


Learning Goals

Understand what lean transformation is.

Be able to describe an example outcome from 
lean transformation in healthcare.

Consider the application of lean management to 
drug development.



A Simple Idea



Agenda

1. Review: what lean is & is not.

2. Macro: The burning platform(s)!

3. Micro: perioperative services.

4. Meso: application to drug development



What is lean?



What is lean?



What is lean?







Types of Waste 

Processing

Space

Correction Search Time

Transportation

Wait TimeInventory

Complexity



Value-Added 

(VA)

Non-

Value-Added             

(NVA)

Total time =                      

185 minutes

# of Process steps = 

14

% of NVA time = 

97%

VA time =                       

6.5 minutes

VA steps = 

2



•
•







Who?

• Played 19 seasons in MLB

• Career batting average of .285

• Elected to the Baseball Hall of Fame

• Won the American League MVP three times

• 358 home runs

• 18-time All-Star

• 1,430 runs batted in

• 10-time World Series champion

“I never said most of the things I said.”



Conditions for lean transformation

Grit!

Acknowledged need 
for change.

A burning platform.

Hmm…what is 
lean?









…but we get better outcomes, right?
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Sources of Waste and Excess Costs in Health Care
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Estimated $750 Billion 

dollars in Health Care 

Waste 



44,000-98,000 Unnecessary Deaths 

Annually

To Err Is Human, Building A Safer Health System

Institute of Medicine  1999

Courtesy: Amy Perry



Preventable injuries from care affect 

3%- 4% of hospitalized patients.

To Err Is Human, Building A Safer Health System

Institute of Medicine  1999

Courtesy: Amy Perry



Where Are We Today?
Results Across Studies

North Carolina Harm Study

18% of patients experienced preventable adverse events

25/100 admissions with harm

Institute for Healthcare Improvement (IHI) Trigger Tools

33% of patients experienced preventable adverse events

49/100 admissions with harm

Office of Inspector General Study

28% of patients experienced preventable adverse events

36/100 admissions with harm
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Hospital Acquired Conditions at LPCH
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A chart was presented that showed data on 
actual HACs for LPCH in control chart form.



Prioritizing our HAC problems (2012)





Meso-level:
- Healthcare providers
- Drug developers

“You should always go to other people’s 
funerals, otherwise, they won’t come to yours.”



Healthcare providers

 Preventable harm Wait times

 Length of stay



Relevance?

California Life Sciences Association Nov. 17: 

THE REIMBURSEMENT DECISION: THE PAYER’S 
POINT OF VIEW

“the decision makers will focus on what outcomes 
payers are expecting to see from clinical trials, how 
they define ‘value,’ how they see mechanisms like 
bundled payments…”



Bio/Pharma drug providers

 Efficacy  Safety 
signals

 Price





To drive in the most challenging areas of pediatrics 
and obstetrics to improve the quality of life for children and 

expectant mothers and those who love and care for them.

by aligning 
people and resources to provide extraordinary 

patient & family-centered care











•
•
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Bundle Element Peds Surgery
Pre-op
1. Night before surgery Regular bath with soap & water

2. Night before surgery; 1 hour after regular bath CHG wipe

3. Morning of surgery CHG wipe

Intra-op
1. No razor (clippers only) -

2. Appropriate skin antisepsis CHG, povidone, etc

3. Appropriate antibiotic timing 0-60 minutes prior to incision

4. Appropriate antibiotic redosing Dependent on type of antibiotic (see BPA)

Post-op

1. 1st post-op antibiotic dose timing

Appropriate interval within 8 hours from last intra-

op dose

2. Type of dressing

Dressing (eg. Mepilex) required unless 

Dermabond used to close incision.

3. Bathing instructions No bathing until dressing is removed.

3. Removal of dressing

Change dressing if saturated.

Remove dressing after 48hours.













