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Condition-adaptive interventionCo d t o adapt e te e t o

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

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

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

Team activity is highly complex :  difficult to rely totally 
on each individual medical staff member in realizing 
patient safety and quality assurancepatient safety and quality assurance.
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1. CHARACTERISTICS UNIQUE TO HEALTHCARE: 

CONDITION ADAPTIVE INTERVENTION MODELCONDITION-ADAPTIVE INTERVENTION MODEL
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PCAPS as a condition-adaptive intervention model

[Unit = clinical phase]
a basic building block for healthcare quality and safety  
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Overhead view of condition-adaptive intervention to
transform current patient condition to target condition
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PCAPS content applying condition-adaptive

Clinical Process Chart

PCAPS content applying condition adaptive 
intervention model 
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Consensus building
(1) Academic 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.

S ch scientific academic consens s b ilding is essential and sef l for the- 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 
iservices. 

- Team medicine composed of multiple healthcare specialists is essential. 

It is important to b ild consens s abo t “better practices (standards)” among- It is important to build consensus about “better practices (standards)” among 
healthcare specialists from different fields as well as from the same field.
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Conceptual Model of PCAPS
Patient Condition Adaptive Path System

Unit N Unit N+1 Unit N+2

6
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©PCAPS-IMTPCAPS-IMTExecution Element
Transition logic

Which unit to go next

Three framework of PCAPS for Clinical 
knowledge Structuring

Clinical Process
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PCAPS Master
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We can develop electronic PCAPS content by this 
clinical knowledge structuring



PCAPS content as tools for clinical process

Clinical Process Chart

PCAPS content as tools for clinical process 
model of each disease 
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2. KNOWLEDGE INFRASTRUCTURE
BOK (Body of Knowledge)  = STRUCTURE + CONTENTS

[Structure]  Structured body of clinical knowledge

[Contents]   Structured knowledge contents

[Content development ]  Design and systematization of content  
development processes

(visualization, structuration and standardization)(visualization, structuration and standardization)
[Content type]  Type of PCAPS contents

- routine healthcare services :  clinical practice
- research and survey :- research and survey  : 

clinical research
research and development of industrial product
survey to evaluate regional healthcare servicessurvey to evaluate regional healthcare services
survey to evaluate governmental healthcare policies and measures

[implementation process]  Implementation model
i l i fl- 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

ContentStructure ContentStructure

ContentStructure
3rd step

interaction

1st step 2nd stepp 2 step

Standardization activity
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[implementation process]  Implementation model
i l i fl- implementation flow

- detail to use knowledge contents in clinical practices
- tools for operation
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through PCAPS integration system



Design and systematization of content 
development processesdevelopment processes

(visualization, structuration and standardization)
Step 1: Initial version designStep 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

St 3 A lStep 3: Approval

Type 1: Standard Approval Board in PCAPS Study Group

Type 2: Central clinical hospital of each relevant domainType 2: Central clinical hospital of each relevant domain

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

Type 3: Academic organization
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Type 3: Academic organization

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

ProstatectomyProstatectomy

A-0

Nem jeleníthet  meg a kép. Lehet, hogy nincs elegend  memória a megnyitásához, de az sem kizárt, hogy sérült a kép. Indítsa újra a számítógépet, és nyissa meg újból a fájlt. Ha továbbra is a piros x ikon jelenik meg, törölje a képet, és szúrja be ismét.
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d t

Nem jeleníthet  meg a kép. Lehet, hogy nincs elegend  memória a megnyitásához, de az sem kizárt, hogy sérült a kép. Indítsa ú jra a számítógépet, és nyissa meg újból a fájlt. Ha továbbra is a piros x ikon jelenik meg, törölje a képet, és  
szúrja be ismét.

(
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Nem jeleníthet  meg a kép. Lehet, hogy nincs elegend  memória a megnyitásához, de az sem kizárt, hogy sérült a kép. Indítsa ú jra a számítógépet, és nyissa meg újból a fájlt. Ha továbbra is a piros x ikon jelenik meg, törölje a képet, és  
szúrja be ismét.
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B-3
Nem jeleníthet  meg a kép. Lehet, hogy nincs elegend  memória a megnyitásához, de az sem kizárt, hogy sérült a kép. Indítsa ú jra a számítógépet, és nyissa meg újból a fájlt. Ha továbbra is a piros x ikon jelenik meg, törölje a képet, és  
szúrja be ismét.

