2.9.4The laboratory must maintain a copy of each procedure wittiattes of initial use and
discontinuance.

D.2.9.5Every procedure must be reviewed every two years by thetbirend relevant Technical
Supervisor, and written or electronic evidence of thiserevnust be readily available.

Re: D.2.9.3 -A new Director might not be

able to review all procedures immediately
but would be expected to review and sign
procedures within 6 months. Any revision
that changes or alters the way results are
obtained or reported requires a signature
the CLIA Laboratory Director.

Re: D.2.9.4biscontinued procedures must
be kept for the length of time required by
regulatory agencies, contract, or federal,
national, state, provincial, local or other

Yy

authorities which have jurisdiction in the
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laboratory’s location, whichever is the
longest.

Re: D.2.9.5- Individual procedures must b
reviewed and signed.

D

D.3Preanalytic systems
D.3.1Test request

D.3.1.1The laboratory must perform tests only at the written otreleic request of an authorized
person. Oral requests for laboratory tests from authorizéddnels are permitted only if the laboratory
documents efforts to obtain written authorization for mgstvithin 30 days of the request.

D.3.1.2The laboratory must ensure that the test requisition solfeé following information:

D.3.1.2.1The name, address and contact information (or other suitkspigfier) of the authorized
person who ordered the test.

D.3.1.2.2The test subject’s name and/or unique identifier, gender,gmndradate of birth.
D.3.1.2.3Date of specimen collection

D.3.1.2.4Time of specimen collection, when pertinent to testing

D.3.1.2.5The test(s) ordered.

D.3.1.2.6The source of the specimen when pertinent to testing.

D.3.1.2.7Any relevant information, (e.g., transfusions, sensitizatoimary or secondary graft,
immunosuppressive therapy) to facilitate accurate arglytitasting, interpretation, and reporting of
results.

D.3.1.3The laboratory must ensure the accuracy of all test reopiesnation transcribed into a record
system or a laboratory information system.

Re: D.3.1.1- Some laboratories may need
obtain written authorization for testing
within 48 hours if required by state law. Th
patient chart, medical record, or electronic
medical record may be used as the test
requisition or authorization but must be
available to the laboratory at the time of
testing and upon request.

For NMDP contract laboratories: The
contract is the authorization to perform tes
for the NMDP

Re: D.3.1.2.6 The source of the specimen
is expected to be indicated when it is NOT
conventional blood sample (e.g., spleen,
lymph node).

To be in compliance with Standard
D.5.2.7.13 aboratories are expected to alg
solicit information about patient treatment
with antibodies that can interfere with tests
(like ATG), if applicable.

to

Is

a

D.3.2 Specimen collection and identification

D.3.2.1The laboratory must establish and follow written policies @nodedures for each of the
following:

D.3.2.1.1Specimen collection (e.g., anti-coagulant, quantity)
D.3.2.1.2Specimen labeling, including:
D.3.2.1.2.1Patient name and/or unique patient identifier.
D.3.2.1.2.2Date and, if pertinent, time obtained.

D.3.2.1.2.3Specimen sourgevhen appropriate.
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D.3.2.1.3Conditions for specimen transportation.
D.3.2.1.4Specimen acceptability and rejection.
D.3.2.1.5Documentation of the date and time specimen is received.

D.3.2.2Each primary collection container must be individukdlyeled.

D.4 Analvtic systems
D.4.1Laboratory Systems
D.4.1.1Specimen handling, processing, and storage

D.4.1.1.1The laboratory must establish and follow written policies andgutures for each of the
following:

D.4.1.1.1.1Reliable specimen labeling, tracking and/or testing mdentation throughout
processing, testing and reporting

D.4.1.1.1.2Processing of all samples appropriate for clinical appbo and/or test request.

D.4.1.1.1.3Handling and storage of specimens under conditions thataimaintegrity for
reliable test results.

D.4.1.1.1.4A systen to retrieve specimen for furthei testin¢ in atimely mannel

Re: D.4.1.1.1.4 Archived samples must be
retrievable when requested.

D.4.1.2Testing Environment
The following conditions must be monitored and documented aablgli

D.4.1.2.1Temperature of the following must be recorded each workingaday case of continuous
use each shift:

D.4.1.2.1.1Incubators and water baths.

D.4.1.2.1.2Ambient temperature of laboratory space.

D.4.1.2.1.3Refrigerators and freezers must also:
D.4.1.2.1.3.1Be monitored continuously.

D.4.1.2.1.3.2Use an audible or centrally monitored temperature adgstem for critical
reagents and relevant transplant patient specimens.

D.4.1.2.1.3.3Be covered under an emergency plan for alternative stémaggtical reagents
and relevant transplant patient specimens.

D.4.1.2.2If liquid nitrogen freezers are used, the level of liquidogietn must be monitored at
intervals that will ensure an adequate supply at adgim

Re: D.4.1.2.1.3.2ndD.4.1.2.1.3.3 In
relation to these Standards, the intention
“as applicable” is that the laboratory defing
which reagents and specimens are critical
and that therefore require an audible or
centrally monitored temperature alarm
system (and emergency storage plan).
Continuous monitoring for other reagents
and specimens may use other methods (e
a “High/Low” Thermometer)

m—h

g
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D.4.1.2.3Incubator and environment humidity, as appropriate.

D.4.1.3Reagents

The laboratory must define and follow criteria that aremtsal for proper storage of reagents for accur
and reliable test system operation. The criteria must t&stent with the manufacturer's instructio

ns and recommendations, if provided. These conditions must beoredréind documented and, if
applicable, include the following: (1) Water quality, (Briperature, (3) Humidity, (4) Protection of
equipment and instruments from fluctuations and interruptioakectrical current that adversely affect
patient test results and test reports

D.4.1.3.1Reagents, solutions, culture media, control materialdratibn materials, and other
supplies, as appropriate, must be labeled to indicate taviog:

D.4.1.3.1.1ldentity and when significant, titer, strength or concentnatio
D.4.1.3.1.2Storage requirements.
D.4.1.3.1.3Preparation dates and expiration dates where applicable.

D.4.1.3.1.4National Fire Protective Agency (NFPA) codes [Hedfammability and
Reactivity] or non-USA equivalent.

D.4.1.3.1.50ther pertinent information required for proper use.

Re: D.4.1.3 -CMS considers that any
@anufacturer’s instructions must be
ollowed even if they use words like
“should”, “recommended” or “good
laboratory practice” unless the laboratory
validates a modified procedure per Standg
D.4.1.5.3

0

D.4.1.3.2Reagents, water, solutions, culture media, control maedalibration materials, and othe
supplies whether commercially purchased or prepared in-house rhbst imged when they have
exceeded their expiration date, have deteriorated, or arestaadard quality.

r Re: D.4.1.3.2 Expired reagents may be us
for training purposes or research but the
laboratory must have a mechanism to ens
they are not used for clinical testing.

Bottled water that comes from a
manufacturer with a quality certificate is
acceptable and does not require conductiy
tests or cultures. The laboratory must keef
copy of the manufacturer’s certificate on
file. Water that is purified locally does
require conductivity tests and cultures at
intervals determined by the laboratory.

re

ity
) a

D.4.1.3.3There must be a documented system in place for identiyimch lots and shipments of
reagents were used for each assay.

D.4.1.3.4Reagents received from the manufacturer without a speeikgiration date must be
subject to quality control protocols to determine an eymaite expiration date that ensures optimur

Re: D.4.1.3.3 Documentation of which lotg
were used does not have to be on workshg
as long as the laboratory has a system in
which that can be traced.

=}

ets

performance.
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D.4.1.3.5Prior to reporting results obtained with new lots or shipmehtsagents, satisfactory
performance must be verified and documented.

D.4.1.3.6Components of reagent kits of different lot numbers must notéelmnged unless
otherwise specified by the manufacturer.

D.4.1.3.7lf commercial kits are used, the manufacturer’s inswnstmust be followed unless the
laboratory has performed and documented validation testisgpimort a deviation in technique or
analysis.

D.4.1.3.8In-house reagent sera inventory must indicate source, idpddte and identification
number, reagent specificity, and volume remaining.

D.4.1.3.9The laboratory must validate the specificity of localtgcured human reagent sera and
monoclonal antibodies prepared in-house using the same metbtayedhfor routine clinical testing
in the laboratory. The cell control panel used for specifi@idation must include cells known to
express the specified antigen, cells negative for thefigaeantigen and cells known to express
crossreacting antigens.

D.4.1.3.10The laboratory must validate the specificity of locallgqured human reagent sera and
monoclonal antibodies using appropriate control cellbs&guent quality control may consist of
testing in parallel with previous lots.

D.4.1.3.11The laboratory must verify that media:
D.4.1.3.11.1Are sterile, if sterility is required.
D.4.1.3.11.Supports growth, if used for cell culture.

D.4.1.3.12The laboratory must document historic test result revieenanotified by a vendor of a

lot-specific change or correction to a reagent or kit thalidcaffect test result interpretation, and take

appropriate corrective action.

Re: D.4.1.3.12Upon receipt of lot-specific
notice of update/revision/correction, the
laboratory is required to review lot-specific
historic testing data for potential impact. Tk
laboratory must retest or reanalyze samplg
as required and issue corrected/updated
reports as necessary to reflect result chan
due to the vendor notice.

ne
$S

je

D.4.1.4Computer Programs

D.4.1.4.1All computer software programs and version upgrades used fgsasanust be validated
for accuracy and this validation documented, prior to relefdsstaesults.

D.4.1.4.2The laboratory must have an ongoing process (at least anrtoady3ure that all
computer-assisted analyses are accurate.

D.4.1.4.3The laboratory must document historic test result rew&en notified by a vendor of an
update/revision/correction to analysis software or tetaglaat could yield a change, correction, of
update to the original test result and take apprope@tective action.

Re: D.4.1.4.1 1 aboratories can satisfy thig
standard by performing parallel manual
analyses.

Re: D.4.1.4.3 Upon receipt of lot-specific
notice of update/revision/correction to

analysis template or database used for typ
or antibody testing, the laboratory is requir
to review lot-specific historic testing data fq

ing
ed

=

potential clinical impact. The laboratory
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must retest or reanalyze samples as requi
and issue corrected/updated reports as
necessary to reflect result change due to t
vendor notice.

red

D.4.1.5 Methods ValidationAs of April 24, 2003, all new procedures and major modifications to
existing procedures or methods must be validated in the tabpra

D.4.1.5.1Performance specifications must be established and derifie

D.4.1.5.2Each US laboratory that introduces an unmodified, FDA-etkar approved test system
must do the following before reporting patient test resastapplicable:

D.4.1.5.2.1Demonstrate that it can obtain performance specificationgparable to those
established by the manufacturer for the following perfoceaararacteristics:

D.4.1.5.2.1.1Accuracy.
D.4.1.5.2.1.2Precision.

D.4.1.5.2.1.3Reportable range of test results for an analyticakietem or values for a
gualitative test system.

D.4.1.5.2.2Verify that the manufacturer's reference values apeogpiate for the laboratory's
patient population.

Re: D.4.1.5.2 Fhese standards apply to
tests not specifically covered by ASHI
Standards if such testing is performed in
relation to transplantation and
immunogenetics testing (e.g., platelet
antigen genotyping, if the laboratory is not
accredited for that test by another
organization).

D.4.1.5.3Each laboratory that modifies an FDA-cleared or approvedytstgrs, or introduces a test
system not subject to FDA clearance or approval (includiethods developed in-house and
standardized methods such as text book procedures) or usegstégstis which performance
specifications are not provided by the manufacturer must,ebefporting patient test results,
establish for each test system the performance spéaifisdor the following performance
characteristics, as applicable:

D.4.1.5.3.1Accuracy.

D.4.1.5.3.2Precision.

D.4.1.5.3.3Analytical sensitivity.

D.4.1.5.3.4Analytical specificity including interfering substances.
D.4.1.5.3.5Reportable range of test results for the test system.
D.4.1.5.3.6Reference intervals (normal values).

D.4.1.5.3.7Any other performance characteristic required forgesiormance.

Re: D.4.1.5.3 This standard also applies tg
tests not specifically covered by ASHI
Standards if such testing is performed in
relation to transplantation and
immunogenetics testing (e.g., testing for
polymorphisms of MICA, cytokine genes, ¢
using Next Generation Sequencing test
methods). Note that if results are reported
a USA physician with patient identifiers an
may, therefore, be used by the physician i
making clinical decisions, these are, per
CMS, not “research” tests.

br

= O
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D.4.1.5.4The laboratory must determine the test system's calibratimequres and control
procedures based upon the performance specifications.

D.4.1.5.5The laboratory must document that any modifications to arirexistocedure do not
adversely alter the performance characteristics of gay/as

D.4.1.6Equipment maintenance and function checks

D.4.1.6.1When using unmodified manufacturers’ equipment and instrumentaptiratory must
perform and document the following:

D.4.1.6.1.1Maintenance, as defined by the manufacturer and with atheagequency specified
by the manufacturer.

D.4.1.6.1.2Function checks, as defined by the manufacturer and with atlegsetuency
specified by the manufacturer. Function checks must be witeimanufacturer's established
limits before patien testin¢is conductec

D.4.1.6.2When using equipment and instruments developed in-house, comragro@nent
modified by the laboratory, or equipment for which maintenancduamation check protocols are ngt
provided by the manufacturer, the laboratory must do the faitpwi

D.4.1.6.2.1Establish, perform and document maintenance and function phetkcols that
ensure equipment and instrument performance necessacgfwate and reliable test results.

D.4.1.6.2.2Function checks must be within the laboratory's established lbefore test results
are reported

D.4.1.7Instrument calibration and calibration verification proce dures

D.4.1.7.1For each applicable testing procedure which requirepeguit to provide a quantitative
measurement, the laboratory must perform and documenirment calibration procedures. These
calibration procedures must:

D.4.1.7.1.1Follow the manufacturer’s test system instructions, wirenided.

