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Objectives

Studying clinician information needs
Evolution of infobuttons

Research agenda

Evaluation

The Coumadin Story

Methods for integration

Infobuttons in the real world




Everybody is worried about losing their job to
automation. They’re afraid they’ll be replaced by a
button. But I'm smart. I'm going to get a job in the

factory where they make the buttons.
- Jackie Gleason, The Jackie Gleason Show, circa 1968
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Studying Information Needs

Covell DG, Uman GC, Manning PR. Information
needs in office practice: are they being met? Ann
Intern Med. 1985 Oct;103(4):596-9.




Results of Observational Study

47 physicians

Observed during a half day of typical practice
Estimated 2-3 questions per physician per day
269 questions raised about patient management
Only 30% were answered during the patient visit
Usual resource was another physician




Other Observational Studies

The information needs of practicing physicians in northeastern New York State.
Assessment of physicians' information needs in five Texas counties
Information needs of rural health care practitioners in Hawaii.

Knowledge management in clinical practice: a systematic review of information seeking
behavior in physicians

Information needs and information-seeking behaviors of on-call radiology residents

Expanding the concept of medical information: an observational study of physicians'
information needs

Curbside consultation practices and attitudes among primary care physicians and medical
subspecialists

Information needs of health care professionals in an AIDS outpatient clinic as determined
by chart review

Methods for assessing information needs of clinicians in ambulatory care.
Real-time information-seeking behavior of residency physicians

Information seeking in primary care: how physicians choose which clinical questions to
pursue and which to leave unanswered

Physicians' use of computer software in answering clinical questions.
Residents' medical information needs in clinic: are they being met?




Findings

* |Information needs occur often
* They are often unresolved
« Computer-based resources are underused:

|dC
L dC
LdC

K of knowledge of existence
K of access

K of navigational skills

— Perceived lack of time




Information Needs of CIS Users

« Stereotypical tasks suggest recurrent needs

« System knows:

no the user is

no the patient is

nat the user is doing

nat information the user is looking at

« User is sitting at a computer!




Information for Decision-Making




Information for Decision-Making




Information for Decision-Making
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Unified Medical Language System

The purpose of the UMLS is to improve the ability
of computer programs to “understand” the
biomedical meaning in user inquiries and to use
this understanding to retrieve and integrate
relevant machine-readable information for users.

- Donald A.B. Lindberg 1986/1993
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First Attempt: The Medline Button

CIS (WebCIS’s predecessor) on mainframe
BRS/Colleague (Medline) on same mainframe
Get them to talk to each other

Search using patient diagnoses and procedures
Kludge required




Select One Function

Display Results

Display Selected Results
Display Demographic Profile
Admission and Discharge History
Display Sensitive Results

Enter Patient Medical Record Number v 1925808
Enter Patient Name (last, first)

Enter Patient Location



MLt kon F oyl e P Xl l+l‘lr

WILLIAMS, JOHNNIE 02/26/920 1925809

01/03/95 02/16/85

CIMINO, JAMES J N
410.71 ACUTE MI,SUBENDO INFARC, INITI

e

Diseases:
410.71 ACUTE MI,SUBENDD INFARC, INITI
780.3 CONVULSIONS
°907.0 FOOD/VOMIT PNEUMONITIS
426.0 ATRIOVENT BLOCK COMPLETE
415.1 PULMON EMBOLISM/INFARCT
453.8 VENOUS THROMBOSIS NEC
428.0 CONGESTIVE HEART FAILURE

F8 = for more information




WILLIAMS, JOHNNIE 02/26/920 1925809

Select a question:

1. Does Myocardial Infarction cause Convulsions?

Is Myocardial Infarction caused by Convulsions?
¢

Does Myocardial Infarction occur with Convulsions?

Caamalk MEN THD=Cnatan




WILLIAMS, JOHNNIE

(Myocardial Infarction WITH (ET OR sC)) AND (Convulsions WITH CO)

HalnsF1 MENLINE OQueries=Enter/F3




cile E Edit A Search L Limit 'V View T Tools 0 Options 'Y Help

myocardial infarction/et,sc and convulsions/co 1

Ovid - Medline <1973 to 1883

[To select option hold Ctrl and letter indicated. Press Y for Help.]
Enter subject, then press <Enter>

—

“U Author “J Journal "6 Limit Set "N Combine "B Save




First Attempt: The Medline Button

CIS (WebCIS’s predecessor) on mainframe
BRS/Colleague (Medline) on same mainframe
Get them to talk to each other

Search using patient diagnoses and procedures
Kludge required

Technical success

Practical failure
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One-Stop Information Shopping?

Health World Wide Web Information
Practitioner (The Hyperdocument) Resources

Biblio-
s[g=Telgl[e
|} Database

Textbook




One-Touch Information Shopping

Health World Wide Web Information
Practitioner (The Facilitator) Resources

Biblio-

= graphic
i» Database

Textbook




tas http: /fwww cpme.columbi.._button/fgen_subject.cgi - Hetscape

File Edit %iew Go Communicatar Help

Or do you want to look at all ecg reports of this patient? submit =
How to treat CARDIOMEGALY? submit
How to diagnose CARDIOMEGALY? subrnit
Everything about CARDIOMEGALY from the Medline? submit || —

This search may take some tilne, please wait....

Connected to Wledline Server, please wait.

Query subrnitted, please wait.

