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Mrs. Jones on her 75" birthday

Copyright © 2004, Vanderbilt University Medical Center

You are on call in your hospital for the
Internal Medicine service, and at 9pm are
paged to come to the Emergency Room to
admit Mrs. Jones to your care.

Mrs. Jones is now 77 years old, and had
worked for many years as a part-time clerk
in an office. She has been healthy all her
life, but has become progressively short of
breath, with swelling in her legs and
abdomen, over the past 6 months. She has
no history of high blood pressure, chest pain
or heart attack, heart disease of any type, or
liver disease. She has been a non-smoker
and not consumed alcohol her entire life.
She is a widow and lives alone.

Her first words to you, while gasping for
breath in the ER, are: “It is against my
religion to be seen or cared for by a
physician. A practitioner of my faith told
me to go to the hospital because prayer was
no longer working. Please help me.”



WHAT ARE YOUR IMPRESSIONS NOW?

1. Diagnosis?
2. Therapy?
3. Prognosis?

4. Sociocultural / psychological?

5. Clinical Information Needs?

Copyright © 2004, Vanderbilt University Medical Center



You give her oxygen, and take her history & perform physical exam.

1. She has shortness of breath on exertion which is now so severe she cannot walk more than a
small fraction of the distance across the room without resting

2. She is breathless at rest with respiratory rate 30/min (nl 14-18); BP low at 100/70 without
orthostatic change; temperature normal.

3. Jugular veins distended to angle of jaw, estimated CVP > 15 cm H20 (nl <7)

4. Breath sounds decreased with dullness to percussion 1/3 way up on R, 2 way up on L, decreased
vocal and tactile fremitus in areas of dullness.

5. Heart sounds distant, barely audible. No gallops or rubs. Apical impulse (PMI) not palpable.

6. Abdomen distended, pitting edema of abdominal wall, shifting dullness and fluid wave
present. No palpable masses or organomegaly (hard to tell). Normal superficial venous
pattern.

7. Extremities — no arthritis. 4+ pitting edema of legs to abdomen.

8. Chest Xray — gross cardiomegaly, large pleural effusions L. > R, heart border obscured
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You continue oxygen and admit her to her room upstairs in the hospital.
You administer a diuretic (agent to remove fluid through renal excretion).
After two hours, her blood pressure falls to a very low 85/60.

She becomes anxious and is less comfortable than before, despite oxygen.

INEED FOR DECISION SUPPORT]
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Current Understanding of Human Diagnostic Reasoning

1. Clinicians make diagnoses by “pattern recognition”
using compiled knowledge, based on reading & experience

2. Expert diagnostic reasoning is based on:

* Recognition of key or pivotal findings (Eddy & Clanton)

Refinement of hypotheses as more is learned (Kassirer, Gorry, Pauker, Elstein)
 Early diagnostic hypothesis formation; therapy before Dx at times (Elstein, others)
*  Quasi-probabilistic reasoning using prevalence (Tversky & Kahneman, others)
Pathophysiological reasoning (“first principles”) in unfamiliar settings

3. Experts reason more efficiently than novices: (Newell & Simon)
*  Greater store of compiled knowledge, and array of strategic approaches
«  Awareness of diagnostic "weight of evidence' in hypothesis formation (Kassirer, Patel)

Copyright © 2004, Vanderbilt University Medical Center



INTERNIST-I Project 1973-1985

J.D. Myers, M.D., H.E. Pople, Jr. Ph.D., R.A. Miller (then med student)

Goals and Objectives

Develop algorithm & KB that could support expert
consultations for diagnosis in general internal medicine

Create program whose input would be patient's history,
physical exam, and laboratory data;

Produce output consisting of either concluded diagnoses or
differential diagnosis

Endow program with ability to lead physician through cost-
effective patient "work-up"

Develop and maintain knowledge base for clinical diagnosis



INTERNIST-I Project 1973-1985

Sample case analysis

Positive Findings..... NEJM V324P527 1991

SEX Male

AGE Gtr Than 55

ABDOMEN Pain Epigastrium

ABDOMEN Pain Severe

UNCONSCIOUSNESS Recent Hx

HYPERTENSION Hx

MYOCARDIAL Infarction Hx

ANGINA Pectoris Hx

HEART Catheterization Recent Hx

CORONARY Arteriography Fixed Luminal Narrowing 70 Percent Or Gtr
HEART Angiocardiography Left Ventricle Adynamic Area <S>
HEART Surgery Recent Hx

PRESSURE Arterial Diastolic Gtr Than 125

DYSPNEA At Rest

BOWEL Sound <S> Decreased



INTERNIST-I Project 1973-1985

Sample case analysis

CONSIDERING: SEX Male, AGE Gtr Than 55, ABDOMEN Pain
Epigastrium, ABDOMEN Pain Severe, UNCONSCIOUSNESS
Recent Hx, HYPERTENSION Hx, MYOCARDIAL Infarction Hx,
ANGINA Pectoris Hx, HEART Catheterization Recent Hx,
HEART Surgery Recent Hx, PRESSURE Arterial Diastolic

Gtr Than 125, DYSPNEA At Rest

DISCRIMINATE: AORTIC DISSECTION, MYOCARDIAL
INFARCTION ACUTE

DIABETES MELLITUS HX?
MARFANS SYNDROME FAMILY HX?
MYOCARDIAL INFARCTION FAMILY HX?



INTERNIST-I Project 1973-1985

Lessons learned

Standard model for building expert systems non-sustainable:
collaboration of domain expert and knowledge engineer

Recommendation: Use of the Biomedical Literature
as a “Gold Standard” for Clinical Knowledge Bases

For what are the classics but the noblest thoughts of man?
They are the only oracles which are not decayed, and
there are such answers to the most modern inquiry in
them as Delphi and Dodona never gave.

Henry David Thoreau, Walden,*Reading” (1854).




INTERNIST-I Project 1973-1985

Lessons learned

“Feedback loop” of running system required
to build and maintain high-quality KB —

Beware of KBs built by committees of experts
sitting in armchairs

Giuse NB, Giuse DA, MILLER RA, Bankowitz RA, Janosky
JE, Davidoff F, Hillner BE, Hripcsak G, Lincoln MJ,
Middleton B, Peden JG. Evaluating Consensus Among
Physicians in Medical Knowledge Base Construction. Meth
Inform Med. 1993; 32:137-45.




INTERNIST-I Project 1973-1985

J.D. Myers, M.D., H.E. Pople, Jr. Ph.D., R.A. Miller (then med student)

PROFILE: ARSENIC POISONING CHRONIC 84 FINDINGS
Past Medical HiStory....cccoeeeeeerrnnnnnneeneecsssscccennnnns 12
01 AGE 16 To 25
03 AGE 26 To 55
0 2 AGE Gtr Than 55
11 ALCOHOL Illicit Ingestion Hx
2 3 ARSENIC Exposure Or Ingestion Hx
12 OCCUPATION Farm Worker
11 OCCUPATION Miner
1 2 OCCUPATION Sandblaster Smelter FoundryOr Ceramics Worker
11 PHARYNGITIS Recent Hx
0 2 SEX Female
0 4 SEX Male
0 2 WEIGHT Loss Gtr Than 10 Percent
Symptoms of Current IlIness......ccccceeerenveneeeeeeeee 20
12 ABDOMEN Pain Acute
1 2 ABDOMEN Pain Chronic



INTERNIST-I Project 1973-1985

J.D. Myers, M.D., H.E. Pople, Jr. Ph.D., R.A. Miller (then med student)

DIFFERENTIAL DIAGNOSIS: DIARRHEA INTERMITTENT
Item MILDLY SUGGESTS Disease......... 2
2 3 Ulcerative Colitis
2 2 Intestinal Giardiasis
Item MINIMALLY SUGGESTS Disease.. 39
1 4 Eosinophilic Gastroenteritis <MUCOSAL FORM>
1 4 Lactose Intolerance
1 3 Amebic Colitis
1 3 Carcinoid Syndrome
1 3 Glucagonoma
1 3 Pancreatic Cholera
1 2 Anxiety Neurosis
1 2 Autonomic Neuropathy
1 2 Campylobacter Enteritis
1 2 Carcinoma Of Left Colon
1 2 Carcinoma Of Right Colon
1 2 Ceramide Trihexoside Lipoidosis <FABRYS DISEASE>



INTERNIST-I Project 1973-1985

J.D. Myers, M.D., H.E. Pople, Jr. Ph.D., R.A. Miller (then med student)

ASSOCIATED DISORDERS: ARSENIC POISONING CHRONIC
Disease Causes.......eeeeeeeeeeeeneneeeeneeeeeseseeeeneees 8
11 CAUS Anemia Of Folate Deficiency
11 CAUS Aplastic Anemia
11 CAUS Cardiomyopathy Secondary
11 CAUS Granulocytopenia Idiopathic Or Chemical Induced
11 CAUS Hepatitis Acute Toxic
11 CAUS Macronodal Cirrhosis <POSTNECROTIC>
13 CAUS Peripheral Neuropathy
11 CAUS Presinusoidal Portal Hypertension
Disease Predisposes t0.......cccceeecessseeccceeennnnnns 3
11 PDIS Bronchogenic Carcinoma Squamous Cell Type
11 PDIS Carcinoma Of Esophagus
11 PDIS Pulmonary Small Cell Carcinoma <OAT CELL>



Quick Medical Reference (QMR) : 1984-1994

R.A. Miller, M.D., F.E. Masarie, Jr., M.D., and J.D. Myers, M.D.

Goals

Recognize expertise of clinician-user, in role as system "pilot"

Emphasize real-world diagnostic decision-making by physicians,
rather than by “AI” algorithm

Replace "Greek Oracle' approach to diagnosis with
Catalyst/Toolkit model

Exploit the INTERNIST-1/QMR knowledge base for diagnostic
reasoning

Change to microcomputer-based, ubiquitous platform



Quick Medical Reference (QMR) : 1984-1994 ~5—
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Quick Medical Reference (QMR) : 1984-1994

QMR Program .

MR iew xplore imulation ase' tilities indow elp

Relationships
Contains 130 Hypotheses arranged by relative score (1-100)
Fever and

Splenomegaly Moderate and

Heart Murmur Present and

Hemoglobin Blood Less Than 12

» Endocarditis Subacute Infective Left Heart

Leukemia Acute Lymphoblastic

Rheumatoid Arthritis
Causes Anemlia Of Chronic Disease

Endocarditis Acute Infective Left Heart
Rheumatoid Arthritis

is the Systemic Component of Feltys Syndrome
Causes Anemia O0f Chronic Disease

Line 1 of 416




Quick Medical Reference (QMR) : 1984-1994

QMR Program
) g
MR iew xplore imulation ase ;tilities indow elp

Relationships
—EV—FR— Contains 130 Hypotheses arranged by relative score (1-100)
0 Fever and
1 Splenomegaly Moderate and
0 Heart Murmur Present and
1 Hemoglobin Blood Less Than 12

» Autoimmune Hemolytic Anemia Involwving Warm Reacting Antibody
Endocarditis Infective Right Heart
Pernicious Anemia
Myeloid Metaplasia (Primary Myelofibrosis)
Anemia O0f Decreased VYitamin Bl2 Absorption

Crohns Disease 0f Small Intestine
Causes Iron Deficiency Anemia

Line 14 of 416




Rationale for Clinical Decision Support:
Recent Observations by Clinical Researchers

Institute of Medicine,
National Academy of Sciences
November 1999 Report: To Err is Human

interpreted by lay press to imply:

“Doctors and nurses are
incompetent & cause errors through
lack of knowledge;

their errors kill ~100,000 annually”



Recent Case Report:
The Imperfectability of Man

Protocol-based computer reminders, the quality of care,
and the non-perfectability of man

McDonald CJ, New England Journal of Medicine
19765 295(24):1351-5

“Using controlled crossover design, nine physicians given computer suggestions from 390 protocols
related to conditions managed (e.g., elevated blood pressure) or caused (e.g., liver toxicity) by
drugs. Physicians responded to 51 per cent of 327 events when given, and 22 per cent of 385
events when not given computer suggestions.”

