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Information Needs of EHR Users

Common tasks may have common needs

System knows:

no the user is

no the patient is

nat the user is doing

nat information the user is looking at

So we may be able to predict the specific need
User is sitting at a computer!
So we may be able to automate the answer
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01/03/95 02/16/95
CIMINO, JAMES J \
410.71 ACUTE MI,SUBENDO INFARC, INITI

Diseases:

ACUTE MI, SUBENDO INFARC, INITI
CONVULSIONS

FOOD/VOMIT PNEUMONITIS
ATRIOVENT BLOCK COMPLETE

PULMON EMBOLISM/INFARCT

VENOUS THROMBOSIS NEC
CONGESTIVE HEART FAILURE

F8 = for more information

Search MEDLINE=ENTER




Select a question:

Search MEDLINE=ENTER




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

MEDLINE Queries=ENTER/F3




Session Edit Commands Options Help
AF File AE Edit AA Search AL Limit AV View AT Tools AO Options AY Help

Myocardial infarction/et,sc and convulsions/co 1

ovid - Medline <1973-1983>

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

" DXPLAIN | Lab test: 1996.02-29

Differential Diagnosis

| SUMMARY | | NAME |VALUE|@ RANGE UNITS MEDLINE
'1.0 LNA :141 :0L135-146 LmM!l M
2.0 K 52 |@|32.46 |mMa |MEDLINE
3.0 cL 109 @ [96-108 |mMA |MEDLINE
4.0 02 % @32 |mMa |[MEDLINE

5.0 BUN 26 @ 619 |mg/dl [MEDLINE




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

ELDERLY ( >65 YRS) MALE

& Hyponatremia Hyperkalemia & Hyperglycemia

Creatinine, Elevated Hypocalcemia Hypoalbuminemia

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

& no Hypochloremia no Bicarbonate, Increased no Bicarbonate, Decreased

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

no Serum Lactic Acid Dehydrogenase no 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 you wish to add terms to the search - Please type them into the following line (separated by '+ ' !!):

Free-text search string:
iabdominal pain + weight loss Continue ICIearI




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

DXplain's Diagnoses

@ Dpisease Information ¢ Explain Disease Interp.
(1| aLcoHoLIsm [ s
2| DIABETES MELLITUS, NON-INSULIN DEPENDENT [
3| MAGNESIUM DEFICIENCY SYNDROME :
4] coLmis, ULCERATIVE [ s
8| NON-KETOTIC HYPEROSMOLAR COMA [ s
8| RENAL CELL CARCINOMA [ s

7| NEPHROTIC SYNDROME

8] CHOLECYSTITIS, ACUTE

8| ENTERITIS, REGIONAL (CROHNS DISEASE)

140 | HEART FAILURE, CONGESTIVE

| ' Disease Information C  Explain Disease
11 | SPRUE, TROPICAL

12 | FOLYMYALGIA RHEUMATICA

13 | SCLERODERMA, RENAL DISEASE

14 | HYFOVOLEMIC SHOCK

115 | CELIAC DISEASE, ADULT

16 | KIDNEY, POLYCYSTIC DISEASE

47 | MALNUTRITION

48 | MYELOMA, MULTIPLE

48 | RECTUM, ADENOCARCING MA

120 | GLOMERULONEPHRITIS, MEMBRANO PROLIFERATIVE




From Data to Findings

Serum Cholesterol Test

Serum Specimen

Abnormalities of
Serum Cholesterol

Cholesterol

Hypercholesterolemia
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ACETAMINOPHEN 120 MG SUPP 1997-06-24 00:00 D @O
(il UD PRILOSEC 20 MG CAP 1997-04-17 10:00 C O
¢ |Bafore dats UD PRILOSEC 20 MG CAP 1997-04-17 1000 C O

Laboratory May 08 DEXAMETHASONE 0.5 MG#5 ML ELIX 1996-08-30 00:00 D @ ~

Radiology Apri3

Pathology Mar29 UD PRILOSEC 20 MG CAP
Disch Sum 1997 Date 1997-04-17 10:00
Op/Clinical 1997 Status C