050 documents might be available,

[f you are not satisfied with the search, you may either go baclk and change the search criteria, or go to Health Gate for free Medline search |

390 documents rmight be available after first filler process. Flease watt for further filtering and loading. ..

Thank wou for your patience, search about CARDIOWNEGALY will be shown below ...

=] Nineralocorticoids. salt. hypertension: effects on the heart. [Review] [Lo refs]

[

=2= Congential giant anemysms of the left atrial appendage: diagnosis and management. [Review] [17 refs]

= 3= Lipomatous hypertrophy of the atrial septumn presenting as a richt atrial mass.

=4 Heart disease in acrolnecaly.

=5= Aldosterone and heart failure. [Review] [33 refs]

<fiz= Nemmnhormomal mindnlation in heart farlore: ACTE mlihition and hevond. [Review] [50 refs]

| Document: Done

Wk




hdut hittp: //www cpmc. columbi.. _button/gen_subject.cgi - Netzscape

File Edt “iew Go Communicator Help

Would you like to see some pathology image of PULMONARY FDEMA? submit
What's the pathology explaination of PULMONARY EDEMA? submit
What's the differential diagnosis of PULMONARY FDEMAY submit

Pulmonary Pathology

-

At high magnification, the alveoli in thiz lung are filled with a smooth to slightly floccular pink material characteristic for pulmonary ederma.
Mote also that the capillaries in the alveolar walls are congested with many red blood cells. Congestion and edema of the lungs 12 common in

natients swrith heatt failnre and in areas of inflamtmation of the ina
| Dacumnent: Done |
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From Data to Findings

Serum Cholesterol Test

Serum Specimen

Abnormalities of
Serum Cholesterol

Cholesterol

Hypercholesterolemia




Guidelines

DxPLAIN Lah test: 1996-02-20

Differential Diagnosis

SUMMARY VALUE | @ |RANGE |UMITS MEDLINE
135-148 |mkiA  |MIEDLIME

mhid |LIEDLINE

mhid | LIEDLIME

mhid |LIEDLINE

mgfdl ||LEDLINE




Below is the list of laboratory tests and findings ALREADY included in DXplain's search request:

R ELDERLY ( >65 YRS) RMALE

X Hyponatremia (K Hyperkalemia [ Hyperglycemia

K Creatinine, Elevated K Hypocalcemia K Hypoalbuminemia

4 Serum Total Bilirubin Elevated K Serum Conjugated Bilirubin Elevated X Alkaline Phosphatase, Elevated
K Sgot (Ast), Elevated B Sgpt (Alt), Elevated K no Hyperchloremia

K no Hypochloremia Eno Bicarbonate, Increased B no Bicarbonate, Decreased

K no Blood Urea Nitrogen Decreased K no Blood Urea Nitrogen Elevated K no Serum Phosphate Decreased
K no Serum Phosphate Elevated Hno Hypouricemia K no Hyperuricemia

Eno Serum Lactic Acid Dehydrogenase  Eno Serum Creatine Phosphokinase
Elevated Elevated

CHECK OUT the terms you don't want to include in the search.

NOTE - the following labtests were NOT included in the request: CHOLESTEROL

If vou wish to add terms to the search - Please type them into the following line (separated by ' + ' !):

Free-text search string;

|a]:u:h:|minal pain + weight loss H Continue IClEarI




To see the text associated with each diagno2is hit the button on the left, when you are done Rit [backl

DXplain's Diagnoses
¥ Disease Information ¢ Explain Disease

| 4] acoHoLsm

| 2| DIABETES MELLITUS, NON-NSULIN DEPENDENT
| 2| MAGNESIUNM DEFICIENCY SYNDRC ME

& coLms, ULCERATIVE

| 8| NON-KETOTIC HYPEROSMOLAR COMA

| 8| REMAL GELL CARCINO Ma

| 7| NEPHROTIC SYNDRO ME

| 2| cHoLECYSTITIS, AGUTE

| 2| ENTERITIS, REGIONAL [CROHNS DISEASE)

|19 | HEART FAILURE, CONGESTIVE

| € Disease Information € Explain Disease

| 11 | 5PRUE, TROPICAL

| 12 | FOLYRIYALG 1A RHEUMATICA

| 13 | SCLERODERMA, REMAL DISEASE

| 14 | HYPOWOLEMIC SHOCK
| 15 |EELIJ‘1E CISBASE, ADULT
| 16 | KIDMEY, POLYCYSTIC DISEASE

| 17| MALMUTRITION

| 18 | MYELOMA, MULTIPLE
| 19 | RECTUM, ADENOCARCIMNOMAA
| =0 | GLOMERULOMEPHRITIS, MEMBRAND PROLIFERATIWE
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- wWebCIS 3131313 - Netscape

File Edit “iew Go Communicator Help

Logout

Lab Summary
Lab Tpdate
1236]72he

& a1l results
" Before date
Laboratory Wlay 08

Eadiology  Aprl3
Pathology  Ilar 29
Disch Sum 1997
O Clinical 1997
Feurophys 1995
b Gyn 1997
5l Endo 1935
Cardiclooy MMar 18

FPharmacy  Ilar 23
PET 1997
MNon-chart
Alerts Apr 19
cirmout Apr 32
MNotes Apr 37

