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Condition-adaptive intervention

m Healthcare needs to be designed as a “condition-
adaptive” service coping with disease specificity, patient
individuality and patient condition change.

m Medical interventions is a high-risk practice
accompanying human body invasion.

m To assure patient safety, strong medical intervention
needs to be followed by around-the-clock patient
condition monitoring and immediate intervention when
necessary.

m Team activity is highly complex : difficult to rely totally
on each individual medical staff member in realizing
patient safety and quality assurance.
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Overview of clinical knowledge structuration technology aiming at
making healthcare a true socio-technology

For quality/safety

Form of socio-technology

Technology
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Social Principles Condition-adaptive intervention Conceptual model
common | Consensus building model
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Knowled- | BOK Structure (CPC, US and Master) Condition-adaptive intervention
ge Knowledge contents PCAPS contents process model
infrastru- Work flow Integration system
cture Content development processes
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Applicability Provision of software application of PCAPS contents
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onin organizations clinical knowledge in hospitals process
organiza- | Application in society and Application in region Business model for PCAPS
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1. CHARACTERISTICS UNIQUE TO HEALTHCARE:
CONDITION-ADAPTIVE INTERVENTION MODEL

Consensus building

PCAPS as a condition-adaptive intervention model

[Unit = clinical phase]

a basic building block for healthcare quality and safety
management

[Chain if Unit = clinical process ]

Overhead view of condition-adaptive intervention to
transform current patient condition to target condition

The basic module of Healthcare

mAnalyzed clinical pPHOEESS

mClarified clinical process module
mDirection from present condition to target condition
HImplementation medical intervention
m\Watching significant change of patient

MImmediately response to the change

Target

condition

Medical Significant change
——— r intervention ~_exceeding allowable limit
~ (examination &
condition treatment)

Immediate response




Healthcare process is described as the
module chain

Target
condition

_ Medica\j Significant change
3 q intervention | exceeding allowable limit
S (examination &
condition treatment)
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Healthcare process has branch.
There are different conditions for transition.

Target
condition

Medical

intervention
Er (examinaﬁon :
condition treatment)

Significant change |
__exceeding allowable limit

response 1

onditio
~ Medical : Significant change
5 1 intervention | exceeding allowable limit
L (examination &
condition treatment) atern
P 1
Medical

intervention
Er SR
condition treatment)

Target
condition

~ Medical Significant change
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Present ination &
condition treatment)

branch

Target
condition

Medical Significant change

B 5 intervention exceeding allowable limit
(N (examination &
condition treatment) =

response 1

Medical : Significant change

intervention | _exceeding allowable limit
|
Pres_e}nt (examination & 4
condition treatment) :




PCAPS content applying condition-adaptive
Intervention model

Clinical Process Chart

Unit Sheet

1. CHARACTERISTICS UNIQUE TO HEALTHCARE:
CONDITION-ADAPTIVE INTERVENTION MODEL

Condition-adaptive intervention model

[Unit = clinical phase]
a basic building block for healthcare quality and safety
management

[Chain if Unit = clinical process ]

Overhead view of condition-adaptive intervention to
transform current patient condition to target condition




" Consensus building
(1) Academic consensus building

- In order to build academic consensus, it is necessary to identify justified
condition-adaptive medical intervention by using a scientific technique.

- In addition, consensus about better clinical processes needs to be built in
each technical domain.

- Such scientific academic consensus building is essential and useful for the
society.

- The academic circles should be aware that it is their social mission to propose
a better condition-adaptive medical intervention.

(2) Consensus building in team medicine

- At actual clinical front, consensus building in healthcare team is important.

- Neither doctor nor other healthcare specialist alone can provide healthcare
services.

- Team medicine composed of multiple healthcare specialists is essential.

- It is important to build consensus about “better practices (standards)” among
healthcare specialists from different fields as well as from the same field.

