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Clinical Document
Architecture
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Interoperability

* Human
* The “paper world” with documents,
forms...
° “Simple text” not an evil,
. Application inevitable!
¢ Storage, management of
clinical data

* Context driven analysis

* Reusability
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Clinical Document Architecture
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HL7's answer since 2005
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Implementing Interoperablllty ()
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Clinical Document Architecture

= Clinical Document Architecture (CDA)

= An approved standard way to
exchange dictated, scanned,
or electronic reports on a
patient between various health
information technology systems and
platforms

= Release 2 since 2005
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e Form

— A header providing the
context:

* To facilitate the exchanges and
the management of the
documents, their compilation in
the patient record

— A body

¢ clinical information, ordered into
sections, paragraphs, lists, tables,

* Encoding in XML

— Comprehensive for the human...
— ...and for the computers
— can be validated by a schema

coded (e.g. ICD 10)



Structure of a CDA Document

Header Body

Patient

Provider

Entries (Clinical Statements)




* (e.g.when
transformed
to HTML)

“Human
interoperability
guaranteed”
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CDA Header + Body Text ' (l

Arztbrief auf der Basis von CDA Release 2

19.08.1005: Anamnese

Sai Wnhren wadarhalt chronische Branch itiden hesonders bai kalter Luft Bai Angtrengung expicataricchs
Atsernnot. Kontakt mit Haustieren.

19.08.2005: Befund

= Pulmo: Bagal dickrate RGe

+ Cor:oB

« Adxdomen: weich, Perstaltik: =++

& Muskulatur: atrophisch

+ Mundhdhiz: Soor, Haarleukoplakie

® Haut blass, seborrhoisches Ekrem, Schiembaute biass, Hauttrurgor herabgesets:

= Neuro: herabgesetzies Vibrationsempfinden der Beine, distal betont, Pardstesien der Being, PSR, AST ob und
seftengieich.

19.08.2005: Pricktest

. Brke +4++

= Haselstrauch ++

« Ede +4

= Kaine Roaktion sul weiters Pollen, Katren-/Hundahaare, Schimmelpilze

19.08.2005: Diagnosen mit ICD 10

Allargisches Asthma Jas.0 - G

Ausschluss Lungenemphysem Jazg - A
V.a. Allergische Rhinopathie durch Pollen 131.1 = v



CDA Header
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The Header:

context of the document

* ldentification of the document (1D, category/
type, title, date, version)

* Confidentiality, language

* “Manager” of the document
* Patient

* Author

* Responsible Parties

11



ClinicalDocument

|dentification
» (Classification
* Dates

* Language

* Versioning

Relationships

* Participations
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ClinicalDocument

* id
* unique identification
* OID concept

* code

* Type of
document

* Specifies
content
* CE CWE [1..1]

* Usually: LOINC codes

ART-DECOR Developer Day part 1 — 02.2015



“4

ClinicalDocument.code
INiICalbocument.code
()

Code Document-Type Authoring Provider | Context <
34133-9 Summarization of Episode Note Practicioner
18842-5 Discharge summarization note Provider

11490-0 Discharge summarization note Physician

34745-0 Discharge summarization note Nurse
34105-7 Discharge summarization note Provider Hospital

34106-5 Discharge summarization note Physician Hospital
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ClinicalDocument

* title
* additional information

* effectiveTime
* creation of document (as printed on top)

* LanguageCode

+ 150 6391 B EET —

ART-DECOR Developer Day part 1 — 02.2015




ClinicalDocuments:

involved Parties

\_~

informationRecipient: intended receivers (as
known at the time of creation of the document)

legalAuthenticator: who has signed this
document

authenticator: other signing persons
dataEnterer: transcriptionist
participant: other assigned persons

16
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PatientRaole
classCoda®: <= PAT

i SET=H= [1.]

addr; SET<AD= [0,%]
talecom: SET=TEL= [0.."]

Guardian

id: SET<Hl ..




