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1. Scope

1.1 The Continuity of Care Record (CCR) is a core data set
of the most relevant administrative, demographic, and clinical
information facts about a patient’s healthcare, covering one or
more healthcare encounters.” It provides a means for one
healthcare practitioner, system, or setting to aggregate all of the
pertinent data about a patient and forward it to another
practitioner, system, or setting to support the continuity of care.

1.1.1 The CCR data set includes a summary of the patient’s
health status (for example, problems, medications, allergies)
and basic information about insurance, advance directives, care
documentation, and the patient’s care plan. It also includes
identifying information and the purpose of the CCR. (See 5.1
for a description of the CCR’s components and sections, and
Annex Al for the detailed data fields of the CCR.)

1.1.2 The CCR may be prepared, displayed, and transmitted
on paper or electronically, provided the information required
by this specification is included. When prepared in a structured
electronic format, strict adherence to an XML schema and an
accompanying implementation guide is required to support
standards-compliant interoperability. The Adjunct® to this
specification contains a W3C XML schema and Annex A2
contains an Implementation Guide for such representation.

1.2 The primary use case for the CCR is to provide a
snapshot in time containing the pertinent clinical,
demographic, and administrative data for a specific patient.

1.2.1 This specification does not speak to other use cases or
to workflows, but is intended to facilitate the implementation

"' This specification is under the jurisdiction of ASTM Committee E31 on
Healthcare Informatics and is the direct responsibility of Subcommittee E31.25 on
Healthcare Data Management, Security, Confidentiality, and Privacy.

Current edition approved Dec. 1, 2012. Published December 2012. Last previous
version published 2002 as E2369-05°>. DOI: 10.1520/E2369-12.

2A CCR is not intended to be a medical-legal clinical or administrative
document entered into a patient’s record, but may in specific use cases be used in
such a manner, provided that accepted policies and procedures in adding such data
to a patient’s record are followed. A personal health record, with the information
under the control of the patient or their designated representative, would be an
example of such a use case, as would be importation into an electronic health record
system, a data repository, or a registry.

3 Available from ASTM International Headquarters. Order Adjunct No.
ADIJE2369. Original adjunct produced in 2006.

of use cases and workflows. Any examples offered in this
specification are not to be considered normative.*

1.3 To ensure interchangeability of electronic CCRs, this
specification specifies XML coding that is required when the
CCR is created in a structured electronic format.® This speci-
fied XML coding provides flexibility that will allow users to
prepare, transmit, and view the CCR in multiple ways, for
example, in a browser, as an element in a Health Level 7 (HL7)
message or CDA compliant document, in a secure email, as a
PDF file, as an HTML file, or as a word processing document.
It will further permit users to display the fields of the CCR in
multiple formats.

1.3.1 The CCR XML schema or .xsd (see the Adjunct to this
specification) is defined as a data object that represents a
snapshot of a patient’s relevant administrative, demographic,
and clinical information at a specific moment in time. The CCR
XML is not a persistent document, and it is not a messaging
standard.

Note 1—The CCR XML schema can also be used to define an XML
representation for the CCR data elements, subject to the constraints
specified in the accompanying Implementation Guide (see Annex A2).

1.3.2 Using the required XML schema in the Adjunct to this
specification or other XML schemas that may be authorized
through joints efforts of ASTM and other standards develop-
ment organizations, properly designed electronic healthcare
record (EHR) systems will be able to import and export all
CCR data to enable automated healthcare information trans-
mission with minimal workflow disruption for practitioners.
Equally important, it will allow the interchange of the CCR
data between otherwise incompatible EHR systems.

1.4 Security—The data contained within the CCR are pa-
tient data and, if those data are identifiable, then end-to-end
CCR document integrity and confidentiality must be provided

4 Since the CCR is a core data set of selected, relevant information, it is not a
discharge summary, that is, it does not include all of a patient’s health information
that would be routinely recorded at the time of discharge, nor is it the transfer of an
entire patient record.

3 The required XML may be as represented in the Adjunct to this specification or
Annex A2 or other XML representation made possible through joint efforts of
ASTM and other standards development organizations.
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while conforming to regulations or other security,
confidentiality, or privacy protections as applicable within the
scope of this specification.

1.4.1 Conditions of security and privacy for a CCR instance
must be established in a way that allows only properly
authenticated and authorized access to the CCR document
instance or its elements. The CCR document instance must be
self-protecting when possible, and carry sufficient data embed-
ded in the document instance to permit access decisions to be
made based upon confidentiality constraints or limitations
specific to that instance.

1.4.2 Additional Subcommittee E31.20 on Security and
Privacy guides, practices, and specifications will be published
in support of the security and privacy needs of specific CCR
use cases. When a specification is necessary to assure interop-
erability or other required functionality, the CCR core schema
will be extended to meet the profile requirements of the
underlying use case, building upon existing standards and
specifications whenever possible.

1.4.2.1 For profiles that require digital signatures, W3C’s
XML digital signature standard (http://www.w3.org/TR/
xmldsig-core) will be used with digital certificates. Encryption
will be provided using W3C’s XML encryption standard
(http://www.w3.org/TR/xmlenc-core).

1.5 The CCR is an outgrowth of the Patient Care Referral
Form (PCRF) designed and mandated by the Massachusetts
Department of Public Health for use primarily in inpatient
settings.

1.5.1 Unlike the PCRF, the CCR is designed for use in all
clinical care settings.

1.6 It is assumed that information contained in a CCR will
be confirmed as appropriate in clinical practice. For example,
the CCR insurance fields should not be construed to address all
reimbursement, authorization, or eligibility issues, and current
medications and other critical data should be validated.

1.7 Committee E31 gratefully acknowledges the Massachu-
setts Medical Society, HIMSS (Health Information Manage-
ment and Systems Society), the American Academy of Family
Physicians, the American Academy of Pediatrics, the American
Medical Association, the Patient Safety Institute, the American
Health Care Association, the National Association for the
Support of Long Term Care, the Mobile Healthcare Alliance
(MoHCA), the Medical Group Management Association
(MGMA) and the American College of Osteopathic Family
Physicians (ACOFP) as co-leaders with ASTM in the stan-
dard’s development and adoption, and joins them in inviting
the collaboration of all stakeholders, including other clinical
specialty societies, other professional organizations, insurers,
vendors, other healthcare institutions, departments of public
health, and other government agencies.

1.8 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

2. Referenced Documents

2.1 ASTM Standards:®

E1382 Test Methods for Determining Average Grain Size
Using Semiautomatic and Automatic Image Analysis

E1384 Practice for Content and Structure of the Electronic
Health Record (EHR)

E1762 Guide for Electronic Authentication of Health Care
Information

E1869 Guide for Confidentiality, Privacy, Access, and Data
Security Principles for Health Information Including Elec-
tronic Health Records

E1985 Guide for User Authentication and Authorization

E1986 Guide for Information Access Privileges to Health
Information

E2084 Specification for Authentication of Healthcare Infor-
mation Using Digital Signatures (Withdrawn 2009)’

E2085 Guide on Security Framework for Healthcare Infor-
mation (Withdrawn 2009)”

E2086 Guide for Internet and Intranet Healthcare Security
(Withdrawn 2009)”

E2147 Specification for Audit and Disclosure Logs for Use
in Health Information Systems

E2182 Specification for Clinical XML DTDs in Healthcare
(Withdrawn 2011)”

E2183 Guide for XML DTD Design, Architecture and
Implementation (Withdrawn 2011)”

E2184 Specification for Healthcare Document Formats
(Withdrawn 2011)”

E2211 Specification for Relationship Between a Person
(Consumer) and a Supplier of an Electronic Personal
(Consumer) Health Record (Withdrawn 2014)’

E2212 Practice for Healthcare Certificate Policy

2.2 Other References:

Health Information Portability and Accountability Act, U.S.
Congress, 1996

ICD-9-CM (http://www.cdc.gov/nchs/about/otheract/icd9/
abticd9.htm)

ICD-10-CM (http://www.cdc.gov/nchs/icd/icd10cm.htm)

LOINC (http://www.loinc.org/)

Massachusetts Department of Health Patient Care Referral
Form

NDC (http://www.fda.gov/cder/ndc/)

RxNorm (http://www.nlm.nih.gov/research/umls/rxnorm_
main.html)

SNOMED (http://www.snomed.org/)

W3C XML Digital Signature Standard (http://www.w3.org/
TR/xmldsig-core/)

W3C XML Encryption Standard (http://www.w3.org/TR/
xmlenc-core)

2.3 ASTM Adjuncts:
W3C XML Schema®

© For referenced ASTM standards, visit the ASTM website, www.astm.org, or
contact ASTM Customer Service at service @astm.org. For Annual Book of ASTM
Standards volume information, refer to the standard’s Document Summary page on
the ASTM website.

7The last approved version of this historical standard is referenced on
www.astm.org.
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3. Terminology

3.1 Definitions of Terms Specific to This Standard:

3.1.1 These terms also include the common terms seen in
many documents related to the CCR. See also Annex Al for
definitions of additional terms specific to this specification.

3.1.2 actors—all the individuals, organizations, locations,
and systems associated with the data in the CCR.

3.1.3 attribute—for the purposes of this specification, an
attribute is a characteristic of data, representing one or more
aspects, descriptors, or elements of the data. In object-oriented
systems, attributes are characteristics of objects. In XML,
attributes are characteristics of tags.

3.1.4 CCR body—contains the core patient-specific data in a
CCR, for example, Insurance, Medications, Problems,
Procedures, and the like.

3.1.5 CCR components—CCR Header, CCR Body, CCR
Footer; each component is made of sections, which in turn are
made up of data fields.

3.1.6 CCR footer—contains data defining all of the actors,
as well as information about external references, all text
comments, and signatures associated with any data within the
CCR.

3.1.7 CCR header—defines the document parameters, in-
cluding its unique identifier, language, version, date/time, the
patient whose data it contains, who or what has generated the
CCR, to whom or what the CCR is directed, and the CCR’s
purpose.

3.1.8 comments—all text comments associated with any
data within the CCR not containing core relevant, clinical, or
administrative data, and not containing pointers to references
external to the CCR.

3.1.9 CDA—the HL7 CDA (Clinical Document Architec-
ture) is a document markup standard for the structure and
semantics of exchanged clinical documents. E2182

3.1.10 complex data type or a group—concepts used more
than once; defined by adding the post-fix ‘Type.’

3.1.11 continuity of care record (CCR)—a core data set of
the most relevant administrative, demographic, and clinical
information facts about a patient’s healthcare, covering one or
more healthcare encounters. It provides a means for one
healthcare practitioner, system, or setting to aggregate all of the
pertinent data about a patient and forward it to another
practitioner, system, or setting to support the continuity of care.
See Section 5 for a summary of CCR contents, and Annex Al
for a detailed list of data fields.

3.1.12 current procedural terminology (CPT)—an annual
reference published by the American Medical Association that
lists descriptive terms and identifying codes for reporting
medical services and procedures performed by physicians.

3.1.13 data fields—required or optional data within a sec-
tion. Data fields may be repeated as often as necessary (see
Annex Al).

3.1.14 data objects—discrete patient-specific
(Medications, Problems, Procedures, and the like).

data

3.1.15 DERF—NCPDP’s Data Element Request Form used
to request an addition or modification to NCPDP’s current or
new standards. www.ncpdp.org

3.1.16 digital signature—data associated with, or a crypto-
graphic transformation of, a data unit that allows a recipient of
the data unit to prove the source and integrity of the data unit
and protect against forgery, for example, by the recipient.

E2084

3.1.17 DMR—durable medical equipment

3.1.18 document object—the CCR as an XML document,
consisting of a header, a body, and a footer, each built from a
set of discrete XML building blocks.

3.1.19 domain-specific applications—additional, optional
sets of CCR data elements specific to such areas as clinical
specialties, institutions or enterprises, payers, disease
management, and personal health records. Data sets for op-
tional CCR domain-specific applications will be developed and
balloted separately from this specification.

3.1.20 element and attribute names—the literal names of the
XML tags (elements) and attributes of the XML tags (attri-
butes).

3.1.21 encounter—(1) an interaction, regardless of the
setting, between a patient and a practitioner who is vested with
primary responsibility for diagnosing, evaluating, or treating
the patient’s condition. It may include visits, appointments, as
well as non face-to-face interactions; and (2) a contact between
a patient and a practitioner who has primary responsibility for
assessing and treating the patient at a given contact, exercising
independent judgment. E1384

3.1.22 enumeration—the process of limiting the allowed
data values within a defined set of XML tags to a defined and
constrained list, an enumerated list.

3.1.23 electronic health record (EHR)—any information
related to the physical or mental health/condition of an
individual that resides in electronic system(s) used to capture,
transmit, receive, store, retrieve, link, and manipulate data for
the primary purpose of providing health care and health-related
services. The EHR is meant to be a much more comprehensive
collection of information than the CCR. E1384

3.1.24 extensible markup language (XML)—a standard from
the World Wide Web Consortium (W3C) that provides for
tagging of information content within documents, offering a
means for representation of content in a format which is both
human and machine readable. Through the use of customizable
style sheets and schemas, information can be represented in a
uniform way, allowing for interchange of both content (data)
and format (metadata). E1382

3.1.25 fields—see data fields.

3.1.26 Health Level 7—also known as HL7, a standards
organization traditionally focused on message-oriented stan-
dards for healthcare. HL.7 messages are the dominant standard
for peer-to-peer exchange of clinical, text-based information.

E2182

3.1.27 HIPAA—Health Information Portability and Ac-
countability Act adopted by U.S. Congress in 1996.
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3.1.28 HL7—see Health Level 7.

3.1.29 ICD9-CM—The International Classification of
Diseases, Ninth Revision, Clinical Modification, is based on
the World Health Organization’s Ninth Revision, International
Classification of Diseases (ICD-9). ICD-9-CM is the official
system of assigning codes to diagnoses and procedures asso-
ciated with hospital utilization in the United States. Source:
National Center for Health Statistics.

3.1.30 ICD-10—the International Classification of Diseases,
Tenth Revision, the World Health Organization.

3.1.31 integrity—property that data has not been altered or
destroyed in an unauthorized manner. E2084

3.1.32 language—Refers to the language in which the CCR
is expressed.

3.1.33 LOINC—Logical Observation Identifiers Names and
Codes (LOINC) is a database to facilitate exchange and
pooling of results, such as hemoglobin, serum potassium, or
vital signs, for clinical care, outcomes, management, and
research. http://www.loinc.org/

3.1.34 messaging standard—a method of electronic data
exchange offered by HL7.

3.1.35 NCPDP—National Council for Prescription Drug
Programs. Creates and promotes standards for transfer of data
to and from the pharmacy services sector of the healthcare
industry. www.ncpdp.org

3.1.36 NCPDP SCRIPT—A standard created by NCPDP to
facilitate the electronic transfer of prescription data between
pharmacies and prescribers. www.ncpdp.org

3.1.37 NDC—National Drug Code; originally established as
an essential part of an out-of-hospital drug reimbursement
program under Medicare. The NDC serves as a universal drug
identifier for human drugs. The current edition of the National
Drug Code Directory is limited to prescription drugs and a few
selected OTC products. http://www.fda.gov/cder/ndc/

3.1.38 normalization—the process of listing data only once
within a data object (XML document) or database and then
referring to that data through a link, reference, or pointer.

3.1.39 optional field—a CCR data field that is not required
but should be completed when there is relevant information
about the patient available (see Annex Al).

3.1.40 optionality—defining whether or not something is
optional or not.

3.1.41 patient health record—the primary legal record docu-
menting the healthcare services provided to a person in any
aspect of healthcare delivery. This term is synonymous with:
medical record, health record, patient care record (primary
patient record), client record, and resident record. The term
includes routine clinical or office records, records of care in any
health-related setting, preventive care, life style evaluation,
research protocols, special study records, and various clinical
databases. E1384

3.1.42 persistent document—a document that remains as a
document within a data structure or file system once it has been
used for its original intended use.

3.1.43 personal health record (PHR)—an electronic appli-
cation where individuals can maintain and manage their health
information or that of others for whom they are authorized in
a private, secure, and confidential environment that allows the
individual or other authorized persons to access and share such
information. E2211

3.1.44 practitioner—an individual who is qualified to prac-
tice a healthcare profession, for example, physician, nurse, or
physical therapist. Practitioners are often required to be li-
censed as defined by law. E2184

3.1.45 purpose—the specific reason for which a specific
CCR is generated, such as patient admission, transfer, consult/
referral, or inpatient discharge.

3.1.46 referral—the process of transferring all or a portion
of a patient’s care from one setting or practitioner to another.

3.1.47 references—data sources/locations that are outside
the CCR, for example, URLs, diagnostic images, clinical
documents.

3.1.48 required field—a field that must be completed within
the CCR (see Annex Al). None or unknown is an acceptable
entry.

3.1.49 role—defines the healthcare or support role of the
<Actor> relative to the patient. <Role> does not define, in
itself, an explicit role relative to data security, confidentiality,
privacy, or access control.

3.1.50 RxNorm—a clinical drug nomenclature produced by
the National Library of Medicine, in consultation with the
Food and Drug Administration, the Department of Veterans
Affairs, and HL7. RxNorm provides standard names for
clinical drugs and for dose forms as administered. http://

www.nlm.nih.gov/research/umls/rxnorm_main.html

3.1.51 section—a group of data fields within each compo-
nent of the CCR (see Annex Al).

3.1.52 SIG—the use or administration instructions for a
medication.

3.1.53 SNOMED CT—SNOMED Clinical Terms is the uni-
versal healthcare terminology that makes healthcare knowl-
edge usable and accessible wherever and whenever it is
needed. http://www.snomed.org/

3.1.54 transfer—referral of a patient that results in the
physical movement of the patient from one location to another.

3.1.55 vendor configurable fields—fields where a vendor
can define their use or content, or both.

3.1.56 version—refers to the version of the CCR as defined
by the release of the standard used.

3.1.57 W3C XML schema—defines the elements that may
appear within the XML document and the attributes that may
be associated with an element. An element that has no content
must not be present in the CCR XML. It also defines the
structure of the XML document: which elements are children
of others, the sequence in which the child elements may
appear, and the number of child elements. It defines whether an
element is empty or can include text. The schema can also
define default values for attributes. E2183
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3.1.58 XSLT—extensible style language transformation; a
standard from the W3C that is a language for transforming
XML documents into other XML documents and with exten-
sions into other formats. http://www.w3.org/TR/xslt

3.1.59 Xpath—a standard from the W3C that is a language
for addressing parts of an XML document, designed to be used
by XSLT and other XML technologies.

http://www.w3.org/TR/xpath

3.1.60 XML—extensible markup language; a standard from
the World Wide Web Consortium (W3C) that provides for
tagging of information content within documents, offering a
means for representation of content in a format which is both
human and machine readable. Through the use of customizable
style sheets and schemas, information can be represented in a
uniform way, allowing for interchange of both content (data)
and format (metadata). E2182

3.1.61 XML codes—descriptors used to define the fields of
the CCR when it is prepared in a structured electronic format.

3.1.62 XML document—a document constructed of XML
tags and data.

3.1.63 XML encryption—a W3C standard for encrypting
XML.

3.1.64 XML signature—a signature to an XML document
that is similar in intent to a signature for paper-based docu-
ment. In actual use within XML, these tend to be digital
signatures.

3.1.65 XML tag attributes—attributes that apply to a specific
XML tag and its data.

3.1.66 xsd—the XML schema.

3.1.67 xsl—extensible style language; used to format and
transform XML documents into other XML formats or to
non-XML data or print formats.

3.1.68 W3C—the World Wide Web Consortium develops
interoperable technologies (specifications, guidelines,
software, and tools) to lead the Web to its full potential as a
forum for information, commerce, communication, and collec-
tive understanding. E2182

4. Significance and Use

4.1 Standardizing patient care information transfer through
the CCR will greatly benefit the healthcare process. It ad-
dresses the lack of appropriate, succinct, and up-to-date patient
health information for practitioners at a new point of care, and
it can improve continuity of patient care by providing a method
for easily communicating the most relevant clinical informa-
tion about a patient among practitioners, institutions, and other
entities. It enables a practitioner to readily access information
about a patient’s healthcare at any point in an encounter and to
easily update the information at any time, particularly at the
end of an encounter or when the patient goes from one provider
to another.

4.2 The intent of the CCR is to enhance patient safety,
reduce medical errors, reduce costs, enhance efficiency of
health information exchange, and assure at least a minimum

standard of health information transportability when a patient
is referred, transferred, or is otherwise seen by, another
practitioner.

4.2.1 The information included in the CCR is essential to
good patient care and thus serves as a necessary bridge to a
different environment, often with new practitioners who know
little about the patient. By using the CCR, the next healthcare
practitioner may:

4.2.1.1 Be informed about a patient’s allergies, medications,
current and recent past diagnoses, most recent healthcare
assessments and services, advance directives, and the recom-
mendations of practitioners who last treated the patient.

4.2.1.2 More quickly and easily verify patient demographics
and insurance status, saving time and effort by not having to
repeatedly ask a patient for this information in detail.

4.2.1.3 Minimize the effort required to update the patient’s
most essential and relevant information in an EHR.

4.2.1.4 Reduce costs associated with the patient’s care, for
example, through avoiding repetitive tests and basic informa-
tion gathering.

4.3 The CCR will be completed by practitioners, such as
physicians, nurses, and ancillary practitioners (for example,
social work, physical therapy, occupational therapy), for
example, in the following instances, which are non-normative.

4.3.1 Referral (inpatient or outpatient) or Transfer (from an
inpatient or institutional setting)—The referring practitioner
should transmit the CCR to the receiving practitioner and new
care setting where the patient is being sent so that it arrives
before or with the patient.

4.3.2 Discharge without a Referral or Transfer—The CCR
should be provided to the patient for future use, including visits
to an urgent care or emergency department, and to whomever
the patient designates as the primary care practitioner who will
be responsible for follow-up care, if needed.

4.3.3 Personal Health Record—A person may keep copies
of his/her CCRs and supplement them, for example, with
alternative medicine information and other personal health
information. It should be noted, as well, that a person may also
generate their own CCR.

4.4 Subsequently, the CCR may provide additional content
and support for the EHR through domain-specific
applications,® including the following non-normative ex-
amples:

4.4.1 Enterprise- and Institution-specific Information—
particularly regarding discharge or transfer, for example, hos-
pital to nursing and rehabilitation facilities or to home care
agencies, and vice versa.

4.4.2 Clinical Specialty Information, for example,
Pediatrics, Surgery, OB-GYN, Cardiology, Orthopedics, and so
forth

4.4.3 Disease Management Information, to accommodate
the recording of disease-specific management information,
performance measures, or guidelines, for example, for
diabetes, congestive heart failure, asthma, and so forth. This

8 Where representation of data for such additional content cannot be achieved
through the current CCR structure, it shall be addressed through the ballot process.
Variability of data expression will be limited in order to support interoperability.
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extension may be utilized by health plans, pharmaceutical
companies, patient advocacy groups, and others interested in
promoting “best practices”.

4.4.4 Payer-related Information, including additional finan-
cial and care documentation.”

4.4.5 Patient-entered Personal Health Record Information,
for example, complementary and alternative medicine care
documentation or other patient considerations, such as private
or sensitive health information a patient may be reluctant to
share with certain practitioners or spouses. Expanded family
history information is another potential use.

4.4.6 With appropriate modifications for confidentiality, the
CCR may also be useful to researchers and others not directly
involved in a patient’s treatment.

5. Specifications

5.1 The CCR consists of three core components: the CCR
Header, the CCR Body, and the CCR Footer.

5.1.1 CCR Header consists of the following CCR Sections:

5.1.1.1 Unique Identifier of the CCR, generated by the
originating entity/system uniquely identifies each explicit in-
stance of a CCR.

(1) The uniqueness of the ID is defined within the gener-
ating system and must be unique to and within each CCR and
ideally is unique across the universe of CCRs.'®

5.1.1.2 Language refers to the language in which the CCR is
expressed.

5.1.1.3 Version refers to the version of the CCR Implemen-
tation Guide that is used to create a given instance of a CCR.

5.1.1.4 Date/Time refers to the exact time the data on a
specific patient were aggregated to create a CCR, which is not
necessarily the time the CCR was transmitted, printed, or sent.

5.1.1.5 Patient identifies the person to which the CCR
refers.

(1) Patient identification is not based on a centralized
system or a national patient identifier. Rather, it is based on a
distributed identification system that links various practitioners
and contains the core data set of identifying information that
could be used by any record system to assign the individual
their own identifier.

(2) A CCR can be about only one patient with the rare
exception of Conjoined Twins, where it contains data on two
patients. Other than within that rare exception, the CCR is a
snapshot in time of the clinical, demographic, and administra-
tive data of a unique patient.

5.1.1.6 From identifies who or what has generated the CCR
and also defines the healthcare role that entity is playing when
generating the CCR."!

5.1.1.7 To identifies to whom or to what the CCR is targeted
and that recipient’s role in relationship to the patient.

? The CCR is not intended for use as a claims attachment. Claims attachments are
standardized (U.S. Realm) under the ASC XI12N standard ASC XI2N 275
(004050X15) 275 — Additional Information to Support a Health Care Claim or
Attachment.

19 The use of a universally unique ID representation is recommended, such as a
UUID or OID.

' The intent of <From> is for validity of origin of the CCR not validity of data.

5.1.1.8 Purpose defines the specific reason that a CCR is
generated, such as patient admission, transfer, consult/referral,
or inpatient discharge.

5.1.2 CCR Body includes the following patient administra-
tive and clinical sections. For the items in the sections of the
body where the data are coded in a controlled vocabulary, the
string used to represent the vocabulary coding system should
use the National Library of Medicine Unified Medical Lan-
guage System (UMLS) Metathesaurus root source abbreviation
(RSAB) for those controlled vocabularies that are part of the
UMLS Metathesaurus.

5.1.2.1 Payers contains data on the patient’s payers,
whether a ‘third party’ insurance, self-pay, other payer or
guarantor, or some combination of payers and is used to define
which entity is the responsible fiduciary for the financial
aspects of a patient’s care.

(1) This CCR section defines each unique instance of a
payer and all the pertinent data needed to contact, bill to, and
collect from that payer.

(2) Also contained within the Payers section is authoriza-
tion information that can be used to define pertinent referral,
authorization tracking number, procedure, therapy,
intervention, device, or similar authorizations for the patient or
provider, or both.

5.1.2.2 Advance Directives contains data defining the pa-
tient’s advance directives and any reference to any existing
supporting documentation and the physical location of that
documentation, such as a durable power of attorney for
healthcare.

5.1.2.3 Support lists the patient’s support providers and
contacts (family, next of kin, legal guardian, durable power for
healthcare, clergy, caregivers, support organizations, etc.) at
the time the CCR is generated.

(1) The patient’s healthcare providers are not listed in this
section. They are listed under the Practitioners Section in the
CCR.

5.1.2.4 Functional Status lists and describes the patient’s
functional status, for example, competency, ambulatory status,
ability to care for self, activities of daily living, at the time the
CCR is generated.

5.1.2.5 Problems contains data defining the patient’s rel-
evant current and historical clinical problems, conditions,
diagnoses, symptoms, findings, and complaints at the time the
CCR is generated. If the CCR is being created for a referral,
they should be ranked in order of importance for the referral
purpose. Otherwise, reverse chronological order of onset
should prevail.

5.1.2.6 Family History contains data defining the patient’s
blood or genetic relatives in terms of possible or relevant health
risk factors.

5.1.2.7 Social History contains data defining the patient’s
occupational, personal (for example, lifestyle), social, and
environmental history and health risk factors, as well as
administrative data (ADT) such as marital status, race,
ethnicity, and religious affiliation.

5.1.2.8 Alerts lists and describes any allergies, adverse
reactions, and alerts that are pertinent to the patient’s current or
past medical history.
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(1) Alerts data represent critically important variations
from the norm that have temporal relevance in the near term or
long term to the patient’s condition and therapeutic options.

(2) Alerts are prompts or warnings related to patient safety.

5.1.2.9 Medications defines a patient’s current medications
and pertinent medication history.

(1) At a minimum, the currently active medications should
be listed, with an entire medication history as an option,
particularly when the CCR is used for comprehensive data
export.

5.1.2.10 Medical Equipment defines a patient’s implanted
and external medical devices and equipment that their health
status depends on, as well as any pertinent equipment or device
history. This section is also used to itemize any pertinent
current or historical durable medical equipment (DME) used to
help maintain the patient’s health status.

5.1.2.11 Immunizations defines a patient’s current immuni-
zation status and pertinent immunization history.

5.1.2.12 Vital Signs defines the patient’s current and histori-
cally relevant vital signs, for example, blood pressure, pulse.
respiratory rate, height, weight, body mass index, head
circumference, crown-to-rump length, pulse oximetry, and
pulmonary function tests.

(1) At a minimum, pertinent vital signs, such as the most
recent, maximum or minimum, or both, baseline, or relevant
trends should be listed.

5.1.2.13 Results captures detailed pertinent and most recent
laboratory, diagnostic, and therapeutic results data.

5.1.2.14 Procedures defines all interventional, surgical,
diagnostic, or therapeutic procedures or treatments pertinent to
the patient historically and at the time the CCR is generated.

(1) The preferred controlled vocabulary here is SNOMED
CT, as well as the current CPT Codeset for the procedure and
LOINC for any result,

5.1.2.15 Encounters contains data defining all healthcare
encounters pertinent to the patient’s current health status or
health history.

(1) Encounters can be hospitalizations, office visits, home
health visits, long-term care stays, or any other pertinent
encounters.

5.1.2.16 Plan of Care contains data defining all pending
orders, interventions, encounters, services, and procedures for
the patient. It is limited to prospective, unfulfilled, or incom-
plete orders and requests only.

(1) All active, incomplete, or pending orders,
appointments, referrals, procedures, services, or any other
pending event of clinical significance to the current and
ongoing care of the patient should be listed, unless constrained
due to issues of privacy.

(2) Clinical reminders should also be placed here for
purposes of providing prompts that may be used for disease
prevention, disease management, patient safety, and healthcare
quality improvements, including widely accepted performance
measures.

5.1.2.17 Healthcare Providers contains data defining all
healthcare providers involved in the current or pertinent
historical care of the patient. At a minimum, the patient’s key
healthcare providers should be listed, particularly the patient’s

primary physician and any active consulting physicians,
therapists, and counselors.

5.1.3 CCR Footer contains the following sections:

5.1.3.1 Actors contains data defining all of the individuals,
organizations, locations, and systems associated with the data
in the CCR.

5.1.3.2 References contains details concerning all references
within the CCR to external data sources.

(1) External reference data can be URLs, references
articles, clinical documents, paper or electronic patient records,
diagnostic or document images, or any other data that would be
of value to the providers using the CCR data for patient care.

5.1.3.3 Comments contains all text or structured comments
associated with any data within the CCR.

(1) Comments are text or structured comments that are not
intended to contain core relevant clinical or administrative
data.

(2) Comments are not to be used to contain any data that
correctly belong under <Description>, <Type>, <Status>,
<Source>, or <ReferencelD>.

(3) Comments should also not contain pointers to refer-
ences or other data external to the CCR that apply to a CCR
section.

5.1.3.4 Signatures contains all signatures associated with
any data within the CCR.

5.2 Annex Al provides a detailed list of the CCR sections
contained within the CCR Header, Body, and Footer, as well as
all data fields within each section. Each field within a section
includes: an XML code; a definition; explanations,
descriptions, requirements, and restrictions; comments and
examples; and specification of whether the field is required or
optional.

5.3 The Adjunct to this standard provides the W3C XML
schema derived from the XML codes in Annex Al. When the
CCR is prepared in a structured electronic format, this XML
schema in conjunction with Annex A2, the Implementation
Guide, or other XML xsd and its related implementation guide
that may be authorized through joint efforts of ASTM and other
standards development organizations, must be used to assure
interoperability.

5.4 Annex A2 provides the Implementation Guide, which
contains instructions for using the XML schema (provided in
the Adjunct to this specification) for generation of a standards-
compliant, interoperable CCR.

5.5 Detailed coding is recommended whenever practical
within the CCR. In all instances, the coding system and version
must be specified.'? Specific coding recommendations (for the
U.S.) include the following. (note that these are coding
suggestions and are non-normative).

5.5.1 Problems should be coded at the highest level using
SNOMED CT and the most recent ICD-9CM or ICD-10 codes
at the time the CCR is generated to accommodate the need for
the various healthcare entities that will be interacting with the

12 While it is recognized that there is no clear method to interpret the relationship
between coded elements, it is outside the scope of this specification to resolve this
difficulty.
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CCR data to have accurate coding for reimbursement purposes.
These and other controlled vocabularies are integral to the
enhancement of data contained within the CCR to support
intelligent clinical decision support. It is recommended that
problems be categorized with SNOMED CT codes to as
granular a level as possible.

5.5.2 Procedures should be coded at the highest level using
SNOMED CT, LOINC, and the most recent CPT codes at the
time the CCR is generated to accommodate the need for the
various healthcare entities that will be interacting with the CCR
data to have accurate coding for reimbursement purposes as
well as potential utilization for clinical decision support
functions. It is recommended that procedures be coded with
SNOMED CT and LOINC codes to as granular a level as
possible.

5.5.3 Products and agents should be coded with RxNorm to
as granular a level as possible. In addition, they may be coded
with another standard as applicable (NDC, for example) or
proprietary code, with the type of code and the source and
version clearly defined. If any coding system is used, however,
an RxNorm code must be included, if legally required.

5.5.4 Procedures generating results should be coded with
the most recent CPT codes at the time the CCR is generated for
procedures and with LOINC for <Result> and <Test>.

6. Keywords

6.1 actor; advance directives; adverse reactions; alerts; al-
lergies; attribute; care documentation; CCR; CCR Body; CCR
components; CCR Footer; CCR Header; coding; comment;
complex data type or group; condition; Continuity of Care
Record; core data set; data field; data object; date/time;
diagnosis; digital signature; discharge; disease management;
document object; electronic health record; EHR; encounter;
encryption; enumeration; external CCR link; family history;
field; from; functional status; health risk factors; health status;
healthcare provider; HIPAA-compliant; immunization; insur-
ance; integrity; internal CCR link; laboratory results; language;
medical equipment; medication; normalization; optionality;
patient; patient health record; patient health status; patient
identifying information; payer; personal health record; PHR;
physiological measurements; plan of care; practitioner; prob-
lem; procedure; purpose; referral; reference; required data;
result; sections; security; SIG; signature; social history; source;
status; support; to; transfer; unique identifier; vendor configu-
rable fields; version; vital signs; W3C; XML; XML code;
XML document; XML schema; XML signature; .xsd; .xsl

ANNEXES

(Mandatory Information)

Al. CCR DATA FIELDS SPREADSHEET

Al.1 Table Al. lists and describes the data set attributes of
the three core components of the CCR: the Header, the Body,
and the Footer. The following information is included for each
document object attribute:

Al.1.1 An XML code (see the Adjunct for the correspond-
ing W3C XML schema derived from these XML codes);

Al1.1.2 A definition;

Al.1.3 Explanations, descriptions, requirements, and re-
strictions;

Al.1.4 Comments and examples; and

Al.1.5 Required or optional status.



Ay E2369 - 12

‘yuened anbjun e

JO BJep 9AljeJISIUIWPE PUB [EDIUID BU} JO awi}
ul Joysdeus e s| YOO ay} ‘uondaoxs swaixa
ey} UIyIM UBY} JaylO “suim] pauiofuod

JO 9SBD aJel By} Ul ‘g 1SOW e pue ‘|

1se9| Je aq jsnw Ayjeulpieo jusied ‘elojaiay |
‘sjuaijed oM} UO Blep Uejuod ueo ji alaym
‘suim] paulofuo) jo uondeoxs awalxe ay}

'18)004 YOO 8y} Ul U008 <SI0Joy> 8y} Ul
paulejuleW S| <J0JOy> Yyoes Uo elep pa|ieleq
'<810J0V> Ul <|103[qOJ030y> 8Uj} Jo Buo
[enba pinoys siy] ‘Buuis:sx adAy jo <qlio10y>
ue ybnouy} <lojoy> 0} YUl e sI SIyL

paiinbay yum juaned auo inoge aq Ajuo ueo 4O 8yl "siayel DD Byl Yolym o} Juaied ayy saynuap| <jusied> jusned
30010 [eussiul
s,901n8p Buindwod [enpiAipul ue wolj Jou pue
90IAI9S W} OJWIO}e PASE]-}AU B WOJ) dWO0d
Alleap! pinoys awi swi]8jeq uoneaid 4Oo
"OCi## PUB GL:## WIOJ Y} Ul SOUOZ Wi} ISIXe
Apussaid aiay] ‘[selels Jo suoiep ‘eidwexs
Jo4] senius [eonjod Agq paulwialep ale sauoz
awl} Se ‘ewayos oy} ul passaldxe aq jouued
‘niNZ /€:S1:12 S002 ‘Gz Arenuer syuesaidal JUIeIISUOD Jaje| SIy| "euoz awiy [efs| e aq
YoIym ‘Z2€:51:121-G2-10-G002 Se oWl JoSyo duoz awi ay} yeys sainbal Jeyuny 4O0
ninz se passaidxa aq OS[e UBD awi} JoeXa 8y "S8nulW pue sinoy Ul }Josyo ue Jo ‘[awi
SIyL *(NnZ) awi pPajeuIpIood [BSI9AIUN WOy  NINZ 1O ‘@Wl} Payeulplood [esiaAlun] z Buisn ‘Jues Jo ‘pajund ‘papiwsuel} Sem
sinoy 6 (-) snuiw si yoiym ‘(swi] plepuelS Jayle 19syo auoz awi} e ssaidxe isnw 4OD HOD 8yl awi 8y} Ajiessa08u Jou SI Yolym
yoed) 1Sd ZE:G1:2l S00¢2 ‘Gg Arenuep 9y} Ul SPUODSS JO/PUB ‘SaINUI ‘SINOH Ul ‘YOO & a)eaid o} pajebaibbe aiom jusied
sjuasaidal 00:60-2€:G1:211-G2-10-G002 passaidxa sawi) alep ||y "SpPu0das apnjoul 0} 0ads B UO BJep 8y} awi} Joexa 8y} 0}
‘WWEYY-SS:WW:yy1aa-ININ-AADD se Buuls  uoisioald yum ‘fewlo) awn-a1ep |098-OS| Ul Sigjal awi] ayeq SIy] ‘paressusab/palessdo sem owl] /e1eq
painbay aWi} Y} SBUSP PIEPUEIS L098-OSI 8YL  paessaldxe 8q jsnw swidyeq uonesid 4O HOO SIul 1ey} swi %00|0 10exe 8y} S SIyL <ewilereq> uoneald Yoo
A ‘HOD e jo
21BIS 1SNW Il DD 8y} JO <UOISIBA> SIY} 9ouBSUl UBAIB B 81e8ld 0} pasn si Jey) eping
paiinbay L'LA Jod Buuis:sx adA} se passaidxe s| <UOISION> uonejuswaldw| YOO 8y} JO UOISISN 8yl <UuoISIaN> [JSETN
2 UOISIaA 10 | UOISIaA 69 OS| ul 8benbue|
9p0OoUS 0} papuaBWWOodal SI }| "sBulls 1o
Buiis 1xa) papod pue painjoniis e 1o ‘sbuis
Jo Bups 1xa) painjoniis e ‘Bulis 1xa) a8l e ‘passaidxa
paisinbay ysibug suoddns jey} adAj uonduosagpapo) e si siyL sI 40D 9y} yoiym ur abenbue] ayl <abenbue> abenbue
'SHOD [[e JO 8SIaAuN 8y} ssoloe anbjun
8q pinoys Ajjespl pue OO yoee ulyim pue
0} anbiun aq 1snw pue walsAs Bunessusb ayy
uiyum paulep st aposIgqo sius Jo sseusnbiun
8yl "HDD e Jo souejsul yoldxe yoea
Aynuapt Ajanbiun o} welsAs/Amus Bueuiblo
ay} Aq paresauab s| | 108[qO uswnoog YOO
"dlo 4o ainn e s! 1 Ajjesp| “Buusisx 8y "spoalqo aAey isnw YOO 8U UIyIm Jaynuep|
palinbay ‘Bunys ouswnueydie Jo duswnu Auy adA} Jo sI <gpioalgouswnoogyOD> aylL paulelu09 s19(qo eleq e pue YOO 8yl <@nposlgoiuswnoogyoo> anbiun YOO
H3Av3IH 400
seINquuy 108[qo uswnoog YOO
JeuondQ Jo d suonouIsey pue ‘sjuswalinbay $109[90 E1eq
palinbay SOI0WEXT PUE SIUBLILCY ‘suonduosaq ‘suoneue|dx3 uouyed TAX pue
S8INqUIY 40O

199yspeaids spjaid eleq 40D



Ay E2369 - 12

*<JUBWIWOD> O} Mul|
B S| S|yl ‘<uoledlpu|> Jo ‘<isanbayieplO>
‘<uonduose@> Japun Buojaqg A;oa1i00