D.4.1.7.1.2Use calibration materials provided or specified as apjatepior the test system and
if possible, traceable to a reference method or refereaterial of known value.

D.4.1.7.1.3Be performed with at least the frequency recommended byahafacturer.
D.4.1.7.1.4Use the criteria verified or established by the laborataring validation.

D.4.1.7.1.5Include the number, type, and concentration of calibration matesmlvell as
acceptable limits for and the frequency of calibrationsésbiished by the laboratory.
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D.4.
limits.

1.7.1.6Require repeat calibration and documentation if verificatila fo meet acceptable

and

test

D.4.1.7.
D.4.
D.4.

D.4.
near the upper limit of the range to verify the laboratogp®ntable range of test results for the

D.4.

2Calibration verification procedures must:
1.7.2.1Be performed following manufacturer's calibration insiarg, when provided.

1.7.2.2Meet the criteria verified or established by the laboratariding the number, type,
concentration of the materials, as well as acceptalile foncalibration verification

1.7.2.3Include at least a minimal (or zero) value, a mid-poitde/aand a maximum value

system.
1.7.2.4Be performed at least once every 6 months and whenever dre/foflowing occur:

D.4.1.7.2.4.1A complete change of reagents for a procedure is intext| unless the
laboratory can demonstrate that changing reagent lot nardbes not affect the range useq
to report patient test results, and control values aredversely affected by reagent lot
number changes.

D.4.1.7.2.4.ZThere is major preventive maintenance or replacenfamitical parts that may
influence test performance.

D.4.1.7.2.4.3Control materials reflect an unusual trend or shift, or atgd®iof the
laboratory's acceptable limits, and other means of asges®d correcting unacceptable
control values fail to identify and correct the problem.

D.4.1.7.2.4.4The laboratory's established schedule for verifying ¢pentable range for
patient test results requires more frequent calibratidgficagion.

D.41.7

dispensed must be verified and documented every six months.

.3For volumetric dispensers such as Hamilton syringes which theraalibrated, volume

Re: D.4.1.7.3 Functional checks must be
performed every six months or more

frequently if recommended by manufacturer.

D.41.7

Accuracy of these temperatures must be verified and dotachat least every six months.

AFor thermal cycling instruments, the appropriate tagyaperatures must be achieved.

Re: D.4.1.7.4 Actual temperature checks i
at least selected individual wells must be
performed at least twice a year. Not every
well needs to be tested.

For gPCR and real time PCR instruments,
perform functional checks in lieu of using
temperature monitoring instruments until

D

=

such time as these become readily availah

le.
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D.4.1.7.5For flow cytometry and flow analysis using equipment designelddiads only
(fluoroanalyzer), instrument standardization and calibméte laboratory must, as applicable:

D.4.1.7.5.1Include an optical standard, consisting of latex beadsher anhiform particles, to
ensure proper focusing and alignment of all lenses ipdttefor both the exciting light source
and signal (e.g., light scatter, fluorescence) detectors.

D.4.1.7.5.2Include a fluorescent standard for each fluorochrome todxttosnsure adequate
detection of the fluorescent signal. These fluorescentatasdnay be incorporated in the beads
or other particles used for optical standardization or may d#parate bead or fixed cell
preparation.

D.4.1.7.5.3Run both the optical and fluorescent standards each timestinement is turned on
and any time maintenance, adjustments or problems haveertduring operation that could
potentially affect instrument function.

D.4.1.7.5.4Record and monitor the results of optical focusing/alignmact éay of use or each
time the instrument is turned on.

D.4.1.7.5.5Establish threshold values for acceptable optical and 8uerg standardization
results for all relevant signals on each instrument used.

D.4.1.7.5.6In the event a particular threshold value cannot be attaiagd,dwritten protocol
detailing the corrective action.

D.4.1.7.5.7If performing analyses that require the simultaneous usgwbr more
fluorochromes, use an appropriate procedure to compensateeftap in their emission spectra

D.4.1.7.5.8Record laser power output and current input each day of use.tAoleetnresholds
and corrective action protocols must be documented. If thremsht cannot report these data,
the laboratory must obtain documentation from the manutadioat the laser cannot operate
under substandard conditions.

D.4.1.7.6Laboratories performing ELISA must:

D.4.1.7.6.1Demonstrate that the light source and filter of the platdereproduce the intensity
and wavelength of light required for the test system.

D.4.1.7.6.2Perform and document calibration/verification of plate aligrtim@ovement and
instrument linearity according to the manufacturer&rurctions (at least once every six months)
for the plate reader.

D.4.1.7.6.3Check and document microplate washer performance duagigraonth of use.
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D.4.1.7.7Laboratories performing luminometry must perform and docticaibration/verification
of plate alignment and instrument linearity accordindi@rhanufacturer’s instructions (or at least
once every six months if not defined by the manufacturer) fqolttie reader.

D.4.1.8Control Procedures
D.4.1.8.1For each test system, the laboratory must have contragwoes that monitor the accuracy

and precision of the complete analytical process.

D.4.1.8.2The laboratory must establish the number, type, and frequetestioy control materials
using, if applicable, the performance specifications veriiegstablished by the laboratory.

D.4.1.8.3Controls as Calibration Materials: Controls provided by maatufers in a test kit are
considered to be calibration materials if they are usedltolate the cutoff value of a test or a
patient test result.

D.4.1.8.4Testing of Additional External Controls: If the manufactigr@rstructions include a
formula which uses the positive and/or negative controlsdied in the kit to determine the cutoff,
additional external positive and/or negative controlstralso be tested.

D.4.1.8.5The control procedures must:

D.4.1.8.5.1Detect immediate errors that occur due to test sykigune, adverse environmental
conditions, and operator performance.

D.4.1.8.5.2Monitor over time the accuracy and precision of test perfarmtrat may be
influenced by changes in test system performance, environmentiitions, and variance in
operator performance.

D.4.1.8.6The laboratory must:

Re: D.4.1.8.3The Laboratory
Director/Technical Supervisor is responsib
for the determination of what control
materials to use in the laboratory. Inspectd
will ensure that the laboratory is following
its own established policies, specifically its
Quality Control (QC) procedures.

le

D.4.1.8.6.1For each test system, perform control procedures usingithker and frequency
specified by the manufacturer or established by the labgnatoen they meet or exceed the
requirements in this section.

D.4.1.8.6.2Perform the following at least once each day that speciarersssayed or examine

D.4.1.8.6.2.1For each quantitative procedure, include two control mégefalifferent
concentrations.

D.4.1.8.6.2.2For each qualitative procedure, include a negative antiygosontrol material.
D.4.1.8.6.2.3If reaction inhibition is a significant source of false @@ge results, include a

j,controls for SSP methods must be used.

Re: D.4.1.8.6.2.3 For molecular
amplification, a control system capable of
detecting reaction inhibition such as intern

2

control material capable of detecting the inhibition.
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D.4.1.8.6.3For each electrophoretic procedure include, concurreéhtpaitient specimens, at
least one control material containing the substances beintifidd or measured (e.g., molecular
weight markers).

D.4.1.8.6.4Perform control material testing before resuming patestirtg when a complete
change of reagents is introduced, major preventive nmainte is performed, or any critical par
that may influence test performance is replaced.

D.4.1.8.6.50ver time, rotate control material testing among all dpesavho perform the test.
D.4.1.8.6.6Test control materials in the same manner as patienthsges

D.4.1.8.6.7When using calibration material as a control material, usleraibn material from a
different lot number than that used to establish a cut-odievat to calibrate the test system.

D.4.1.8.6.8Establish or verify the criteria for acceptability of @ntrol materials.

D.4.1.8.6.9When control materials providing quantitative resuleswsed, statistical parameters
(for example, mean and standard deviation) for each batchtamahhder of control materials
must be defined and available.

D.4.1.8.6.10The laboratory may use the stated value of a commereisdistyed control materig
provided the stated value is for the methodology and instrat@miemployed by the laboratory
and is verified by the laboratory.

D.4.1.8.6.11Statistical parameters for locally obtained control maiemust be established over
time by the laboratory through concurrent testing of comtiatierials having previously
determined statistical parameters.

D.4.1.8.6.12Results of control materials must meet the laboratory'searalplicable, the
manufacturer's test system criteria for acceptaltitifypre reporting test results.

D.4.1.8.6.13The laboratory must document all control procedures peedrm

D.4.1.8.6.14If control materials are not available, the laboratory rhase an alternative
mechanism to detect immediate errors and monitor testrsystrformance over time. The
performance of alternative control procedures must be do¢aden

D.4.1.8.6.19 aboratories must adhere to their policy for quality oardaf each lot and shipment
of reagents. Reference material must be used for qualityoteritenever possible.

D.4.1.8.6.15.For each new lot, perform parallel testing with a previousrloise
appropriate reference material. The number of tests muigteemined by the Technical
Supervisor.
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D.4.1.8.6.15.For each new shipment, demonstrate that the reagents havemot be Re: D.4.1.8.6.15.2 Note: These standards
compromised during shipment by testing at least one previastgdt or noncritical sample | indicate that testing of new shipments of a
to determine that the reagents perform as expected. lot previously in use does not have to be as

extensive as testing of new lots.

D.4.1.8.7Laboratories performing nucleic acid testing must havttenrcriteria or protocols for
preventing DNA contamination using physical and/or biochenbiaaiers for assays involving
amplification of templates.

D.5Application and Test Systems
D.5.1General Standards
D.5.1.1Test systems

D.5.1.1.1Test Systemselected by the laboratory must be performed:

D.5.1.1.1.1Following the manufacturer's instructions or as modified validated by the
laboratory and/or

D.5.1.1.1.2As developed and validated by the laboratory and

D.5.1.1.1.3In a manner that provides test results that are withirathertory's stated
performance specifications for each test system

D.5.1.2Evaluation of Test Systems

D.5.1.2.1The laboratory must have a system to identify, assess, and eldicpatient test results that
appear inconsistent with the following relevant criterthen available:

D.5.1.2.1.1Patient age.

D.5.1.2.1.2Sex.

D.5.1.2.1.3Diagnosis or pertinent clinical data.
D.5.1.2.1.4Distribution of patient test results.
D.5.1.2.1.5Relationship with other test results.

D.5.2 Methods Standards Re: D.5.2 -See also Standafl5.2.6.2.2

which covers the laboratory’s need to also
use appropriate methods for quality control
D.5.2.1.1Employ a method for cell preparation that yields sufficieells that meet or exceed the | of all critical test components.
laboratory’s established criteria for purity and vidpitb ensure accurate test results.

D.5.2.1Laboratories performing microcytotoxicity assays must:

D.5.2.1.2Ensure that the typing reagents have appropriatéfisfig@nd that the complement has
appropriate reactivity.
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D.5.2.1.2.1Test each lot and/or shipment of complement to determiné thatliates
cytotoxicity in the presence of specific antibody, but is gtdtoxic in the absence of specific
antibody. Optimal performance must be established and docuinente

D.5.2.1.2.2Test complement separately with each type of targefiee| T-cells, B-cells, CLL
cells) and with each test method used, since a diffdriieiion or preparation may be required
for optimal performance.

D.5.2.1.2.3Store and use complement at the recommended temperatures.
D.5.2.1.3Run positive and negative controls for each cell preparationraedch tray.

D.5.2.1.4When performing assays with B lymphocyte-enriched preparatiwiade a positive
control for B cells and document the proportion of B lymphocytesiah preparation and that the
purity is sufficient to ensure accurate interpretatiorestiits.

192}

D.5.2.1.5Include at least one positive control serum known to redhtallicells expressing the clas
of antigens being tested.

D.5.2.1.6Document that the cell viability in the negative contsabufficient to ensure accurate
interpretation of results.

D.5.2.1.7Record the results of each cell-serum combination in a maraiendlicates the
approximate percentage of cells killed. Use of the nuwalksicores in the latest edition of the ASHI
Laboratory Manual is recommended.

D.5.2.2Laboratories performing amplification-based nucleic acidtesting must:

D.5.2.2.1Use a method to prepare DNA that provides sufficient qu@ity, purity, concentration)
and quantity to ensure reliable test results. Written poiganust specify the minimal acceptable
sample in terms of volume or numbers of nucleated cellsstff e performed without prior
purification of nucleic acids, the method must be documented aiddtea in the laboratory.

D.5.2.2.2Ensure that samples are stored under conditions that grésemntegrity of the nucleic
acids that will be tested.

D.5.2.2.3Ensure that template quantity and quality are sufficeptrdévide interpretable data for a
locus (or loci) or allele(s).

D.5.2.2.4Ensure that the amount of amplification template in eachificagbn reaction is in an
acceptable range.

D.5.2.2.5Ensure that aliquots of all batches of reagents (solsitontaining one or multiple
components) utilized in the amplification assay are demdedtta be free of contamination.
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D.5.2.2.6Ensure that reagents used for primary amplification arexpnsed to post- amplification
work areas.

D.5.2.2.7Ensure that reagents used for secondary amplificateostared in a contamination-free
area.

D.5.2.2.8Define criteria and perform quality control testing to aonfspecificity for each lot and
shipment of primers and probes.

D.5.2.2.9Ensure that each lot and shipment of primers or probmasrigored to confirm stability and
performance of the primers or probes.

D.5.2.2.10Ensure that oligonucleotide probes and primers are stored comt#itions that maintain
specificity and sensitivity.

D.5.2.2.11Verify that the conditions for primer extension (e.g., polyrsetgpe, polymerase
concentration, primer concentration, concentration of nudiedtiphosphates) are appropriate for t
template (e.g., length of sequence, GC content).

D.5.2.2.12Ensure that for each set of primers, conditions thatenfta the specificity or quantity of
amplified product have been demonstrated to be satisfactatyefoange of samples routinely teste

D.5.2.2.13Set the number of cycles at a level sufficient to datextarget nucleic acid but
insufficient to detect small amounts of contaminatagytlate.