© M
1. CHARACTERISTICS UNIQUE TO HEALTHCARE:
CONDITION-ADAPTIVE INTERVENTION MODEL

Condition-adaptive intervention model

Consensus building




" The basic module of Healthcare process

Target
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Medical
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Conceptual Model of PCAPS
Patient Condition Adaptive Path System

OO0 - ¢ L9
C InitalProcess W‘é .

Decision Element

ETarget conditions
Achieve the target condition?
—p!

Adapted to patient’s present condition?

Unt[?

ETransition logic
Execution Element Which unit to go next? rcaps i |

Three framework of PCAPS for Clinical
knowledge Structuring

......................
.............................

A
4 Clinical Process
5] Chart (CPC)

Unit Sheet
i

‘ PCAPS Master ’

We can develop electronic PCAPS content by this
clinical knowledge structuring e




"
PCAPS content as tools for clinical process
model of each disease

Clinical Process Chart

Unit Sheet
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| 2. KNOWLEDGE INFRASTRUCTURE
BOK STRUCTURE + CONTENTS

[Content development ] Design and systematization of content
development processes
(visualization, structuration and standardization)
[Content type] Type of PCAPS contents
- routine healthcare services : clinical practice
- research and survey
clinical research
research and development of industrial product
survey to evaluate regional healthcare services
survey to evaluate governmental healthcare policies and measures
[implementation process] Implementation model
- implementation flow
- detail to use knowledge contents in clinical practices
- tools for operation

[integration system] Preparation and application of PCAPS contents
through PCAPS integration system




- Standardization process in PCAPS

‘\ r
Structure h Content

3'd step
interaction

1St Step 2nd Step

Standardization activity

| 2. KNOWLEDGE INFRASTRUCTURE
BOK STRUCTURE + CONTENTS

[Structure] Structured body of clinical knowledge

[Contents] Structured knowledge contents

[Content type] Type of PCAPS contents
- routine healthcare services : clinical practice
- research and survey
clinical research
research and development of industrial product
survey to evaluate regional healthcare services
survey to evaluate governmental healthcare policies and measures
[implementation process] Implementation model
- implementation flow
- detail to use knowledge contents in clinical practices
- tools for operation

[integration system] Preparation and application of PCAPS contents
through PCAPS integration system




ot Design and systematization of content
development processes

(visualization, structuration and standardization)

Step 1: Initial-version design
(Domain-specific content development team in PCAPS Study Group)

Step 2:

Verification: Group of hospitals carrying out verification / PCAPS secretariat

Evaluation: Domain-specific content development team / PCAPS secretariat

Improvement: Domain-specific content development team

Step 3: Approval

Type 1: Standard Approval Board in PCAPS Study Group

Type 2: Central clinical hospital of each relevant domain

(e.g. National Cancer Center, National Cerebral and Cardiovascular Center)

Type 3: Academic organization

(e.g. academic society, Society of Guideline Evaluation and Improvement

Using Society)
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Prostatectomy

Verification Sheet

Process Chart with Date Entry

Retrospective verification of patient’s
medical records based on Transfer Logic List
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PCAPS-IMT by Intelligence Modeling Technology




*

Transition Logic List

‘ Prostatectomi I

Preoperative preparation is completed and no upper Respiratory tract infection A-1

A-0 (>37.5°C) is observed
One of the above two is not achieved Remain in A-O
No rectum damage or slight damage during operation rectum A-2
A-1 sutorey
Severe rectum damage and proctostomy B-2

Stable vital sign & body temperature of < 38.0 °C |A-3&4
A-2 Unstable vital sign or body temperature of 38.1 ~ 38.f/R@main in A-2
Body temperature of > 38.6°C E-O0

Can eat > 50% of normal foods & walk inside of hogp#al

A-3&4
One of the above is not achieved Remain in A-3&4
s No leakage at inosculated part of bladder and urethrgA-6
Leakage at inosculated part of bladder and urethra [Remain in A-5
AG No urinary retention A-7
Urinary retention Move to A-5 after placing|cathe

8
PCAPS-IMT by Intelligence Modeling Technology

=« Verification using medical record of each patient

Departure
<cause>

1 Unit-to-unit transfer history on Clinical Process Chart is
analyzed to identify “departure” from potential transfer route.