T mfiem Al et

5131513 SANDIEGO , CARMEN - 1913-03-23 « F + (--)

F

| |

MEN » Name * List Add to Lzt

Pharmacy - ({1995-12-27 to 1984-05-02) « Newer

UD TYLEMOL 325 MG TAB
ACETALMMINCOPHEN 120 MG STPP

ACETALMMIMNOPHEN 120 MG STTPP

ACETAMIMOPHEN 120 MG STTPP

UD PREILCGES 20 MG CAP
UD PREILOSEC 20 MG CAP

1995-12-27 10:00
1997-06-27 00:00
1957-06-24 00:00
1957-06-24 00:00
1957-04-17 10:00
1997-04-17 10:00

DEXAMETHASONE 0.5 MG/S ML ELIE 1996-05-20 00:00

Effective Time
Patient Name

Date

Ntatus i
Route PO
Dose

Drug Strength

UD PRILOSEC 20 MG CAP

19%7-04-17 10:00

20000000 MG
20000000 MG

Final Concentration 20 000000 I
1957-04-16 00:00
SANDIEGO, CAENMERN

(==

|Document: Done

hd

+ Older —
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D 6

D 6 —
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D O -
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+'F- MDD options menu - Netscape

| e 2 A 8 o MW < & i DN | e—
Back Foryard  Reload Home Search  Metzcape Frint Securty Stap fame + List Add to hStTI
Micromedex Health-Care Series (HCS) I hider =
) |
Il ntranet Knowledge B 2 g
_ o
Search with Trade-name: o
» PRILOSEC o
o -
Search by dimg component: _
® Cieprazole
MEDLINE (Last 2 Years)
Omeprazole
+ bikverae effects
+ Toxeity
+ Therapy lI

Hotes Apr 37
I e L | Py e ll

= (== | | Diocument: Dane = AT B e e




+"-1— Health Care Seriez Yol. 100 - [C]Micromedex Inc. 1999 - Hetscape
ﬂ. @« \3 ﬁ A m 2 =) S-E N Tarne + List Add to lista]

Back Fonweard.  Reload Home Search  Metzcape Frirk Security

Main Search earch Results — bl der =
DrugPoints ™ System 6 =

[/ )
O |

OMEPRAZOLE O

o Common Tradenames [See Complete Tradename Lishin ﬁ

o PRILOSEC o

* Class o

o antmleer, proton paragp mhibitor
* Dosage, Aduli (usual)
o gastriciduodenal uleer 20mgiday for 48 weeks
o hypersecretory conditions G0mg QD) up to 120me TID
o H pylon 20mg BID or 40wz QD
¢ Dosage, Pediairic, (usual)
o lireated data; dosage ranges reported: 0.3-3 S3mglkeiday i
* Administration
o orve before meals
* How Supplied
o 10 MG, 20 MG DELAYED-RELEASE CAPSTILE
¢ Indications
o GERD
o gastnciduodenal ulcer
pathological hypersecretory conditions
sevvere erosTve esophagitis
adpunct to H pylon disease
* Coniraindications ll

N hranareanoitmatrr o cvecrarsla memdnoto

L= I w I

Hotes At 27
T ~fi-mal- Am#nan ;I

= == |Document: Done = 2m 3 =P mEl o2 |
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- MDX options menu - Netscape
| 4 2 A 4 2 M o 3 @ | ——————TT———-
Back Fonweard.  Reload Home Search  Metzcape Frirk Security Shap fame + Listr Add to hStTI
Micromedex Health-Care Series (HCS) | hder =
) =
lntranet Knowledpqge g
. o
search with Trade-name: 0
» PRILOSEC L/
o -
search by drug component: _
® Creprazole
MEDLINE (Last 2 Years)
Omeprazole
+ Adverse effects
+ Towmeity
+ Therapy ;I

Hotes At 27
T ~fi-mal- Am#nan ;I

|2 == | |Document: Done = 2m 3 =P mEl o2 |




- PubMed medline query - Hetscape

=8| %]

4 2 A N e @ S & # .-_
Back Fonweard.  Reload Home Search  Metzcape Frirk Security Shap _N- fame + Listr Add to hStj
PubMed PubMed QUERY hider r
(past 2 Years only) 7) =
£
Details | IDmEpraleE[HESH Terms] AND adwverse effect| Search | Clear | i .@ |
Diocs Per Page: | 20 ~ | Entrez Date ]j.mit:IN'Z' Limit 'I o
o
citations 1-20 displayed {out of 174 found), page 1 of 9 L]
| e -
Display |Ahstract report j for the articles selected (default all). )
Order | documents on this page through Leanseme Doc
I Jacobson SH, et al [mee Eelated Articles]
[Losec was probably the cause of nterstitial nephritis].
Lakartidningen 1999 Apr 796014017 17-5. Swedish. Mo abstract avatllable.
PMID: 10222687, TTL 99239193
I Freernan HI [=ee Eelated Articles]
Therapy for ulcers and erostons associated with nonsteraidal anti-inflammatory drugs.
Can J Gastroenteral. 1998 Nowv-Dec; 12(8):257-9. Eewview. Mo abstract available.
PRI 10206752, UL 992177414,
[ Eomero-Gomez M. et al [Zee Eelated Articles] hd
Motes Apt 27
T ~fiemals Admdma ;I

@ == |Document: Done

= R = B e B



Infobutton Use vs. Other Resources

« Six months of log files

e 38,763 health resources
— 14,036 anonymous health resources
— 19,913 health resources from WebCIS
— 4,814 infobuttons

« 2,607 users
— 51% resident physicians
— 34% attending physicians
— 5% nurses
— 10% other (pharmacists, administrators, etc.)