Jey) eyep Aue urejuod o} pasn aq o} |ON S! 1

'<9s0dINd> 8y} 10} <JUBWWOD> PBINjoNs

Adog 400

jeuondo 'SJUBWWO) 993 "AJUO SjuBWIWOD ayewybal 0} pajouisal s SIyL 10 1x8} 981} e poddns pue 0} yul| 0} pasn <@puawwon>
‘uoI}ed0| 10 92IN0OS EJEP
feuondo 'S9oUdIa)eY 99S '<@ouBlajeY> 0} YUl B SI SIyL |eulalxa ue o} <asodind> ayj 3ul| 0} pasn <Q|edousisyey>
"HOD SIU} Jo <asodind> ay}
jeuondo ‘<uoneoIpul> 993 ‘<uonedlpul> 99g  spoddns jeyl <uoieolpul> oioads e sauleq <suonealpu|>
"HOD SIy} jo <asodind>
8y} SI Jey} uolezoyny Jo/pue ‘4aunoduly
‘90IAI9S ‘UolEZIUNWIW] ‘UOIIBDIPIN ‘1oNpoId
jeuondp  "<@ieDjOuUB|d> Jopun <ijsenbaylepiO> 89S  '<dleDjOUE|d> Japun <jsenbayiepiQ> 89S  /20IA8(Q ‘9INpadoid dlloads e aulep 0} pasn <jsanbayJapiO>
'as) Jualied Jo4 ‘uoneziunwwi
10} 1senbay ‘uoieolpaly 1o} 1sanbay
onpo.d 10 991naQ [edIpaI 10} }senbay 'sbuuys 1o
papnoul si 108[q0 ‘uoljezuoyiny Joj 1sanbay Yejunoouy  Buuis 1x8) papod pue painjonils e Jo ‘sbulls
Juonoag asodind 1o} 1sanbay ‘eoinlag 1o} 1senbay ‘ainpadold Jo Buus 1x8) painoniis e ‘Buuls 1xa) 991} e ‘pamoje ase sasodind aiow 10 BUQ
JI palinbay 104 1sanbay ‘Ynsuo) 1o 1senbay suoddns jeys adA) uonduosegpepo) B SISyl "HOD 8y} jo <asodind> ay} ssaidxa 0} pasn <uonduosag>
"0}@ ‘uoljezioyine Joj jsenbai
‘dn-moj|0} 10} 1senbal ‘ainpasoid 1oy 1senbai
B 10} 9NnJ} p|oy p|nom swes 8y ‘awli} pue
a1ep ol1oads Jo ayep oyoads e Jo ‘Aepo] Jo
‘dVSYV J0 ‘paioads aq Aew (syoem om} uiyym §Sle%)
“6-9) awi} Jo abues e ‘Ynsuod Joj }senbal ‘paniwlad ale abues awiajeq J0 8y} Jo <asodind> 8y} O} JueAd|al sawl] ajeq
jeuondo B Se pauljep <asodind> e yum 4oD e o4 ‘swi]sleq arewixoldde ‘ebe ‘ewlareq 1oex3 auyap 0} pasn alnquue ejep jeuondo uy <awl] ayeq>
-abseyosip Juanedul Jo ‘jessjal
/NSU0D ‘Iajsuel} ‘uoissiwpe juafed se
yons asodind oyoads e sey YOO ay) uaym
pazinn aq pjnoys <asodind> "<asodind> ‘pajelauab sem 4HH
jeuondo € aJnbal jou saop ased asn |essusb ay| By} Yolym Joj uoseal ol1oads ay) sauyeq <asoding> asodind
‘(e)dwexa Joy ‘waisAs Jaindwod Jayjoue o}
Hodxa Jo abueyoxa ejep 1o} walsAs 1eindwod ‘HOD a8yl
auo Aq pajesauab sI 4D 8y} a1eym ased ‘a3dino3ay  buiaieoas ur sAeid 1010y 8y} Jey) <8j0YJ0j0Yy>
asn ay) u1) waisAs uonewlojul areoyyeay Jo ale <Q|I010Y> pue <)UI0IOY> Uy "HDD 9]0J 2JBOY)[BaY By} Saulep osfe pue
‘uoneziuebio aleoyyesy ‘Jopinoid aieoyyesy 8y} Ul pasn si 109lgo <ol > 8y} JI <0|> Jopun < I010Yy> JOJOY Ue O} Jui| e SI siy] "peieble}
jeuondo Jayjo ‘(s)ieuonioeld jabiey/Buineoay payoads aq jsnw 9|0y JI8y} pue Jojoy uy SI DD 8y} Jeym Jo Woym 0} saiuap| <o) > ol
‘(a|dwexa 1o} ‘bodxa
10 abueyoxa eyep Joj waysAs Jayndwod Rele)e)
e Aq pajelauab s| YOO 8y} a1aym ased oy Bunelauab uaym Buike|d si Jojoe ay) 1eyy
asn ay} u1) WaisAs uonewioul areayyesy ‘a34IND3Y @Je <Qlioldy>  <dj0YJ0}0Yy> 9|0J BIedy}BaY 8y} Sauljep os|e
Jo ‘uoneziuebio areoyyesy “spinoid pUB <)UITIOJOY> UY "<WOI4> Japun pue < I0}oy> J0Joy UB O} Ul € SI SIYl "HDD
pasinbay aseoyyeay Jayio ‘(s)seuonnoeid buneulbuo payoads aq jsnw 9|0y JIay} pue Jojoy uy 8y} pajesauab sey jeym Jo oym sayuap| <woi4> woi4
JeuondQ Jo suonouIsay pue ‘sjuswalinbay s109[q0 eleq
pasinbay sejdwex3 pue sjuewuiod ‘suonduosaq ‘suoneue|dx3 uonueq X pue
seInquIyY 400

panunpuon

‘v 3navl

10



Ay E2369 - 12

‘904nos/uibuo
A 8q Ued YOO dy} ulyim
siuL "s1oslqoeread00

S)i 0} SE paye|
elep Aue jey) os

papnjoul |le jo palinbal s| <82IN0g> "<juBWIWOD>
s1 J0alqo/uonoes  -01e ‘waisAs jusweabeuew aonoeid ‘uerdisAyd pue <awli]8je@> uaip|iyo sey os|je “ejep <aouelinsu|>
aoueInsu| Arewnd “Jamod ajqeinp ‘uelpienb ‘aAnelas <90IN0S> "<90UBIBJY> B IO <d|0YHJ0}oy> 8y} Jo <82IN0g> 8y} SI JBy}) UORNHISUI
Jipasnbay  ‘pliyo ‘yuased sjusned Jo yusned ayy o} yuI UB YlIM <IOJ0y> Ue 0} Ul B 80 Ued 82In0g 10 ‘walsAs ‘uosiad ay) auyep 0} pasn <90IN0S>
1aked pue juened
"aInpaooid ‘uolezZIuUNWW ‘UoedIPaW ‘@oIAeP SIU} 1o} @Aoe AjJuslind ale jey} suonezioyine
jeuondo Aonpoud “48junoous ‘eoIAIeS 10} UoeZLIoyINY -a.1d/suonezuoyine Aue aulep 0} pasn <SuojezuoyINy>
peisy| "013 JequinN wrely dwo)
s1 <q|> )i palinbal S o3IO ‘9po) ueld ‘“equinN Jekojdw3 "90UB)SU| SIU} Ul palinbal "1oAed pauyep ay} 0} aAela) uaied
g jeuondo “JaquinN dnoln ‘JequinN Jequosqng os|e sI <adA|> uay} ‘pais|| s <q|> Ue §| SIY} 10} sQ| JUBABIJ BY} JO |[B 1SI| O} pasn <laquinNQa|>
‘lreuondo 'sAe|d <1aquosgng>
sl <ajoyl0)oy> By} ey} <ajoyJooy> ybnoly) o101 8y}
‘palinbai saulep osje pue <gJioloy> ybnoiyy Jojoy ue
sI <ql1030Yy> 0} Mul| B SI SIY| "<Iaquosgng> ay} salyiuap| <Jaquosgng>
JaYI0O ‘@oueInsu| [ejua ‘@dueinsu| oy
‘uonesuadwo) s Jo)IoN ‘Weueg aled wial
Buo ‘yeuag yyesH ey ‘Weuag bnig 'SaN[BA 1X8} PaINjonJls pauyep
uonduoseld ‘@oueinsu| yyesH [ejuswalddng U} JO BUO 8Q ISNW ey} JUSUOD PaoLI}sal
[euondo ‘@oueInsu| yieeH Alewld ‘Aed-jos yum adAj uonduosagpapo) e si siyl ‘<adA] > <iaked> ay} aulep 0} pasn <adA]>
‘awi] e L0980S| ue se passaidxa
a( Isnw <awl] ayeqioex3> ‘Aeq/YlUuoN/ieap
8y} ises| Je o} palyoads ag pinoys yolym
aleQ uoneulwia] ‘eyeq ‘<awl] aleqioex3> pue <adA| > sainbai -diysuonejal Juaned pue Jaked ay)
jeuondo pu3 ‘eyeq 9ANOBYT :90UBINSU] BIBIY}EY JOS pue awi|joex3 Ue o} pajoLlsal S| SiyL 0} JUBAS|aJ SBWI} pue sayep aulep 0} pasn <awll] eyeq>
‘reuondo ‘sheld
S| <aj0Yyl0)oy> J10}Joe 8y} 1By} <8|0HJ0}0Y> 9[0) 8Iedy)eay ay}
‘pasinbay sauljep os[e pue <QJ0joy> J0j0y Ue 0} Mul|
sI <qI00Y> B SI SIy| <JeplroidiuswAied> ayy seyiuep| <Jepinoidiuswhied>
papnjoul
sl yelqo/uonoes
aoueINsU| ‘@l 109lqo eyep
JI palinbay ‘Buys ouswnueydie Jo ouswnu Auy -Bums:sx adAy jo s <qpoelqoereqyDD> aul anbiun e aney i1snw s109(qo ElEP YOO IV <@nposlqoeregyoo>
papnjoul Jaked ey} wouj 109]|00
s| 109[qO/uoN08s pue 0} ||Ig ‘10BIUOD O} papasu ejep jusuiuad
aoueInsu| 8y} [[e pue ‘Jayjo Jo Aed-jjos 1o aoueinsul
JI paiinbay - JoAed e Jo souejsul anbjun yoes sauyaq <loked>
‘s1ofed Jo uoljeuiquod awos Jo ‘Jaked Jayio
‘paisi| 8q pjnoys saainos uswAhed ‘Aed-jjas ‘@oueinsul Jayaym ‘siaked sjusned
jeuondo JuauNno Juauided sjuaned ay) ‘wnwiuiw e 1y 8y} UO ejep sulejuoo joslqoereq 4O SIyL <slofed> siaked
JeuondQ Jo suonouIsay pue ‘sjuswalinbey s109[q0 eleq
so|dwex pue sjuswWwo) . . uonuyeq TNX pue
pasinbay suonduosaq ‘suoneue|dx3
seInquIyY 400

panupquoy "LV 3749VL

11



Ay E2369 - 12

papn|oul
s1 109[qO/uon0eS
SaA0alIg
QouBApY

§l paiinbay

[euondo

reuondo

oljloads aseo-asn
9SIMIBU}O ‘9seD
asn |esauab ul
umouy §i paiinbay

‘olj10ads aseo-asn
9SIMIBY}O ‘9seD
asn |esauab ul
umouy| JI palinbay

JaylQ ‘sbuipeay

agn) ‘sniels uoddng 8y ‘snieis onoiqnuy
‘snjelg Hdo ‘sniels woddng pue pinj4

Al ‘Snielg uonegniu| ‘snjeis uoneyosnsay

"aje@ pu3 ‘eleq WIS ‘UeIdIsAud

Buiyeal] U PalLIBA ‘eJeoyyesaH Joj Asulony

1O Jamod 9|qeINg UMM peyLaA ‘AllweS yim

PaLIGA ‘UBIDIEND YN PRILIGA ‘JUaiEd UNM
PalLIaA ‘JUBlled YU PaLIBA ‘PopIoday 1seT

ssaidxa pjnoys <adA]> swijareq ( q
aleq 0} — Y areq wolj ajqeoldde) sabue.
1o sayep a|qeoldde juens|al Aue pue payuen
Jo/pue paplooal }se| Sem SA08IIJ SOUBAPY

8y} ley} swiialeq 8y} isl| pinoys siyL

'SON[eA }X8} PaINjonJ}s pauyep
B} JO BUO BQ ISNW Jey} JUBJUOD PaoLIISal
yum adAj uonduosagpapo) e si SiylL

'$109[q0 Blep 81810sIp 10} S| oiloads-waishAs
10 YH3 Sse yons sq| Jeulaiul, Jo ‘Jaquinu
|leuas ‘Jaqunu Q| 1onpoid ‘4aquinu Ajundag
[e100g ‘Jequinu 8suddl| S JBALP B SB Yyons sq|
Jeuldixe, sepnjoul siyL “<dpoelqoereaqdoo>
8y 1ou si Inq 108lqo erep e o}

saljdde ey} <q|> Aue Jo} Jauiejuod e si <sq|>

‘awi]ered 10980S| Ue se passaidxa aq jsnw
<owil] 8reqioex3> ‘Aeq/YlUoN/I1eaA ay} 1ses|
Je 0} payoads aq pjnoys <awl| ajeqioex3>
‘<awll] 8leqioex3> pue <adA| > saiinbai

pue awi|10ex3 Ue 0} pajoLlsal SI Siy L

's1o8(qoereayoo e jo paiinbay

‘olj10ads

aseo-asn s| Ayjeuondo ‘esimiaylQ ejqissod
SE |IB}9p yonw Sk ul ‘“‘umouy Ji ‘osed

asn |esauab ayy ul palinbai ate saAoalIq
90UBAPY 8}ep-0}-dn pue jusdal }sow ay |

"<JUBWIWIOD> 0} MUl| B S| SIY] "<eduaIdjey>
10 ‘<@2In0S> ‘<snjeig> ‘<adA| >
‘<uonduosa@> Jepun Buojaq Ajosiiod

Jey} eyep Aue ulejuod o} pasn aq 0} JON S! }

‘<adA| > <aAoaligedoueApY> By} Saulyaq

‘<hgpenss|> pue ‘<q|> ‘<adA|> sjuaws|o
pliyo sapnjoul yoiym ‘edA| Q| jo @ouelsu|

'SeA0BIIp doueApe Sjusied ayy
0} JUBAB|OJ SBWI} puUB SB)ep Bulep 0} pesn

‘anoge pauleq

‘aseoyyeay Joy Asuloype jo Jemod

8|qeinp B Se yons— uoleIuaWNoop 1By}

Jo uoneoo| [eaisAyd ey} pue uoleuaWNIoP
Buioddns Bunsixe Aue o} @oualajel

Aue pue saAnoalip aoueape s uaned ayy
Buiuyep eyep surejuod 108lqoeIRqHOD SIYL

'<OA|}0B1IJOOUBAPY>
8y} 10} <JUBWIWOD> PaINJONLIS

<adA)>

<sq|>

<auwl| ayeq>

<@apoelqoereayoo>

<aAI08IIJeoUBADPY >

saAioalq
2ouUBAPY

[euondo 'SJUBWIWIOY) 89S “AJUO SjUBWIWOD Byew)Bal 0} pajousal si SIyL 10 1x8} 981 & Yoddns pue 0} 3ui| 0} pasn <@puswwon>
'<90In0g>
'0}9  JO PIIYD B 8q ISNW <BA08IIJIOURAPY> JBpun
_MCOZQO .m_: Uuo pJed adueinsul ue 0} <ddudldjey> Y <8dualsjoyY> "<adualsjey> 01 jul| e sI sIy| ‘<d@dualsjey> e 0} A¥®>mn_v ayl qul| o1 pesn <{|edusliajey>
anoslaoereayod
ay} o} diysuoneas ay) saulap
<diysuonepyyur> ‘Buuis:sx adA jo si yoiym
*0}0 ‘ainpaooid ol0ads B 0} <uoneZUOYINY> ‘gposlgoereayD) B 0} yuljusel 0} <gyurt> "198[q0EIEAYDD
jeuondO  ‘suoneolpaw JaA0d 0} ued Jyeusq Aoewleyd B S9SN pue SyUll YOO [BUJSlUl SBUldp SIUL  Jayjoue o0} JoalqOeregyDD auo ul| 0} pasn <juIygOoleussul>
[euondQ 1o SuoloUISay pue ‘sjuswalinbay seldo ereq
so|dwex3 pue sjusWwoD . . uoniue@ TNX pue
pasinbay suonduosaq ‘suoneue|dx3
seInquIyY 400

panunpuon

‘v 3navl

12



Ay E2369 - 12

[euondo

'0}@ ‘uewl ‘iqqes ‘Jeisiuiw
“seud ‘Janib al1eo ‘ylemod sjqeinp ‘uelpiend

jeuondQO ‘eAlle[al ‘upy 4O 1Xau ‘Ajlwie} ayelpawwl ‘yusled

[euondo

‘SjuBWIWO)) 983

'<8AI}081IQ8oUBAPY>
oy} yoddns jey) spiodal aleoyjeay
JO SJuBWINO0P JaYJ0 10 aiedyiesy Io}

jeuondQ Asuiope jo Jomod 8|geInp B 0} <edUdIBjRY> Y

"0)0 ‘YO onelselow
10 ddOD se yons sisoubelp/wsjgoid

leuondQ ou0ads e 0} payull 8q Aew 8AI08IIQ 8oUBAPY

‘pa1sl| 89 pinoys Ajewsou uonouny o} Ajjiqe
sjuaned ay} asiwoidwoo Jo ywi| Aem Aue ui
yolym 1o ‘ased 1o} dn-moj|o} ‘@oIApE Juswieal}
Jo ‘onnadelay) ‘onsoubelp mojjoy ‘erejnquie
‘JJos 1o} aseo o} Ajjige sjusned ay) 10oye
ey} suolenw|| [euonouny Aue ‘wnwiuiw e 1y

818y pas||

8 p|noys ‘upy| jo Ixau Buipnjou; ‘suoisioap
aIedy)esy 0} dAlelal sjoeluod yoddns

Aoy sjuaned ay) ‘wnwiuiw e 1y ‘<poddng>
Japun pajsi| 8q p|Noys JoAID) areD,

ey} uondeoxe ayl YIm ‘4O9 8y} Jo uonoes
<slapinoidareQyieaH> ay} lapun pajsl| ale
yoiym ‘siapinoid aseoyyeay s,usied e bunsi|
10} pasn jou s| 109(qo ejep Siy| <e|0HI0l0y>
UB Ylim <JOjoy> Ue O} 3ul| & SI SIyL

‘<juBWIWOoD>
0] ul| ® S| SIY] "<|eoudliaey> I0
‘<90IN0S> ‘<snyelg> ‘<adA]> ‘<uonduoseq>
Japun Buojaq A;0ai09 Jey eiep Aue urejuod
0} pasn 8g 0} JON S! }| "Ajuo sjuswwod

1xa} 991} ayewba| 0} pajoLlsal sI SiyL

"<90IN0g>
1O PIIYO B 8Q 1SNW <OA0BII(JOOUBAPY> Jopun
<90UBIBJeY> "<aoUBIBJeY> O} YUl| B SI SIYL

"@noslqoereayod

ay} 0} diysuonelas ay} sauyep
<diysuonepyyur> ‘Bunis:sx adAy jo si yoiym
‘anoslaoereado . 01 ul|/ejes 0} <QuI>
B S9SN pue syull YOO [euIdiul saulep Syl

*92IN0S/UIBLIO S} 0} SEB PajepI[eA 87 Ued YD)

‘0}0 ‘)|os 1o} aied 0} Aljiqe

‘uonenyis Buial/ewoy ‘sniels [ejuaw ‘Buinl
Ajep jo saniAnoe ‘sniejs Aloyeinquie Buipnjoul
SNnje}s [euonouny Juauno sjuaned ay) aquUosep
pue s1| 0} pasn si JoslqOerayOD SIuL

Il |y}

pue ‘ABisjo/Aiosinpe [enpuids ‘Jemod s|qeinp
‘ueiptenB ‘saAnelal ‘Ajiwe; ereipawiwl Se yons
yoddns jo s82i1nos s,uaiied ay) isi| 0} pasn

*<AA}081I(J9OUBAPY>
By} 10} <JUBWIWOD> Palnjoniis
10 1x8} 991} ® poddns pue 0} yui| 0} pasn

‘<@iualsjoy>
B 0} <9AI}081IJ80UBAPY> BU} YUl 0} pasn

‘Pelqoereayoo
Jayjoue 0} 108lqOBIRgHOD BUO Nul| 0} pasn

<uojoun4{> SNJeIS |euoioUNy

<Japinolduoddng> yoddng

<@uswwon>

<Q|eousieey>

<uIgODeuIsul>

papnjoul oy uiyum ejep Aue jeyy os spslqoerayOd
s1 108[qO/uonoes lle Jo palinbai sI <82I1N0g> “<jusWWOD>
EENEETTg] ‘01e ‘ueldisAyd Arewnd pue <awl]ajed> UaJp|Iyo Sey os|e "BJep <oAl}08.I(J0UBAPY>
90UBAPY “Jlamod a|qeinp ‘uelpsenb ‘eAne|as ‘pIyo <90IN0S> '<90UBIBJY> B IO <8|0YHI0}oYy> 8y} JO <2IN0S> By} SI Jey} uonnisul
)l paiinbay ‘uased sjuened ay) 4o ‘quelied 8y} O] YuIT  UB YHUM <IOJOy> UE O} Yul| B 8q UBD 80IN0S Jo ‘welsAs ‘uosiad ay) auyep 0} pasn <90IN0S>
papnoul ‘Aluo
s! J09[qO/uoRoes pioday [edipaN Ag panliep ‘AuQ Allwey
seAlloalIg UHM PaljuaA ‘esedylesH 1o} Asuiony jo 'SaN[eA 1X8} PaINjonJls pauyep
Q0UBAPY Jamod o|qeing Ag papoddng ‘|z aJedyyeaH AU} JO BUO 8q ISNW By} JUSUOD PajoLI}sal '<9AI}081IJOOUBAPY>
JI paiinbay Ag pauoddng ‘payliap pue uauny yum adAj uonduosagpapo) e si siyl Y} JO <Snje1S> a8y} aulep 0} pasn <snjelg>
papnoul ‘yoddns a7 pabuojoid ON
s1 108lqo/uonoes ‘eqny Buipesaq oN ‘sbuipes aqn) ‘sonoiqiuy 'sBulys 1o
saAoallq oN ‘AluQ sonoignuy ‘spinj4 Al ON ‘AlUQ spinj4  Buuis 1xa) pepod pue painoniis e Jo ‘sbulis
90UBAPY Al ‘uoneagniuj oN ‘AluQ sbnig 4do ‘Alug 1o Buis 1xa) painjonais e ‘Bulis 1xs) sal) e
Jl pasinbay  uoisianoIpie) ‘HdD ON ‘@poD ON ‘epoQ |In4 suoddns jeyy adA uonduosagpepo) e si siyl '<OAI}081IQOOUBAPY> BU} ssaidxa 0} pasn <uopduoseqg>
JeuondQ Jo soldwex © SIUBWWO suonouIsey pue ‘sjuswalinbey oG ﬂowBOmEmn_
paiinbay IGUEXT PUE SjUoUWWO] ‘suonduosaq ‘suoljeue|dx3y vonuieq INX pu

S9INQURY OO

panunpuon

‘v 3navl

13



Ay E2369 - 12

[euondo

[euondo

[euondo

papnjoul
s 109[qO/uon0eS
snjejs [euonoung

§i pasinbay

papnjoul

sl yolqo/uonoes
snjejs [euonjouny
§l paiinbay

[euondo

[euondo

[euondo

papn|oul
sl 08lqo/uonoes
snjejs [euoound

§i pasinbay

[euondo
papn|oul

sl 08lqO/uonoes
snjejs [euoound

"SjUBIWOY) 9938

‘<snjejs|euonoung>

9y} 10} <80UBIBJY> B S| Jey} pi0dal
1edy}|eay Jo |00} JUBWISSOSSE ‘JUaWwnoop
oledoyjeay e Se yons adualajal e 0} yul|

'<wa|qoid> olioads € 0} <uonoun->

*0}0 ‘pl0dal aleoyyesy e ‘Jlemod
o|qelnp ‘uelpsenb ‘eAnelal ‘pliyo ‘aied oyl
‘uaned ay) ‘Jepinoid a1eoyyeay e o} yul

‘panjosay ‘Aesodwa] ‘oluoiy) ‘ennoy

'<)INSeyY> 10 <Wa|qold> B Se paquosep
Ajereudoidde aiow jou si <snjelgeuonoun4>
a1aym aseo aJel 8y ul Ajuo pasn aq of

'J|es 10} 8ie) 0}
Aunay ‘uonenys Buiarj/ewoy ‘Buiar Areq jo
SBIIAIY ‘SNiBIS [BlUB|\ ‘Sniels Alojeinquiy

019 T eby eoulg T
Tgereg ol TV eleq wol4 ‘jesuQ Jo areq

‘<juswWwoD>
B S| SIYy| '<|9duaIiajey> I0 ‘<82Inos>
‘<nsey> ‘<wa|qoid> ‘<shieig> ‘<adA]>
‘<uonduose@> Jopun Buojeqg A;oa1i00

Jey) eyep Aue urejuod o} pasn aq o} |ON S! 1|
*Aluo sjuswiwoo ayewniBe| 0} pajolisal si siyL

01 %

"<90IN0g>
1O PIIYD B 8q JSNW <snjejgleuonound> Jjapun
<@0UBlajeY> ‘<8dUBIeeY> O} Mul| B SI SIy]

"anoslqoereayo

ay) 0} diysuonelas ay} saulep
<diysuonepyyur> ‘Buuis:sx adAy jo si yoiym
‘anoslaoereayoO B 0} Yull/iejes 0} <QquI>
B S9SN pue syull YOO [euldiul seulep Syl

"80In0s/uIBLIO S)I 0} Se pajepIeA 8q Ued HOD
aul uIyIM Blep Aue Jey) oS selqoeleaHDD
J/e 10 paiinbal S| <82IN0g> '<IUBWWOD>
pue <awi]8yed> UaIp|iyd Sey osfe
<80IN0G> "<OOUBIBJOH> B 10 <8|0HI0J0y>
Ue YlIm <I0Joy> Ue O] 3Ul| B 8q UBD 82IN0S

'SON[eA 1X8} PaINjonJls pauyep
By} JO BUO BQ ISNW JBy} JUBJUOD PBJOLIISal
yum adAj uonduosagpapo) e si Siyl

'sbuuys 1o

Buuis 1xa) papod pue painoniis e Jo ‘sbulis
Jo Bups 1xa) painyonsis e ‘Bulis 1xa) a8l e
spoddns jey; adA) uonduosagpapo) e si Siyl

‘s)insey 993

"swia|qoid 89S

'SaN[BA 1X8} PaINjonJls paulep
B} JO BUO 8q ISNW ey} JUSUOD PajoLI}sal
yum adAj uonduosagpapo) e si siyl

‘abuel swialeq e Jo ‘awl|ajeq slewixoidde
ue ‘ebe ue ‘awi]eleQ JoEXS UB 9q UBD SIYL

‘<snjejgleuonound>
oy} 40} <JUBWWOD> PaINonis
10 1x8} 981} e poddns pue 0} jul| 0} pasn

‘<QoUBIBJOH>
B 0] <SNJBIS[BUOIIOUNL> B8] Yul| O} Pasn

"JslqoereayoD
Jayjoue o} JoslqOeregyO) 2Uo Uil 0} pasN

"BJep <snjejsjeuonouny>
8y} JO <82In0S> 8y} SI Jey) uonnyisul
10 ‘wasAs ‘uosiad ay) aulap 0} pasn

‘<snjejgleuoioun>
By} Jo <sneig> 8y} seuleq

'<}INs8yY> B 10 <W8|qoid> B 10U S|
paquosep <snjelg|euonouny> auyy j/ Ajuo pue
JI <snjeigreuonoun4> ey sseidxe o} pesn

"JUBLISSSSE [BUONOUN)
10 WEeXd SNJe}S [ejudW-|ujW B Se yons
}INsal e S| <SNJBJS|BUONOUNS> 8} USYM pasn

puod [eoIUID € Se yons ‘we|qoid
B S| <SNJEIS[BUOROUNL> 8y} UBYM pas)

‘<adA] > <snjejgleuonoun4> sy} seuyeq

‘<snjejg|euonoun4> susned ay)
0} JUBAS|SJ SBWI) pUB SB)ep dulep 0} Pas

<@puswwon>

<Q|eouaieey>

<{UMHOD[BUISII>

<80In0g>

<snjeig>

<uonduosag>

<ynsey>

<w?a|qoid>

<adAl>

<awl|ayeq>

Jl paiinbay 'sjoalgoere@yO? Ife o palinbey "an0qe pauyed <@noslqoeregyoo>
[euondo Jo sord SUOIOUISaY pue ‘sjuswalinbay s109[qO ereq
|dwex3 pue sjuswwon ) f uomuyeq TN pue
pasinbay suonduosaq ‘suoneue|dx3
SaINQURY OO

panunpuon

‘v 3navl

14



Ay E2369 - 12

‘<owl] aye> Jopun <adAl> e se yeeq

JO 8wWi] e pue <yyeaqjoesned> sy} jou

sem J0o sem wajqoid ay} Ji se ||om se wajqoid
SIY} 0} SAIE[S SNYBIS U)eay Juaiind ay} pJod
-a1 UBD YOO 8} <ShjejSylesH> Japun jey}
9JON ‘UMOUMUN ‘ON ‘SOA <yleaqjoesned>
‘pasesda ‘pajaesiq Ajeianas ‘pajgesiq

‘Il Ajaanas ‘||| Alreoiuoiy) ‘ealq woldwAs
jeuondo  ‘uoissiway U| ‘IS PUy dAlly <uonduoseg>
[euondo

‘PaAjosSaY ‘INQ peiny ‘INO 8Ny ‘lusindsy
[jeuondo UallIWIBU| ‘OlUOIYD ‘OAIOBU| ‘DAY

*0}@ ‘@sees|( s,uosupjied

jeuondo ‘ayoepesH ‘easnep ‘uonoJeju] [eIpieooAN

uoneywI feuonouny ‘ureidwo) ‘Buipuiy

jeuondo ‘woydwAg ‘sisoubeiq ‘uonipuo) ‘wajgqold
[euondo

019 T eby eoulg T

jeuond0 “gelegol YV ereq wold ‘18suQ jo areq

papnjoul st 199lq0
Juonoes we|qold

'SaN[eA 1X8} PaInjonils pauly
-9p 8y} JO BUO 8q }SNW Jey} JUsU0d PajoLls
-aJ yum adA | uonduosag papo) jJo saduels
-ul ale <yreaqjOesne)> pue <uonduosag>
"abuel awialeq e Jo ‘awl|ajeq srewixoidde
ue ‘abe ue ‘awi]eyeq JoeX3 Ue 8g UBD <awl]
-a)e> ‘<yieaqjOesnen> ‘<uonduosaq>
‘<awl| 8je@> UaIp|Iyo sey <snjeigyiesH>

‘<uonelng> pue ‘<aposid3>

‘<Aousnbalq> ‘<laquinN> ualp|iyo sey
<soposid3> "isi| wajqoid ay} ul sawy a)di
-Inw wajgold e Buns)| ueyy Jayies ‘swoldwAis
10 ‘sasoubelp ‘suoipuod ‘swajqold annad
-a1 10 Jua1INdal 1o} pajsl| 8q p|noys saposidy

'SN[eA 1X8} PaInjonils pauly
-9p 8y} JO BUO 8( ISNW Jey} JUsIU0D PaJoLIS
-2 yum adAj uonduosagpapo) e si siyl

"(Q3WONS Jo/pue ‘0L-aol

‘INDO6-a0I) Pepod 8q swa|qoid e ‘ejqissod
uaym ‘yey} papuswiwodas si i ‘sbuus 1o
Bulis 1xa) papoo pue painjonils e 1o ‘sbuis
Jo Bups 1xa) painionils e ‘Buuls 1xa) 981} e
syoddns jey) adAj uonduosagpapo) e si Siyl

'SON[eA 1X8} PaINjonJls pauyep
By} JO BUO BQ ISNW Jey} JUBJUOD PBJoLIISal
yum adAj uonduosagpapo) e si SiyL

's109(qo Ejep 9}210SIp 10} S| oyloads-walsAs
10 YH3 Se yons sq| Jeulaiul, Jo ‘Jaquinu
Jenas “4aquinu | onpoid ‘Jaquinu Anoes
[e100g ‘Jequinu 8suddl| SJBALP B SB Yons sq|
euIalxe, sapnjoul siy| ‘<aposlqoereayoo>
8y} Jou sI Inq 102[qo erep e o}

sa||dde jey} <q|> Aue Jo} JauleluO0d B S| <sq|>

‘abuel swialeq e Jo ‘awl|ajeq slewixoidde
ue ‘efe ue ‘awi]eleQ JoEXS UB 9q UBD SIYyL

“(<MoisiH Ajjwe4> ul Aluowwod
aJow pasn) salidde wa|qoid 8y} Woym 0} o}
-0V 8y} JO <snjejSuyliesH> 8y} aulsp 0} pasn

‘wa|qo.d
B JO S90US1INJ0 8I0W IO SUO dulyap O} Pasn

"<wg|qoid> 8y} JO <snjeig> 8y} seuleq

'<wiv|qoid> 8y} ssaidxe 0} pasn

'<adA] > <wa|qold> a8y} sauleq

<Agpanss|> pue ‘<q|> ‘<adA|> sjusws|e
plIyo sapnjoul yoiym ‘edA| Q| jo aouejsu|

'<wi9|qoid> sluaned ayy
0} JUBAS|SJ SeWI} pue selep aulep 0} pasn

<smejgyiesH>

<soposid3>

<snjelg>

<uonduoseQg>

<adA]1>

<sq|>

<awl| ayeq>

Ji pannbay 's109(qOereay O lle jo paiinbay ‘9n0qe pauyeqg <@noslqoereayoo>
‘Ireaasd pjnoys 1esuo Jo Japio
|eaiBojouoiyd asianal ‘esimiayiQ "esodind
|eiajou 8y} Joj ouepodwl JO JOpIO Ul Payues
a0 p|Noys <wa|qoid> Yoes ‘|esiajal e 1o} "pajessuab si 4O oyl swi oy} je sjuredwod
palealo Buiag si HOD 8yl ey ased |eroads pue ‘sbuipul ‘swoldwAs ‘sasoubelp
oy} u| "palsl| 8q pinoys swiajqoid [eouoisiy ‘suonIpuod ‘swa|qo.d [eoluljo JueAs|al
[euondo puUE Jua.nd Jusuipad B ‘wnwiuiw By || saquosep pue sisi| 10alqoeredyOD SiyL <w|qold> swia|qoid
JeuondQ Jo suonouIsey pue ‘sjuswalinbey seldo ereq
se|dwex3 pue sjuswwo) . . uonuyeq TNX pue
pasinbay suonduosaq ‘suoneue|dx3
S8INquUIY Yoo

panunpuon

‘v 3navl

15



Ay E2369 - 12

[euondo

[euondo

papnjoul si 108l40
Juonosg AoisiH
Awey yi paanbey

[euondo

reuondo

reuondo

[euondo

papnjoul st 109[40
/uoljoeg wa|qold

o) eby eoulg T
“gelegol Yy eleg wold 1esuQ Jo areq

"SJUBIWIOY) 993

'<w9[qoid> a9y} poddns jey) spiodal
2JBoU)|EaY JO SUBWNOOP J8y}o Jo ‘Arewwns
ab1eyosip ‘ejou [BoIUID B 0} <8duBlaJeY> VY

‘019
‘<J9IUNOOUT> IO ‘<}ONPOId> ‘<8INPad0Id>
‘<A10)sIH> ol10ads e 0] wa|qold

=1

'0}0 ‘plooal asedyyesy e ‘Jemod
a|qeInp ‘uelpseNnb ‘eAneal ‘plIyo uaied Jisy)

's109[qo ejep 8)210sIp 10} S| oiyloads-walsAs
10 YH3 Sse yons sq| Jeulaiul, J0 ‘Jequinu
Jenas Jaquinu | 1onpoid ‘Jaquinu Ajnoes
[e100g ‘Jequinu 8suddl| SJBAIP B SB Yyons sq|
Jeuldlxs, sepnjoul iyl ‘<qpoelqoereqdoo>
8y} 1ou sI Inq 108[qo erep e o}

sa||dde jey) <q|> Aue Jo} Jauleluod e si <sq|>

"abuel awilaleq e Jo ‘ewl|ajeq arewixoidde
ue ‘ebe ue ‘awi]8yeq JoeX8 Ue 8q Ued Siyl

'syoelqoereay0o Ife jo palinbay

‘Juepoduwl s| HOO 8yi Ul

ejep <AIO}SIH> Ajiwey JO uoIsSnjou| "S18juUNodUd

usam}ag ulejulew pue Jajunodud yoea
1e 109||00 0} }NOIYIP USHO SI PUB ‘SUOHIPUOD
aJ1eoy)eay Auew Joj juswieal} pue sisoubelp
ul anjeA aAioipald ybiy Jo Jojoe) ysu Asy e
s1 Aoysiy Ajwe “paisi| eq pinoys ajyoid su
aleoyyeay sjuaned ayl uo 1oedwi jepuajod
B sey Jey} Aloisiy Ajjwey e ‘wnwiuiw e 3y

‘<juswwoD>

0} yjul| B SI SIYy] "<Q|odudlajey> IO ‘<a2In0S>
‘<obps|mouiusiied> ‘<snjeigyiesHiusun)>
‘<saposid3> ‘<snjeig> ‘<adA]>
‘<uonduose@> Jopun Buojeq A;oa1i0o

ey} ejep Aue urejuod o} pasn aq o} |ON S! )l
‘Aluo sjuswwod ayewnba) 0] pajouisal si siyl

'<90In0g>
10 PIIYO B 8Q JSnw <ws|qold> Jepun
<@oUBlBjeY> ‘<8oUBleeY> O} Mul| B SI SIy]

"anoslqoereaydd

ay} o} diysuorneas ay) saulsp
<diysuonepyyur> ‘Buuis:sx adAy jo si yoiym
‘anoslqoereayo0 & 0} jull/1ajel 0} <gpjuIT>
B S9SN pue SyUll YOO [BuIBUl Saulap SIUL

*g24nos/uiblo

Sli 0} Se pdjepljeA 8q ued OO 8y} ulyum
ejep Aue jey) os si siy ‘spslqoereayod
|le jo palinbai S| <82IN0S> *<JUBWIWOD>
pue <awl|ajed> UaJp|IYo Sey os|e
<90IN0S> "<dOUBIBJEY> B IO <8|0YI0J0y>

<Agpanss|> pue ‘<q|> ‘<adA|> sjusws|e
plIyo sapnjoul yoiym ‘edA| Q| jo aouelsu|

<MioisiH> Ajwey s juaned ayy
0} JUBAS|aJ SBWI} pue sayep aulep 0} pasn

‘aA0qge pauleq

"S10]0B} YSl JUBA8|8J IO B|qissod JO Swid)
Ul seAieal oneuab 1o poolq susned ayy
Buiulyep erep sureod 108lqoerayOD SiuL

*<WI9|qoId> 8y} 10} <JUBWIWOD> PaINjoNIls
10 1x8} 991} & poddns pue 0} yul| 0} pasn

‘<@dualsjey>

B 0} <W9|qold> 8y} yul| 0} pasn

"1slqoeregyOD
Jayjoue 0} Jo8[qOBIRgHOD dUO Uil 0} PasN

"Blep <ws|qold>
8y} JO <82IN0S> Y} S| 1By} UoiNHISUl

<sq|>

<owl|oyeq>

<@noslqoereayoo>

<AioisiHwa|qoldAjwe4> AoisiH Ajwe4

<@uswwon>

<Q|eousiajey>

<uITHODeWRU>

I pasinbay ‘Juaied 8y} “epinoid a1eoyyeay B 0} UIT  Ue UHM <IOJOy> Ue O} Yul| B 8F UeD 82In0S 10 ‘walsAs ‘uosiad sy} suyap o} pasn <90In0g>
"Mouy| 'san|eA 1xa}
0] JON Judlied 104 }sanbay Jamod ajgeing paINjoNIlsS paulap 8y} Jo BUO a4 Isnw ey}
‘Mouy| O JON Judlied Jo4 isanbay Ajiwey jusuod pajouisal yum adA) uonduosegpapon ‘aleme Jou aie 1o ale Aayy Aym
‘mouyj 0 10N 1sanbay jusiied <uoseay> B S| <UOSEaY> "UMouNun <uoseay> 9y} PUe <Wa|qold> B JO dIeme
[euondo 'UMOUNUN ‘ON ‘SBA <alemyjuaiied> ‘ON ‘SOA O} pajollsal <alemyluaiied>  sijuaned ay) Jou Jo Jayieym aulep o} pasn <abpajmouyfjusied>
[euondQ 1o soldWEXT DU SIUBWWO SuoloUISay pue ‘sjuswalinbay Lomuie, wﬂow__nmmﬂmo
pasinbay _ 3P W 0 ‘suonduosaq ‘suoneue|dx3 nuyea X P

S9INQURY OO

panunpuon

‘v 3navl

16



Ay E2369 - 12

[euondo

[euondo

[euondo

papnjoul si 308ld0
Juonoeg AioisiH
Aiwey yi paanbey

"SjUBIWIOY) 9938

‘<Ai0181H> ay1 woddns 1ey;

SpJ0oal BIedyleay Jo ‘WalsAs ‘sjuswinoop
18410 10 ‘piodal yieay jeuosiad ‘Arewwins
abJeyosIp ‘9}0u [BDIUID B 0} <90UBIBJeY>

<wie|qoid> oyoads e 0} <AIolsIH>

'0}8 ‘pJ0daJ areoyyesy e ‘Jemod
a|geinp ‘uelpsenb ‘aanelal ‘plIyo ‘wased Jivyy
‘quaned ay} ‘Jepinoid aieoyyeay e o} yur

‘<JUBWIWIOD> O} Jul| B SI SIY| "<|edouslajey>
10 ‘<90IN0S> ‘<laquisNAliwe>

‘<walgoid> ‘<snjeig> ‘<adA]>
‘<uonduose@> Japun Buojaqg A;0a1100

Jey) eyep Aue urejuoo o} pasn aq o} |ON S! 1
*Aluo sjuswiwoo ayewniBa| 0} pajolisal si siyL

'<90IN0S> JO P|IYD € 8q Jsnw <A10iSIH> Jopun
<@0UBlBjeY> ‘<dULBleeY> O} Mul| B SI SIy]

"anoslqoereayod

ay) 0} diysuonelas ey} saulep
<diysuonepyyur> ‘Buuis:sx adAy jo si yoiym
‘anoslaoereqyoO B 0} Yull/idjes 0} <QquI>
B S9SN pue syull YOO [euldiul seulep SiyL

*goJnos/uiblio

Sl 0} Se pejepl[eA 8q ued YOO 8y} Ulyim
ejep Aue jey) os si siy "spelqoerayod
J/e o paiinbal S| <82IN0S> "<juBWWOD>
pue <awi]ajed> UaIP|IY0 Sey os|e
<90IN0S> "<80UBIBJOYH> B 10 <8|0YI0j0y>
ue UYiMm <I0joy> Ue O} yul| B g UBD 82In0S

<@Hory>

ue 0} yul| B SepNjoul OS[e SIY} Usy} ‘UoNo8es
<SJ0JOY> 8y} Jopun paisi| SI Jaquiaw Ajjwey
By} J| "18S SN[eA PajoLISal <8|0HI0JY>

*<KIOJSIH> BU} 10} <JUBWIWOD> PaINIONIIS
10 1x8) @81} B Hoddns pue o} 3ui| 0} pesn

‘<@ouBlajey> B 0} <AIOISIH> 8y} jul| 0} pasn

"1slqoereayoD
Jayjoue o} JoslqOeregyO) Uo Uil 0} pasN

“eyep <AIoisIH>
By} JO <82IN0G> By} SI 1By} UOINISUI
10 ‘waysAs ‘uosiad sy} aulep o0} pasn

‘soldde <uonduoseq>
9sed [Buol}deoxa sy} Ul 10 <wa|qoid>

<@puswwon>

<Q|eouaieey>

<SUMHOD[BUISII>

<80In0g>

[euondo '<9|0YJ0J0y> 89S  BY} WOJ} SBWOD pue <d|0YI0}oy> Ue S| SIYL a8yl woym o0} <laquisNAjiwe4> ayl sauleq <JaquisNAjiwe4>
Jaquisl\ Ajwed Ag Ajgreiosip
palsi| pue paurelisuod aq jsnw swajqoid
|le pue pajsl| 8q isnw <JaquiaAjiwe4>
uay} ‘umouy s <laquiaNAjiwe4>
pajodye ay} §| "paisl| 8q pssu
<wa|qoid> 8y} Ajuo uay} ‘<ws|qoid> ey} pey
9ABY JO 9ABY SJoquiaw JO <JaquisNAjiwe>

[euondo ‘aA0Qe ‘<WI|qoId> 89S  UOIYM JOU ING UMOUY S| <wd|qoid> ay} Ajuo §| ‘<wis|qoid> 8y} sauyeq <wsa|qold>
'SaN[eA 1X8} painjonJls paulyep
‘PaAjosaY ‘IO PNy ‘IO |y ‘juaiinday By} JO BUO 8Q ISNW JBy] JUSJUOD PaJoL}sal

[euondo QUORILLIBIU| ‘OlUOIYD ‘DAINOBU| ‘@AOY yum adAjuonduosagpapo) e si siyl  <AIoisiH> Ajlwey ay} Jo <snjels> 8y} sauyaq <snjelg>
'sbuus 1o
'<wd|qoid> e se  Buuis 1xa) papod pue painoniis e Jo ‘sbuuis

paquosep Ajereldoidde aiow jou si <AloisiH> Jo Bupis 1xa) painonils e ‘Buils 1xa) 881} B "<Wa|goid> B Jou S| paquosap <AIoiSIH> 8y}

[euondo aJaym aseo ales 8y} Ul Ajluo pasn aq o] suoddns ey adAjuonduosegpepo) e si syl  H Ajuo pue ji <AioisiH> 8y} ssaidxe o} pasn <uonduosag>
'SON[BA 1X8} PaINjonJ}s pauyep
By} JO BUO 8q ISNW By} JUSUOD PajoLI}sal

[euondo woldwAg ‘walqold ‘sisoubeiq ‘uonipuo) yum adAj uonduosagpapo) e sl siyl ‘<adA]> <AioisiH> Ajwey sy saulaqg <adA]>

JeuondQ Jo suonouIsey pue ‘sjuswalinbey seldo ereq
pasinbay sejdwex3 pue sjuewuiod ‘suonduosaq ‘suoneue|dx3 uonueq X pue
I nal ! seInquIyY 400

panunpuon

‘v 3navl

17



Ay E2369 - 12

pepnjoul st 108[q0
uonoes AoisiH
[e100S JI paiinbay

[euondo

[euondo

[euondo

reuondo

[euondo

[euondo

papnjoul si 108ld0
Juonoeg AloisiH
[e100S Ji palinbay

'0}0 ‘p102al Bledylesy e “4emod
a|qeInp ‘uelpsenb ‘eAneal ‘plIyo uaied sy}
‘Jusijed ayy “spiroid aseoyyesy e o} yur

umouyun
‘aAjoY J186uoT ON AIOISIH J0ld ‘OAndY

013 ‘esn Bnug

‘asn HOL3 ‘einsodx3 2ixo] ‘yuswAhojdwg
‘Je1q ‘es1olax3 ‘Bupjows ‘ebenbue]
‘ooey “Awoiuyig ‘voibliey ‘smieis [ewen

*921nos/uIbLo

Sl 0] Se pajeplieA 8q UES YOO Sy} UIyIm
ejep Aue Jey) os si siyL ‘sjoelgoereaydd
J/e 10 paiinbal S| <82IN0S> "<IUBWWOD>
pue <awi]8yed> UaIp|iyd Sey osfe
<82IN0S> "<OOUBIBJOH> B 10 <8|0HI0J0y>
Ue YlIM <I0Joy> Ue O] YUl| B 8q UBD 82IN0S

-0 ‘uawAhojdw3 ‘esn HOL3 ‘@sn 029eqol

‘snyeis [ejuepy Buibueyo se yons ‘Usjoereyo
10 yusuodwod olposide ue aAey Jey) swal
Kiois1y |e100s 1o} palsl| 8g pjnoys seposidg

'SaN[eA 1X8} PaINjonJls pauyep
B} JO BUO BQ ISNW Jey} JUBJUOD PBJoLISal
yum adAj uonduosagpapo) e si Siyl

'sbuuys 1o

Buuis 1xa) papod pue painoniis e Jo ‘sbulis

Jo Buus 1x8) painoniis e ‘Buuls 1xa) 991} e

spoddns 1ey; adA) uonduosagpapo) e si siyl

‘pajeul 8q 1snw <AIo)sIHI0}0BYSIH>

JO 9ouB)SUl Mau e pajelausb s| joalqo
BJep MaU B awl} Yoes pue <AIO)sIH[el00S>
ulyIm 109[go ejep 81e10sIp yoea saulep
<adA] > 'sanjeA 1xa} painjonJis paulep

U} JO BUO 8q ISNW By} JUSUOD PajoLIlsal
yum adAj uonduosagpapo) e si siyl

'$109[q0 Blep 81810sIp 10} S| JiIoads-waishs
10 YH3 se yons sq| Jeulaul, Jo ‘laquinu
Jeuas “aquinu Q| 1onpoid “Jequinu Ajnoes
[e100S ‘Jequinu 8suddl| S JBALP B SB Yyons sq|
eulBlX®, SEPNJoUl SIYL "<aNoelqoereay0>
8y} Jou s 1nq 108[qo BiEp B 0}

saljdde yeyy <q|> Aue Jo} Jauiejuod e si <sq|>

'0} ‘ainsodx3 ‘esn ise
j0 aby/eby doig  eby aoulg g ereq -ebuel swilaleq e Jo ‘awllaieq slewixoidde
0]~V aleq wol4 ‘eyeq doig ‘eyeq UEIS  UE ‘obe UE ‘awi|8yeq 1oexs Ue aq Ued SIy|

'syelqoereayo0 Ife jo paiinbay

‘sjuaiyed 1o} eyep asay} Jo swos Buipunouns
suiaou0d Aoeaud pue Auaiisuas ybiy ayy o}
10adsal yum ‘papnjoul 8q PINOYS Si0}0e} YSu

‘ejep <AolsiH>
oy} JO <82I1N0S> 8y} SI 1By} uonnsul
1o ‘walsAs ‘uosiad ay) auyep o} pasn

‘wey AIojsIy [e1oos
B JO S80USLINJ00 I0W BUO dUNBP O} Pasn

"<KI0JSIH> [100S BU} JO <SNjeIS> 8y} sauyaq

<adA] > Japun paulep AlolsiH
[e100S 8y} Jo seinqupe olads ayy saulyeq

‘<adA] > <AioisiH> [e100s 8y seulaq

‘<hgpenss|> pue ‘<q|> ‘<adA|> sjusws|d
pIyo sepnjoul yoiym ‘edA1 gl Jo soueisu|

‘<A101SIH> |e100S s jusned syl
0} JUBAS|SJ SBWI) pUB SB)ep aulep 0} Pas

‘aAoge pauleq

‘gouaisjaid

snoibijal pue ‘Aljeuonieu ‘Ayoluyie ‘sniels
[eluew se yons (1Y) erep aAlessiulwpe
aJe PapN|ou| SI0}0B} YSU Y)eay pue

Aiojs1y [eluswuoliAuS pue ‘[e1oos ‘(ajAisay
‘aldwexa Jo}) [euosiad ‘leuonednogo sjuaned

<80In0g>

<soposid3>

<snjeig>

<uonduosaq>

<adA]>

<sq|>

<awl| ayeq>

<@apoelqoereaydoo>

[euondo pue Aloisiy [e190s jusuiad |e ‘wnwiuiw e 3y |y} aulap 0} pasn si JoalqoereqyDD SIuL <juswa|3AI0)SIH[BI0S> KI0)SIH [e1908
[euondQ 1o SuoloUISay pue ‘sjuswalinbay seldo ereq
so|dwex3 pue sjuswwo) . \ uonuyeq TNX pue
pasinbay suonduosaq ‘suoneue|dx3
S8INquUIY Yoo

panunpuon

‘v 3navl

18



Ay E2369 - 12

[euondo

[euondo

[euondo

reuondo

[euondo

papnjoul
s 109[qO/uonoeS
Sua|y 4 pasinbay

BAI0Y J8Buo oN AIOlSIH Jold ‘eAndy

Yoy ‘uonoeay asianpy ‘“ABia)y

"0} ‘@insodx3 ‘9ouaindoQ Jo
aby/eby doig ~ eby aoulg ¢ g eleq
oL~V eleq wold ‘ereq dois ‘ereq veis