— 1

<improvement>

1 Analysis of departures and their causes enable medical staff
to effectively add new units and routes to Clinical Process
Chart.

[]




Verification and Improvement
<Femoral Neck Fracture>

2005

Coverage ratio
50.4%

| A (RAT RO IO

-

2006

Coverage ratio

98.6%

RN T EEED DN LR 0D L 5
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"=l \/erification in 2005

Ischemic Total Cerebral Infant Diabetic Fractu | Total
heart prostatectomy | infarction | bronchia insulin re of
disease | asthma | introduction | neck
of
femur
No. of 136 137 302 228 80 141 | 1024
cases
No. of 8 9 7 7 9 7
hospitals - v\ 7 “ g T
SUITIITIAry Of verlications
Item/Year 2006 | 2007 2008 | 2009
No. of hospitals 55 51 35 4L
No. of beds 20,033 | 18,317 | 15,795 | 2,009
No. of PCAPS 26 19 32 11
contents

26




Structure type of PCAPS-CPC contents

for cancer surgery

Gastric Cancer (surgery)
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Colon Cancer (surgery)
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Hierarchy in Clinical Process Chart




Hierarchy Structured PCAPS-CPC for Cancer Care

Complication / Symptom Control
Comorbidity
Control

lleus

Pneumonia

Renal Failure

A T B 4
Cancer medicinetherapy: Pain control

O©PCAPS-IMT

..J Progress of PCAPS electronic content development

€) 0) Target
®) Actual The num ber of achievem ent
@a) P ln (The num ber of contents verified by |rate ()
P lan The num ber of contents published) clinical process
The num ber of contents that each |=The number of Target achievement |sinuktion devebped|C linical
contents that each |dom ain team in portant contents / [rate () based on actual process
domahn team hitialy |currently finds it contents with high clinical history simukbtion
phns to devebp necessary to patient coverage Contents complktion [records of patients | plem entati
Some are kess devebp @ llof them |=The number of rate £The numberof |on rate
in portant.) are in portant.) contents compkted) |C)/B) contents verified) [ 0)/ ()
1INCU 1 1 0 0.0 0 0
2[Cancer €hem otheraphy) 9 9 6 66.7 6 100.0
3[Cancer $urgical operation ) 10 10 6 60.0 5 83.3
4|Em ergency m edical service 7 7 7 100.0 7 100.0
5|Respiratory m edicine 6 6 3 50.0 3 100.0
6|R espiratory surgery 3 3 5 166.7 5 100.0
7|C ardibvascular system 7 3 3 100.0 3 100.0
8|Neurobgy 12 2 6 300.0 6 100.0
9|0 rthopedic surgery 11 11 11 100.0 11 100.0
10]D betes 10 5 5 100.0 3 60.0
11{Urobgy 9 9 7 778 6 85.7
12|Peditrics 17 4 8 200.0 8 100.0
13|D jgestive system 20 20 10 50.0 10 100.0
14|Respiratory m edicine COPD 4 4 2 50.0 2 100.0
15|Brain surgery 11 11 3 27.3 3 100.0
16|V isithg nursing 3 1 1 100.0 1 100.0
17]Liver transplhntation 3 3 3 100.0 1 33.3
18|P sychiatry 1 1 1 100.0 1 100.0
19|K idney m edic he 7 3 3 100.0 3 100.0
20[P erihatobgy 2 2 2 100.0 1 50.0
21]0 phthaln obgy 1 1 0 @) 0 ©)
22[ENT 1 1 0 ©) 0 ©)
23|D em atobgy 1 1 0 ©) 0 ©)
90|R ecovery perid 1 1 1 100.0 0 0.0
100{Unit Ibrary 4 4 5 125.0 0 0.0
Total: 25 dom ais 161 123 792; ©PCAPS-IMT




..l Progress of PCAPS electronic content development
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3. KNOWLEDGE INFRASTRUCTURE: UTILIZATION

[Assurance of applicability]

the PCAPS integration system
- Builder
- Administrator
- Analyzer




" Assurance of accessibility : Content
distribution business model

Expected users (customers) of PCAPS contents

- healthcare staff and hospital

- educational institution and student

- academic organization and researcher

- manufacturer and business organization

- public agency (local and national governments).