Patient Example XML




AuthorChoice
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* Custodian

1..1 assignedCustodian

AssignedCustodian
classCode*: <= ASSIGNED

LTy
_______
_____
-
L
_____
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Visit Information

* Encompassing Encounter

HealthCareFacility

classCode”: == SDLOC

id: SET=<11= [0.."]

code; CE CWE [0..1] <= ServiceDeliverylocalionRole Type

0t ﬁa—n‘"'F ider0 e

AssignedEntity




CDA Body
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Body Overview

e Header ¢/
* Body

. Header

Header

* Entry
Machine processable Head
. Entry p eader

* Section
* Entry

* Section

ART-DECOR Developer Day part 1 — 02.2015



* jterative definition !

* .title =heading
* .text = paragraph

25
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Section, mandatory parts “. -}

* title
° text
* section
* paragraphs
* headings
* tables
* lists
* revision marks (insert, delete)
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narrative
block




* Section.text choice of

* content

* paragraph

* linkHtml

* sub/sup

* br

* footnote / footnoteRef
* list

* table

* table sequence of
caption

col / colgroup
thead

e fr
* th

tfoot

° ftr
° td

tbody
S
* td



Example Table

* rendered with XSLT <text>

<table>
<thead>
<tr>
<th>Col 1</th>
<th>Col 2</th>

</tr>
<tbody>
<tr>
1 dad <td>1</td>
<td>aa</td>
</tr>
2 bb <tr>
<td>2</td>
<td>bb</td>
</tr>
</tbody>
</table>
</text>




Sections: "Levels"

CDA Release 2
CDA Level 1

specification.

CDA Level 2 The CDA specification with section-level

templates applied.

“My discharge letter has the following structure”
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<title>29.08.2005: History</title>
<text>

Onset of asthma in his teens. He was hospitalized twice
</text>
</section>

</component>

30




* e.g.when
tranSfOrmEd tO ms?mwmlsmcmmmu

° Sai Jahren wiedarholt chronische Bronchitiden besonders bei kalter Luft. Bai Anstrengung espicatacische
° Atemnot, Kontake mit Haustieren,

29.08.2005: Befund

Pulmao: Basal diskrata RGe

Car: of

Andomen: weich, Parstaltik: «++

Muskulatur: atrophisch

Mundhdhie: Soor, Haarleukoplake

Haut blase, sebarrhoisches Ekpem, Schlaimhbaute blass, Hautirurger herabgesets:

Meuro: herabgesetzies Vibrationsemplinden der Beine, distal betont, Parastesien der Bedne, PSR, AST oB und

seitengisich.

& Wi o

2

* Kpinge Reaktion Juf woitere Pollen, Katrer-/Husdehasre, Schimmaepilze
29.03.2005: Diagnasen mit ICD 10

Allargisches Asthma 145.0 - G
Ausschiuss Lungenamphysam la39 - A
V.a. Allergische Rhinapathie durch Pallen 1311
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Section.code

* LOINC
* coding strength: CWE

Category Example Code | Description

Anamnese 11348-0 History of past illness




Body Overview

« Header ¢

* Body
| Humanreadable e

* Section
Header

* Entry
Machine processable
° Entry

* Section

Header

* Entry

* Section
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Observation Observation
Procedure Region of Interest
Substance Administration Observation Media
Supply Substance Administration
Encounter Supply

Procedure

Act Encounter
Organizer Organizer

Q
)
r S I
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Act




* (linical
context

o “Clinical
Statement
Pattern”




CDA sections: Level 3

<component>
<section>
<code code="10164-2" codeSystemName="LOINC"
codeSystem="2.16.840.1.113883.6.1" />

* Level 3 <title>29.08.2005: History</title>
 C(lasses Stex
from the
HL7 model
(clinical

statements)




Referencing Entries

—————
blablablah

~
123.456
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Text/Entry relationship: ¢~

COMP vs DRIV

* The entry relationship is defaulted to COMP
(component)
* The narrative is the original authenticated content

* The CDA entries are created by various techniques
(e.g., natural language processing, a human coder,
a structured data entry tool that outputs both
entries and a text report)