Information Use Contexts

@ Laboratory
B Radiology
0O Clinic Notes
O Pathology
m Visit Lists
@ Pharmacy

m Discharge Sum.

O Other




Information Resource Usage

10% 1% 1o,

B Micromedex

B Pharmacy IB

@ Sensitivity IB

O Culture IB

m Ovid Medline

@ Online Formulary
O Harrison's

m PubMed

B Journals

O MedlinePlus

O ICD9-CM

@ Other Resources




Context-Specific Resource Use

@ Sensitivity 1B

O Culture 1B

B Pharmacy IB

O Medlineplus

O ICD9-CM

W Journals

m PubMed

O Harrison's

B Formulary

B Ovid Medline

B Micromedex




What resources do they like?

40 -
=]
35 1
30 +
=
20 e m Not Helpful
20 H 1 — O Somewhat Helpful
15 ] = & Very Helpful
10 0 . i
IR 1
0 I I I I I Q I ﬂ I I I:I I l\
F O 0 @ ¥R QR A P@ RN P @ LD
®6®§®~ =) =~ N S ¢ S Q«/ F & ?/S\A@ Lo " & F o &
LY & A\ NN O S (AT S 2 Q \ O &Y NP O
S N P F DS PP P P FL 0
¥ RS N SN « Q¥ & 2@ ¢ & O P
P O & A
'S o RN
&




Education at the Moment of Need




Education at the Moment of Need

1

Understand
Information
Needs




Education at the Moment of Need

2

Get Information
From EMR




Education at the Moment of Need

3

Resource
Selection




Education at the Moment of Need

4

Resource
Terminology




Education at the Moment of Need

5

Automated
Translation




Education at the Moment of Need

o /

Querying




Education at the Moment of Need

Presentation




Research Issues

« \What are the information needs?
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What are the Information Needs?

* Observations:
— Four days, three sites, 159 minutes of
videotape
— 154 information needs

1/3 information about the patient
— Abdominal CT was abnormal, what are

LFTs?

1/3 institutional information
— What specimen do | collect for this test?

1/3 health information
— What does this pill look like?
— What are the patient instructions?

Computers used 50% of the time
81/154 needs not satisfied




Research Issues

« \What are the information needs?

* Which context information is important?




Context-Dependent Information Needs

@e Sex Role Training Task Data Institutioy

Y
Context




Research Issues

nat are the information needs?

nich context information is important?
nat resources can satisfy needs?
How can retrieval be automated?

— What context data are used?

— How are the data translated?




The Medical Entities Dictionary (MED)




Research Issues

nat are the information needs?

nich context information is important?
nat resources can satisfy needs?
How can retrieval be automated?

— What context data are used?

— How are the data translated?

— How are the data transmitted?
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Infobuttons vs. Infobutton Manager

Clinical System Resources
Infobutton

>

Context

Infobutton
Manager

l

Page
of
Hyperlinks




Heuristic Evaluation

Expert evaluation

Used to identify potential problems
Principled system analysis
Problems ranked by severity
Evaluation with limited heuristic set
Paper-based evaluation



Evaluation Methodology

Heuristic

Reviewer 1

Reviewer 2

Reviewer 3

. Consistency

\/

\/

\/

. Visibility

Match

Minimalist

Memory

Feedback

Flexibility and Efficiency

1
2
3.
4,
5.
6.
7.
8

. Error Message

Q.

Prevent Errors

10. Closure

11. Reversible Actions

12. Language

13. Control

14. Document




Definitions

Heuristic

Consistency

The users should not have to wonder whether
different words, situations or actions mean the
same thing

The image of the system perceived by the
users should match the model the users have
about the system

Minimalist

This involves judging whether any extraneous
information is a distraction and a slow-down

Memory

Users should not have to memorize a lot of
information to carry out tasks.

Language

The language should be presented in a form,
easily understandable by the intended user.




Paper-based Evaluation

« Evaluators given narrative of a scenario
* Screen shots of scenario included
* Heuristics applied to screen shots




Results

18 screen shots
4 evaluators
—clinical

—sociology
* 108 comments on design and layout




Frequency of Usability Problems

Heuristics
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renal mass, calculi or hydronephrosis.

Avterial flow iz identified within both renal arteries. There was pulsatility of flow within both renal
veins, possibly due to cardiac diseasze. Ifthe clinical suspicion 15 ecclusion of the renal arteries or
renal veins, further evaluation with digital angiography or MMEA 15 reccomended.