'SaN[eA }X8} PaInjonJls pauyep
B} JO BUO 8q ISNW ey} JUSUOD PaoL}sal
yum adAj uonduosagpapo) e si siyl

'sbuuys Jo
Buiis 1xa) papod pue painoniis e Jo ‘sbulis
10 Buuys 1xe) painoniis e ‘Bullls 1xe) eal) &

suoddns jey) adAj uonduosagpapo) e si Siyl

'SaN[eA 1X8} PaInjonJls pauyep
B} JO BUO BQ ISNW Jey} JUBJUOD PBJoLIISal
yum adAj uonduosagpapo) e si SiylL

'$109[00 Blep 8)81osIp 10} S| oiloads-waishAs
10 YH3 se yons sq| Jeusaiul, 10 ‘Jequinu
leuas ‘Jaqwnu Q| 1onpoid ‘“4aquinu Ajundag
[e100g ‘Jequinu 8suddl| SJBALP B SB Yyons sq|

J[euiaixa, sepnjoul siy] <aposlqoereqHo0>

ay1 1ou si Inq 108lqo erep e o}

saljdde ey} <q|> Aue 1o} Jauiejuod e si <sq|>

‘abues awi] 81eq B Jo ‘awl]ayeq arewixoidde
ue ‘efe ue ‘awi]8ye( JoeX8 Ue 8q Ued SIyl

‘syelqoereaydoo Ife jo palinbay

"paisi| q P|NOYsS SHSJE pue ‘SUOlOEaI
osloApe ‘salbio|e [eaL0lsIy JuBAS[aI

‘<u8|y> 8y} 10 <snjeig> 8yl seuned

‘<adA] > Japun paulep
U8V 8y} Jo seinquie oyloads sy seuleq

<adA]> <pe)y> 8y} sauyeq

<hgpenss|> pue ‘<q|> ‘<adA|> sjuaws|o
plIyo sepnjoul yoiym ‘edA1 Q| jo eouelsu|

"<uoly> sjuened sy}
0] JUBAS|S) SBW(} pue sajep aulep 0} Pasn

‘aA0qge pauleq

-Aio1s1y [eoipaw jsed 1o Juslno
sjuaned ay) o} Jusuipad aie jey) susfe pue
‘suoioeal aslonpe ‘selbis|je Aue aquosep

<snjeig>

<uonduoseQg>

<adA]>

<sq|>

<owl|oyeq>

<@noslqoereayoo>

[euondo Aue pue aAoB AjusiInd ‘wnwiuiw e 3y pue jsi| 0} pasn s }08lqOEeadDD SIUL <po|y> [SIETY]
"<UBWIWOD> O} Mul| B S| SIY | "<|eouaiajey>
10 ‘<92IN0S> ‘<snjeis> ‘<adA| >
‘<uonduosa@> Japun Buojaqg A;10a1100
ey} ejep Aue urejuod o} pasn aq o} |ON S! | *<AIOISIH> 8y} 10} <JUBWIWOD> PaINJONIIS
[euondo 'SjuBWIWOY 89S "AJUO SjUBWIWOD Syew)fal 0} pajouisal si SIyL 10 1xa} @8l & Yoddns pue o} 3ul| 0} pasn <@puswwo)>
‘<AI01sIH> 8y} woddns jey)
SPJ023J BIedy}EdY JO ‘WaISAS ‘sjuswinoop
J9Y10 10 ‘p100al yijesy [euosiad ‘Alewwns <82IN0S> JO PlIYo B 8q jsnw <AIoJSIH> Jopun
jeuondo  obieyosip ‘ejou [eOIUID B O} <OUBISRY> Y  <9dUBIJeY> ‘<9oualojey> O} Ul B S| SIY] <aoualajey> e 0} <AIOISIH> 8y} Jul| 0} pasn <Q|eouaieey>
"anoslqoereado
ay} o} diysuoneas ay) saulap
<diysuonepyyur> ‘Buuis:sx adA jo si yoiym
‘anoslqoere@yo0 & 0} jull/1ayel 0} <gpjuIT> "PslqoereayoD
[euondo <wie|qoid> oyoads e 0} <AIOISIH> B S8sn pue SyUIl YOO [BuIBjul Saulep SIY|  Jayjoue o} JoalgoereqyDD duo Null 0} pasn <juIygOoleussul>
[euondQ 1o SuoloUISay pue ‘sjuswalinbay seldo ereq
pasinbay sejdwex3 pue sjuewuiod ‘suonduosaq ‘suoneue|dx3 uonueq X pue
I nal I seInquIyY 400

panunpuon

‘v 3navl

19



Ay E2369 - 12

papnjoul
sl y8lqo/uonoes
SUOlBoIPaIN
4 pasinbay

[euondo

[euondo

[euondo

reuondo

pepnjoul
S| J08[qO/uonoes

‘SjUBIWIOY) 9938

‘<u8|y> 8y} Loddns rey;

SpJ0D8I B1edY}EaY IO ‘WaISAS ‘sjuswinoop

J8Y10 10 ‘p10dal yiesy [euosied ‘Arewwins

abJByosIp ‘B}ou [BDIUID B 0} <90UBIBJOYH> Y

'<8INp8d0id> 10
‘<Wa|qoid> ‘<}onpoid> oloads e 0} <ua|y>

*0}0 ‘plooal aleoyyeay e ‘Jemod
a|geinp ‘uelpsenb ‘eanelal ‘plIyo ‘wased Jivyy

's1o8lqoereayoo e jo paiinbay

‘Hodxa ejep

aAIsuayaldwod 10} pasn si 4D dy} uaym
Apenoiped ‘uondo ue se AloisiH uoleoIpay
2IUd UB Y)M ‘pajsi] 8q pinoys suoljesipaw
aAoe AjJUalInd By} ‘wWNWiuIW € 1y

‘<jusWWoD>
0} Mul| B SI SIY] "<(|eoudIiajey> Jo ‘<80Inog>
‘<uoloeay> ‘<jueby> ‘<snjelg> ‘<adA]>
‘<uonduose@> Jopun Buojeqg A;oa1i0o

Jey) eyep Aue urejuod o} pasn aq o} |ON S! 1|
*Aluo sjuswiwoo ayewniBe| 0} pajolisal si siyl

'<90IN0S> JO P|IYD B 8q ISNW <pd|y> Japun
<90UBIBJeY> "<9oUBIBJeY> O} ul| B SI SIYL

‘anoslqoereadod

ay) 0} diysuonelas ey} saulep
<diysuonepyyur> ‘Buuis:sx adAy jo si yoiym
‘anoslaoereayoO B 0} Yull/idjes 0} <QquI>
B S9SN pue syull YOO [euldiul seulep SiyL

*90Jnos/uiblo

Sl 0} Se pejepl[eA 8q ued YOO 8y} Ulyim
ejep Aue jey) os si siy "spslqoerayod
|le jo palinbai S| <82IN0S> “<JUBWIWOD>
pue <awi] ajed> ULIP|IY0 Sey os|e
<90IN0G> "<80UBIBJOYH> B 10 <8|0YI00y>

‘anoqe pauleq

‘Ao1s1y uoneoipaw jusuiad pue
suoljeoIpaw jualno sjuaned ay) aquosep
pue }si| 0} pasn sl 108lqOereadOd SIuL

"<U8|y> 8y} J0} <JUBWIWOD> PaINjons
10 1x8} @84} B poddns pue o} 3ui| 0} pasn

‘<90uUBIBley> B 0] <Ud|y> 8yl jul| 01 pasn

"JslqoereayoD
Jayjoue o} JoslqOeregyOD 2UO Uil 0} PasN

‘eyep
<pe|y> 8y} JO <80IN0S> By} SI Jey} uonnysul

<@apoelqoereayoo>

<UONBOIPBIN> suoleoIpalN

<@puswwon>

<Q|eouaieey>

<SUHOOeUISIUf>

suely JI paiinbey ‘uened ay; “epinocid asedyjesy e o} yur UB Ylim <I0J0y> UB O} Mul| B 8¢ UBD 92IN0S 1o ‘welsAs ‘uosiad ay) auyep 0} pasn <90IN0S>
‘suonoeal aAnebau jusuied 1o
sod jusuiuad auyap 0} pasn S| <snjeig>
Juasaid JoN<snieis>sixelAydeuy<ixa] >
<uonduosag> :aniebapN usuad Ul [NJSS820NS USa(Q SBY JBy} <UolUaAISI|>
‘uoliegniuj<uonuadiu|>bulusieaiy | Aue auyep 0} pasn ag ued yoiym
aj<Aienag>sixelAydeuy<ixa] ><uonduosag>  ‘<uonuanislu|> pue ‘sadA]uonduosagpapo) ‘sessaippe
[euondo 1OAISOd Jusuiued se <Ajlanag> pue <uonduosed> surejuod <ue|y> 8y} 1By} <uonoeay> 8y} sequoseq <uonoeay>
19ayspealds siy) ul sadAy
Blep asay} Jo yoea 1o} paulep sajni joldxe
‘(eidwexa 1oy ‘IHIN 8U} MOJ|0} <8INPa20I4> pue ‘<wa|qold>
yum eigoydosisneo) ainpadold Jo ‘(ajdwexa ‘<jonpolid> "adA] uonduosagpepod
‘JuU8lu0d palinbai J0} ‘Aousionep Ad9D) sisoubeiq/walqold e s| <juabyiuswuosaug>
S| <UMOUMUN> quebe |ejuswuolIAUG ‘(SuonEeZIUNWWI '<@INpadoid> 1o ‘<wiajqoid> ‘Uoe 10 ‘uonoeal asianpe ‘Abiaje
‘reuondo pue suoneslpaw Buipnjour) Jonpold ‘<jonpoid> ‘<juaby[eluswuoiiaug> 9q UBD 8y} JO 8sned 8y} sI Jey <juaby> ay) sauleq <juaby>
JeuondQ Jo soldWeEXS pUE SIUBWLWO suonouIsey pue ‘sjuswalinbey LonIunG wﬂow__nmmﬂmo
pasinbay _ 3P W 0 ‘suonduosaq ‘suoneue|dx3 nuyea X P

S9INQURY OO

panunpuon

‘v 3navl

20



Ay E2369 - 12

[jeuondo 0} ‘1azlyd ‘A 13 *<J0J0y> O] MUl B SI SIY] "<IONpOoid> 8y} JO <Jeinjoejnuep> eyl seulaq <Jainjoejnuen>
'sbuus Jo "aA0gE <BWENIONPOoId> S uoledIpaw ay}
Bulils 1xa) papod pue painoniys e Jo ‘sbulis  jo sweu ousuab ey} apiroid osje pjnoys auQ
Jo Bups 1xa) painjoniis e ‘Bulis 1xa) a8l e '<JoNpPoId> 8y} JO <aWeNpueIg> ay} sauly
jeuondo IIxowy spoddns yey) adAjuonduosa@papo) B S SIYL  -9p }| ‘POpUEBIg BJe Jey} suoledipaw ay} Jo4 <eweNpuelg>
‘uonedIpaW B 9quosep 0} pasn si
<}onNpoid> Uaym pasn aq p|noys (paiiajaid)
9poD WIONXY 10 8poD) dON Uy ‘sbuuis Jo 'sjonpo.d
Buuys 1xa) pepoo pue painoniis e Jo ‘sbulis uoleolpaw-uou Joj aweu Arejoudoiduou
pasn si <jon Jo Bups 1xa) painjoniis e ‘Bulis 1xa) 98l e pUB SUOlBdIPSW JBJUN0-3U}-I9A0 puE
-poid> Ji pasinbay ulpoixowy  spoddns yeyy adAj uonduosagpapo) e si Ssiyl suonduosaid Joj sweu ousuab 8y} sauyaq <dWeN1oNpoId>
‘syonpoud [enpiAlpul
aiow Jo om} jo dn spew jonpoid uoleuIquIod
B auljep o} Jeadal ued Jo <jonpoid>
papnoul ajdwis e aq ued jonpoud v “(JNQ) wawdinba
s1 108[qO/uonoes [eolpaw 9|geINP pue S8JIASP [BOIpaW
suoleoIpay 10} pUB <UONBZIUNWIW|> ‘<UOIEDIPaIN> '<]oNpoId> B Jo senqune
I palinbay 10} HDD 8y} UIYIM pash s <jonpold>  dAidLIOSap 9100 8y} 0} Joulejuod e se pasn <jonpoid>
'SaN|eA 1X8} Painjonuis pauyap
Aoy By} JO BUO B( 1SNW Jey} JUBUOD PaJoLISal
[jeuondo Jabuo oN AI0iSIH Jold ‘PIOH UQ ‘@AY yum adAj uonduosegpapo) e si siyl *<}onpold> 8y} Jo <snjels> ay} seuyaq <snjelg>
‘Mojaq paulep se sjonpoid
painjonJls aiow 4o auo jo dn apew jonpoid
xa]dwoo Aue jo soisualoeIeyD ||BISAO pue
aWeu ay} auyap 0} pasn ale <uonduosaq>
Jo suoiyod papod pue painioniis ay] 1onpotd
'sBuuis 1o e Jo uonduosap painonils e ayelausb
Bulis 1xa) papoo pue painoniis e Jo ‘sbuils Jouued Jey} swalsAs asoy) 4oy Jaurejuod Bulls
1o Bups 1xa) painionils e ‘Buuls 1xa] 9ai) B  1x8) B Se pasn s| <uonduosag> Jepun <ixa|>
jeuondo Ixowy spoddns jeyy adAj uonduosagpapo) e si SiylL adA] uonduosagpapo) e Jo aduelsul uy <uonduosag>
wawdinb3 |eoipa|y B|geIng ‘@dneq
a|gejue|dw) ‘@aineq ‘soliddng ‘e|qesodsiq 'SON[eA 1xa] palnjoniis pauyep
‘uoneziunww| ‘uonpuINN [eyusws|ddng By} JO BUO 8q ISNW Jey} JUBUOD PaJoLIsal
[jeuondo ‘uonLINN [elualed ‘pinj4 Al ‘Uonesipa yum adAj uonduosagpapo) e si siyl '<adA] > <jonpoid> 8y} sauyeq <adAl>
*s109(qo elep 81210sIp 10} sq| oyloads-walsAs
10 YH3 Se yons s(| Jeulsiul, J0 ‘Jequinu
[euas ‘Jaquinu | 1onpoid ‘Jaquinu Ajindag
[e100S ‘Jequinu 8suadl| S JBALP B Se yons sq|
Jeuldlxs, sepnjoul siyL "<gposlqoereqdoo>
8y} 10u sI Inqg 108[qo eyep e 0} ‘<Agpanss|> pue ‘<q|> ‘<adA|> sjuswas|d
jeuondo sal|dde yey) <q|> Aue Jo} Jauleluod e si <sq|> plIyo sapnjoul yoiym ‘adA| Q| jo @ouelsu| <sq|>
013 ‘eby doig T eby eoulS T g ejeqg -ebues swi]eieq e 4o ‘ewi] 8yeq drewixoidde '<10NpoId> 8y} pue juaied ay}
jeuondo 0] ~ ¥ ojeq wol4 ‘eyeq dois ‘ejeq Mels  ue ‘ebe ue ‘ewl|sjeq Joexa Ue aq Ued SIyl 0} JUBAS|SJ SBWI} PUB Sdjep dulep O} pasn <awll] eyeq>
JeuondQ Jo soldwex © SIUBWWO suonouIsay pue ‘sjuswalinbay oG wﬂow_EOmEmn_
pasinbay ICWEXT PUE SIUBUILIOY ‘suonduosaq ‘suoneue|dx3 uomiuyed X pu

S9INQURY OO

panupquoy "LV 3749VL

21



Ay E2369 - 12

[euondo

[euondo

[euondo

[euondo

[euondo

reuondo

reuondo

[euondo

[euondo

[euondo

0S¢,

8q pInom piay Siy} ul enfea 8y} aieym Bwge,
8 pinom ajdwexs ssop s|dwis y ‘9Sop

8y} JO UoISSaIdx® 1X8} 10 oUBWNU 8y} S SIYyL

9AJ0SSIP ‘XIW ‘apjuuds
‘anib ‘asn ‘mayo ‘pasul oelul ‘mojiems
‘ysims ‘Aldde ‘exe} :poylew ay} saulaq

‘<uondiosa@> 1xe} 991} 99s - papyadsun =
¥ Juawbag aso( Jo 1sai diys - pajoalp sy =
€ "Jawbag asoq Jo isal dpys - papasu sy =
2 'parendod spjayy Bulurewas - payoads = |

a[eos Buiplls
ulnsu| ‘1ade} auosiupald ‘shkep g x pi od |

0e

Jslowelp Ww g ‘Wwo G|
Aqwo g ‘s, ‘, ‘g9 ‘9 ‘ebie ‘wnipsy ‘lews

qws/Bwoge

'0)0 ‘19|qe) ‘ansden

Bwoge

pue <uonisogeousnbagasoq>

sesop o|geuea Jo sidiynw 8y}

10} pUe <8JBYH> SUIBIUOD 0S|y "<8p0D>
pue <jun> UBIPJIYD SeY <SHUN> ‘<8poD>
pue ‘<spun> ‘<anjep> yim adA] einsesyy

‘piepuels H|S 1dudg JOJON MOj|o}

‘anoge ‘<yibuaing> Jepun

puno} si 8sop pesuadsiq ‘esop pesuadsip

10U ‘paJslsiulWpE 8g 0} 8SOP 8y} SI SIYL

‘suondo asop Jo ‘eBues asop ‘@sop s|qeuen
e auyep 0} Jeadel UBD IO BSOP PaxI} & aulep
UED UoIyMm DS 8y} Jo uoiod asop ay) SISy

*(PAWNSUO0D/PaIBISIUILPE S| 8SOP

By} MOY S8qLIOSap) PaIBAlep S| 9Sop ay}

0] JUSJU0D puk sapod - adA] uonduosagpapo)

"prepuels DS 1dUdS dOJON MOJI0} By} O}
0} JUBJUOD pue SapPo9 - adA| uonduosagpapo)

"ualp|iyo sy pue bHey
<suonoaiig> 8y} Buneadas Aq pejuasaidal

aJse sjuswbas 9IS Buuunosy "ajeds Bulpls
Jo asop pasade) e a8yl H|S Buuinoal xajdwod

e 1o p|S 9|buis e dew 0} pasn aq ue)

'<apoD>
pue <jun> UaIP|IYd Sey <SHUN> ‘<apoD>

pue ‘<spun> ‘<enjep> yum adA|ainses|y

‘<suoisuawig> Aq pauyep
10 ‘1x8} painoniis ‘Buus 1xa} e ag uen

‘<8po>
pue <yun> uaJp(lyd Sey <syun> "<epod>
pue ‘<syun> ‘<anjep> yum adA|ainses|y

'sBuuys 1o

Bulis 1xa) papod pue painjonils e 1o ‘sbuis
Jo Buus 1xa) painionils e ‘Buuls 1xa) 991} e
suoddns jey) adAj uonduosagpapo) e si Siyl

‘<9pon>
pue <HUN> UBIP[IY0 SBY <SHUN> "<8poD>
pue ‘<syun> ‘<enjep> yum adA|ainses|y

's109(qo Ejep 9)210sIp 10} S| oyloads-walsAs
10 YH3 Sse yons sq| Jeulaiul, Jo ‘Jaquinu
Jenas Jaquinu | yonpoid ‘Jaquinu Ajunoes
[e100g ‘Jequinu 8suddl| SJBALP B SB Yyons sq|
Jeuldlxs, sepnjoul siy| ‘<qposlqoereqdoo>

8y} Jou sI Inq 108[qo erep e o}
sa||dde jey) <q|> Aue Jo} Jauleluod B S| <sq|>

YOIYM U1 poulaw au} i SIyL “poyteiy Aleatied

9s0(] 9y} JO uonejuasaidal [enixa) 8yl

‘piepuess DS 1dudS dadON
dew 10841p ® SI sy "H|g/<uonduosag>
By} UO UaXE)} 8q 0} UONOE B} SayeoIpu|

:MOJ8g SMOJ|0} se pauljep Bulis X ue

SUIBJUOD <SUOI0BIIQ> "<}oNpoid> 8y} Jo asn
waied papusiul 8y} Buiguosep usuodwod

(9IS) suononusul 8y} sI <suonoaug>

"<10npoid> 8y} Jo <Amnuenp> sy seuie

'<]0NpoId> 8y} JO <ZIS> By} sauyaq

‘<jonpold>

8y} JO <UOIB;UBOUOD> By} SauleQ

*<10NP0Id> U] JO <WI04> 8y} seuneq

*<10NpoId>
ay} jo yibuais paulepaid ay) seuyeq

‘<Agpanss|> pue ‘<q|> ‘<adA|> sjusws|e
pllyo sapnjoul yoiym ‘edA| Q| jo @ouejsu|

<esoq>

<poyeAienpg>

<Jojyeoipujesoq>

<suonoalg>

<Anuenp>

<o9zIS>

<uolBIUBIU0D>

<wlo4>

<yibuans>

<sql>

JeuondQ Jo
pasinbay

so|dwex3 pue sjuswwon)

SuoloUISay pue ‘sjuswalinbay
‘suonduosaq ‘suoneue|dx3

uonuyeQ

s1alqQ ereq
INX pue
SeINqUIY HOO

panunpuon

‘v 3navl

22



Ay E2369 - 12

[euondo

[euondo

[euondo

[euondo

reuondo

reuondo

reuondo

shep Q| x

yzib ‘upb ‘ygb ‘wgib

"0} ‘pob ‘pib ‘pi ‘piq ‘pb

‘awil} 10BX® UR IO (pag aiojeg ‘S[es|\ Joyy
SINOH € ‘S[es|\ 1oy INOH | ‘S|es|y alojeg
‘Buiuang ‘Buiuioly) Buuis 1xa] e 8q ue)

019
“I910U1e0 UBWOIH ‘Ploljep o] ‘snain|B 1ybiy

-0}0 ‘|s 4d ‘od

*0}e ‘aulles |[ewlou ‘MSA

' s9sop
¢/Rep/Bx/Bwot, Jo Buisop palisep ayy isuiebe
308yd Alajes juaned Alepuodss e op pue

(pn Bwsgzl) ssop ayi 1e Xo0| 0} sioewseyd
By} SMOJ[E SIY ] "<uole|noie)asog> Ul ,Sasop
g/Rep/By/Bwot, pue (<Aousnbaiq> ul pn, pue)
<aso@> ay} ul ,bwgg|, ind pjnom ueroisAyd
Buiquosald ay) ‘siy) ssaidxa o] ‘pn Bwggz|

aq pjnom asop ayeudoidde ue ‘pjiyo Hye €
104 "sasop ¢ 0} g/Aep/Bx/Bwoi Ajerewixoidde

"<toyipoBuiwi S| diyniN>

pue <uolnisodeouanbeg

uoneIN@> sepnjoul }i SUoleINP B|qeLeA

10 a|diynw Jo4 "<abueyuoneing> e Jo
<uoneingpaxi4> e Jo (adAj uonduosagpapo))
<uonduosa@> e se passaldxa aq ued siy|

‘<laljIpoN[eAIBUIBIARININ>
pue <uonisodesuanbageaisiu|> sapnjoul
1 sbuiwn sjeassiul Jo ajdiynw Jo4 “<sHun>
pue <anjep> e Jo (8dA| uonduosagpapo))

<uonduoseq> e se pessaldxe aq Ued siy|

<JalyipoyAouanbai4eidiynin> pue
<uolsodaouanbagAouanbai4> sepnjour
selouanbaly a|qeneA Jo ajdiynw Jo4 "<spun>
pue <anjep> e Jo (adAjuonduosagpapo))

<uopnduosag> e se pessaldxe 8q ued siy|

“<soyipoNBuiwi ojdyniN>
pue <uolisodaouanbagbuiwi >

sepnjoul i sbujwi a|qelea

Jo a|diinw Jo4 “adAjawi] 8req jJo 8oueBlsul Uy

"<JayipoNaNga|dnniy>

pue <uonisodaousanbeagalg>

surejuo9 j1 sas a|dinw Jo4 ‘sbuuis Jo
Buuys 1xa) pepoo pue painoniis e Jo ‘sbulis
Jo Bups 1xa) painjoniis e ‘Bulis 1xa) a8l e

suoddns 1eyy adA) uonduosegpepo) e si siyl

“<JayipoeInoya|dnniy>

pue <uolisodeousnbagainoy>

Sulejuo9 J1 senos ajdinw Jo4 ‘sbuuls 1o
Buuis 1x8) papoo pue painioniis e o ‘sbulls
Jo Bups 1xa) painjoniis e ‘Bulis 1xa) a8l e

suoddns 1eyy adA) uonduosegpepo) e si siyl

“<IolIPONBIYBARIdIIN>

pue <u

S0480usnbagaolyan>

sepnjoul ‘sejolyaA ajdyinw o4
'<JONpoId> Jayioue 0} <uImyDHDeUIBIU|> Uue
se Jo (<uonduosag>) adAj uonduosagpapod

B se passaidxe aq ued 9|oIydA

“<Jayipojyuone|nofenaldnni> pue
<uolisodsousnbaguoleinoje)> suolenojed
a|diynw Jo} pue <ejey> SulelUOd 0S|y
*<UOIIe|NO[BDSSO(> B pue <d|qelep> B se

‘Jonpoud e Jo uonesiulwpe
10 @SN J0 <uoneINg> 8yl aulep 01 pasn

‘uopelisiuIWpe

/8sN JO [eAI}UI <}ONPOI4> € 8ulsp 0} pasn

‘uonesisiuIwpe

/asn jo Aousnbeuy <1onpoid> B aulep o} pesn

"aWl} UOIBJSIUIWIPE SUO UBY) di0w

10} yeadal uBD “BWI} BSN 10 UOHBASIUIWPE

olj0ads e auep 0} pasn s siy|

‘payoads alaym ‘uolellsiujwpe
J0 ‘uonejue|dw ‘asn oy jusied

By} uo uonedo| [eaisAyd ey} auyep 0} pasn

*UONEJISIUILIPE JO <8INOY> BY} dulap 0} pasn

‘UoOlN|OS Al UB SB 4ons <jonpoid> 8y}

JOAI[Op 0} pasn <ajoIyap> & aulep o} pasn

'0)0 ‘epudiN

‘auiwedo( se yons ‘siajawesed [eoibojoisAyd
uo paseq sasinu Aq paje|nojed aq 0} Sesop

ssaldxa 0} pasn 0S|y "UOIEINJJED B SB 8Sop

B JO uoIssaidxa ay} Mo|[e 0} <asod> YIm
uonounfuod ui pasn si Juswbes siy| *,Sesop ¢
ojul papInIp Aep/6y/6wQy, Se yons ‘uonendjed

<uoneing>

<|ensou|>

<Aouenbai4>

<Bujwi uonensIuIWpY>

<eus>

<a)noy>

<d[oIyaA>

[euondo Je pasop SI PIYD € 10} UIJIDIXOWY ||[BM SB <SHUN> PUB <anjeA><aso(> Sapnjou| e Se asop e ssaldxa o} pasn si Juswbas siyl <uolenoeasoq>
[euondQ 1o SuoloUISay pue ‘sjuswalinbay seldo ereq
: so|dwex3 pue sjusWwoD NN . : uoniue@ TNX pue
pasinbay suonduosaq ‘suoneue|dx3 SOINQUIY HOD

panunpuon

‘v 3navl

23



Ay E2369 - 12

JOYIO\<2IN0S* paurelqo

*<@oUBIBJeY> 10 <lojoy>
0] yul| Aepy ‘Jeuondo ale <guawwo)>
pue <Q|eousiajey> ‘<82In0g> pue

‘lesnjal
JO WiSiUBYOBW 18Y30 10 ‘ueipienb ‘Ajiwey
“uaned Bojejeo o} pasn os|y ‘<}onpoid>

SIY} JO UONBJISIUIWPE By} O} SAlR[)

jeuondo Juasuo)<ixa| ><uonduosag> ‘<uonduose@> e ‘<awl]ajeq> B Uleluod Isniy paurelqo <sjuasuo)> Aue Bojejeo o} pasn <juasuo)>
*SUOIeJISIUILPE UOIBdIpaW
JO S91I8S B S| 818y} UBYM 8sn 1o} ‘<}onpold>
jeuondo ‘0o ‘Adesayiowsyd ‘uuedexouly 'x-1 Jobeaju ajdwis e si syl 8y} JO <JaquINNS8Lag> 8y} sauleq <JaquinNsaleg>
‘SJUBWIWOD 10 SUde <||joy>
ol10ads Aue 1oy <juswwoD> pue ‘s|dwexs
10} ‘,||4eY 1seT, aulep 0} ‘<ewl]ayeq> '<S|[I}oY> U0 SJUIBIISUOD
[euondo "0} ‘sa|nsded Gz Jo s||ijes g ‘@uoN ‘<Auenp> ‘<iaquinN> sapnjou| Aue pue <s|jyay> jo Jaquinu ay} sauyaq <||yoy>
'sbuuys 1o *asinu Jo jsioeweyd
Buuis 1xa) papod pue painoniis e Jo ‘sbulis Buisuadsip ay} 0} suononJisul 8y} ale
Jo Bups 1xa) painyontis e ‘Bullys 1xe) 9814 B SUOIIEJIPAW JO SSBD 8y} Ul YOIYM ‘<jonpoid>
jeuondo usnM\ Sy @suadsiq ‘ysiueds uj |aqe] suoddns jeyy adA) uonduose@pepo) B SISIYL By} Joj <SuoioNnJISUjuSWIINg> 8y} sauyaqg <suoponsujuawiyng>
‘OIS dus jo yed
'sBulys 1o Ajjeuonipes) jou ale Jey) <suononiisujuaied>
Bulis 1xa) papoo pue painoniis e Jo ‘sbuuis SPJOM JOYI0 Ul - <suonoaliq>
Jo Bups 1xa) painionils e ‘Buuls 1xa) 991} e Japun PaIdA0d Jou 8Je Jey) <jonpoid>
jeuondo alem yum axel  spoddns jeyy adAj uonduosagpapo) e si syl By} Jo} <suononiisujiuaied> ay} sauleq <suolnonJsujuaned>
'<uolIsodeouanbaguonoalng> Aq pauyap
oaouanbas ay} ul ‘(NJHL) |enuanbas ale so|S
ay} §1 Jo (4O) Aidde ueo so|s ays jo Aue i
1o (aNV) Aldde 1snw sH)|S 8y} |[e Jeyieym o}
SE |G 9UO UBY} 8J0W S| 818y} uaym ssaidxa (s9|Q) suonoalp
[euondo NIHL ‘HO ‘ANV 0} NIHL 4O ‘HO ‘ANV SenjeA sy} yum pasn adinw usamiaq diysuonelal ay sauyeQ <isypouonoagaldiyniy>
"Jeadal ou s 818y} '0)e ‘esop Buuadey
JI pasn jou s| Be| "suoioalip 8y} Jo Jeplo 8y} 1o 8|eds Bulpl|s ulnsul Ue yum se yons (so|s
jeuondo g ‘2 ‘L seubig 'u-| woy Jabaju| ue se passaidxg  a|dinw) syeadal <uondaIIg> BYl UBYM pasn <uolsodaouanbaguonoaing>
'0}9 ‘Juswieal} onoigiue se yons ‘dols piey
B UM uoljeinp paxij e 1o} SI Juswieal} jeyy
‘(<JojeolpujdoiS> B JO  pue uonIpuod e Jeal} 0} pasn si Bnip/Adesayy
9OUBJSUI [|NU BY}) JUBIUOD OU 8] ||IM I8y} pue 8y} a1aym Jo D/g uauyy, Si 9ouanbas jse|
1SIX@ J0U ||Im sBe) 8y} 1o SBA anjeA 8yl aAey 8y} aiaym ‘asop Buuade) e ul eousnbes o|g
jeuondo ue) "adA] uonduosagpapo) Jo aouesul Uy 1Se| 8y} Se yons ‘dols piey e ssaidxa 0} pasn <Joreoipujdois>
"Jojeubisep NHd e sepnjou; osje
1| "<JalowelredeoiboloisAyd> aiow 1o auo
10 ‘DD 8y} UIyiMm <ws|qoid> & 0} jul| & 1o ‘<jonpoid>
jeuondo snibufieyd desyg  <welqoid> e Jo <uonduosed> e aq UBD SIYl 8y} JO asn 8y} Joj <Ssuoledlpu|> ay} sauyaq <uoneolpul>
"uoloLIsal asop
QU0 uey} aJow 1o} yeadas ued Juswbes syl
" dy/Bx/6w 0001, "9A0Qe <UOIB|NO[BeDaSO> O} [eOljUSP!  "JWI| 9SOP JO WNWIXeW € sauyap Yolym H|s
jeuondo 10 SINOH $2 Ul S19|gel 0] Paaoxa 0} 10N, - adA] uonenojenaso(q Jo dueISUl Uy oy} Jo uawbhaes uonouisal 8sop 8y} s Sy <uoloLIseyesoq>
JeuondQ Jo suonouIsay pue ‘sjuswalinbay s109[q0 eleq
pasinbay sejdwex3 pue sjuewuiod ‘suonduosaq ‘suoneue|dx3 uonueq X pue

S9INQURY OO

panunpuon

‘v 3navl

24



Ay E2369 - 12

[euondo

[euondo

[euondo

010 ‘Ldd ‘YIANIN ‘g ‘V shredeH

"0} “Ioy|em ‘Ureydjeaym

‘uabAxo ‘paq [eydsoy ‘JojejuaA ‘ezingsu
awoy ‘onayisold [eulsixa Jo pejueldwi
‘uiol [eroyiue ‘Joje||Lqyep/Iexewaded

"SJUBWIWIOY 995

‘<Mo|y> ay} woddns ey} spiodas aiedyieay
10 ‘walsAs ‘sjuswnoop Jaylo IO ‘PI0daI yjeay
jeuosiad ‘Arewiwns abieyosip ‘ejou [eolul0

‘uodxa ejep anisuayaldwoo

1o} pasn si 4D 8y} uaym Apenoiued

‘uondo ue se AIoISIH uoleZIUNWW|

aljua Ue yum ‘paisi| 8q pinoys saues
uoljeziunwiwi Ue ul uolyeziunwwi }saye| ay}
‘wnwWiuIW e }y "suofeziunwiwi Joj oioads aq
0} JUBIU0D BB} By} YIIM ‘BA0Qe ‘<UOIBIIPBIN>
Japun pauyep se buibbe) swes ay)

S9SN pue <}oNpoid> J0} asn oyoads e s| syl

‘papnjoul 8q pinoys
waned e Jo Juswieal} pue ‘a1ed ‘sisoubelp
By} 0} ueAs|al Juswdinbe jusuad |y
(3NQ) wewdinba |edipaw 8|qelnp 1o S8dIAeP
|eaipaw [eulalxa Jo pajueldwi Joj oyoads aq
0} Juau0d BE} By} YIM ‘9A0QE ‘<UONEDIPSIN>
Japun pauyep se buibbe} swes ay)

S9SN pue <}oNnpoid> J0} asn oyoads e si syl

‘sbey
Ho1jdxa ayeudoidde ayy Jepun Buojaqg Ajjoaiiod
ey} ejep Aue urejuod o} pasn aq o} |ON S! )|
"Aluo sjuswiwod ayewba| 0} pajoUIsal s siy L

‘Aiojsiy uoneziunwuwi jusuiped
pue snjels uonezZIUNWWI JUsLNd sjusned
8y} sulyep 0} pasn si 108lqOereQHDD SIUL

'snjejs yjeay sjusiied ayy urejurew

djay oy pasn (3N@) wewdinb3 [eapa
a|geln [eduolsIY 10 JuauNnd jusuilad Aue
saz|wsayl os|e }| ‘Aioisiy adinep Jo juswdinba
juauiuad Aue se |jam se ‘uo spuadap snjels
yyeay Jisy; jeyy uswdinbs pue saoinep
|eoipaw [eulaixa pue pajuedwi sjusned
ay} duyep 0} pasn si 18lqOErRAHID SIUL

"<JONPOoId> 8y} J0} <IUBWWOD> PaINIONIIS
10 1x8) 981} B Yoddns pue o} 3ui| 0} pasn

<uoneziuNWW|> suoeziunww|

wawdinbg

<juawdinbg> [eoIpay

<@puswwon>

[euondo ‘“Joplo ‘uonduosald e 0} <aoualsjey> v '<90UBIBJeY> O} MUI| B SI SIY] '<adoUdlajay> B 0] <}onpoid> 8y} 3ul| 0} pasn <Q|eousiaey>
‘anposlqoereaydod
oy} 0} diysuoneles ay} saulyep
‘<wlqoid> <diysuonejayur> ‘Buuis:sx adAl Jo si yoiym
oly10ads B 0} <UOREDIPU|> JopUN MUl B SB  ‘gRoalqOereayDD © 03 3ull/ueyel 0} <gpjull> "PslqoeregyoD
jeuondQ  Jo/pue ‘<J8UNOOUT> Odads B 0} <}PNPoId> B S9SN pue syull YOO [euIdjul saulyep siy  Jayloue o0} 109lqOeregqyOD duo yul| 0} pasn Uy DeUIBIU>
papnjoul *g24nos/uiblo
s! J09lqO/uoN0es Sli 0} Se pajepl[eA 8q ued OO 8yl ulyim
uoneziunwuw| elep Aue Jeyy os si siy] 'salqoereayod
J0 ‘uawdinb3g |le Jo palinbal S| <82IN0g> "<juBWWOoD> ‘Juswi|i|n} 1o uoneJISiulWpe
[eoIpa *0}0 ‘plodal aleoyyesy e ‘Jlemod pue <awli] 8je > UIP|IYd SeY os|e 10 uonduosaid 4o J9apIo <}Npoid>
‘suoneolpay  o|qelnp ‘ueipsenB ‘eAnelal ‘pliyo ‘uaied Jiey) <92IN0S> '<B0UBIBJOY> B 10 <8|0YI0J0Y> ay} JO <d2IN0S> By} SI Jey} UonNisul
I paiinbay ‘aned ay; “epinoid areoyyeay e o} yur UB Ylim <IO}0y> Ue O} Ul B 80 UBD 82In0g 10 ‘wasAs ‘uosiad ay) aulep 0} pasn <92Inog>
“<poyisNjusWIINg>
‘paj|yIny/pasuadsip aiaym pue moy o} pue‘<uol}ed0T> ‘<iapirnoid> ‘<uonduoseg> *<jonpoid>
[euonndO  Se Pould|\ PUB UOIEDOT ‘IepIAOId ‘el aleq ‘<awl] 81> SUIBUOD <judW||jin4> Japun ay} Jo AlolsIy Juswijiyn} 8y} saulaq <AioisIHuawW(yN4>
'HOO 8y} ul <spdy>
Japun Buojaq yolym ‘suonoeal asiaApe 1o
olIbJa|je 10} pasn aq 0} Jou SI Ing ‘uolyedipaw
uolessiulwpe B JO UoljelISIuIWpPE 8y} 0} suonoeal ‘<jonpoid>
[euondo 3s0d senuiw Qg UoloBaI 8SI9APE ON dn-moj|o4 aunnou yoes} 0} Ajuo pasn si siy| ay} 0} <uonoeay> dn-mojjo} Aue saulaq <uonoeay>
JeuondQ Jo soldwex © SIUBWWO suonouIsey pue ‘sjuswalinbey oG wﬂow_EOmEmn_
pasinbay ICWEXT PUE SIUBUILIOY ‘suonduosaq ‘suoneue|dx3 uomiuyed X pu

S9INQURY OO

panunpuon

‘v 3navl

25



Ay E2369 - 12

[euondo

pepnjoul
s1 109[qO/uonoes
s)nsay Jo subig
[BHA }I paiinbay

[euondo

reuondo

papnjoul
sl yolqo/uonoes
s)nsay Jo subig
[EHA 4 paanbay

"0} ‘|oued sejeqelq
‘loued ploAyL ‘joued siedey ‘selk7 ‘0go

'2INpPa20id
‘ABojoyred ‘euioipaly JeajonN ‘oyog
oelpie) ‘Aydesboibuy ‘|HIN ‘LD ‘punosesn
‘Rel-x - Buibew| ‘ABojoiqosoiy ‘ABojooIxoL
‘ABojosip ‘“ABojosag ‘Ansiway) ‘ABojorewsaH

arep
dojs Juswainsesw ‘eyep Uejs JuswaiNseaw
‘awi) Juswainsesw ‘ayep dois UoN08||00
‘ayep Le]S UOI108||00 ‘Bl 81ep UoNoe|j0)

‘010 ‘ABojoyied ‘auioipaw Jesjonu ‘oibue ‘|YIA
‘19 ‘punoseuyn ‘Aes-x - Buibew ‘ABojoigosoiw

"8|qedljdde uaym ‘sepod ONIOT PUB 14D Uim
papoo aq pjnoys <uonduose@> ‘sbuuls 1o
Bulis 1xa) papoo pue painjonils e 1o ‘sbuis
Jo Bupls 1xa) painjoniis e ‘Bulis 1xa) a8l e
suoddns jey) adAj uonduosegpapo) e si Siyl

'SaN[eA }X8} PaInjonJls pauyep
B} JO BUO 8q ISNW ey} JUSUOD PajoL}sal
yum adAj uonduosagpapo) e sl siyl

'$109[q0 Byep 81810sIp 10} S| JiIoads-woishs
10 YH3 se yons sq| Jeulaul, Jo ‘laquinu
Jeuas “aquinu Q| 1onpoid ‘“Jequinu Ajunoes
[e100S ‘Jaquinu 8suddl| S JBALP B SB Yyons sq|
JeuldlXs, sepnjoul siyL “<dposlaoereqdoo>
8y} Jou si inq 108(qo eyep € 0}

saldde eyl <q|> Aue Jo} Jauiejuod e si <sq|>

‘jusuiad usym pue §i papnjoul 8q ued
pepJ0dal 10 ‘JUss ‘uni sem <}nsey> ay} usym
Se yons sauwil} [eUOIIPPY “PapNjoul 8q p|noys
juswainseaw [eolbojoisAyd 1o uonoa||0d

Jo awi] died 8y} ‘wnwiuiw e 1y ‘pouad

awi} oj1oads B JOAO SUOP SEBM UOIO9||00

€ Jl abues swi8leq E JO ‘Bwi] e JoBxs

ue 0} pajoulsal 8qg pPINoYs SIy} <}nsey> e 1o4

'syelqoeregy0o Ife jo paiinbay

‘podxa ejep aAisusyaIdwod 1oj pasn

SI DD 8y} usym Apenoiued ‘pelspisuod aq
pInoys sjnsal aAIsusya1dwod ‘[ewloude se
||om Se spuaJ} 8|qe)s Jo [ewiou Buly
10 @ouepodwi 8y} 0} eng “win
paisi| 8q p|NOYs SpuaJ} JUBAS|D) JO ‘Buljoseq
‘wnwiuiw Jo/pue ‘uesw ‘ebelaAe ‘wnwixew

‘Rieneq

Jo Joued e se yons ‘<jnsay> Jo <ubigelp> B
Ul <}$8]> BUO UBL} 810W 8le 818y} UBYM }8S
<jnsey> 10 <uBIS[BIA> B 8quUISap 0} pasn

<adA] >
<)Insey> Jo <uBIS[elIA> 8y} aulap O} Pasn

‘<hgpenss|> pue ‘<q|> ‘<adA| > sjuaws|d
pIIyo sapnjoul yaiym ‘edA| Q| Jo 9ouelsu|

‘<jinsay> Jo <ubig[eiA> ay) pue jusied sy}
0} JUBAB|OJ SBWI} puUB SBlep Bulep 0} pesn

‘anoge pauleq

"elep sjnsa. oinadelsy}
pue ‘onsoubelp ‘Alojeioqge| pa|ielop

<uonduoseQg>

<adA|>

<sq|>

<awl| ayeq>

<@npoelqoereqyoo>

jeuondo ‘ABojouin ‘ABojoias ‘Aisiweyo ‘ABojorewaH ‘Juadal JSoW 8y} Se Yons ‘synsal jusuiuad apinoid 0} pasn si 108lqOereayDD SIuL <jinsey> synsey
‘pals]| 8q pPINOYS SpuaJ} JUBAS|aI 10 ‘Buljaseq
‘WiNWIUIW JO/pUB WNWIXew Juadal }sow
8y} se yons ‘subis [eyA wusupad ‘wnwiuiw
'0}9 ‘sise} uonouny Ateuowind e 1y (,suoneaiasqQ,) sinsay Ajlesiuyos) ale
‘Anpwixo asind ‘ybus| dwni-o}-umosdo  subig [eNA ybnoyl uans ‘UoiUBAUOD [ed1UljD
‘9oUBIBWINOIID PesY ‘(JINg) Xepul ssew MO||0} O} JOPIO Ul UOD8S € St YO 8yl
Apoq ‘wbiam ‘wbiay ‘eres Aiojesdsal ‘esind  uiyum pauyap si subiS [BUA (SHNsaY) mojaq ‘subis [eya
jeuondo ‘(ueaw ‘oljo)selp/olj0}sAs) ainssald poolg paulep se <jnsey> 1o} asn oyoads e s siyl  Jusuad s o) pasn si 108lgoereayDD Syl <jinsey> subig [edA
JeuondQ Jo suonouIsay pue ‘sjuswalinbey s109[q0 eleq
pasinbay sejdwex3 pue sjuewuiod ‘suonduosaq ‘suoneue|dx3 uonueq X pue
I nai ! seInquIyY 400

panunpuon

‘v 3navl

26



Ay E2369 - 12

[euondo

[euondo

[euondo

[euondo

palinbay

reuondo

[euondo

[euondo

reuondo

[euondo

"0J8 ‘Ul|Ioluad ‘uioexopoidin

00 ‘HOM 180D AYng ‘fenuaieyiq [enuepy

s)insay pa1oslIo) ‘S)nsay [eu
-14 ‘s)nsey Areulwield ssev0id U ‘Buipusd

‘019 ‘uonduosep yied Jo osoiw ‘Aynelb
oloads ‘unod [|9o ‘uiqojBoway ‘JuoorewaH

"INsey ‘uoleAIssqo

"0}9 ‘eyedidse ‘pinyy jurof ‘pingy
Jeulds ‘eunn ‘poojq SNOUdA ‘poo|q |BlBUY

sisAjeuun yen
‘uolsa ups Jepinoys ye Asdoig younyg

‘<s)NSeyY> ‘<S8INPas0Id>

‘<swa|qold> ‘<sjuaby|ejuswuolirug>
<s]onpoid> ualip|iyo seH -adA|

-ueby adA] ereq xa|dwo? Jo soueISuUl Uy

'sbulys 1o

Buuys 1xa) pepoo pue painoniis e Jo ‘sbulis
Jo Bups 1xa) painjonsis e ‘Bulis 1xa) sal) e
suoddns jeyy adA) uonduosagpepo) e si siyl