* The entry relationship DRIV (is derived from)
can be used in the special case where the
narrative is fully derived from CDA Entries



| Blood 120
Pressure

80 !‘

Database

systolicBP

int

diastolicBP

int

narrative is fully derived
from the CDA entries

<section>
<text>
Blood pressure 120/80 mmHg
</text>
<entry typeCode="DRIV">
Observation
Systolic BP: 120 mm[H(g]
</entry>
<entry typeCode="DRIV'">
Observation
Diastolic BP: 80 mm[Hg]
</entry>
</section>




Famlly Patient with onset of
History: asthma in his teens

Database

familyHistory

text

narrative is the original
authenticated content

<section>
<text>
Patient with onset

’ of asthma in his teens.
</text>

<entry typeCode='"COMP'">

Observation
asthma

</entry>
</section>



Entry Inspection:
The Module Principle
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CDA Entries

(Clinical Statements)

* Choice of Acts (from HL7‘s Reference
Information Model)

* Relationships between Activities (Classes)
* Participations
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Clinical Statement

Observation
: Procedure EE == nce Administration
* Substance Administration.

“ Supply S
* Encounter

e
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1‘ Organlzer

* Act B
* Organizer
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Clinical Statement Types e

* Observation

* A Finding, Result, Diagnosis etc.

* Includes requesting,
recommending,
promising,
refusing or setting
a goal
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Clinical Statement Types “.

* Organizer relationships

Has components :
P Observation

Organizer
Observation

Observation



* Statement Relationship

_______________________________

A link between two or
more Clinical Statements A U

_Y

Allows a relationship
to be stated
independently : :
of the related T
Clinical
Statements

Observation

Has reason

Procedure
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relationship

is manifestation
of

ART-DECOR Developer Day part 1 — 02.2015



Composition example [l ®. -}

* An appendectomy (procedure) because of the
(diagnosis) acute appendicitis

relationship linicalStatement

reason of



A Patient is given a
medication because his
blood pressure is found
to be 180/120 mm[Hg].
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Clinical Statement /recap “. -

Model deliberately broad and encompassing

It would be possible to represent a particular
statement in more than one way

Therefore:
constrain the
Clinical Statement model!

Clinical Statement
pattern

- Template
- re-usable block

component component



* Apgar score

* was devised in 1952
by Dr. Virginia Apgar
as a simple and
repeatable method to
quickly and summarily
assess the health of newborn children immediately
after childbirth
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Example 1: APGAR score @

* Five criteria
* ...Simple, on a scalefrom o to 2
* summing up the five values = su

Score of 0 Score of 1 Score of 2 Component of Acronym

blue at extremities )
. . no cyanosis
Skin color blue all over body pink L Appearance
. body and extremities pink
(acrocyanosis)
Pulse rate absent <100 >100 Pulse

Reflex irritability | no response to stimulation | grimace/feeble cry when stimulated | sneeze/cough/pulls away when stimulated | Grimace

Muscle tone none some flexion active movement Activity

Breathing absent weak or irregular strong Respiration
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Example 1: APGAR score @

* Method

* The testis generally done at one and five minutes
after birth

* may be repeated later if the score is and remains
low

* Interpretation

* Scores 3 and below are generally regarded as
critically low

* 4 to 6 fairly low, and
* 7to10 generally normal



Interspersed Exercise 1

* Prerequisites
* Apgar score is scientifically validated
* indicator of health condition of a newborn

* Exercise

* Use the Clinical Statement model to represent
Apgar score

* Think about how to identify sum score and the five
scales

* Determine the properties of the class attributes
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Interspersed Exercise 1

* Possible Solution

component component component component component




Template Creation

* We just created a template...
* |s this really so easy?