The bladder 15 collapsed. The prostate measwes 4.5 cm=x 2.7 cmz 3.4 cm. 4

&=

|Documer‘|t: Dore

=5 % 2R B 2| g




#- Infobutton Manager - Netscape

#-Hydronephrosis - Medical Dictionary definitior

=

= 0] x|
Fl= Edt View Go Communicator Help i ‘a: )@f \3 ﬁ 2 =1 = L‘-‘E-
23 - - S‘h %

{ )&T \3 /& B d [%_ Back Fonward  Reload Haome Search  Metzcape Frint Secuiity

Back  Fomward  Relosd  Home  Search  Metscape  Print Seewity  © 0§ Bookmaks A Location: |com/script/main/art ssp?articlekey=3328 = | @507 what's Related

JTEDkaarks \g{. Netsite:IIu:ug_l,lF!epu:urt&infu:u_usert_l,lpe=MD&infu:u_age=22&infu:u_se:-:=Fj- -

|IE GONTROL YOU WANT

o Questions of Imterest

. . . i ’ |
From the Columbia University Infobutton Manager the side effects you don't .
e in symptom treatment for Crohn's &
Concept of Interest: hydronephrosis
Frequently Aslked Questions: . I IS
. ng Doctors” Knowledge to You Find your topic in our A - Z lists:
OneLook (defintion)? Diseases & Sgng:na Procedures  Medications ~ MedTern
Merriam-Webster (defintion) Conditions ns & Tests Dictionar—

= MedTerms medical dictionary A-F List = Hydronephrosis

Cancerweb {(defintion) d
ndex
Medicime on the Met (defintion) Printer-Friendly Format | Add to Favarites | Email to a Friend

1 Hydronephrosis Index | Mext pager

search Other Eesources:

:: Search MedTerms I @
TpToDate
Harrisons Principles of Internal Me dicine Hydronephrosis: Distention of the kidney with urine. Due to obstruction of
urine outflow (for example, by a stone blocking the ureter, the tube going ¢

Fublded fram the kidney to the bladder).

Mational Gudelines Cleannghousze

1 Hydronephrosis [ndex | Mext pagee

Sponsored by

Printer-Friendly Format | Add to Favorites | Ernail to a Friend '

= m The Depattment of Biomedical Informatics
| IRt Bl Cotumbia University College of Physicians and Surgeon Back to MedTerms online medical dictionary A-7 List
& Orant from the Hational Library of Medicine

f
Send comments to: James I Cimino. MD ¢ Last Editorzl Review 32608 2:.25:00 P .
<] | W
¢ I the chtncal suspicion 12 ccclusion of the renal arteries or
ntal angography or MEL 15 reccomended.
e measures 4.5 cmx 27 cmx 34 cm 4
(3 [=P=| Document: Dore = 5. % &P B2 | 4 = % o3P B | 4




The Coumadin Story

e Chair of Medicine wants link to Coumadin protocol
« First, | have to find the guidelines
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e Chair of Medicine wants link to Coumadin protocol
« First, | have to find the guidelines
 Then | have to add the question to the IM table
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The Coumadin Story

Chair of Medicine wants link to Coumadin protocol
First, | have to find the guidelines

Then | have to add the question to the IM table
Finally, | link the question to the context
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Then | have to add the question to the IM table
Finally, | link the question to the context
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Interactions With On-line Resources

< Simple link * Question has “hardcoded” URL

» Concept-based e.g.:
link “www.columbia.edu/potassium.pdf”

» Simple search

» Concept-based
search

* Intelligent agent
 Calculator
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Simple search
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Questions of Interest

From the Columbia University Infobutton Manager@'

Concept of Interest: K
Preferred Name for Searching: POTASSIUM

Date of Patient Data: 2004-08-19 11:44

Fre eSO
What are the NYPH Guidelines for potassium replacement in a@
What does '

What is its toxicity?
How does the CPMC Lab Manual sav I should collect a specimen for this test?

What is the anion gap for this {and other related results)?
What are the adverse reactions according to Micromedex?

Other Common Questions:
What is the differential diaenosis when it is abnormal?

Search Other Resources:
Lab Tests Online
UpToDate
Harrisons Principles of Internal Medicine
Micromedex
PubMed
National Guidelines Clearinghouse

Sponsored by:
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Columbia University College of Physicians and Surgeons
A Grant from the National Library of Medicine
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Adult Potassium Replacement Policy

-

AVAILABLE PRODUCTS on NYPH FORMULARY

= Intravenous
E small volume parenterals Large volume parenterals
E (for imtermittent pizey hack infosion) (for continmous maintenance infasion)
=2 10 mEqg in 30 mL Sterile Water for Injection 20 mEq in 0.9 % Nal'l L0 mL
|'E 10 mEqg in 100 mL Sicrile Water for Injection 40 mEq in Dexrose 5%, 1000 mL
20 mEqg in 30 mL Sterile Water for Injection 20 mEq in Dextrose 5% and Sodivm Chloride 0.453%. 1000 mL
m 20 mEq n 100 mL Sterile Water for Injection 40 mEq 09 MalCl 1000 mL
= 40 mEq i Dextrose 5% and Sodinm Chlonide 0.4 5%, 1HE mL
= Oiral
g 20 mEg/ 15 mL nnit dosc 40 mEg/30 mlL unit dosc Tablet, extended relesse 10 mEg/uablet
o 30 mEg/22 5 mL unit dose 6.7 mEqg/5 mL, Sugar Free (hulk bottle) Tablet, extended relesse 200 mEqg/ablet

DOSING RECOMMENDATIONS

& Deviations from doesing parameters outlined in this policy MUST be approved by an DU attending or fellow

¢ Replacement by oral or enteral route is prefermed for non-critical poassium replacement, Use intravenons imtcrmitient piggyviback
infusion gnly when rapid comrection is necessary or the patient is umable 1o take oral medication

+ Standing orders of intermittent intravenous infusions on general care areas are not accepiable (eg. KCl 20mEq 1V BID)