Neurophys 1995 | _| Route PO

ObfGyn 1997 Dose 20.000000 MG
GIEndo 1995 Drug Strength 20.000000 MG
Cardiology Mar18 Final Concentration 20.000000 MG
Pharmacy Mar23 Effective Time 1997-04-16 00:00
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¥ WebCIS - 3131313 (user: ciminoj) - Netscape

;@‘:. Infobutton Manager - Netscape
File Edit View Go Communicator Help

File Edit Yiew Go Communicator Help
3131313+ SANDIEGO , CARMEN -+ 1951-05-
Logout | Laborato
Lab summary
Lab update
12h | 36h | 72h | Days BASIC
Admin summary LH
DIGOTIT
" All results . CORTIS(
" Before date
Laboratory  Jul 29 oot
Radiology 2003 NA O
Pathology Nay 20 K_
Disch Sum 2002 =
|Op/Clinical CcLO
Operative  _Aug 16 cOZ @
Consult 1997 BUN &
Clin Sum GLUCO
Eclipsys Apr 07 ﬁ
Neurophys  _1995 CALCTU
om0 || o
G == Document: Done

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 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 diagnosis 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
S8 Columbia University College of Physicians and Surgeons
A Grant from the National Library of Medicine
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NEW YORK-PRESBYTERIAN HOSPITAL
Adult Potassium Replacement Policy
AVAILABLE PRODUCTS on NYPH FORMULARY

Intravenous

Small volume parenterals

(for intermittent piggyback infusion)

10 mEq in 50 ml Stenle Water for Injection
10 mEq n 100 mL Stenle Water for Injection
20 mEq in 50 ml Stenle Water for Injection
20 mEq n 100 mL Stenle Water for Injection

Large volume parenterals

(for continuous maintenance infusion)

20 mEq in 0.9 % NaCl 1000 mL

40 mEq in Dextrose 3%, 1000 mL

20 mEq in Dextrose 5% and Sodium Chlonide 0.45%, 1000 mL
40 mEq m 0.9% NaCl 1000 mL

40 mEq mn Dextrose 5% and Sodium Chlondce 0.45%, 1000 mL

Oral

20 mEq/15 mlL unit dose 40 mEq/30 mL unit dose
30 mEq/22.5 mL unit dosc 6.7 mEq/5 mL, Sugar Free (bulk bottle)  Tablet, extended release 20 mEqg/tablet

Tablet, extended release 10 mEg/tablet

DOSING RECOMMENDATIONS

¢ Deviations from dosing parameters outlined in this policy MUST be approved by an ICU attending or fellow

¢+ Replacement by oral or enteral route is preferred for noncnitical potassium replacement. Usc intravenous intermittent piggyback
infusion only when rapid comrection is necessary or the patient is unable 1o take oral medication

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

Serum K+

Total Replacement Dose
(consider lower dose for renal insufficiency)

< 3 mEq/L

40 - 80 mEq

31-3.4 mEQL

40 - 60 mEq

3.5 - 3.9 mEqL

20 - 40 mEq

4 - 4.2 mEg/L cardiac patient

10 mEq

¢ To accomplish an appropriate intermittent piggvback infusion dose utilizing the potassium chloride small volume
parenterals available, “runs™ are acceptable, providing the order adheres to administration rate and concentration

parameters for the unit and IV access respectively. (e.g.

KCI 20 mEq/50 ml over 1 hour x3)

¢ Genenally, serum potassium riscs 0.1 mEq/L for every 10 mEq of potassium admimstcred
Rationts taliag diqualis shaos ot ned ot o ML DOLAEEU . ek ol

1of2 » M 85x11in O = .
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¥ Potassium, Serum - Netscape
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vl ‘t'Bookmatks J‘ Location: |tp://cpmclabinfo.cpme. columbia.edu/chapter/mono/cl001300. htm#Container LI @]' What's Relat

ed

Specimen Blood
Volume 4 mL

Minimum Volume 1 mL serum

Container Gold top tube or gold top Microtainer | M
Collection Avoid very small needles if possible. Avoid stasts, use of tourniquet, hand-clenching, if possible,
and potassmum-containg tubes such as potassum oxalate.