Contents for business use can be categorized as follows:

- Clinical-based contents
- Survey- and research-based contents
- Contents for specific need
(to be newly developed for each business organization)
- Use of existing contents
(New contents specifically serving a particular survey)

OPCAPS-IMT

"  PCAPS business model (Bversion)

Content development PCAPS development research
The university of PCAPS
PCAPS reserch Tokyo standard system
group Healthcare social
system engineering
Y [ Builder ] ()

— T

N system | (" admin__J(3)| @

certify i

: operation &

Out sourcing ymoney P [ Analyzer ]
]
analysis deliver content EUs er fee
y y management i
' E
1 1l
" PCAPS users
: ] rou
Service delivegry : & 9p p,,,.,
PCAPS user hospital : *JEE .
Informatfon collegt = : .
Admin stand alone Admin add-on  Admin included
> PCAPS-Admin PCAPS-Admin '

»

|/ F waCALS A,
’—I—I—‘EHR —— } EHR/EMR
.
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3. KNOWLEDGE INFRASTRUCTURE: UTILIZATION

[Assurance of accessibility]

Content distribution business model

- Who is customer?
- What is value of customer?

- How can we design the money cycle
in core work, outsourcing and alliance?

Improvement of content

through PCAPS integration system
< PDCA cycle >

- v v g —_—

contents- building operatlon data analysis support

upport ort
cerebral q ardlovascul
surgery d|sease
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PCAPS-Builder

PCAPS content-building support system

/r Clinical Process Chart \

Unit Sheet

© PCAPS e
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PCAPS-Administrator

PCAPS clinical operating support system

Clinical Process Chart




PCAPS-Administrator

PCAPS clinical operating support system

Unit Sheet

P Mﬁﬂm& 138 |1sa 139

= T -
FIEEIME 3 & i3 BT =
£l 359 Ei fi-on r
ol Gl s T P 55_ o9 e BT v
e BRElRA] E2 wiE P allenit £ BT v
BE [V AFAT [MERIIGAEA (57| N (BOshEnsnE ‘eerﬁ'd'l‘t‘f@? ol x
BEmaA (RESEEREC [B]0) || 1R sormmma e T e H Tt N
o = o =il 2 COTTOHtHoN AR NPT o v -
s e pmpeerrnd | N S e CH LR T
B * iR e V=i Ta bl ewnsa s e
B 0% =TGRl 5 F—mmons VLo T - .
ANDY (=3 A18G
WAC[ MM A, = £ Mispco) 04 4] LS ir s AR
0y, S t,'; PR 7 & URER (L/mnlhens
RECLem (s An) L EEnsE ||
r/\d—..rz-&-—ou«'| e 1’ ETT—\
B * o
TTE e e TR A | UERhASER RS IERRASE R B
W ERNE [ EmECREn [ | || ) e - FE8 HERE SRS
SE I8 THELEED | EETE  |2009/01720
H [a mslided | 2009/01,/20
e R 2008/01/20
P nrwm i =
e FE FELEE] 2-vHEF0T
6 OFET (P smmEas = —
(BCiERTy | ’7 = i T | aecwEEanm |
T R & [F 5 d EEREhEENE E LTy 5 L
I E o e Ts rar Ibl l_I on IU I(,
BT B | B e s r | wwman
RS e s s | B ke [mL/i—h i Y |
gz 125 LLE
0LF
it
ﬁ T OB BT S
EsrhiER | ssnenEm | IoUMERSENT 2008/00/19 121338 SRMEENT 20090118 160325