“It appears that the prospective reminders do reduce errors, and
that many of these errors are probably due to man's limitations
as a data processor rather than to correctable human
deficiencies.”

[HANDOUTS]




1 Patient-Specific Information
Core “Portable” Patient Summary:
Problems, Allergies, Meds

Local Electronic Patient Record
Orders: Active/Inactive

Patient Care Provider
at Decision Point

2 Local Knowledge
“Best of Care” Pathways
Institutional policies & costs
Drug interactions & formulary
Physician preferences

Decision
Support
Integrated

. ACTION into
! Workflow

3 Global Knowledge

Medical literature

Diagnostic databases regarding diseases
National guidelines
Patient databanks with outcome data

4 Algorithms to enhance care
Reminders, Alerts
Quality checks
Self-Generated Monitors
Decision support programs
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WizOrder purpose and demographics

WizOrder was developed at Vanderbilt by DBMI faculty "“;\
and Informatics Center staff to help ensure the highest ‘
quality of care for our patients, reducing medical errors. [FS

It provides “point-of-care” relevant information resources,
to enhance and support clinicians’ decision-making at
the time of order entry.

It has been refined by ongoing clinical feedback from
House staff, nurses, attending MDs, committees, others at
VUMC for the past 6 years.

WizOrder 1s now used on 640 of 650 beds at VUH by:
Medicine, Surgery, Pediatrics, and OB/GYN services.

Over 12,000 orders/day, 70% by MDs, rest by clinical staff

Copyright © 2004, Vanderbilt University Medical Center



WizOrder Main Screen Layout: Simple, fixed format: functionally oriented, designed with users

B A JALLEN MICU common orders
ADC VAAN DISML display 1) Active orders 1. emergency drugs / code in MICU » 2) Common useful
. : . 2, I Bl 4 it - <«— orders based on
Pharmacy alerts 4 (click on alerts for more information) 3. next morning STAT labs / tests » . .
Zosyn no longer available-click here for information 4, QAM STAT labs / tests » patlent location
Amiodarone may enhance pharmacologic effects of hydantoi1| |5, MICU orders »
6. medications »
Admission 7. workups »
admit to micu »Apr 15 01:00...
admit to service: Ted =Apr 15 01:00... v
attending: snapper xxxx »Apr 15 01:00... &. initiate level of care:
initiate collaborative path phase 1 »Apr 15 058:00... 9. initiate collaborative p;h:
initiate level of care: level 1 »Apr 15 01:00... 10. transfer to
11. titrate Fi02to
Diagnosis 12. PT evaluation and treatment
diagnosis: heart failure, congestive (425.0) »Apr 15 01:00... 13. OT evaluation and treatment

patient specific data weight: 53.5kg/117.91b; height: 154em/6 | (14« Datnrn ta nravionc lict

. Select an item from the list
Condition

condition: guarded »Apr 15 01:00... or enter another order T

3) What to do next in WizOrder

Vital signs
measure weight qam 05 »Apr 15 05:00...
vital signs qZh »Apr 15 00:57...

it limations Physician enters order for antibiotic,

activity-bedrest »Apr 15 01:00, s~ . . .
4) Buttons for Gentamicin, by pa}'tlally typing its name

Allergies 1 d
no known allergies »Apr 1501 COIMOnLy usc
features

Wursing instructions gen 3[] v q12h§
catheter drng-measure & record per
- to gravity drainage »Apr

o _a ol w A

Copyright (C) 2004 Vanderbilt University Medical Center
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B LA fFALLEN GENTAMICIN INJ: GARAMYCIN

Erf;mafn_r‘ M1 —21 1l faan hacod an r‘rﬂf—'l 2 oo Enr L NS00

I:nr‘?dh

Generic name: gentamicin. Trade name: GENTAMICIN SULFATE 4_:El

Recommended doses are: Currently ordered medication

less than 7 days: 0 to b mg/kg/24dh
between 7 days and 12 years: 6 to 7.5 mg/kg/24dh
more than 12 years: 1 to 2 mg/fkg/dose

#all iv gentamicin doses should infused over 30 minutes regardless of dose#
indications: treatment of serious aerobic bacterial infections due to suscept-
able organism, including pseudomonas, klebsiella, proteus, e. Coli & staph.
Dose:im or iv over 30 min: dose based on body wt & renal function (calculated
crcl). Adult dose: based on recent meta-analysis (ann intern med 1996;124:717-
725) in pts w/crcl >60ml/min, dose is 1.3-1.6mg/kg g8hrs; or 2-3mg/kg qlz2hrs;
or 4-6mg/kg gZ24hrs (hartford hospital suggests up to 7mg/kg/day w/normal crcl)
max dose used in pts >70yrs was 4dmg/kg/day; w/elderly maintain trough <1.4dmg/1
children: 6-7.5mg/kg/day or 240mg/mZ in 3-4 divided doses; infants & neonates
7.5 mg/kg/day in 8hr invervals; premature neonates, 2.5mg/kg/dose glZhrs.
Reduce dosage or prolong interval w/renal impairment. Side eff: nephrotoxocity
(reversible tubular damage) & ototoxicity (high pitched hearing loss/vertigo).
Notes:individualized dosing may be needed based empirically on renal function
measured peak/trough. Usual peak/trough w/gd dosing 10-14dmcg/ml & <Zmcg/ml.

gentamicin

succinylcholine *» Aminoglycosides may potentiate neuromuscular blockade
metocurine » Aminoglycosides may potentiate neuromuscular blockade
atracurium besylate » Aminoglycosides may potentiate neuromuscular blockade
ethacrynic acid » Ehtacrynic acid may enhance ototoxicity of aminoglycosides

EFrErFEFE®

zgentamicin sulfate
#yiaflex 250ml iv fluids ¢ All gentamicin doses go in 100ml bags

= *

¢ aminoglycoside class
L

protocol

¢+ =aminoglycosides-parenteral

Print Print two copies Page up| Page down h

Monographs
prepared by
VUMC
pharmacy
available for
medications
as MDs
order them

#temat loxacin protocol m91-626 » Additional antimicrobials prohibited-temafloxacin

Copyright (C) 2004 Vanderbilt University Medical Center

Print orders F§




B ,A J/ALLEN GENTAMICIN INJ: GARAMYCIN
Estimated CrCl=21 ml/min based on Creat=1.8 on Apr 25 06:00

ADC VAAN DISML display Information: recommended dose for single daily iv dosing: 4-7 mg/kg/24h
Pharmacy alerts 4 (click on alerts for more information) a) Dose: 80 MG > . .
Zosyn no longer available-click here for information b) Route: IV Currently Ordered medlcatlon

Amiodarone may enhance pharmacologic effects of hydantoi ¢) How often: Q12H

d)) When to start (first dose): NEXT SCH

Admission e} For how long: UNTIL D/C
admit to micu »Apr 15 01:00...

admit to service: rec
attending: snapper Warning
initiate collaborativi
initiate level of care

Dose: 80 mg g12h

Dosing weight: 53.5 kg . . .
Disgncsis Creatinine clearance: 21.76 ml/min WizOrder uses pharmacoklnetlc
; : .| Estimated steady-state levels: o o . .
diaguosis: heart fait] 00 0 g7l O model to estimate drug distribution
patien specifc dat R in this patient, based on parameters
Condiune Trough level too high! such as weight and renal function,
condition: guarded . .
s Sliggesicd dose: 50 mo oEHh and displays warning and suggested
_ eak: 7.4 ugfml : 9
mesure “‘fﬁ“ s f’mugh: 1_3%91 L proper dose.lf MD’s dose out of
o range (too high or too low).

. Click <0OK> or press <ENTER> to continue.
Activity/limitations

activity-bedrest = A

"

Allergies
no known allergies »=Apr 15 01:00...

Nursing instructions
catheter drng-measure & tecord per unit save
- to gravity drainage »Apr 15 01:00...

R el g ey hd

>
Print || Change display F2 | D/C | C/S | OrdersetsF4 | ¥ ©ops F5 | Help F6 | Another patient F7 | Print orders F8
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WizOrder: Pharmacy warning about potential drug interaction

8021X ZTESTPAC, Reagon 1498664-0 33y/o M {TRAINIO)

ADC VAAN DISML display

Adission
o protocol: gvhd (csa and mtx)”

Pharmacy warning for CYCLOSPORINE IN.J: SANDIMMUNE:

1. Aminoglycosides may potentiate cvclosporine nephrotoxicity
2. Avoid aminoglycosides + cyclosporine in renal transplant pts

aN

25 wizOrder -1l

o day 0 for bmt: 3/5/99 6:00
o welght: 54.885kg/1211b; height: 152 ca/60.0in; 1bw: 50.0kg/110.21b; bsa: 1.51m2;

2) Clicking on drug interaction
warning displays monograph from

1) MD prescribed “cyclosporine” with
currently active “gentamicin” order;
WizOrder displays drug interaction warnings

VUMC pharmacists about nature and
severity of interac(ion

|

Pharmacy warning

order it anyway

a
b dontorderit

or select an item to display more information

N

3) WizOrder NEVER stops MDs from
doing what they want to (they know
patients better than computer does), so

option to override warning always
offered; log is kept of MD being warned

Allergis =
&3 wiz Order Popup
Rursing | s ninoglycosices may potentiate cyclosporing nephrotoxcity
Diet Aminoglycoside antibiotics, when used in combination with cyclosparing a hawve
heen shown to have additive nephrotoxicity when used in combination. The
Medicz | severity of this reaction probably depends on the duration of combined use and
=Antihi | the diagnosis of the patient. Bone marrow transplant patients on dr wolff's ar
cefazo | G greer's service should generally *Not* receive the two drugs in cormbination
o genta | FNCE therapy with an aminoglycoside in these patients can be expected to be
=$chﬂl prolonged due to profound neutropenia. In cardiac & renal transplant patients
i the potential for toxicity may be offset by the benefit of aminoglycoside
nicard
therapy.
=PRN 1| =t this WArning occurs in a patient on the hone marrow transplant service
acetal | grin a patient of dr's greer, wolff, or stein then notify the physician
ahout the potential for increased nephrotoxicity. Don't call in the middle
IV flmd | of the night, however-leave a note for the day pharmacist to follow up™
ds 172
Labora Print
Radiographic studies
Miscellaneous orders
Bells and whistles »
Copyright (C) 2004 Vanderbilt University Medical Center
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EEiWizOrder Popup X
The YUMC Antibiotic Subcommittee recommensds Cefepime (Maxipime & ) over Compared to ceftazidime, Cefepime has the
Ceftazidime (Feortaz & ) for most indications where an anti-pseudoemeonal cephalospeorin following advantages:
Is needed.” Similar coverage against Pseudomonas, improved I~ 1
coverage against Enferobacter species ?
Cefepime 1000 mg q12h = Ceftazidime 1000 mg gsh Enhanced stability against inducible/derepressed R§
chromosomal beta-lactamases
* Exception for neonates and selected pediatric patients. Safety and effectiveness of Cefepime in Better activity against Gram-positive pathogens
I -
pediatric patients below the ages of 2 months have not been established. including Stapfyiotoce!, 5. viridans, pRelmococcUs M
f
C112 hour dosing except for empiric therapy for g,
febrile neutropenia M,
View Cefepime Fact Sheet | | Goto Pediatric Recommendations ‘ | Go to Renal Dosing Recommendations M,
IET
Adults (AQE = 16 yEars) .
) . (=,
Dose Exarple of Infection being treated ar
O 8500 mg Iv g12h Uncomplicated urinary tract infection 'Z]
O 1000 mg v gl12h MNosocomial pneumonia in 1ICU patient :m
r
1000 mg v gBh Empiric coverage of febrile neutropenic patient H)
Hi
The FDA approved a dose of 2 gm IV g8h for febrile neutropenic patients and this is preferred H
over the 1gm IY¥ gq8h dose if cefepime is given as_monotherapy for this indication. Ii
& The 1 gm v g3h dose has been used in the Bone karrow Linits and is appropriate for I
2000 g e 5 fetrile neutropenic patients receiving other antibiotics with activity against Gram-negative aerobic HE
pathogens such as aminoglycosides or guinolones. Documented infection with Pseudomonas aeruginass (B
should be treated with the higher (2 gm I g8h) dose. N,
EF
=
Intramuscular ' order |M. Cefepime (with Lidocaing) El
=
Non-standard Dose order non-standard dose of Cefepime EL
I
Order Cefepime ‘ Start Over "Click" the CLOSE button to return to WizOrder without ordering cefepime Order Ceftazidime g,
=)
=)
=)
- Close EF
M
| Copyright (C) 2004 Vanderbilt University Medical Center I Sort by beds I I _| _KIRCHI
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e WizOrder Popup '