Example: Perioperative Services

Our Goal:  Produce Level Consistent Flow Throughout the System



Example: Perioperative Services



Example: Perioperative Services



Example: Perioperative Services



Pump 

Room

Perform Case 
Evaluate 

Patient PAC

Patient 

Arrives

Admit / Reg 

Patient
Perform Pre- 

Case 

Activities

Transfer to Acute 

Care Floor - 

Inpatient

Discharge to Home

Idle

L

Perform 

Intake 

Process

Gowned 

Waiting

CT = 55.0 Min

Vol = 6343
CT = 

OR CT = 133.0 

Min

APU CT = 67.6 

Min

Vol = 5270 OR

Vol = 2760 APU
Data

CT = 5 Min

Mn – 1.0 min

Mx – 7.0 Min

Vol = 9043

Data

CT = 55 Min

Mn – 4.0 Min

Mx – 140.0 Min

Vol = 9043

Data

CT = 38.0 Min

Vol = 9043

Data

Data

Data

Queue Length =

Waiting in Q =

Data

Transfer to Short 

Stay Unit

Perform Post 

Case 

Activities

·

CT = 

Data

Perform 

Recovery

· Main PACU

CT = 107.0 Min

IP = 79.0 Min

OP = 102 Min

TBA = 140 Min

Data

·

·
· Vitals / Ht – 

Wt

· Interview

· Confirm

· Verify Name

· Confirm Data
·· Non CU Pts

· Chart 

Assembly

Schedule 

Patient OR

CT = 5.0 Min 

Complete Precert

CT = 10.0 Min 

Front Desk

CT = 5.0 Min

MRI / CT

Data

·

Idle

TBA

Imaging 

Assessment

CT = 20 Min

Data

· By RN

· For MRI / CT

· Virtual

Outpatient

Complex

Outpatient

Simple

Queue 

Length -

Wait 

Time -  

Perform 

POH Process

CT = 38.0 Min

Vol = 10739

Data

·

Owens and 

Minor

Surgical 

Materials Respiratory 

Therapy

Linen Dept
LPCH Mat 

Mgt
Dietary

OEM

Epic

N

Cerner

Heart Center 

Assement

CT = 60 Min (IP)

CT = 40 Min (OP)

Data

· BY NP

· Preop Clinic

· Face to Face

Interfacility

Transfer

Perform 

Recovery

· APU

CT =

Data

Anesthesia 

Schedule

·

Radiology 

Schedule

·

Perform 

Recovery

· NICU

· PICU

· CVICU

CT = 

Vol = 1728

Data

Transfer to Outside 

Facility

1

Queue Length =

Waiting in Q =

Data

1

Queue Length =

Waiting in Q =

Data

1

Queue Length =

Waiting in Q =

Data

1

Patient in 

Room

Anesthesia 

Induction 

Start

Patient 

Ready for 

Surgeon

Surgery 

Start

Surgery 

Stop

Anesthesia 

Emergence

Patient Out 

of Room

5.7 Min 14.1 Min 15.0 Min 85.0 Min 10.3 Min 6.8 Min

Setup Start
Room 

Cleaned

Preregister 

Patient

CT = 60 Min

Vol = 

Data

· Patient Data 

Entry

NO & Reg 

Transport 

(RT)

SPD 

Supply

Suture 

Room

OR A 

Supply

CV Supply

Implant 

Cart

Neuro / 

Ortho 

Supply

Ent Supply 

Room

Ophthal-

mology

Supply

Ortho 

Casting 

Supply

Liver / 

General 

Transplant

General 

Supply

Cafeteria 

Store 

Room

IP Critical

IP Acute

ED Emergent

ED Urgent

Cath Lab / 

MRI

Perform Dx 

Testing

CT = 

Data

· Draw / Collect

· Test / Resulted

Freezer 

Room

Perform Dx 

Testing (Day 

of)