D.5.2.2.14Monitor the quantity of specific amplification products (eggl electrophoresis,
hybridization).

Re: D.5.2.2.12. Specific amplification
products can be assessed by other means
product coverage (NGS) or internal contro
of each amplified product (SSO).

[oX

like
S

D.5.2.2.15Recognize and document ambiguous combination(s) of alleleadbrtemplate/primer or
template/probe combination and have procedures availatdedtve these as appropriate for the
clinical use of the test results.

Re: D.5.2.2.15Alternative ambiguous
allele combinations must be recognized an
resolved when the alternatives include mo
than one common and well documented
type* at the resolution required for the
clinical use of the test results. Laboratorieg
performing confirmatory testing for NMDP
donors must follow NMDP policies for
resolution of typing ambiguities.

*Cano et al, Human Immunology 68, 392-
417 (2007) through 2014 or Mack et al.,
Tissue Antigens, 81, 194-203 (2013)
effective January 2015.

re

D.5.2.2.1@Define and document the genetic designation (e.qg., loctise ¢arget amplified by each

set of primers or hybridized with probes.
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D.5.2.2.1Define the specificity and sequence of each primer by defthmglleles amplified or by
defining the probe recognition site.

D.5.2.2.18Routinely monitor for contamination of pre-amplificationagdy the most common
amplification products that are produced in the laboratory.

D.5.2.2.19Routinely monitor pre-amplification work areas with wipegest

D.5.2.2.19.1Monitor potential contamination using a method that is at Esasensitive as
routine test methods and that uses appropriate testing prifitdeast one negative (no nucleic
acid) and one positive control must be included in each ficagithn assay.

D.5.2.2.19.2If contamination is detected, clean the area to eliminatedhi@mination and
document re-testing, as well as the measures taken to pfewgatcontamination.

D.5.2.2.19.3Document acceptable electrophoretic conditions used for eaeleggbphoresis.

Re: D.5.2.2.18 Laboratories can test
pooled wipe samples from multiple areas
provided that all the areas are also reteste
contamination is detected and cleaned.

Contamination by common non-HLA
products (e.g., STR systems, KIR alleles)
must also be monitored.

d if

D.5.2.2.20If the size of a nucleic acid is a critical factor in #malysis of the data:

D.5.2.2.20.1In each gel, include size markers that produce discrett@bhoretic bands
spanning and flanking the entire range of expected fragrzest s

D.5.2.2.20.2The amount of DNA loaded in each lane must be within a rdragensures
equivalent migration of DNA in all samples, including size kees.

D.5.2.2.21Define and document the specificity and sequence of ptangets. The genetic
designation (e.g., locus) of the target amplified by each getroérs must be defined and
documented. For each locus analyzed, the laboratory must hawreetdation that includes the
chromosome location, the approximate number of alleles, and timgdishing characteristics (e.g.,
sizes, sequences) of the alleles that are amplified.

D.5.2.2.22Have acceptable limits of signal intensity for positwel negative results. If these are n
achieved, acceptance of the results must be justified ansngmted.

D.5.2.2.23Adhere to the established criteria for accepting octiejg an amplification assay or
document the justification for acceptance of an assay witeptance criteria are not met.

D.5.2.2.24Have two independent reviews and interpretations of the data.
D.5.2.2.25The database that is used for HLA or KIR testing must be ega@dteast every 12

months with the most recent version of the IMGT databasdees¢han a year old or one matched

to the lot of the commercial kit in use.

D.5.2.2.26When applicable, document in laboratory records which versitredMGT/HLA or
othel appropriat nucleotidi sequenc databas was use( for allele interpretatiol.

Re: D.5.2.2.24 - Independent review is
defined as validated software analysis or
review by a qualified individual of the
software output. The data output results
must be reviewed by a qualified individual
before release.

Re: D.5.2.2.25 4nspectors should look for
the use of the most recent IMGT database
one less than a year old or one matched tq
the lot of the commercial kit in use.

Dt

’

D.5.2.3 Laboratories performing SSOP methods must:
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D.5.2.3.1Define the specificity and critical polymorphic sequeniceach primer and probe.
D.5.2.3.2Label probes by a method appropriate for the testing prozedur

D.5.2.3.3Ensure that hybridization conditions for maintaining sengitand specificity have been
established.

D.5.2.3.4Ensure that pre-hybridization, hybridization, and detectiercarried out under empirically
determined conditions of concentration and stringency that amerdeéd by the length or
composition of the probe and that achieve the defined specificity.

D.5.2.3.5Establish criteria to determine positive or negative hypaithn results for each probe
using nucleotide sequences, reference DNA and/or manegtQC data.

D.5.2.3.6Ensure that each probe used gives an adequate signal, argiddteation of alleles in a
heterozygous individual.

D.5.2.3.7Document the specificity and sensitivity of the labeling detbction methods (e.g.,
demonstrate correct signal strength for a control sequéntee laboratory before results are
reported.

D.5.2.3.8If there is reuse of nucleic acids (probes or targets) busalid supports, have a
validated procedure for re-hybridization assays and includeat® to ensure that the sensitivity and
specificity of the assa are unalterec

D.5.2.4Laboratories performing SSP methods must:

D.5.2.4.1Ensure that an internal control is included for each primigture that will detect technical
failures and that produces a product distinguishable frorspibeific typing product.

D.5.2.4.2Ensure that the amplification conditions are acceptablthé primers used.
D.5.2.4.3Include a negative (no nucleic acid) or contamination coimredch assay.

D.5.2.4.4Ensure that primers used produce adequate amounts of aatiplifiproducts to be
visualized.

D.5.2.5Laboratories performing sequencing methods must:

D.5.2.5.1Ensure that the method for preparing sequencing tempkdiasly generates appropriate

length sequencing templates that are free of inhibitbssibsequent reactions (e.g., residual prime

extension) and free of contaminants that cause sequemtifagts.

D.5.2.5.2Ensure that the methods employed for preparation of setpgetemplates do not alter the

174

accuracy of the final sequence (e.g., mutations created alwinigg, preferential amplification).
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D.5.2.5.3Ensure that the conditions for primer extension in cyaeeecing reactions (e.g.,
polymerase type, polymerase concentration, primer contenfraoncentration of nucleotide
triphosphates, concentration of terminators) are appregdathe template (e.g., length of sequeng
GC content).

D.5.2.5.4For heterozygous templates, if only one strand is sequentmdedhat sequencing of only
one strand consistently yields accurate sequence assiggirequencing of sense and anti-sense
strands is strongly recommended. If assignments are ebutiased upon data from one strand of
DNA, periodic confirmation of complementary strands is recemded.

D.5.2.5.5Establish criteria for acceptance and interpretation ofgy data (e.g., correct
assignments for non-polymorphic positions, definition of secjangrregion, criteria for peak
intensity, baseline fluctuation, signal-to-noise ratio and geakes). Document established
sequence-specific artifacts and utilize the informatiaminine interpretation of data.

el

D.5.2.5.6Ensure the use of a scientifically and technically sourttiodefor interpretation,
acceptance, and/or rejection of sequences, especiadlgions that are technically difficult (e.qg.,
compression, ends).

D.5.2.5.7Ensure that sequences contributed by amplification primensadrconsidered in the
assignment of alleles.

D.5.2.5.8Determine the sequences of both sense and anti-sense,sfrarsggjuence suggests a
novel allele or a rare combination of alleles.

D.5.2.6Laboratories performing HLA typing must:

D.5.2.6.1Ensure that the level of resolution of HLA typing is apiate for the clinical application
and is based on established criteria.

D.5.2.6.2Have written criteria or protocols for:

D.5.2.6.2.1Preparation of cells or cellular component isolations kan®le, solubilized
antigens and nucleic acids), as applicable to the Hpgytechnique(s) performed.

D.5.2.6.2.2Selection, quality control, and usage of all typing reagemiiscomponents.

D.5.2.6.2.3The assignment of HLA antigens and alleles and for distingigggiommon null
alleles as appropriate for the clinical use of the t=silts.

D.5.2.6.2.4Determining when antigen or allele redefinition and retypiegequired.
D.5.2.6.2.5Assignment of haplotypes, if reported:
D.5.2.6.2.5.1f haplotypes are assigned based upon population frequen@asust be

clearly indicated on the report and relevant references aremust be stated.

Re: D.5.2.6.1- UNOS laboratories using

low resolution DNA methods must resolve
types required for serology equivalents (e.
B62 vs. B63, 70, 75, 76,77; B60 vs. B61).

Re: D.5.2.6.2.3- There are many null
alleles on the lists in the ASHI Ad Hoc
Committee’s report on Common and Well
Documented Alleles (Mack et dlissue
Antigens 81: 2013). Specific requirements
depend on the clinical application.
Laboratories supporting NMDP Transplant
Programs must distinguish specified allele
Refer to the following link for the current
NMDP policy:
http://bicinformatics.nmdp.org/Policies/Pol

Cles.aspx.

|92}

Copyright © 2016 by the American Society of Histogatibility and Immunogenetics (ASHI), Mt. LaurelJN
All Rights Reserved. No part of the contents of tfioicument may be reproduced or transmitted irf@ny or by any means without the written permissiéthe publisher.

39



2018 ASHI Standards

Standard

Guidance

D.5.2.6.2.5.Reports must include an explanation of recombination when thissocc

D.5.2.6.3Ensure that typing for class | or class Il antigensletes employs a sufficient number of
antisera, monoclonal antibodies, and/or DNA markers to cldafige all the antigens/alleles for
which the laboratory tests.

D.5.2.6.4Use HLA typing terminology that conforms to the latesorepf the World Health
Organization (W.H.O.) Nomenclature Committee for factéthe HLA System. Potential new
antigens and/or alleles not yet approved by this committest Inave a designation that cannot be
confused with W.H.O. terminology.

Re: D.5.2.6.2.5.1Genotypic identity can
only be proven if both parents are availabl
or if the segregation of the four haplotypes|
clearly defined.

U

D.5.2.7Laboratories performing Antibody Analysis and/or Crossmatchtesting must:

D.5.2.7.1Test each patient serum undiluted or at a dilution that resdxtablished to be optimal fo
the method used, and document the dilution(s) in the test records

D.5.2.7.2Have written criteria or protocols for:
D.5.2.7.2.1Selecting appropriate patient serum samples.

D.5.2.7.2.2Preparation of donor cells or cellular component isolatffmareexample, solubilized
antigens) as applicable to the technique(s) performed.

D.5.2.7.3Use a negative control of human serum documented to be noiveesgainst the antigeniq
target.

D.5.2.7.4Use a positive control of an appropriate isotype andfepig known to react with the
specific cell types or antigens being tested, as appticabl

D.5.2.7.5Use the positive control at a dilution appropriate for 8sawg (i.e., a titer at which
moderate changes in assay sensitivity are likely to betdd)e

=

D.5.2.7.6If a cell donor has been transfused within the previousrsdays, accept the results only
there is no evidence of potential interference from cisved from transfusion products.

D.5.2.7.7For solid organ transplantation, use a technique(s) thatsléteA-specific antibody with
a sensitivity superior to that of the basic complemepeddent microlymphocytotoxicity assay.

D.5.2.7.8Use a panel of antigens sufficient in number and phenotygitditon with respect to
individual antigens and/or CREGs for the intended use de#teesults and for the population
served.

D.5.2.7.9Document the HLA class | and/or class Il phenotypes of thelfar assays intended to

fRe: D.5.2.7.13 Laboratories that do post-
transplant antibody monitoring must have
mechanism to identify patients who are
being treated with xenogeneic antibodies
such as ATG or Rituximab and must have
verified that their antibody identification
procedure is able to distinguish patient
antibodies.

provide information on HLA antibody specificity.
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D.5.2.7.10Document that the pooled cells or antigens, used for anphesepresent detection of
antibody, include the major antigen specificities or CREGs®derived from a population of
sufficient size to ensure representation of major ansgewificities.

D.5.2.7.11When applicable, use a method that detects antibodies tacldksa 1l antigens and
distinguishes them from antibodies to HLA class | antigens

D.5.2.7.12Have a process for distinguishing HLA class | and classibb@dies from non-HLA
antibodies as appropriate for clinical applications.

D.5.2.7.13Use appropriate methods and/or controls to assess plaetiof xenogeneic, chimeric,
monoclonal, or other therapeutic antibodies in the assay.

D.5.2.7.14Ensure that there is a procedure to monitor and adjusph-specific binding of
antibody.

D.5.2.7.15Use an HLA antibody screening method that is at leastagtigse or equivalent to, and
predictive of, the routine crossmatch method, and is consisiintlinical transplant protocols.

D.5.2.7.16When CREG nomenclature is reported, maintain documentationigémstdefined by
each CREG.

D.5.2.8Laboratories performing solid phase techniques must:

D.5.2.8.1Validate all calculations. Determine the positive oraieg cutoffs specific for each
method.

D.5.2.8.2Establish, verify and follow criteria to ensure a suffitivjumber of beads or other
substrates of each specificity are analyzed in each.assay

D.5.2.8.3Validate the test method using reference human antibodiesweil-characterized
specificity (ies). Subsequent quality control may congigegiing in parallel with previous lots.

Re: D.5.2.8.1 Note that solid phase

methods may be more sensitive than the

most sensitive crossmatch techniques;

laboratories are expected to have a policy

determination of cutoffs based on clinical

consideration.

for

D.5.2.9Laboratories performing flow cytometry techniques must:

D.5.2.9.1Establish the optimum serum-to-target ratio.

D.5.2.9.2Establish the threshold for discriminating positivectieas regardless of the method used
for reporting raw data (mean, median, mode channel shifts otitgtiae fluorescence
measurements). Any significant change in protocol, reagernnstrumentation requires a repeat
determination of the positive threshold.

D.5.2.9.3Define acceptable time periods between processing,atetid data acquisition. Control
samples must be treated in the same manner.