E-3

Nem jeleníthet  meg a kép. Lehet, hogy nincs elegend  memória a megnyitásához, de az sem kizárt, hogy sérült a kép. Indítsa újra a számítógépet, és nyissa meg újból a fájlt. Ha továbbra is a piros x ikon jelenik meg, törölje a képet, és  
szúrja be ismét.
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B-4
Nem jeleníthet  meg a kép. Lehet, hogy nincs elegend  memória a megnyitásához, de az sem kizárt, hogy sérült a kép. Indítsa ú jra a számítógépet, és nyissa meg újból a fájlt. Ha továbbra is a piros x ikon jelenik meg, törölje a képet, és  
szúrja be ismét.
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PCAPS-IMT by Intelligence Modeling Technology



Transition Logic ListTransition Logic List 
Prostatectomy

Preoperative preparation is completed and no upper Respiratory tract infection 
(>37.5 ) is observed 

8

Urinary retention

PCAPS-IMT by Intelligence Modeling Technology

Departure

Verification using medical record of each patient
Departure
<cause>

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

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



PCAPS-IMT
Verification and Improvement 
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Structure type of PCAPS-CPC contents
for cancer surgeryg y

Gastric Cancer (surgery)Colon Cancer (surgery)

©PCAPS-IMT
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Sub CPC

Main CPC

Sub CPC

Sub CPC

Sub CPC

Sub CPC

28
Hierarchy in Clinical Process Chart
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CPCHierarchy Structured PCAPS-CPC for Cancer Care

Pain

Complication / 
Comorbidity

Control

Main Treatment Control Symptom Control
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P i

Pain
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Dyspnea
surgeryPneumonia
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Comorbidities

Pain controlCancer medicine therapy
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Progress of PCAPS electronic content development
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Progress of PCAPS electronic content development

Tytle
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3 KNOWLEDGE INFRASTRUCTURE: UTILIZATION3. KNOWLEDGE INFRASTRUCTURE: UTILIZATION

[Assurance of accessibility]

Content distribution business model

- Who is customer?o s cus o e
- What is value of customer?
- How can we design the money cycle
in core work, outsourcing and alliance?

[Assurance of applicability] 

th PCAPS i t ti tthe PCAPS integration system
- Builder
- AdministratorAdministrator
- Analyzer



Assurance of accessibility : Content 
distribution business modeldistribution business model

Expected users (customers) of PCAPS contents

- healthcare staff and hospital
- educational institution and student
- academic organization and researcher- academic organization and researcher
- manufacturer and business organization
- public agency (local and national governments). 

Contents for business use can be categorized as follows:

Cli i l b d- 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)

©PCAPS-IMT

( p y g p y)

PCAPS business model ( version)
Th i it f PCAPS

Content development PCAPS development research
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34
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3 KNOWLEDGE INFRASTRUCTURE: UTILIZATION3. KNOWLEDGE INFRASTRUCTURE: UTILIZATION

[Assurance of accessibility]

Content distribution business model

- Who is customer?o s cus o e
- What is value of customer?
- How can we design the money cycle
in core work, outsourcing and alliance?

[Assurance of applicability] 

th PCAPS i t ti tthe PCAPS integration system
- Builder
- AdministratorAdministrator
- Analyzer

Improvement of content
through PCAPS integration system

< PDCA l >< PDCA cycle >

cerebral 
surgery

cardiovascular 
disease

cerebral 
surgery

Cardiovascular 
disease

We needWe need 
business model
for Healthcare 
Social SystemSocial System



PCAPS-Builder
PCAPS content-building support system

Clinical Process Chart

Unit Sheet

37

PCAPS-Administrator
PCAPS clinical operating support system

Clinical Process Chart



PCAPS-Administrator
PCAPS clinical operating support system

Unit Sheet

PatientPatient
ditiditi ConditionalConditionalconditioncondition

to watch to watch directiondirection

targettarget
TaskTask

targettarget

Transition logicTransition logic

PCAPS-Administrator
PCAPS clinical operating support system



PCAPS-Administrator
PCAPS clinical operating support system

Day 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

operation Postoperative Postoperative PreparationPreoperative

admission Postoperative
high risk

p p
acute stage

p
recover of discharge

discharge

p

Unit Sheet Process organizer

Planning schedule of each datePlanning schedule of each unit

PCAPS-Administrator
PCAPS clinical operating support system

Informed consent for patient 
using PCAPSg



Relationship between PCAP-CPC and QMSH-PFC
New work process for Quality assurance and patient safetyFact Based Policy making