Adult Low Molecular Weight (LMW) Heparin / Unfractionated Heparin Anticoagulation Treatment Advisor (Revised 9/1/03)

Guidelines Regarding Enoxaparin (LMW Heparin): The resource utilization committee recommends the use of low molecular weight heparin {enoxaparin} over unfractionated heparin
bazed on studies demonstrating equal or improved efficacy and safety for DYT prophylaxis, DV TPE treatment, and acute coronary syndrome . Enoxaparin is more cost effective because of its
predictable dose-response curve and lack of costs associsted with need for monitoring. HOTE: Unfractionated heparin may be preferred aover LAH in selected patients, including those with
renal insufficiency {GFR < 300, those who are obese {>160kqg), or those where reversibility in under 12 hours may be reguired.

1 | Review Clinical Data: Last Serum Creatinine: None available () -- Estimated Creatinine Clearance: Unknown mL/min

Select appropriate indication, test, and/or heparin type from the list below:;

5_'Verifwenter patient weight: |0 W g O og

Clinical Warnings: Current renal function is unknown. Patient weight is not entered.

| Proceed | ‘ Cancel

Copyright (C) 2003 Vanderbilt University Medical Center

Major Contraindications to All Forms of Heparin Therapy  More Information and Recommendations

2 Pick an Indication 3 Pick a Test to order 4 Pick a Heparinoid (if applicable)
(pick OME fram helow) LE Yenous Doppler | VW/Q Scan LMW Heparin Unfractionated Heparin
) DWT prophylaxis MR FiA | Click Here for DVWT Prophyiaxis Advisor |
) DVYT or PE, suspected (initial workup) ] P ' [Recommendsd] &
) PE suspected (with negative bilateral LE Doppler) [44A, [ ) [Recommanded] &
) PE suspecte d_ and... ) - Consider u:hest. CT thelpful anly if postive], @ (Recommended] o
LE Doppler negative AHD V/Q Scan inconclusive pulmonary arteriogram, oF pulmonary consultt
) Massive PE suspected and patient in shock start with CT Chest Consider thrombolytics or invasive radiological embolectormy
i) DVT or PE, confirmed AL, PAR, @ {Recommandad) (]
0 Acute Coronary Syndrome A, T, 2 (Recommended) ]
i) Atrial Fibrillation or Prosthetic Yalve ] 8. Rasemmendad]
) Other Indications for Heparin use M, M7, o @
) Diagnostic test only (Hot for acute DVT/PE workup) [mse] [] EFL [l

- intracranial hemarrhage diagnostic tests to canfirm or exclude the diagnosis of DT
- active internal bleeding diagnostic tests to canfirm or exclude the diagnosis of PE
- bleeding peptic ulcer acute coronary syndrome (ML NOWRLUSA and TP

- heparin-induced thrombocytopenia anytime in the past medical therapy of acute DWT

- concern for spontaneous bleeding medical therapy of acute PE

- imminent surgenyinvasive procedure planned or likeby Low molecular weight heparin

- malignant hypertension heparin induced thrombocytopenia
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Deep venous thrombosis in a general hospital.
Stein PD, Patel KC, Kalra NK, El Baage TY, Savarapu P, Silbergleit A, Check FE.
St. Joseph Mercy Oakland Hospital, Pontiac, MI 48341, USA. steinp@trinity-health.org

PURPOSE: To determine the prevalence of proximal deep venous thrombosis (DVT) in a general hospital. BACKGROUND: In spite of the importance of proximal
DVT. its prevalence in hospitalized patients has been only sparsely studied METHODS: Patients hospitalized with DVT between July 1998 and June 2000 were
identified by a computer search of discharge diagnoses. The discharge diagnosis was confirmed by a review of the records for positive findings on compression
ultrasound or venogram of the lower extremities. In addition, records of all compression ultrasound examinations and venograms during that period were examined.
RESULTS: The prevalence of proximal DVT in adults > or = 20 years old was 271 of 34 567 patients (0_78%). DVT was associated with pulmonary embolism in
57 of 271 patients (21.0%). The prevalence of DVT in adult men was 117 of 13,722 patients (0.85%), and in adult women was 154 of 20,845 patients (0.74%)
[not significant]. The prevalence of DVT among men aged 20 to 49 vears was higher than in women the same age: 19 of 3,982 patients (0.48%) vs 22 of 9,442
patients (0.23%), respectively (p < 0.02). The prevalence of DVT, however, was comparable among men and women > or = 50 years old. The prevalence of DVT
was also comparable in black adults (30 of 4,344 patients; 0.69%) and in white adults (240 of 28,615 patients; 0.84%) [not significant]. CONCLUSION: Proximal
DVT continues to be a frequent illness among hospitalized patients.

PMID: 12226039 [PubMed - indexed for MEDLINE]
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B wizOrder Papup

Adult Deep ﬁmuﬁmhﬂﬁml Advisor

{Your patient is not receiving a tréatment known te deter desp venous thrembus formatien (or you specifically requestad this advisor).
'Hmthmnmmﬂ[mlﬂﬂnlummﬂ sgncart i hosplaized pabenty dus b0 mullipks TVT ek teclors (TLEE [of fisk ipciorg] Admost ol pabenls shrould fecehes
moiven B0 OF prophyiacs . Snbcoaguisnt therapy s prelemred over mecharscal devices unisss snbcoaguisnls we cortramccaled | Ses comirmnchombonr - Deiow)

For w higheoet risk patents (TLICK 1or kil inciang contramdcations o anbcoaguistion, Ky moleculsr wisght Fepann (s the prafermed sgent, For o ofar patiects, S000 Unds of urinactonated
BUECULENB0US hapern avery 8 [0 12 Fours i 1he profered roatment

Would you like to order any form of DVT prophylaxis at this time? Articragulstion contraindicstions;
D Drder unfractionated heparn S000 U 54 g 12 hours (prefermed) (3205 1. Aciive Barious Diowaing of blesding in &
< Qrder urifractionated heparin 5000 U 2q g B howrs ($37day) £nical lodation {e.g. eireer anaal)
2. Current or history of heparin-nduce:
Patient is in a_high risk group and requines low molecular weight hepann now LhﬂTm
< Qrder enaxapann 40 mg 3q q day (prefemed) (3 16aay) A Aneeni o acheduled prondure of operaiion
2 Order endxaparin 30 mg 5g g 12 howes (3 24008y weilh hiigh Blesding risk
& Presence of, or plans to insert epldursl
cathetm

Patient has 3 contraindication te anticoaguiation and showld recehe mechanical propindaxds
<  Drder iower extremity sequential compression devices now.  cost vanes with sege ($35 - $85)
Add elastic stockings?

2 TED Hose - Knee High ($4) Current Date and Ters: 112720032 0 &0 P

TED Hose - Thigh High ($7) Labs Value Date
Pl 423 10272000 DI LS Al
OR Please provide reason Delow i ML T e
Fistelet Cooi 149 10272000 DO 1S Al
<1 am ret a physician, but | w8l contact phydician responsitle for this patbent regarding
OvT propimylads (tell physician to wse “ovi propirylands adwsor) HOTE: it s HOT spprapriate to order P11 tests
J Pabent admited for laber oF delivery 50 hepann nol ordensd Bor Feanitol PROPHYLAKIS of 0N,

« | de notwish to order OVT propivnyizeds at this bme because

reason for not efoering | |

_m'hhnlhuq'l Raturn o Winlnder
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WizOrder Development History

Key concepts:

System implementation represents a
profound workflow change for users

Users’ concerns must be continuously
respected, listened to, and addressed.

Copyright © 2004, Vanderbilt University Medical Center




The PC-POETS Study:
Integrating
Patient Care-Provider
Order Entry with Tactical Support “&

Research Supported by NIH / NLM:
1 RO1 LMO06226

Copyright © 2004, Vanderbilt University Medical Center




PC-POETS Goal: Use of Decision Support ~ %=

The project tested a fundamental and long-held tenet in
medical informatics, that:

medical decision support systems can gain
widespread acceptance when a critical mass of
functionality is delivered through a common
interface on a readily available platform

“Good counselors lack no clients”

(Shakespeare, Measure for Measure, 1605; Act I, Scene 11)

Copyright © 2004, Vanderbilt University Medical Center



PC-POETS interventions in Wi1zOrder

(““Standard” safety already in place)

1. Cost/Charge for current order session for
RADIOLOGY, LAB, PHARMACY

2. Lab trend Alerts (abnormal or about to be so)

3. Pharmacy monographs: WizRx, Mosby GenRx

4. Diagnostic Electronic Textbook Medicine (QMR KB)
5. Literature searches based on patient diagnoses

6. Antibiotic adviser (developed with Dr. D. Kernodle)

Copyright © 2004, Vanderbilt University Medical Center



S WizOrder _ [Tl %

8021X ZTESTPAC, Reagon 1498664-0 33yio M (TRAINIO) 3n common orders —

ADC VAAN DISML display = 1. general medicine orders »

L 2. 8N adinission orders »
Admission 3. pulmonary medicine/critical care orders »

. . 4. STAT labs / tests »

Diagnosis 5. next morming STAT labs / tests »

. 6. next morning ROUTINE labs / tests »
Condition 7. QAM STAT labs / tests »

8. QAM ROUTINE labs | tests »

Vital signs 9. medications »

10, workups »

Activity/limitations 11. « Retwim to previous list
Allergies

Nursing instructions

PC-POETS Control Screen:

Diet . .
pdl Use B&W to seek interventions
Medications
=Antibiotics
cefazoln ing: ancef 750 mgiv q6h »Feb 15 12:00... -
=Scheduled medications 4] i
nicardipine: cardene 30 mg po g8h »Mar 3 14:00_.. select an item from the list e

=PRI medications
3 S — -] J /] - 7.2
acetaminophen elixir: tylenol 650 mg po qdh pim »Mar 3 07:29 or enter another order
IV fluds
d5 12 ns: S0 mlho v »Mar 307:29.

Reminder: the Clinical Informatics Conference for house staff
and attendings takes place:

on Mondays 26, 215, 31, 315, 45, 419 12-1pmin 4109A MCE and
on Thursdays 274, 2118, 314, 318, 41, 4M512-1pm in 8108 WVUH.
Mew features and problems in WizOrder and MARS are discussed.
FIZZ4% and sodas are provided.