'SON[eA }X8} PaInjonils pauly
-9p 8y} JO BUO 8q }SNW Jey} JUslU0D PajoLIs
-aJ yum adAj uonduosa@papo) e si siyL

"a|qedljdde usym ‘sepod ONIOT PUB 1D Uim
papod ag pinoys <uonduosaa> 'sbuuis Jo
Bulis 1xa) pepod pue painonils e 1o ‘sbuis
Jo Buus 1x8} painoniis e ‘Buuls 1xa] 991} e
spoddns jey; adA) uonduosagpapo) e si siyl

'SON[BA 1X8} PaINjonJls paulep
8y} JO 8UO 8Q 1SNW Jey) JUslUOD PaloLIsal
yum adAj uonduosagpapo) e si siyl

's109(qo elep 8)1210sIp 10} sq| oyloads-walsAs
10 YH3 se yons sq| Jeulsiul, J0 ‘Jequinu
[euas “aquinu Q| 1onpoid ‘“Jequinu Ajunoes
[e100S “Jaquinu 8suadl| S JOALP B SB Yyons sq|
Jeussixa, sepnjoul siyL ‘<gposlqoereqyoo>
8y} 1ou s! Inq 108[qo erep e o}

sa||dde jey) <q|> Aue Jo} Jauleluod e si <sq|>

UrTHOOIBUISIU| Ue SE 0] palialel
aq ||Im ynsal 1s8} oyoads B Ji ‘Bl umo sy
ul 1algorIEQYD) [enuslod e S| <1sal> yoes

'sbuus 1o

Bulils 1xe] pepod pue painonils e 1o ‘sbuis
Jo Buus 1xa) painoniis e ‘Bulis 1xa) 9ol e
suoddns 1eyy adA] uonduosagpepo) e si siyl

‘<uIrgOOeulsul> Ue 8q pinoys <jnsay>
Japun <ainpaosoid> ‘YOO 8y} JO Uoloes
<S2INPado0id> 8y} Ul pals]| S| <ainpadold>
a8y} Usyp\ "pazijeroads Jo [eoidAre

S| 10 SNOIAQO 10U S| <}NSaY> 8y} Uleiqo o}
pasn <ainpadold> 8y} UBYM 10 <}nsay> ay}
0} 90UBAS[BI [BOUID JOBIIP SBY <8INPadoid>
ay) Buisi| alaym seoue)sul 10} PaAISSal

80 PINOYS <}Nsay> Japun <ainpaooid>

Jo @sn ay] *(seinpasoid) molaq ‘paulep

Se <alnpadold> Jo asn oloads e s| siy L

*S8IlIAIISUSS 84N} No/ABoJ0IqoIOIW
Jo} dweu Bnip e se yons ‘<isg|> e
0} uoielal Ui yusbe oyoads e sulep 0} pasn

‘popasu
1 Jayipow <uonduose> B usym pasn

‘<1881 > 8y} JO <SnjeIS> 8y} sauleq

'<)1$8] > 8y} JO SWEU [Bnjoe 8y

"}Insay e J0 UoleAIasqQ
ue se <adA|> <1s8] > ay) sauleq

‘<Agpenss|> pue ‘<q|> ‘<adA|> sjuews|e
plIyo sepnjoul yoiym ‘edA| qj Jo @ouelsu|

<189 > 8y} pue juaned ayy

0} JUBAB|SJ SBWI) puUB SB)Ep BUlepP 0} Pasn

IMOJ8g SMOJ|0} Se paulep Bulls
TJINX BIep yNsas [enjoe 8y} SUIBuod <}sa) >

"woJ) paulelqo si <jnsey>
8y} 1ey} 9oUBlSgNS 8y} dulep 0} pasn

‘<ynsey> 8y}
urelqo o} pasn ainpadoid sy} aulep o) pasn

<juaby>

<poyisN>

<snjeig>

<uonduosag>

<adA]>

<sq|>

<owl|oyeq>

<189 >

<souelsqng>

<eInpeooid>

JeuondQ Jo
pasinbay

so|dwex3 pue sjuswwon)

SuoloUISay pue ‘sjuswalinbay
‘suonduosaq ‘suoneue|dx3

uonuyeQ

s1alqQ ereq
INX pue
SeINqUIY HOO

panupquoy "LV 3749VL

27



Ay E2369 - 12

[euondo

[euondo

papnjoul si 18[q0
/uonoag synsay
4l paiinbay

reuondo

[euondo

reuondo

papnjout st 108lq0
JUOI08S sjnsay

<}jnsey>

ay} poddns jeyy spiooal aleoyyesy Jo
‘walsAs ‘sjuswNoop Jaylo 1o ‘piodal yieay
Jeuosiad ‘Aewwns abieyosip ‘ejou [eoluld
‘1opJo ‘uonduosaid e 0} <aouslIsleY>

'<J9IUNOdUT> IO <Wa|qoid>
olj10ads B 0} <}NSay1sa)] > 10 <}nsay>

"0}@ ‘pJ02al dIedyesy e ‘Jlemod a|qeinp
‘uelpsenb ‘ennelal ‘ppyo ‘wuased Jivyy uened
ay} Yapinoid aseoyyeay ‘Aiojelogel e o} yul

‘)nsal 1say/qe| Aq seuep

'013 ‘e|dwes pajoge-si\ ‘o|dwes
pazAjoweH ‘enfeA [eanu) ‘enfep [ewlouqy

"an[eA }nsal 1s8} [ewlou Auy

‘0Je ‘sel|igndeosns pajielep pue
swsiuebio pepod yum Bulis 1xs) e Se ainynd

"<@oUBIBJeH> 0} JUl| € SI SIYL

‘anoelqoereayoo

ay} 0} diysuonelas ay} sauyep
<diysuonejayyur> ‘buiis:sx adAy Jo si yoiym
‘anoslaoereado & 01 ull/ejes 0} <QuIT>
B S9SN pue syull YOO [euIdiul saulep Syl

*90.nos,uiblo

Sl 0} Se pajepleA g Ued OO 8u} UlLiim
ejep Aue 1y os si siy1 ‘s1elgoereay0d
|le Jo palinbal s <80IN0S> ‘<jUBIWOD>
pue <awi|eyeq> uaip|iyo Sey osfe
<80IN0G> "<OOUBIBJOH> B 10 <8|0HI0l0y>
Ue YlIM <I0Joy> Ue 0} 3Ul| B 8q UBD 82IN0S

'sbuus 1o

Bulis 1xa) papod pue painonis e Jo ‘sbulis
Jo Buus 1xe) painoniis e ‘Bulis 1xe) sal) e
suoddns 1eyy adA) uonduosegpepo) e si siyl

'sBuuys 1o

Bulis 1xa) papoo pue painionils e 1o ‘sbuis
Jo Bups 1xa) painionils e ‘Buuls 1xa) 991} e
suoddns jey) adAj uonduosagpapo) e si Siyl

"lojesedes

e se (yse|syoeq) ,/, e yum passaidxe aie
SUOIJeJJUSOUOD SB <sjun> "sabuel se <spun>
0} saljdde osye s|y| ojesedss e se (ysep)
.~ B UUM <anjep> ulyum passaldxe ase
sebuey ied <spun><aneA> 10 <anjep> e
se Jo ‘(edA | uonduosagpapo)) <uonduosag>
B se passaldxe ag ued <}nsay|ewloN>

" [ewlou, yJewyouaq ay} ssaidxa

0} pasnh aq 0} S| }l Jayjel ‘<}nsayisal >
Jewsou e ssaidxa 0} pasn aq 0} Jou S| SIy |

'sBulys Jo Buls 1xa) papood pue painjonils

e 1o ‘sBuls 1o Buuls 1xa) painoniis e ‘Buiis
X8} 9aJ} e Buipoddns adA) uonduosagpepod
B sl yoiym ‘<uonduoseq> e Jo/pue ‘<spun>

'<80UBIBJeY> B 0] <JjNSay> 8y} yul| 0} pasn

‘Pelqoereayoo
Jayjoue 0} 18lqOBIEGHOD BUO Yul| 0} pesn

“Blep <)nsey>
By} JO <92IN0S> 8y} SI Byl UONIASUI
10 ‘walsAs ‘uosiad sy} sulsp 0} pasn

'<an[eA\doUBPHUOD>
<)inseyisa] > e ssaidxe 0} pasn

‘<}nsayisa] > Jad sbeyy
Auew-0}-018Z 8Q ULD 8JaY] '<}NSeHisa]>
Jpabbey}, 1o Buiurem e ssaidxa 0} pasn

"<)nsayisal > ay}
10} aBuBJ JO <}nsayY[BWION> }Jewyouaq a8yl

‘|oA8| <)$8] > 8}2I0SIp ‘[eNnpIAIpUl

<Q|eousiajey>

<uIYODeuIRU|>

<90IN0g>

<an[epouspLu0D>

<6e|4>

<)nsay[ewioN>

Ji pasinbay auln ‘% SHUN BU} YIM BN[eA B SB |DH PUE <N[BA> ‘<on[eA> € 8q UBD <}Nsay)sa] > B} Je PopI0dal ‘<HNSOHIS] > [enjoe ay | <}jInseyisal >
[euondo Jo soldWeXT DUE SILBWILO SuonoUISaY pue ‘sjuswalinbay LomuLs wﬂow_nncummﬂmo
palinbay _ 3 PUES) 0 ‘suonduosaq ‘suoneue|dx3 Hugea INX p

S9INQURY OO

panunpuon

‘v 3navl

28



Ay E2369 - 12

paig|dwo) ‘palejdwo)

jeuondo JON ‘ssaifold u] ‘ploH UuQ ‘pajjeouen

‘010

‘Adoosopua ‘Awoyoslshosloyo ‘Awojoepuadde

‘}so} ssalis asioiaxa ‘welbolpieooyos

jeuondo ‘UOISNJSUEI} ‘UONEZIIB}BY}eD JBIpIeD

jeuondo ‘019 ‘Buibew ‘jeolbing ‘oelpien
[euondo

jeuondo awl] 8jeq @/npadold

papnjoul si 18[q0
/Uonoag sainp
-900.d JI paiinbay

[euondo

reuondo "SJUBIWIOY 995

'SaN[eA 1X8} PaInjonils pauly
-9p 8y} JO BUO 8Q 1SNW Jey} JUBUOD PBIOLIS
-aJ yum adAj uonduosagpapo) e si siyL

"a|qeoyd

-de uaym ‘sepod ONIOT PUB ‘1dO ‘AIINONS
UIM papod 8 p|noys <alnpadold> ‘sbullis Jo
Bulis 1xa) pepod pue painonils e 1o ‘sbuis
Jo Buus 1x8) painoniis e ‘Buuls 1xa] 991} e
spoddns jey; adA] uonduosagpapo) e si Siyl

'sbuiys 1o

Buuys 1xa) pepoo pue painoniis e Jo ‘sbulis
Jo Bups 1xa) painjoniis e ‘Bulis 1xa) a8l e
spoddns jeyy adA) uonduosagpepo) e si siyl

's}09[qo eyep 832.10sIp 10} sq|
oyloads-wajsAs 10 YH Se yons sq| Jeulaul,
JO “Jaquinu [eues ‘Jequinu | onpold ‘“Jequinu

AINoag [B100S ‘JIaquinu asuadl| S JOALp &
se yons s(| Jeulaxe, sapnjoul siyl ‘<qposl
-qOeregyOO> 8y} Jou sI Ing 108[qo ejep e 0}

saldde eyl <q|> Aue Jo} Jauiejuod e si <sq|>

‘pifeA ||e ase abuel awieyeq e Jo

‘awi] aleq arewixoidde ue ‘ebe ue ‘ewi]areq
10eX9 ‘AjoAoadsolial payos)|0o aq Aew

BJep <ainpaooid> [edl0ISIY ey} 1o.} 8y} 0}
anp Inq ‘e|qissod se Ajgjeinooe se ‘palindoo
<aInNpadoid> dy} <awi] aye > ay; ssaid

-X8 pPINOYs <auwll| 8je(> ‘<ainpadoid> B 104

'syalqoereaydoo Ife jo palinbay

‘<ynsey> Aue 1o} DON|O pue
<9INpad0id> 8y} 10} 19S8p0Y | 4O udLNd
8y} Se [|om se ‘1D IWONS S! Arejngeoon

pajjonu0d pallejaid 8yl “yyesy aininy

10 Juaund sjuaned ay) uo Joedwi [eauolsly
10 JuBa.INd B 8ABY ey} sainpadoid onnadessy)
J1o/pue onsoubelp Jofew isi| 0} sI Jusjul

8y "palsl| 89 PINOYS <a8Inpadoid> JueAdjal
Ajeouiolsiy 1o yusdal Aue ‘wnwiuiw e )y

‘sBujurem

N0 juiod 0} <}nsay> ul pasn Ajjeonoads

S| <jusWIWOoD> Jou <Be|4> "YDD 8y}

ul suonisod pajeooje Apolidxa pue paubisse
JI9Y} Ul JOU SJE BJEP USUM SI0LIS [BD1Ul|D
ploAe o} [eanuo si siy] '<Bej4> se yons ‘sbey
no1dxa eyeudoidde ayy Jopun Buojaqg A;joaiiod
ey} ejep Aue urejuod o} pasn aq o} |ON S! )|
"Aluo sjuswiwod ayewBba| 0} pajouisal s siyL

*<INP00Id> By} JO <SNJBIS> 8y} seuleq

'<9INP820Id> [ENJOR By} 8qLUISapP 0} Pas

'<adA] > <ainpadoid> a8y} saulaq

‘<hgpenss|> pue ‘<q|> ‘<adA|> sjusw
-9l pIyo sapnjoul yaiym ‘edA] Q) Jo aouelsu|

<dINpadoid> ay} pue juaied ay}
0} JUBAS|aJ SBWI} pue sayep aulep 0} pasn

‘aA0ge pauleq

‘paresauab sI YOO oy swn

ay} Je sniels yieay sjuaned ayy o} Jusuipad
sjuswieal} 10 sainpasold onnadelay)

Jo ‘onsoubelp ‘[eolbins ‘jeuonuanidul

Il'e duyep o} pasn si 1alqoereaddd siuL

"<)NSeY> 8y} 10} <JUBWWOD> PBINIoNIS
10 1x8} @81 B Yoddns pue o} 3ui| 0} pasn

<snjelg>

<uonduosag>

<adA|>

<sq|>

<owl|oyeq>

<@noslqoereayoo>

<aInpeooid>

seInpadoid

<@puswwon>

JeuondQ Jo

paiinbay se|dwex3 pue sjusWIWOoD

SuoloUISay pue ‘sjuswalinbay
‘suonduosaq ‘suoneue|dx3

uonuyeQ

s1alqQ ereq
INX pue
SeINqUIY HOO

panunpuon

‘v 3navl

29



Ay E2369 - 12

‘anoeslqoereayoo

ay} 0} diysuone|as 8yl sauyep
<diysuonejayyur> ‘buiis:sx adAy Jo si yoiym
‘anoslaoereado . 0} ull/iejel 0} <qQuIT>

"JslgoeregyoD

[euondo *<w9|qoid> d110ads e 0] <ainpadoid> B S9SN pue syull YOO [euIdjul saulep siyl  Jayloue o} 10algoeregyDD auo yul| 0} pasn Uy DleuILu|>
*g0inos/uiblio
S} 0} Se pajepl|eA 8q Ued 4OD 8y} ulyiim
ejep Aue jey} os st siy| spelqoereaqdoo
papnjoul |le jo palinbal s| <82IN0g> "<juBWIWOD>
s| 108[qo/uonoes '0}9 ‘pJ0daJ aseoyyeay e ‘Jemod pue <awli] 8jeq> UaIp|Iyd Sey os|e ‘A10)s1y <e1npaooid>
aInpadold  9|qelnp ‘uelptenb ‘eanelal ‘pliyo ‘usied Jivy) <90IN0S> "<90UBIBJY> B IO <8|0YHI0}oYy> 8y} Jo <92IN0S> By} SI JBY} UORNHISUI
I palinbay ‘aned ayy ‘Jepiaocid aredyyeay e o} yui UB Ylim <JO}oy> Ue 0} Ul B 8q Ued 82In0g 10 ‘waysAs ‘uosiad ay} suyap 0} pasn <90IN0S>
'sbuuys 1o
Buuys 1xa) pepoo pue painoniis e Jo ‘sbulis
Jo Bupys xa} painonils e ‘Buuis 1xa) 981} B '<@INPad0Id> 8y} 0} SAlle|a) UOIIe0|
[euondo '0}9 ‘Is8y0 Jousjue ‘Yapinoys Yo suoddns jeyy adA) uonduosegpepo) e si siyl |ediwoleue ol0ads e aquosap 0} pasn <ols>
'sbuuys Jo
Bulis 1xa) papoo pue painoniis e Jo ‘sbuiuis
1o Bups 1xa) painonils e ‘Buuls 1xa) 981} e '<@INpadoid> 8y} 0} aAleas uonisod
jeuondo *018 ‘snjgnoap |esdle| Yo ‘euidng suoddns jeyy adA) uonduosegpapo) e si syl |esiwoleue ol0ads B aquUosap 0} pasn <uollsod>
'sbulys o
BuLis 1xa) pepod pue painoniis e Jo ‘sbulis
10 Buis 1xa] painjoniis e ‘Bulils 1xa) 81} e ‘anbiuyosy
jeuondo ‘019 ‘Asdoiq yound ‘yoeoidde Jousuy suoddns yeyy adAj uonduosegpapo) e si SiyL [einpaoo.d oyoads e 8quUosap 0} pasn <poyleN>
'sbuuys 1o
Buuis 1xa8) papoo pue painioniis e o ‘sbulls
019 ‘(d44) ewseld Jo Bupys 1xa} painionils e ‘Buuis 1xa) 981} B '<@INPad0Id> 8y} UM pajeloosse
jeuondQ  usazouy ysai} ‘(DgHd) SII90 poolq pal paxoed suoddns yeyy adAj uonduose@papo) e si SsiyL (s)<e@ouelsgqng> Aue aquosep 0} pasn <@oueISqng>
UMY Oeuleul>
ue ybnoiyy YOO 8y Ul <}onpoid> e o}
'0}0 ‘onayisold pejueidwi  yul| 10 <}ONPoI4> By} ISI| Joyle Ued }| ‘aA0qe '<@INPad0Id> 8y} YlIM pajeloosse
jeuondo ‘uiol [eloyipe ‘oje||liqyep/iayewaded paquosap ‘<jonpoid> Jo asn oyoads e si siyl (s)<ionpoid> Aue aquosap 0} pasn <jonpoid>
'0}9 ‘ewoue|aW "HOD 8y} UlYyIM <wia|qoid> € 0} Yul| B JO '<@INpadoid>
jeuondo  jueubijew ‘uonotejul [eipJedoAw ‘uled 1sey)  <we|qoid> e o <uonduose@> e oq UBD SIYl 8y} 1o} (S)<uoneoipu|> 8yl 8quUosep 0} pasn <uoneolpul>
‘<abueyuonelng> e Jo <uoieingpaxi4>
‘010 ‘sawl Jaquieyo oureueq ‘Adelsay [eoisAyd e se Jo (adAj uonduosagpapo)) ‘<uoneing>
jeuondo ‘syjuawieal) uonelpels Jo Adessyjowayn <uondiosa@> e se passaldxe aq UBd Siy| B SOA|OAUI <BINPB0I4> B UBYM Pas() <uoneing>
‘<abueyAouanbai4> € 10 <Aousanbaiqpaxi4> ‘(a|dwexa o} ‘syjuswiesi)
Adesay) [eoisAyd e se Jo (adAjuonduosagpapo)) JO SOl8S B) pajejal ale <ainpadoid> awes
jeuondo ‘syjuawieal) uonelpels Jo Adessyjowayn <uonduosa@> e se passaldxe aq UBD SIYl 8y} JO 90USIIND00 SUO UBY) 8I0W UBYM Pas() <Aousnbal4>
‘<gloyJoloy> '<@INpadoid> ay} pIp
jeuondo 1sibojoipse) Buninsuo) ‘Qy ‘eoq 'O uyor UB SapN|oul puUB <I0}oY> O} YUl| B S| SIYy | oym (s)<lauonoeid> ay) aquosep o} pasn <Jauonoeld>
'<I0J0y> '<@)IS> Se paulep s jusned
ue 0} Xul| e se Jo (adAjuonduosagpapo)) oyl uo uoledo| [edlsAyd ~auop sem ainpadoid
jeuondo [fendsoH Aweyn <uonduosa@> e se passaidxe aq ueod syl ay} a1aym uoneoo| olydesboab ayy sauleqg <uoneoo|>
JeuondQ Jo soldWeEXS pUE SIUBWLWO suonouIsay pue ‘sjuswalinbey Lomuie, wﬂow__nmmﬂmo
pasinbay _ 3P W 0 ‘suonduosaq ‘suoneue|dx3 nuyea X P
seInquIyY 400

panunpuon

‘v 3navl

30



Ay E2369 - 12

‘010 ‘Adesay] |edisAud ‘Anjioeq

a1ep wigl Buo ‘Aeys Aujioe4 BuisinN
‘uoneN|IqeySY ‘USIA 92O ueisAud ‘USIA
wooy Aousbiaw3 ‘uonezieyndsoH jusnedu|

[euondo

[euondo

Jjeuondo awl] eyeq Jeunodug
papn|oul
s! Joslqo/uonoes
sJajunooug
Jl paiinbay

Japinoid aleoyyeay e 1o wajshs

aJeoyyeay sy pue juaned ay} usamiaq ‘eoe}
-0}-90B} UOU UdAS ‘uopjoelajul Aue Jo ‘(Jayjo
Jo ‘Aojesidsal ‘leuonednooo ‘[eoisAyd) Adesayy
1o Juawyeal} Aue Jo ‘YSIA yieay awoy ‘USIA
woos Aouabiawa ‘YUSIA DUl JO B0 ‘(81D
wuslbuol Jo ‘Ayjioey Buisinu ‘geyal ‘einoe)
uoneziejidsoy e aq UBO <I9}UNOOUT> Uy

[euondo

jeuondo 'SJUBWWOY 995
‘<pJo|y> 8y} yoddns ey} spiodas aiedyieay
10 ‘walsAs ‘sjuswinoop Jaylo IO ‘PI0daI yjeay
jeuosiad ‘Arewiwns abieyosip ‘ejou [eolUIO

'sbuiys 1o

Buuys 1xa) papoo pue painoniis e Jo ‘sbulis
Jo Bups 1xa) painjoniis e ‘Bulis 1xa) aal) e
spoddns jeyy adA) uonduosagpepo) e si siyl

'S109[00 Byep 81810sIp 10} S| diIoads-woishs
10 YH3 se yons sq| Jeulayul, Jo ‘laquinu
Jeuas “aquinu Q| 1onpoid ‘Jequinu Ajnoes
[e100S ‘Jequinu 8suddl| S JBALP B SB Yyons sq|
JeuldXs, sepnoul siyL “<qposlqoereqdoo>
8y Jou s| Inq 108(qo erep e o}

saljdde eyl <q|> Aue Jo} Jauiejuod e si <sq|>

‘pifeA ||e ase abuel awi]8yeqd e Jo

‘awl] aleq arewixoidde ue ‘ebe ue ‘awl] 8yeq
10exa ‘AjoAloadsollal payos||0d aq Aew

Blep <Jajunodug> [eol0}sIy ey} Joe} ay} o}
anp Ing ‘e|qissod se A[g)einooe se painddo
<J9)UNooUT> 8y} <awl|dle > oy} ssaldxe
pinoys <awi] 8le@> ‘<I8lUNoouUT> B 104

‘spalqoereayoo Ife jo palinbay

*SJUBA® |BOIUID
ubis pue swa|qoid 0} Ajdde jey; Aue
AJeinored ‘papnioul 8q pinoys sisjunoous
aledy)|eay |BolLO}SIY pue Jusdal jusuiued
|le pue juaoal Jsow 8y} ‘wnwiuiw e 3y

‘sbey
no1jdxa eyeudoidde ayy Jepun Buojeqg Ajjoaiiod
ey} ejep Aue urejuod o} pasn aq o} |ON S! )|
"Aluo sjuswwod ayewBba| 0} pajoUisal s siyL

"<adA] > <ielunoouz> a8y} sauyaq

‘<Agpanss|> pue ‘<q|> ‘<adA|> sjuswas|d
plIyo sapnjoul yoiym ‘edA] | Jo aoueisu|

<aInpedoid> 8y1 pue juened sy}
0} JUBAB[OJ SBWI} PUB SBJEP BUlBp O} Pasn

‘aA0qge pauleq

1uawbpn( yuspuadapul Buisiolexa

‘10e1u00 UdAIB e e Juaned ayy Buneas) pue
Buissasse Joj Ayjiqisuodsals Arewnd sey oym
Jauonoeld e pue juaijed B usamiaq JOBJU0D
B OS|E S| }| 'SUOI}OBIS)UI 99B}-0}-99€) UOU

Se ||lom se ‘sjuawyuiodde ‘sysiA apnjoul Aew
‘uolpuod sjuaiied ayy Bunealy Jo ‘Bunenjess
‘Buisoubelp Joy Anjiqisuodsas Arewnd yum
palsan s| oym Jauonoeld e pue jusned e
usamiaq ‘Bumes ay} jo sse|piebal ‘uonoeiaul
UE S| Jajunodug uy ‘AIolsIy yyeay [eouolsiy
10 SNJE}S yieay uaind sjuaiyed ay) o}
sullad siajunodous aledylesy Aue aquosap
pue }si| 0} pasn s }08lqOereayO0 siuL

"<8INPB00I4> By} 10} <JUBWIWOD> PaINjoNnIs
10 1x8} 981} B Yoddns pue o} 3ui| 0} pasn

‘<@dualsjoy>

<adA|>

<sq|>

<awl| ayeq>

<@noslqoereayoo>

<Jomnoouz> SJojunoouy

<@puswwon>

[euondo “oplo ‘uonduoseld e 0} <eousiaeY> Y "<90UBI9JOY> O} YUl| € SI SIYL © 0} <aINpad0Id> BU} Yul| O} Pasn) <qleduaseey>
[euondo Jo soldWeXT DUE SILBWILO SuonoUISaY pue ‘sjuswalinbay LomuLs wﬂow_nncummﬂmo
pauinbay _ 3 pue sy 0 ‘suonduosaq ‘suopyeue|dx3 muied INX p
S9INQURY OO

panunpuon

‘v 3navl

31



Ay E2369 - 12

[euondo

‘SjuBIWO)) 883

‘<paly> 8y} poddns jey) spiooal aseoyyesy
10 ‘walsAs ‘sjuswnoop Jaylo 1o ‘pIodal yyeay
Jeuosiad ‘Aewwns abieyosip ‘ajou [eoluld

‘sbey
yoidxe ereudoidde ayy Jepun Buojaq Ajosiiod
ey} ejep Aue urejuoo o} pasn aq o} |ON S! 1
"Aluo sjuswiwos ayewniba) 0} pajouisal si siyL

*<J9IUNOOUT> By} 10} <JUBWIWOD> PaIN}oNI)s
10 1x8} 991} ® poddns pue 0} yui| 0} pasn

‘<@ouBlejOy>

<@puswwon>

jeuondo “Jopio ‘uonduosald e 0} <edoUBIS}OY> VY '<@ouBlajey> 0} YUl B SI SIyL B 0} <Jejunodu> 8y} yul| 0} pasn <Q|edousisyey>
‘anoelqoereayoo
oy} o} diysuonelas sy} seuyep
<diysuonejayyur> ‘buuis:sx adAy Jo si yoiym
<wis|qoid>  ‘aroalqoeIeqy DD B 01 Jull/iepel 0} <apuIT> "JelgoeregyoD
[jeuondo oy1oads e 0} <I9UNOdUT> Ue JO Ul B S9SN pue Syull YOO [euldiul saulep siyl  Jayloue o} 1oalqoereqyDD auo yul| 0} pasn JurmHODleUILIU>
*goJnos/uiblio
S)i O} Se pajepl[eA g ued OO Y} ulyim
ejep Aue jeyy os si siy| ‘syelqoereqdoo
papnjoul |le jo palinbal s| <82IN0g> "<juBWIWOD>
s1 108lqo/uonoes *0}9 ‘pJ0daJ aseoyyeay e ‘Jemod pue <awi] 8je> UaIp|Iyd Sey os|e ‘Ao)s1y <leyunoouz>
slayunoouy  o|qelnp ‘uelpienb ‘aaielal ‘pliyo ‘uaied Jivyy <90IN0S> "<90UBIBJY> B IO <8|0YHI0}oYy> 8y} Jo <92IN0S> By} SI JBY} UORNHSUI
JI paiinbay ‘ualed ay) “4apinoid asedyiesy e 0} 3ul UB UM <JOJOy> Ue O} YUl B 8g UBD 92IN0S 10 ‘wasAs ‘uosiad ay} suyap 0} pasn <92In0S>
‘alnpaooid 1o
J3JUNO2US By} 10} PAJUBWINOOP pUE pauleiqo
jeuondo SBeM JUSSUOD Jey} JUsWNo0p 0} pasn S| SIyL <juasuo)>
*ainpaooid 0y Joud 'sbuus 1o
sAep / sjuabe Alojewejul-nuy [eploiais-uoN  Buuls 1xa) papod pue painyoniis e Jo ‘sbulis '<)1sanbayiapiO> Ue S| <I18junodu3>
Jo uudsy oN ‘einpadoud o} Joud ¥yeam suo 4o Bupis 1xa} painonils e ‘Buuls 1xa) aai) B e uaym Ajewnd pasn ‘<iejunooug>
Jo} slexo0|g eleg ploH ‘yblupiw Jaye O4N suoddns ey adAj uonduosagpapo) e si siyl B 10} <SUONONJISU|> Bulyep 0} Pasn <suolonJsul>
‘]9 ‘Bwouejow "HOD 9y} UIYIM <wa|qoid> & O} jul| B IO '<J@lunoouz>
jeuondo  jueubijew ‘uopolejul [eipJesoAw ‘uled 1sey)  <wid|qoid> e Jo <uonduoseg> e aq UBd SIyl 8y} Joj (S)<uoneoipul> 8y} aquosap 0} pasn <uoneolpul>
‘<abueyuoneing> e 10 <uoieingpexi4>
Adesay |eoisAyd e sk Jo (adAjuonduosagpapo)) ‘<uoneing>
jeuondo ‘sjuswieal} uonelpel Jo Adessyjowsy) <uondiosag> e se passaldxe aq Ued S|y B SOA|OAU| <JBJUNODUT> B UBYM Pas <uopneing>
‘<abueyAousnbai4> e 1o <Aousanbaiqjpaxi4> ‘(e)dwexa Jo} ‘suolssiwpe/s)SIA
Adesay |eoisAyd e sk Jo (adA)uonduosagpapo)) JO SB1I8S B) pajejal aJe <Jajunodug> awes
[jeuondo ‘sjuswieal) uonelpel Jo Adessyjowsy) <uonduosa@> e se passaldxa aq UBD SIYL By} JO 80USLINDI0 BUO UBY} 8I0W UBYM pasn <Aousnbal4>
‘<@|0yJ0)oy> '<Jelunodoug> 8y} pey juaied sy} woym
[euondo ueisAyd Bunnwpy ‘a ‘eoq "o auepr UE SapN|oul puB <I0}0y> O} YUl| B SI SIYy| UIM (S)<Jouoiiorid> 8y} 8quosap 0} pas <JauolorId>
'<J0jOy>
ue 0} yul| e se Jo (adA]uonduosagpapo)) ‘<Jounooug>
jeuondo [eydsoH Awreyn <uonduosa@> e se passaldxa aq ued siyL 8y} JO (S)<uolyeo0T> au} 8qIoSap 0} Pasn <uofeoso]>
'sbuuys Jo <Jauonoeid>
Buuys 1xa) pepod pue painoniis e Jo ‘sbulis pue <uoied0T> Yim passaidxe
Jo Buis 1x8] painjoniis e ‘Bulils 1xa) 8} e Ajerendoidde alow aqg Jouued <isjunooul>
pasinbay spoddns jey} adA) uonduose@pepod B SISIYl I ‘<J8junodu> [enjoe 8y} 8quUOSap 0} pasn <uonduosaq>
JeuondQ Jo suonouIsay pue ‘sjuswalinbay s109[q0 eleq
so|dwex3 pue sjuswwo) . . uoueq TNX pue
pasinbay suonduosaq ‘suoneue|dx3
seInquIyY 400

panunpuon

‘v 3navl

32



Ay E2369 - 12

[euondo
Jeuondo paj|eoue) ‘ploH UQ ‘sseo0id U] ‘Buipusad
'0}0 ‘uolyen|ena
pue dn-yiom ainpaooid-aid ‘uoneyjiqeys.
jeuondo xouls ‘uonel|igeyal aniesadoisod
uolyepuswiwoday
juswyeal] ‘uoleynNsuo) o4 jsenbay
‘leslajey ‘uonezuoyINy ‘UoiezuoyINy
104 1senbay ‘uonduosaid ‘1epiQ ‘Jepuiway

[euondo
awl ajeq
[euondo uons|dwo) ueld ‘Dwi]8eq HEIS ueld

papnjoul si 18[q0
Juonoesg ale) Jo
ueld i painbay

HUHDDIBUISIU| Ue Se 0} paliael
aq [|Im }nsel 188} oloads e Ji bl umo sy
ul algoeIEaYDD [enuslod e si <isel> yoes

'SON[eA 1X8} PaINjonJls paulep
By} JO BUO 8( 1SNW Jey} JUBUOD PaJoLIsal
yum adAj uonduosagpapo) e si Siyl

'sBuiys 1o

Buuys 1xa) pepoo pue painoniis e Jo ‘sbulis
Jo Bups 1xa) painjonsis e ‘Bulis 1xa) a8l e
spoddns 1eyy adA) uonduose@pepo) e si siyl

'SON[eA 1X8} paInjonJls pauyep
B} JO BUO BQ ISNW Jey} JUBJUOD PBJoLISal
yum adAj uonduosagpapo) e si SiylL

'$109[q0 Blep 8)81osIp 10} S| oiyloads-waishs
10 YH3 Sse yons sq| Jeulaiul, Jo ‘Jaquinu
|leuas ‘Jaqwinu | 1onpoid ‘“4aquinu Ajunodag
[e100g ‘Jequinu 8suddl| SJBALP B SB Yyons sq|
Jeussixs, sepnjoul sIy1 ‘<aposlqoereayod>
8y} 1ou si Inq 108lqo erep e o}

saljdde ey} <q|> Aue Joj Jauiejuod e si <sq|>

‘<abueyawi] ayeq>
B JO <awl]9leqioex3> ue se
passaidxe oq pjnoys <awi|eyeq> <ue|d> v

'spelqoereayd0o Ife jo palinbay

‘suoleziuebio

pue siapinold pajosye |e o} Jauuew

Ajpwiy e ul pue Ajgreudoidde pajesiunwiwod
aq 0} sabueydo Aue mojje o} pue

‘Aiwey J1vy) pue jusied 8y} Joj SOUBIUSAUOD
pue aseo azjwndo o} ‘Aleyes sned

2INSSE ‘}0I|JU0D ploAe 0} Juaned Siy} 1oy 8led
[eojuo Buipuad pue jJualind 8y} puejsiapun
0} UonN}ISUl 8Jedyleay Jo ‘walshs

“Japinold Bunywpe ‘Buinsuod ‘Buinieosl
Aue smojje syl uswanoidwi Ayenb
aseoyyeay pue Alejes juaned ‘Juswaebeuew
oseas|p ‘uonuanald aseasip 1oy pasn

aqg Aew 1ey; sydwoud Buipinoid jo sesodind
1o} a1ey paoe|d aq os|e pjnoys siepuiwal
[eoiuln *Aoeaud jo senssi 0} enp paules}Suod
ssajun ‘pajsl| 8q pinoys juaned ayj jo

a1eo Bujobuo pue jusiind ay) o} soueoyiubis
[eolulo jo juane Buipuad Jayio Aue Jo
‘s90INIBs ‘sainpadold ‘sjelsajal ‘sjuswiuiodde

:MO|8q SMO|[O}
se paulep Buuis X elep <isenbayispiO>
[enjoe 8y} SulelU0D <ijsenbeyiepIiO>

"<SNjeIS> <UB|d> U} 8ulep 0} pesn

‘<ue|d> ainpaooid-aid
10 <ue|d> 8JeD Pa|Ie}op B Sk Uyons <ue|d>
B U] s<isanbayJaplQ> auo UBY} alow aie
219y} UByMm 18s <ue|d> B aquosep 0} pasn

S|
wa)l <ue|d> ay} <adA|> jeym aulep 0} pasn

‘<hgpenss|> pue ‘<q|> ‘<adA|> sjuaws|o
pliyo sepnjoul yoiym ‘edA1 Q| jo @ouelsu|

‘<ue|d> a8y} pue juaned ay}
0} JUBAS|9J SBWI} pue sayep aulep 0} pasn

‘aA0qge pauleq

*0)}0 ‘sjuswiuiodde

‘siopJo jsed apnjoul Jou Seop 8Jed Jo

ue|d "Juaied ay) jo ated Bujobuo pue Juaind
ay} o0} aoueoubis [eoluljo Jo Juans bBuipuad
JaY3o Aue Jo ‘sadlnies ‘sainpadoid ‘s|ellajal
‘sjuswiulodde ‘siapio Buipuad Jo ‘eyg|dwooul
‘anijoe ‘si jey) ‘annoadsold Aue aquosep

<jsenbayJapiO>

<snjels>

<uonduosaq>

<adA)>

<sq|>

<owl|oyeq>

33

<@noslqoereayoo>

[euondo ‘s1oplo Buipuad Jo ‘eya|dwodul ‘9Aioe ||y pue jsi| 0} pasn s }08lqOeead DD SIuL <ue|d> aled jo ueld
JeuondQ Jo SuoloUISay pue ‘sjuswalinbay seldo ereq
so|dwex3 pue sjuswwo) . \ uonuyeq TNX pue
pasinbay suonduosaq ‘suoneue|dx3
S8INquUIY Yoo

panunpuon

‘v 3navl



Ay E2369 - 12

'0]0 ‘UONIEDIPAW BWEU puelg ‘UoiEBZIUNWWI

‘<@oueInsu|>
Japun paulejuod aq pinoys panoidde
uaaq Apeaile aAeY Jey) SUOIBZLIoYINY
'sysenbal uonezuoyine Buipuad

1o} Aluo pasn aq 0} sI }| "oA0qe ‘paulep

‘<)senbayiaplO>

jeuondo ‘2inpaooid ‘Juswieal} Joj UONBZLIOYINY  SB <UOlezUOYINy> JO asn oiioads B SI SIY]  <uonezuoyiny> oiioads e 8quosap 0} pasn <uopezuoyiny>
'suoonJisul
juened onoads ureyuod o} pasn aq
ued <suononusu|> 6e} ay| "anoge ‘pauyep ‘<jsenbayJlapiO>
jeuondo uolssiwpy ‘Juswiuioddy Se <Ja)unodu3> Jo asn oy1oads e S| SiyL <Japunoou3> oloads B aquUOsap 0} pasn <Jajunoouz>
‘suolonJsul
-0}e ‘Bujosunod [efoueuly ‘Buliesunod Ajiwey sned oyoads ureluod o} pasn aq
‘uolyen|ens 92IAI8S [eI00S ‘UoleN|eAd yieay ued <suononysul> be} ay] ‘edA]Jejunoouy ‘<jsenbayJlapiO>
jeuondp ewoy ‘Adesayy jeuoiednooo ‘Adesayl [eaisAud JO 9seD asn |eloads e S| <ddINeg> <d0IMIBS> O1j109ds B 9quOSap 0} pasn <90INMOS>
"9AOQE ‘paulep Se (uoneziunwwi) ‘<jsenbayJlepiO>
jeuondo 019 ‘1da ‘HININ ‘g ‘V siedaH <]oNpoid> Jo asn oyoads e Sl S|yl <uoleziunwiwi|> oi0ads e aquosap 0} pasn <uofeziunww|>
*aA0ge ‘paulep se (uoneslpaln) ‘<)senbayiaplO>
jeuondo ‘0o ‘Adesayjowsyd ‘uuedexoul <]onNpoid> Jo asn oyoads e S| siyl <uoledIpaN> d1oads e aquUIsep 0} pasn <uoneoIpaN>
‘anoge ‘paulep ‘<jsenbaylepiO>
jeuondp  -019 ‘siseyisoid ‘Joziingau swoy Uleyd|eaypn SE <}onpoid> Jo asn oyvads e si Siy | <]onpoid> oi0ads e aquosep 0} pasn <jonpoid>
‘suoionJsul
‘0o ‘welboipseooyds ssalis ‘sisal wened oyoads ureyuod o} pasn aq
uonouny Areuownd ‘993 ‘“Awoloslshosioyo ued <suononiisul> Bey ay] aAoge ‘paulep ‘<}senbayiaplO>
jeuondo ‘Asdoiq ‘DgD ‘punoseyn ‘ueoss |9 Se <alnpadold> Jo asn ol0ads e s| S|y <dInpadoid> dl1oads e aquIsep 0} pasn <aInpadoid>
'saN|eA 18} painjonuis pauyap
pajjeoue) ‘moys oN ‘readey BU} JO BUO 8( ISNW Jey) Jusluod pajoLisal
jeuondo ‘PIOH uQ ‘Buipuad ‘paisenbay ‘passpiO yum adAj uonduosagpapo) e si siyl '<snyels> <isenbayiepiO> sy} sauyeq <snjeis>
'sbuus Jo "1senbai <uonezuoyiny>
Bulils 1xa) papod pue painoniis e Jo ‘sbuils 10 ‘<I9lunodoug> ‘<8dIAIBS> ‘<uoleziunwiw|>
10 Bupis 1xa) painonils e ‘Bulls 1xa) 881} B ‘<UONBIIPSIN> ‘<}oNpoid> ‘<ainpadoid> e jou
[jeuondo suoddns 1eyy adA) uonduose@pepo) e si siyl  SI jeyl <isenbayiepiO> ue aquIsap 0} pasn <uonduosaqg>
'sBuuis 1o
‘uollelNSUOY ‘leuajey ‘uonezuoyiny  Buuis 1xa) papod pue painjonils e Jo ‘sbulls
‘UOIIBOIPSIN ‘uolieziunwiw| ‘}oNpold Jo Buns 1xa) painionils e ‘Buuls 1xa) 991} e
jeuondo ‘99IAI9S ‘@Inpadoid “sunodud ‘JepiQ suoddns yeyy adAj uonduossgpepo) e si siyL <adA] > <)senbayiepiO> 8y} sauyaqd <adA] >
's109(qo Ejep 9)210sIp 10} S| oyloads-walsAs
10 YH3 Se yons sq| Jeulsiul, Jo ‘Jequinu
Jenas “Jaquinu | 1onpoid ‘Jaquinu Ajunoes
[e100S “Jequinu 8suadl| SJBALP B SB yons sq|
Jeuldlxs, sepnjoul siy| ‘<qposlqoereqdoo>
8y} Jou S| Ing 109(qo ejep e 0} <Agpenss|> pue ‘<q|> ‘<edA]> sjuswa|e
jeuondo sa||dde jey) <q|> Aue Jo} Jauleluod B S| <sq|> pIIyo sapnjoul yoiym ‘edA| Q| jo @ouelsu| <sq|>
‘<)senbayieplO>
‘0o ‘ewl] 8eq wawjuioddy ‘<awll| 9yeioex3> ue se passaidxa oy0ads yoes pue juaied ayy
jeuondo ‘awl| 8jeq Jejunodug ‘ewl]8yeq aInpadoid  9q pPinoys <awl|sieq> <isenbayispiO> uy 0} JUBAS|SJ SBWI} PUB Sdjep dulep O} pasn <awl] ayeq>
JeuondQ Jo suonouIsay pue ‘sjuswalinbay
pasinbay sejdwex3 pue sjuewuiod ‘suonduosaq ‘suoneue|dx3 uonueq X

panupquoy "LV 3749VL

34



Ay E2369 - 12

palinbay

palinbay

[euondo

[euondo

reuondo

[euondo

papnjout si 108ld0
Juonoag are) Jo

'0} ‘S10[9SUN0D
‘sysidesay) ‘sasinu ‘sdN ‘Svd ‘sueldisAud

"SJUBWIWIOY 995

‘<MJo|y> ay} woddns ey} spiodas aiedyiesay
10 ‘welsAs ‘sjuswnoop Jaylo Jo ‘pIodal yiesy
jeuosiad ‘Arewiwns abieyosip ‘ejou [eolUIO
‘1opJo ‘uonduosald e 0} <aduaIvjeY>

"<Jojunooug>
10 <wa|qold> oli0ads B 0} <jsenbaylopiO>

'0}0 ‘p10oal asedyiesy e ‘Jemod
a|qeINp ‘uelpseNnb ‘eAneal ‘plIyo Guaied Jisy)

‘yibus| Jejoeieyo Aue Jo ag ueod j|

'6-0 ‘Z-B ‘Z-Y 189S 8} Woi} 8q Isnw Jajoereyo
18414 8y (") pouad pue (7) ai0osiapun
‘(-)ysep ‘6-0 ‘z-e ‘Z-y 189S 9y} Ul sidoeIeyd
jo dn spew aq 1snw < eslqQloloy>

8y "q|:sx se passaidxe s| pue

Ol Ul |IIM <JJ4010V> yoe® Jeyl Al 8yl s! siyL

'<S10J0Y> ||B 948 SE UOJ08S 181004 HDD
SIY} Ul PBUIBJUOD [[B 8Je <O[> pue ‘<Woi{>
‘<jualed> au} Jo s|ielep 8y} 1ey 810N
"uopo8S 481004 HOD SIU Ul S|ielep au) 0}
ull Apog pue JapesH YOO 8y} Ul <guolY>

*sJ0[@sunoo pue ‘sisidelay; ‘sueroisAyd
Buninsuoo annoe Aue pue ueoisAyd Arewnd
a1y Apenoied ‘paisi) g pinoys siepinoid

aleoyyeay Ay sjusiied ay} ‘wnwiuiw

B 1Y 'HDD 8y} jo uonoas <poddng> ay) Jepun
pais|| aJe siapinoid <poddng> -siepinoid
<poddng> aJeoy)eay-uou sjusied e Buns)
10} pasn jou si 108(qo elep Siyl <8|0H.0l0y>
UB Ylim <JOjoy> Ue O} 3ul| & SI SIyL