D.5.2.9.4Use the dilution and/or volume of reagents locally validigtéor to use.
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D.5.2.9.5Process antibodies or other reagents from lyophilized powaeder to remove
microaggregates prior to use, according to the manufastursttuctions or locally documented
procedures.

D.5.2.9.6Assess the binding of human immunoglobulin using a fluorochronedeldloeagent, such
as an F(ab")2 anti-human IgG specific for the Fc region dighgy chain, or other documented
method.

D.5.2.9.7Use Anti-human immunoglobulin reagents according to manuatguprotocol or titered
to determine the dilution with optimal sensitivity (sidpto-noise ratio). If a multicolor technique i
used, the reagent must not demonstrate cross reactittityhei other immunoglobulin reagents use
to label the cells.

UJ

D.5.2.9.8Laboratories performing cell-based antibody screening andissmatching by flow
cytometry must:

D.5.2.9.8.1Document that the method used for cell preparation meetseeds the laboratory’s
established criteria for purity and viability; and is stiffint to ensure accurate test results.

D.5.2.9.8.2Differentiate specific populations (e.g., T cells, B calisl /or monocytes) using
monoclonal antibodies that detect the appropriate CD ansigemd that are labeled with a
fluorochrome different from the one used to detect the bingfitige patient’s antibody.

D.5.2.9.8.3For internal labeling, document that the method used to allowofthoome-labeled
antibodies to penetrate the cell membrane is effective.

D.5.2.10lmmune Function Tests

D.5.2.10.1Laboratories performing cell culture must:

D.5.2.10.1.1Use a laminar flow hood or other appropriately aseptick area for preparation of
cultures incubating for > 18 hours.

D.5.2.10.1.2Monitor incubators for appropriate temperature ,€@hcentration and humidity.

D.5.2.10.1.3Document that lymphocyte viability is sufficient at tharsof culture to maintain
cell proliferation to ensure accurate test results ificgipe.

D.5.2.10.1.4Incubate cell cultures for the length of time shown to giwpropriate cellular
proliferation, if applicable.

D.5.2.10.2 aboratories performing MLC or other cellular assays ralsst, as applicable:
D.5.2.10.2.1Use a negative control for each responder cell thadists of responder cells

stimulated with autologous cells.
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D.5.2.10.2.2Ensure that each assay includes HLA class ll-dispaiatalator cells as positive
controls for responder cell proliferation.

D.5.2.10.2.3Show that stimulator cells are capable of stimulatimglated HLA class II-
disparate cells.

D.5.2.10.2.4Use serum in the culture medium that has been screenedite gresability to
support cellular proliferation, lack of cytotoxic antibesliand sterility.

D.5.2.11Laboratories performing Next Generation Sequencing methaglmust:

D.5.2.11.1Define the genomic region or nucleic acid to be charactenzieolé¢ or part of an HLA
gene, KIR, mRNA, etc.). Ensure that the method for tanyatlanent reliably captures the region(s
or nucleic acid of interest and generates appropriatady siequencing templates.

D.5.2.11.2Document and validate the process/method for preparing tich@shisample for
sequencing, including compliance with relevant vendorigaitons. The process for preparing the
DNA library for sequencing may vary depending on the methotafget enrichment, the need for
multiplexing libraries and choice of sequencing platform.

D.5.2.11.3Document the sequencing chemistry, reagents, chips, and flewsetl for each
sequencing run, including run parameters and read configuratipnieirectional, paired-
end/single-end or mate-pair). The anticipated read length, dagesrdthe particular chip or the
selected size of DNA fragments during size selection dftibary, should be disclosed and
documented.

D.5.2.11.4Define and document acceptable analytic performantaiarfor the sequencing run (e.d. ..

base quality per read position, average read length, averagieage, and uniformity of coverage
across the length of the targeted region), incorporating vespdaifications and laboratory-
generated validation data. Instrument performance measustsntiude data from internal control
samples and/or vendor supplied quality control material

D.5.2.11.5Document the informatics process used in generating and anadgzingncing datafiles
(e.g., FASTQ, BAM), including how sequencing reads are collayduhrcode, how adaptor
sequences and amplification primers are trimmed, and how qeréigga are used to filter or
exclude sequencing reads. At each step, individual applsatind software versions must be

validated and documented. In addition, the methods by which dedaséstred between each step in

the informatics process must be documented. Any scripts bgetions that deviate from standard
vendor installations must be identified, versioned and validated.

D.5.2.11.6Create a policy for the storage and transmission of pyinratermediate, and final

Re:D.5.2.11.1

sequencing datafiles. Retained datasets must support ysiamdithe sequencing data at a later djte

if indicated

Assay validation should establish the
size of the intended targets (entire gen
or sub-segments), the purity of the targ
following enrichment, and allelic
variation present in the population. It
should include sufficient representatior
of all pertinent allelic specificities of the
locus tested in order to evaluate possil
allele drop-outs. Alleles with
consistently poor representation in
sequencing data (drop-out) must be
addressed by alternative methods for
detection

Software that can detect the presence
a minority allele due to potentially
biased amplification in sequencing dat
must be used.

For validation and quality assurance,
systematic co-amplification of closely
related genomic sequences should be
excluded or taken into consideration fg
genotype calling by the software
analysis program.

PCR artifacts, such as vitro cross-over

events, should be quantified due to thei

potentially adverse effect on genotypin
results. Quantification of the cross-ove

D

et

Dle
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D.5.2.11.7Document changes to any component or process within the nexatigmsequencing
workflow and revalidate the individual step and any subsequg# isi¢he protocol or the entire
protocol as appropriate. Modifications or upgrades to tteeriratics pipeline may also be validated
by re-analyzing previously sequenced datasets.

D.5.2.11.8Independently validate software programs used to generabeypgang information from
next generation sequencing data. Ensure that the genotyponijrahs are appropriate for the

sequencing strategy used and the error modalities (e.g., homopelyors, substitutions) presentec
by different sequencing chemistries.

Re:

Re:

events can be performed
computationally.

D.5.2.11.2

During validation, laboratories should
establish procedures to assess the
potential impact of barcode sequenceg
on the efficiency of the enrichment
method when the barcode is part of a
primer. When barcodes are incorporats
after target enrichment, fidelity of the
barcoding method to identify a particul
sample needs to be monitored (e.g., b
rotating control samples with different
barcode sequences).

During validation, laboratories should
establish procedures to identify potenti
allele dropouts and preferential
amplifications, and if necessary adjust
the software program to detect
preferential amplification levels

D.5.2.11.3

Laboratories wishing to run HLA and
non-HLA genotyping should validate
and document depths of coverage fo
each of the assays run simultaneously,

Laboratories should establish procedu
to identify or verify the different
systematic error modalities presented
each sequencing instrument due to

sequencing chemistry or run mode, e.g.

lower base quality scores towards the
end of the reads, lower accuracy of
longer reads and the second read in a
paired-end sequencing.

Laboratories can utilize standard DNA

es

Dy

sequences or control samples to monitor
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performance of the sequencing
instrument over time.

Re: D.5.2.11.5 Laboratories should
establish procedures to identify the
limitations of the software analysis prograrj
The genotyping software should provide a
the necessary quality metrics (e.g., depth
coverage, quality score for the base reads
read alignment and variant call), and the
laboratory should determine the acceptabl
values for each quality metric in order to
assure an accurate result.

Re: D.5.2.11.6 Laboratories should
establish policies for storing unaligned,
processed sequencing filesy(, FASTQ)
based on the requirements.

Re: D.5.2.11.7 Validation of software for
NGS analysis can be performed using
existing sequencing datasets. For HLA
genotyping, the validation dataset should
include alleles representative of the
population and cumulatively their
frequencies should cover 85-95% of the
population.

Re: D.5.2.11.8
See guidance fdp.5.2.11.5.

D

D.5.2.12Laboratories performing ABO/Rh typing must:

D.5.2.12.1If using serological methods:

D.5.2.12.1.1Use established procedures and criteria when performiagditrof anti-ABO
antibodies.

D.5.2.12.1.2Use reagent typing sera (Anti-A, anti-B, and anti-D) &etror exceed appropriate
FDA or non-US equivalent criteria. A and B cells may be prephyehe laboratory provided
there is documentation that they are satisfactory fonteaeded use.

Re: D.5.2.12.1.4 -Subtyping must:

» Be tested using pre-red blood cell
transfusion samples

* Be drawn on two separate occasions
» Have different collection times

* Be submitted as separate samples
Re: D.5.2.12.1.8-D.5.2.12.1.10The

responsibility of verification and the
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D.5.2.12.2f performed using molecular techniques, exclusively for doegistry screening:

D.5.2.12.1.3Determine the ABO group on red cells using anti-A and arséifa, and test the
serum or plasma for expected antibodies wittadd B cells. Cord cells and blood from
newborns must be tested for red cell antigens only, nonfirogies.

D.5.2.12.1.4\f testing for the A subgroup of ABO group A, use a reagent and a technique
documented not to agglutinate non-Al group A cells.

D.5.2.12.1.5Determine the Rh type by using anti-D, if Rh typing is arked. Use a control
system that is appropriate to the anti-D reagent in use.

D.5.2.12.1.6Document reagent performance, with appropriate cell canfiad applicable
antisera on each day of use.

D.5.2.12.1.7Compare the current ABO/Rh group, including subgroup when apie!jasith
previous records that are readily available. Any disanep found between the current results
and the previous record must be resolved before transplantatio

D.5.2.12.1.8Have a policy with supporting documentation for verifying #eth transplant
patient has been ABO typed on two separate occasions bygeabimethods prior to the
addition of the patient to the UNet deceased donor waitliany solid organ donor registry.
“Two separate occasions” is defined as two samples, &tlkdifferent times, sent to the same o
different laboratories. If a laboratory does not perfornQABping for solid organ transplants or
to list patients in UNet, then it is not obligated to fallthis standard.

D.5.2.12.1.9Have a policy with supporting documentation for verifying #ath potential living
donor has been ABO typed on two separate occasions by sesblogthods prior to donation.

“Two separate occasions” is defined as two samples, &tidifferent times, sent to the same o
different laboratories. If a laboratory does not perfornQAigping for solid organ transplants or
to list patients in UNet, then it is not obligated to fallthis standard.

D.5.2.12.1.10Have a policy with supporting documentation for verifying tlzthedeceased
donor has been ABO typed on two separate occasions by semblogthods prior to performing
matchruns for allocation and procurement. “Two separatesimets is defined as two samples
taken at different times, sent to the same or diffdedrdratories. If a laboratory does not perfor
ABO typing for solid organ transplants or to list deceag®aubrs in UNet, then it is not
obligated to follow this standard.

D.5.2.12.2.1ABO/RhD typing by molecular methods must only be used as pedditienotype
and may not be used for patient transfusion and transplanatibitify evaluations.

supportive evidence that two ABO types a

in UNet, prior to living donation or prior to
performing a matchrun, needs to be
documented. ABO typing includes
appropriate A group subtyping.

The laboratory may not be the party
responsible for listing but documentation
must be available upon request.

[

1

m
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D.5.2.12.2.2If donor is selected for transplantation, two independent lesmpust be used for
ABO/RhD typing by an FDA approved serological methods.

D.5.2.12.2.3If the laboratory performs ABO/RhD typing by molecular analegiical methods,
the report must clearly differentiate these methods.

D.5.2.12.2.4Agreements between laboratories and donor registriesstaistthe intended use o
ABO/RhD molecular typing results and the need for two indéeet ABO/RhD results
performed by an FDA approved serological methods for selectedsdonor

D.5.2.12.2.5Laboratory policy must state that ABO/RhD typing by molecmiathod is not used
for clinical purposes. If reported, the following statementtrbasncluded in the report:
ABO/RhD typing by molecular method is not to be used foradinpurposes.

Re: D.5.2.12.2Transplant donor registries
often collect samples from potential donor
using buccal swabs or saliva. These samp
cannot be used for traditional serological
ABO/RhD blood group typing because fres
intact red blood cells (RBCs) are not
available. Molecular ABO/RhD typing may
be performed to predict the ABO/RhD
phenotype to aid in finding an appropriate
donor. The use of molecular based screen
assays is not acceptable for ABO and Rh[
blood type assignment for the purposes of
transfusion or transplantation. ABO and
RhD typing by FDA approved serological
methods must be used for the purpose of
transfusion or donor and recipient ABO an
RhD typing for transplantation.

Re D.5.2.12.2.4 aboratories performing
typing for donor registries must have an
agreement with donor registries to prove
compliance with these standards.

N

D

les

ing
D

o

D.5.2.13Laboratories performing immunophenotyping and/or single antiga typing by flow
cytometry must:

D.5.2.13.1Use specificity controls consisting of appropriate ggles known to be positive for
selected standard antibodies for each lot or shipment, wheieasjm

D.5.2.13.2Use a negative reagent control(s) for each test cell @opul It is recommended that this
control consist of monoclonal antibody(ies) of the sameisp@nd subclass and be prepared/purif
in the same way as the monoclonal(s).

D.5.2.13.3Where indirect labeling is involved, use a negativercbntagent that is an irrelevant,
isotype-matched primary antibody and the same seconaidopdy(ies) conjugated with the same
fluorochrome(s) used in all relevant test combinations.

D.5.2.13.4Where direct labeling is involved, use a negative cong@dent that is an irrelevant
antibody conjugated with the same fluorochrome and at the 8aorochrome:protein ratio used in

all relevan tes combination unles: 3 or 4 color fluorescenc stainingis use( for CD4 cell counting

Re: D.5.2.13.4 Does not apply to the
specific situations of CD34 and CD4
enumeration by 3 or 4-color fluorescence
staining methods.

ed
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D.5.2.13.5Employ gating strategies to assure that the populatiarteyiist is being selected without
significant contamination.

D.5.2.13.6Ensure the appropriate definition and purity of cell pajaha by the use of either a
multi-color technique or other documented method.