Laboratory tests
Radiographic studies
Miscellaneons orders

Bells and wlastles »

Capyright © 2004, Vanderbilt University Medical Center
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& WizOrder

8016X ZTRAINSSS, Oed0 1199707-9 21yio F (TRAINIO)

| »

ii admit as inpatient
i admit as inpatient
i patient care unit: "'orthopaedic unit"

Diagnosis
i fracture of shaft of femur, closed (821.01)
o pericarditis acute nonsuppurative

Condition
i critical but stahle
i good

CIPROFLOXACTN: CIPRO
a) Dose: 500 MG

b) Route: PO

c) How often: (3J12H

d) When to start {first dose): HOW

PC-POETS Interventions

Vital signs I

o 7

o neurovascular checks gdh

For how long: Sank:
Activity/limitati
ctivity:. ations n D{ays) WizRx
n Hiours)
All . 150.65
i n DO(ses)
o allergy: keflex :
literature
o _ or ENTER = UNTIL D/C
Nursing instructions QMR
o nursing: "'femostop pressure 60 mmhg for 320 min. then decrease press
o nursing: "'femostop protocol: strict hedrest for six hours then ooh with -
o nursing: "'femostop protocol: for bleeding, apply direct pressure and ni -
ii nursing: "'femostop protocol: notify md for diminished pulses"as dir =]
ii nursing: "'femostop protocol: vital signs q15 min x4, g30 min x2 then g |
[+] |
print <F1> display <F2= DIC <F3> renew cosign order sets <F4> oops <F&> help <FG6= complain <Ff> done <F8=>
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[Lab trend Alerts

Alarming Values/Trends

-0
-d2
PCV: 31
" ——+30
29
[ [ [ [
9 days ago 6 days ago 3 days ago now
Watch These Borderline Values/Trends
-145 e
Na: 1% = 2 —+136
I I I I
9 daus ago G days ago 3 days ago It}
Normal Values/Trends
- 3 +35
-2h 20
BUN: s
[ I I I
9 days ago B days ago 3 days ago [glal]
- 30 .H*__;;___Agg
CO2: -23 24
I I I I
9 daus ago G days ago 3 days ago o
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Pharmacy monographs

E=3 wiz Order Popup

1998 Moshy's GenRx

The Complete Reference for Generic and Brand Drugs

Hisory | Cyelosporine oo

Browse by:
Enter the first few lelters

then ciick: Cyclosporine (000932)

|

Keyword

BN Categories: Pregnancy Category C; FDA Approved 1983 Nov, Orphan Drugs; YWHO Formulary

FDA Drug Class FDA Drug Class: Immunornodulators
Inclications

@o@@@®

Drug Master Plus Brand Names: Ciclosporin, Consupren, implanta, Imusporin, Meoral, Sandimmun, Sandimmun Neoral, Sandimmune

Drug Waster Plus.

Interactions {Foreign brand names ouiside U.5. In falics)

o z
LEROILLAELEES 0 ost of Therapy: $4 663 38 (Transplantation; Solution; 100 mg/ml; 2/day; 365 days)

o Suppliers

' Fullwiord Search ~ HCFA JCODE(S): 7503 50 mg v

Contents: Warnmg'
top

Interacts With
Prescribing Info:

w Only physicians experienced in immunosuppressive therapy and management of organ transplant patients should prescribe cyclosporine. Patients receiving the drug

Clinical Prarmacolo: should be managed in facilities equipped and staffed with adequate laboratory and supportive medical resources. The physician responsible for maintenance therapy
Indications and Usace should have complete information requisite for the follow-up of the patient.

Cortraindications
VBTN Cyclasporine should be administered with adrenal corticosteraids but not with ather immunasuppressive agents. Increased susceptibility ta infection and the passible
Precautions. development of lymphoma may result fram immunasuppressian.

Drrug Interactions:

Adverse Reactions
Cwerdozade

Dosage and Administration
Howy Supplied

Product Listing

The absorption of cyclosporing during chronic administration of cyclosporine soft gelatin capsules and oral solution was found to be erratic. It is recommended that
patients taking the soft gelatin capsules or oral solution over a period of time be monitored at repeated intervals for cyclosporine blood levels and subseguent dose
adjustments be made in order to avoid toxicity due to high levels and possible organ rejection due to low absorption of cyclosporine. This is of special importance in
liver transplants. Numerous assays are being developed to measure blood levels of cyclosporine. Comparison of levels in published literature to patient levels using
current assays must be done with detailed knowledge of the assay methods employed. See DOSAGE AND ADMINISTRATION, Blood Level Monitoring.

o Lser's Guide NEORAL

Preferences
‘ Meoral may be administered with other immunosuppressive agents. Increased susceptibility to infection and the possible development of lymphoma and other

neoplasms may result from the degree of immunosuppression.
Meoral Soft Gelatin Capsules (cyclospaorine capsules for microemulsion) and Meoral Oral Solution (cyclosporine oral solution for microemulsion) have increased

hioavailability in comparison to Sandimmune Soft Gelatin Capsules (cyclosporing capsules) and Sandimmune Oral Solution (cyclosporine oral solution). Meoral and
Sandimmune are not bioeguivalent and cannot be used interchangeably without physician supervision. It is recommended that cyclosporing blood concentrations be

Copyright © 2004, Vanderbilt University Medical Center




Diagnostic Electronic Textbook (QMR KB)

Links to the diagnostic information (Quick Medical Reference)

Description of disorders ("disease profiles”) based on previously entered "diagnosis” order(s)

L aortic valvular stenosis

i ? .LM'": cardiac failure [eff chronic congestive

?ﬁﬁ‘éﬁiﬁﬁg@ﬁ%ﬁ arteriolar nephrosclerosis benign (essential hypertension)

Additional information on a disease or finding

T
| || Submit Query ‘

Differential diagnosis tool

6o |

Copyright © 2004, Vanderbilt University Medical Center



Diagnostic Electronic Textbook (QMR KB)

@Wiz(}rder Popup [x] 1!
B

aortic valvular stenosis Copyright © 2004, Vanderbilt University Medical Center *_}:‘
Past medical history causes
0 4 sexmale Z Z_cardiac failure left chronic congestive
0 3_age gtrthan 55 Z Z_left ventricular failure acute
2 Z_angina pectoris hx 1 1 schizocytic hemaolytic anemia
2 Z_rheurmatic fever hix
2 Z_syncope ar syncope recent hx predisposes to
1 Z_heart disease farmily bix 1 3_angina pectoris
1 Z heart failure congestive hx 2 2 _endocarditis subacute infective left heart
0 2z age 26 to 55 2 1 endocarditis acute infective left heart
0 2_heart murmur bx
0 2z sexfemale coincides with
1 1charea hx 2 2z _aoric regurgitation chronic
1 1 seizure(s) grand mal hx 2 2 mitral stenosis
0 lage 16t 25 1 z_angiodysplasia of right colon
1 Z_patent ductus arteriosus
Symptoms of current iliness 1 1 mitral regurgitation rheumatic
2 3_dyspnea exertional 1 1 pulmonic walvular stenosis
1 z_chest pain substernal at rest
1 z_chest pain substernal crushing is caused by
0 2_palpitation(s) 1 1.carcinoid syndrome
1 1.chest pain substernal lasting 20 minuteds) or gir 1 1_ceramide trinexoside lipoidosis (Fabry's disease)
Findings on physical examination is preceded by
3 4 heart murmur systolic ejection second right interspace 2 2 rheumatic carditis acute
2 4 heart impulse apical forceful localized
2 4 heart soundis) s4 |eft atrial gallop
0 4. heart murmur present Moderately similar diseases
0 4 heart gallop rhythm present 65 hypertensive heart disease
3 3_heart murmur systolic ejection second right interspace transmitted to neck 64 hypertrophic subaortic stenosis
3 3heart soundis) a2 decreased 50 arteriosclerotic heart disease
3 3_pulse arterial plateau 5g_cardiomyopathy primary
2 3_heart impulse apical lateral displacement 57_gortic requrgitation chronic
2 3 heart percussion Ieft border lateral displacement 54 _mitral regurgitation due to papilary muscle dysfunction
4 z_heart thrill systolic second right interspace 54 mitral valve prolapse
4 2_pulse arterial anacrotic 52 _cardiomyopathy secondary
2 2_heart murrmur decreased during valsalva

4




Literature search based on patient diagnoses

ey Wiz Order Popup %

PubMed PubMed QUERY

i}
ﬂy\\\
[Details | [iartic valve StenosisMESH] | Search |Clear | C“w—h

Docs Per Page:| 20 ¥ | Ertrez Date Iim'rt:| Nolimit f:‘-:‘j)\@j
citations 1-20 displayed (out of 8017 found), page 1 of 401

Display ||""f'8‘tm'=‘tmpDrt "|f|:|rthe articles selected (default all).
Order | gocuments on this page through Loansome Doc

[ sabet Hy, et al. [SeEe Related Articles]
Congenitally bicuspid aortic valves: a surgical pathology study of 542 cases (1991 through 1986) and a literature review of 2,715 additional cases.
Mayo Clin Proc. 1999 Jan; 74(1):14-26.
PMID: 9987528; Ul 99142001,

[ de Tapia Barrios JM, et al. See Related Articles
[Goltz syndrome: report of a case in a male].
An Esp Pediatr. 1998 Now,49(5):513-5. Spanish. Mo abstract available.
PMID: 9948597, Ul 39134756,

[0 _Jadayel DM, et al. [See Belated Articles]
The BCLT gene family: deletion of BCLYEB in Williams syndrome.
Gene. 1998 Dec 11,224{1-2):35-44.
PMID: 9931421; Ul 99132633,

[0 _siberman S, et al. [See Belated Articles]
Aortic walve replacement using circulatory arrest.
Ann Thorac Surg. 1998 Dec;66(6):2158-9. No abstract available.
PrID: 9930527, Ul 99127717,

[0 smith JO, et al. [See Belated Aricles]
Effect of HLA mismatching and antibody status on "hamovital" aortic vakve homograft performance.
Ann Tharac Surg. 1998 Dec 66{6 Suppl)5212-5.
PMID: 9930450; Ul 99127640,

[ Jones Tk, et al. [See Related Articles]
Comparison of Ross procedures and aortic valve allografts in children.
Ann Thorac Surg. 1998 Dec;66(6 Suppl);S170-3.
PRID: 39230442; U0 391276532,

[0 Prata. etal See Felated Articles

Aaortic root replacement with a pulmonary autograft in young adults: medium-term results in 70 patients.
Ann Tharac Surg. 1998 Dec,66(6 Suppl)S148-52.
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PC-POETS: Evaluation - Results

Opportunity Type Rate Ratio 95% Confidence Interval
ABA antibiotic advisor 1.45 0.98 - 21.34 (small N)
MSB Mosby Drug Ref 12.97 4.31-39.03 **
WRX AHFS drug info 10.64 3.12-36.30 **
MSH Pub Med Search 6.04 2.32 - 15.73 **
QMR Diagnostic KB 11.64 2.76 - 49.14 **
TRD Lab Trend Alerts 11.12 3.62 - 34.18 **
LMR Cost/Charge Details 1.36 0.56 - 3.30
OVERALL 4.41 2.35-8.26

PGY1 rate ratio 6.02 (2.30-15.78) PGY2/3 2.53 (.91-7.05)

Overall, there were 364 responses (1 per 2000 opportunities)

Copyright © 2004, Vanderbilt University Medical Center



PC-POETS: Evaluation — Results ﬂ%@?}
Effect of LMR availability on session costs %%

Fﬂ)\QJ

78, 480 LMR opportunities overall

Mean LMR costs per control session $411.75

Mean intervention LMR cost $410.22
(p=0.003)

Approx potential savings $120k per year on
Medicine; if effect similar on other wards, up
to $500K/yr overall

Copyright © 2004, Vanderbilt University Medical Center



Problem: Excess test ordering

RUC = Resource Utilization Committee,
Eric Neilson, MD, Chair

In December, 1999 RUC and DBMI
used WizOrder to examine more closely
patterns of test ordering.