‘sbey
no1jdxa ayeudoidde ayy Jopun Buojeqg Ajjoaiiod
ey} ejep Aue urejuod o} pasn aq o} |ON S! )|
"Aluo sjuswiwod ayewBa| 0} pajouIsal s siy L

'<9oUBIBJeY> 0} MUl| € SI SIYL

"anoslqoereayod

ay} o} diysuoneas ay) saulsp
<diysuonepyyur> ‘Buis:sx adAy jo si yoiym
‘anoslqoere@yo0 & 0} jull/ajes 0} <gpjuIT>
B S9SN pue Syull YOO [BuIBUl SBulap SIUL

*g24nos/uiblo

S}i O} Se pajepl[eA 8q ued OO Y} Ulyim
ejep Aue jey) os si siy ‘spelqoereayod
|le jo palinbai S| <82IN0S> “<JUBWIWOD>
pue <awl|ajed> UaIpP|IYo Sey os|e
<90IN0S> "<d0UBIBJEY> B IO <8|0YI0Joy>

“<i0j0y> 8Y} 10} ] 199190 HOO 8yl S! SIyL

'"H0D 8yi ul erep

BU} UM POIBIOOSSE SWaISAS pue ‘Suoieoo)
‘suopyeziueblo ‘S[enpiAIpul 8y} JO [|B eulsp o}
Jourejuoo e se pasn si joslqoeregyo) Syl

‘Jusied 8y} Jo a1ed
[eoLo}sIy Jusuiued J0 JUBLIND 8y} Ul PBAJOAUL
siapinoid aledy)eay |je suysp o} pasn

‘<)senbayieplO>
10 <ue|d> 8y} 0} <JUBWIWOD> PaINjoNIls
10 1x8)} 984} ' poddns pue o} yul| 0} pasn

'<9oUBI8jeY> € 0}
<isenbayiopiQ> 10 <Ue|d> 8y} 3ul| 0} pasn

"1slqoeregyOD
Jayjoue 0} J08[qOBIRgHOD dUO Uil 0} PasN

"elep <jsenbayiepiO> 10
<UB|d> 8Y} JO <82IN0S> BU} S| 1By} UoiNHISUl

<@noslqo.opy>

<lopy> si0)0y
431004 400

s1apInoId

<slopInoid> aleoyyeaH

<@puswwon>

<Q|eousiajey>

<quITHODewRU>

ue|d §l palinbay ‘Jusiied 8y} “epinoid a1eoyyeay B 0} UIT  Ue UHM <IOJOy> Ue O} Yul| B g UeD 82In0S 10 ‘walsAs ‘uosiad sy} suyap o} pasn <90In0g>
<uonduoseq>
"0}0 ‘Bujures) 810 [eIpo}sSNd ‘J|as 1o} Japun adA] uonduossgpapo) e se ‘Juaned
jeuondO  @Jeo o} Ajjige ‘eouelsISSe INoyuMm uoneinquy  pauljep o pabibe) Aj@1elosip aq ued <[eon> 8y} 10} (S)<[eon)> oloads e aquUosep 0} asM <s|eon>
[euondo Jo soldWeXT DUE SILBWILO SuonoUISaY pue ‘sjuswalinbay LomuLs wﬂow_nncummﬂmo
pasinbay _ 3P W 0 ‘suonduosaq ‘suoneue|dx3 nuyea X P

S9INQURY OO

panunpuon

‘v 3navl

35



Ay E2369 - 12

‘salj|eloads

[eolbins pue [eslpaw o isi| YINY 9u}

0} payoyew aq pinoys siyy ‘Ajreap| ‘sbuis Jo
Bulis 1xa) pepod pue painonils e 1o ‘sbuis
Jo Buus 1x8) painoniis e ‘Buuis 1xa] 991} e

0}@ spoddns jeyy adAjuonduosegpapo) e sisiyl  "o|qedljdde usym <iooy> sy} jo <Ajeroads>
Jjeuondo ‘f1ebins |essuab ‘aieo Arewnd ‘ABojoipsen siepinoid aseoylesy o) saljdde Ajuewnd siy| aJeoy)eay Jo [eolpaw a8y} saulaq <Ajeioads>
'sbuuys Jo
Bulis 1xa) papod pue painoniis e Jo ‘sbuuis
Jo Buis 1xa) painioniis e ‘Buuls 1xa) 981}
FOE] e syoddns ey} adAj uondiosagpapo) e si ‘a|qeoldde uaym ‘<jusned>
jeuondO “ayjo edpiubls ‘eym ‘puegsny ‘plIyo ‘yusied siyl ‘siequiaw Ajiwey o} saldde Ajuewnd siyl 9y} 0} <JO}oy> By} JO <uole|ay> ay} sauleq <uopnejey>
's109(qo elep 8)810sIp 10} sq| oyloads-walsAs
10 YH3 Se yons s(| Jeulaiul, J0 ‘Jequinu
[euas ‘Jaquinu | 1onpoid ‘Jaquinu Ajindas
[e100S ‘Jequinu 8suadl| SJBALP B Se yons sq|
JEeuldlxs, sepnoul siyL ‘<qposlqoereqyoo>
8y} 10U sI Inq 108[go eyep e 0} ‘<Agpenss|> pue ‘<q|> ‘<adA|> sjuews|o
jeuondo sa||dde jey) <q|> Aue Jo} Jauleluod e si <sq|> plIyo sapnjoul yoiym ‘edA| Q| jo @ouelsu| <sq|>
"<UOISIOA> pue <adA]> reuondo yum '<JOJOy> Ue se <walsAguoneuwlou|>
jeuondo €2 UoISIo YHI awoy <aweN> Japun Buuis 1xa) e Aq passaidx] Ue Jnode s|iejep 8y} sauyad <wsjsAguonewloyu|>
'<JOJoy> Ue se
jeuondo olullD AHUNWWO) M}Joyinos ‘<awieN> Japun Buuls 1xa} e Aq passaidxg  <uoneziueblQ> ue Inoge s|ielap sy} sauleq <uonezjuebiQ>
'SaN|eA 18} painjonuis pauyap
By} JO BUO BQ 1SNW Jey} JUBUOD PaJoLISal
jeuondo umouyun “4aYlQ ‘ejewad ‘efep yum adAj uonduosegpapo) e si siyl ‘<lopuan> sauyaq <Jopuen>
‘<awil] 8)eloeX3> asn p|noys pue a|qissod
[euondo Se 9jelndde se 8q p|noys <yuigiosreq> ‘<yuigioered> sauleqg <yuigiosiea>
‘Buus pasitedun pue ‘pabbejun
‘agldwis e se pake|dsip 8q pjnoys }I se aweu
[euondo aud ‘aw ‘NI ‘eoq "o uyop  -uonejuasaidal sweu |ny Joj Buuis Aeidsip v <J0Yoy> 8y} sjuasaidal eyy Buuis 1xe) v <aweNAe|dsig>
*<OWEBNMOIN> ‘<OIIL> ‘<XIINg> "}JoS aweu
jeuondo ‘anoge a|dwexs 993 ‘<Ajlweq> ‘<d|ppIN> ‘<UBAID> JO SISISUOD PBWNSSE Jo dweu [ebs| Juaund sjusied ay | <aWENIUaLIND>
“<OWEBNMOIN> ‘<l > ‘<XIng>
jeuondo ‘anoge s|dwexs 993 ‘<Aiweq> ‘<a|ppIN> ‘<UBAID> JO SISISUOD '}Jos aweu pawnsse Jo [eba| Joud Auy <OWEeN[euolpPY>
3oeP <aWENMOIN>
Qud<elL> AIN<SRLL> [lI<Xi}ing> <OWEBNMOIN> ‘<8ilL> ‘<XIyng> ‘Yuiq
jeuondo  eog<Ajiwe4> AOUIND<SIPPIN> UYOL<UBAID> ‘<Aiweg> ‘<a|ppIN> ‘<UBAID> JO SISISUOD 1e uanib Ajjebs| sem jusied sy} sweu ay <dweNyuIg>
:Mojaq
[euondo SMOJ|0} SE (S)aweu jualed 1o} Jaueuod vy <oweN>
"<10}Oy>
jeuondo Ue Se <U0SI94> B Inoge Ss|ielap ayl sauyeq <uosiod>
JeuondQ Jo soldWeEXS pUE SIUBWLWO suonouIsay pue ‘sjuswalinbay LonIunG wﬂow_nncumﬂmo
pasinbay _ 3P W 0 ‘suonduosaq ‘suoneue|dx3 nuyea X P
seInquIyY 400

panunpuon

‘v 3navl

36



Ay E2369 - 12

"yibua) Jeyoeleyo Aue Jo aq ueod j
'6-0 ‘Z-B ‘Z-Y 19S 8y} Woi} 8q Isnw Jajoeseyd
18114 8yl (") pouad pue (7) ai09si9pun

papnjoul ‘(-)usep ‘6-0 ‘z-e ‘z-y 18S 8y} Ul siajoeleyd
sl 108[qO/uondes Jo dn epew aq 1snw <qjoalqoaousiajey>
s90UaIB)eY Y] "ql:Sx se passaidxa S| pue 0} 3ul| ‘<@oualajey>
41 pasinbay [IIM <Q|eduaisjey> yoee Jeyl 4l 8yl s! siyL au3 Joy 01 109Ig0 YOO 8yl SI siyL <@poalqoeousiejey>
181004 YOO sy ul
paulap aJe YdIym Jo S|iejdp ay} ‘<aoualajey> '$90IN0S BJEP [BUIBIXS 0} DD By} UIYIM
*0)e ‘sabew| Juswnoop B 0} sJajulod aJe 18)004 pue ‘Apog s@ouaJajal || Buluieduod sjielep ayl 1si| 0}
jeuondo ‘Hd3 1o saded ‘sjuswinoop [eoluljo ‘sajoiy ‘JapeaH YOO 9y} Woly S<|eoualaey> ||y Jaurejuod e se pasn si 1alqoeredy0D siyL <9ouaJejey> saoual9jey
‘sbey
yo1dxa ayeudoidde ayy Jepun Buojaqg Ajjoaiiod
ey} eyep Aue urejuod o} pasn aq o} |ON S! '<I0JOY> By} IO} <JUBWIWOD> PaIN}oni}s
jeuondo 'SJUBWWO) 995 "AJUO sjusWIWOD ayewybal 0} pajouisal s SIyL 10 1x8) 98l e poddns pue o} 3ul| 0} pasn <@puawwon>
'<I0}Oy> 8y} Jnoge
JeuondQ  UONEWLIOJUI PA|IEIOP SI0W O} <BJUBISJRY> Y '<90ULBIa)eY> O} YUl B SI SIY|  '<ddUdIajey> e 0} <I0}0y> ay} Yul| 0} pasn <Q|eouaiaey>
‘anoslqoereadod
ay} 0} diysuone|as 8yl saulep
<diysuonepyyur> ‘Buuis:sx adAy jo si yoiym
"<I9unoouz>  ‘gposlqorIeQYOD B O} qull/I8pel 0} <gpuIT> "JslqoereayoD
jeuondo 10 <wa|qoid> oyioads e 0} <I0J0y> SHUI B S9SN pue syuil YOO [euISlUl seulep Syl Jayloue o} 109lgoeiegyD)D 8uo yul| 0} pasn LUy DleUIBIU>
*90Inos/uiblo
S} 0} Se pajepl|eA 8q Ued OO 8y} UlLiim
ejep Aue jey) os si siy "spslqoerayod
|le jo palinbal sI <82IN0g> "<jusWIWo>
*0}e ‘pJ0daJ aseoyyesy e ‘Jemod pue <awli] 8je > UaIp|Iyd Sey os|e "Elep
a|qelnp ‘ueipsenB ‘eaiejal ‘pliyo ‘uaied Jioy) <90IN0S> "<90UBIBJOY> B I0 <8|0HI0J0Y> <IOJOY> 8y} JO <82IN0g> 8y} SI 1By} UolNISUI
paiinbay ‘aned ayy ‘Jepinocid aredyyeay e o} yur UB Ylim <IO}oy> Ue 0} Ul B 8q Ued 82In0g Jo ‘walsAs ‘uosiad ay} auyaep o} pasn <90IN0S>
'SaN|eA 18} painjonuis pauyap
umouun B} JO BUO BQ ISNW By} JUBJUOD PBJoLIISal ‘<juened> 8y} 0} aAle|al
Jjeuondo ‘anoy Jabuo oN AIOlSIH Joud ‘eAioy yum adAjuonduose@pepo) e SI SIyl  <I0y> 9y} Jo <SnjeiS> ayj ssaldxa 0} pasn <snjejs>
'<snjelg> pue
jeuondo WO XXX'MMM  ‘<AJlIold> ‘<adA]> ‘<enjep> SUIBUOD <THN>  '<l0}0y> 8y} JO <THN> 8y} ssaldxe 0} pasn <dN>
'<SNjeIS> pue ‘<Ajuoud>
jeuondo W09 XXX ® 90p[ ‘<adA|> ‘<anep> SUIBJUOD <|lB|NT> "<IOJOY> B} Jo <|le|\TI> 8y} ssaidxa o} pasn <|rew3g>
'<sneIS> pue ‘<Auoud> "<I0}Oy>
jeuondo GGGX GGGG-GGG-GGG ‘<adA| > ‘<enjep> suleluod <auoydsjal > ay} Jo <auoydajal > ay} ssaidxa 0} pasn <auoydsja] >
‘<snje}g> *(Aresodwa) ‘aAnoe)
€1026 pue ‘<Ajuoud> ‘<apogleisod> ‘<Ainunon> snjes e pue ‘(passjaid ‘Arewnd) Ayioud
‘sajels pajun ‘elulofiien ‘Alunon obaig  ‘<edulnoiderels> ‘<Aunod> ‘<AiD> ‘<gaurl> Jo (9010 ‘awoy) adAy e Ayoads ue) "<iojoy>
jeuondo ues ‘obeiq UeS ‘gz aNNS ‘peoYy YNwsS vegL ‘<laur> ‘<adA]> sureluoo <ssalppy> By} Jo <SsaIppy> ay} ssaldxe 0} pasn <ssalppy>
JeuondQ Jo suonouIsay pue ‘sjuswalinbay s109[q0 eleq
so|dwex pue sjuswWwo) . . uonuyeq TNX pue
pasinbay suonduosaq ‘suoneue|dx3
seInquIyY 400

panunpuon

‘v 3navl

37



Ay E2369 - 12

"prepuess ainjeubis [BUBIP TAX S.OEM
ay) 198w Jey) sainyeubis [enbip aq isnw Asayy

"HOD BU) UIYIM BJEp AU YIM pajeloosse

[euondo ‘40D dU} UIYUM pasn aie <sainjeubig> j| <sainjeubig> |[e 10} JOUIBIUOD BU} SI SIY L <einjeubiSHOO> sainjeubls
"<JUBWIWIOD> Y} Ul 0} palIdjal Jo Jnoge ‘<@ouslajeY>
jeuondQ  uOlEBWLIOI PajIBIap BI0W O} <BOUBIBJOH> W '<@ouBlajey> 0} YUl| B SI SIyL B 0] <juswwon> 8y} ul| 0} pasn <Q|eouaiay>
'<d|0yJo}oy> pue RULSITeL]
jeuondo <@HOY> YlIIM 90UBI9jal <I0J0Y> Ue S| SIyL <JUBWIWOD> 8U} JO <82IN0S> 3y} S SIYL <90IN0S>
'<)xg] ><uonduoseq>
Japun paoe|d aq pjnom jey; sBuus 1xe}
oldwis aq [Im <sjuawwo)> isoy ‘sbuuis 1o
Bulis 1xa) pepod pue painoniis e 1o ‘sbuis
Jo Buus 1x8) painoniis e ‘Buuls 1xa] 991} e
paiinbay ‘UBlOISIY d|qeleIUN U S| Jayie} sjualied spoddns jeyy edAj uonduosagpepo) e S SIyl  JuswwWo) [enjoe ay} sulejuod <uonduoseq> <uonduosag>
‘<ol 9)eioex3> ue se passaidxa
8 pINoys }| “<iuswwoD> ay} jo uiblo jo eyep
8y} 0} Jajal pnoys pue ajgissod se ajeinooe
Jeuondo awi] e JusWwwo) se aq p|noys <awil] 8ye><juswwo)> ‘<awl| dle@> <judWWoD> ay} SI SIyL <awl] eyeq>
"yibua) Jejoeleyd Aue Jo aq ued j
'6-0 ‘Z-B ‘Z-Y 189S 8} Woi} 8q Isnw Jajoereyo
18114 8yl (") pouad pue (7) aiodsiapun
papnoul ‘(-)ysep ‘6-0 ‘z-e ‘Z-y 189S 9y} Ul sidoeIeyd
s1 108[qO/uonoes jo dn apew aq }snw <deslgoiuswwon>
sjuBWIWO) Byl ‘|:sx se passaldxe s| pue 0} Jui| ‘<UBIWOD>
§l paiinbay 1M <@gpuawwod> yoes jeyi d| 8us si siyL ay} 1o} @I 109[q0 HOD 8y sI siyL <@aposlqoswwod>
“Jlosy 18lqo
Blep YOO 8y} ulyum paureiuod Agreudosdde
QI0W dlJe Jey} Blep UONeJSIuiWpPE 10 [BDluljd
JUBAS| 100 UIBJUOD 0} PapusUl Jou ale
g 108[qo ejep YOO e 0} Juswwod, e apiroid
"UOI}8S 191004 YOO SIY} Ul 0} papuaUl aJe ey} SJUBWIWOD Palnjonlis
paulep aJe Yolym Jo sjielap ay} ‘<juswuwod> 10 }x8) 981} 8le <SJUBWWOD> YOO Y}
e 0} sieuiod aie 19)004 pue ‘Apog UIYLIM erep AUB Yim pajeloosse <sjuswwoD>
jeuondo ‘JopeaH YOO Y} WOl S<guawwoD> ||y X9} || sulejuod joslqoereqynD siul <juswwon> SjusWIWo)
'<J0jOy> "PaIOIS S| J| BIBYM 10 pasSadoe aq
ue 0} yul| e se Jo (adAjuonduosagpeapo))  UeDd <ddualaley> 8yl aiaym (S)<suonedsoT>
jeuondo <uonduosag> e se passaldxe aq Ued siy| aiow 1o auo 0} Jajuiod e S| S|y <suopeooT>
'<d|0yJo)oy> pue
jeuondo < J4010y> YlIM 80U8I8j8l <J0}oy> Ue S| SIy| '<90UBIOY> By} JO <82IN0S> 8y} SI SIYL <90In0S>
'sBuuis 1o
Bulis 1xa) papod pue painjonils e 1o ‘sbuis
1o Buus 1x8) painoniis e ‘Buuls 1xa] 981} e
jeuondo d'?H uoissiwpy spoddns yeyy adAj uonduosagpapo) B SI SIYl  "<8duaIsiey> ay} jo <uonduoseg> e s siyl <uonduosag>
‘<ol 9yeioex3> ue se passaidxa aq
pinoys 1| "<eoualajey> 8y} jo uiblo Jo ayep
8y} 0} Jajai pjnoys pue ajgissod se ajeinooe
jeuondo awl] 8yeq @ouaiaey Se aq p|noys <awll] 8ye><aousiaey> ‘<awl|| dyeg> <ddoualajey> 8y} si siyl <awll] eyeq>
JeuondQ Jo soidwex & SIUBWIWO suonouIsay pue ‘sjuswalinbey oniuIe, wﬂow_EOmEmn_
pasinbay ICWEXT PUE SIUBUILIOY ‘suonduosaq ‘suoneue|dx3 uomiuyed X pu

S9INQURY OO

panupquoy "LV 3749VL

38



Ay E2369 - 12

‘ainyeubis [eybip Atejoudold e Joy pasn aq
ued Jaureyuoo/Be} siyy ‘|INLSY Wolj piepuels

‘ainjeubls

Jeuondo Anoes YoD 8y} jJo asesjal ay} [iun [enbig DEM © IO} JBUleuoD € S| SIyl <ainyeubig>
'<9|0YJ0)oy> pue
Jeuondo <@HOY> YIM 90ouaI9jal <I0)0y> Ue S| SIyl ‘<alnjeubiS> 8y} Jo <a2IN0S> 8y} SI SIYL <90IN0S>
‘<ainyeubis>
uiyim ainyeubis enbig INX OEM
ay} 0} [eulalxd S| Jey} <ainyeubis> ayy 0}
dl Jayo Jo [euonnISUl UB XIJje 10 SJUEM Jey}
‘<Agpenss|> pue walsAs [eulaixa Aue mojje 0} 19)oNnq e S| Siyl
jeuondo ‘<q|> ‘<adA]> ‘<awilole@> SUIBUOD <S|> ‘S| <ainjeubiS> [eussixe ue sassaldxe Siyl <sq|>
'sbuuys 1o
Buuis 1xa) papod pue painoniis e Jo ‘sbulis ‘ainyeubls
Jo Buus 1x8) painoniis e ‘Buuls 1xa] 991} e [eubig TAX DEM a9 Isnw saseod e ul
jeuondo ainjeubis [eubig oem sHoddns yeyy adAjuonduose@papo) B SISiyl  yolym ‘<adA] > <ainyeubis> ay) sauyap SiyL <adA] >
"00|0
leusajul s,@01n8p Bunndwod [enpiAipul Ue woly
JOU pue 92IAI8S BWI} OIWOJe PAseq-}au B Wolj
BawWod Ajjeapl pjnoys awi} swi| aeq uoneas)
HOO "0S:## PUB G:i## WIOJ 8y} Ul SBUOZ
awly isixe Apuasaid a1ay] [selels 10 suoleN
“6°9] sannua [eonljod Agq paulwlialep ale
S9UOZaWI} SB ‘Bwayds 8y} Ul passaidxa aq
JOUUBD JUleJ}SUOD JBYE| SIY | "euoz awl} [eba|
B 9Q 18S}j0 dUOZaWI]| 8y} Jey} saiinbai Jeyuny
HOD 8yl 'Senujw pue sinoy ul }syo ue Jo
‘[awi} NNz Jo ‘awi} pajeuIpIood [esiaAlun] Z
Buisn Jayie ‘1@sy0 suozawi) B ssaidxa jsnw
awi] ajeq ainyeubis YOO 'SPUOIasS apnjoul o}
uoisioaid YiM ‘Fewulo} swi-elep L098-0S| ul
jeuondo passaidxe aq 1snw swi|ajeq ainyeubis OO ‘awi} <alnyeubig> ay) si sIyL <euwll| ereqioex3>
"yibua) Jejoeteyo Aue Jo aq ueod j
'6-0 ‘Z-B ‘Z-Y 189S 8} WoJ} aq ISsnw Jajoereyo
papnoul 18413 8y () pouad pue (7) @109s19pUN
sl y8lqo/uonoes ‘(-)usep ‘6-0 ‘z-e ‘Z-V 19S 8U} Ul siejoeIeyd
sainjeubis jo dn apew aq isnw <g|aineubisyoo> ‘<ainjeubis>
41 pasinbay ayL "ql:sx se passaidxe s Q| iYL 8y} 4o} | 109[q0 HOD 8yl st siyL <@noslqoaineubis>
JeuondQ Jo suonouIsay pue ‘sjuswalinbey s109[q0 eleq
pasinbay sejdwex3 pue sjuewuiod ‘suonduosaq ‘suoneue|dx3 uonueq X pue
seInquIyY 400

panupquoy "LV 3749VL

39



Ay E2369 - 12

A2. IMPLEMENTATION GUIDE FOR THE CONTINUITY OF CARE RECORD V1.1
INTRODUCTION

The Implementation Guide contains instructions for using the CCR XML schema (see the Adjunct
to this standard) for generation of a standards-compliant CCR. The Implementation Guide is extremely
strict regarding requirements on the use and formatting of the CCR XML and extremely strict
regarding the content allowed within each field/ XML tag. This is an interoperability standard for data
expression and exchange, on paper as well as between healthcare information systems. Note that the
XML schema (the Adjunct to this standard ) that accompanies this Implementation Guide (Annex A2)
must be used with the Implementation Guide for validation of a CCR under this version of the CCR
standard. Other XML expressions of the CCR and related implementation guides may be authorized
through joint efforts of ASTM and other standards development organizations.

This Implementation Guide represents a generalized use case and constraints across all instances of
the CCR. Use-case specific Implementation Guides may be defined for specific domains that may
incorporate further constraints, as appropriate, provided they are derived from and are a part of the
formal ASTM CCR ballot process. A generalized use-case and constraints are required due to the
explicit fact that the originator of a CCR in the general use-case may not and is not required to know
the exact end-use case to which a CCR might be applied.

The constraints in the Implementation Guide are currently not formally expressed as XML
constraints. ASTM E31 Committee on Healthcare or others may provide sample XSLT/XPath
expressions expressing these constraints as well as sample patient data for use in testing CCR
implementations, but it is the responsibility of the entity doing the implementation to assure
compliance with the CCR standard, with this Implementation Guide, and with the CCR XMLschema,
or with other schemas and related implementation guides that may be authorized through joint efforts
of ASTM and other standards development organizations.

The core patient-specific data in the CCR are contained within the Body of the CCR Document

Object, as illustrated in Fig. A2.1.

A2.1 Scope

A2.1.1 This Implementation Guide contains instructions for
generating a standards-compliant Continuity of Care Record
(CCR) XML document. This Implementation Guide (IG) is
extremely strict regarding requirements on the use and format-
ting of the CCR XML and extremely strict regarding the data
content allowed within each field/ XML tag.

A2.1.2 The CCR is an interoperability content standard for
data expression and exchange, on paper as well as between
healthcare information systems, and strict adherence to this
Implementation Guide and the accompanying CCR W3C XML
Schema (or with other XML Schema and related implementa-
tion guides that may be authorized through joint efforts of
ASTM and other standards development organizations) are
required to support efficient interoperability. Unlike many
other standards in use in healthcare, there are no end-user or
vendor configurable fields in the CCR. Data optionality,
cardinality, enumeration, and specificity of mapping are tightly
controlled. Data content, their expression, and where exactly
they must be placed are explicitly defined. In many instances
the exact, enumerated allowed and required content is also
explicitly spelled out. A data element that has no content is not
permitted in the CCR XML.

Nott A2.1—Adherence only to the CCR XML schema is necessary, but
not sufficient to support interoperability.

A2.1.3 The implementation guide includes explicit require-

ments for implementation using specific XML tags, some of
which represent changes to the content from the first CCR
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standard. The CCR Implementation Guide is not a messaging
standard and does not allow configurable fields and latitude in
implementation. The benefit of current messaging standards in
healthcare is that in their abstract original form, they allow a
certain amount of latitude so that trading partners and institu-
tions can work out specific implementations relative to con-
crete use cases and environments. In actual, real world usage,
these tend to be static and point-to-point instances of data
exchange for a specific use case between or within controlled
networks.

A2.1.4 The CCR, on the other hand, is an open,
interoperable, content-specific standard for a patient health
record summary. It allows data from any entity to be ex-
changed securely with any other authorized entity that supports
the CCR structure and function as outlined within the Imple-
mentation Guide. There is no requirement that one entity have
any prior knowledge of or about the other, as long as the
appropriate security rules and policies are followed, so the
CCR must be implemented exactly as outlined in this Imple-
mentation Guide. To reiterate, there are no end-user or vendor
configurable fields in the CCR.

A2.1.5 This point cannot be made strongly enough: A CCR
from one entity must be readable by another entity with no
knowledge of how the originating entity created the CCR other
than this Implementation Guide and the accompanying XML
Schema. Any entity receiving a CCR should be able to follow
this Implementation Guide to the letter and be able to parse and
display a CCR from any other entity and vice versa.
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FIG. A2.1 Core Patient-specific Data are Contained within the Body of the CCR Document Object

A2.1.6 Important Note Regarding Compliance With This
Standard—The Implementation Guide is to be used with the
CCR XML Schema that is presented in Annex A2 of this
standard specification. A CCR instance must be valid against
the accompanying schema and the Implementation Guide (or
against other XML Schema and related implementation guides
that may be development through joint efforts of ASTM and

41

other standards development organizations) in order to con-
form to this specification. The CCR uses a condensed and
partially normalized XML Schema in order to constrain the
length and complexity of the XML Schema. This normalization
also simplifies versioning of the XML Schema to facilitate the
management of the CCR Standard. This means that certain
reusable tag and object strings and descriptions are normalized
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for the general use case, but may be constrained in actual use
cases. All compliance validation must be done against both the
Implementation Guide and the XML Schema, not against the
XML Schema alone. This Implementation Guide was devel-
oped to be rigid in order to avoid the endless customization and
variation that have plagued prior attempts to achieve
widespread, error-free clinical data exchange. The CCR repre-
sents standardized core data about a patient at any given point
in time.

A2.1.7 It is the responsibility of the entity doing the
implementation to assure compliance with the CCR standard,
with this Implementation Guide, and with the CCR XML
schema or with other XML Schemas and related implementa-
tion guides that may be authorized through joint efforts of
ASTM and other standards development organizations.

A2.1.8 In the future, compliance with this implementation
guide may be facilitated through XSLT transforms using XPath
expressions, Schematron schemas, RelaxNg schemas, and/or
other industry-standard mechanisms.

A2.1.9 Table of Contents:

Section
Scope A2.1
CCR Principles and Structure A2.2
Data Representation in the CCR A2.3
CodedDescriptionType A2.3.2
CodingSystem A2.3.3
Coding A2.3.4
Problems A2.3.41
Procedures A2.3.4.2
Products and Agents A2.3.4.3
Results A2.3.4.4
Object IDs A2.3.5
Links Between CCR Data Objects A2.3.6
with <Internal CCRLink>
Sequentially Repeating Object A2.3.7
Attributes
Representation of Dates and Times in A2.3.8
the CCR
with DateTimeType
<ExactDateTime> A2.3.8.1
<Age> A2.3.8.2
<ApproximateDateTime> A2.3.8.3
<DateTimeRange> A2.3.8.4
<Source> A2.3.8.5
Security and Privacy A2.4
CCR Implementation A2.5
The CCR Header A2.5.2
CCR XML Document Header A2.5.2.1
<CCRDocumentObjectID> A2.5.2.2
<DateTime> A2525
<Patient> A2.5.2.6
<From> A2527
<To> A2.5.2.8
<Purpose> A252.9
CCR Body and Data Objects A25.3
CCRCodedDataObjectType A2.5.3.1
<CCRDataObjectID> A2.5.3.1(1)
<DateTime> A2.5.3.1(2)
<Type> A2.5.3.1(3)
<Description> A2.5.3.1(4)
<Status> A2.5.3.1(5)
<Source> A2.5.3.1(6)
<Internal CCRLink> A2.5.3.1(7)
<Reference> A2.5.3.1(8)
<Comment> A2.5.3.1(9)
CCR <Body> Sections A254
<Payers> A2.5.4.1
<AdvanceDirectives> A25.4.2
<Support> A254.3
<FunctionalStatus> A2.5.4.4
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Section
<Problems> A2.5.4.5
<FamilyHistory> A2.5.4.6
<SocialHistory> A2.54.7
<Alerts> A2.5.4.8
<Medications>, <MedicalEquipment>, A2.549
and <lmmunizations>
<VitalSigns> and <Results> A2.5.4.10
<Procedures> A2.5.4.11
<Encounters> A2.5.4.12
<PlanOfCare> A2.5.4.13
<HealthCareProviders> A2.54.14

CCR Footer Sections A2.5.5
<Actors> — Persons, Organizations, A2.5.5.1
Locations,
Systems
ActorType A2.5.5.1(1)
<Person> A2.55.1(2)
<Organization> A2.5.5.1(3)
<InformationSystem> A2.5.5.1(4)
<References> A2.5.5.2
<Comments> A2.55.3
<Signatures> A2.5.5.4

A2.2 CCR Principles and Structure

A2.2.1 The CCR is defined as a data object that represents
a “snapshot” of a patient’s relevant administrative,
demographic, and clinical information at a specific moment in
time. The format of the CCR is XML. It must be well-formed
XML, and it must conform to the CCR XML Schema and this
Implementation Guide or with other XML Schemas and related
implementation guides that may be authorized through joint
efforts of ASTM and other standards development organiza-
tions. The CCR is an XML document, but the use of the word
‘document’ refers to the XML as a document, not to the CCR
as a clinical document — such as a Clinical Note, Encounter
Note, History & Physical, or Discharge Summary. To reiterate,
the CCR represents a summary of the patient’s relevant health
record at a specific point in time. In the electronic health record
(EHR) world, the CCR represents the patient summary, which
for many EHRs is called the ‘Overview’ of the patient or the
‘Patient Summary.’

A2.2.2 The CCR XML is defined using a set of core
principles:
A2.2.2.1 Structure:

(1) The CCR is an XML document that is defined within
this Implementation Guide as a Document Object.

(2) The CCR Document Object is constructed from a set of
discrete XML building blocks, which are defined as Data
Objects.

(3) The Data Objects are contained within Sections, such as
Medications, Immunizations, Problems, and Procedures, in the
CCR Document Object.

(4) Each discrete Medication, Immunization, Problem, Pro-
cedure represents a discrete data object within the CCR.

(5) A Medication List or Problem List, therefore, repre-
sents a list of discrete Data Objects, within a specific Section
and within the CCR Document Object (the CCR itself).

A2.2.2.2 All data within the CCR must be contained within
XML tagged elements.

A2.2.2.3 An element that has no content is not permitted in
the CCR XML.

A2.2.2.4 No data are allowed in the CCR to be contained
within XML tag attributes.
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A2.2.2.5 Concepts used more than once are defined as a
Complex Data Type, Groups, or Global Elements. Complex
Data Types are defined by adding the post-fix ‘Type.” Ex-
amples: ProblemType; CodedDescriptionType. All efforts have
been made to simplify and keep the XML Schema compact, but
not at the expense of detailed and explicit data expression. This
approach enhances human readability, particularly for clini-
cians and patients.

A2.2.2.6 Element and attribute names use the Pascal Nota-
tion where the first letter of each word is capitalized — example
<DateTime>.

A2.2.2.7 Normalization is provided through the use of
internal links for all discrete data objects that can potentially be
referred to more than once within the document, including
Individuals, Organizations, and Information Systems <Actor>,
References <Reference>, Comments <Comments>, and Signa-
tures <Signatures>.

A2.2.3 The CCR essentially consists of three core compo-
nents:

A2.2.3.1 A Set of Header Sections,
A2.2.3.2 A Set of Body Sections, and
A2.2.3.3 A Set of Footer Sections.

A2.2.4 The Header Sections define:

<CCRDocumentObjectID>
<Language>

<Version>

<DateTime>

<Patient>

<From>

<To>

<Purpose>

A2.2.5 The Body Sections contain the <Patient> data,

within the following Sections:

<Payers>
<AdvanceDirectives>
<Support>
<FunctionalStatus>
<Problems>
<FamilyHistory>
<SocialHistory>
<Alerts>
<Medications>
<MedicalEquipment>
<Immunizations>
<VitalSigns>
<Results>
<Procedures>
<Encounters>
<PlanOfCare>
<HealthCareProvider>

A2.2.6 The Footer Sections contain the normalized links
within the CCR for:

<Actors>
<References>
<Comments>
<Signatures>

A2.2.7 The CCR core structure is represented in Fig. A2.2.

Norte A2.2—Within this version of the CCR Implementation Guide all
figures/diagrams are derived from the proprietary commercial XML tool
XMLSpy (© 1998-2005 Altova GmbH & Altova, Inc.) from Altova
(www.altova.com). This is for the sole purpose of illustrating the concepts,
hierarchy, and object inheritance within the CCR. This is not an endorse-
ment of any product as any number of commercial and proprietary
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products could have been used to generate the Figures in this Implemen-
tation Guide.

A2.2.8 In all Figures and Tables in this Implementation
Guide, whether or not a given tag is optional or required is
defined as its cardinality. Cardinality is expressed as follows in
all Figures and Tables:

Required and Bounded To One Instance

Required and Bounded To x Instances

Required and UnBounded

Optional and Bounded To One Instance

Optional and Bounded To x Instances
Optional and UnBounded

A2.3 Data Representation in the CCR

A2.3.1 The Implementation Guide defines the expression of
patient-specific healthcare data within the core CCR XML
framework in Fig. A2.3. The core structure illustrated in Fig.
A2.3 represents the essential categories of data that make up
the CCR. These are the ‘sections’ that are data containers for
comprehensive patient data.

A2.3.1.1 Within these sections/content containers, data
within the CCR should be expressed in as much detail as
possible. The CCR is designed to promote highly structured
and coded information to support not only data exchange, but
also to support complex data expression as well as both human
and automated clinical decision support, through the use of
alerts, reminders, performance measures and sophisticated data
analysis.

A2.3.1.2 In an ideal world all data expression in healthcare
would be to a level of detail and standardization such that data
from any system representing a specific concept would be
identical to data from another disparate system representing the
exact same concept. At the time of publication of this Imple-
mentation Guide, that is not the case in healthcare. Therefore
the CCR XML has been defined to allow a range of expression
of data and data complexity. This standard strongly recom-
mends the use of controlled vocabularies, but these are
non-normative suggestions, and the standard has provided a
small number of ‘escape hatches’ for free text where deemed
absolutely necessary for those systems that cannot support
discretely structured, tagged, and coded data.

A2.3.1.3 As noted earlier, the CCR is set up as a Document
Object that is a container for Data Objects. That Document
Object is the CCR, and the Data Objects are the medications,
problems, procedures, encounters, immunizations, and the like
that are contained within the sections illustrated in Fig. A2.3.
The CCR supports the detailed parsing of any specific data
object into its detailed structured components.

A2.3.1.4 The medication Amoxicillin for example, would
represent a data object in the CCR. Its attributes within the
CCR are expressed with discrete specificity as attributes of that
data object, displayed as tagged data elements in XML.
Amoxicillin, therefore, has discrete tags for <BrandName>,
<Strength>, <Form>, <Quantity>, <Dose>, <Route>, <Site>,
<Indication>, <Instructions>, etc., and each of these is sub-
classed with a set of tags to promote detailed data specificity.
<Dose>, for example, is expressed as a <DoseCalculation> and
as <FixedDose> or a <DoseRange> and is further sub-classed
to express a <Value> and <Units>, any <Variable>, and an
optional <DoseCalculation>. The CCR medication data object

oo ==
B x =8 Xk =
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FIG. A2.2 Overall Structure of CCR

is structured to comprehensively support all prescriptions. This
includes inpatient as well as ambulatory or office-based medi-
cation administration, IV admixtures, home health and outpa-
tient administration and infusions, and all instances and ways
in which a medication/drug can be delivered to a patient. It also
covers medication administration and dosing from the young-
est neonatal patients to the oldest in our geriatric population.

A2.3.1.5 Similar levels of detail are supported for all data
objects in the CCR, tailored to the specificity needed to express
complex clinical and administrative concepts. In addition, the
CCR supports detailed coding of data and detailed data
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attributes with standardized coding methodologies such as
SNOMED CT, ICD-9 CM, ICD-10, ICD-10 CM, CPT,
LOINC, RxNorm, and the like. Although explicitly constrained
terms, term sets, controlled vocabularies, and code sets are not
completely defined within this Implementation Guide, future
Implementation Guides will contain explicit constraints rela-
tive to terms, term sets, controlled vocabularies, and code sets
as quickly as these can be defined by the ASTM E31.28 CCR
Subcommittee.

Note A2.3—The following XML elements are currently defined as
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xs:string, but should not contain arbitrary text strings: Within CodedDe-
scriptionType: ObjectAtribute/Attribute.

A2.3.1.6 In other words, the CCR is a comprehensive tool
for the detailed and encoded expression of patient-centric,
summarized clinical data. XML is the object-description lan-
guage used by the CCR to express data objects and their
attributes. Ideally all systems using the CCR for interoperable
exchange would express data using XML and would conform
to the standardized content detail that the CCR is capable of
supporting. Unfortunately, due to the lack of any comprehen-
sive and widely used clinical content standards for patient
summaries in healthcare, most systems have not been either
standardized or are not interoperable, and their capabilities
relative to structuring data vary widely.

A2.3.1.7 The emerging use of the IHE Integration Profiles
(Integrating the Healthcare Enterprise) created though the
collaboration with several standards bodies (HL7, DICOM,
ASTM, ISO, OASIS, IETF, etc.) has made great strides in
moving the industry towards a structured approach to data.
There is marked variability within the industry, however, and in
order to deal with this reality, the CCR XML has been designed
to allow an expression of data in a range of modalities, as
follows:

(1) Non-specific text strings,

(2) Coded text strings,

(3) Coded or un-coded text strings with an arbitrary level
of structure, and

(4) Fully structured and coded data expression.

A2.3.1.8 A significant amount of thought and effort has
gone into mapping the CCR to string-based and other XML
healthcare messaging standards and architectures such as
NCPDP and NCPDP Script, HL7 2.x and 3.0, HL7 CDA, and
X12 (specifically X12 standards such as the 837 claims
standard). In general, the CCR Implementation Guide, as noted
above, contains greater data specificity than some of these
string-based and XML standards, but care has been taken to
assure that the data needed to generate a message or document
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using one of these standards is supported within the CCR. The
intent is that the CCR would be fed by data coming from
messages and documents expressed in these standards and that
a system could generate a message or document consistent with
these standards from a CCR. In addition, ASTM International
and HL7 have a Memorandum of Understanding, for each
organization to work with the other toward the goal of
harmonizing HL7 and CCR content. Additional cooperative
work is ongoing with THE, NCPDP, and X12.

A2.3.1.9 To support the continuum of data expression
encompassing text strings to fully coded and structured data,
the CCR uses an XML data container defined as a CodedDe-
scriptionType. All expressions of data within the CCR where
text strings are allowed utilize the CodedDescriptionType or
follow the rules defined for the CodedDescriptionType, so it
will be defined in detail here, as will other key overarching
CCR concepts such as CodingSystem, ObjectlDs, and the
expression of date/time within the CCR.

A2.3.2 CodedDescriptionType:

A2.3.2.1 All data within the CCR must be the content of an
XML tag. As defined earlier, no data are allowed as XML tag
attributes. Most data within the CCR are explicitly tagged, and
it is recommended that all implementations fully tag data to
their maximum granularity and specificity so that complex
concepts can be accurately and explicitly represented. It is
understood, however, that some systems can only express
complex concepts as text strings and cannot parse and express
data as discretely tagged and coded data. The Complex Data
Type CodedDescriptionType is used within the CCR to support
the use of either simple text strings or complete, detailed
tagging and coding of discrete data.

Note A2.4— <Type> is not intended to be explicitly linked to codes
under <Description>. Its intent is for sorting and filtering and will in the
future have its own defined controlled vocabulary source terminology.

A2.3.2.2 The CCR CodedDescriptionType is illustrated in
Fig. A2.3.
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A2.3.2.3 If a system generating a CCR can only generate a
text string, then that text string must be placed in its entirety as
content of the tag <Text>.

A2.3.2.4 A text ‘diagnosis’ can be used as an example:

Example 1 — CodedDescriptionType
(Simple Text String)

<Text>Acute Antereoseptal Myocardial Infarction</Text>

A2.3.2.5 This same text string as a coded diagnosis would
be expressed as follows:

Example 2 — CodedDescriptionType
(Coded Simple Text String)

<Text>Acute Antereoseptal Myocardial Infarction</Text>
<Code>
<Value>410.1 </Value>
<CodingSystem>ICD9CM</CodingSystem>
<Version> 2004</Version>
</Code>

A2.3.2.6 The same text string coded in both ICD-9 CM and
SNOMED CT would be expressed as follows:

Example 3 — CodedDescriptionType
(Simple Text String Coded in Two Different Coding Schemes)

<Text>Acute Antereoseptal Myocardial Infarction</Text>

<Code>
<Value>410.1 </Value>
<CodingSystem>ICD9CM</CodingSystem>
<Version> 2004</Version>

</Code>

<Code>
<Value>62695002 </Value>
<CodingSystem>SNOMED CT</CodingSystem>
<Version> 20050131</Version>

</Code>

A2.3.2.77 The same diagnosis represented as both a text
string and fully tagged and coded data object with ICD-9 CM
and SNOMED CT coding would be expressed as follows:

Example 4 — CodedDescriptionType
(Coded Simple Text String + Structured Representation)

<Text>Acute Antereoseptal Myocardial Infarction</Text>
<Code>
<Value>410.1 </Value>
<CodingSystem>ICD9CM</CodingSystem>
<Version> 2004</Version>
</Code>
<Code>
<Value>62695002 </Value>
<CodingSystem>SNOMED CT</CodingSystem>
<Version> 20050131</Version>
</Code>
<ObjectAttribute>
<Attribute>Diagnosis</Attribute>
<AttributeValue>
<Value>Myocardial Infarction</Value>
<Code>
<Value>22298006</Value>
<CodingSystem>SNOMED CT</CodingSystem>
<Version>20050131</Version>
</Code>
</AttributeValue>
</ObjectAttribute>
<ObjectAttribute>
<Attribute>Acuity</Attribute>
<AttributeValue>
<Value>Acute</Value>
<Code>
<Value>53737009</Value>

<CodingSystem>SNOMED CT</CodingSystem>
<Version>20050131</Version>
</Code>
</AttributeValue>
</ObjectAttribute>
<ObjectAttribute>
<Attribute>Site</Attribute>
<AttributeValue>
<Value>Antereoseptal</Value>
<Code>
<Value>20706007</Value>
<CodingSystem>SNOMED CT</CodingSystem>
<Version>20050131</Version>
</Code>
</AttributeValue>

A2.3.2.8 In Example 4, there is no explicit equivalence
between coded structures and narratives/text. It is important to
note that within <ObjectAttribute> even though the value of
the <Attribute> tag is defined of type xs:string in the schema,
it cannot contain arbitrary text strings. <Attribute> must be part
of a specific vocabulary or code set that although not defined in
this Implementation Guide, will be specified in future imple-
mentation guides as controlled vocabularies are explicitly
defined for the CCR.

A2.3.2.9 Note that qualifiers should only be used according
to well-defined rules of controlled vocabularies and post-
coordination. A value of type CodedDescriptionType should
only have qualifiers if its code system defines the use of such
qualifiers or if there is a third code system that specifies how
other code systems may be combined.