ﬁTemplate

element

element
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Exercise

* Remember

Mickey Mouse

* Prerequisites
* Pen and a piece of paper
* Your memories and your drawing skills

* Exercise: draw the face of Mickey Mouse
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Mickey Mouse
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Mouse
Style#22
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wiini | 1T O and outro




...with CDA you are
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Generic models
...need something

...to fill the gap

...to semantic interoperability
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Generic vs specific definitions -

* CDAis not a highly specified/differentiated
model

* ‘“any’” document definition

* Rule: the more general a model is the more
you have to bridge the gap towards semantic
interoperability

* ‘““any” document definition 2 “my” document
definition
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CDA & Implementation

* Re-usable generic blocks

Once you implemented a RecordTarget, re-use it in all
document types

Choice of RIM favorite acts in it’s finest purity

* Incremental Interoperability

allows for a migration phase

‘lowest common denominator’
= human interoperability

Start with a simple CDA
Structured data elements are added over time

65



HL7 /| CDA Templates

* Atemplate is a set of further constraints on top

of an underlying model

* Example: patient -,

* Model: the patient shall have
one or more identifications (id)

Patient

id: 11 1..1

addr: AD o..*
telecom: TEL 0..*

* Template: our patients shall have exactly one Dutch

national patient identifier

* Documentation of “rules” in HL7’s Templates

Exchange Format (DSTU)
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0120112 Stans Oraft

W 216,840,101 13310202226
AllergiesSactoneniiesaptional Display Name ABergies Sectan (eniries opsanal)
cdasecionlevel DoaniClosed opEn

This section lists and describes any medicadon allergies, adverse reactions, iicsyncratic reactions, anaphyiaxisanaphylacio:d reactions i food iems, and metabokc vanations o
latex, iodine, 1ape adheshees) used 1 assure the safety of health care delivery. A1a minimum, it should listcuranty active and any relevant histoncal allengies and adverse reacto

zont-671

DT Cam Conf Dascription

<redazaoction

5 cdartesplateld

4> cdaceeds
i coda
# eadoSyaten
8 displayHame
_<»cdatitle
4 cdartext

_ > cdarentzy

E—— (0 N S ol [ated
i D

1.1 F 2.16.840.1.113883 8.1

1.9 F Allergies. adverse reactions, aleris

. R containg ; 2 18840.1,113883.10 20 22 4 30 Allergy Probiem Aol



Sample XML fragment




:'> cda:cbservation conf-622
| (@ elassCade 1.1 F o8s conf-7318
..... (@ moodCode 1.1 F EVN conf-7319

_€» edactemplatald n 1.4 ] conf-T317

[ @ root 14 F 216.840.1.113883.10.20.22 4 28 conf-10490

| <> cdarcode CE 1.1 M conf-7320
| (@ code 1.1 F 339994
| [@ eodeSystem 1.1 F 2.16.840.1.113883.6.1
| @ displayHame 1.1 F Status

| <> cdarstatusCode CS 1.1 M ‘cont-7321
| @ code 1.1 F completed
| (@ codeSystem 1.1 F 2,16,840.1.113883.5.14
| (@ displayName 1.1 F Complated

| <> cda:value CE 11 M conf-7322

CONF  code from value set: 2.16.840.1.113883.3 88.12.80.68 dynamic



Value Set

Varsion oFi24i2012 Stalus
Varsion Label Id 2.16.840.1.113883.1.11.1
Mame AdministrativeGender Dispiay Name AdministrativeGender
Description The gender of a person used for adminstrative purposes (a5 opposed o clinical gender)
Source Codesystems -2.1 6.840.1.113883.5.1 2.16.840.1.113883.5.1
Values
_ leempe  Cose Display Name N Cogesystem
oL M Mala 216.840.1.1138835.1
0L | F . Female 2.16.840.1.113883 5.1
oL . UN | Undifferentiated 2.16.840.1.113883.5.1




Template Types
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* Document Level Template

* Header Constraints (Templates)
* Section Level Templates

* Entry Level Templates
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Templates: all together now® -

Vaccination Doc

Client

dl Header Level Templates
Author

Custodian

dl Entry Level Templates

Vaccines
+

REENIS
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Dr. Kai U. Heitmann, MD, FHL7

Heitmann Consulting and Services, Germany
Immediate Past Chair HL7 Germany
ART-DECOR expert group

Templates Co-chair HL7 International
info@kheitmann.de
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