Copyright (C) 2004 Vanderbilt University Medical Center *



February 2000 Most Common Tests Ordered at VUH, All WizOrder Ward%

00648 === part thromboplastin (ptt) bld ** UNIT: 7n km%‘
00686 === osmolality bld ** UNIT: 11si
00686 === sodium bld ** UNIT: 11si
00715 === basic metabolic panel ** UNIT: 7smi
00753 === prothrombin time (pt) blood ** UNIT: 3n/c
00756 === basic metabolic panel ** UNIT: 7n
00763 === basic metabolic panel ** UNIT: 8s
00799 === cbc / plt ct ** UNIT: 3n/c
00821 === abg resp ** UNIT: 10n
01029 === basic metabolic panel ** UNIT: 11nm
01046 === basic metabolic panel ** UNIT: 3n/c
01084 === basic metabolic panel ** UNIT: 10n
01218 === cbc¢ (wbec,rbe,hgb,pcv,ind) ** UNIT: 10n
01556 === abg resp ** UNIT: 3n/c

Chem7 (BUN, Creat, Lytes, Gluc = Basic Metabolic Panel)
was identified as most commonly ordered test; and, in
some ICU settings, daily CXRs were being done for weeks

Copyright © 2004, Vanderbilt University Medical Center



Problem: Excess test ordering %

1. First intervention: Pop-up for tests recurring > 3 days
2. Based on RUC discussion and deliberation:

a. On Jan. 20™, 2000, WizOrder limited all radiology
orders to “one time only”

b. On Feb. 1, 2000, Wi1zOrder limited all EKG
orders to 1x or 2x (q8h)

c. On Mar. 20, 2000, W1zOrder limited LBCG to
“only within 24 hrs”

d. Subsequently, ordering of Comprehensive Metabolic
Profile restricted

Copyright (C) 2004 Vanderbilt University Medical Center *



WizOrder: LBCG Ordering

8 WizOrder Popup

Lyte=, BUN, Creatine, Glucosa
Patient: 8001X Demo, Patient One (1111111-1) Click_here for help.

|

Components | Graphs =

1 Na K cl -

e ! : ! ! : : e

Select test(s) - ]

145 ! : ' 5.0 : ' : : ! : =

1 Ma - 141 : : : 4.3 : ; 1117 : .

L : - ——r133 | : :\v-v-.,ﬁs 8 ) -/‘"_“v—__,iiz =

K 135 : : 136 5a : S : 105 : 11 ; -

O cl | - | - | - |

D cOz T T T T T T T T T E]j

iD BUN1 . & dayls ago 3 day;s ago nu:luw L & day;s aga 3 day;s ago I"lDII.d | & dayls ago 3 day;s ago nu:luw %ﬁ

iD Creat’ coz . . . BUN . . . Creat %j

(=R Has 30 : ; : : : : 1.5 : : %E

! : 5 20 : o : : 0.8 ; |

E , ! : ; : I ; e——— ]

33 : M/ : | : :\“--..*._.—.13 0.7 : : PR 0.6 gj

: : : 5 : SR : : : : o

T T T ; T T T T T E‘;

& dayz ago 3 dadys ago L] | & dayz ago 2 dayz ago [gl=11] 6 dayz ago 3 dauys ago Ll gj

| I 1 I I I | I I E]_:,

Gluc %ﬂ

] ] e
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i : 132 ot
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| ' :

s

T T T E:

| & dayz ago 3 days ago naw gj

! 1 1

| i

Graph color codes: 1 Clinically high range 1] Clinically normal range il Clinically low range B
MOTE(S): 1 Creat & BUMN will be ardered "once, rautine, now" if ardered via "7 7H" option.

i"z; Select timing/urgenay (3) Goto another page or exit
: Go to Ca, Phos. Mg
®  once, inam 05 routine >
_ Go to Liver{fPancreas tests L
) once, now, rautine - fd
Back | ! Home | | Print ‘

Copyright (C) 2004 Vanderbilt University Medical Center



Tabde 1. Effect of Inkerventlons an the ordering of metabolle panel teats [3odium potassium, chlovlde, blcaronate, glucoss, BUM, ard & reatinine),

RUC Portable CXR Intervention
$145/xray * 20/day * 365 days = $1,058,500 / yr

somplets blood count arders, ahest X-rays and echocardlograms.

Ordars Entarsd ” ‘En':;':u. % Net Orders
Tect
Varlable Valus P Valua™ Valus P Value™ Value P Valus™

Portable ChestXRay e :

A*, Mean daily orders during baseline interval 128 40.6 87.0

B". Trend inthe basaline dally order rate 0084 <0005 00409 0001 0040 0001

C*. Expected tests at end of baseline interval 114 34.2 80.0 :

D", Trend n daly ordor rae between intenventons _0.82..... 06.......... 0340, 04T.........D20......022

E*. Expected tests just prior to second intervention 94.1 273 67.2

F*. Overnight drop in orders after second intervention -18.6 0.03 -159 0.002 -2.93 0.63

G*. Trend inthe post-intervention daily order rate (000996 . 032, ... -0.00718.....004. .......] 00152......0.01

H*. Mean daily orders after second intervention 75.8 8.746 67.1

Copyright © 2004, Vanderbilt University Medical Center



Number of Tests Ordered per Day

Number of Discontinued Tests per Day
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If it takes a village to raise a child,

What does it take to build and implement
order entry for a Neonatal ICU?

Randolph A. Miller, MD
William W. Stead, MD
WizOrder Development team,
VUMC System Support Services,
VUMUC Informatics Center, Clinical Staff of VUMC

Copyright © 2004, Vanderbilt University Medical Center



In a remote location and at a time long ago ...

After planning and postponing NICU innpemesiaiion
for several years (mostly due to concerns abhowt s
medication dosing) ..

In mid-July, 2002, both the WizOrder team and the
System Support Services Group hegan having
discussions about a Fall 2002 NICU go-\ive target ..

Followed by an inifial visit of both teams to the W\
fo see: what work is done where; where equipnent\s
needed and will fit; what sorts of equipment, etS ..

Copyright © 2004, Vanderbilt University Medical Center




Teamwork

WizOrder development group

8 people: 4 MDs, 4 code developers, 3 content/data

Informatics Center WizOrder Support
10 people: 1 MD/CIO, 8 technical, 3-4 administrative

System Support Services NICU Group

9 people: 7 RNs; 2 clerical; most long-term VUMC employees

Pharmacy NICU Group

5+ Pharmacists

NICU MDs and Staff

2 MD Directors; 2 nurse directors; dozens of other
MDs, RNs, ancillaries from Unit

Copyright © 2004, Vanderbilt University Medical Center



S7 Beds total, 7 rooms

VUMC NICU
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First e-mail in audit trail ...

Subject: NICU Order Entry implementation
Date: Tue, 24 Sep 2002 16:49:03

From: Holder, Gwen (System Support Services RN)

To: Strauss, Arnold (MD Chair, Pediatrics Department); Lead Pediatrics Services RN;
NICU MD Leadership; NICU Nursing Leaders/Staff; System Support Services NICU Team;
Randolph A. Miller (For Wiz Team); Pharmacy Director

The original plan was to implement WIZ order entry in one room of the
NICU area in mid November and the remainder of the unit in mid to late
January.

The phased approach was proposed for two reasons. First, to accommodate the

physicians request to initially implement in a small controlled area
allowing time to "work out any kinks" before rolling out to the entire unit.
Secondly, from a support standpoint, Systems Support Services does not have the
number of staff needed to adequately support a 60 bed unit implementing at one
time.

Staged implementation planned across NICU rooms

Copyright © 2004, Vanderbilt University Medical Center



First E-mail (continued)

As we move through the pre-implementation process, several key people
have voiced concern about the feasibility of this plan. Consensus is needed
from the key players involved in this project for implementation to be successful.

Resolution to these issues is needed as soon as possible. Are you available to meet
on 10/7 anytime except 2-3:30? If this doesn't work, is there any day/time the
week of 10/7 that would work for you.

Desired outcomes of this meeting include:

Agreement on implementation approach (phased roll out, timing)

Agreement on programming required in WIZ prior to implementation
Agreement on timeframes for implementation of NICU Order Entry and Peds ED
(considering move to new Children's Hospital)

Please feel free to contact me if you have any questions.
Gwen Holder
System Support Specialist 11

“Kickoff” meeting involving ALL parties key to launch project
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Unit-focused

Critical Issues
Tracking Form

Used by System
Support Services
during planning
meetings for CPOE
implementation

Column Headers:
Feature/NICU contact
Description/Comments
Resource (s) required
Current Status
Priority (for go-live)
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[ Feature

NICU Contact

[ TPN Ordering

(Delinda/Derenda)

| Label Printing
(Diane)

MNotification
Engine

NICU Order Entry

Critical Features Required

Not typical committee-based approach

Iimplementation

Phase 1 live 11/19/02
Phase 2 live 1/16/03
Revised 10/7/02

| Description/ Comments

|'Re-use work done on Adult

TPN; Won't need many of
these features

Printing of order in Phm not
ready yet & is required

Printing Medipac labels done
in the ED & these printers
are supported by CWS team.
Getting non reg staff the
screen to allow this
functionality would require
vendor code change. Chuck
is requesting CSR/ ROI, Etc.

O/R is also using these label
printers but data coming
from IPATH.

Label Printing from WIZ on
8N but printers not supported
by CWS

Is there a way to modify WIZ
printing so that it is will print
he printer that ED uses
heir labels from

[ Resource Priority
| Wiz- Required
due to hi

Pharmacy? volume

in Phm. Need of TPN

orders

to review work
on peds TPN
Trent did &

|2 f\.ﬂedepac | Notin
%E F t critical
rom this printe e
-1 from WIZ. Labels ”?‘,r" yor
Wiz did smudge oraer
t entry

Will require
ordering of
printers
Intermec Label
Maker 3400 - $
1364 each and a
maintenance
contract price
for Mon-Fri. 8a-
S5p at $282 each.
need to
determined if
Diane has $ to

purchase o

know

Als i
how many Diane
| would
Jon Ideally
to




Subject: RE: NICU Order Entry meeting rescheduled for 10/21

From: Karen Hughart Date: Thu, 10 Oct 2002 07:34:08
To: NICU group: Wiz, Pharmacy, System Support, NICU MDs, NICU Staff

Gwen and I are concerned that yesterday's meeting did not happen. We
spent literally hours finding a time when most key players were to be
available, only to have it cancelled because of a mandatory meeting that
rendered some of these key players unavailable.

When critical events do not occur: evaluate why,

evaluate impact, quickly reformulate, and keep on
trucking ....
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Subject: RE: NICU Order Entry meeting rescheduled (contin)

Some of the barriers to success with the original plan and timeline:

- Nursing Leadership learned that the Nursing Interns hired in
the summer would not be available for statfing until right
before Christmas

NICU has very serious staffing shortages that cause them to have a
lot of mandatory overtime. This limits ability of staff to take time off to
attend training.

Nursing shortage impacts order entry implementation
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Subject: RE: NICU Order Entry meeting rescheduled (contin)

For all of these reasons, we identified the need to revisit the plan
and get a more formal endorsement from all stakeholders

on the best way to stagger the implementation (given that

we don't have the resources to go live in a single day with all

60 patients in 7 rooms in 2 buildings)

As I said, it took a lot of time to schedule the meeting and
now it's been cancelled. The earliest we were able to reschedule

is Oct. 21. My honest assessment is that we cannot meet
a Nov. 19 go-live date at this point even if we had consensus
that it is a good date. I think the best we can do is to do

a lot of staff training before Christmas and then

implement in January with much less of a stagger between
rooms than originally planned.

Focus on stakeholder concerns: be flexible, adjust go-live,
but only for good cause (s) agreed upon by all parties at table
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Subject: RE: NICU Order Entry meeting rescheduled (contin)

To meet January go-live, very aggressive development needed in next month:

1. NICU has stated since the beginning that they will not go live without some

type of TPN solution. They are not asking for something elegant with a lot of
decision support but are instead just looking for a way to enter the order
electronically instead of writing on paper.

2. Pharmacy has considerable work to do modifying Wiz Pharmacy orders
and Web-based VGR ordering pages to accommodate pts. <2000 Gms.