A2.3.2.10 This diagnosis in the CCR can also be repre-
sented as structured, tagged, and coded data object, using only
structured and coded data as follows:

Example 5 — CodedDescriptionType
(Structured XML Data Object Representation)

<ObjectAttribute>
<Attribute>Diagnosis</Attribute>
<AttributeValue>
<Value>Myocardial Infarction</Value>
<Code>
<Value>22298006</Value>
<CodingSystem>SNOMED CT</CodingSystem>
<Version>20050131</Version>
</Code>
</AttributeValue>
</ObjectAttribute>
<ObjectAttribute>
<Attribute>Acuity</Attribute>
<AttributeValue>
<Value>Acute</Value>
<Code>
<Value>53737009</Value>
<CodingSystem>SNOMED CT</CodingSystem>
<Version>20050131</Version>
</Code>
</AttributeValue>
</ObjectAttribute>
<ObjectAttribute>
<Attribute>Site</Attribute>
<AttributeValue>
<Value>Antereoseptal</Value>
<Code>
<Value>20706007</Value>
<CodingSystem>SNOMED CT</CodingSystem>
<Version>20050131</Version>
</Code>
</AttributeValue>



Ay E2369 - 12

</ObjectAttribute>

A2.3.2.11 Example 5 represents data representation and
granular encoding that is explicit. Note that the text string
‘Acute Antereoseptal Myocardial Infarction’ can be recon-
structed using an XSLT script in XML from the detailed
discrete representation in Example 5.

A2.3.2.12 One problem with encoding data in healthcare is
the variability and inexactitude of many widely used coding
schemes. ICD, CPT, and NDC codes are non-specific in many
instances of use, whereas SNOMED CT, LOINC, and RxNorm
codes are more granular, specific, and clinically meaningful.
The problem in healthcare is that ICD, CPT, and NDC codes
are often required for healthcare claims processing and reim-
bursement (in the United States), and due to these widespread
uses and requirements their inclusion and representation in the
CCR must be supported.

A2.3.2.13 The CodedDescriptionType provides support for
detailed discretely encoded data representation, while also
supporting the use of a less specific code—a code such as an
ICD-9 CM code in the diagnosis example, as follows:

Example 6 — CodedDescriptionType
(Structured XML Data Object Representation + Roll-Up Code)

<ObjectAttribute>
<Attribute>Diagnosis</Attribute>
<AttributeValue>
<Value>Myocardial Infarction</Value>
<Code>
<Value>22298006</Value>
<CodingSystem>SNOMED CT</CodingSystem>
<Version>20050131</Version>
</Code>
</AttributeValue>
</ObjectAttribute>
<ObjectAttribute>
<Attribute>Acuity</Attribute>
<AttributeValue>
<Value>Acute</Value>
<Code>
<Value>53737009</Value>
<CodingSystem>SNOMED CT</CodingSystem>
<Version>20050131</Version>
</Code>
</AttributeValue>
</ObjectAttribute>
<ObjectAttribute>
<Attribute>Site</Attribute>
<AttributeValue>
<Value>Antereoseptal</Value>
<Code>
<Value>20706007</Value>
<CodingSystem>SNOMED CT</CodingSystem>
<Version>20050131</Version>

</Code>
</AttributeValue>
</ObjectAttribute>
<Code>
<Value>410.1 </Value>
<CodingSystem>ICD9CM</CodingSystem>
<Version> 2004</Version>
</Code>

A2.3.2.14 This supports structuring the data as a discretely
tagged XML data object, coded in SNOMED CT, with a roll-up
code in ICD-9 CM for billing purposes.

A2.3.2.15 As a condensed XML string, Example 6 would
look as follows:

Example 7 — CodedDescriptionType
(Example 6 As An XML Text Block)

<ObjectAttribute><Attribute>Diagnosis</
Attribute><AttributeValue><Value>Myocardial Infarction</
Value><Code><Value>22298006</Value><CodingSystem>
SNOMEDCT</CodeType><Version>20050131</Version></Code></
AttributeValue></ObjectAttribute><ObjectAttribute><Attribute>Acuity</
Attribute><AttributeValue><Value>
Acute</Value><Code><Value>53737009</
Value><CodingSystem>SNOMEDCT</
CodingSystem><Version>20050131</Version></Code></AttributeValue></
ObjectAttribute><Attribute>
Site</Attribute><AttributeValue><Value>Antereoseptal</
Value><Code><Value>20706007</Value><CodingSystem>
SNOMEDCT</CodingSystem><Version>20050131</Version></Code></
AttributeValue></ObjectAttribute><Code><Value>410.1</
Value><CodingSystem>
ICD9CM</CodingSystem><Version>2004</Version></Code>
A2.3.2.16 The Definitions for the key XML tags in the

CodedDescriptionType are displayed in Table A2.1.

A2.3.3 CodingSystem:

A2.3.3.1 The Complex Data Type CodingSystem is used to
express codes within the CCR. It is recommended that wher-
ever possible, all data be discretely coded in implementations
of the CCR.

A2.3.3.2 CodingSystem is illustrated in Fig. A2.4.

A2.3.3.3 In all instances where a Code is used in the CCR,
the Complex Data Type CodingSystem is required. The key
XML tags for CodingSystem are defined in Table A2.2.

A2.3.4 Coding—Detailed coding is recommended when-
ever practical within the CCR. The following are specific
coding recommendations for the U.S. Note that these are
coding suggestions and are nonnormative.

A2.3.4.1 Problems—Problems should be coded at the high-
est level using SNOMED CT and the most recent CMICD-9
CM, ICD-10, OR ICD-10 CM codes at the time the CCR is

TABLE A2.1 CodedDescriptionType Definition Table

CodedDescriptionType Valu':;:/cFeoprtrigtting Optionality/Cardinality Description
<Text> Text String Optional and Bounded To One Instance (0..1) This is the text description as a string and can only be
used to represent unstructured data.
<Attribute> Child of <ObjectAttribute> Required if data are structured and This is the container for structured data object-attribute
<ObjectAttribute> is used, Bounded (1..1) descriptors — ‘Diagnosis’, ‘Acuity’, ‘Site’, ‘Severity’,
‘Laterality’, ‘Acuity’, etc.
<Value> Child of <AttributeValue> Required if data are structured and This is a container for object attribute values —
<AttributeValue> is used, Bounded (1..1) ‘Myocardial Infarction’, ‘Acute’, ‘Antereoseptal’, ‘Mild’,
‘Left’, ‘Acute’, etc.
<Code> See CodingSystem Optional UnBounded (0..«) <Code> is a Complex Data Type — CodingSystem. It is

to be used whenever codes are defined for a given
data element.
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FIG. A2.4 Complex Data Type CodingSystem

TABLE A2.2 CodingSystem Definition Table

CodingSystem Valu':sc/CFeoprtr:gtting Optionality/Cardinality Description
<Value> String Required and Bounded To One This is the Code — numeric or alphanumeric.
Instance (1..1).
<CodingSystem> String Optional and Bounded To One Instance This defines the coding system — such as ICD-9CM, ICD-
(0..1). 10, SNOMED, LOINC, NCPDP, X12, CPT.
<Version> String Optional and Bounded To One Instance This defines the version — for example if the <CodingSys-

(0..1).

tem> is ICD-9CM, the <Version> might be 2004.

generated to accommodate the need for the various healthcare
entities that will be interacting with the CCR data to have
accurate coding for reimbursement purposes. These and other
controlled vocabularies are integral to the enhancement of data
contained within the CCR to support intelligent clinical deci-
sion support. It is recommended that problems be categorized
with SNOMED CT codes to as granular a level as possible.

A2.3.4.2 Procedures—Procedures should be coded at the
highest level using SNOMED CT, LOINC, and the most recent
CPT codes at the time the CCR is generated to accommodate
the need for the various healthcare entities that will be
interacting with the CCR data to have accurate coding for
reimbursement purposes as well as potential utilization for
clinical decision support functions It is recommended that
procedures be coded with SNOMED CT and LOINC codes to
as granular a level as possible.

A2.3.4.3 Products and Agents—Products and agents should
be coded with RxNorm to as granular a level as possible. In
addition, they may be coded with another standard as appli-
cable (NDC, for example) or proprietary code, with the type of
code and the source and version clearly defined. If any coding
system is used, however, an RxNorm code must be included, if
legally required.

A2.3.4.4 Results—Procedures generating results should be
coded with the most recent CPT codes at the time the CCR is
generated for procedures and with LOINC for <Result> and
<Test>.

A2.3.5 Object IDs:

A2.3.5.1 The CCR and all Data Objects contained within
the CCR must have ObjectIDs.

A2.3.5.2 The CCR has an ObjectID:

<CCRDocumentObjectlD> — a unique ID for the CCR Document Object
A2.3.5.3 All CCR Data Objects have ObjectIDs:

<CCRDataObjectID> — a unique ID for all CCR Data Objects.
<ActorObjectID> — a unique ID for all Actors.
<ReferenceObjectID> — a unique ID for all References.
<CommentObjectlD> — a unique ID for all Comments.
<SignatureObjectID> — a unique ID for all Signatures.

A2.3.5.4 CCR Document and Data ObjectIDs are unique
IDs used by the generating entity/system to uniquely identify
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each explicit instance of a CCR and each explicit Data Object.
The uniqueness of these ObjectIDs is defined within the
generating system. The </CCRDocumentObjectID> should
ideally be unique across all CCRs through the use of a UUID
or OID or other generally accepted universal unique ID
mechanism. Data Object IDs must be unique to and within
each CCR, but are not considered unique across the universe of
all CCRs. A universal unique ID mechanism such as UUID,
OID, or other generally accepted universal unique ID mecha-
nism can be used for data object IDs, but is not required.

Example 8 — <CCRDataObject|D>

<CCRDataObjectID>AA0001</CCRDataObjectID>

A2.3.6 Links Between CCR Data Objects With <InternalC-
CRLink>:

A2.3.6.1 <InternalCCRLink> is used to link internal refer-
ences between CCR Data Objects within the CCR, defined by
<CCRDataObjectID> and xs:string.

A2.3.6.2 Links are used to reference data contained within
other parts of the document, such as a <Problem> under
<Problems> being the <Indication> for a <Procedure> or
<Medication>.

A2.3.6.3 Links are made using the Complex Data Type
Internal CCRLinkType, which is illustrated in Fig. A2.5.

A2.3.6.4 There is no ‘bucket’ or section for Internal CCR-
Links. They are referentially self-contained, since they are
pointers from one data object to another data object.

A2.3.6.5 The Definition Table for Internal CCRLinkType is
Table A2.3.

A2.3.7 Sequentially Repeating Object Attributes:

A2.3.7.1 XML provides an ideal platform for repeating
object attributes, with the default explicit order of repetition
defined within XML as the order with which they are listed
within the XML string.

A2.3.7.2 To ensure exact order, and to facilitate mapping to
string-based messaging standards, such as NCPDPScript 8.0,
HL7 2.x, and X12 837, the CCR provides for a <SequencePo-
sition> tag and a <SequenceModifier> tag.

A2.3.7.3 If there is no repeat of an attribute, then these tags
are not used. If there are one or more repeats, then the
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TABLE A2.3 InternalCCRLinkType Definition Table

. Accepted . . L
Internal CCRLinkType Values/Formatting Optionality/0 - « Description
<LinkID> Internal CCR ObjectIDs Only — Required and Bounded To One Instance This must be an internal CCR ObjectID.

xs:string
Instance of type xs:string that
allows enumerated values only.

<LinkRelationship>

(1..1).
Optional and
UnBounded (0..)

Links are internal references within the CCR
that link a specific Data Object to another.
Enumerated values are not yet defined for
Links but will include:

“Indication”
“Etiology”
“Associated With”
“Must Occur Before”
“Must Occur After”

<SequencePosition> of the first attribute in order is the integer
‘1’ and that attribute does not use a <SequenceModifier>. For
the second and subsequent attribute repeats their <Sequence-
Position> is an integer ‘2’ or higher in increments of ‘1°, and
they each have a <SequenceModifier>.

A2.3.7.4 The <SequenceModifier> is a regular expression,
such as AND, OR, TO, THEN, which connects the attributes as
follows:

Attribute 1 AND Attribute 2 (Inclusive)

Attribute 1 OR Attribute 2 (Either/Or)

Attribute 1 TO Attribute 2 (Expression of a Range)
Attribute 1 THEN Attribute 2 (Sequential)

A2.3.7.5 <SequencePosition> and <SequenceModifier> are
defined by an explicit naming of the tag relative to the attribute
to which they apply, for example <FrequencySequencePosi-
tion> and <VariableFrequencyModifier>. <SequencePosition>
and <SequenceModifier> are used whenever attribute order
must be maintained or when there are multiple segment repeats
or object repeats within other objects.

A2.3.8 Representation of Dates and Times in the CCR with
DateTimeType—The CCR provides a mechanism to represent
dates and times with exact precision to accommodate the
requirements for medical-legal documentation. The CCR also
supports inexact clinical dates and times where relative times
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are all that are available, e.g., ‘a few years ago’ or ‘as a child’,
such as when representing after-the-fact historical recollections
of clinical events. Time is expressed in the CCR with <Date-
Time> which is an exact expression of date and time or a
Complex Data Type used to delineate an exact (precise) or
inexact date or date time, an age, an approximate date, or a
timeframe or time range. The Complex Data Type DateTime-
Type is illustrated in Fig. A2.6. An expanded representation of
the DateTimeType, to illustrate its comprehensive approach to
the expression of clinically and administratively relevant times
in healthcare, is illustrated in Fig. A2.7. The key XML tags for
DateTimeType are defined in Table A2.4.

A2.3.8.1 <ExactDateTime>

(1) <ExactDateTime> must conform to the ISO 8601
Date-Time Standard described at http://www.iso.org/iso/en/
prods-services/popstds/datesandtime.html#three and available
from ISO (www.iso.org).

(2) <ExactDateTime> within the CCR must be defined by
a standard time reference to support interoperability of the
CCR between systems and across time zones. The clock at
Greenwich, England is traditionally used as the standard clock
for international reference of time. This time was originally
referred to as Greenwich Mean Time or GMT, but the official



Ay E2369 - 12

This is used for the
expression of DateTime as

exact or inexact,

(EsteTmetyve B —(—— -
i_ '

FIG. A2.6 Complex Data Type DateTimeType

name is now Coordinated Universal Time or UTC. The letter
designator for this clock is Z. Times in UTC are written in
military time or 24-hour format such as 1830Z. UTC is the
standardized reference time used in the CCR.

(3) The required format for <ExactDateTime> to represent
a specific time on a specified day within the CCR is the
calendar date and time representation as follows, with the
capital letter T used to separate the date and time components:

YYYY-MM-DDThh:mm:ss

(4) This representation must be immediately followed by a
"Z" to indicate that the time is Coordinated Universal Time
(UTC) or by a sign, + or -, followed by the difference from
UTC represented as hh:mm. For example, to indicate 1:25:34
pm on September 1, 2004, for Eastern Standard Time, which is
5 hours behind Coordinated Universal Time (UTC), the CCR
<ExactDateTime> must be represented as:

2004-09-01T13:25:34-05:00.

(5) See http://www.iso.org/iso/en/prods-services/popstds/
datesandtime.html for more information on UTC formats and
examples.

(6) Note that <ExactDateTime> is used to express exact
dates and times, but these times are not required, depending on
their relevance and use in the CCR, to be precise to the
seconds. Depending on use, <ExactDateTime> can express
time as:

(a) Year only [2004].
(b) Year and month only [2004-09].
(c) Year, month, and day only [2004-09-01].
(d) Year, month, day, and hours only [2004-09-
01T13:00:00-05:00].
(e) Year, month, day, hours, and minutes only [2004-09-
01T13:25:00-05:00].
(f) Year, month, day, hours, minutes, and seconds only
[2004-09-01T13:25:34-05:00].
(7) Note that in instances 4 through 6 an offset from UTC
is required.
A2.3.8.2 <Age>
(1) <Age> in the CCR must be represented with a <Value>
and <Units>. In addition, <Units> under <Age> are restricted
to Days, Weeks, Months, and Years. The expression of <Age>
for patients less than 2 years of age must be as follows:
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Age <2 Weeks must be expressed in days [ Days].
Age 2 Weeks — 2 Months must be expressed in weeks [__ Weeks].
Age 2 Months — 2 Years must be expressed in months [__ Months].
Age >2 Years must be expressed in years [__ Years].

(2) Examples are as follows:
Example 9 — <Age>

<Age><Value>5</Value><Units><Unit>Days</Unit></Units></Age>

<Age><Value>3</Value><Units><Unit>Weeks</Unit></Units></Age>

<Age><Value>18</Value><Units><Unit>Months</Unit></Units></Age>

<Age><Value>45</Value><Units></Unit>Years</Unit></Units></Age>

A2.3.8.3 <ApproximateDateTime>

(1) <ApproximateDateTime> is expressed as a text string

using CodedDescriptionType. Since there are no currently
encoded values to express <ApproximateDateTime>, Coded-
DescriptionType is used as a text string container only as
illustrated in the following examples:

Example 10 — <ApproximateDateTime>

<ApproximateDateTime><Text>0One Week Ago</Text></Approximate
DateTime>
<ApproximateDateTime><Text>As A Child</Text></Approximate
DateTime>
<ApproximateDateTime><Text>Thirty Years Ago</Text></Approximate
DateTime>
<ApproximateDateTime><Text>In 30s</Text></Approximate
DateTime>
A2.3.8.4 <DateTimeRange>
(1) <DateTimeRange> must be expressed using <Begin-
Range> and <EndRange>. <BeginRange> and <EndRange>
can be expressed as an <ExactDateTime>, <Age>, or <Ap-

proximateDateTime> following the rules defined above.
A2.3.8.5 <Source>
(1) <Source> is required in all instances of data objects in
the CCR. <Source> is defined by the Complex Data Type
SourceType. SourceType includes a link to <Actor> and a
<SourceDateTime>, which is an <ExactDateTime>.

A2.4 Security and Privacy

A2.4.1 The primary use case for the CCR is for the CCR
document instance to provide a snapshot in time containing the
relevant clinical, demographic and administrative data for a
specific patient. The data contained within the CCR are patient
data and, if those data are identifiable, then end-to-end CCR
document integrity and confidentiality must be provided while
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TABLE A2.4 DateTimeType Definition Table

DateTimeType Accepted Values/Formatting Optionality/Cardinality Description
<DateTimeType> Restricted — acceptable values are to be Optional and Bounded To One <DateTimeType> defines the type of date/
defined for each instance of use. Instance (0..1). time and is required anytime a
DateTimeType is used. Acceptable values
are restricted. Specific Types may be
required in a particular instance.
<ExactDateTime> Must be in 1ISO-8601 Date-Time Format — Optional and Bounded To One A specific Date and Time is the preferred

yyyy-mm-ddThh:mm:ss-hh(GMT):mm(GMT)

<Age> Defined with <Value> and <Units>.

CodedDescriptionType that supports a free
text string, a structured text string or
strings, or a structured and coded text
string or strings.

No content — must contain either one or both
<BeginRange> and/or <EndRange>, which
in turn must contain a tagged DateTime
representation, using one of the DateTime
formats defined above.

<ApproximateDateTime>

<DateTimeRange>

Optional and Bounded To One

Optional and Bounded To One

Optional and Bounded To One

usage of DateTimeType. It can be Year
Only; Year and Month; Year, Month, Day;
Year, Month, Day, Hour; Year, Month, Day,
Hour, Minutes; Year, Month, Day, Hour,
Minutes, Seconds. It is required that time
have its offset from UDT, when available,
(stated as Z or + GMT/UDT). An example
is 2004-01-12T13:30:00-05:00.

<Age> is allowed only when appropriate and
is defined as a <Value>/<Units> pair.
Representations can be exact or
approximate.

<ApproximateDateTime> is allowed only
when appropriate. Examples of
Approximate Time are: One Week Ago; As
A Child; When 30 Years Old; In 30s.

Used to represent imprecise or precise date/
time ranges.

Instance (0..1).

Instance (0..1).

Instance (0..1).

Instance (0..1).

conforming to regulations or other security, confidentiality, or
privacy protections as applicable within the scope of this
standard.

A2.4.2 Conditions of security and privacy for a CCR
instance must be established in a way that allows only properly
authenticated and authorized access to the CCR document
instance or its elements. The CCR document instance must be
self protecting when possible and carry sufficient data embed-
ded in the document instance to permit access decisions to be
made based upon confidentiality constraints or limitations
specific to that instance.

A2.4.3 Additional ASTM E31.20 Subcommittee on Secu-
rity and Privacy guides, practices, and specifications will be
published in support of the security and privacy needs of
specific use cases. When a specification is necessary to assure
interoperability or other required functionality, the CCR core
schema will be extended to meet the profile requirements of the
underlying use case—building upon existing standards and
specifications whenever possible. For profiles that require
digital signatures, W3C’s XML digital signature standard
(http://www.w3.org/TR/xmldsig-core) will be used. Encryp-
tion will be provided using W3C’s XML encryption standard
(http://www.w3.org/TR/xmlenc-core).

A2.4.4 Until detailed security, confidentiality, and privacy
standards can be published by ASTM to support the CCR, the
following procedures should be followed in all instances where
a CCR will be considered for security purposes ‘in-the-clear’:

A2.4.4.1 The CCR should have a checksum calculated
against the entire document and a W3C XML digital signature
applied.

A2.4.4.2 The CCR Body and Footer as well as the Patient
section should be encrypted with W3C XML encryption.
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A2.4.4.3 The only allowed unencrypted data should be the
<CCRDocumentObjectID>, CCR document <DateTime>,
<From> containing the minimum data required to define whom
the CCR is from, and <To> containing the minimum data to
define to whom the CCR is intended.

A2.4.5 The CCR is an interoperability standard and requires
a standardized security approach by all parties. As stated earlier
in this Implementation Guide, the receiving party should not
need to have any prior knowledge of the originating party. This
is more difficult to accomplish seamlessly with security and
encryption, but until interoperable CCR security standards are
finalized, all parties using the CCR should adopt the above-
defined methodologies and assist in the standardization process
through cooperative agreements between sender and receiver.
There are many alternative models and approaches available to
provide for secure management and transmission of data, but
the above-defined methodologies are the result of significant
work in the field and represent the best consensus in the general
computer industry on how to handle XML security and
non-repudiation. The above methods are compliant with exist-
ing ASTM healthcare security standards.

A2.5 CCR Implementation

A2.5.1 Implementation of the CCR described within this
Implementation Guide will be defined in the discrete order in
which the XML appears within the CCR, starting at the top of
the document (CCR Header), then through the body (CCR
Body,) and then to the normalized footer (CCR Footer) — see
Fig. A2.2 for reference.

A2.5.2 The CCR Header—The CCR Header consists of the
CCR XML Document Header, and the following CCR Sec-
tions:
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<CCRDocumentObjectID>
<Language>

<Version>

<DateTime>

<Patient>

<From>

<To>

<Purpose>

Note A2.5—The CCR Header consists of tags, as defined above, but is
not contained within a <Header> tag.

A2.5.2.1 CCR XML Document Header:
(1) The CCR XML Document Header exists within the tag
attributes of the tag <ContinuityOfCareRecord>. CCR XML
Document Header expression is illustrated in Example 11.

Example 11 — CCR XML Document Header

<ContinuityOfCareRecord xmIns="urn:astm-org:CCR"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance”
xsi:schemalocation="urn:astm-org:CCR CCR1.0.xsd">

(2) The Header Tag Attributes are:

(a) xmlns—This defines the XML namespace.
(b) xmlns:xsi—This defines the xsi and must state “http://
www.w3.0rg/2001/XMLSchema-instance.”
A2.5.2.2 <CCRDocumentObjectID>

(1) <CCRDocumentObjectID> is required and is the
unique ID that applies to the entire CCR. The <CCRDocumen-
tObjectID> is generated by the originating entity/system (aka
an <Actor>) to uniquely identify each explicit instance of a
CCR. The uniqueness of this ObjectID is defined within the
generating system and must be unique to a CCR and should
ideally be unique across the universe of all CCRs through the
use of a UUID, OID, or other generally accepted unique ID
mechanism.

(2) The uniqueness of a CCR in the universe of CCRs is
enhanced through the combination of the
<CCRDocumentObjectID>, the CCR <DateTime>, and the
<Patient>. However, to make the CCR truly and irrevocably
unique, a digital signature and hash should be incorporated
within the footer section <Signatures>. In combination with the
<CCRDocumentObjectID>, the CCR <DateTime>, and the
<Patient> identifiers a digital signature will make any CCR
instance truly unique.

Example 12 — <CCRDocumentObject|D>

<CCRDocumentObjectID>19099377737</CCRDocumentObject|D>

A2.5.2.3 <Language>

(1) <Language> is required and refers to the actual lan-
guage used to generate the CCR and which the CCR is
expressed in. <Language> is a CodedDescriptionType and the
language should ideally be expressed in a controlled and
encoded vocabulary. At a minimum it must express the
language as a text string, as in Example 12a, although this
usage is discouraged. It is recommended to use ISO 639-1 or
ISO 639-2 to encode language.
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Example 12a — <Language>

<Language><Text>English</Text>
<Code>
<Value>eng</Value>
<CodingSystem>ISO 639</CodingSystem>
<Version>2</Version>
</Code>
</Language>
A2.5.2.4 <Version>
(1) <Version> is required and refers to the version of the
CCR Implementation Guide that is used to create a given
instance of a CCR. <Version> is of type xs:string and for this
version of the CCR must be expressed as “V1.0”, as in
Example 12b.

Note A2.6—One may think that this tag is redundant due to subsequent
versions of the CCR having a different XSD and therefore the Schemal.o-
cation would suffice for versions. This is not the case because future
versions may add additional constraints in the implementation guide but
not change the XSD.

Example 12b — <Version>

<Version>V1.1 </Version>

A2.5.2.5 <DateTime>

(1) <DateTime> is required and refers to the exact time the
data on a specific patient were aggregated to create a CCR,
which is not necessarily the time the CCR was transmitted,
printed, or sent. This CCR Document <DateTime> applies to
the entire CCR and is the exact <DateTime> the data within the
CCR were collected and aggregated.

(2) CCR Document <DateTime> must be expressed in
ISO-8601 date-time format, with precision to include seconds
and must include a UTC offset. All date times expressed in
Hours, Minutes, and/or Seconds in the CCR must express a
time zone offset, either using Z [Universal Coordinated Time],
or an offset in hours and minutes. The CCR further requires
that the time zone offset be a legal time zone. This latter
constraint cannot be expressed in the schema, as time zones are
determined by political entities [e.g., Nations or States]. There
presently exist time zones in the form ##:15 and ##:30. CCR
<DateTime> time should ideally come from a net-based atomic
time service and not from an individual computing device’s
internal clock.

(3) The ISO-8601 standard defines the time string as
CCYY-MM-DDThh:mm:ss-hh:mm. 2005-01-25-T12:15:37-
09:00 represents January 25, 2005 12:15:37 PST (Pacific
Standard Time), which is minus (-) 9 hours from Universal
Coordinated Time). This exact time can also be expressed as
Universal Coordinated Time as 2005-01-25-T21:15:37Z,
which represents January 25, 2005 21:15:37 Universal Coor-
dinated Time.

Example 13 — CCR Document <DateTime>

<DateTime><ExactDateTime>2005-01-25-T12:15:37-09:00
</ExactDateTime></DateTime>
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A2.5.2.6 <Patient>

(1) <Patient> is required and identifies the patient to which
the CCR refers. This is a link to <Actor> through an <Acto-
rID> of type xs:string. The actual name and detailed data about
this patient are not contained under <Patient>.

(2) Detailed data on each <Actor> is maintained in the
<Actors> Section in the CCR Footer. The corresponding
<Actor> in the <Actors> section of the CCR Footer is
identified by an <ActorObjectID>, which is of type xs:string.

(3) The CCR can be about only one patient with the rare
exception of Conjoined Twins, where it can contain data on
two patients. Patient cardinality, therefore, must be at least 1,
and at most 2, in the rare case of Conjoined Twins. Other than
within that rare exception, the CCR is a snapshot in time of the
clinical, demographic, and administrative data of a unique
patient.

Example 14 — <Patient>

<Patient>
<ActorID>
</Patient>

A2.5.2.7 <From>

(1) <From> is required and bounded to one instance (1..1)
to represent one or multiple sources for the CCR. <From>
identifies who or what has generated the CCR. This is an ID
link to an Actor through <ActorID> of type xs:string and also
defines the healthcare role <ActorRole> that the actor is
playing when generating the CCR. An Actor and the Role must
be specified under <From>. An <ActorLink> with an <Acto-
rID> and <ActorRole> is required and multiple <Actorlink>
tags can be used to represent multiple sources for the CCR.
<ActorLink> is unbounded (1..00).

(2) <ActorRole> is a CodedDescriptionType. This Imple-
mentation Guide does not currently specify a code set for
<ActorRole>, so the CodedDescriptionType in this case is used
as a free text container with the text string under <Text>
defining the actual <ActorRole>. All efforts will be made to
specify an appropriate code set and set of coded values to use
for <ActorRole> in future releases of the CCR Standard.

(3) The following example illustrates a CCR generated by
(<From>) the patient’s primary care provider’s EHR system.
Note that both the originating healthcare provider and EHR are
referenced in this use case.

</ActorlD>

Example 15 — <From>

<From>
<ActorLink>
<ActorID> </Actor|D>
<ActorRole><Text>Primary Care Provider</Text></ActorRole>
</ActorLink>
<ActorLink>
<ActorID> </Actor|D>
<ActorRole><Text>Care Facility</Text></ActorRole>
</ActorLink>
<ActorLink>
<ActorID> </ActorlD>
<ActorRole><Text>EHR System</Text></ActorRole>
</ActorLink>
</From>

A2.5.2.8 <To>
(1) <To> is optional and bounded to one instance (0..1). It
identifies to whom or what the CCR is targeted, and it is an ID
link to an <Actor> through an <ActorID>. In addition to
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<ActorID> the role played in the patient’s care should be
defined for <To> using <ActorRole>. Multiple <ActorLink>
tags can be used to represent multiple recipients for the CCR.
<ActorLink> is required and unbound (1..00).

Example 16 — <To>

<To>
<ActorLink>
<ActorlD> </ActorlD>
<ActorRole><Text>Long Term Care Facility</Text></ActorRole>
</ActorLink>
<ActorLink>
<ActorlD> </Actor|D>
<ActorRole><Text>Primary Care Provider</Text></ActorRole>
</ActorLink>
</To>

(2) It should also be noted that the <Patient> in some cases
may be the <Actor> who is either sending <From> or receiving
<To> the CCR when the patient wishes to use the CCR as the
basis for a Personal Health Record (PHR).

A2.5.2.9 <Purpose>

(1) <Purpose> is optional and unbounded. It is a Complex
Data Type of PurposeType and is illustrated in Fig. A2.8.

(2) <Purpose> defines a specific reason that a CCR is
generated. Note that the general use case of the CCR does not
require a <Purpose>. <Purpose> should be utilized, however,
when the CCR has a specific purpose such as patient
admission, transfer, consult/referral, or inpatient discharge.
<Purpose> is defined in Table A2.5.

(3) Note that if the system generating the CCR can only
create a text string as the <Purpose>, and that text string must
be placed under <Description><Text> and cannot be placed
under <Comment>. To reiterate <Comment> is for legitimate
comments and cannot be used for data that belong in structured
tags.

Example 17 — <Purpose>

<Purpose>
<DateTime>
<DateTimeRange>
<BeginRange>
<ExactDateTime>2005-01-25</ExactDateTime>
</BeginRange>
<EndRange>
<ExactDateTime>2005-02-25</ExactDateTime>
</EndRange>
</DateTimeRange>
</DateTime>
<Description>
<Text>Cardiology Follow-Up</Text>
</Description>
</Purpose>

A2.5.3 CCR Body and Data Objects—The core patient-
specific data contained within the CCR is within the Body of
the CCR Document Object. A CCR without a <Body> is
invalid. The patient-specific data objects within the CCR
Document Object are contained within the tag <Body>.
<Body> is comprised of sections, which contain the discrete
data objects that make up the core elements and content of the
CCR. All of the data objects are contained within an appropri-
ate CCR <Body> section tag. The tags for the data objects
(data items) within the CCR <Body> are defined in Table A2.6.
Each one of these sections is optional and bound to one
instance (0..1). Sections are required only when they contain



Ay E2369 - 12

+-4 Indication
e, [}

: 0.

L}

L} | et e s
t--,Reference
' LG A A i ere s
2 0.0

FIG. A2.8 Complex Data Type PurposeType

TABLE A2.5 PurposeType Definition Table

PurposeType Accepted Values/Formatting

Optionality/Cardinality

Description

<DateTime> DateTimeType

(0..1).

<Description> CodedDescriptionType that supports a free
text string, a structured text string or
strings, or a structured and coded text

string or strings.

Optional and Bounded To One Instance

Required and Unbounded (1..

Defines a DateTime, if applicable, when the
<Purpose> is intended to occur. For a CCR
with a <Purpose> defined as a request for
consult, a range of time (e.g., within two
weeks) may be specified, or ASAP, or
Today, or a specific date or specific date
and time. The same would hold true for a
request for procedure, request for follow-
up, request for authorization, etc.

Used to provide a text string or structured
and coded <Description> of the <Purpose>.
Examples: Request For Consult, Request
For Procedure, Request for Service,
Request for Encounter, Request for
Authorization, Request for Medical Device
or Product, Request for Medication,
Request for Immunization, For Patient Use
(e.g. a PHR).

<OrderRequest> See <OrderRequest> under <PlanOfCare>.  Optional and Unbounded (0.. «). Used to define a specific <OrderRequest> as
the <Purpose> of the CCR.

<Indication> IndicationType, see <Indication> under Optional and Unbounded (0.. ). Used to define a specific <Indication> as the

<Medications>/<Product>. <Purpose> of the CCR, usually a diagnosis

or problem.

<ReferencelD> This is a link to a <Reference>. Optional and Unbounded (0.. ). Used to link the <Purpose> to an outside
document or record.

<CommentID> This is a link to a <Comment>. Optional and Unbounded (0.. ). This is restricted to legitimate comments only.
It is NOT to be used to contain any data
that correctly belong under <Description>,
<OrderRequest>, or <Indication>.

data. The CCR XML Schema is normalized and uses a number (1) <CCRDataObjectID>

of generalized tags and tag sets to simplify and shorten the
XML Schema and simplify its maintenance and management
as a standard. These will be defined before the discrete data
objects are described.

A2.5.3.1 CCRCodedDataObjectType—All CCR data ob-
jects share a set of common characteristics, most of which are
defined in the CCR XML Schema as a base type
CCRCodedDataObjectType, which is illustrated in Fig. A2.9.
The elements that make up a CCRCodedDataObjectType are
defined below.
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(a) <CCRDataObjectID> is required. All data objects in
the CCR must have a unique object ID.

(b) The ObjectIDs must be unique within the CCR but do
not require any uniqueness in the universe outside a specific
instance of the CCR.

(c) <CCRDataObjectID> is of type xs:string.

Example 18 — <CCRDataObjectID>

<CCRDataObjectID>5bK74635Hy-.9_uu7K</CCRDataObjectID>
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TABLE A2.6 CCR <Body> Data Objects

Data Object Tag

Description

<Payer>
<AdvanceDirectives>
<Support>
<FunctionalStatus>
<Problems>
<FamilyHistory>
<SocialHistory>

<Alerts>

<Medications>
<MedicalEquipment>
<lmmunizations>
<VitalSigns>
<Results>
<Procedures>
<Encounters>
<PlanOfCare>

<HealthCareProviders>

Contains Payer information and basic eligibility data

Contains Advance Directives and resuscitation data

Contains support persons and organizations relevant to patient

Contains information relating to the patient’s functional status and activities of daily living (ADL)

Contains Problems

Contains a pertinent or relevant Family Health History

Contains a pertinent Social History, such as occupation, marital status, smoking history and other social history
and risk factors

Contains the patient’s allergies, adverse reactions, and other alerts (for example, enzyme or metabolic pathway
deficiencies, pertinent clinical warnings and precautions, and critical lab or result values)

Contains the patient’s current medications and pertinent medication history

Contains the patient’s medical devices and durable medical equipment (DME)

Contains the patient’s Immunization status/history

Contains the patient’s pertinent Vital Signs

Contains the patient’s pertinent Results (lab, imaging, interventional)

Contains a history of the patient’s pertinent clinical procedures

Contains a history of the patient’s pertinent healthcare encounters and pending appointments

Contains all pending orders or other pertinent pending Plan Of Care items including ‘Reminders’ designed for
systems that utilize clinical decision support; it is limited to prospective plans and may not include those from the
past

Contains the patient’s relevant healthcare providers (primary provider(s), specialist(s))
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Example 19 — Data Object <DateTime>

(a) <DateTime> is optional and unbound. It is a Date- <DateTimes
TimeType and is used to express one or more dates/times <Type>

relevant to the data object.

<Text>Age At Onset</Text>
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</Type>
<Age>
<Value>35</Value>
<Units><Unit>Years</Unit></Units>
</Age>
</DateTime>

(3) <Type>

(a) <Type> is optional and is a CodedDescriptionType
used to express a <Type> relevant to the data object.

Note 1—<Type> is not intended to be explicitly linked to
codes under <Description>. Its intent is for sorting and filtering,
and it will in the future have its own defined controlled
vocabulary source terminology.

Example 20 — Data Object <Type>

<Type>
<Text>Diagnosis </Text>
</Type>

(4) <Description>

(a) <Description> is optional and is a CodedDescription-
Type used to describe the concept in the data object as a text
string or (preferred) as structured and encoded object-oriented
data.

Example 21 — Data Object <Description>

<Description>
<ObjectAttribute>
<Attribute>Diagnosis</Attribute>
<AttributeValue>
<Value>Myocardial Infarction</Value>
<Code>
<Value>22298006</Value>
<CodingSystem>SNOMEDCT</CodingSystem>
<Version>20050131</Version>
</Code>
</AttributeValue>
</ObjectAttribute>
<ObjectAttribute>
<Attribute>Acuity</Attribute>
<AttributeValue>
<Value>Acute</Value>
<Code>
<Value>53737009</Value>
<CodingSystem>SNOMEDCT</CodingSystem>
<Version>20050131</Version>
</Code>
</AttributeValue>
</ObjectAttribute>
<ObjectAttribute>
<Attribute>Site</Attribute>
<AttributeValue>
<Value>Antereoseptal</Value>
<Code>
<Value>20706007</Value>
<CodingSystem>SNOMEDCT</CodingSystem>
<Version>20050131</Version>
</Code>
</AttributeValue>
</ObjectAttribute>
<Code>
<Value>410.1</Value>
<CodingSystem>ICD9CM</CodingSystem>
<Version>2004</Version>
</Code>
</Description>

(5) <Status>

(a) <Status> is optional and is a CodedDescriptionType
used to express a <Status> relevant to the data object.
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Example 22 — Data Object <Status>

<Status>
<Text>Active </Text>
</Status>

(6) <Source>

(a) <Source> is unbound and required of all CCRDataO-
bjects so that any data within the CCR can be validated as to
its origin/source. It is used to define one or more sources for the
data object. It is illustrated in Fig. A2.10 and must be a link to
one or more <Actor>, <Reference>, or <Comment>, or it must
state under <Description><Text> that the <Source> is ‘Un-
known’ as illustrated in the following example:

Example 23 — <Source> Unknown

<Source>
<Description><Text>Unknown</Text></Description>
</Source>
(b) <DateTime> under <Source> is optional and is used
to define an <ExactDateTime> that the <Source> generated the
data object. This is recommended to be included with
<Source> as it provides critical clinical knowledge assistance
as to how current or recent historically a given data object is.
(7) <Internal CCRLink>

(a) <Internal CCRLink> is optional and is used to link one
CCR data object to another CCR data object. Note that this link
is internal within the CCR and is not from one CCR to another
CCR. External links, that is, outside the CCR, are defined
under <Reference>.

(b) <Internal CCRLink> consists of <LinkID>, which is
required and is of type xs:string. <LinkID> points to a
<CCRDataObjectID> of type xs:string as defined in
A2.5.3.1(1). <LinkRelationship> is optional and defines the
relationship between the two data objects relative to this link.
<Source> is optional, is of type SourceType, and defines the
<Source> of the <InternalCCRLink>. It is used to define
whom/what established that there was an <Internal CCRLink>
between these two data items and what the <LinkRelationship>
is. <Internal CCRLink> is defined in detail at the end of this
Implementation Guide.

(8) <ReferencelD>

(a) <ReferencelD> is optional and consists of a link,
which is an xs:string to a <ReferenceObjectID> in the <Ref-
erences> section in the CCR Footer. <Reference> is a link to a
source external to the CCR and is not to be confused with the
<Internal CCRLink>. <Reference> is defined in detail under
the CCR Footer section of this Implementation Guide.

(9) <CommentID>

(a) <CommentID> is optional and consists of a link,
which is an xs:string to a <CommentObjectID> in the <Com-
ments> section in the CCR Footer. <Comment> is defined in
detail under the CCR Footer section of this Implementation
Guide.

A2.5.4 CCR <Body> Sections:
A2.5.4.1 <Payers>
(1) <Payers> contains data on the patient’s payer, whether
a ‘third party’ insurance, self-pay, other payer or guarantor, or
some combination of payers. <Payers> is used to define which
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entity is the responsible fiduciary for the financial aspects of a
patient’s care. A patient may have one health plan or many,
may have no insurance and be self-pay, or may have a Health
Savings Account (HSA) with catastrophic insurance and is
otherwise insured or self-pay for the balance.

(2) <Payer> is required and unbound (1..00) and can be
used for one or more health plans, worker’s compensation, auto
insurance, pharmacy benefit manager (PBM), or other pertinent
benefit plans, or to list self-pay. At a minimum, the patient’s
pertinent current payment sources should be listed. <Payers> is
illustrated in Fig. A2.11.

(3) Also contained within the <Payer> data object is
<Authorizations>, which can be used to define pertinent
referral, authorization tracking number, procedure, therapy,
intervention, device, or similar authorizations for the patient or
provider, or both. Authorizations are particularly pertinent to
the referral, long-term care, inpatient, and procedure-based/
surgical uses for the CCR. <Authorizations> within <Payer>
are approved <Authorizations>, not requests for <Authoriza-
tion>. Requests for <Authorizations> are contained within the
<PlanOfCare> section in the CCR Body. The data fields in this
CCR Data Object map to the appropriate eligibility and related
electronic standards incorporated as the ‘Final Rule’ in the
Codes and Transactions Rules promulgated by the federal
HIPAA initiatives under ‘Administrative Simplification.”"?

(4) <Payers> is defined in Table A2.7:

Example 24 — Data Object <Payers>

'3 The most recent modifications were published in the Federal Register on
2/20/2003.
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<Payers>
<Payer>
<CCRDataObjectID>
<DateTime>
<Type>
<Text>Effective Date</Text>
</Type>
<ExactDateTime>2005-01-01</ExactDate Time>
</DateTime>
<IDs>

<Type><Text>Subscriber Number</Text></Type>

<ID>555-55-5555 </ID>
<Source>
<Actor>
<Actor|D>75871</ActorID>
<ActorRole><Text>Patient </Text></ActorRole>
</Actor>
</Source>
</IDs>
<IDs>
<Type><Text>Group Number</Text></Type>
<ID>H7X8A5 </ID>
<Source>
<Actor>
<ActorID>75871</ActorID>
<ActorRole><Text>Patient </Text></ActorRole>
</Actor>
</Source>
</IDs>
<IDs>
<Type><Text>Plan Code</Text></Type>
<ID>520</ID>
<Source>
<Actor>
<ActorID>75871</ActorID>
<ActorRole><Text>Patient </Text></ActorRole>
</Actor>
</Source>
</IDs>
<Type>
<Text>Supplemental Health Insurance</Text>

</CCRDataObject|D>
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</Type>
<Source>
<Actor>
<ActorID>75871</ActorID>
<ActorRole><Text>Patient </Text></ActorRole>
</Actor>
</Source>
<PaymentProvider>
<ActorlD>
</PaymentProvider>
<Subscriber>

</Actor|D>
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| Authoriration Type
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FIG. A2.11 <Payers> Data Object
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<CCRDataObjectID>

<ActorlD> </ActorID>
<ActorRole><Text>Spouse</Text></ActorRole>
</Subscriber>
<Authorizations>
<Authorization>

<DateTime>
<Type>
<Text>Approval Date</Text>
</Type>
<ExactDateTime>2004-12-16</ExactDate Time>

</CCRDataObjectID>
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TABLE A2.7 <Payers> Object Type Definition Table

<Payers> Accepted Values/Formatting Optionality/Cardinality Description
<PaymentProvider> A link to an <Actor> through <ActorID> of Optional and Bounded to one instance (0..1) Defines each unique instance of a payer:
type xs:string with <ActorRole> as ‘Payer’ insurance or self-pay or other, and all the
pertinent data needed to contact, bill to,
and collect from that payer
<DateTime> Instance of DateType that is restricted to an ~ Optional and Unbounded (0.. «) Used to define dates and times relevant to
ExactTime and requires <Type> and the payer and patient relationship;
<ExactDateTime>, which should be examples of <DateTimeType> are Benefit
specified to at least the Year/Month/Day. Start Date and Benefit Stop Date, used to
<ExactDateTime> must be expressed as define the Effective Period or Effective
an 1SO8601 DateTime Date, Termination Date, or Renewal Date
<Type> Instance of CodedDescriptionType Optional and Bounded to one instance (0..1)  This is the type of payer: Healthcare HMO,
Healthcare PPO, Healthcare Indemnity,
Auto, Worker’'s Compensation
<Subscriber> This is a link to an Actor through <ActorID> of Optional and Bounded to one instance (0..1) Defines the subscriber of the health plan or
type xs:string and also defines the role as benefit
<ActorRole> that the <Subscriber> plays
<IDNumber> Instance of IDType — see IDType under Optional and Unbounded (0.. ) Examples are Subscriber Number, Member
<Actors> Number (if patient is not subscriber), Plan
Number, Group Number, Plan Code, and
the like
<Authorization> Instance of AuthorizationType Optional and Unbounded (0.. =) Can contain all of the specific data regarding
an authorization as well as regarding what
is authorized or a link to an internal CCR
data object that is ‘authorized’ through this
<Authorization>
</DateTime>
<IDs> <ActorlD>75871</ActorID>

<Type><Text>Plan Code</Text></Type>
<ID>520</ID>
<Source>
<Actor>
<ActorlD>75871</ActorID>
<ActorRole><Text>Patient </Text></ActorRole>
</Actor>
</Source>
</IDs>
<Type><Text>Referral</Text></Type>
<Status>
<Text>Approved</Text>
</Status>
<Source>
<Actor>
<ActorID>75871</ActorID>
<ActorRole><Text>Patient </Text></ActorRole>
</Actor>
</Source>
<Encounters>
<Encounter>
<CCRDataObjectID>
<Status>
<Text>Approved</Text>
</Status>
<Source>
<Actor>
<ActorID>75871</ActorID>
<ActorRole><Text>Patient </Text></ActorRole>
</Actor>
</Source>
<Practitioners>
<Practitioner>
<ActorID> </Actor|D>
<ActorRole><Text>Physical Therapy</Text></ActorRole>
</Practitioner>
</Practitioners>
<Frequency>
<Value>5</Value>
<Units><Unit>Visits</Unit></Units>
</Frequency>
<Indications>
<Indication>
<Source>
<Actor>

</CCRDataObject|D>
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<ActorRole><Text>Patient </Text></ActorRole>
</Actor>
</Source>
<Internal CCRLink>.
</Indication>
</Indications>
</Encounter>
</Encounters>
</Authorization>
</Authorizations>
</Payer>
</Payers>
A2.5.4.2 <AdvanceDirectives>
(1) <AdvanceDirectives> is required (if known) in the
general use case (requirement is otherwise use-case specific)
and bound to one instance (0..1). The <AdvanceDirective>
child element is required and unbound (1..00) and contains data
defining the patient’s advance directive and any reference to
any existing supporting documentation and the physical loca-
tion of that documentation, such as a durable power of attorney
for healthcare. The most recent and up-to-date Advance Direc-
tives should be listed in as much detail as possible, and if
advance directives are available, they must be included. This
section contains data such as the existence of living wills,
healthcare proxies, CPR and resuscitation status, etc.
(2) <AdvanceDirective> is a CCRCodedDataObjectType
as illustrated in Fig. A2.12.
(3) <AdvanceDirectives> is defined in Table A2.8.