Reference Range Adults: 3.6-5.0 mmol/L
Critical Values High: 6.0 mmolL; low: <2.9 mmol/L.

Use Evaluate electrolyte balance; potassium level should be followed especially in elderly patients, those on
mtravenous hyperalimentation, in patients on dwretic therapy, and in cases of renal disease, particularly renal
failure, patients on hemodialysis, and those with mterstitial nephritis or nephropathy; evaluate hypertension;,
potassium should be montored dunng treatment of acidosis, including ketoacidosis in diabetes mellitus; evaluate
muscular weakness and wrtability, mental confusion, weakness, manage leukemia, diseases of gastromntestinal
tract, evaluate and prevent cardiac arrhythmias, evaluate alcoholism with delirmum tremens; detect, diagnose,
and manage mineralocorticoid excess (primary aldosteronism, Cushing's syndrome, tumor with ectopic ACTH
production, some cases of congenital adrenal hyperplasia)

Methodology Ion-selective electrode (ISE)

|.-
! Copyright © 1978-2002 Lexi-Comp Inc. All Rights Reserved
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Prudent diet

Graham A Colditz, MD, DrPH

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

INTRODUCTION — 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 cholesterol.

A&n 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.

H
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CoronaJC, Tapia R Related Articles, Links

AMPA receptor activation, but not the accumulation of endogenous extracellular

glutamate, induces paralysis and motor neuron death in rat spinal cord in vivo.
] Neurochem. 2004 May;89(4):.988-97.
PMID: 15140197 [Publved - indexed for MEDLINE]

Garcia Dopico J, Perdomo Diaz I, Alonso TJ, Gonzalez Hernandez T, Related Articles, Links
Castro Fuentes R, Rodriguez Diaz IV

Extracellular taurine in the substantia nigra: taurine-glutamate nteraction.
I Neurosci Res. 2004 May 15,76(4):528-38.
PMID: 15114625 [Publved - indexed for MEDLINE]

Mivoshi K Nishio T, Yasuhara & Morita M, Shibamoto T.

Related Articles, Links

Detoxification of hexachlorobenzene by dechlonnation with potassium-sodmum
alloy.

Chemosphere. 2004 Jun;55(11):1439-46.

PMID: 15099723 [Publved - indexed for MEDLINE]

Lang P&, Kaiser S, Myssina S, Birka C, Weinstock C, Northoff H,
Wieder T. Lang F. Huber S,

Related Articles, Links
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ADVERSE REACTIONS &

One of the most severe adverse effects is hyperkalemia (see CONTRAINDICATIONS ,

WARNINGS , and OVERDOSAGE ). There also have been reports of upper and lower

gastrointestinal conditions including obstruction, bleeding, ulceration, and perforation (see
CONTRAINDICATIONS and WARNINGS ).

The most common adverse reactions to oral potassium salts are nausea, vomiting, flatulence,
abdominal pain/discomfort, and diarrhea. These symptoms are due to irritation of the
gastrointestinal 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 excretory mechanisms for
potassium rarely causes serious hyperkalemia. However, if excretory mechanisms are

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

potassium concentration (6.5-8.0 mEq/L) and characteristic electrocardiographic changes
(peaking of T-waves, loss P-waves, depression of S-T segments, and prolongation of QT
intervals). Late manifestations include muscle paralysis and cardiovascular collapse from

cardiac arrest (9-12 mEq/L).

Treatment measures for hyperkalemia include the following:

1. Elimination of foods and medications containing potassium and of any agents with
potassium-sparing properties; |
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Institution Customization Tasks
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Patient (with age User (Physician, Clinical Application

and gender) Nurse, etc.) with Infobutton Link Infobutton

Manager
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Institutional Librarian
(or other LITE users)
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Conclusions

Infobuttons improve patient care

The World Wide Web makes resources available and
makes integration feasible, even easy

The HL7 standard is driving adoption by clinical
system vendors and knowledge vendors

EHRs achieve meaningful use with infobuttons

Openinfobutton and LITE allow everyone to play
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The Infobutton Manager
Columbia University

“Infobuttons™ are context-specific links from one information system (usually a clinical information systems such as an electronic health record) to some other resource that provides
information that might be relevant to the intial context. Infobuttons are uged to anticipate ugers’ information needs and provide them with easy ways to obtam answers to resolve
those needs. For example, a nurse reviewing a patient’s laboratory results may wish to know the implications of a particular result. Click here to learn more about mfobuttons.