3. A few other order sets are needed.
4. Minor modifications to the Once/Stat VGR are needed.

5. Once we do ADT System Room and Bed Master changes (I hope
to get agreement on the plan today), we need to get the Notification Engine
and printer mapping work done.

6. We need to test everything and incorporate changes into training.
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Wiz Developers and Pharmacy observe NICU

From: "Russ Waitman" Lead WizOrder Developer

To: "Fred Hargrove'" Lead Pharmacy WizOrder Liason
Cc: "Randy Miller"

Subject: Round with NICU

Date: Fri, 25 Oct 2002 16:25:51 -0500

I think I need to spend some time watching how the NICU works, enters

orders, and their volume. I called & they said no problem to come up and round with
them. I was wondering, if it would make sense for you to join as well to get an idea of
1. dosing, weight/age issues

2. the volume of orders

3. the pink sheet issues

4. how much lends itself to DPOT/VGR versus underlying code changes and how
much work will be required to do either method (get and idea of the risk of

trying to reach implementation in Jan).

Monday might be nice because we could then invite people to discuss further at pizza.

Technical team MUST observe clinicians before, during, and
after implementation to see impact; pizza weekly debriefing conf
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Pharmacy Concerns about 01/03 NICU go-live

Date: Mon, 18 Nov 2002 15:12:43
From: "Holder, Gwen" System Support Services
To: "Miller, Randolph A%, Wiz Team, System Support Services

I just wanted to let ya'll know I talked with the Lead NICU Pharmacist re: changes
needed for NICU & she expressed serious concerns about getting all the work done
on the drips, TPN, and VGRs that is required to meet the Jan 21 implementation
date. She has discussed this with other key pharmacists as well. One key person
has been working from home but will be out 3 weeks in Dec. Another is

working on the TPN. The Lead NICU Pharmacist reports that she has only
90min/day to devote to NICU work & there are no more resources to assist.

At the meeting tomorrow, I suggest we discuss projections for getting work done &
set a more realistic live date.  Other thoughts????

Pharmacy safety concerns are allowed to delay implementation
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Decision to delay NICU Implementation made

Date: Wed, 20 Nov 2002 16:33:29
From: "Rudge, Nancy" System Support Services

Representatives from Pharmacy, WIZ Team and Systems Support Services
met yesterday to discuss the feasibility of meeting our January 21st
implementation date. We are 9 weeks from our January implementation
date. Our budget for purchase of the necessary hardware is still

in the approval process. The hardware has not been ordered. The
pharmacy is requesting additional time to complete the programming
necessary for the specific NICU needs. There are no additional

pharmacy resources to allocate to this project. Realistically, we

cannot meet the January implementation date.

The group discussed alternative dates. March 4th has been
identified as the new implementation date. Training for nursing
staff would begin in mid January and continue throughout February.

Delay in ordering/delivering equipment for ward impacts go-live
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Shitake: New Wiz DB to support NICU Pharmacy

region_id region_narme lowergestag| uppergestage | lowerage upperage| lowerweight | upperweight lastmodified

+ 2 <20 kys* 19,993 12/,2002 11:19:24
+ 4 Gest age=+« JFwks 180 12/11/2002 3:23:15
5 & Gest age =» 2Vwhks to 1 mo 180 310 a0 1241142002 3:46:55
+ B 1 to B mo; < 2ky 3 180 1.993 12411,2002 3:45:02
+ 71 toBmo; 21035 ks 31 180 2 3.6/12M11/2002 3:49:17
+ 8 1tok mo; =35 kgs 31 180 3.501 121172002 9:52:37
5 Y Gest age = 32wks” 223 1242672002 2:53:29
+ 10 Gest age < 35wks™ 244 122872002 3:.08:48
+ 11 Gest age »= 32wks™ 224 12/28/2002 3:11:39
+ 12 Gest age »>= 35 whks, < 30 d post natal 245 a0 122872002 3:12:19
5 13 Gest age < 30 wks, <3 mo™ 209 a0 122642002 3:36:33
+ 14 30 == Gest age < 35 wks, < 3 mo* 210 244 80 122872002 3:37:53
+ 15 Gest age =30, Gest age< 37 whks, < 14 days 210 255 14 120262002 3:35:49
+ 16 Gest age =< 29 wks 209 122672002 34616
5 17 Gest age = 30 wks 211 12426/2002 3:47:20
+ 18 =<7 d, »=12ky* 7 1.2 122872002 3:48:19
+ 19==7d,12-2kg* 7 1.2 21226852002 3:458:549
+ D==7d, =<2 kg" 7 2122R52002 3:51:51
5 2M==7d, =2 kg 7 2.007 12/28/2002 3.52:27
+ 2= 7 122672002 3:52:54
+ 23==7d =18kyg 7 1.601 122872002 4:12:55
+ 24 =74 g 122672002 4:13:28
5 25=7d, <212 ky* g 1,199 1272672002 4:15:55
+ B =7d =12 kg &) 1.201 122672002 4:16:18

2 7d=ange <31 d, =2 kys” g 30 2.007 12/28/2002 4:18:20
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Shitake: New Wiz DB to support NICU Pharmacy

BE REGIONINSTANCE. : Table

| regloninstance_| |d instance_id instance_name

-

regiu:un_id_l lastmodified | moadifiedby

v

-
:
-
-
-
E
-

R S e I e s e e (e eyt e M B e

+

9
10
11
12
13
15
18
20
21
22
23
24
25
26
27
30
31
32
33
36
37
40
41
42
43
44
45
465

ATTx

232 big blue pill

194587 MEROFPEMEM INJECTION
19457 MEROFPEMEM INJECTION
19487 MEROFPEMEM INJECTION
19487 MEROFPEMEM INJECTION
19457 MEROFPEMEM INJECTION
18753 CEFEFIME INJECTION: MAXIP M
18783 CEFEFIME INJECTION: MAKIF Ik
9743 METRONIDAZODLE IMJ: FLAGYL
9743 METROMNIDAZOLE IMJ: FLAGYL
9743 METROMNIDAZOLE IMJ: FLAGYL
9743 METRONIDALOLE IMJ: FLAGYL
9743 METROMNIDAZOLE IMJ: FLAGYL
9743 METRONIDAZOLE IMJ: FLAGYL
B288 ACYCLOVIR IMJ: ZONWIRAK

E2338 ACYCLOVIR IMJ: ZONIRAK

9665 PHYTONADIOME IMJ:AQLLA-WEF
9665 PHY TONADIOME IMJ:AQUA-MEF
190258 METOCLORPRANMIDE ORAL SOLI
7450 METOCLOFPRAMIDE INJECTION:
19025 METOCLOPRAMIDE ORAL SOLI
19025 METOCLOPRAMIDE ORAL SOLI
7450 METOCLOFRAMIDE INJECTICN:
7445 METOCLOFRAMIDE: REGLAM
7450 METOCLOFPREAMIDE INJECTION
7445 METOCLOFPRAMIDE: REGLAM
7133 MIDAZOLAM INJ: WERSED

7133 MIDAZOLAM IMJ: WERSED

7133 MIDAZOLARM IMJ: WERSED

[ O IO TR I LU O LV el L0 I Yt Y i il B

3
29
22
27
35
40
31
41
32
19
21
29
27
34
36
37
3g
39
31
31
44
45
44
44
45
45
45
47
45

i
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102 9:15:47 Abd
103 9:07:57 A
102 9:24:49 Abd
J02 9:32:11 Al
J02 9:53:29 Al
J02 9:47:29 A
12 10:10:31 A
12 12:02:34 P
2 12:05:17 Phd
J2 12:05:53 P
J2 12:10:57 P
J2 12:11:559 P
12121312 P
12 12:14:26 P
12 12:16:07 Phi
12 12:158:09 Phi
2 12:27:11 P
J2 12:29:10 P
J03 4:10:57 P
103 4:23:47 Phd
103 3:20:04 P
103 9:15:43 Abd
13 10:15:05 Al
J3 10:19:00 A
13 10:22:11 Abd
13 10:24:21 Akd
13 10:26:01 Abd
13 10:258:56 A
13 10:3531:36 Abd

a2 A0 Ar s kA

Russ Waitman
Lari WWiright
Huss Waitman
FHuss WWaitman
Huss Waitman
Huss YWaitman
Fuss YWaitman
Russ Waitman
Huss Waitman
FHuss WWaitman
Huss YWaitman
Huss YWaitman
Fuss YWaitman
Russ Waitman
Russ YWaitman
Huss Waitman
FHuss Waitman
Huss Waitman
Huss YWaitman
Russ Waitman
Russ Waitman
Lari WWright
Loari Wright
Lar WWright
Lari WWright
Lori Yright
Lari Yright
Lari WWiright
Loari WWright

Iomnei WA e b b




Shitake: New Wiz DB to support NICU Pharmacy

| 2 RI DEFAULTDOSE : Table

regioninstance value unit lastmodified
i 5 MGG 1/6/1900
g 20 MGG 1/8/1900
10 20 MGAKG 1/9/1900
11 20 MGAKG 1/10/1900
12 20 MGAG 14114900
13 e 14121900
15 S0 MGAKG 14141900
15 S0 MGAKG 1171900
20 7.5 MGG 14191900
21 7.5 MGG 17201900
22 7.5 MGG 17211900
23 7.5 MGG 142241900
24 15 MGG 17231900
25 7.5 MGG 17241900
25 20 MGAG 14251900
27 20 MGAKG 1/26/1900
30 0.5 MG 17291900
ch 1MW 143041900
32 0.1 MGG 14311900
33 0.1 MGG 2M/1900
35 0.1 MGG 241900
37 10 MG 2451900
40 0.1 MGG 24851900
41 0.1 MGG 2341900
47 10 MG 2/0M1900
43 10 MG 27111900
44 0.1 MGAG 24121900
45 MGG 2M3M900
46 ¥ [E 2/14/1900

47 b GG 24151900

>

o s e e Il o s el e o I e v e el R el e e R e e
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Adding Educational Web Resource Links to Wiz

Subject: accessing the NICU Protocol manual from the selected web resources page
Date: Fri, 6 Dec 2002 10:35:53

From: "Holder, Gwen' System Support Services
To: "Stone, John" WizOrder Team, System Support Services,
NICU MD Leadership, NICU Staff

We would like to have a link to the NICU protocol manual placed on the selected Web
Resources page. Here is its current site:  http://www.xyzzy/nicuman3.htm

We begin training nursing staff 1/3 & so I need this put out there soon so
we can incorporate into training how to toggle between an order entry session &
the protocol manual. Is this timeframe doable?

Institutional Web-based resources such as manuals should be
linked into CPOE system as “just-in-time” resources.
All changes impact training and must be coordinated.
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Working out need/format for new ventilator
orders for NICU implementation

Subject: Meeting with NICU re: Order Entry
Date: Wed, 11 Dec 2002 13:01:36

From: "Holder, Gwen' System Support Services
To: "Miller, Randolph A"

Randy,

12/17 3-430 the Wiz team & NICU folks are meeting to discuss
issues. One of the issues that is slated for this meeting is
management of Ventilator Orders. I think your input on this topic
is essential- will you be able to attend for all or part of this time?
Let me know.

Thanks

As each new unit/ward is implemented on CPOE, its
unique features MUST be considered — especially orders
and order sets (order outlines). Stagger implementation !!
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NICU Plan as of 12/17 is go-live February 18

Subject: Turning WIZ on for NICU

Date: Tue, 17 Dec 2002 12:39:30

From: "Holder, Gwen' System Support Services
To: WizOrder Team, System Support Services

In the Downtime Review Committee meeting today, Network Team wanted to know
when NICU would be turned on for WIZ. I think we need to have WIZ enabled by
0700 on 2/17 since we will need to check printing to verify the documents print
where they should, & then we will start entering orders for RM 3 to go live

in the afternoon.
What are your thoughts- Is 0700 2/17 OK with the WIZ

tech team? Are there other things to consider?