Each patient’s Clinical plan 
(Standard based plan)

Hospital Improvement
clinical Practice(Standard based plan)

Analyze

hospital management
Medical Doctor
Edit f th P ti t Order 

treatmentsPCAPS-CPC for 
the Patient

Edit for the Patient
Structured 
summary

implement
PCAPS CPC f th

Medical Doctor
Select & adaptation

store

Payment 
system

PCAPS-CPCs for the 
hospital

(Hospital standard
Hospital
Catalog & edit

medical 
record 

system

PCAPS-CPCs
delivery

refer
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(Standard)
Structured knowledge

b f ti t 202

Mammary cancer (surgery)
admission

number of patients 202cases
cover ratio 89.1%
clinical course

P1 176cases87 1%
surgery

P1 176cases87.1%
P2 2cases 1.0%
P3 1case 0.5%
P4 1case 0 5%

Complication
<bleeding>

Postoperative
high risk

P4 1case 0.5%
course out 22cases 10.9%

Postoperative
acute stage

Complication

Postoperative
convalescent

< infection>
Drain

extraction 

Discharge
preparation

Discharge



b f ti t 202

Mammary cancer (surgery)
Complication admission

number of patiets 202cases
cover tatio 89.1%
clinical course

P1 176cases 87 1%

p
<bleeding>

surgery
P1 176cases 87.1%
P2 2cases 1.0%
P3 1case 0.5%
P4 1case 0 5%

Postoperative
high risk

Complication
<bleeding>

P4 1case 0.5%
course out 22cases 10.9%

Postoperative
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46

Stratification by unit is useful to identify 
causes for difference in length of stay  



4. KNOWLEDGE INFRASTRUCTURE: NEW KNOWLEDGE 
ACQUISITION METHOD

[condition adaptive intervention]

intervention logic modele e o og c ode

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

[change management] 

h t f ll lit f li i l tienhancement of overall quality of clinical practices    

- adding new knowledge in PCAPS contentadding new knowledge in PCAPS content
- publicity

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

l i f f 15 (9%)non lowering of feve 15 case (9%)

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

IVIG and another therapy from first dose date 
to lowering of fever date

1 day total 5 cases1 day  total 5 cases
IVIG2g/kg/day 5cases (100%)

2 days total 12 cases
IVIG2g/kg/day 6 cases (50%)
IVIG1.86g/kg/day 1 cases (8%)
IVIG1.2g/kg/day 1cases  (8%)
IVIG1g/kg/day 1cases (8%)IVIG1g/kg/day 1cases  (8%)
IVIG non dose 3cases  (25%)

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



After survey:
Improvement of PCAPS clinical process chartImprovement of PCAPS clinical process chart

(new standard after consensus meeting)

Non efficacy therapy Adding new therapy

General content (surgery type)
STARTspecial

li ti
common

complication

Preparing surgery (out-patient

Apply  content
complication complication

surgery

Preparing surgery (in-patiient)

surgery

ICU HCU

Postoperative (acute)

Postoperative (sub acute)

Intervention logic 1

Preparing discharge

Discharge preparing

Postoperative (sub acute)

Intervention logic 2

Discharge preparing 

discharge

Out-pat in the hospital Nursing homeOther hospital outpatient

END



4. KNOWLEDGE INFRASTRUCTURE: NEW KNOWLEDGE 
ACQUISITION METHOD

[condition adaptive intervention]

intervention logic modele e o og c ode

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

[change management] 

h t f ll lit f li i l tienhancement of overall quality of clinical practices

- adding new knowledge in PCAPS contentadding new knowledge in PCAPS content
- publicity

PCAPS contents (2010)

i t t t di i( ti )

21 areas 101 clinical process charts 
(electronically CPC)

respiratory tract medicine

circulatory organs department

cancer (operation)

cancer (chemotherapy)

cerebral surgery

nerve internal medicine 
department

digestive tract internal medicine

psychiatry department
department

orthopedics department

Di b t

home nursing visit

living donor liver transplantation
Diabetes

Urology
neonatal care

kidney internal medicine 
pediatrics department

digestive organs surgery 

department

Emergency

orthopedics

obstetrics and gynecology

department of respiratory surgery

©PCAPS-IMT



D i f fi t d ft

Organized process design to make up social technology.