In many cases, the number of possible mformation needs may be large, and the might differ, based on the sitvation. For example, if the laboratory result being reviewed is a
potassium test, then the user might want to know the implications of an abnormality, whereas if it is a syphilis test, the user might want to look up the latest treatment guidelines. If,
however, the test is a drug level, then questions might arise about the dose and side effects of the drug, while the user might want to know about special contramndications if the patient
i¢ of child-bearing age. The information need may even vary depending on the user (e.g., student, nurse, or physician) and the resource used to resolve the need may vary with the
user’s setting (ICU, ER or clinic) and may depend on the specific guidelines or software licenses of the user’s institution.

In order to address these complexities, we have developed an “Infobutton Manager™ that can match the user’s contextual information against a knowledge base of mformation needs
in order to propose a select list of topics that may be most likely of interest. Each topic ig, in turn, a customized link to a resource, intended to obtain topic-specific information. For
example, if a user is reviewing a patient’s prothrombin type (a test of blood coagulation), the Infobutton Manager will provide links to various references about drugs that affect
prothrombin time (such as warfarin sodivm). If the patient is an adolescent or adult female, some of the links will be specifically related to pregnancy and breastfeeding
recommendations. If the patient is a patient at New York Presbyterian Hospital, a link will be provided to the relevant age-specific hospital guidelines for the use of warfarin godium.
More information about the Infobutton Manager is available here; information about the HL7 standard for infobutton managers is available here.

The Columbia University Infobutto
behind the Infobutton Manager and
clinical information system is here.

Manager page that you get is real. |

arn more about the technology
utton looks and acts like in a
k more realistic. The Infobutton

However, the customization of the Infobutton Manager is not a sumple task. In order to properly use the Infobutton manager, you will need to have a clear understanding of your
ugers’ information needs, know what resources are available to your institution for resolving those needs, understand how to automatically link to those resources, and identify the
terminologies used in your system that can help with automating information retrieval. The customization of the Infobutton Manager for all interested institutions, therefore, goes
beyond the resources that any one person or small group can provide.

In order to help those interested in customizing the Infobutton Manager for their own uge, we are developing a Librarian Infobutton Tailoring Environment (LITE). We are building
LITE with the help of a community of volunteers who are potential future LITE users (for example, medical librarians). If you are interested in learning more about LITE and how you
can participate, click here.

Sponsored by:

The Department of Biomedical Informatics

Columbia University College of Physicians and Surgeons
The National Library of Medicine
The NTH Clinical Center
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About LITE About Infobuttons

Search this site:
I ] [ Search ]

ciminoj

Home
LITE site map

Institutions
Resources
Context specific links
My account
Search
Create content
Recent posts

Administer

Log out

Who's online

There are currently 1 user and
0 guests online.
Online users

ciminoj

Welcome to LITE : Edit  Outlne  Track
[

Welcome to the LITE {Librarian Infobutton Tailoring Environment) website

LITE is a tool that will help you manage the way that the Infobutton Manager provides information resource links to clinical systems users at your
institution. Users at your institution can access the Infobutton Manager through links called infobuttons that are inserted into their clinical information
systems, such as electronic medical records. When a user clicks on an infobutton, information (such the application the users is using, the type of user,
and the patient age and gender) is passed to the Infobutton Manager. The Infobutton Manager uses this informaition to provide the user with a list of links

to relevant online health information resources, such as textbooks and knowledge bases. The diagram below shows how all the pieces fit together.

Patient (with age User (Physician. inical Application

andgender)  Nurse etc) with Infobutton Link Infobutton

Manager

The Librarian Infobutton Infobutton Manager
Tailoring Environment Knowledge Base
(LITE)

Institutional Librarian
{or other LITE users)
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Project Overview
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