“Little” details like where items print from each workstation,
and where each type of document should print for optimal
worktlow can become showstoppers during “go-live” if not
anticipated and addressed beforehand.
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January 2003 Pharmacy-related NICU progress

Subject: RE: NICU 1V Fluid ordering page Date: Tue, 28 Jan 2003

From: NICU MD Leader

To: Chief Pharmacy Wiz Implementer, System Support Services, Pharmacy WizOrder
I polled the surgeons and Neonatologists about Replacement fluids and the
leading answers to be pre-existing choices were:

1/2 NS + 10 meq/L. KCL 1/2 NS + 20 meq/L KCI

D5W 1/2 NS + 10 meq/L. KCI D5SW 1/2 NS + 20 meq/L KCI
LR 5% albumin

----- Original Message-----

From: Chief Pharmacy Wiz Implementer
I've done more work on the NICU iv fluid page. You can view it by typing @V GR=nivf
I have incorporated the changes that were suggested Tuesday by NICU MD.

I have also included a warning if you attempt to change the weight by > 10%
on the IV fluid page. This alert does not show on the replacement fluid page
since weight is not a factor in any of the calculations on this screen.

GOOD SIGN when MD leadership of Unit integrally involved
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Report from Jan 28 NICU MD Wiz Training

Date: Wed, 29 Jan 2003 11:36:18
From: "Holder, Gwen" System Support Services
To: Pharmacy Team, WIZ team, System Support Services

Just wanted to give you some input from the MD training class we had yesterday:

Need to be able to order > 1 U AC fluid There was concern that the section labeled
rate would be confusing to users ie they'd think they were to enter the hourly rate
instead of the 24h volume in this section. NICU MD Leaders suggested that this
section be re-titled" Fluid Volume  ml/kg/day " and the ml/h calculation be
placed on the line underneath & have it labeled Rate ~ ml/h ( calculated)

- one person ordered 0 pepcid but got a message that the dose for
pepcid was too high & an enormous amt was ordered on TEST patient.

One clicked on peripheral & didn't get asked for cc/kg/day-
Wiz Team I assume you just haven't gotten this done yet but wanted to FYI.

Carefully observe MD training — can prevent disasters later and
be a source of good new ideas
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Safety Concerns day before last development mtg

From: Lead NICU Pharmacist
Sent: Tuesday, February 11, 2003 9:01 AM

To: System Support Services, WIZ team, Pharmacy
Subject: RE: Tomorrow FINAL NICU Order Entry Meeting (before going LIVE)

I have had discussions with other NICU pharmacists this morning regarding
the testing we have been doing on Shitake. Based upon what we have tested

so far, we have significant concerns about going live on 2/18. Those concerns
are focused around issues related to patient safety. This will need to be part of
the discussion we have this afternoon.

From: Holder, Gwen System Support Services

Sent: Monday, February 10, 2003 4:41 PM

To: All involved in NICU implementation

Subject: Tomorrow FINAL NICU Order Entry Meeting (before going LIVE)
Please let me know if you are unable to attend

Pharmacy safety concerns again delay implementation
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Next NICU Order Entry Meeting 2/25 & Notes from 2/18

Date: Mon, 24 Feb 2003 17:19:50

From: "Holder, Gwen" System Support Services

To: Wiz Team, Pharmacy Team, System Support Services, NICU MDs, NICU Staff,
NICU respiratory therapy

New implementation date set for 3/4. 3/1 & 3/3 residents& interns change so better to
wait until after that. Meet 2/25 to review of progress on outstanding issues

Highlights of 2/18 meeting- feel free to forward corrections to all.

Pharmacy testing is going well but need to fix bugs & retest.

Order set testing - 3/4 of orders have been tested; additional order sets being pushed to
developer on Wed. Most likely, all order sets will need to be touched.

TPN- a lengthy discussion re: how TPN should behave. Main points are:

to enable the load previous- Ty must add in the wt piece need a TPN rate

order that will display under IVF section. Need a lipid rate order just like the TPN
rate- ie display under IVF, suppress on COS/CM&R etc

Wiz Team to create a way to d/c the BB "irradiated" flag when pt discharged from
NICU

Blood Cultures- peds ID approved the X1 component. Randy shared a mock up of the
NICU BC page- NICU and Wiz MDs to work on finalizing.

Test & re-test up to last minute

Copyright © 2004, Vanderbilt University Medical Center



NICU TPN-Outstanding Issues February 19, 2003

Minimum TPN volume calculation change:
If Magnesium 5 mEg/L is ordered AND neotrace/selenium, calculate based on 1.3 mEg/mL.
If no Mg ordered, selenium and neotrace can be calculated based on 2ml/L

Load previous orders currently is not working
Can this work when modifying an order as well?

Modifying order does not delete old order on orderable side
Selenium/NTE not appearing as ordered
Special instructions not appearing as ordered

Cycle rate instructions are not appearing on orderable side correctly. Does this need to be
a separate orderable? (Probably prefer not)

Will we be able to hide other “TPN” menu options such as “TPN orders (initiate, renew,
change)”. Currently options are available under this listing such as “discontinue TPN”’
which creates a miscellaneous order.

Carefully track all issues, knowing who is responsible for
addressing each by what date/time. Communicate to all teams.
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Notice of Final Pre-Go-Live Meeting, March 4

Subject: NICU Order Entry Meeting
Date: Thu, 27 Feb 2003 12:11:11

From: "Holder, Gwen' System Support Services
To: All involved in NICU implementation

NICU Order Entry Meeting
Tuesday 3/4 Large conference room

Review of progress on outstanding issues
Final Decision about Go-Live on March 11

All involved stakeholders should have say into whether
they (and their units/functions) are ready to go-live.
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Post-go-live debriefing meeting notes, March 13

From: "Holder, Gwen" System Support Services

1. Allis going very well since room #3 went live on Tues am March 11. Ordered 1 TPN
this am w/o problems. The census has been down and room 3 quiet so it has

been very nice. Gwen made changes to some order sets & there are a few

WizOrder data dictionary changes that WizTeam will be making.

Russ (WizTeam) did a new code/data push so these should be in place:

No more warning re: DSw unable to check dose when ordered as a flush with Ampho B
Heparinized Saline Broviac order;

2. ECMO orders. NICU MDs have approved the use of the PCCU ECMO orders.
They added a few orders so we'll clone the PCCU ones & add in the ones for NICU

3. Getting closer to having labels printing. WizTeam has finished its part.

Just waiting for all the network stuff to be finished.

4. WizTeam reviewed items on "TO DO LIST FOR NICU"

10-20 % dosing wt change alert. Two solutions discussed.

“Go-live” is not end — beginning of learning what should have
been done, mission-critical adjustments must be made rapidly.
MUST have unit-based debriefing meetings to identify key
issues, assign people to address them in timely manner.
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Post-go-live debriefing meeting notes, March 17

March 17 Debriefing Meeting Notes (from System Support Services)

PROGRESS UPDATES:
1. All continues to go well, Room #2 will go live tomorrow morning. NICU MD and TPN

Pharmacist will be on hand in the morning to help get the TPN orders entered for room
#2. Three SSS folk will load orders this afternoon.

2. Decided to implement room 1 by itself next week on Monday and ECMO and the small
intermediate room together on Thursday.

WORKFLOW / WORK PROCESSES:

1. Who is supposed to print the COS and CMR? Unit leadership decided that the MR
should print the COS and CMRs for the next shift somewhere around 5 am and Spm.
NICU leaders to inform staff.

2. Issue around getting timely registration of new admits in the computer. E-mail sent to
registration supervisor to reinforce process. Also preadmission form can be used to
obtain medications from pharmacy.

Unit-based debriefing meetings similar to MD following sick
patient: see often enough to avoid trouble, adjust course PRN
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Frequent Wiz Code Updates post-NICU go-live date

Subject: RE: NICU debriefing 3/25 & Update
Date: Wed, 26 Mar 2003 09:40:55
From: Russ Waitman, WIZ Lead developer

Another update. I just released new code and data this morning which will address:

1. Pharm issue: drug dose checks Wiz uses from Pharmacy will now incorporate the drug
dose check variances provided by Pharmacy. For example, the dose check on vitamin A
was 4000/kg before and it was a hard limit. A dose for a 2.89 kg baby was getting rounded
by Shitake to 12000 (which was according to the rounding table from Pharm) but that
caused the dose per kg to exceed 4000 so you would get a warning. Now, Wiz checks and
sees that the allowed dose check variance for Vitamin A is 20%, a dose fo 12000 will no
longer generate the warning.

2. The switching logic in unitinfo.dmf (see below) should now be in production (a couple
servers still need to recycle).

3. The revised lab messages should now be in production (a couple servers still need to
recycle). In addition to the new specimen messages regarding neonates, we also revised
several VGGG codes, lab subdepartments, and updated other messages. Basically we did
a major overhaul of all l1ab orderables.
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£ WizOrder

AHI31 ZTESTSSS, 7 Do 3013720-2 1mio F {TRAINIO)

Neonatal ICT display
Admission »
"actual weight: 4.000kgs/8lb13." »Jul 1 09:18...

"oestational age: 41 weeks, 3 days"
"peds dosing weight: 4.300kgs; " »Jul 109:17...

h
Diagnosis »

Condition »

Vital signs »

Activity/limitations »

Allergies »

Nursing instructions »

Diet »

MMedications »

Fluid intake: 0.0 mlkg/day (all calculations use actual weight)

TPIN: 0.0 mlkg'day

Lipids: 0.0 ml'kg/day

Drips: 0.0 mllkg'day

IV fluids: 0.0 mlkg'day

Foods: 0.0 mlkg/day NICU
IV fluids » i

Respiratory orders »
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VANCOMYCIN INJECTION:

Weight=4.000 kgs on Tue Jul 109:18

FPeds dosing weight=4.300 kgs on Tue Jul 109:17
No Creat or BUN result available.

Non-C8F infections: 15 mg/kg/dose TV (J8H

h
h

MMeningitis: 20 mglkg'dose IV 3H

Henal impairment:

Give one 15mg’kg dose and redose hased on leh

4]

| | k]
Dose: GenRx
a 15 MG/KG (default) WizRx
b 20 MG/KG

h

of enter another value {in MG}
or press ENTER = 15 MG/KG

specific Wiz enhanceme(?