Example 25 — Data Object <AdvanceDirective>

</Internal CCRLink>

<AdvanceDirective>
<CCRDataObjectID>.
<DateTime>
<Type>
<Text>Verification Date</Text>
</Type>
<ExactDateTime>2004-09-01T13:25:34-05:00</ExactDate Time>
</DateTime>
<Type>

</CCRDataObjectID>
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TABLE A2.8 <AdvanceDirective> Object Type Definition Table

<Advance Directives> Accepted Values/Formatting Optlo'nall.t v/ Description
Cardinality
<DateTime> Instance of DateType that is restricted to an ExactTime and 0..% This should list the DateTime that the Advance Directive was
requires <Type> and <ExactDateTime>. <ExactDateTime> last recorded or verified, or both, and any relevant applicable
should be specified to at least the Year/Month/Day. dates or ranges (applicable from Date A____ to Date B___
<ExactDateTime> must be expressed as an 1ISO8601 __). DateTime <Type> should express Last Recorded,
DateTime. Verified With Patient, Verified With Parent, Verified With
Guardian, Verified With Family, Verified With Durable Power
Of Attorney for Healthcare, Verified With Treating Physician,
Start Date, End Date.
<Type> An instance of CodedDescriptionType with restricted content 0..1 Defines the <AdvanceDirective><Type>.
that must be one of the defined structured text values.
Resuscitation Status, Intubation Status, IV Fluid and Support
Status, CPR Status, Antibiotic Status, Life Support Status,
Tube Feedings, Other.
<IDs> Instance of IDType, which includes child elements <Type>, 0..% <IDs> is a container for any <ID> that applies to a data object
<ID>, and <IssuedBy>. but is not the <CCRDataObjectID>. This includes “external”
IDs such as a driver’s license number, Social Security
number, product ID number, serial number, or “internal” IDs
such as EHR or system-specific IDs for discrete data
objects.
<Description> An instance of CodedDescriptionType 0..1 Used to describe the <AdvanceDirective>. Full Code, No
Code, No CPR, Cardioversion Only, CPR Drugs Only, No
Intubation, IV Fluids Only, No IV Fluids, Antibiotics Only, No
Antibiotics, Tube Feedings, No Feeding Tube, No Prolonged
Life Support.
<Status> An instance of CodedDescriptionType with restricted content 0..1 This defines the status of the Advance Directive.

that must be one of the defined structured text values.
Current and Verified, Supported By Healthcare Will,
Supported By Durable Power of Attorney for Healthcare,
Verified With Patient, Verified With Family Only, Verified By
Medical Record Only.

(CCRCodedataObject Type [Q—E-—:El—

= CCRDataObjectiD |

--i DateTime
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FIG. A2.12 <AdvanceDirective> Data Object

<Text>Resuscitation Status</Text>

</Type>
<Description>

<Text>Full Code</Text>
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</Description>

<Status>

<Text>Verified With Patient</Text>
</Status>
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</AdvanceDirective>

A2.5.4.3 <Support>

(1) <Support> is optional and bound to one instance (0..1).
The child element <SupportProvider> is required and un-
bounded (1..c0) and contains data defining the patient’s support
providers and contacts — family, ‘next of kin,” legal guardian,
durable power for healthcare, clergy, caregivers, support orga-
nizations — at the time the CCR is generated.

(2) This is a link to an Actor through <ActorID> of type
xs:string and also defines the role <ActorRole> that the actor is
playing when generating the CCR. An Actor and their Role
must be specified under <Support>.

(3) This data object is not used for listing a patient’s
healthcare providers, which are listed under the <HealthCare-
Providers> Section within the CCR Body, with the exception
that ‘Care Giver’ should be listed under <Support>. At a
minimum, the patient’s key support contacts relative to health-
care decisions, including next of kin, and direct care and
patient transport should be listed here.

(4) <Support> is illustrated in Fig. A2.13.

Example 26 — Data Object <Support>

<Support>
<SupportProvider>
<ActorID> </Actor|D>
<ActorRole><Text>Mother</Text></ActorRole>
</SupportProvider>
</Support>

A2.5.4.4 <FunctionalStatus>

(1) <FunctionalStatus> is optional and bound to one in-
stance (0..1). The child element <Function> is required and
unbounded (1..0) and contains data defining the patient’s
functional status—competency, ambulatory status, ability to
care for self, activities of daily living—at the time the CCR is
generated. Function is essentially a subset of ProblemType (see
<Problem> in A2.5.4.5(1)), in that functional problems are
essentially clinical problems for the patient. They are specifi-
cally defined within the CCR <FunctionalStatus> section, as
separate from other clinical problems.

(2) <Function> is illustrated in Fig. A2.14.

Example 27 — Data Object <Function>

<FunctionalStatus>
<Function>
<CCRDataObjectID>
<DateTime>
<Type>
<Text>Date Of Onset</Text>
</Type>
<Age>
<Value>83</Value>
<Units><Unit>Years</Unit></Units>
</Age>
</DateTime>

</CCRDataObjectID>

<Type><Text>Mental Status</Text></Type>
<Description>
<Text>Does Not Respond To Command</Text>
</Description>
<Status><Text>Chronic</Text></Status>
<Source>
<Actor>
<ActorlD>75307</ActorID>
<ActorRole><Text>Primary Care Provider</Text></ActorRole>
</Actor>
</Source>
</Function>
</FunctionalStatus>

A2.5.4.5 <Problems>

(1) <Problem> is optional and bound to one instance (0..1).
The child element <Problem> is required and unbounded
(1..0). It contains data defining the patient’s relevant clinical
problems, conditions, diagnoses, symptoms, findings, and
complaints at the time the CCR is generated. At a minimum, a
CCR should contain all pertinent current and historical prob-
lems relevant to that patient at the point in time a CCR is
generated and relative to the <Purpose> of that instance of a
CCR. In the special case that the CCR is being created for a
referral, each <Problem> should be listed in order of impor-
tance for the referral purpose. Otherwise, reverse chronological
order of onset should prevail.

(2) Problem is an instance of the Complex Data Type
ProblemType, which, for example, is also used within
<FunctionalStatus>, <FamilyHistory>, <Indication>, and other
pertinent data objects in the CCR.

(3) <Problem> is illustrated in Fig. A2.15.

(4) <Problem> is defined in Table A2.9.

Example 28 — Data Object <Problem>

<Problem>
<CCRDataObjectID>
<DateTime>
<Type>
<Text>Date of Onset</Text>
</Type>
<ExactDateTime>2004-09-01T13:25:34-05:00</ExactDate Time>
</DateTime>
<Type>
<Text>Diagnosis</Text>
</Type>
<Description>
<ObjectAttribute>
<Attribute>Diagnosis</Attribute>
<AttributeValue>
<Value>Myocardial Infarction</Value>
<Code>
<Value>22298006</Value>
<CodingSystem>SNOMEDCT</CodingSystem>
<Version>20050131</Version>
</Code>
</AttributeValue>
</ObjectAttribute>
<ObjectAttribute>
<Attribute>Acuity</Attribute>

</CCRDataObjectlD>

FIG. A2.13 Data Object <Support>
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<AttributeValue>
<Value>Acute</Value>
<Code>
<Value>53737009</Value>
<CodingSystem>SNOMEDCT</CodingSystem>
<Version>20050131</Version>
</Code>
</AttributeValue>
</ObjectAttribute>
<ObjectAttribute>
<Attribute>Site</Attribute>
<AttributeValue>
<Value>Antereoseptal</Value>
<Code>
<Value>20706007</Value>
<CodingSystem>SNOMEDCT</CodingSystem>
<Version>20050131</Version>
</Code>
</AttributeValue>
</ObjectAttribute>
<Code>
<Value>410.1</Value>
<CodingSystem>ICD9CM</CodingSystem>
<Version>2004</Version>
</Code>
</Description>
<Status>
<Text>Resolved</Text>
</Status>
<Source>
<Actor>
<ActorlD>75307</ActorlD>

<ActorRole><Text>Primary Care Provider</Text></ActorRole>

dﬂ

FIG. A2.14 Data Object <Function>

</Actor>
</Source>
<Episodes>
<Number>2</Number>
<Episode>
<CCRDataObjectID> </CCRDataObject|D>
<DateTime>
<Type>
<Text>Age At Onset</Text>
</Type>
<Age>
<Value>35</Value>
<Units><Unit>Years</Unit></Units>
</Age>
</DateTime>
<Status>
<Text>Resolved</Text>
</Status>
<Source>
<Actor>
<ActorlD>75307</Actor|D>
<ActorRole><Text>Primary Care Provider</Text></ActorRole>
</Actor>
</Source>
</Episode>
<Source>
<Actor>
<ActorID>75307</ActorID>
<ActorRole><Text>Primary Care Provider</Text></ActorRole>
</Actor>
</Source>
</Episodes>
</Problem>
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FIG. A2.15 Data Object <Problem>

A2.5.4.6 <FamilyHistory>

(1) <FamilyHistory> is optional and bound to one instance
(0..1). The child element <FamilyProblemHistory> is required
and unbounded (1..00) and contains data defining the patient’s
blood or genetic relatives in terms of possible or relevant risk
factors. At a minimum, all family history that has a potential
impact on the patient’s healthcare risk profile should be listed.
Family history is a key risk factor of high predictive value in
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diagnosis and treatment for many healthcare conditions, and is
often difficult to collect at each encounter and maintain
between encounters. Therefore, inclusion of <FamilyHistory>
data in the CCR is extremely important.

(2) <FamilyProblemHistory> includes an instance of the
Complex Data Type ProblemType derived by Restriction,
which is a variation of <Problem>. If only the <Problem> is
known but not which <FamilyMember> or members have or
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TABLE A2.9 <Problem> Object Type Definition Table

<Problem> Accepted Values/Formatting Optionality/Cardinality Description
<DateTime> This can be an exact DateTime, an age, an  Optional and Unbounded (0..%). Used to define dates and times relevant to the patient’s
approximate DateTime, or a DateTime <Problem>. Date of Onset, From Date A___ To Date
range. B , Since Age___, etc.
<IDs> Instance of IDType, which includes child Optional and Unbounded (0..%). <IDs> is a container for any <ID> that applies to a data
elements <Type>, <ID>, and <IssuedBy>. object but is not the <CCRDataObjectlD>. This
includes “external” IDs such as a driver’s license
number, Social Security number, product ID number,
serial number, or “internal” IDs such as EHR or
system-specific IDs for discrete data objects.
<Type> An instance of CodedDescriptionType with Optional and Bounded to one Defines the <Problem><Type>.
restricted content that must be one of the instance (0..1).
defined structured text values. Problem,
Condition, Diagnosis, Symptom, Finding,
Complaint, Functional Limitation.
<Description> An instance of CodedDescriptionType that Optional and Bounded to one in-  Myocardial Infarction, Nausea, Headache, Parkinson’s
supports a free text string, a structured text stance (0..1). Disease, etc.
string or strings, or a structured and coded
text string or strings. It is recommended
that, when possible, all problems be coded
(ICD-9CM, ICD-10, or SNOMED, or both).
<Status> An instance of CodedDescriptionType with Optional and Bounded to one in-  Defines the <Status> of the <Problem>.
restricted content that must be one of the stance (0..1).
defined structured text values. Active,
Inactive, Chronic, Intermittent, Recurrent,
Rule Out, Ruled Out, Resolved.
<Episodes> <Episodes> has children <Number> (0..1), Optional and Bound to one in- Used to define one or more occurrences of a problem.
<Frequency> (0..1), <Episode> (0..«), and stance (0..1). Episodes should be listed for recurrent or repetitive
<Duration> (0..1). problems, conditions, diagnoses, or symptoms, rather
than listing a problem multiple times in the problem list.
<HealthStatus> Has children <DateTime> (0..cc), <Descrip- Optional and Bound to one in- Used to define the health status of the Actor whom the
tion> (0..1), <CauseOfDeath> (0..1). <Date-  stance (0..1). problem applies to (used more commonly in Family
Time> can be an Exact DateTime, an age, History). <Description> is an instance of a CodedDe-
an approximate DateTime, or a DateTime scriptionType and is confined to the values: Alive And
range. <Description> and <CauseOfDeath> Well, In Remission, Symptom Free, I, Chronically Il
are instances of Coded DescriptionType Severely I, Critical, Terminal, Disabled, Severely
with restricted content that must be one of Disabled, Deceased; <CauseOfDeath> defines if this
the defined structured text values. condition was the cause of death of the Actor whom
the problem applies to — values are Yes, No, Unknown;
<DateTime> is an instance of DateType and could be
an exact date or date/time, an age, or an approximate
date. <DateTime> is used to set the <DateTime> that
applies to the <HealthStatus> and is also used to re-
cord the ‘Time of Death’ for problems that are a <Cau-
seOfDeath>.
<PatientkKnowledge>  <PatientKnowledge> has children <PatientA- Optional and Unbounded (0..1). Used to define whether or not the patient is aware of a

ware> (0..1) and <Description> (0..1).

<Problem> and any reason why they are not aware.
<PatientAware> restricted to Yes, No, Unknown. <De-
scription> is a CodedDescriptionType with restricted
content that must be one of the defined structured text
values: Patient Request Not To Know, Family Request
For Patient Not To Know, Durable Power Request For
Patient Not To Know.

have had that <Problem>, then only the <Problem> need be
listed. If the affected <FamilyMember> is known, then <Fami-
lyMember> must be listed and all problems must be con-
strained and listed discretely by Family Member. In addition to
<Problem>, <FamilyHistory> contains the element <Fami-
IyMember>. Essentially the <FamilyHistory> section of the
CCR is designed to contain a <FamilyHistory> of diagnoses,
conditions, and problems as well as the current health status of
family members as well as what diagnoses, conditions, or
problems, or combinations thereof, were the causes of death for
a deceased relative. Risk factors relevant to family members,
such as a family member’s smoking, ETOH, dietary, BMI,
activity, toxic exposure, or other risks relative to the family
member’s own health should also be itemized in <FamilyHis-
tory>.
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(3) <FamilyProblemHistory> is an instance of the Com-
plex Data Type FamilyHistoryType illustrated in Fig. A2.16.

(4) <FamilyProblemHistory> consists of two key elements
<Problem> and <FamilyMember>. Note that a single <Prob-
lem> can affect one or more <FamilyMember>, and a single
<FamilyMember> can have more than one <Problem>. As
noted in A2.5.4.6(2), in <FamilyProblemHistory>, all prob-
lems must be constrained and listed discretely by Family
Member.

(5) <FamilyMember> is a link to an <Actor> through an
<ActorID> of type xs:string. <FamilyMember> must include
an <ActorRole>. Each <FamilyMember> <ActorRole> should
reflect the <Relation> of that <FamilyMember> to the <Pa-
tient>. <FamilyHistory> is illustrated in Example 29.
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Example 29 — Data Object <FamilyHistory>

<FamilyHistory>
<FamilyProblemHistory>
<CCRDataObjectID>
<Source><Actor><ActorID>
Source>
<FamilyMember>
<ActorlD>
<ActorRole>
<Text>Father</Text>
</ActorRole>
<HealthStatus>
<Description>
<Text>Deceased</Text>
</Description>
<CauseOfDeath>Yes</CauseOfDeath>
<Source><Actor><ActorID> </ActorID></Actor></
Source>
</HealthStatus>
<Source><Actor><ActorID>
Source>
</FamilyMember>
<Problem>
<Type>
<Text>Diagnosis</Text>
</Type>
<Description>
<ObjectAttribute>
<Attribute>Diagnosis</Attribute>
<AttributeValue>
<Value>Myocardial Infarction</Value>
<Code>
<Value>22298006</Value>
<CodingSystem>SNOMEDCT</CodingSystem>
<Version>20050131</Version>
</Code>
</AttributeValue>
</ObjectAttribute>
</Description>
<Episodes>
<Number>1</Number>
<Episode>
<CCRDataObjectID>
<DateTime>
<Type>
<Text>Age At Onset</Text>
</Type>
<Age>
<Value>57</Value>
<Units><Unit>Years</Unit></Units>
</Age>
</DateTime>
<Source><Actor><Actor|D>.
Source
</Episode>
<Source><Actor><ActorID>
Source
</Episodes>
<Source><Actor><ActorID>
Source
</Problem>
</FamilyProblemHistory>
</FamilyHistory>

A2.5.4.7 <SocialHistory>

(1) <SocialHistory> is optional and bound to one instance
(0..1). The child element <SocialHistoryElement> is required
and unbounded (1..c0) and contains data defining the patient’s
occupational, personal (for example, lifestyle), social, and
environmental history and health risk factors. Within the CCR,
items commonly grouped under administrative data (ADT) in
other healthcare systems and standards are included in
<SocialHistory>, such as Marital Status, Race, Ethnicity, and

</CCRDataObject|D>
</ActorID></Actor></

</Actor|D>

</ActorID></Actor></

</CCRDataObject|D>

</ActorID></Actor></

</ActorID></Actor></

</ActorID></Actor></
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Religious Affiliation, as all of these have relevance to health-
care and possible preferences, optimization, or restrictions on
healthcare interventions, or combinations thereof, and thera-
peutic options for a specific patient. In addition, these ADT
data are all highly confidential and private data attributes about
a patient and require the identical protections afforded all
patient healthcare data.

(2) <Type> under <SocialHistoryElement> within <Social-
History> is a CodedDescriptionType with restricted content
that must be one of the defined structured text values. <Type>
defines each discrete data object within <SocialHistory>, and
each time a new data object is generated, a new instance of
<SocialHistoryElement> must be initiated.

(3) SocialHistoryType is illustrated in Fig. A2.17.

(4) <SocialHistoryElement> is defined in Table A2.10.

Example 30 — Data Object <SocialHistory>

<SocialHistory>
<SocialHistoryElement>
<CCRDataObijectID>
<DateTimeRange>
<BeginRange>
<Age>
<Value> 17</Value>
<Units>
<Unit> Year</Unit>
</Units>
</Age>
</BeginRange>
<EndRange>
<Age>
<Value> 67</Value>
<Units>
<Unit> Year</Unit>
</Units>
</Age>
</EndRange>
</DateTimeRange>
</DateTime>
<Type>
<Text>Tobacco Use</Text>
</Type>
<Description>
<Object Attribute>
<Attribute>Type</Attribute>
<AttributeValue>
<Value> Cigarettes</Value>
<Code>
<Value> </Value>
<CodingSystem> SNOMEDCT</CodingSystem>
<Version> 20050131</Version>
</Code>
</AttributeValue>
</Object Attribute>
<Object Attribute>
<Attribute>Packs Per Day</Attribute>
<AttributeValue>
<Value> 1.5</Value>
<Code>
<Value> </Value>
<CodingSystem> SNOMEDCT</CodingSystem>
<Version>20050131 </Version>
</Code>
</AttributeValue>
</Object Attribute>
</Description>
<Status>
<Text>Historical</Text>
</Status>
</Source>
</SocialHistoryElement>

</CCRDataObjectIlD>
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FIG. A2.17 Data Object <SocialHistoryType>

A2.54.8 <Alerts>

(1) <Alerts> is optional and bound to one instance (0..1).
The child element <Alert> is required and unbounded (1..00)
and contains data used to define a patient’s warnings such as
allergies, adverse reactions, and other alerts (for example,
enzyme or metabolic pathway deficiencies and critical lab or
result values). In the CCR, <Alerts> should be used to
highlight severe or critical issues, such as a history of an
anaphylactic reaction to a bee sting (a severe form of allergy
with a life-threatening adverse reaction) or a critical lab value
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such as potassium level of 6.6 mEQ/l. Other examples of
<Alerts> could be the report of a very abnormal Pap smear or
a mammogram generated through routine screening.

(2) <Alerts> is a data container for data that represent
critically important variations from the norm that have tempo-
ral relevance in the near term or long term to the patient’s
condition and therapeutic options. They are prompts for
near-term action or consideration of action or for warnings
relative to therapeutic options to which the patient could have
a potentially harmful outcome. <Alerts> in the CCR are, in
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TABLE A2.10 <SocialHistoryType> Object Type Definition Table

<SocialHistory> Accepted Values/Formatting

Optionality/Cardinality

Description

<DateTime> This can be an exact DateTime, an age, an
approximate DateTime, or a DateTime
range.

Instance of IDType, which includes child

elements <Type>, <ID>, and <IssuedBy>.

<IDs>

An instance of CodedDescriptionType with
restricted content that must be one of the
defined structured text values. Marital
Status, Race, Ethnicity, Religious
Preference, Living Situation, Employment,
Tobacco Use, ETOH Use, Recreational
Drug Use, Toxic Exposure, Treatment
Restrictions.

An instance of CodedDescriptionType that
supports a free text string, a structured text
string or strings, or a structured and coded
text string or strings. It is recommended
that, when possible, all social history
entries be coded with SNOMED CT.

An instance of CodedDescriptionType with
restricted content that must be one of the
defined structured text values. Current, His-
torical.

<Episodes> has children <Number> (0..1),
<Frequency> (0..1), <Episode> (0..), and
<Duration> (0..1).

<Type>

<Description>

<Status>

<Episodes>

Optional and Unbounded (0..%).

Optional and Unbounded (0..%).

Optional and Bounded to one
instance (0..1).

Optional and Bounded to one in-
stance (0..1).

Optional and Bounded to one in-

stance (0..1).

Optional and Bounded to one in-
stance (0..1).

Used to define dates and times relevant to the patient’s
<SocialHistory>. Date of Onset, From Date A___ To
Date B___,AtAge ___, Since Age__, etc.

<IDs> is a container for any <ID> that applies to a data
object but is not the <CCRDataObjectID>. This
includes “external” IDs such as a driver’s license
number, Social Security number, product ID number,
serial number, or “internal” IDs such as EHR or
system-specific IDs for discrete data objects.

Defines what <Type> of social history is being defined
(Tobacco Use, Living Situation, Marital Status, etc.)
<Type> defines each discrete data object within
<SocialHistory>, and each time a new data object is
generated, a new instance of <RiskFactorHistory>
must be initiated.

Defines the specific attributes of the social history de-
fined under <Type>.

Defines the <Status> of the
<SocialHistory><Description>.

Used to define one or more occurrences of a social his-
tory item. Episodes should be listed for social history
items that have an episodic component or character,
such as changing Marital Status, Tobacco Use, ETOH
Use, Employment, etc.

other words, prompts or warnings related to patient safety. The
presence of an <Alert> in the CCR is a conscious effort to
emphasize safety even though it may be redundant with data in
another section of the CCR. For example, an abnormally
elevated potassium level would be a <Result> in the patient’s
CCR <Results> section. An Alert may have significant histori-
cal value, but it is up to the discretion of the author of the CCR
to determine the relevance of a specific alert in the context of
the <Purpose> for which a specific instance of the CCR is
being created. <Alerts> are not to be confused with ‘Remind-
ers’ that are defined under the <PlanOfCare> section of this
Implementation Guide. However, both <Alerts> and ‘Remind-
ers’ are examples of the types of specific content data fields
found within the CCR that support clinical decision support.

(3) <Alert> is illustrated in Fig. A2.18.

(4) <Alert> is defined in Table A2.11.

Example 31 — <Alert> Data Object

<Alert>
<CCRDataObjectID>
<DateTime>
<Type>
<Text>Onset Date</Text>
</Type>
<ApproximateDateTime>
<Text>As A Child</Text>
</ApproximateDateTime>
</DateTime>
<Type>
<Text>Allergy</Text>
</Type>
<Status>
<Text>Current</Text>
</Status>

</CCRDataObjectID>
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<Source><Actor><ActorID> </ActorID></Actor></Source>
<Agent>
<Products>
<Product>
<CCRDataObjectID>
<Description>
<Text>Penicillin</Text>
<Code>
<Value> </Value>
<CodingSystem>RxNorm</CodingSystem>
<Version> </Version>
</Code>
</Description>
<Source><Actor><ActorID> </ActorID></Actor></Source>
<Product><ProductName><Text>PenVK </Text></ProductName></
Product>
</Product>
</Products>
</Agent>
<Reaction>
<Description>
<ObjectAttribute>
<Attribute>Reaction</Attribute>
<AttributeValue>
<Value>Anyphylaxis</Value>
<Code>
<Value> </Value>
<CodingSystem>SNOMEDCT</CodingSystem>
<Version>20050131</Version>
</Code>
</AttributeValue>
</ObjectAttribute>
</Description>
<Severity>
<ObjectAttribute>
<Attribute>Severity</Attribute>
<AttributeValue>
<Value>Life Threatening</Value>
<Code>

</CCRDataObjectlD>
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FIG. A2.18 <Alert> Data Object
<Value> </Value> <Text>Cardiopulmonary Resuscitation</Text>
<CodingSystem>SNOMEDCT</CodingSystem> <Code>
<Version>20050131</Version> <Value> </Value>
</Code> <CodingSystem>RxNorm</CodingSystem>
</AttributeValue> <Version> </Version>
</ObjectAttribute> </Code>
</Severity> </Description>
<Interventions> <Source><Actor><ActorID> </ActorID></Actor></Source>
<Intervention> </Procedure>
<CCRDataObjectID>, </CCRDataObjectID> </Procedures>
<Source><Actor><ActorID> </Actor|D></Actor></Source> </Intervention>
<CCRDataObjectID> </CCRDataObject|D> </Interventions>
<Description> </Reaction>
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TABLE A2.11 <Alert> Object Type Definition Table

<Alert> Accepted Values/Formatting Optionality/Cardinality Description
<DateTime> This can be an exact DateTime, an age, an  Optional and Unbounded (0..%). Used to define dates and times relevant to the patient’s
approximate DateTime, or a DateTime <Alert>. Date of Onset, From Date A___ To Date B_
range. __ ,AtAge ___, Since Age___, and so forth.
<IDs> Instance of IDType, which includes child Optional and Unbounded (0..%). <IDs> is a container for any <ID> that applies to a data
elements <Type>, <ID>, and <IssuedBy>. object but is not the <CCRDataObjectlD>. This
includes “external” IDs such as a driver’s license
number, Social Security number, product ID number,
serial number, or “internal” IDs such as EHR or
system-specific IDs for discrete data objects.
<Type> An instance of CodedDescriptionType with Optional and Bounded to one Defines what <Type> of <Alert> is being itemized.
restricted content that must be one of the instance (0..1).
defined structured text values. Allergy,
Adverse Reaction, Alert, Critical Result.
<Description> An instance of CodedDescriptionType that Optional and Bounded to one in-  Defines the specific attributes of the <Alert> defined
supports a free text string, a structured text  stance (0..1). under<Type>.
string or strings, or a structured and coded
text string or strings. It is recommended
that, when possible, all instances of <Alert>
be coded with SNOMED CT.
<Status> An instance of CodedDescriptionType with Optional and Bounded to one in-  Defines the <Status> of the <Alert><Description>.
restricted content that must be one of the stance (0..1).
defined structured text values. Current,
Historical, Unknown.
<Agent> <Agent> has children <Products>, Optional and Unbounded (0..«0). If Defines an <Agent> that caused an <Alert>, specifically
<EnvironmentalAgents>, <Problems>, an <Agent> is unknown, then a <Product> (Penicillin), an <EnvironmentalAgent>
<Procedures>, and <Results>. “Unknown” is required content (dust, bee stings), a <Problem> (G6PD Deficiency), a
for <Agent>, <Procedure> (IVP, Endoscopy), or a , <Result> (K+,
Na+, Dig Level, Mammogram, PAP, Pathology, Cytol-
ogy).
<Reaction> <Reaction> has children <Description>, Optional and Unbounded (0..). <Description> is used to describe the <Reaction>, if any,
<Severity>, and <Interventions>. that the <Alert> addresses — Rash, Angioedema,
Anaphylaxis, Nausea, and so forth <Description> can
be a string or can be used to encode the reaction
(recommended/preferred).
<Status> An instance of CodedDescriptionType, <Sta-  Optional and Bounded to one in-  Pertinent Positive:
tus> is used to define pertinent positive or stance (0..1). <Description><Text>Anaphylaxis<Severity>Life
pertinent negative reactions. Threatening<Intervention>Intubation Pertinent Nega-
tive: <Description><Text>Anaphylaxis<Status>Not
Present
<Severity> An instance of CodedDescriptionType with Optional and Bounded to one in-  Defines the <Severity> of the <Reaction>.

<Interventions>

<Reaction
Sequence
Position>

<Mulitple
Reaction
Modifier>

restricted content that must be one of the
defined structured text values. Minimal,
Mild, Moderate, Severe, Life Threatening,
Critical.

<Interventions> has child <Intervention> to
support one or more <Interventions> used
to respond to a <Reaction>. <Intervention>
has children <Procedures>, <Products>,
<Medications>, <Immunizations>,
<Services>, and <Encounters>

Type xs:integer.

CodedDescriptionType

stance (0..1).

<Interventions> is Optional and
Bounded to one instance (0..1).
<Intervention> is Required if
<Interventions> is used and is
Unbounded (0..).

Optional and Bounded to one in-

stance (0..1).

Optional and Bounded to one in-
stance (0..1).

Defines any<Intervention>used to treat a <Reaction>.

Used only to define sequence order when there is more
than one <Reaction>. <ReactionSequencePosition>
must be an integer starting a 1. If there is only one (1)
reaction, then this tag is not used.

Used to define the relationship between reactions when
there is more than one <Reaction>. Can contain the
values AND, OR, or THEN to denote if for an instance
of more than one <Reaction> if all reactions were
present together (AND), or if each of the listed reac-
tions might have occurred (OR), or if the reactions
were sequential (THEN).

</Alert>

A2.5.4.9 <Medications>, <MedicalEquipment>, and <Im-
munizations>
(1) <Medications>, <MedicalEquipment>, and <Immuni-
zations> are optional and bound to one instance (0..1). Their
respective child elements <Medication>, <Equipment>, and
<Immunization> are required and unbounded (1..c0) and con-
tain data defining the patient’s current and historical
<Medications>, <MedicalEquipment>, and <Immunizations>.
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Each of these categories exist as separate sections in the CCR,
but their child elements utilize the same XML data object
definition and tagging. They are all instances of the Complex
Data Type StructuredProductType.

(2) <Medications> is used to define a patient’s current
medications and pertinent medication history. <MedicalEquip-
ment> is used to define a patient’s implanted and external
medical devices and equipment that their health status depends
on, as well as any pertinent equipment or device history. In
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addition, <MedicalEquipment> is used to itemize any pertinent
current or historical durable medical equipment (DME) used to
help maintain the patient’s health status. <Immunizations> is
used to define a patient’s current <Immunization> status and
pertinent <Immunization> history.

(3) To reiterate, all medications, immunizations, implanted
and external medical devices, as well as all DME, are defined
within the CCR as <Products> and are defined by the Complex
Data Type StructuredProductType. They are stored within the
CCR and intended for display as separate sections. They are
defined discretely by <Type>, which is constrained to the
values: Medication, IV Fluid, Parental Nutrition, Supplemental
Nutrition, Immunization, Disposable, Supplies, Device, Im-
plantable Device, Durable Medical Equipment.

(4) Careful consideration has gone to make StructuredPro-
ductType within the CCR map explicitly to and support:

(a) NCPDP Script and the ongoing cooperative work on
SIG definitions for medication prescriptions and orders with
NCPDP, HL7, and ASTM.

Note 1—The <Directions> under <Product> within this
Implementation Guide maps explicitly to the latest available
version of NCPCP Script SIG submitted (DERF) by the SIG
Workgroup October 7, 2005.

(b) Immunization reporting requirements of State and

Federal agencies and immunization registries, particularly to
support the data needs of the Centers for Disease Control and
Prevention (CDC).

(c) Product and manufacturer identification and tracking
of implanted medical devices.

(d) Home oxygen and all other DME tracking, reporting,
authorization, and clinical validation/justification under
Medicare/Medicaid and X12 837.

(5) The Complex Data Type StructuredProductType as
illustrated in Fig. A2.19.

(6) The Complex Data Type StructuredProductType are
defined in Table A2.12.

Example 32 — <Medication>/<Product>

<Medication>
<CCRDataObjectID>
<DateTime>
<Type>
<Text>Prescription Date</Text>
</Type>
<ExactDateTime>2004-09-01T13:25:34-05:00</ExactDate Time>
</DateTime>
<Type>
<Text>Medication</Text>
</Type>
<Source>
<Actor>
<ActorID>75307</ActorlD>
<ActorRole><Text>Primary Care Provider</Text></ActorRole>
</Actor>
</Source>
<Product>
<ProductName>
<Test>Amoxicillin</Text>
<Code>
<Value> </Value>
<CodingSystem>RxNorm</CodingSystem>
<Version> </Version>
</Code>
</ProductName>
<BrandName>

</CCRDataObjectlD>
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<Test>Amoxil</Text>
<Code>
<Value> </Value>
<CodingSystem>RxNorm</CodingSystem>
<Version> </Version>
</Code>
</BrandName>
<Strength>
<Value>250</Value>
<Units>
<Unit>mg</Unit>
</Units>
</Strength>
</Product>
<Quantity>
<Value>30</Value
<Units>
<Unit>Capsules</Unit>
</Units>
</Quantity>
<Directions>
<Direction>
<Dose>
<Value>1</Value>
</Dose>
<Route>
<Text>po</Text>
</Route>
<Frequency>
<Value>tid</Value>
</Frequency>
<Duration>
<Value>10</Value>
<Units><Unit>Days</Unit></Units>
</Duration>
</Direction>
</Directions>
</Medication>

A2.5.4.10 <VitalSigns> and <Results>

(1) <VitalSigns> and <Results> are optional and bound to
one instance (0..1). Their respective child elements, each
named <Result>, are required and unbounded (1..00) and
contain data defining the patient’s current and historically
relevant <VitalSigns> and <Results>. Vital Signs are techni-
cally Results (‘Observations’), but <VitalSigns> and <Results>
exist as separate sections in the CCR, although they utilize the
same XML data object definition and tagging. They are both
instances of the Complex Data Type ResultType.

(2) Vital Signs are defined within the CCR as a section in
order to follow clinical convention. At a minimum, pertinent
vital signs, such as the most recent, maximum or minimum, or
both, baseline, or relevant trends should be listed. For
<Results>, all pertinent as well as the most recent results
should be included in the CCR.

(3) ResultType has been carefully constructed within the
CCR to support numeric test result values as well as text-based
test result values. ResultType also supports numeric test results
with associated text. Particular care has been given to the
ResultType data object to support microbiology, imaging,
procedure, and pathology results as well as laboratory results.
ResultType supports comprehensive structured result reporting
as well as structured coding with any code set. It is recom-
mended that all results be coded within the CCR with LOINC
and SNOMED CT.

(4) ResultType is illustrated in Fig. A2.20.

(5) ResultType defines discrete values as a <Result> with
one or more instances of <Test> with an instance of a
<TestResult>. <Test> is a Complex Data Type TestType. The
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FIG. A2.19 Complex Data Type StructuredProductType
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TABLE A2.12 <Product> Object Type (StructuredProductType) Definition Table

<Product> Accepted Values/Formatting Optionality/Cardinality Description
<DateTime> This can be an exact DateTime, an age, an  Optional and Unbounded Used to define dates and times relevant to the patient’s
approximate DateTime, or a DateTime (0..). <Alert>. Date of Onset, From Date A___ To Date B_
range. __ ,AtAge ___, Since Age___, and so forth.
<IDs> Instance of IDType, which includes child Optional and Unbounded <IDs> is a container for any <ID> that applies to a data
elements <Type>, <ID>, and <IssuedBy>. (0..). object but is not the <CCRDataObjectID>. This
includes “external” IDs such as a driver’s license
number, Social Security number, product ID number,
serial number, or “internal” IDs such as EHR or
system-specific IDs for discrete data objects.
<Type> An instance of CodedDescriptionType with Optional and Bounded to Defines the <Product><Type>.
restricted content that must be one of the one instance (0..1).
defined structured text values. Medication,
Immunization, Disposable, Supplies,
Device, Implantable Device, Durable
Medical Equipment
<Description> CodedDescriptionType Optional and Bounded to An instance of a CodedDescriptionType. <Text> under
one instance (0..1). <Description> is used as a text string container for
those systems that cannot generate a structured
description of a product. The structured and coded
portions of <Description> are used to define the name
and overall characteristics of any complex product
made up of one or more structured products, such as
a Gl Cocktail, an Insulin Sliding Scale, or the like.
<Status> Instance of CodedDescriptionType with Optional and Bounded to Defines the <Status> of the <Product>.
restricted content that must be one of the one instance (0..1).
defined structured text values. Active, On
Hold, Prior History No Longer Active
<Product> Used as a container for the core descriptive  Required and Unbounded Used to define a <Product>.
attributes of a <Product>. (0..).
<ProductName> Instance of CodedDescriptionType. Required and Bounded to The generic, non-proprietary, name of the product.
one instance (0..1).
<BrandName> Instance of CodedDescriptionType. Optional and Bounded to The Brand Name.
one instance (0..1).
<Manufacturer> Alink to <Actor>. Optional and Bounded to Links to an <Actor>.
one instance (0..1).
<IDs> Instance of IDType, which includes child Optional and Unbounded <IDs> is a container for any <ID> that applies to a data
elements <Type>, <ID>, and <IssuedBy>. (0..). object but is not the <CCRDataObjectID>. This
includes “external” IDs such as a driver’s license
number, Social Security number, product ID number,
serial number, or “internal” IDs such as EHR or
system-specific IDs for discrete data objects.
<Strength> Child of Product and instance of Optional and Unbounded The predefined strength that the medication comes in —
MeasureType (0..0). 500mg tablets, for example.
<Form> Child of Product and instance of Optional and Unbounded The Form — Tablet, Capsule, Elixir, Suspension, Creme,
CodedDescriptionType. (0..0). Powder, Box, Syringe, and so forth.
<Concentration> Child of Product and instance of Optional and Unbounded Used to define product concentration, when applicable —
MeasureType. (0..). 250 mg/ml, for example.
<Size> Child of Product. Can be a text string, Optional and Unbounded Used to define a <Product> <Size>.
structured text, or defined by (0..).
<Dimensions>.
<Quantity> Instance of MeasureType. Optional and Unbounded Defines the quantity — to be ordered, dispensed, or used,

<Directions>

<Doselndicator>

<DeliveryMethod>

<Dose>

<DoseCalculation>

Container for the <Directions>/SIG. This
maps explicitly to NCPDP Script SIG as
submitted (DERF) October 7, 2005.

Indicates the action to be taken on the
<Description>/SIG. This is a direct map to
the NCPDP Script SIG standard.

The textual representation of the Dose
Delivery Method. This is the method in
which the dose is delivered (describes how
the dose is administered/consumed).

A Child of <Direction>. It is of MeasureType
with <Value>, <Units>, and <Code>. Dose
also contains <Rate>.

A Child of <Direction> and instance of
DoseCalculationType.

(0..).
Optional and Unbounded
(0..).

Optional and Bounded to
one instance (0..1).

Optional and Bounded to
one instance (0..1).

Optional and Unbounded
(0..).

Optional and Unbounded
(0..).

for example.
Contains the directions for use. This is the ‘SIG’
component of the Prescription, for example, or is the
use or administration instructions for a <Product>.
<Description> can contain a text string or complex,
coded data object.
= Specified - remaining fields populated. 2 = As
needed - skip rest of Dose Segment. 3 = As directed -
skip rest of Dose Segment. 4 = Unspecified - see free
text <Description>.
Defines the method: take, apply, swish, swallow, inject,
insert, chew, use, give, sprinkle, mix, dissolve..

e

Defines the dose parameter 125, 250, 500; units mg,
mcg, g, U; rate per minute, per hour; and can repeat
for multiple doses to support sliding scales, pulse
dosing, tapering doses, dose ranges, variable doses.

Used to provide a dose calculation. <Dose> defines the
dose parameter 125, 250, 500; <Unit> and <Rate>
define the unit parameters mg/kg/hr, for example
<Variables> defines dosing variables, which can be
more than one. <Calculation> defines the calculation.
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TABLE A2.12 Continued

<Product> Accepted Values/Formatting Optionality/Cardinality Description

<Vehicle> A Child of <Direction> and can be expressed Optional and Unbounded
as a CodedDescriptionType. (0..).
(<Description>) or as an

<Internal CCRLink> to another <Product>.

Defines a product that is a vehicle for this product, such
as an IV admixture, or vehicle/suspension.

<Route> A Child of <Direction> and instance of Optional and Unbounded This defines the Route of administration — po, pr, sl, in
CodedDescriptionType. (0..). either plain English or Latin abbreviation.
<Site> A Child of <Direction> and instance of Optional and Unbounded Physical location on the patient of use, implantation, or

<AdministrationTiming>

CodedDescriptionType.

A Child of <Direction> and instance of

DateTimeType

(0..22).

Optional and Unbounded
(0..).

administration, when specified (commonly used in IM,

1V, and immunizations, and implantable devices).
This is used to define a specific administration or use

time. Can repeat for more than one administration

time. Can be a text string (Morning, Evening, Before
Meals, 1 Hour After Meals, 3 Hours After Meals,
Before Bed) or an exact time.

<Frequency> A Child of <Direction> and can be expressed Optional and Unbounded Defines the frequency of administration — qd, bid, tid, qid,
as a <Description> (CodedDescriptionType)  (0..). 5x/d..
or a <Value> and <Units>.
<Interval> A Child of <Direction> and can be expressed Optional and Unbounded Defines an interval q15m, q2h, g4h, q12h.
as a <Description> (CodedDescriptionType)  (0..).
or a <Value> and <Units>.
<Duration> A Child of <Direction> and can be expressed Optional and Unbounded Defines the duration of use/administration.
as a <Description> (CodedDescriptionType)  (0..).
or a <Value> and <Units>.
<DoseRestriction> A Child of <Direction> and instance of Optional and Unbounded Used to provide a dose restriction. Otherwise, the same
DoseCalculationType. (0..). as above.
<Indication> A Child of <Direction> and can be a Optional and Unbounded Indication for a product.

<Description> or a <Problem> or alinktoa  (0..«0).
<Problem> within the CCR, or one or more
<PhysiologicalParameter>. Also includes a
PRN designator.

A Child of <Direction> and an instance of
CodedDescriptionType.

<Stoplndicator> Optional and Bounded to

one instance (0..1).

Used to express a hard stop, such as the last SIG
sequence in a tapering dose, where the last sequence
is then D/C’ or where the therapy/drug is used to treat
a condition and that treatment is for a fixed duration
with a hard stop, such as antibiotic treatment.

Expressed as an Integer from 1-n. Signifies the order of
the directions. Tag is not used if there is no repeat.

<DirectionSequencePosition> Used when the <Direction> repeats (multiple Optional and Bounded to
SIGs) such as with an Insulin sliding scale one instance (0..1).
or tapering dose, etc.
<MultipleDirectionModifier>  Defines the relationship between multiple
directions (SIGs).

Optional and Bounded to
one instance (0..1).

Used with the values AND, OR, or THEN to express
when there is more than one SIG as to whether all the
SIGs must apply (AND) or if any of the SIGs can apply
(OR) or if the SIGs are sequential (THEN), in the
sequence defined by <DirectionSequencePosition>.

Optional and Unbounded Patient instructions that are not part of the traditional
(0..1). <Directions>/SIG.

Optional and Unbounded Instructions to the dispensing pharmacist or
(0..1). administering provider.

<Refill> A Child of <Refills> and includes <Number>, Optional and Unbounded Number of allowed refills per prescription.

<Quantity>, <DateTime>, to define ’Last (1..).
Refill’, for example, and <Comment> for
any specific <Refill> alerts or comments.

<PatientInstructions> An instance of CodedDescriptionType.

<Fulfillmentinstructions> An instance of CodedDescriptionType.

<SeriesNumber> String. Optional and Bound to one  Defines number in series, such as a series of
instance (0..1). immunizations.
<Consent> Must contain a <DateTime>, a <Description>, Optional and Bound to one  Allows <Description> of consent as well as link to

and <Source>. <Reference> and <Actor> or <ExternalReference>.
<Comment> are option.

Under <Fulfillment> contains <DateTime>, Optional and Bound to one  Product fulfillment history — tags as for <OrderRxHistory>
<Description>, <Provider>, <Location>, and  instance (0..1) above, but applied to fulfillment/dispensing.
<FulfillmentMethod>.

Various “SequencePosition’ Optional

and “Modifier”

instance (0..1).

<FulfillmentHistory>

Used when more than one sequence in a product
repeats. These fields map discretely and explicitly to
NCPDP Script, as proposed in June 2005 through joint
work between NCPDP and ASTM.

elements of ResultType are defined in Table A2.13 followed by
the definition of TestType in Table A2.14.