D.5.2.13.7Base conclusions about abnormal proportions or abnormal nunileelsdearing
particular internal or cell surface markers using compangith local ‘control’ data obtained with
the same instrument, reagents and techniques.

D.5.3By Application
D.5.3.1General Transplant Support
D.5.3.1.1Laboratories performing histocompatibility testing for traagftion support must:

D.5.3.1.1.1Have policies specifying the testing to be performec&mh type of cell, tissue or
organ to be transplanted. The laboratory's policies mustdecas applicable:

D.5.3.1.1.1.1Individual protocols for each type of transplant differenticby type of donor,
organ or transplanted tissue, as applicable.

D.5.3.1.1.1.2Protocols for patients at high risk for allograft réjec.

D.5.3.1.1.1.3The sensitivity and specificity of the test system ieglto support clinical
transplant protocols (for example, antigen or allele-lexmhg).

D.5.3.1.1.2Have a policy for storage and maintenance of relevargtam samples. The policy
must define the samples to be retained and the duration ajetor

D.5.3.1.1.3Have a policy in place to evaluate the extent of sensitizaf each patient at the
time of their initial evaluation and following potentiafignsitizing events.

D.5.3.1.1.4Have a policy to attempt to obtain and store serum sanfpéekaown sensitizing
events.

D.5.3.1.1.5Have a policy to periodically screen serum samples froim eaasplant patient for
antibody to HLA antigens, including the frequency of screesgrigm samples.

D.5.3.2 Renal and/or pancreas transplantation Re D.5.3.2.1.1TFyping for HLA-DPA1 (and
screening for DPB1 antibodies) may also be

considered since antibodies to DP antigen
D.5.3.2.1.1Prospectively type living donor and transplant patienHoA-A, -B, -Bw4/Bw6 and | have been reported to cause positive

D.5.3.2.1Laboratories performing testing for renal transplamtatmust:

[2)

—DRBA1. It is highly recommended that laboratories also type féx-8]L.-DRB3, -DRB4, - crossmatches and to have effects on graft
DRB5, -DQA1, -DQB1, -DPAL, and -DPB1 loci. outcomes.
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D.5.3.2.1.2Screen transplant patient for the presence of anti-Hltiba@dies at initial evaluation,
at intervals consistent with established clinical tréarggrotocols, and following sensitizing
events.

D.5.3.2.1.3Perform crossmatching prospectively using the samples aiseriseivity
appropriate for the clinical protocols established with tiesplant center. Have results of
crossmatches available before transplantation fospiants using living donors.

D.5.3.2.1.4Have a policy for selection of sera for crossmatchinglo$ahsitized patients that
addresses the impact of historic and current sensitziagts.

D.5.3.2.1.5When feasible, incorporate a serum sample obtained postiz#iei in the final

crossmatch if a transplant patient receives a bloodfiaion, has an allograft that is rejected of

removed, or experiences any other potentially sensitizingt.eve

D.5.3.2.2Laboratories performing testing for renal and/or pandr@asplantation from deceased
donors must also:

D.5.3.2.2.1Prospectively type transplant patient for HLA-Bw4/Bw6.

D.5.3.2.2.2Follow policies and procedures established by a joint aggeewith the transplant
program to have periodic (e.g., monthly) serum samples subrfiti@ potential transplant
patient for HLA antibody screening and crossmatching.

D.5.3.2.2.3Have results of final crossmatches available befaral teansplantation or combined
organ and tissue transplants in which a kidney is to be tearied| except for emergency
situations. If emergency transplants are performed beferertissmatch test results are
available, information provided by the transplant candidgi@sician to the laboratory as to th
reason for the emergency transplant must be documented.

D.5.3.2.2.4All UNOS histocompatibility laboratories must review and wetiife UNet Waitlist
histocompatibility data for each patient for whom thevtakory performed testing.
Documentation of such review must be kept for at least tyears or the interval required by
local, state and federal regulations, whichever is thgeig and must be available for audit by
UNOS.

D.5.3.2.2.5All UNOS histocompatibility laboratories must use a methaodfdibody
identification that can identify HLA antibody specificitiegen in very highly sensitized
transplant patients. A solid phase method must be used ifeptable antigens based on
antibody screening are listed.

D.5.3.2.2.6All UNOS histocompatibility laboratories prospectiveyping deceased donors for

Re: D.5.3.2.2.4-There must be
documentation of review by the laboratory
of UNOS HLA data within one month of
entry.

Re: D.5.3.2.2.6 Verify prospective
molecular typing of donors for HLA-A,-B,-
C,-DRB1, -DRB3, -DRB4, -DRB5, -DQA1,
-DQB1, and -DPB1.

Re: D.5.3.2.2.7There are many null alleles
L on the lists in the ASHI Ad Hoc

" Committee’s report on Common and Well
Documented Alleles (Mack et dlissue
Antigens 81: 2013 ). Laboratories must be
able to distinguish the following alleles:
A*24:09N (associated witB* 40 or B*27),
B*51:11N (associated witih* 02: 01,
C*15:02/15:13 andDRB1*04:02),

C*04:09N (associated witB* 44:03);

DRB4*01:03N (associated witiDRB1*07
andDQB1*03:03 (DQ9Y) andDRB5*01:08N
(associated witiDRB1* 15:02).

OPTN matchruns must use a molecular method to assign HLA-A, ;BDRB1, -DRB3, -
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DRB4, -DRB5, -DQAL, -DQB1, -DPB1 and -Bw4/Bw6 at the antigenllef/eesolution needed
to meet the most recent OPTN/UNOS tables of antigen andejptable antigen equivalencies

D.5.3.2.2.7All UNOS histocompatibility laboratories prospectiyé&yping deceased donors for
OPTN matchruns must distinguish common null alleles from explegsees (antigens) as
appropriate for solid organ allocation and transplantation.

D.5.3.3 Blood, Bone Marrow and Hematopoietic Cell Transplantaon (HCT)

D.5.3.3.1Laboratories performing testing for blood, bone marrow and lopotic cell
transplantation must:

D.5.3.3.1.1Perform HLA typing at a level of resolution and including the that are required
by the hematopoietic cell donor registry and/or the Tolkams Program.

Re: D.5.3.3.1.1 Laboratories must type the
specified HLA loci at the specified level of
resolution as defined in their HLA testing
agreements with the transplant center(s).
Testing agreements may require more
stringent HLA typing resolution based on
the standards of the specific accrediting
organization(s) /registries that dictate
transplant center practices. For example,
high resolution typing of one or more loci
may be required even if HLA identity at loy
resolution between donor and recipient is
confirmed via descent in family studies.

=

D.5.3.3.1.2Repeat HLA typing of transplant patient using a new sampletbat the
individual's HLA typing is verified prior to final donor ketion for both related and unrelated
donor transplants.

D.5.3.3.1.3Repeat HLA typing of a related or unrelated hematopoieticoalbr using a new
sample such that the individual's HLA typing is verifiedptd hematopoietic cell collection.

D.5.3.3.1.3.1For unrelated donors, HLA registry data is acceptableeafirst of these two
samples.

D.5.3.3.1.3.2For unrelated donors, high resolution verification typing robesperformed by
the laboratory having a written agreement with the tramsglenter.

Re: D.5.3.3.1.2 The laboratory must have
policy that defines how this is met. For

initial or verification testing, it is acceptablg
for a lower resolution typing to be performed
on one of the samples as long as
documentation exists that the results of bath
samples correlate.

[<V)

For patients and related donors, a typing
result reported by another laboratory using a
different sample is acceptable as the first 0
these two samples with documentation tha
the two results correlate.

— =

D.5.3.3.1.4In the case of cord blood units, verify the HLA assignmemigugisample obtained
from a contiguous segment or from the unit itself.

D.5.3.3.1.4.1Repeat typing for low-intermediate resolution assignmerid A-A, B and
high resolution HLA-DRBL1, is usually sufficient to veritye HLA type.

D.5.3.3.1.4.2When the laboratory performs the verification typing, docurtfeitHLA
assignments are concordant with previous HLA typing assigtame

Re: D.5.3.3.1.5 This assessment may be
achieved by such additional testing as:

1. Testing enough relatives to determine
genotypes for patient and donor

2. High resolution molecular typing
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D.5.3.3.1.5Perform adequate testing to definitely establish HLA ithenf phenotypically HLA-
identical siblings.

D.5.3.3.1.6Have a policy for HLA antibody testing for mismatched donorsraaigients.

3. Functional assays to assess HLA
identity/differences

4. Other means as deemed appropriate to
assess HLA identity.

D.5.3.4Chimerism and Engraftment Monitoring
D.5.3.4.1Laboratories performing chimerism testing must:

D.5.3.4.1.1Have reagents or testing mechanisms appropriate ttifidieaformative recipient and
donor markers among individuals tested, except monozygotis.twi

D.5.3.4.1.2Adjust for preferential amplification in the data arssywhen using amplification-
based methods.

D.5.3.4.1.3 Assess and consider the stoichiometry of the reactiem wiore than one locus is
amplified in a single amplification reaction mixture (nlkx).

D.5.3.4.1.4Perform initial engraftment analysis using pre-trangpbatient and donor samples.

D.5.3.4.1.4.1For systems with discrete alleles (e.g., STR) run an #letker concurrently
with patient samples collected post-transplant.

D.5.3.4.1.4.2For systems without discrete alleles (e.g., VNTR), for eacins| tested,
amplify and analyze patient and donor samples collectedgrspiant, and/or control
samples demonstrated to have similar performance chastictefe.g., sensitivity,
completion in PCR) concurrently with patient samples collegtat-transplant.

D.5.3.4.1.5Include appropriate controls for the characteristic {seyl, size, sequence
polymorphism) to distinguish donor and recipient alleles in essth t

D.5.3.4.1.6Specify criteria for accepting or rejecting the anidifion of a particular genetic
locus or of an individual sample.

D.5.3.4.1.7Establish criteria for evaluating the relative amount®oipient and donor in a
mixed chimeric sample if results are reported in a quamétat semi-quantitative manner.

D.5.3.4.1.8Document the purity obtained if processing involves igmiadf cell subsets. If purity
is not assessed, document on the test report.

D.5.3.4.1.9Laboratories performing STR/VNTR testing must document, fcin &zcus analyzed,
the chromosome location, the alleles known for each locus, axgtimguishing characteristics
(e.g., sizes, sequences) of the alleles that are agdplifi

Re: D.5.3.4.1.8 Laboratories that separate
subpopulations of cells post-transplant for
chimerism analysis (e.g., T-cells, myeloid
cells or NK cells) must either document the
purity of each preparation tested (e.g., by
flow phenotyping) or indicate on the report
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the approximate purity based on method
validation with previous samples.

For systems with discrete alleles, it is not

necessary to run pre-transplant patient or
donor samples in each post-transplant run
long as appropriate test system controls al
used (i.e., internal lane standards, positive|
and negative controls).

D.5.3.5Transplantation of Other Organs and Tissues

D.5.3.5.1Laboratories performing testing for transplantation othan trenal and/or pancreas
transplantation must follow policies and procedures bshedal by a joint agreement with the
transplant program to have serum samples submitted framt@dttransplant patients for HLA
antibody screening and crossmatching.

D.5.3.5.2All UNOS histocompatibility laboratories prospectivelyityp deceased donors for non-
renal transplantation use a molecular method to assign HL-B-ABw4/Bw6, -C,- DRB1, -DRB3, -
DRB4, -DRB5, -DQAL, -DQB1, and -DPBL1 at the level of resoluthieeded to meet the most rece
OPTN/UNOS tables of antigen and unacceptable antigenaeubies

D.5.3.5.3All UNOS histocompatibility laboratories typing deceasedausifior non-renal

transplantation must distinguish common null alleles from expregsesb (antigens) as appropriate

for solid organ allocation and transplantation.

D.5.3.5.4All UNOS histocompatibility laboratories typing deceasedadsifior Heart, Heart-Lung or
Lung must report HLA typing to the OPO prior to final aceepe, if required by the transplant
program.

D.5.3.5.5All UNOS histocompatibility laboratories typing deceased dsmar Liver must report
HLA typing to the OPO within the period specified by the traarsipbrogram.

Re: D.5.3.5.2 1L aboratories must have and
follow joint-agreement policies for each
organ type transplanted including policies
that require no testing for specific organ

types.

D.5.3.6 Transfusion Support

D.5.3.6.1Laboratories performing testing for platelet and granuloecgiesfusion support must:

D.5.3.6.1.1Type the patient and potential transfusion donor, ifiegigle, for HLA-A and -B
antigens.

D.5.3.6.1.2If the laboratory maintains a donor registry, obtafeimed consent before blood
and/or blood products are collected from a potentiasfiusion donor and before the donor is

Re: D.5.3.6 When investigations of
Transfusion Related Acute Lung Injury
(TRALI) are conducted, the laboratory’s
protocol would be expected to include
screening donor blood products for both
recipient specific Class | and Class Il
antibodies.

placed on a list of available donors.
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D.5.3.6.1.3Follow applicable Standards when performing crossmatch ditbdy analysis tests
to detect and differentiate HLA class |, platelet-and/anglocyte-specific antibodies.

D.5.3.6.1.4If applicable, provide recommendation regarding compatibiiirements for
future transfusion support.

D.5.3.7 Disease Risk, Drug Hypersensitivity Reaction Risk and Veine Eligibility Assessment

D.5.3.7.1Laboratories performing HLA typing for disease risk/dhygersensitivity reaction risk
and/or vaccine eligibility assessment must perform Hyg#ing at the appropriate level of resolution
for HLA antigens or alleles.

Re: D.5.3.7.1 As an example, laboratories
testing for narcolepsy risk would be
expected to type fddQB1*06:02 not -
DRB1*15; if laboratories receive orders to
test for-DRB1* for risk for narcolepsy, they
would be expected to use that as an
opportunity for physician education.