NICU: WizOrder “Final” Product




& WizOrder Popup

NICU Maintenance IV Fluids

@ Oy .28 + Tropharnine 10 gramsiL + CaGluconate 10 mEgL + Heparin 14 unitfinl

o DA 0y + MaCl 20 mEgL + KCIH10 mEgL + CaGluconste 10 mEogiL

) D10 + CaGluconate 10 mEL

Plain I¥ Fluid

' pawy

2 Ns

' ps1ia NS
T psizms
' psns

O ooy
' paLR

IV Fluid + KCI|

() DS 114 NS + KCI10 mEgL
) D514 NS + KTl 20 mEL

) D512 NS + KCI10 mEgL
) D5 1/2 NS + KCI 20 mEgL
) D512 NS + KOl 30 mEgL

Custom Additivels)

Mzt EGL
Ma Acetate tEGL

0 K210 mEgl
0 K2l 20 ol
0 W1 30 ol
0 KTl 40 ol

Kl EGL
K Acetate mEgL
Ca Gluconate tEGL

Weight |1 kg 4000 GRAMS

"Fluid Yolurme" figld below is for Maintenance % Fluid Snly.
Does MOT include Umbilical LinefAr Line Fluid Volume

Fluid Yolume| | mikg/day
Calculated Rate  ml‘hr
Route I centesiyv ) Peripheral v
Duration ® | pic 2 ther
Whento Start ) st ® o O Routine
Comments | |

ORDER. TO BE SUBMITTED:
ZTESTSSS, 7 Do 1 months 4 kg female  4HI3 4HI3I

LR

Custom Dextrose IVF Custom Saline IWF

) p7ae
O 125w
O 15w
O o7 5w
O poow
O pesw

O DDW

(1 112 M+ Hepatin 174 untirl

Rate w mibhr (3 mikgiday) ¢ ® 100 20 D3y Bages)

[ 102 Na Acetate + Heparin 104 unitifnl

Rate E mibhr (3 rlkgiday) (® 10D 200 3 Bags
[ 112 NS + Hepatin 102 unitinl + Lidocaine 4 mg

Rate |1 | mibhr (6 mikgidey) ( ® 4300 290 D 3) Bagls)

Umbilical Line Flush Protocol || ns [ 172 pa Acetate

L 1 ns
L 1nns
I ms

Copyright © 2004, Vanderbilt University Medical Center

Wy be combined with Destrose Options

[ Fluict

IV mbhr now until_dc
[ Heparin 142 unitinl e

Ciher Additives

‘ Replacement Fluid Order Screen |

[ Heparin 14 unitinl

Sodium : mEq kg / 24 hours (rounded to nearest 0.1 mEq)
Potagsium : mEq / kg / 24 hours (rounded to nearest 0.1 mEq)
Dextrose Infusion Rate : mg / kg / min (rounded to nearest 0.1 mg)

Start Over Urnkilical Line & A Line Fluid

‘ Exit Without Ordering |

delivers:
Sodium : mEq kg [ 24 hours (rounded to nearest 0.1 mEg)

1 Calculate
2 | Submit Order

NICU
I Bl Rduisor

NICU: WizOrder “Final” Product




& WizOrder Popup

‘ Select Another Infusion | Dopamine Infusion Exit Without Ordering |

Patient Demographics Dosing YWeight|g , 2 kg Orug Infarmation
ZTESTES3, 7 Do Ordered Dose |z mcg/kaymin Suggested Maximum conc = 3200 mogitnl

1 months ; female Enter Fequested Ratel MMRE aump can be sabtanesrest d mi Absolute Maximum conc = 20000 meg/nl

(] Fluid Restrictian Protocol Calculate | piuent (® D&W) (O NS) (O DIOW) ki

Weight in Wiz 4 kg Mix 64.5 mg Dopamine in 250 ml Intermediste: 1 mlhr = 5 mogkoinin

AN NI Concentration = 258 mcg/ml Concertratect 1 mifr = 10 megikgiain

[ Already have infusion Specify Concentration (optional) MECYM (Cannot <pecify BOTH rate and concantration) Doze Range 2-20 meghkgimin

Dopamine Rate Chart (258 meg/ml)  Dosing Wt 4.3 kg

R
Start Chart at [0.5 megdkgdmin Increment (0.5 rco/kormin

e glkgdmin Fate (mlhr) ' Imco/komin Fate imlhr) Imegfkgfmin Fate (mlhr) Imegfkgmin Fate (mltr)
0.5 0.5 mihr 5.5 [5.5 mlfhr 10.5 10.5 mlfhr 15.5 15.5 mlfhr
1 1 mlfhr G & mlfhr 11 11 mlfhr 18 16 mlfhr
1.5 1.5 ml/hr 6.5 6.5 mlhr 11.5 11.5 mifhr 16.5 16.5 mlfhr
2 2 mlfhr 7 T mlfhr 12 12 mlfhr 17 17 mlfhr
25 2.8 mlihr 7.5 7.8 mlhr { 12.5 mifhr 7.5 17.5 mlfhr
3 3 mithr 8 g mlhr 13 13 mlfhr 18 18 mlfhr
|5 3.5 mlihr 8.4 8.5 mlhr 13.5 mlfhr 18.5 18.5 mlfhr
4 4 mlhr 9 9 mlfhr 14 14 mlfhr 19 19 mlfhr
4.5 4.5 mlfhr 9.5 2.5 mlhr 14.5 mlfhr 18.5 19.5 mlfhr
] & mlfhr 10 10 mlfhr 15 15 mlfhr 20 20 mlfhr

NICU: WizOrder “Final” Product
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1 TPM fluid requirement; mlfkpiday Central Line TPN Order Sheet

(not including lipids)
2 =FHeview Current Lab Trends:=
Patiert: ZTESTSSS, ¥ Do {(female) TPN glculatlnnWeu: I

Cycle TPN over @ hours

3! Amino Acids as Trophamine grams/kgiday e ’— o Lipids 20% grams/koiday werr hl:lurs
add Cysteine [ 0] [ ® 30 mg/g of protein] ’ Carnitine (10 mo/ka/day) added if lipids ordered

sodium mEgykg/day Siciiitilah 4) | calculate | (Updates Fields)
Calculated  mEo/liter

2 Minimal Chloride
— — ® 11 ratio Amino Acid Calories:  kealkg/day  Fat Calories:  kealfkg/day
otassium - ‘ :

S a ! " Dextrose Calories: __ kcalfkgéday Total Calories: _ kcalkgiday
o | Y | Lipid Rate: ___ mihr Lipid Yolume: _ mi/kg/day
ICalculated minimum TEM Hate: — ml/hr
Calculated minimum TPN Yolume:  ml/iday

N R | Calculated TPN Rate:  mlhr
b £ 2 B L P £ b Calculated TPN Wolume: _ milfday

Calcium [20]. [2 15 mEgiiter]

MagnesiLm [D0]  [®85mEg/iter] Total Fluid Wolume (TPM + Fat): _ mitkg/day

Phosphate ____mmaol/liter
; 5 I Submit Final Order I OR I Exit Without Ordering I
(calculated from calcium dose)

Added Medications and Supplements Other Possible Additives

MYLPEDIATRIC: 5 mil {wt == 2.5 kg) Vitamin K [® 0] [ 1 mog/day]

Neotrace & Selenium [ ® daily]  [D M TH] famotiding (Pepcid) (mo/fkgiday)  [®0) [D1] (O 2]
heparin = [2 0] ['® 0.25 units/ml] albumin (gfkoiday) [ ® 0] (D08 D]

Special Instructions to Pharmacy:

Copyright © 2004, Vanderbilt University Medical Center NICU: WizOrder “Final” Product



& WizOrder Popup

TPN Related Lab Trends <Return to Order Pages
Na K coz2
i : : ; : S0 5 5 :
: g : S0 : g : E : . :
145 ; : ; g 4.4 1 : 24 : i
: - +141 | e e 5 e
uis 139 : 3.5 : 35 : : 21 : :
I =1 d:ays I 3 d:ays I nu:luw I =1 d:ays I 3 d:ays I I nu:luw I =1 d:ays I 3 d:ays I I nu:luw
1 1 1 1 1 1 1 1 1
Gluc BUN Creat
f ; 1.5
198 23 ; g ;
: : a 8 : ;
& ,_ g 0.7 G2 0.5
110 & :
106
; =1 d:ays ; I 3 d:ays I ; nu:luw I ; = d:ays ; I 3 d:ays I ; nu:luw I =1 d:ays I 3 d:ays I nu:luw
1 1 1 1 1 1 1 1 1
Protein, total Bilirubin, total Albumin (Alb)
5.0 : :
dz d.5 : ! : : 3.8 :
- : —1 5 3.8 jp— el :
No Data Available o ; I 217 : :
I & d:ays I 3 d:ays I nl:luw I = d:ays I I ic} d:ays I nl:luw
1 1 1 1 1 1
Calcium PO4 Magnesium

=
-
L=

PN
S

Graph color codes: [ | Clinically high range [ | Clinically normal range [ | Clinically low range

Copyright © 2004, Vanderbilt University Medical Center NICU: WizOrder “Final” Product
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A TPM fluid requirement must be a least 20 mifkg/day. <_ NOTE ERROR MESSAGE

1 TPM fluid reguirement: |1D mlfkg/day Central Line TPN Order Sheet
(not including lipids)

2 <Review Current Lab Trends:
Patient: ZTESTSSS, 7 Do {female) TP Calculation Weight: 3.8 kg

Cycle TPM over @ hours

‘3] Amino Acids as Trophamine |2 ramsfko/da ini a2 24
3 P |JEI RV Dasxtrésa |10 o, Lipids 20% grams/koiday DVEI’D hiours

add Cysteine [2 0] [ '® 30 mg/g of protein] Carnitine (10 mg/kg/day) added if lipids ordered

Sodium 50 mEg/kg/iday Atelate/Chighde 4 Calculate (Updates Fields)

Calculated 5000 mEgditer

2 Minimal Chloride

— |5_ Wi Amino Acid Calories: B kealikg/day  Fat Calories: 20 kealfkgiday
_| mEg/kg/day © Minimal Acetate | |PE¥IT0SE Calories: 3.4 kealkgiday  Total Calories: 31.4 kealfko/day

Calculated 500 mEg/iter Lipid Rate: 1.6 mihr Lipid Yolume: 10 mifkg/day
ICalculated minimum TPM Rate: 8.3 mifhr
Calcium (20 [2 15 mEgditer] Calculated minimum TPM Yolume: 152 miiday
['® 30 mEg/iter] Calculated TPM Rate: 1.6 mlshr
Calculated TPN Volume: 38 ml/day
Magnesium  [© 0] [ ® 5 mEg/iter] Tatal Fluid Volume (TPN + Fat): 20 mitkg/day

Fhosphate 18 mmol/liter _.
: ) I Submit Final Order I OR I Exit Without Ordering I
(calculated from calcium dose)

Added Medications and Supplements Other Possible Additives

MVI-PEDIATRIC: 5 ml fwt == 2.5 kg) vitamin K [20]  [® 1 mgiday]

Meotrace & Selenium [ ® daily]  [© M TH] famotidine (Pepcid) (mofdagiday) [©00 [®1] [ 2]
heparin - [ 0] [ ® 0.25 units/ml] albumin (/kgdday)  [® 0] (D05 [©1]

Special Instructions to Pharmacy: ‘

NICU: WizOrder “Final” TPN Product
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NICU follow-up and evolution continue: Weekly Pizza mtg

From: Waitman, Lemuel Russell (Lead WIZ developer)
Sent: Monday, June 30, 2003 1:43 PM
Subject: Pizza feedback on NICU pharmacy issues.

NICU MD director visited Pizza session today and brought up the following points:
1. In the "NICU General Admission Orders' orderset:
- Items 36 and 37 (vitamin A and indocin) are confusing in layout because
they fall under the "Buffers' heading even though they are not buffers.
- Suggestion is to move them up under the rest of the Medications. At a
minimum we should create a separate heading or at least a spacer between
them and the buffers. This would be a straightforward change.

2. Tromethamine inj: THAM
- Because of the caustic nature of THAM, NICU MD would like a warning
when THAM is ordered that says:
"Never give via umbilical catheters (either arterial or venous)'.
- This warning would display as an order entry message. Any issues

applying this housewide or would we want to use a custom NICU only message
(tied to Shitake)?

Pizza follow-up: NICU still evolving

Copyright © 2004, Vanderbilt University Medical Center



Take-Home Ideas and Messages for CPOE

IMPLEMENTING CPOE IS DIFFERENT ....

At go live - everyone’s work changes at once
So all need to be at the table - but all are busy...

An implementation has many moving parts & each affects others

Unit & Ancillaries — buy in, workflow, protocol & order set
development, staff levels, meeting and rotation schedules

System Support — phasing, content development, new functions,
hardware placement and funding, training, swat team support

HAVING SYSTEM SUPPORT TEAM, DEDICATED 24x7 TO
PLAN, IMPLEMENT & SUPPORT END-USERS IS CRITICAL

Copyright © 2004, Vanderbilt University Medical Center



CONCLUSION:

Early Advice on Ideal Behavior of
Clinical Decision Support Systems
And Their Developers

The essence of knowledge is,
having it, to apply it;

not having it,
to confess your ignorance

Confucius. ~2500 years ago

Copyright © 2004, Vanderbilt University Medical Center {
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