Example 33 — <Result>

<Results>
<Result>
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FIG. A2.20 Data Object ResultType
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TABLE A2.13 <Result> Object Type Definition Table

ResultType Accepted Values/Formatting Optionality/Cardinality Description
<DateTime> For a <Result> this should be restricted to an Optional and Unbounded (0..). Used to define dates and times relevant to
exact DateTime, or a DateTime range if a the patient and the <Result>. Collection
collection was done over a specific time date time, collection start date, collection
period. At a minimum, the DateTime of stop date, measurement time,
collection or physiological measurement measurement start date, measurement stop
should be included. Additional times such date.
as when the <Result> was run, sent, or
recorded can be included if and when
pertinent.
<IDs> Instance of IDType, which includes child Optional and Unbounded (0..%). <IDs> is a container for any <ID> that applies
elements <Type>, <ID>, and <IssuedBy>. to a data object but is not the
<CCRDataObijectID>. This includes
“external” IDs such as a driver’s license
number, Social Security number, product ID
number, serial number, or “internal” IDs
such as EHR or system-specific IDs for
discrete data objects.
<Type> This is a CodedDescriptionType with Optional and Bounded to one instance (0..1). Defines the <Result> <Type>.
restricted content that must be one of the
defined structured text values. Hematology,
Chemistry, Serology, Virology, Toxicology,
Microbiology, Imaging - X-ray, Ultrasound,
CT, MRI, Angiography, Cardiac Echo,
Nuclear Medicine, Pathology, Procedure.
<Description> An instance of CodedDescriptionType. Optional and Bounded to one instance (0..1). <Description> of the result — Blood Pressure,
<Description> should be coded with Heart Rate, Complete Blood Count (CBC),
SNOMED CT, CPT, and LOINC codes, Urine Culture, Urinalysis. Specifically used
when applicable. to describe a<Result>set when there are
more than one <Test> in a <Result>, such
as a panel or battery.
<Status> An instance of CodedDescriptionType with Optional and Bounded to one instance (0..1). Defines the <Status> of the <Result>.
restricted content that must be one of the
defined structured text values. Current,
Historical, Unknown.
<Procedure> This is a specific use of <Procedure> as Optional and Unbounded (0..%). This is an instance of a procedure or a link.
defined, below (Procedures). The use of This is the procedure for which there is the
<Procedure> under <Result> should be <Result>, or a procedure done to get the
reserved for instances where listing the <Result>, or both.
<Procedure> has direct clinical relevance
to the <Result> or when the <Procedure>
used to obtain the <Result> is not obvious
or is atypical or specialized. When the
<Procedure> is listed in the <Procedures>
section of the CCR, <Procedure> under
<Result> should be an <Internal CCRLink>.
<Substance> An instance of CodedDescriptionType Optional and Bounded to single use (0..1). Used to define the substance that the <Re-
sult> is obtained from. Arterial blood, ve-
nous blood, urine, spinal fluid, joint fluid,
aspirate, and so forth.
<Test> An instance of the Complex Data Type Tes-  Optional and Unbounded (0..%). TestType — defined in the following Table.

tType. <Test> contains the actual result
data XML string.

<CCRDataObjectID>

<DateTime>
<Type>

</CCRDataObject|D>

<Text>Collection Date</Text>

</Type>

<ExactDateTime>2004-09-01T13:25:34-05:00</ExactDate Time>

</DateTime>
<Type>

<Text>Hematology</Text>

</Type>

<Version>
</Code>
<Code>

<Value>

</Value>

</Version>

<CodingSystem>LOINC</CodingSystem>

<Version>,
</Code>
</Description>
<Source>
<Actor>

</Version>

<Description>

<Text>Spun Hematocrit</Text>

<Code>
<Value> </Value>
<CodingSystem>SNOMEDCT</CodingSystem>
<Version> </Version>

</Code>

<Code>
<Value> </Value>
<CodingSystem>CPT-4</CodingSystem>

<ActorlD>75307</ActorlD>
<ActorRole><Text>Primary Care Provider</Text></ActorRole>

</Actor>
</Source>
<Substance>
<Text>Venous Blood</Text>
<Code>
<Value> </Value>
<CodingSystem>SNOMEDCT</CodingSystem>
<Version> </Version>
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TABLE A2.14 TestType Definition Table

TestType Accepted Values/Formatting Optionality/0 - « Description
<DateTime> This can be an exact DateTime, an age, an  Optional and Unbounded (0..%). Used to define dates and times relevant to
approximate DateTime, or a DateTime the patient’s <Alert>. Date of Onset, From
range. DateA_ _ToDateB___,AtAge
Since Age___, and so forth.
<IDs> Instance of IDType, which includes child Optional and Unbounded (0..%). <IDs> is a container for any <ID> that applies

elements <Type>, <ID>, and <IssuedBy>.

<Type> This is a CodedDescriptionType with
restricted content that must be one of the
defined structured text values. Observation

or Result.
<Description> Instance of CodedDescriptionType.
<Status> An instance of CodedDescriptionType with

restricted content that must be one of the
defined structured text values. Current,
Historical, Unknown.

<Method> Instance of CodedDescriptionType

<Agent> An instance of Complex Data Type
AgentType. Has children <Products>,
<EnvironmentalAgents>, <Problems>,
<Procedures>, <Results>.

<TestResult> <TestResult> can be a <Value>, <Value> and
<Units>, or a <Description> or
combinations thereof, which is a
CodedDescriptionType supporting a free
text string, a structured text string or
strings, or a structured and coded text
string or strings.

<NormalResult> An instance of NormalType. <Normal> can be
text, a value/units, and can repeat as a
range or variable.

<Flag> An instance of CodedDescriptionType

<ConfidenceValue> An instance of CodedDescriptionType

to a data object but is not the
<CCRDataObijectID>. This includes
“external” IDs such as a driver’s license
number, Social Security number, product ID
number, serial number, or “internal” IDs
such as EHR or system-specific IDs for
discrete data objects.

Required and Bounded to single use (1..1). Defines the <TestResult> as an Observation
or Result.

Optional and Bounded to one instance (0..1). <Description> of the test — Systolic Blood
Pressure, Diastolic Blood Pressure, Hct,
Hgb, Na, K, BUN, Cr, Urine Specific
Gravity, and so forth.

Optional and Bounded to one instance (0..1). Defines the <Status> of the <Result>.

Optional and Unbounded (0..). Used when a <Description> modifier is
needed — currently not used.

Optional and Unbounded (0..). Allows inclusion of or link to <Agent>, such
as a drug name for microbiology/culture
sensitivities.

Required and Bounded to single use (0..1). Contains the Test Result.

<Normal> under <NormalResult> is Optional Defines the benchmark normal result or

and Unbounded (0..). range for the <TestResult>.
Optional and Unbounded (0..%). Defines an abnormal flag for the Test Result
— Low, High, Abnormal, Out of Range,
Panic Value.
Optional and Bounded to single use (0..1). Defines a <ConfidenceValue> for the

<TestResult>.

</Code>
</Substance>
<Test>
<CCRDataObjectID> </CCRDataObjectlD>
<Description>
<Text>HCT</Text>
<Code>
<Value> </Value>
<CodingSystem>LOINC</CodingSystem>
<Version> </Version>
</Code>
</Description>
<Source>
<Actor>
<ActorID>75307</ActorlD>
<ActorRole><Text>Primary Care Provider</Text></ActorRole>
</Actor>
</Source>
<TestResult>
<Value>9.2</Value>
<Units><Unit>%</Unit></Units>
</TestResult>
<NormalResult>
<Normal>
<Value>14.0</Value>
<Units><Unit>%</Unit></Units>

<ValueSequencePosition>1</ValueSequencePosition>
<Source>
<Actor>
<ActorlD>75307</ActorID>
<ActorRole><Text>Primary Care Provider</Text></ActorRole>
</Actor>
</Source>
</Normal>
<Normal>
<Value>18.0</Value>
<Units>%</Units>
<ValueSequencePosition>2</ValueSequencePosition>
<VariableNormalModifier>TO</VariableNormalModifier>
<Source>
<Actor>
<ActorlD>75307</ActorID>
<ActorRole><Text>Primary Care Provider</Text></ActorRole>
</Actor>
</Source>
</Normal>
</NormalResult>
<Flag>
<Test>Critical</Text>
</Description>
</Flag>
</Test>

78



Ay E2369 - 12

</Result>

A2.5.4.11 <Procedures>

(1) <Procedures> is optional and bound to one instance
(0..1). The child element <Procedure> is required and un-
bounded (1..0). and defines all interventional, surgical,
diagnostic, or therapeutic procedures or treatments pertinent to
the patient historically and at the time the CCR is generated.
The preferred controlled vocabulary here is SNOMED CT, as
well as the current CPT Codeset for the <Procedure> and
LOINC for any <Result>, although revisions to LOINC are
recommended to make object definition and standardization
more uniform.

(2) At a minimum, any recent or historically relevant
<Procedure> should be listed. The intent is to list major
diagnostic or therapeutic procedures, or both, that have a
current or historical impact on the patient’s current or future
health.

(3) <Procedure> is defined by the Complex Data Type
ProcedureType, which is illustrated in Fig. A2.21.

(4) <Procedure> is defined in Table A2.15.

Example 34 — <Procedure>

<Procedure>
<CCRDataObjectID>
<DateTime>
<Type>
<Text>Procedure Date</Text>
</Type>
<ExactDateTime>2004-09-01T13:25:34-05:00</ExactDate Time>
</DateTime>
<Type>
<Text>Surgery</Text>
</Type>
<Description>
<Text>Appendectomy</Text>
<Code>
<Value> </Value>
<CodingSystem>SNOMEDCT</CodingSystem>
<Version> </Version>
</Code>
<Code>
<Value> </Value>
<CodingSystem>CPT-4</CodingSystem>
<Version> </Version>
</Code>
</Description>
</Procedure>

A2.5.4.12 <Encounters>

(1) <Encounters> is optional and bound to one instance
(0..1). The child element <Encounter> is required and un-
bounded (1..c0) and contains data defining all pertinent health-
care encounters as well as pending healthcare appointments of
the patient at the time the CCR is generated. An encounter is an
interaction, regardless of the setting, between a patient and a
practitioner who is vested with primary responsibility for
diagnosing, evaluating, or treating the patient’s condition. It
may include visits, appointments, as well as non face-to-face
interactions. It is also a contact between a patient and a
practitioner who has primary responsibility for assessing and
treating the patient at a given contact, exercising independent
judgment.

(2) <Encounter> is illustrated in Fig. A2.22.

(3) <Encounter> is defined in Table A2.16.

Example 35 — <Encounter>

</CCRDataObject|D>
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<Encounters>
<Encounter>
<CCRDataObijectID>
<DateTime>
<Type>
<Text>Encounter Date</Text>
</Type>
<ExactDateTime>2003-07</ExactDateTime>
</DateTime>
<Type>
<Text>Inpatient Hospitalization</Text>
</Type>
<Source><Actor><ActorID>
Source>
<Locations>
<Location>
<Description>
<Text>Jackson County Hospital</Text>
</Description>
</Location>
</Locations>
<Indications>
<Indication>
<Problem>
<CCRDataObjectID>
<Description>
<Text>Pneumonia</Text>
</Description>
<Source><Actor><ActorID>
Source>
</Problem>
<Source><Actor><ActorID>
Source>
</Indication>
</Indications>
</Encounter>

A2.5.4.13 <PlanOfCare>

(1) <PlanOfCare> is optional and bound to one instance.
The child element <Plan> is required and unbounded (1..00)
and contains data defining all pending orders, interventions,
encounters, services, and procedures for the patient. It defines
what is ‘planned’ or expected for the care of the patient. It is for
prospective, unfulfilled, or incomplete orders and requests
only. All active, incomplete, or pending orders, appointments,
referrals, procedures, services, or any other pending event of
clinical significance to the current and ongoing care of the
patient should be listed, unless constrained due to issues of
privacy. ‘Clinical Reminders’ should also be placed here for
purposes of providing prompts that may be used for disease
prevention, disease management, patient safety (generic), and
healthcare quality improvement, including widely accepted
performance measures. Clinical Reminders are clinical deci-
sion support prompts that are closely related to quality issues or
continuous quality improvement (CQI). They have temporal
relevance of a longer-term nature than <Alerts> explained
earlier in this guide. Consider <Alerts> as specific, patient
safety related, near-term warnings and Clinical Reminders as
patient quality related, longer term prompts. One example of a
Clinical Reminder is the performance measurement set derived
from widely accepted guidelines that have been vetted and
disseminated through the AMA convened, Physician Consor-
tium for Performance Improvement (PCPI). These measures
were chosen by CMS for the DOQ-IT national pilot project. An
illustration of the combination of the CCR’s Clinical Remind-
ers within the <PlanOfCare> section and related <Reference>
section would be the capacity to embed a link to the PCPI

</CCRDataObjectIlD>

</Actor|D></Actor></

</CCRDataObject|D>

</Actor|D></Actor></

</Actor|D></Actor></
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TABLE A2.15 <Procedure> Object Type Definition Table

<Problem> Accepted Values/Formatting Optionality/ Cardinality Description
<DateTime> An instance of DateTimeType. Optional and Unbounded (0..%). Used to define dates and times relevant to the patient
and the<Procedure>. For a <Procedure>, <DateTime>
should express the <DateTime> the <Procedure>
occurred, as accurately as possible, but due to the fact
that historical <Procedure> data may be collected
retrospectively, exact DateTime, an age, an
approximate DateTime, or a DateTime range are all
valid.
<IDs> Instance of IDType, which includes child Optional and Unbounded (0..»).  <IDs> is a container for any <ID> that applies to a data
elements <Type>, <ID>, and <IssuedBy>. object but is not the <CCRDataObjectID>. This
includes “external” IDs such as a driver’s license
number, Social Security number, product ID number,
serial number, or “internal” IDs such as EHR or
system-specific IDs for discrete data objects.
<Type> An instance of CodedDescriptionType. Optional and Bound to one Defines the <Procedure><Type>, Surgical, Cardiac,
instance (0..1). Imaging, etc.
<Description> An instance of CodedDescriptionType. Required and Bounded to one <Description> of the Procedure — Cardiac catheterization,
<Procedure> should be coded with instance (1..1). transfusion, echocardiogram, exercise stress test,
SNOMED, CPT, and LOINC codes, when appendectomy, cholecystectomy, endoscopy, etc.
applicable.
<Status> An instance of CodedDescriptionType with Optional and Bounded to one in-  Defines the current <Status> of the <Procedure>.
restricted content that must be one of the stance (0..1).
defined structured text values. Cancelled,
On Hold, In Progress, Not Completed,
Completed.
<Location> A child of <Locations> (0..1) and expressed  Optional and Unbounded (0..%). Defines the <Location>. Location is a physical geo-
as a <Description> (CodedDescriptionType) graphic location not a physical location on the patient.
or as a link to an <Actor>. Physical location on the patient is defined as <Site>.
<Practitioner> A child of <Practitioners> (0..1). This is a link Optional and Unbounded (0..»). Defines the <Practitioner> who did the procedure.
to <Actor> and includes an <ActorRole>.
<Frequency> An instance of FreqDurGroup. Optional and Unbounded (0..). Defines the <Frequency> of the <Procedure>.
<Interval> Is an instance of IntervalType. It can be ex-  Optional and Unbounded (0..%). Defines an interval q15m, q2h, g4h, q12h.
pressed as <Description> which is a Cod-
edDescriptionType and as <Value><Unit>
or both.
<Duration> An instance of FreqDurGroup. Optional and Unbounded (0..). Defines the <Duration> of the <Procedure>.
<Indication> Can be a <Description> or a <Problem> or a  Optional and Unbounded (0..). Indication for a <Procedure>.

link to a <Problem> within the CCR, or one
or more <PhysiologicalParameter>. Also
includes a PRN designator.

A child of <Instructions> (0..1) and an in-
stance of InstructionType.

<Instruction>

<Product> A child of <Products> (0..1) and an instance
of StructuredProductType

<Substance> An instance of CodedDescriptionType

<Method> Instance of CodedDescriptionType.

<Position> Instance of CodedDescriptionType.

<Site> Instance of CodedDescriptionType.

Required and Unbounded (1..).
Required and Unbounded (1..).

Optional and Bound to one in-
stance (0..1).

Optional and Unbounded (0..%).
Optional and Unbounded (0..%).
Optional and Unbounded (0..%).

Used to define <Instructions> for a <Procedure>. Used
primarily when a <Procedure> is an <OrderRequest>.
Defines any <Product> associated with the<Procedure>.

Used to define the substance upon which the <Proce-
dure> was done. Arterial blood, venous blood, urine,
spinal fluid, joint fluid, aspirate, etc.

<Procedure><Method>.

Patient position for/during the <Procedure>.

Physical location on the patient of<Procedure>.

webpage (or another reputable clinical web source) that con-
tains the specific performance measures relevant to the pa-
tient’s care plan, e.g., diabetes care measures are concisely
summarized at: http://www.ama-assn.org/amal/pub/upload/
mm/370/diabetesset.pdf.

(2) Thus, the CCR Clinical Reminders in the <PlanOf-
Care> section can be used as a powerful tool to promote CQI
and evidence based medicine (EBM), within the patient’s
summary and <PlanofCare>. Including Clinical Reminders as
one or more data items in <PlanofCare> allows any receiving,
consulting, admitting provider, system, or healthcare institution
to understand the current and pending clinical care plans for
this patient at a specific moment in time. This should help to
avoid conflict, assure patient safety, to optimize care and
convenience for the patient and their family. This section
allows any changes to be communicated appropriately and in a
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timely manner to all affected providers and organizations.
Finally, the <PlanofCare> section is designed to be of great
relevance to nursing, particularly in transfers to home care,
convalescent and rehab settings after an acute care hospitaliza-
tion. The intent is that all providers caring for the patient
should be aware at all times what is currently planned,
scheduled, or recommended to care for the patient and maxi-
mize their clinical outcomes.

(3) <Plan> is illustrated in Fig. A2.23.

(4) <Plan> is defined in Table A2.17.

Example 36 — <PlanOfCare> (<Source> not included to simplify
example)

<PlanOfCare>
<Plan>

<CCRDataObjectID> </CCRDataObject|D>
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FIG. A2.22 <Encounter> Data Object
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TABLE A2.16 <Encounter> Object Type Definition Table

<Encounter> Accepted Values/Formatting Optionality/ Cardinality Description
<DateTime> An instance of DateTimeType. Optional and Unbounded (0..%). Used to define dates and times relevant to the patient
and the <Encounter>. For a <Encounter>, <DateTime>
should express the <DateTime> the <Encounter>
occurred, as accurately as possible, but due to the fact
that historical <Encounter> data may be collected
retrospectively, exact DateTime, an age, an
approximate DateTime, or a DateTime range are all
valid.
<Type> An instance of CodedDescriptionType. Optional and Unbounded (0..%). Defines the <Encounter><Type>, Hospitalization,
Rehabilitation, Nursing Facility, Emergency Room,
Clinic Visit, etc.
<Description> An instance of CodedDescriptionType. Required and Bounded to single  Used to describe the actual <Encounter>, if <Encounter>
<Procedure> should be coded with use (1..1). cannot be more appropriately expressed with <Loca-
SNOMED, CPT, and LOINC codes, when tion> and <Practitioner>.
applicable.
<Location> Expressed as a <Description> (CodedDe- Optional and Unbounded (0..%). Defines the <Location>. Location is a physical geo-
scriptionType) or as a link to an <Actor>. graphic location not a physical location on the patient.
Physical location on the patient is defined as <Site>.
<Practitioner> This is a link to <Actor> and includes an <Ac- Optional and Unbounded (0..%). Defines the <Practitioner> with whom the
torRole>. <Encounter>occurred.
<Frequency> An instance of FreqDurGroup. Optional and Unbounded (0..%). Defines the <Frequency> of the <Encounters.
<Duration> An instance of FreqDurGroup. Optional and Unbounded (0..%). Defines the <Duration> of the <Encounters>.
<Indication> Can be a <Description> or a <Problem> or a Optional and Unbounded (0..«). Indication for an <Encounter>.

<Instructions>

<Consent>

link to a <Problem> within the CCR, or one

or more <PhysiologicalParameter>. Also
includes a PRN designator.
Instance of InstructionType.

An instance of CCRCodedDateObjectType

Optional and Bound to one in-
stance (0..1).

Optional and Bound to one in-
stance (0..1).

Used to define <Instructions> for a <Encounter>. Used
primarily when a <Encounter> is an <OrderRequest>.
This is used to document that consent was obtained and

documented for the encounter or procedure. The
SLRC Group could be used to point to the location of
the actual consent.

<Source><Actor><Actor|D>, </ActorID></Actor></

<Source><Actor><ActorID> </Actor|D></Actor></

Source>
<OrderRequest> Source>
<CCRDataObjectID> </CCRDataObjectID> <Substance>
<DateTime> <Text>Venous Blood</Text>
<Type> </Substance>
<Text>Request Date</Text> </Procedure>
</Type> </Procedures>
<ExactDate Time>2004-09-01T13:25:34-05:00</ <§ SlrderRequesb
</Plan>

ExactDateTime>

<PlanOfCare>

</DateTime>
<T¥2;> Procedurec/Toxt A2.5.4.14 <HealthCareProviders>
< > <) > . . .
</Type> (1) <HealthCareProviders> is optional and bound to one
<Status> instance (0..1). The child element <Provider> is required and
</<STtea’t‘L>sS’dered<”eXt> unbounded (1..0) and contains data defining all healthcare
<Sources<Actors<ActorlD> </ActoriD></Actors</ providers involved in the current or pertinent historical care of
Source> the patient. <Provider> is an ActorReferenceType that links to
<Procedures> an <Actor> within the CCR through xs:string.
<Procedure> . . . .
<CCRDataObijectiD> </CCRDataObjectiD> (2) <Provider> is a link to an <Actor> with an <Actor-
<Description> Role>. This data object is not used for listing a patient’s
<I%’gzgfc With Differential</Text> non-healthcare <Support> providers. <Support> providers are
<Value> <Nalue> listed under the <Support> section of the CCR. At a minimum,
<CodingSystem>SNOMEDCT</CodingSystem> the patient’s key healthcare providers should be listed, particu-
</<c\:/§52':“> </Version> larly the patient’s primary physician and any active consulting
<Code> physicians, therapists, and counselors.
<Value> </Value> (3) <HealthCareProviders> is illustrated in Fig. A2.24.
<CodingSystem>CPT-4</CodingSystem> .
<Version> </Version> A2.5.5 CCR Footer Sections—Note that the CCR Footer
</g°dde> consists of the following sections, but is not contained within
<Code>
<Value> </Value> a <Footer> tag.
<CodingSystem>LOINC</CodingSystem> A2.5.5.1 <Actors> — Persons, Organizations, Locations,
<Version> </Version> Systems—<Actors> is required and bounded to one instance
</Code> . . T
</Descriptions (1..1) and contains data defining all of the individuals,
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organizations, locations, and systems associated with the data
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FIG. A2.23 Data Object <Plan>

in the CCR. Individuals (Patients, Family, Support, Healthcare
Providers), organizations, locations, and systems (IT systems,
EHRs, and the like) are normalized within the CCR. Normal-
ized means that everything about each individual, organization,
location, or system is listed once, and only once, in the CCR
and any data that are from, about, or in reference to that
individual, organization, location, or system are then linked
within the CCR to that one listing. Within the CCR, each
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individual, organization, location, or system is listed separately
as an <Actor> in the <Actors> section of the CCR. Actors
(<Actor>), are expressed within the CCR by the Complex Data
Type ActorType. The specific and detailed information about
that individual person, organization, location, or system are
fully itemized and tagged under <Actor> within the CCR
<Actors> Section and given a CCRDataObjectID (<ActorID>)
of type xs:string. Wherever an <Actor> is referred to within the
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TABLE A2.17 <Plan> Object Type Definition Table

<Plan> Accepted Values/Formatting Optionality/ Cardinality Description
<DateTime> An instance of DateTimeType. For <Plan> Optional and Unbounded (0..). Used to define dates and times relevant to
this should be an exact DateTime, or a the patient and the <Plan>. Plan Start
DateTime range if an order/request is DateTime, Plan Completion DateTime.
scheduled or intended to be scheduled. Dates and times of explicit orders/requests
<Age> would be appropriate for clinical are defined under
reminders, although more exact datetime <OrderRequest><DateTime>.
and/or range calculated against the
patient’s date of birth would be more
helpful and informative to continuity of care
providers.
<IDs> Instance of IDType, which includes child Optional and Unbounded (0..%). <IDs> is a container for any <ID> that applies
elements <Type>, <ID>, and <IssuedBy>. to a data object but is not the
<CCRDataObjectID>. This includes
“external” IDs such as a driver’s license
number, Social Security number, product ID
number, serial number, or “internal” IDs
such as EHR or system-specific IDs for
discrete data objects.
<Type> This is a CodedDescriptionType with Optional and Bounded to one instance (0..1). Defines the <Plan><Type>.
restricted content that must be one of the
defined structured text values. Reminder,
Order, Prescription, Request For
Authorization, Authorization, Referral,
Request For Consultation, Treatment
Recommendation.
<Description> An instance of CodedDescriptionType. Optional and Bounded to one instance (0..1). Used to describe a <Plan> set when there
<Description> should be coded with are more than one <OrderRequest>s in a
SNOMED CT, CPT, and LOINC codes, <Plan> such as a detailed Care <Plan> or
when applicable. pre-procedure <Plan>. Postoperative
rehabilitation, stroke rehabilitation, pre-
procedure work-up and evaluation, etc.
<Status> An instance of CodedDescriptionType with Optional and Bounded to one instance (0..1). Defines the <Plan><Status>.
restricted content that must be one of the
defined structured text values. Pending, In
Process, On Hold, Cancelled.
<OrderRequest> Contains the actual <OrderRequest> XML Required and Unbounded (1..). The actual order/request. This XML object
string. string can repeat within a <Plan>.
<DateTime> An instance of DateTimeType. For <OrderRe- Optional and Unbounded (0..). Used to define dates and times relevant to
quest> this should be an exact DateTime, the patient and the <OrderRequest>. Pro-
or a DateTime range if an order/request is cedure DateTime, Encounter DateTIme,
scheduled or intended to be scheduled. Appointment DateTime, etc.
<Age> would be appropriate for clinical
reminders, although more exact datetime
and/or range calculated against the pa-
tient’s date of birth would be more helpful
and informative to continuity of care provid-
ers.
<Type> This is a CodedDescriptionType with re- Optional and Bounded to one instance (0..1). Defines the <OrderRequest><Type>.
stricted content that must be one of the
defined structured text values. Order,
Encounter, Procedure, Service, Product,
Immunization, Medication, Authorization,
Referral, Consultation.
<IDs> Instance of IDType, which includes child ele- Optional and Unbounded (0..x). <IDs> is a container for any <ID> that applies
ments <Type>, <ID>, and <IssuedBy>. to a data object but is not the <CCRDataO-
bjectID>. This includes “external” IDs such
as a driver’s license number, Social Secu-
rity number, product ID number, serial
number, or “internal” IDs such as EHR or
system-specific IDs for discrete data ob-
jects.
<Description> An instance of CodedDescriptionType Optional and Bounded to one instance (0..). Used to describe an <OrderRequest> that is
not a <Procedure>, <Product>,
<Medication>, <Immunization>, <Service>,
<Encounter>, or <Authorization> request.
<Status> This is a CodedDescriptionType with re- Optional and Bounded to one instance (0..1). Defines the <OrderRequest><Status>.
stricted content that must be one of the
defined structured text values. Ordered,
Requested, Pending, On Hold, Repeat, No
Show, Cancelled.
<Procedures> The child <Procedure> (1..«) is an instance  Optional and Bounded to one instance (0..1). CT scan, ultrasound, CBC, biopsy,
of ProcedureType. cholecystectomy, ECG, pulmonary function
tests, stress echocardiogram, etc.
<Products> The child <Product> (1..») is an instance of ~ Optional and Bounded to one instance (0..1). Wheelchair, home nebulizer, prosthesis, etc.

StructuredProductType.
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TABLE A2.17 Continued

<Plan> Accepted Values/Formatting

Optionality/ Cardinality

Description

<Medications> The child <Medication> (1..») is an instance
of StructuredProductType.

The child <Immunization> (1..«) is an
instance of StructuredProductType.

The child <Services> (1..) is an instance of
EncounterType. Supports description of
<Service> with
<Description> (CodedDescriptionType), as
well as <Provider> and <Location>.

The child <Encounter> (1..) is an instance
of EncounterType. Supports description of
<Encounter> with <Description>
(CodedDescriptionType),
as well as <Provider> and <Location>.

The child <Authorization> (1..») is an
instance of AuthorizationType. It is to be
used only for pending authorization
requests. Authorizations that have already
been approved should be contained under
<Insurance>.

The child <Goal> (1..») is an instance of
GoalType — supports text description of
<Goal> with <Description>
(CodedDescriptionType).

<lmmunizations>

<Services>

<Encounters>

<Authorizations>

<Goals>

Optional and Bounded to one instance (0..
Optional and Bounded to one instance (0..

Optional and Bounded to one instance (0..

Optional and Bounded to one instance (0..

Optional and Bounded to one instance (0..

Optional and Bounded to one instance (0..

Enoxaparin, chemotherapy, etc.
Hepatitis A, B, MMR, DPT, etc.
Physical therapy, occupational therapy, home

health evaluation, social service evaluation,
family counseling, financial counseling, etc.

Appointment, Admission

Authorization for Procedure Requested

Authorization for treatment, procedure,
immunization, brand name medication, etc.

| r-4-ActoriD l

~ HealthCareProviders 'i 1-‘..........1" |
—~ t-3 ActorRole G |

|

1.0 |

FIG. A2.24 <HealthCareProviders> Data Object

CCR, it is referenced through the complex data type ActorRef-
erenceType with an <ActorID> of type xs:string . This allows
the details about an <Actor> to be listed once (normalized),
while an <Actor> can be referenced as many times as neces-
sary within the CCR. ActorReferenceType also contains
<ActorRole>, which is used to define the specific role of that
<Actor> in relation to the data at that specific point of
reference within the CCR. <ActorRole> defines the healthcare
or support role of the <Actor> relative to the patient. <Role>
does not define, in itself, an explicit role relative to data
security, confidentiality, privacy, or access control. Each time
an <Actor> is referenced within the CCR, an <ActorID> is
required. <ActorRole> is optional or required, depending on
the use, but its use is encouraged in all instances due to the
significant value of knowing the specific role the <Actor>
plays in each reference to data. ActorReferenceType is illus-
trated in Fig. A2.25. Each <ActorID> in the CCR Header,

Body, or Footer sections points to an <Actor> listed in the CCR
Footer section <Actors>. Within the <Actors> section, each
<Actor> is represented by a subset of tagged data elements
consistent with the representation of them as a <Person>,
<Organization> (which includes locations), or <Information-
System>.

(1) ActorType—The overall XML structure of <Actor> is
as illustrated in Fig. A2.26. ActorType is defined in Table
A2.18. Further definition of the XML within ActorType is as
follows:

(2) <Person> — <Person> defines the individual as an
<Actor>. Its elements are defined in Table A2.19. Other
traditionally ‘demographic’ data on the patient such as Marital
Status, Race, Ethnicity, Religious Affiliation/Preference, are all
contained in the CCR within <SocialHistory>.

(3) <Organization> — <Organization> defines an Organi-
zation as an ActorType as in Table A2.20.

FIG. A2.25 Data Object ActorReferenceType
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FIG. A2.26 Complex Data Type ActorType

(4) <InformationSystem> — <InformationSystem> defines <Person>
an Information System as an ActorType as in Table A2.21. <Name>
(5) Samples of <Actors> are illustrated in Examples 37 and <Eg£2‘:g_le:r Hiete/Givens

38 for the <Actor> Patient and Referring Physician. <Middle>Mary</Middle>
<Family>Kellogg</Family>
</BirthName>
<CurrentName>
<Given>Harriet</Given>

Example 37 — Patient as <Actor>

<Actor>
<ActorObjectID>AA0001</ActorObjectID>
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TABLE A2.18 ActorType Definition Table

ActorType

Accepted Values/Formatting

Optionality/0 - «

Description

<ActorObjectID>

<Person>
<Organization>

<InformationSystem>

<IDs>

<Relation>

<Specialty>

<Address>

<Telephone>

The ID must be made up of characters in the
set A-Z, a-z, 0-9, dash (-), underscore (_)
and period (.). The first character must be
from the set A-Z, a-z. It can be of any
character length.

Defines the details about a <Person> as an
<Actor>.

Defines the details about a <Organization> as
an <Actor>.

Defines the details about a
<InformationSystem> as an <Actor>.

Instance of IDType, which includes child
elements <Type>, <ID>, and <IssuedBy>.

An instance of CodedDescriptionType.

An instance of CodedDescriptionType.

<Address>contains <Type>, <Line1>,

<Line2>, <City>, <County>,

<StateProvince>, <Country>,
<PostalCode>, <Priority>, and <Status>.

Contain <Value>, <Type>, <Priority>, and

Required and Bounded to one instance.

(1.1).

Optional and Bounded to one instance. (0..1).

Optional and Bounded to one instance. (0..1).

Optional and Bounded to one instance. (0..1).

Optional and Unbounded (0..%).

-

Optional and Unbounded (0..%).

-

Optional and Unbounded (0..%).

-

Optional and Unbounded (0..%).

-

Each one is Optional and Unbounded (0..).

This is the ObjectID of the <Actor>.

Used when the <Actor> is a <Person>.
Used when the <Actor> is an <Organization>.

Used when the <Actor> is an
<InformationSystem> — example: when the
Source of the CCR is an Information
System.

<IDs> is a container for any <ID> that applies
to a data object but is not the
<CCRDataObjectID>. This includes
“external” IDs such as a driver’s license
number, Social Security number, product ID
number, serial number, or “internal” IDs
such as EHR or system-specific IDs for
discrete data objects.

Defines the <Relation> of the <Actor> to the
<Patient>, when applicable. Parent, Child,
Significant Other, etc.

Defines the Medical or Healthcare Specialty
of the Person or Organization. Ideally, for
Medical Specialties, this should be
matched to the AMA list of medical and
surgical specialties.

Defines an address of a Person or
Organization. Each address can specify a
type (Home, Office..), a Priority for
contacting (Primary — Preferred,
Secondary), and a Status (Active,
Temporary...).

These are each represented by the Complex

<Email> <Status>. Data Type — CommunicationType. They are
<URL> used to define phone number, email, or url
for contacting the Actor. Each can specify a
<Type> (Home, Office..). a <Priority> for
contacting (Primary — Preferred,
Secondary), and a <Status> (Active,
Temporary...).
<Status> This is a CodedDescriptionType with Optional and Bounded to one instance. (0..1). Defines the current <Status> of the <Actor>.
restricted content that must be one of the
defined structured text values. Active, Prior
History No Longer Active, Unknown.
TABLE A2.19 <Person> Definition Table
<Person> Accepted Values/Formatting Optionality/Cardinality Description
<Name> Container for all the different names for the Optional and Bounded Holds <BirthName>, <FormerName>, <CurrentName>, or
person. to one instance (0..1). <DisplayName> or a combination thereof.
<BirthName> Consists of <Given>, <Middle>, <Family>, Optional and Bounded The name the patient was legally given at birth.

<AdditionalName>

<CurrentName>

<DisplayName>

<DateOfBirth>

<Gender>

<Suffix>, <Title>, <NickName>.

Consists of <Given>, <Middle>, <Family>,
<Suffix>, <Title>, <NickName>.

Consists of <Given>, <Middle>, <Family>,
<Suffix>, <Title>, <NickName>.

A text string that represents the<Actor>name
as it should be displayed as a simple,
untagged, and unparsed string.

Instance of DateTimeType.

Instance of CodedDescriptionType with
restricted content that must be one of the
defined structured text values. Male,
Female, Other, Unknown.

to one instance (0..1).

<Given>John<Middle>Quincy<Family>Doe<Suffix>1lI<Title>

MD<Title>PhD<NickName>Jack

Optional and
Unbounded

(0.. )

Optional and Bounded
to one instance (0..1).
Optional and Bounded
to one instance (0..1).

Optional and Bounded
to one instance (0..1).
Optional and Bounded
to one instance (0..1).

Defines<Gender>.

Any prior legal or assumed name set.

The patient’s current legal name or assumed name set.

John Q. Doe, Ill, MD, PhD

Defines <DateOfBirth> and should be as accurate as possible,
preferably using <ExactDateTime>.

88



Ay E2369 - 12

TABLE A2.20 <Organization> Definition Table

<Organization>  Accepted Values/Formatting Optionality/Cardinality Description

<Name> String Optional and Bounded to one instance (0..1). This is the <Name> of the <Organization>.

TABLE A2.21 <InformationSystem> Definition Table

<InformationSystem> Accepted Values/Formatting Optionality/Cardinality Description
<Name> String Optional and Bounded to one instance (0..1).  This is the <Name> of the <InformationSystem>.
<Type> String Optional and Bounded to one instance (0..1).  This defines the <Type> of <InformationSystem>.
<Version> String Optional and Bounded to one instance (0..1).  This defines the <Version> of the <InformationSystem>.

<Middle>Kellogg</Middle> <Name>
<Family>Parker</Family> <CurrentName>
<Title>Esq.</Title> <Given>John</Given>
</CurrentName> <Middle>Q</Middle>
</Name> <Family>Doe</Family>
<DateOfBirth> <Suffix>Jr.</Suffix>
<ExactDateTime>1917-01-16</ExactDate Time> <Title>MD</Title>
</DateOfBirth> <Title>PhD.</Title>
<Gender> </CurrentName>
<Text>Female</Text> </Name>
</Gender> </Person>
</Person> <IDs>
<IDs> <Type><Text>Physician Number</Text></Type>
<Type> <ID>120001</ID>
<Text>SecurityNumber</Text> <Source>
</Type> <Actor>
<ID> 000-00-0000</ID> <ActorlD> </Actor|D>
<Source> </Actor>
<Actor> </Source>
<ActorID> </Actor|D> </IDs>
</Actor> <Specialty>
</Source> <Text>Emergency Medicine</Text>
</IDs> </Specialty>
<Address> <Address>
<Type> <Type><Text>Office</Text></Type>
<Text>Home</Text> <Line1>94044 Link Road</Line1>
</Type> <City>San Francisco</City>

<Line1>1010 Morris Road</Line1>
<City>San Francisco</City>
<State>CA</State>
<Country>USA</Country>
<PostalCode>94304</PostalCode>
</Address>
<Telephone>
<Value>555-555-5555</Value>
<Type>
<Text>Home</Text>
</Type>
<Priority>Primary — Preferred</Priority>
</Telephone>
<Telephone>
<Value>555-555-5555</Value>
<Type>
<Text>Mobile</Text>
</Type>
<Priority>Secondary</Priority>
</Telephone>
<EMail>
<Value>hparker@whatevermail.com</Value>
</Email>
<Source>
<Actor>
<ActorID> </Actor|D>
</Actor>
</Source>
</Actor>

Example 38 — Referring Physician as <Actor>

<Actor>
<ActorObjectlD>AA0017</ActorObject|D>
<Person>

<State>CA</State>
<Country>USA</Country>
<PostalCode>94304</PostalCode>
</Address>
<Telephone>
<Value>555-555-5555</Value>
<Type><Text>Office Phone</Text></Type>
<Priority>Primary — Preferred</Priority>
<Status><Text>Active</Text></Status>
</Telephone>
<EMail>
<Value>jgqdoe @pacifichealthclinic.org</Value>
</Email>
<URL>
<Value>www.pacifichealthclinic.org</Value>
</URL>
<Source>
<Actor>
<ActorlD> </Actor|D>
</Actor>
</Source>
<Internal CCRLink>
<LinkID>BB0004</LinkID>
<LinkRelationship>Employer</LinkRelationship>
</Internal CCRLink>
</Actor>

A2.5.5.2 <References>
(1) <References> is optional and bound to one instance
(0..1). The child element <Reference> is required and un-
bounded (0..c0) and contains information about external refer-
ences. External references are data sources/locations that are
outside the CCR. External reference data can be URLs,
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reference articles, clinical documents, paper or electronic
patient records, diagnostic or document images, or any other
data that would be of value to the providers using the CCR data
for patient care. As with <Actors>, all <References> in the
CCR are normalized. All defining attributes are listed under a
unique instance of <Reference> within the <References>
section of the CCR, for each reference. Each <Reference> is
defined by a CCRDataObjectID (<ReferenceObjectID>) of
type xs:string. Each link to a <Reference> from any other data
object within the CCR is through a <ReferencelD> which is of
type xs:string.

(2) Each <Reference> is a Complex Data Type Refer-
enceType as illustrated in Fig. A2.27.

(3) The Definition Table for ReferenceType is Table A2.22.

A2.5.5.3 <Comments>

ERe.ferem:el:lhjel:tID

-+ DateTime

____________

“ialyPe

(etrenestoe B

(1) <Comments> is optional and bound to one instance
(0..1). The child element <Comment> is required and un-
bounded (1..00) and contains all text <Comments> associated
with any data within the CCR. As with <Actors> and
<References>, all <Comments> in the CCR are normalized.
All defining attributes are listed under a unique instance of
<Comment> within the <Comments> section of the CCR, for
each reference. Each <Comment> is defined by a CCRDataO-
bjectID (<CommentObjectID>) of type xs:string. Each link to
a <Comment> from any other data object within the CCR is
through a <CommentID> which is of type xs:string.

(2) <Comments> are intended to provide a ‘comment’ to a
CCR data object but are not intended to contain core relevant
clinical or administrative data. All core relevant clinical and
administrative data should be mapped to the appropriate data

FIG. A2.27 Complex Data Type ReferenceType
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TABLE A2.22 ReferenceType Definition Table

ReferenceType Accepted Values/Formatting

Optionality/Cardinality

Description

<ReferenceObjectID>  xs:string

AA0000-ZZ9999

<DateTime> Instance of DateTimeType.

<Description> Instance of CodedDescriptionType.

<Source> This is an <Actor> reference with <ActorlD>
and <ActorRole>.

<Locations> This can be expressed as a <Description>

(CodedDescriptionType) or as a link to an
<Actor>.

Required and Bounded to one instance (1..1).

Optional and Unbounded (0..%).

Optional and Bounded to one instance (0..1).
Required and Unbounded (1..x).

Optional and Unbounded (0..%).

This is the <Reference> ObjectID.

<Reference><DateTime> should be as
accurate as possible and should refer to
the date of origin of the <Reference>. It
should be expressed as an
<ExactDateTime>.

This is a <Description> of the <Reference>.
Admission H&P

This is the <Source> of the <Reference>.

This is a pointer to one or more
<Locations>(s) where the <Reference> can
be accessed or where it is stored.

objects within the CCR and contained within that data object
within the Body or appropriate Header or Footer sections of the
CCR. <Comments> should also not contain pointers to refer-
ences or other data external to the CCR that applies to a CCR
data object. Pointers to references should be contained within
the <References> section within the CCR Footer and not in
<Comments>.

(3) To reiterate, <Comments> is for non-essential com-
ments relevant to a CCR data object, but not containing core
data or links that are more appropriately contained within the
CCR data object itself.

(4) <Comments> are defined within the CCR by the
Complex Data Type CommentType as illustrated in Fig. A2.28.

(5) The Definition Table for CommentType is Table A2.23.

A2.5.5.4 <Signatures>

(1) <Signatures> is optional and bound to one instance
(0..1). The child element <CCRSignature> is required and
unbounded (1..0) and contains all <Signatures> associated
with any data within the CCR. As with <Actors>,
<References>, and <Comments>, all <Signatures> within the
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CCR are normalized . All defining attributes are listed under a
unique instance of <CCRSignature> within the <Signatures>
section of the CCR, for each signature. Each <CCRSignature>
is defined by a CCRDataObjectID (<SignatureObjectID>) of
type xs:string. Each link to a <CCRSignature> from any other
data object within the CCR is through a <SignatureID> that is
of type xs:string.

(2) If <Signatures> are used within the CCR, they must be
digital signatures that meet the W3C’s XML digital signature
standard (http://www.w3.org/TR/xmldsig-core).

(3) It is recommended that, at a minimum, the entire CCR
have a checksum calculated at the time of generation and a
digital signature applied to the entire document to assure
non-repudiation. Additional uses of digital signature for vali-
dation of origin, as well as validation of origin and non-
repudiation of individual data objects within the CCR, is at the
discretion of the originating entity.

(4) <Signatures> within the CCR are defined by the Com-
plex Data Type SignatureType as illustrated in Fig. A2.29.

(5) The Definition Table for SignatureType is Table A2.24.



|EummentType !;I—{ ———— '__I—

Ay E2369 - 12

—‘ECumment(]bjectID I

DateTime

: --+Text I

ﬁl( Fl r-- ObjectAttribute
»Description —maa [l -,___]_e ______ ! ----:q

=

| i

:---;=nctnr|n I I
-
|
|

FIG. A2.28 Complex Data Type CommentType

TABLE A2.23 CommentType Definition Table

CommentType

Accepted Values/Formatting

Optionality/Cardinality

Description

<CommentObjectID>

<DateTime>

<Description>

<Source>

<ReferencelD>

This is the ID that each <CommentID> will
link to and is expressed as xs:string.
Instance of DateTimeType.

Instance of CodedDescriptionType.

This is an <Actor> reference with <ActorID>
and <ActorRole>.
This is a link to <Reference>.

Required and Bounded to one instance (1..1).

Required and Bounded to one instance (1..1).

Required and Bounded to one instance (1..1).

Required and Unbounded (1..x).

Optional and Unbounded (0..%).

This is the CCR Object ID for the
<Comment>.

This is the <Comment><DateTime>.
<Comment><DateTime> should be as
accurate as possible and should refer to
the data of origin of the <Reference>. It
should be expressed as an
<ExactDateTime>.

<Description> contains the actual Comment.
Example: Patient’s father is an unreliable
historian.

This is the <Source> of the <Comment>
content.

Used to link the <Comment> to a
<Reference> to more detailed information
about or referred to in the <Comment>.
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FIG. A2.29 Complex Data Type SignatureType

TABLE A2.24 SignatureType Definition Table

—FSignaturenhjecun I

SignatureType

Accepted Values/Formatting

Optionality/Cardinality

Description

<SignatureObjectID>

<ExactDateTime>
<Type>

<IDs>

<Source>

<Signature>

Instance of type xs:string.

Instance of ExactDateTimeType.
Instance of CodedDescriptionType.

Instance of IDType, which includes child
elements <Type>, <ID>, and <IssuedBy>.

This is an <Actor> reference with <ActorlD>
and <ActorRole>.

<Signature> is a tag reserved for the
expression of a W3C XML Digital
Signature.

Required and Bounded to one instance (1..1).

Optional and Bounded to one instance (0..1).
Optional and Bounded to one instance (0..1).

Optional and Unbounded (0..%).

Optional and Bounded to one instance (0..1).

Required and Bounded to one instance (1..1).

This is the CCR Object ID for the
<Signature>.

This is the <Signature> time.

This defines the <Signature><Type>, which in
all cases must be W3C XML Digital
Signature.

This is a bucket to allow any external system
that wants to affix an institutional or other
ID to the <Signature> that is external to the
WB3C XML Digital Signature within
<Signature>.

This is the <Source> of the <Signature>.

This is a container for an W3C XML Digital
Signature.

A3.1 The schema represents how the CCR should be
represented in XML. When prepared in a structured electronic

A3. Adjunct TO STANDARD—REQUIRED W3C XML SCHEMA FOR THE CCR

structure.

format, XML must be used. This .xsd is derived from the XML
codes in Annex Al. Strict adherence to this schema, or other
schema that may be authorized through joint efforts of ASTM
and other standards development organizations, is required to
support standards-compliant interoperability.
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A3.2 Fig. A3.1 represents the CCR general schema
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FIG. A3.1 General Structure of the CCR.xsd
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