Signatures

Serum K+ Total Replacement Dose
{consider lower dose for renal insufficiency)
= 3 mEg/L 40 - 80 mEqg
3.1-3.4 mEgL 40 - 80 mEqg
35-38 mEglL 20 - 40 mEqg
4 — 4.2 mEg/L cardiac patient 10 mEg

¢ Toaccomplish an appropriate intermittent piggyvhack infusion dose vtilicing the patassivm chloride small volume
parenterals available, “runs™ are acceptable, providing the order adberes to sdministration rate and concentration
parameters for the unit and IV access respectively. (e.g. KO 20 mEg/50 ml over 1 hour x3)

Ceenerally, senim potassinm rises 0,1 mEg/L for gvery 10 mEqg of potassinm sdministered

il gl digifsliz sl i 1 nd m o 1 inppim, sl mEndl

1 of 2 hhl gax11iin O | &H H 4 3



Interactions With On-line Resources

» Simple link  Translate concept of interest to

+Concept-based controlled term
link - Find controlled term in data dictionary

» Simple search » Obtain term attribute for constructing
» Concept-based URL from data dictionary

search e Construct URL, e.qg.:
. - www.columbia.edu/lab/<>.html
Intelligent agent + 1001900 _
» Calculator www.columbia.edu/lab/cl001900.html
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Simple search

Concept-based
search
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Questions of Interest

From the Columbia University Infobutton Manager@'

Concept of Interest: K
Preferred Name for Searching: POTASSIUM

Date of Patient Data: 2004-08-19 11:44

Frequently Asked Questions:
What are the NYPH Guidelines for potassium replacement in adults?
What does the CPMC Lab Manual say about this test?
What 1= 1 11t3:2
e C___How does the CPMC Lab Manual say I should collect a specimen for th@
What is the anion gap tor tis e ot rerrertet Tes s 1
What are the adverse reactions according to Micromedex?

Other Common Questions:
What is the differential diaenosis when it is abnormal?

Search Other Resources:
Lab Tests Online
UpToDate
Harrisons Principles of Internal Medicine
Micromedex
PubMed
National Guidelines Clearinghouse

Sponsored by:

The Department of Biomedical Informatics
Columbia University College of Physicians and Surgeons
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# potassium, Serum - Netscape
4 » A .

v ‘q! " Bookmarks Location: It_na’a’cpmclal:uinfn.n:pmn:.cnluml:uia.en:lu.-"n:haptera’mnnu.-"cll:lm EIDD.htm#EDntameEv I ﬁ' “What's Helated

specimen Blood =

YVolume 4 mL

http://cpmclabinfo.cpmc.columbia.edu/chapter/mono/cl001900.htm#Container

Container Gold top tube or gold top Microtainer 1

Collection Avoid very small needles f possible. Avoid stasis, use of tourtieuet, hand-clenching, f possible,
atid potassiim-containtng tubes such as potassium oxalate.

Reference Range Adults: 2.6-5.0 mmolL.

Critical Values High: =6 0 mmolL; low: <2.9 mmolL.

Use Evaluate electrolyte balance; potassmum level should be followed especially in elderly patients, those on
intravenous hyperalimentation, ih patients on diuretic therapy, and i cases of renal dizease, particulatly renal
falure, patients on hemodialysis, and those with mterstitial nephntis or nephropathy, evaluate hypertension,
potassium should be monttored during treatment of acidosis, ncluding ketoacidosis i diabetes mellitus, evaluate
muscular weakness and writability, mental confusion, wealkness; manage leukernia, dizeases of gastrointestinal
tract, evaluate and prevent cardiac arthythruas; evaluate alcoholism wath delirum tremens; detect, diagnose,
and manage mineralocoricold excess (primary aldosterontsm, Cushing's syndrome, tumor with ectopic ACTH
production, some cases of congenital adrenal hyperplasia)

MMethodology [on-selective electrode (ISE)

leng-
I Copyright © 1378-2002 Lem-Cormp Inc. AN Bights Eeserved




Interactions With On-line Resources

« Simple link

» Concept-based
link

o Simple search

» Concept-based Insert concept of interest into CGl
search function call as a parameter

* Intelligent agent e.g..

www.Uptodate.com/search.cgi?term=<>

» Calculator + POTASSIUM .
www.Uptodate.com/search.cgi?term=POTASSIUM
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- Questions of Interest
I n te ra Ctl O n o From the Columbia University Infobutton Manager@' o

Concept of Interest: K
Preferred Name for Searching: POTASSIUM

Date of Patient Data: 2004-08-19 11:44

| »

Frequently Asked Questions:
What are the NYPH Guidelines for potassium replacement in adults?

Simple link
What does the CPMC Lab Manual say about this test?
CO n Ce pt— based What is its toxicity?

How does the CPMC Lab Manual sav I should collect a specimen for this test?
I I n k What is the anion gap for this {and other related results)?
What are the adverse reactions according to Micromedex?

Simple search
CO nce pt- based What is the differential diagnosis when it is abnormal?