Design  of first draft
developing team

Verification & Improvement

Verificatio
n survey

Structuration

Accept

Verification & Improvement
advanced team

ccept
academy of the domain

Catalog & Delivery
Standardization

Management system for   
standard contents Improvement

Cycle
Receive & Edit for the hospital
Use & Report nonconformity

each hospitals
Share

Cycle

each hospitals
UseDiscussion & Improve the content

developing teamdeveloping team

©PCAPS-IMT

Fact Based Policy making

Each patient’s Clinical plan 
(Standard based plan)

Hospital Improvement
clinical Practice(Standard based plan) hospital management

Medical Doctor
Edit f th P ti t Analyze

Order 
treatmentsPCAPS-CPC for 

the Patient

Edit for the Patient
Structured 
summary

Analyze

implement
PCAPS CPC f th

Medical Doctor
Select & adaptation

store

Payment 
system

PCAPS-CPCs for the 
hospital

(Hospital standard
Hospital
Catalog & edit

medical 
record 

system

PCAPS-CPCs
delivery

g
difference

refer(Standard)
Structured knowledge ©PCAPS-IMT



5. APPLICATION IN ORGANIZATION

Application in healthcare organizationpp g

Application in region and society

Improvement of method to apply PCAPS contents 
in organizationg

Implementing test and start 2011
Th f ll i t h i l d i l t d

Application in acute hospital: 
Surgical operation

The following technical domains are selected:

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

©PCAPS-IMT

- among neighboring healthcare service processes
- between low-risk and high-risk healthcare services



IHD: Ischemic Heart Disease

Heart catheterHeart catheter
Urgent heart catheterUrgent heart catheterAdmission

PTCAPTCAPTCAPTCA

RehabilitationRehabilitation

Pathway

57
Discharge

Pathway 
Pattern

Ischemic Heart Disease

No. of valid responsesNo. of valid responses

No. of responses collected 136
No. of  valid responses 133

Type of pathway patternType of pathway pattern
PatternPattern 5959

PTCAPTCA
PatternPattern 5959

44.4%44.4%

Pattern 15
Heart catheterHeart catheter

Pattern 15
11.3%

Pattern 17
12.8%

58

Pattern 11
8.3



Ischemic heart disease

No. of valid responsesNo. of valid responses
No. of responses collected 136p
No. of valid responses 133

Type of pathway patternType of pathway pattern
Pattern  59 44.4%

PatternPattern 1515
Heart catheterHeart catheter

PatternPattern 1515
11.3%11.3%

Pattern 17Pattern 17
12.8%

P 11 8 3

PTCAPTCA

59

Pattern 11 8.3

Length of stay in each unit in a hospital

St d di tiStandardization

60

Visualization of differences
among multiple hospitals



5. APPLICATION IN ORGANIZATION

Application in healthcare organizationpp g

Application in region and society

Improvement of method to apply PCAPS contents 
in organizationg

Application in region and society
For regional application, two aspects are considered: 

1) application to regional healthcare service alliance1) 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 measuresimprove healthcare service policies and measures
implemented by government agencies.

©PCAPS-IMT



Ch l t t (l t )

Admission date of each hospital

Cholecystectomy (laparotomy)

mean

Cholecystectomy 
Comparing Each unit stay date among hospitals

y y
(laparotomy) regional difference 

of medical resource

regional differenceregional difference
of medical resource

admission preoperative
Cholecystectomy

Postoperative
(high risk)

Postoperative
(acute stage) Postoperative

(convalescent)
Discharge

preparation



Distribution of out-patients

Out-patient case
Nagano hospital 
Out patient case

Clinic of the hospitalClinic of the hospital

5 APPLICATION IN ORGANIZATION5. APPLICATION IN ORGANIZATION

Application in healthcare organization

Application in region and society

Improvement of method to apply PCAPS contentsImprovement of method to apply PCAPS contents 
in organization

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



Publishing PCAPS books from 2006 to 2011

2011 2010 20072009

20052006

Th k f tt tiThank you for your attention