CT = 60 Min

Data

· Draw / Collect

· Test / Resulted

CT = 20 Min

Mn – 10.0

Mx – 45.0

Data

Queue 

Length -

Wait 

Time -  

Queue Length =

Waiting in Q =

Data

1

Queue Length =

Waiting in Q =

Data

1

Queue Length =

Waiting in Q =

Data

1

Cardiac Cath 

Lab

Cath IR

MRI / CT

Nuc Med

Data
Linen 

Carts

Room 

Carts (7)

Imaging

Pic Line 

Placement

Imaging

Rad Read 

Stat Film

Super 

Specialty 

Stock 

Itgems

Specialty 

Carts (6)

Timeout 

Complete

O2 Tanks

PACU 

Supply 

Cart (2)

Linen 

Cart

Isolation 

Cart

PACU 

Supply 

Room

Freezer / 

Refrig

PACU 

Caddys

COWwith

Supplies 

Gases

O2 / N2

Pyxis 

Meds / 

Supplies 

(7)

Anesth

Machine

Anesth 

Carts (7)Code Cart

Code Cart

Ambu 

Caddy (2)

Intake 

Supply 

Carts (2)

Exam 

Room 

Supplies

C-Arm 

Flat Film 

U-Sound

Stanford 

OR / ASC 

Supplies

Stanford 

OR / ASC 

Instruments

Case Cart 

Completion 

Process

CT = 

Data

· Received and 

Staged

· SPD Additions

· OR Supply 

Additions

· Equipment and 

Instrument 

Additions

· Service Lead 

Check

Isolation 

Cart

POH Cart
Imaging 

Department

Stanford 

Surgical 

Material 

Department

Med Equip 

Rental 

Supplier

Standford 

Electro 

Physio

Monitoring

Liver 

Cart 

(Trans)

Difficult 

Airway 

Carts (2)

MH Cart

Theft 

Prevent-

ion Cart

Emerg-

ency Case 

Cart

IV Carts 

(2)

Anesth 

Supply 

Room

Anesth 

Caddys

SPD 

Instruments

CT = 240

Data

· Decontam

· Assemble Kit

· Package Kit

· Sterilize Kit

· Store / Stage 

Kit

SPD Scopes / 

Probes

CT = 80

Data

· Pre-clean

· Leak Test

· Hand Wash

· High Level 

Disinfect

· Dry and 

Package

SPD Rapid 

Instruments

CT = 25 Min

Data

· Decontam

· Flash

· Assemble set

· Transport

SPD Rapid 

Scopes / 

Probes

CT = 25 Min

Data

· Decontam 

· Test 

· Wash

· Disinfect

· Transport

SPD 

Supply 

Room 

(OR8)

Infusion Dopler
Transport 

Suction

Transport 

Monitors

Transport 

Monitors

Transport 

Monitors

Transport 

Monitors
Transport 

Monitors

Code Cart

Transport 

Pumps

Wingate Sunquist

PACs

Syngo

Philips

PMM

RIS

Cath / PACs

Impress Access DB

Quantros Meditech

PHMC

Tissue Track

LPCH 

Pharmacy

Family

SHC Lab

N

ECMO

Patient 

Placement 

DepartmentPatient 

Reservation 

Department

Vol = 2373 Cases

Data

Vol = 6670 Cases

Data

Inpatient

Vol = 1939 Cases

Data

Volume Exclusions

· Bass Center

· OB

· Sedation Only

· ICU to Out of the OR
Vol = 263

Data

Vol = 1676

Data

Vol = 20

Data

MRI / CT

CT = 

Vol = 1464

Data

·

CT = 

Vol = Card Cath 

897

Vol = IR 100

Vol = Nuc Med 

125

Vol = MRI CT IP 

366

SHC 

Pathology

OR Control 

Desk





From CDER handbook
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A Simple Idea



Preclinical Value Stream

Our Goal:  Produce Level Consistent Flow Throughout the System



Preclinical Value Stream
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Processing

Space

Correction Search Time

Transportation

Wait TimeInventory

Complexity
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Thank you!

Mike Spencer
mspencer@stanfordchildrens.org