Other Common Questions:

S e a rC h Search Other Resources:

ab Tests Online

Intelligent agent UpToDarg

Harrisons Principles of Internal Medicine

Micromedex

Calculator PubMed

National Guidelines Clearinghouse

Sponsored by: —

The Department of Biomedical Informatics
Columbia University College of Physicians and Surgeons
A Grant from the National Library of Medicine =l
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print this for a colleague
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MNewr Search Feedback

Prudent diet

Graham & Colditz, MD, DrPH

UpToDate performs a continuous review of over 330 journals and
other resources, Updates are added as important new information is
publizhed, The literature review for version 12.2 s current through
Aoril 2004, this topic was last changed on March 18, 2004, The next
version of UpTolate (12.3) will be released in October 2004,

INTRODUCGCTION — The clinical encounter often includes questions
from patients about the proper diet. Much of the advice has
historically been disease-specific or ephemeral, with little basis in
sound research. Early dietary guidelines were based upon clinical
deficiencies; these have more recently been extended to include
concerns regarding over-nutrition and recommendations to reduce
the intake of fat and cholesteral.

an explosion of prospective epidemiologic studies of diet and chronic
diseases has facilitated major advances in our understanding of the
contribution of diet to the pathogenesis of disease [1]. These studies
are complemented by randomized trials and studies of nutrient action
in animal models. Building on international correlation studies and
retrospective case-control studies, the prospective cohorts offer the
potential to evaluate diet-disease relationships using validated
measures of diet; they are free from recall bias and allow
investigators to correct for measurement error, Advances have been
observed in cancer, cardiovascular disease, and a range of other
major chronic conditions. -




Interactions With On-line Resources

« Simple link

» Concept-based
link

» Simple search

«"Concept-based
search

* Intelligent agent
 Calculator

* Translate concept of interest to
controlled term

 Obtain term translation from data
dictionary

* Insert translated term into CGl
function call as a parameter

e.g..
pubmed.gov/search.cgi?term=<>[MeSH+Terms]

+ Potassium

pubmed.gov/search.cgi?term=Potassium[MeSH+
Terms]
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Questions of Interest

From the Columbia University Infobutton Manager@'

Concept of Interest: K
Preferred Name for Searching: POTASSIUM

Date of Patient Data: 2004-08-19 11:44

Frequently Asked Questions:
What are the NYPH Guidelines for potassium replacement in adults?

C Lab Manual say about this test?
What is its toxicity?
Wow C Lab Mamual sav I should collect a specimen for this test?

What is the anion gap for this {and other related results)?
What are the adverse reactions according to Micromedex?

Other Common Questions:
What is the differential diaenosis when it is abnormal?

Search Other Resources:
Lab Tests Online
UpToDate
Harrisons Principles of Internal Medicine
Micromedex
PubMed
National Guidelines Clearinghouse

Sponsored by:

The Department of Biomedical Informatics
Columbia University College of Physicians and Surgeons
A Grant from the National Library of Medicine

PO

| »




Entrez PubMed - Netscape =0l x|
ErE YT EYY: =

7 J'Ennkmarks ,\j{. Lo PDT.&SSIUM[MESHJerms].-“-‘-.ND+tDHicity[MESH+Subhea@ﬁ'"-.-'v’hat'EHelated
<> NCBI PubN%ed
http://.../entrez/query.fcgi?...POTASSIUM[MeSH+Terms]+toxicity[MeSH+...

Lirmnits Fresiewlindex History Cliphoard

About Entrez pisplay | Summary =l Show: |20 =] [sen =] sendto IText -
Text Wersion Items 1-20 of 1210 Page ||1 of 61 Next

icorona I2, Tapia B

National g4
Library [
of Medicine RS

Details 1

Felated Articles, Links

AWPA receptor activation, but not the accumulation of endogenous extracellular

glutamate, mduces paralysis and motor neuron death in rat spmal cord m wivo.
I Heurochem, 2004 L ay 2000 08207
PRIID: 15140197 [Fublded - indexed for MEDLINE]
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Interactions With On-line Resources

« Simple link

» Concept-based
link

» Simple search

» Concept-based
search

< Intelligent agent
 Calculator

» Resource is not a simple
document or search CGl

* Log-on, navigation or other
Interaction required

* Multiple context parameters used

* Agent:
- parses context parameters
- interacts with resource
- parses results
- presents summary
- may modify links
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Questions of Interest

From the Columbia University Infobutton Manager@'

Concept of Interest: K
Preferred Name for Searching: POTASSIUM

Date of Patient Data: 2004-08-19 11:44

Frequently Asked Questions:
What are the NYPH Guidelines for potassium replacement in adults?
What does the CPMC Lab Manual say about this test?
What is its toxicity?
How does the CPMC Lab Manual say I should collect a specimen for this test?

What i i j ?
What are the adverse reactions according to Micromedex?

Ofier Common Questions:
What is the differential diaenosis when it is abnormal?

Search Other Resources:
Lab Tests Online

UpToDate
Harrisons Principles of Internal Medicine

Micromedex
PubMed
National Guidelines Clearinghouse

Sponsored by:

The Department of Biomedical Informatics
Columbia University College of Physicians and Surgeons
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A Grant from the National Library of Medicine
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ADVERSE REACTIONS

One of the most severe adverse effects is hyperkalemia (see CONT ICATIONS ,
WARNINGS , and OVERDOSAGE ). There also have begn re
castrointestinal conditions including obstruction, bleeding,
CONTRAINDICATIONS and WARNINGS ).

The most common adverse reactions to oral potassmumn salts are nausea, vomiting, flatulence,
abdominal pain/discomfort, and diarrhea. These symptoms are due to irritation of the
castrointestinal tract and are best managed by taking the dose with meals, or reducing the
amount taken at one time.

Skin rash has been reported rarely.