D.5.3.8Virtual Crossmatch

D.5.3.8.1The laboratory must have a written policy to document aiiferi and procedures to use if
assessing prospective compatibility (i.e., physical verstisal crossmatch) for each transplant
program it serves.

D.5.3.8.1.1The written agreement between the HLA laboratory and theptant program shall
include:

D.5.3.8.1.1.1Patient eligibility criteria, to include evaluation détoric and potentially
sensitizing events.

D.5.3.8.1.1.2Schedule for sample collection and solid phase methods fbodntesting to
be used for virtual crossmatch.

D.5.3.8.1.1.3How the antibody data interpretation is used for virtualstnagch (cutoffs and
thresholds).

D.5.3.8.1.1.4When additional donor typing (such as -DQA1, -DPAL alleleHigy@ng) is
required for any locus/allele against which the patstdocumented antibody reactivity.

Re: D.5.3.8These standards apply only
when a crossmatch is required but a physi
crossmatch is not performed (prospectivel

Re: D.5.3.8.1This agreement may be
included in the existing agreement with the
transplant program or as a separate
document. The UNOS match system doe
not fulfill the requirement for performing a
pre-transplant final crossmatch.

cal

)

D.5.3.8.1.1.XCircumstances under which a physical crossmatch is required.

D.5.3.8.2All testing used for a virtual crossmatch assessmentlshakerformed in an ASHI or CAP
accredited laboratory.
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D.5.3.8.3Patients and donors must have sufficient histocompatihyjfiiyg by molecular methods to
permit accurate virtual crossmatch assessment.

Re: D.5.3.8.3or broadly sensitized patient
this may include typing at all major HLA
loci (-A, -B, -C, -DRB1, -DRB3, -DRB4, -
DRBS5, -DQAL1, -DQB1, -DPA1, and -

DPB1). Patients without HLA antibodies
may be assessed differently per transplant
agreement.

n

D.6Post-Analytical Systems
D.6.1 Introduction

D.6.1.1Test results must be released only to authorized persong apgli¢cable, the individual
responsible for using the test results and the labordtatynitially requested the test.

D.6.1.2The laboratory must immediately alert the individual ortgméquesting the test, and, if
applicable, the individual responsible for using theresilts when any test result indicates an imming|
life-threatening condition, or panic, or alert values.

D.6.1.3When the laboratory cannot report patient test resultsnwis established time frames, the
laboratory must determine, based on the urgency of the paist{s) requested, the need to notify the
appropriate individual(s) of the delayed testing.

Re: D.6.1.1 Patients or their authorized
representatives are now entitled to receive
laboratory results directly from the

laboratory. Laboratories must develop
policies for how they will document

verification that the individuals who reques

n§uch results are the patients or their

authorized representatives. CLIA requires
that reports requested by patients be issug
within 30 days of request.

—t

d

D.6.1.4If a laboratory refers patient specimens for testing:

D.6.1.4.1The referring laboratory must not revise results or médion directly related to the
interpretation of results provided by the testing laboratory

D.6.1.4.2The referring laboratory may permit each testing laboydtosend the test result directly
to the authorized person who initially requested the testrdfbaing laboratory must retain or be
able to produce an exact duplicate of each testing labgsateport.

D.6.1.4.3The authorized person who orders a test must be notified bgférdrrg laboratory of the
name and address of each laboratory location where theaegterformed.

Re: D.6.1.4 Proficiency testing samples
must never be referred for any testing
including supplementary testing even thou
similar patient samples would be so referré

gh
o,

D.6.1.5When errors in any reported test results are detecteldbihratory must do the following:

D.6.1.5.1Promptly notify the authorized person ordering the test aiaghpiicable, the individual
using the test results of reporting errors.

D.6.1.5.2Issue corrected reports promptly to the authorized perseningdhe test and, if
applicable, the individual using the test results.

D.6.1.5.3Maintain a copy of the original report, as well as theemed report.
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D.6.2 Test Report

D.6.2.1The laboratory must have adequate systems in place to repditrin a timely, accurate,
reliable, and confidential manner and ensure subject confidgntiimbughout those parts of the total
testing process that are under the laboratory’s control.

D.6.2.2The report must contain:

D.6.2.2.1The date(s) of collection of sample(s) and, when pertieeinterpretation of the test, the
testing date(s).

D.6.2.2.2The specimen source, when pertinent to the interpretation ofsthe te

D.6.2.2.3The Laboratory / Institution's name, director’'s name, addxed CLIA nhumber or ASHI
accreditation number for laboratories not subject to CLIA.

D.6.2.2.4The name or unique identifier of each individual tested.
D.6.2.2.5The date of the report.

D.6.2.2.6The test method and, if applicable, the units of measurement.
D.6.2.2.7The test results and, if applicable, interpretation.

D.6.2.2.8The identification of the genetic loci analyzed accordingtandard nomenclature or
published reference.

D.6.2.2.9The level of sensitivity for chimerism testing, when appudpri

D.6.2.2.10The identity of any subcontracted laboratory (if apjpliepand that portion of the testing
for which it bears responsibility must be noted on #pert.

D.6.2.2.11All phenotype terminology using WHO approved nomenclature.
D.6.2.2.12A list of all ambiguous alleles when 2 field (or more) typsgeported.
D.6.2.2.13A listing of all unresolved alleles when high resolution tigpis reported.
D.6.2.2.14If NMDP allele codes are reported:

D.6.2.2.14.1Codes used must accurately and completely define all unresdtiled.a

D.6.2.2.14.2A complete list of all possible alleles covered by the NMDRecod

Re: D.6.2.2.3 f required by the state
where the laboratory is located, the directd
‘s name on the report should be the direct
listed on the CLIA certificate.

Re: D.6.2.2.5- The date of the report cann
change if exactly the same report is resent
for example, because the original report w
lost.

Re: D.6.2.2.9- When no recipient or no
donor DNA is detected, it is appropriate to

It is recommended that this be established
analyzing known mixtures of donor and pr¢
transplant recipient concurrently with patie
samples collected post-transplant. Reportd
are expected to state something like “2%
recipient DNA would have been detected,
present”.

Re: D.6.2.2.1%+ The WHO recognized

last published HLA Dictionary. Additional
information can be found at

Re: D.6.2.2.14.2 -All approved WHO
nomenclature codes and/or multiple allele
(NMDP) codes must be fully defined by
either listing the ambiguity string or
providing a link to a published reference tg
the clinicians.

indicate the level of sensitivity for detection.

serological specificities can be found in the

http://hla.alleles.org/nomenclature/index.him

=

Dr

=N

D.6.2.2.15~or U.S. laboratories using a test method and reagents eéhaataffDA-approved, a
statement to the effect that “This test was developed iitapdrformance characteristics determin
by [laboratory name]. It has not been cleared or approved by th€DIS.

Re: D.6.2.2.15 Non-U.S. laboratories do
edot need to have this on reports
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D.6.2.3Prior to release, final reports must be reviewed and applyvéte director, technical superviso
or designee who at least meets the requirements of a genpeaVisor.

D.6.2.4The laboratory must report any information regarding theliion and disposition of specimens
that do not meet the laboratory's criteria for acceptability

D.6.2.5All test reports or records of the information on thgorés must be maintained by the laborator
in a manner that permits ready identification and timely sstdity.

Ir Re: D.6.2.3 Password protected electroni¢

y

signatures are acceptable documentation
review.

D.6.3 Post-Analytical Systems Assessment

D.6.3.1 Analytical systems assessment

D.6.3.1.1If a laboratory performs the same test using differenhasietiogies or instruments, or
performs the same test at multiple testing sites, thedadrgrmust have a system that twice a year
evaluates and defines the relationship between test rasintsthe different methodologies,
instruments, or testing sites. The evaluation must be documented.

Re: D.6.3.1.1 Examples of tests performed
using more than one method or instrumen
include typing by cytotoxicity and DNA,
antibody tests by cytotoxicity and solid
phase, and crossmatching using two
different flow cytometers. Relationships can
be evaluated by using the same proficiency
test samples

D.6.3.1.2The laboratory must establish and employ policies and procednaglocument actions
taken when 1) test systems do not meet the laboratory's is¢abtiriteria including quality control
results that are outside of acceptable limits; andwif)esrrors are detected in the reported clinical

results. In the latter instance, the laboratory must prgrapthotify the authorized person ordering or

individual utilizing the test results of reporting es0b) issue corrected reports, and ¢) maintain

copies of the original report as well as the correctpdrtdor a minimum of two years, or the interval

required by local, state, and federal regulations.

D.6.3.1.3If testing subject to CLIA regulation is referred, the suthaxting laboratory must be
certified by CLIA to perform the referred testing. All iagtsubject to CLIA regulation may only be
referred to a laboratory that is CLIA certified; ASHkeeditation alone is not sufficient.

D.6.3.1.4.Laboratories outside of the U.S. may refer samples fouimagenetics, histocompatibility
and/or transplantation immunology testing to ARB approeegl (EF| accredited) laboratories that
meet ASHI accreditation requirements, but are not follokldM§ regulations because they are not
testing samples from U.S. patients.

D.6.3.1.5.Referring laboratories must keep on file the following:

D.6.3.1.5.1.A copy of the subcontracting laboratory’s accreditation desuation for the testing
performed; and

D.6.3.1.5.2.A copy of the testing laboratory's report

D.6.3.2 Corrective Actions

=3

Re: D.6.3.2 Laboratories must determine
patient test results may have been adverse

14
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D.6.3.2.1Laboratories must have a mechanism in place for addresmsjngsting discrepancies that
occur within or between different laboratories.

D.6.3.2.2Corrective action policies and procedures must be &laitand followed as necessary to
maintain the laboratory's operation for testing patieatispens in a manner that ensures accurate
and reliable patient test results and reports.

D.6.3.2.3The laboratory must document all corrective actions takemwdst systems do not meet
the laboratory's verified or established performance spaoons which include, but are not limited
to:

D.6.3.2.3.1Equipment or methodologies that perform outside of establighecting parameters

or performance specifications.

D.6.3.2.3.2Patient test values that are outside of the laboratoptstedle range of test results
for the test system.

D.6.3.2.3.3The reference intervals (normal values) for a test piureethat the laboratory
determines are inappropriate for the laboratory's patient gkl

D.6.3.2.3.4Results of control and/or calibration materials fail tettbe laboratory's established

criteria for acceptability. All patient test resultsabed since the last acceptable test run must
evaluated to determine if patient test results have heegrsely affected. The laboratory must
take the corrective action necessary to ensure thetirepof accurate and reliable patient test
results.

D.6.3.2.3.5The criteria for proper storage of reagents and specimemoamet.

D.6.3.2.4Any errors detected in patient or proficiency testing tesulist be documented,
investigated, and corrective action taken as needed to precentence.

affected if a corrective action has been
required for any reason.

be

D.6.3.2.5Any accidents determined to be attributable to inadequatbestory space or to staff safet
conditions must be documented, investigated, and corrective adtieEm s needed, to prevent
recurrence.

D.6.3.2.6The laboratory must have a policy to address sentinetsfiremediate jeopardy situatior
that includes immediate reporting to the ASHI AccreditatProgram, with appropriate and complé
documentation and investigation of the event.

S
pte

D.6.3.3 Test Records

D.6.3.3.1The laboratory must maintain an information or record sys$tsat documents testing on a
subjects and includes the following:

D.6.3.3.1.1IThe test requisitior if applicable

Re: D.6.3.3.1.1 Testing registry donors or
| relationship testing requires consent but n
a test requisition.
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D.6.3.3.1.2The positive and/or unique identification of the specimen.
D.6.3.3.1.3The tissue source of the specimen
D.6.3.3.1.4The date and time of specimen receipt into the laboratory.

D.6.3.3.1.5The condition and disposition of specimens that do not meet thatatys criteria
for specimen acceptability.

D.6.3.3.1.6The records, test data, results, and dates of all specastérgt including the identity
of the personnel who performed the test(s).

D.6.3.3.1.7Legally-reproduced copies of all preliminary and final report
D.6.3.3.1.8Records of instrument printouts, if applicable,

D.6.3.3.1.9Documented review of final test reports by a director, techsigzervisor or
designee who meets, at a minimum, the requirements of genezalisap

Re: D.6.3.3.1.7The laboratory must be abl
to produce a copy of all preliminary and
final reports as released from a physical o
electronic archival system.

[97]

D.6.3.3.2Records for all subjects tested and all internal and extguadity control tests must be
retained for a minimum of two years, or longer as required &}, Istate, and/or federal regulations

D.6.3.3.3Records may be saved in computer files only, provided thatupafiles are maintained to
ensure against loss of data.

D.6.3.3.4If the laboratory ceases operation, the laboratory must prakésions to ensure that all
records and, as applicable, slides, blocks, and tissue araimaihand available for the time frames
specified in sectioD.6.3.3.2

p

E.Personnel

E.1 Requirements

The laboratory must:

E.1.1Have a director, who meets the qualification requiremergecifonE.2.1and provides overall
management and direction, in accordance with seEtidr2

E.1.2Have a technical supervisor, who meets the qualificatianinegents of sectiok.3.1and provides
overall technical supervision in accordance with sed@&2

E.1.3Have a clinical consultant, who meets the qualificatiomireqents of sectiok.4.1and provides
overall clinical consultation in accordance with sectof.2

Re: E.1.1, E.1.2, E.1.3A single individual
may serve in more than one of these roles
(e.g., director, technical supervisor, and
clinical consultant) if qualified.

E.1.4Have a general supervisor who meets the qualification reqeitsrof sectiofe.5.1and provides
overall general supervision in accordance with se&iém2
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E.1.5Have testing personnel who meet the qualification requirenudrsectiorE.6.1and provide testing
services and reporting of results in accordance with seet@2

E.1.6Have adequate staff to carry out the volume and variety sfriegtired without a degree of pressure
that might contribute to errors.