PCAPS-Administrator

PCAPS clinical operating support system

Clinical process chart Applyto PCAPS

content

G

Unit stay date

A 4

Unit sheets Process organizer
*overview of schedule




PCAPS-Administrator

PCAPS clinical operating support system

Day 1 | Day 2 |Day 3 | Dai 4| Day 5 | Day 6 | Day 7 | Day 8 | Day 9 |Day 10 |Day 11 | Dau 12|Day 13 |Day 14| Day 15
A0 A1 IA2A3 A4 A5 A6 AT
! I M !
t 1 VA N t t
. | ) . . i
Preoperative  operation |, ! Postoperative Postoperative Preparation
o I 1 ' acute stage recover of discharge
admission '

I Postoperative

e

A4

-

A1
A2

A3

discharge

high risk

%

Planning schedule of each unit

/

\

/

Planning schedule of each date

PCAPS-Administrator

PCAPS clinical operating support system

Informed consent for patient
using PCAPS
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Hospital Improvement
clinical Practice
hospital management

a%

ﬁ Medical Doctor ' 2t Analyze

Edit for the Patient
Order
PCAPS-CPC for —— Structured
the Patient Cabtits summary

Each patient’s Clinical plan
(Standard based plan)

Medical Doctor “if store
EEEEEEEEEEN -S-enlggt-(g‘ adaptatlon Implement

PCAPS-CPCs for the = _
hospital =Hospital |
(Hospital standard ) =Catalog & edit

T delivery

ructured knowledge

" <N Mammary cancer (surgery)

admission
B number of patients : 202cases
Ecover ratio 1 89.1%
surgery mclinical course
P1 : 176cases87.1% )
Complication P2 . 2cases ( 1.0% )
s Postoperative P3 . 1case ( 0.5%
. lcase .5%
_ course out : 22cases ( 10.9% )
Postoperative
acute stage

Postoperative

convalescent o
Complication

< infection>

Drain
extraction

Discharge
preparation

Discharge




'._ Mammary cancer (surgery)

Complication admission

<bleeding> mnumber of patiets : 202cases
Ecover tatio 1 89.1%
surgery mclinical course
P1 : 176cases ( 87.1% )
Complication P2 : 2cases (1.0%)
i Postoperative P3 - 1case ( 0.5%
<bleeding> high risk i : . 2 0-50/0 ;
: lcase 5%
- course out : 22cases ( 10.9% )
Postoperative
acute stage

Postoperative
convalescent

Drain
extraction

Discharge
preparation

Discharge

Complication
<infection>

"4 Comparison of Length of Stay in Each Unit

(Prostatectomy)

[Day]

o

(S

A / ——F02

/0

Average Length of Stay (day)
=

[\

\
AN G
Y

AN L

NS Vo N

A 4

Prep of RP
Operation

Acute Phase Subacute Stable Phase  Before After Prep of
Phase Catheter Catheter  Discharge

Length of Stay in Each Unit of Two Hospitals

46
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4. KNOWLEDGE INFRASTRUCTURE: NEW KNOWLEDGE
ACQUISITION METHOD

[change management]

enhancement of overall quality of clinical practices

- adding new knowledge in PCAPS content
- publicity

survey 2008(pediatrics)
Efficacy of first dose of immunoglobulin (IVIG) in kawasaki disease

m non lowering of feve : 15 case (9%)

m  Add dose (including adding another therapy)
0 IVIG 2g/kg 6 cases (40%)
o IVIG 1g/kg 8 cases (53%)
1 m-PSL pulse therapy 5 cases (33%)
1 UTl adding theapy 2 cases (13%)

IVIG and another therapy from first dose date
to lowering of fever date
m 1 day total 5 cases