OVERDOSAGE

The administration of oral potassium salts to persons with normal exeretory mechanisms for
potassium rarely causes serious hyperkalerma. However, if excretory mechamsms are

impaired or if intravenous administration is too rapid, potentially fatal hyperkalemia can result
{see CONTRAINDICATIONS and WARNINGS ). It 1s important to recognize that
hyperkalermia is usually asymptomatic and may be mamfested only by an increased serum J

potassium c¢oneentration (6.5-8.0 mEq/L) and charactenstic ¢lectrocardiographic changes
(peaking of T-waves, loss P-waves, depression of 5-T segments, and prolongation of QT
intervals). Late manifestations include musele paralysis and cardiovascular collapse from

cardiac arrest (9-12 mEq/L).

Treatment measures for hyperkalemia include the following:

1. Elmination of foods and medications containing potassium and of any agents with
potassium-sparing properties; |




Interactions With On-line Resources

« Simple link

» Concept-based
link

» Simple search

» Concept-based
search

* Intelligent agent
« Calculator

* No resource available
* Interaction too complex

 Create self-contained agent:
- parses context parameters
- constructs Web page
- presents results
- may have Infobuttons of its own
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Questions of Interest

From the Columbia University Infobutton Manager@'

Concept of Interest: K
Preferred Name for Searching: POTASSIUM

Date of Patient Data: 2004-08-19 11:44

Frequently Asked Questions:
What are the NYPH Guidelines for potassium replacement in adults?
What does the CPMC Lab Manual say about this test?
What is its toxicity?

How dossthe=cRivhE=frtobmmrrri==ry sbadecallect a specimen for this test?
Ahat is the anion gap for this {(and other related results)?
What are the adverse reactione according o Micromedex?

Other Common Questions:
What is the differential diaenosis when it is abnormal?

Search Other Resources:
Lab Tests Online
UpToDate
Harrisons Principles of Internal Medicine
Micromedex
PubMed
National Guidelines Clearinghouse

Sponsored by:
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A Grant from the National Library of Medicine

PO

| »




Instructions:

i

To reuse this calculator enter the appropriate values for the electrolytes below.
If the value for potassium is omitted, the calculator will use 4mmol‘1, then display the

results.

Anion Gap Calculator
Date of Patient Data: 2004-07-29 14:50

Sodium (Na):|138  nunol/l

Potassium (K): |45  mmol/l

Chloride (CI): |10z mumol/l

Bicarbonate (HCO3):|z5 mmol/l

The anion gap is:|135 nunol/l

The normal anmion gap 1s: |16 + 4 mmol/l

Fesetto Original Walues | Calculate |

Search UpToDate for Anion Gap

Sponsored by:
The Department of Biomedical Informatics

¥ % [ Columbia University College of Physicians and Surgeons
A Grant from the National Library of Medicie



Discussion

Resources are available

Simple interactions are usually possible
Interaction method (format) issues:

— “Give me a page” vs. “Give me the answer”
— Standards needed for asking questions

— Standards needed for passing parameters
Representation (terminology) issues:

— Clinical systems use homegrown “standards”

— Resources (except PubMed) don’t use any
standards (i.e., they are indexed by text word)




Covel et al. First Version
Information Needs of UMLS

— | PUbMED Infobutton
UMLS Mosaic Manager

G.O. Barnett Project Web DXplain Standard
DXplain

1984 1986 1988 1990/ 1992 1964 996\ 1998 2000 2002 2004

ICD9—s ' HEE e Infobuttons

MeSH

Medline D GIEN Infobutton
Button Button Manager

Web-based
Generic Queries




THOMSOMN
am InfoButton Access powered by ———%—-

MICROMEDE X

You know it, and uknow it — fast access to clinical knowledge is a must when it comes ta impraving

patient care. That's why InfoButton Access gives physicians, nurses, and pharmacists an amazingly simplified
wiay to get decision support. But beyond being relevant and reliable, InfoButton Access will put what they need to
knaow right in their workflow applications. Talk about maximizing efficiencies!

But there are lots of ways InfoButton Access will optimize patient outcomes. ..
. Uwill... stop clinicians from searching high and low by putting patient- and context-specific information
directly inta their workflow — with one click.

. Uwill... add value to your existing investments by partnering with your CFOE, EMR, and HIZ
applications and maximize your Micromedex subscriptions.

* Uwill... make care consistent across your entire arganization by increasing user satisfaction, which
means more clinicians using evidence-based resources.

. Uwill... set new standards for efficiency by combining two systermns into one integrated solution — that's
the power of knowledge applisd!

Interested in learning more? uwill tell yau more, just click here.

Uam available through our partners...

N Bridge Medical EpiC @ heraboc’

An AmerisourceBargen Company

THOMSOM

MICROMEDEX

wwwLmicromedex.com




Next Steps

Repeat the observational study
Look at system logs to see If:

— Infobutton use is rising (1000/month in first 8
months)

— Use of other resources is falling (not yet;
8000/month)

Order entry Infobuttons
Collaborations: LDS/IHC, Regenstrief and NYSPI
Infobutton Manager to be an ANSI standard




Conclusions

Information needs arise while using CIS
Infobuttons are easy to build

Build it and they may not come

Can retrievals be standardized?

Will information needs be satisfied?

Will care improve?

Resources exist

Creative solutions required

Need to engage resource providers

Infobutton manager provides a platform for
exploration




Button.
- Jimmy Cimino, 1956
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