E.1.7Have all personnel meet the requirements of federag, statl local laws including state licensure
where required.

| . ificat I il

E.2.1 Qualifications -The laboratory director must:

E.2.1.1Be qualified by education, training, and experience in each atealwfology, analyte, test, or
procedure for which the laboratory is ASHI-accreditedrtavide adequate management and direction
the laboratory personnel and activities. Assessment ofigatiins for each area of accreditation will b
the responsibility of the ASHI Director Training Revi€emmittee. Assessment of qualifications for
each technology will be the responsibility of the Acaaibn Review Board.

pfranscripts) must be readily available to an
einspector if requested.

Re: E.2.1 -Appropriate documentation that
individuals filling all technical positions
meet ASHI personnel qualification standards
(e.g., diploma or college/university

Re: E.2.1- Directors who also serve as
clinical consultants need to meet board
certification requirements, if applicable,
even if they were serving as directors priof
to February 24, 2003.

E.2.1.2Meet at least one of the following educational requirement

E.2.1.2.1Hold an earned doctoral degree in a chemical, physical, biolagichnical laboratory
science from an accredited institution.

E.2.1.2.2Be a doctor of medicine or osteopathy licensed to practiceimedr osteopathy in the
state, country, or other jurisdiction in which the laboratergcated, if such licensing is required by
law.

E.2.1.3Meet at least one of the following certification requiests for areas of accreditation regulated
by CLIA:

E.2.1.3.1Be certified and continue to be certified in clinical or coredianatomic/clinical pathology
by the American Board of Pathology or the American OsteopathidBd&athology or other
appropriate medical board.

E.2.1.3.2Be certified and continue to be certified by a board approved . HH
E.2.1.3.3For laboratories outside of the U.S.A., be certified andmmoato be certified by an

appropriate professional board or other certifying agency.
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E.2.1.3.40r, before February 24, 2003, must have served as a directoA&Hi-accredited
laboratory performing human histocompatibility and immunegjes testing and must meet the
requirements ifc.2.1.1, E.2.1.2andE.2.1.3

E.2.1.4Meet one of the following training requirements:

E.2.1.4.1Have at least 2 years full-time post-doctoral laborat@ipitig or experience in
immunology, histocompatibility, immunogenetics, or a relatdd,fier a residency in clinical or
combined anatomic/clinical pathology or other related medieadialty, and have at least 2 years
full-time post-doctoral training in directing or supervisttigh complexity testing in human
histocompatibility and immunogenetics in an ASHI-accrediedpproved laboratory.

E.2.1.4.2If a candidate has relevant pre-doctoral experience ssjpgrhigh complexity testing in
human histocompatibility and immunogenetics in an ASHI-accreditegpproved laboratory, this
may be credited at a rate of 0.5 years of post-doctoral trgieingach year of appropriate pre-
doctoral experience up to a total of 2 of 4 years of post-doctoral experi

E.2.2Responsibilities- The laboratory director must: Re: E.2.2 -CMS considers that if a
laboratory testing US specimens is cited fd
any “serious” deficiency (i.e., a deficiency
that did or could cause harm to a patient o
staff member), the ARB should consider a

E.2.2.1Be responsible for the overall operation and administratioredatioratory, including the
employment of personnel who are competent to perform test presgdecord and report test results
promptly, accurately and proficiently, and assure complianttettné applicable regulations.

E.2.2.1.1The laboratory director, if qualified, may function as thémézal supervisor, clinical citing a deficiency for lack of involvement
consultant, general supervisor, and/or testing personaielooiment delegation of these of the laboratory director (Standad?.2.7).
responsibilities to personnel meeting the qualifications usegtions.3, E.4, E.5 andE.6,

respectively.

E.2.2.1.2If the laboratory director reapportions performance of hiseorresponsibilities, he or she
remains responsible for ensuring that all duties are gyoperformed.

E.2.2.2Be accessible to the laboratory to provide on-site dinectelephone and electronic consultation Re: E.2.2.2- If any one of more than 2
that is commensurate with the workload. Each director magtdicemore than five histocompatibility | laboratories with a single director is locate
and/or immunogenetics laboratories. in New York State, a NYS waiver is

E.2.2.3Ensure that testing systems developed and used for eachtedtdhperformed in the laboratory required.

provide quality laboratory services for all aspects sif performance, which includes the pre-analytic,
analytic, and post-analytic phases of testing.

E.2.2.4Ensure that the physical plant and environmental conditiotteedfboratory are appropriate for
the testing performed and provide a safe environment in whiplogees are protected from physical,
chemical, and biological hazards.

E.2.2.5Ensure that the test methodologies selected have thigildsymd providing the quality of results
required for patient care.
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E.2.2.6Ensure that verification procedures used are adequdtdnmine the accuracy, precision, and
other pertinent performance characteristics of the rdetho

E.2.2.7Ensure that laboratory personnel are performing the tettonls as required for accurate and
reliable results.

E.2.2.8Ensure that the laboratory is enrolled in an ASHI-appqreficiency testing program for the
testing performed and that:

E.2.2.8.1The proficiency testing samples are tested as requireection C.

E.2.2.8.2The results are returned within the timeframes estaddlibly the proficiency testing
program.

the laboratory's performance and to identify any problemsélaire corrective action.

E.2.2.8.4An approved corrective action plan is followed when any prafagig¢esting result is found
to be unsuccessful or unsatisfactory.

E.2.2.9Ensure that the quality control and quality assesspregrams are established and maintained
assure the quality of laboratory services provided and tifigéailures in quality as they occur.

E.2.2.10Ensure the establishment and maintenance of acceptatle déanalytical performance for
each test system.

E.2.2.11Ensure that all necessary remedial actions are takedaumented whenever significant
deviations from the laboratory’s established performancecteistics are identified, and that patient
test results are reported only when the system is @umiag properly.

E.2.2.12Ensure that reports of test results include pertineatnmition required for interpretation,
according to sectiob.6.2of the standards.

E.2.2.13Ensure that consultation is available to the laboratoligats on matters relating to the quality
of the test results reported and their interpretation comgespecific patient conditions.

E.2.2.14Ensure that a general supervisor provides on-site sujperathigh complexity test
performance in accordance with ASHI Standards.

E.2.2.15Provide appropriate consultation and supervision to ensoueate testing and reporting of tes
results for all aspects of services provided by the latwgraEnsure that the laboratory employs a
sufficient number of laboratory personnel with the appropgatdifications as described in secti@h$
andE.6 of this document.

E.2.2.16Ensure that prior to testing patient specimens there is dotatiom that all personnel have the

E.2.2.8.3All proficiency testing reports are received and reviewethbyappropriate staff to evaluate

appropriate education and experience, receive the appeojpaming for the type and complexity of the
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services offered, and have demonstrated that they camrmaelfl testing operations reliably to provide
andrepor accurat results

E.2.2.17Ensure that policies and procedures are establisheabiitoring individuals who conduct pre-
analytical, analytical, and post-analytical phases ofig#$ti ensure that each individual is competent t
process specimens, to perform test procedures and to esgiggdults promptly and proficiently, and
whenever necessary, to identify needs for remedial traoriiegntinuing education to improve skills.

E.2.2.18Ensure that an approved procedure manual is availablegeratinnel responsible for all
aspects of the testing process.

E.2.2.19Document the responsibilities and duties of each consultg@rngsor, and person engaged in
the performance of the pre-analytical, analytical, and pusisical phases of testing. The documentati

must identify the procedures that each individual is awédrio perform, specify the supervision that i$

required for specimen processing, test performance or repalting, and delineate the supervisory or
director review that is required prior to reportingtteesults.

E.2.2.20Ensure that each member of the technical staff partisipaiontinuing education relevant to
his/her areas of responsibility in histocompatibility andithmunogenetics testing at least to the level g
the minimum requirements outlined by the ASHI Accreditatioviéle Board.

Re: E.2.2.17 to E.2.2.201f technologists in
D ASHI accredited laboratories are not
involved in histocompatibility testing per se
then the director should ensure that such
staff is participating in continuing educatiof
relevant to their work areas.

g

E.3Technical Supervisor Qualifications and Responsibiligs

E.3.1Qualifications - The technical supervisor must:

E.3.1.1Be qualified by education, training, and experience for eaehdadrechnology, analyte, test, or
procedure to provide adequate technical supervision dditeeatory personnel and activities for which

the laboratory is ASHI-accredited. Assessment of quadiifina for each area of accreditation will be the

responsibility of the ASHI Director Training Review Comttee. Assessment of qualifications for each
technology will be the responsibility of the AccrediatiReview Board.

E.3.1.2Meet at least one of the following educational requirement

E.3.1.2.1Hold an earned doctoral degree in a chemical, physical, biolpgiadinical laboratory
science from an accredited institution.

E.3.1.2.2Be a doctor of medicine or osteopathy licensed to practiceimedr osteopathy in the
state, country, or other jurisdiction in which the laborateptated, if such licensing is required by
law.

E.3.1.3Meet at least one of the following certification requiegits for areas of accreditation regulated
by CLIA:

E.3.1.3.1Be certified and continue to be certified in clinical or camebi anatomic/clinical pathology
by the American Board of Pathology or the American OsteopathicdBddathology or other

174

appropriate medical board.
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E.3.1.3.2Be certified and continue to be certified by a board approved 8. HH

E.3.1.3.3For laboratories outside of the U.S.A., be certified andmmoato be certified by an
appropriate professional board or other certifying agency.

E.3.1.3.40r, before February 24, 2003, must have served as a technical supefrais ASHI-
accredited laboratory performing human histocompatilalitg immunogenetics testing and must
meet the requirements h3.1.1, E.3.1.2andE.3.1.3

E.3.1.4Meet one of the following training requirements:

E.3.1.4.1Have at least 2 years full-time post-doctoral laborataipitng or experience in
immunology, histocompatibility, immunogenetics, or a relatdd,fier a residency in clinical and/or
anatomic, or combined anatomic/clinical pathology, or otherectlatedical specialty, and have at
least 2 years full-time post-doctoral training in directingupervising high complexity testing in
human histocompatibility and immunogenetics in an ASHI-accrediteghproved laboratory.

E.3.1.4.2If a candidate has relevant pre-doctoral experiencessjgy and/or performing high
complexity testing in human histocompatibility and immunogenetiess ASHI-accredited or

approved laboratory, this may be credited at a rate of 0.5 gkpost-doctoral training per each yea
of appropriate pre-doctoral experience up to a total of 2 o&rsya post-doctoral experience.

=

E.3.1.5For laboratories performing ABO/Rh testing, the technicagstigor must meet the CMS
requirements in immunohematology or histocompatibilitycagwvalent for the limited
immunohematology (ABO/Rh testing) performed by facilitieag#\SHI accreditation to meet CLIA
requirements.

E.3.1.6For laboratories performing general immunology testing (e &elpt antigen typing, antibody
identification, crossmatching, chimerism analysis, immineoptyping, immune function testing, non-
HLA polymorphic allele typing), the technical supervisor musetithe CMS requirements in general
immunology which include one year of laboratory training or Bgpee in high complexity testing
within the specialty of diagnostic immunology.

E.3.2Responsibilities
E.3.2.1The technical supervisor is responsible for the techaitdlscientific oversight of the laboratory.

E.3.2.2The technical supervisor is required to be on-site commateswith workload, be accessible for
all hours of laboratory operation, and provide telephoneegtrehic consultation as needed.

E.3.2.3The technical supervisor is responsible for:
E.3.2.3.1Selection of the test methodology that is appropriate foclthieal use of the test results.

E.3.2.3.2Verification of the test procedures performed and estabtishof the laboratory's test
performance characteristics, including the precision and acgof each test and test system.
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E.3.2.3.3Enroliment and participation in an ASHI-approved proficieresfihg program
commensurate with the services offered.

E.3.2.3.4Establishing a quality control program appropriate fortéisting performed and
establishing the parameters for acceptable levelsalytical performance and ensuring that these
levels are maintained throughout the entire testing prdicmssthe initial receipt of the specimen,
through sample analysis and reporting of test results.

E.3.2.3.5Resolving technical problems and ensuring that remediahacire taken whenever test
systems deviate from the laboratory's established penfaerepecifications.

E.3.2.3.6Ensuring that patient test results are not reportetialhtiorrective actions have been taken
and the test system is functioning properly.

E.3.2.3.7ldentifying training needs and assuring that each indivipedbrming tests receives
regular in-service training and education appropriatéi®type and complexity of the laboratory
services performed.

E.3.2.3.8Evaluating and documenting the competency, as defined?ig, of all individuals
responsible for testing.

E.3.2.3.9Ensuring that the technical staff participates in caimig education relevant to
histocompatibility testing at least to the level of theimum requirements outlined by the ASHI
Accreditation Review Board.

E.4Clinical Consultant Qualifications and Responsibility

E.4.1Qualifications - The clinical consultant must:

E.4.1.1Have sufficient training and experience in the areaeofaboratory’s ASHI accreditation to be
qualified to consult with and render opinions to the laboratohgats concerning the appropriateness
human immunogenetics, histocompatibility, and/or transplantationunology testing ordered, and the
interpretation of these test results in relation tomiags, treatment, and management of patient care.

=4

E.4.1.2Meet at least one of the following requirements:

E. 4.1.2.1Hold an earned doctoral degree in a chemical, physical, bialpgicclinical laboratory
science from an accredited institution and qualify as an A&ddratory director or technical
supervisor and be board certified by a board approved by HHS oabsigertification outside of
the U.S.A.

E.4.1.2.2Be a doctor of medicine or osteopathy licensed to practicecimedr osteopathy in the
state or country in which the laboratory is located, if disgimsing is required by law.
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E.4.1.3For laboratories performing ABO/Rh testing, meet the GBtitlirements for clinical consultant
in immunohematology or histocompatibility as equivalenttfie limited immunohematology (ABO/Rh
testing) performed by facilities using ASHI accredaatto meet CLIA requirements.