[ IVIG2g/kg/day 5cases (100%)

m 2 days total 12 cases

O IVIG2g/kg/day 6 cases (50%)
1 1VIG1.86g/kg/day 1 cases (8%)
[ IVIG1.2g/kg/day lcases (8%)
1 IVIG1g/kg/day lcases (8%)
1 IVIG non dose 3cases (25%)

m 3 days total 40 cases
[ IVIG2g/kg/day 30 cases (75%)
0 IVIG1g/kg/day 6 cases (15%)
1 IVIG non dose 4 cases (10%)




" SR tter survey:

Improvement of PCAPS clinical process chart
(new standard after consensus meeting)

s

Non efficacy therapy Adding new therapy
"d General content (surgery type)
special common
complication — complication

\4
Apply content |
] I ]

: Pr}?paring surgery (out-pati+nt
] ; ]

Eparing surgery (in-patiie%t)

Intervention logic 1 ’{ FESEIETIE)

IF THEN |

: : Postoperative (Sub acUte) g ... ..\ eeeeeeeeereeeeenns
patient medical D .

condition intervention v ] ]
Preparing discharge | Intervention logic 2

IF THEN

‘Discharge preparing|

patient medical
A 4

v condition intervention
—b{ discharge )—

v v v
Other hospital outpatient Qut-pat in the hospitgl Ne
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4. KNOWLEDGE INFRASTRUCTURE: NEW KNOWLEDGE
ACQUISITION METHOD

[condition adaptive intervention]

intervention logic model

- visualization as intervention logic in clinical practice
- analysis for standardization
- sophistication of condition adaptive intervention

"

PCAPS contents (2010)

21 areas , 101 clinical process charts
(electronically CPC)

Mcancer (operation)

BMcancer (chemotherapy)

M digestive tract internal medicine
HMpsychiatry department

Bhome nursing visit

Mliving donor liver transplantation
Eneonatal care

mkidney internal medicine
department

mEmergency

Mdepartment of respiratory surgery

OPCAPS-IMT

mrespiratory tract medicine
Mcirculatory organs department
Mcerebral surgery

Enerve internal medicine
department

Morthopedics department
MDiabetes

EUrology

Mpediatrics department
Hmdigestive organs surgery
Morthopedics

Mobstetrics and gynecology




Organized process design to make up social technology.

Design of first draft Structuration
developing team
Verification &= fnBrovensa s
advancéell team > EELT I
Aceépt St
SRS O ST : ! Standardization
e ~ Cata Jg&_p_rve{y | 1 D
~ standard:cdontents Improvement l
Share
2 Use
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5. APPLICATION IN ORGANIZATION

Application in region and society

Improvement of method to apply PCAPS contents
in organization

+ Implementing test and start 2011

The following technical domains are selected:
Application in acute hospital:

Surgical operation
Drug therapeutics
Cancer treatment

Application in recovery-stage hospital:
Rehabilitation hospital

Application to perinatal medical care:
Regional central hospital / clinics

Application to home medical care:
Nursing station for visiting home

Application to alliance:
- among healthcare specialist teams within a hospital
- among neighboring healthcare service processes
- between low-risk and high-risk healthcare services

©OPCAPS-IMT
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5. APPLICATION IN ORGANIZATION

Application in healthcare organization

Improvement of method to apply PCAPS contents
in organization

Application in region and society

For regional application, two aspects are considered:

1) application to regional healthcare service alliance
2) evaluation and improvement of regional healthcare service
plan.

Application of PCAPS contents will make it possible for each
region to collect data to prepare scatter diagram etc. and to
identify strength and weakness in regional healthcare services.

Through similar procedures, it is also possible to evaluate and
Improve healthcare service policies and measures
implemented by government agencies.

©OPCAPS-IMT
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5. APPLICATION IN ORGANIZATION

Application in healthcare organization

Application in region and society

As organizations keep using PCAPS contents, method
to apply them in organizations is expected to be
theorized and further improved.




Publishing PCAPS books from 2006 to 2011
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