E.4.2Responsibilities -The clinical consultant must:

E.4.2.1Provide consultation regarding the appropriateness of ttregesdered and clinical
interpretation of test results in a timely manner.

E.4.2.2Provide consultation to the laboratory's clients.

E.4.2.3Assist the laboratory's clients in ensuring that apprptésts are ordered to meet the clinical
need.

E.4.2.4Ensure that reports of test results include pertiméormation required for specific patient
interpretation.

E.4.2.5Ensure that consultation is available and communicated taltbeatory's clients on matters
related to the quality of the test results reported agid ititerpretation concerning specific patient
conditions in a timely manner appropriate to the testingppadd.

Ex | . ificat | biliies

E.5.1Qualifications
E.5.1.1Each general supervisor must have sufficient training and experto:

E.5.1.1.1Provide day-to-day supervision of testing personnel and regatitest results, under the
direction of the laboratory director and supervision oftéofinical supervisor.

E.5.1.1.2Be responsible for the proper performance of all laborgi@mgedures and reporting of teg
results, in the absence of the laboratory director artohieal supervisor.

E.5.1.2Each general supervisor(s) must meet at least one daflteihg requirements:
E.5.1.2.1Laboratory director under secti@nl
E.5.1.2.2Technical supervisor under2

E.5.1.2.3Be a doctor of medicine, osteopathy, or podiatric medicieadied to practice medicine,
osteopathy, or podiatry in the state in which the laboratdog&ed and have at least three years @
laboratory training or experience in human immunogendtiasian histocompatibility and/or humar
transplantation immunology testing under the supervision okatdr and/or technical supervisor of
an ASHI-accredited laboratory.

E.5.1.2.4Have earned a doctoral, master's, or bachelor's degree imeahghysical, biological or
clinical laboratory science or medical technology fromaacredited institution; and have at least

Re: E.5.1.1 Persons who would otherwise
qualify to be a general supervisor, but lack
experience in ASHI-approved laboratories
must have their experience as laboratory
supervisors count as if they worked in an
ASHI-accredited laboratory if their original
laboratory has alternative accreditation (e.
t EFI accreditation).

Appropriate documentation that individuals
filling all technical positions meet ASHI
personnel qualification standards (e.g.,
diploma or college/university transcripts)
must be readily available to an inspector if
requested.
fRe: E.5.1.2.3 & E.5.1.2.4Credentialing by
the American Board of Histocompatibility
and Immunogenetics as a Certified
Histocompatibility Technologist (CHT) or
Certified Histocompatibility Specialist
(CHS) certification is recommended.

Copyright © 2016 by the American Society of Histogatibility and Immunogenetics (ASHI), Mt. LaurelJN

65

All Rights Reserved. No part of the contents of tfioicument may be reproduced or transmitted irf@ny or by any means without the written permissiéthe publisher.



2018 ASHI Standards

Standard

Guidance

three years of laboratory training or experience in humanuinogenetics, human histocompatibili
and/or human transplantation immunology testing under the\ssiparof a director and/or technic
supervisor of an ASHI-accredited or an equivalent ARB apprialsatatory.

E.5.1.2.5Have served as a general supervisor of an ASHI-accrddiiechtory on or before
February 28, 1992 and:

E.5.1.2.5.1Is qualified as a laboratory technologist unBes; and

E.5.1.2.5.1.1After qualifying as a laboratory technologist, has had at k&a years of
pertinent full-time laboratory experience of which nasl¢han two years have been spent
working in the designated laboratory specialty; or

ity
Al

E.5.1.2.5.1. Vith respect to individuals first qualifying before July 1, 19as had at least
15 years of pertinent full-time laboratory experiencet@eanuary 1, 1968; this required
experience may be met by the substitution of education forierpe.

E.5.2 Responsibilities

E.5.2.1The general supervisor is responsible for day-to-dayreispn or oversight of the laboratory
operation and personnel performing testing and reportingessts.

E.5.2.2The general supervisor must:

E.5.2.2.1Be accessible to testing personnel at all times testipgriormed to provide primarily on-
site supervision and telephone or electronic consultatioaexed to resolve technical problems in
accordance with policies and procedures established either abtratbry director or technical
supervisor.

E.5.2.2.2Be responsible for providing day-to-day supervision dfgesformance by testing
personnel.

E.5.2.2.3Perform a timely review (appropriate to the clinical cirstances) of all testing performed

and reported by testing personnel in the absence of an on-sitel geperaisor.

E.5.2.2.4Be responsible for monitoring test analyses and specimerirex@ns to ensure that
acceptable levels of analytical performance are maiedai

E.5.2.3The director or technical supervisor may delegate to therglesupervisor the responsibility for:

E.5.2.3.1Assuring that all remedial actions are taken whenegesystems deviate from the
laboratory's established performance specifications.

E.5.2.3.2Ensuring that patient test results are not reportetalhtiorrective actions have been taken

and the test system is properly functioning.
E.5.2.3.3Providing orientation and training for testing personnel.

Re: E.5.2.3 Written documentation must
indicate which responsibilities are delegatg

2d.
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E.5.2.3.4Annually evaluating and documenting the performance ohtgptrsonnel under their
supervision.

E.6Testing Personnel Qualifications and Responsibilities

E.6.1Qualifications
Each individual performing high complexity testing must:

E.6.1.1Meet one of the following requirements:

E.6.1.1.1Be a doctor of medicine or a doctor of osteopathy licensed ¢tqaranedicine or
osteopathy in the state in which the laboratory is locatedver ¢émrned a doctoral, master's or
bachelor's degree in a chemical, physical, biological oiceli laboratory science, or medical
technology from an accredited institution.

E.6.1.1.2Have earned an associate degree in a laboratory scamoedical laboratory technology
from an accredited institution.

E.6.1.1.3Have education and training equivalent to that spedifigiiragraptt.6.1.2.20f this

section that includes at least 60 semester hours, or equij\faben an accredited institution that, at a

minimum, includes either:
E.6.1.1.3.ITwenty four semester hours of medical laboratory techyatogrses; or
E.6.1.1.3.2Twenty four semester hours of science courses that giclud
E.6.1.1.3.2.1Six semester hours of chemistry.
E.6.1.1.3.2.5ix semester hours of biology.

E.6.1.1.3.2.3Fwelve semester hours of chemistry, biology, or medical latmyrégchnology
in any combination.

Re: E.6.1 -Appropriate documentation that
individuals filling all technical positions
meet ASHI personnel qualification standards
(e.g., copies of diploma or college/university
transcripts) must be readily available to an
inspector if requested.

E.6.1.2Have laboratory training that includes any of the following

E.6.1.2.1Completion of a clinical laboratory training program in an A&ktttredited laboratory or an
equivalent organization approved by HHS. This training b&included in the 60 semester hours
listed in paragrapk.6.1.1.30f this section.

E.6.1.2.2At least three months documented laboratory training in gaatiadty in which the
individual performs high complexity testing.

E.6.1.2.3Have previously qualified or could have qualified asannhologist in an ASHI accredited
laboratory on or before February 28, 1992.

E.6.1.2.40n or before April 24, 1995 be a high school graduate or equivaidrtave either:

174

Re: E.6.1.2.1 Such training could also take
place in an ARB approved laboratory such
as an EFl laboratory.
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E.6.1.2.4.1Graduated from a medical laboratory or clinical laborati@ipning program approved
or accredited by Accrediting Bureau of Health Education Scl8&BES) and Christian Adult
Higher Education Association (CAHEA), or other organizatigorayed by HHS or

E.6.1.2.4.2Successfully completed an official U.S. military medichbiatory procedures
training course of at least 50 weeks duration and have hemdilitery enlisted occupational
specialty of Medical Laboratory Specialist (Laboratbeghnician);

E.6.1.2.5Until September 1, 1997, have an earned a high school diploma or eqiaat:have
documentation of training appropriate for the testing peréol before analyzing patient specimens
Such training must ensure that the individual has:

E.6.1.2.5.1The skills required for proper specimen collection, inclugiatient preparation, if
applicable, labeling, handling, preservation or fixation, prsingsor preparation, transportation
and storage of specimens.

E.6.1.2.5.2The skills required for implementing all standard labmsaprocedures.

E.6.1.2.5.3The skills required for performing each test method and fgpgurinstrument use.

E.6.1.2.5.4The skills required for performing preventive maintemamimubleshooting, and
calibration procedures related to each test performed.

E.6.1.2.5.5A working knowledge of reagent stability and storage.

E.6.1.2.5.6The skills required to implement the quality control pekcand procedures of the
laboratory.

E.6.1.2.5.7An awareness of the factors that influence test results.

E.6.1.2.5.8The skills required to assess and verify the validity tiepatest results through the
evaluation of quality control values before reporting patiest results.

E.6.1.2.6In order to qualify as high complexity testing personnel under 42498R.489(b)(3), the
individual must have met or could have met the following qualifina for technologist as they wersg
in effect on or before February 28, 1992. Each technologist must:

\U

E.6.1.2.6.1Possess a current license as a laboratory techndbsyiet! by the state, if such
licensing exists; and:

E.6.1.2.6.Have earned a bachelor's degree in medical technology fraeceedited university;
or

E.6.1.2.6.2.Have successfully completed three years of academic studin{mum of 90
semester hours or equivalent) in an accredited college\arsity, which met the specific
requirements for entrance into a school of medicahtgolgy accredited by an accrediting
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agency approved by the Secretary of HHS, and has successfullyetenglcourse of
training of at least 12 months in such a school; or

E.6.1.2.6.2.Have earned a bachelor's degree in one of the chemical,gdhgsibiological
sciences and, have at least 1 year of pertinent fulléberatory experience or training, or
both, in the area in which the individual performs tests; or

E.6.1.2.6.2.Have successfully completed three years (90 semester hagsivalent) in an
accredited college or university with the following dtatition of courses:

E.6.1.2.6.2.3.For those whose training was completed before September 15, 1963] at
least 24 semester hours in chemistry and biology courses df:whic

E.6.1.2.6.2.3.1.At least 6 semester hours were in inorganic chemistry dedsit3
semester hours were in other chemistry courses; and

E.6.1.2.6.2.3.1.At least 12 semester hours in biology courses pertineheto t
medical sciences; or

E.6.1.2.6.2.3.For those whose training was completed after September 14, 1963:

E.6.1.2.6.2.3.2.5ixteen semester hours in chemistry courses that includieslsh 6
semester hours in inorganic chemistry and that are atgegoward a major in
chemistry.

E.6.1.2.6.2.3.2.8ixteen semester hours in biology courses that are pértntre
medical sciences and are acceptable toward a major in tbgibad sciences.

E.6.1.2.6.2.3.2.3hree semester hours of mathematics.

E.6.1.2.6.2.3.2.&xperience, training, or both, covering several fields oficaéd
laboratory work of at least 1 year and of such quality as togedvm or her with
education and training in medical technology equivalentabdascribed in
paragraphs 42 CFR 493.1491 (b)(1) and (2); or

E.6.1.2.6.2.3.3Vith respect to individuals first qualifying before Jaly1971, the
technologist:

E.6.1.2.6.2.3.3.Was performing the duties of a laboratory technologishytiene
between July 1, 1961, and January 1, 1968; and

E.6.1.2.6.2.3.3.2las had at least 10 years of pertinent laboratory experngitceo
January 1, 1968. (This required experience may be met by thegidrsbf
education for experience); or

E.6.1.2.6.2.3.3.2chieves a satisfactory grade in a proficiency examination
approved by HHS.
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E.6.2Responsibilities

E.6.2.1The testing personnel are responsible for specimen piogetest performance, and for
reporting test results.

E.6.2.2Each individual performs only those tests that are autwiiy the laboratory director and
require a degree of skill commensurate with the indalidweducation, training or experience, and
technical abilities.

E.6.2.3Each individual performing testing must:

E.6.2.3.1Follow the laboratory's procedures for specimen handling ane$simg, test analyses,
reporting, and maintaining records of patient test results.

E.6.2.3.2Maintain records that demonstrate that proficiency testmgples are tested in the same
manner as patient specimens.

E.6.2.3.3Adhere to the laboratory's quality control policies, docuraéuality control activities,
instrument and procedural calibrations, and maintenance pedorme

E.6.2.3.4Follow the laboratory's established policies and procedunegever test systems are not
within the laboratory's established acceptable levgiedbrmance.

E.6.2.3.5Be capable of identifying problems that may adversdégcatest performance or reporting
of test results and either must correct the problems oediately notify the general supervisor,
technical supervisor, clinical consultant or director.

E.6.2.3.6Document all corrective actions taken when test systematddrom the laboratory's
established performance specifications.

E.6.2.3.7All testing personnel, except as stated below, may perf@tingeand report results without
direct supervision, provided the general supervisor, gedlifnder Sectiok.5, reviews all testing
performed and reported in a timely manner appropriate toitheatlcircumstances.

E.6.2.3.7.1Testing personnel qualified under6.1.2.4or E.6.1.2.5may only perform testing Re: E.6.2.4 df the laboratory is accredited
under direct supervision, except for those testing persoerierming high complexity testing | for solid organ transplantation: deceased

before 1/19/1993. donor and provides final crossmatch and/d
deceased donor typing, 24/7 coverage is

E.6.2.3.7.2The general supervisor must be accessible to testing persomtidimes high required

complexity testing is performed to provide supervision and telepbr electronic consultation
as needed to resolve technical problems in accordance witiep@nd procedures established
by the laboratory director.

E.6.2.4If deceased donor transplant testing is performed, persomribefoequired histocompatibility
testing must be available 24 hours a day, seven days a week.
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nuing Educat

The director, technical supervisor, clinical consultdirector in training, general supervisor, and technical
staff must participate in continuing education relevarthe areas of the laboratory accreditation, at least|t
the level of the minimum requirements outlined by the ASetirAditation Review Board.
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