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2 questions out of every NN e ez
3 patients seen (covell, 1985
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Immunaglobuling are B-cell products that mediate the humoral am of immune response
* Functions
© Bind 1o antigens and activate complerment
o Inactivals or ramove offending toxins, foreian substances, opsenized bactarial pathogens
& Meutralize iruses.
* Stucture
© 2 heavy and 2 light chains. isotype (&, M. A, D or E) determined by type of heavy chain
* Subclasses
© 195 and IgA subdmded based on anligenic determinants on heavy chains
= 195 - subclasses 1,2,3.4
* IgA - subclasses 1,2
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> 50% of questions\

left unanswered (ely, 2005)

al significance

& REC, Hb, and Hct are closely related, with the same conditions causing @
reduction in all of these indices simultanaously.

= Causes may coexst, andior may induce anermia via multiple
pathways.

Depends upon the seventy and rapidity of onset (acute or chronic)
= Symptoms and signs’
& compensatory mechanisms may spare the patient any clinical
manifestations until hemoglobin is as low as 5-6 gidL
may include general symptoms such as wealness, fatigue, or
decreased slamina
may present with organ specific symptoms, eg, worsening of
angina, congestive heart failure, palpitations, dyspnea on exertion,
orthostatic hypotension
* manifestations of primary pathology (g, splenomegaly, endocnine
dysfunction, chronic renal disease)
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Aricept (Donepezil HCI) DrugPoint® Summary

Donepezil Hydrochloride (see details in DRUGDEXE)

@ Adult Dose

Adverse Effects

Contraindications

Drug Interaction Dosing & Indications

Pregnancy Category

Precautions

How Supplied Adult Dosing (see details in DRUGDEXE)

More topics... s Alzheimer's disease - Dementia (Mild to Moderate): tabletsisolution, 5 or 10 mg
ORALLY once daily at bedtime, with or without food
R s Alzheimer's disease - Dementia (Mild to Moderate): orally disintegrating tablets, 5 or

Choose a resource: 10 mg dissolve ORALLY on the tongue once daily
dMicromedex s Alzheimer's disease - Dementia (Severe): tablets, 10 mg ORALLY once daily at

UpToDate bedtime, with or without food

MDConsult Alzheimer's disease - Dementia (Severe): orally disintegrating tablets, 10 mg dissolve

Medline Plus ce daily

Resources

<t



Intermourtain Health Care,

D ' ab e‘es M e I"“ls‘ Ty p e 2 Help | Newsletter | Create Account (VWhy Create an Account? )| Login |

Overview Cugs Guidelines lmages News CME

Diagnosis for |Diabetes Mellitus | Search |
Etiology

ation = Diabetes Melltus: Type 2

P fog no Si S Email to Colleague & Print Vers
w: ;"L‘E!he. 2 ) lellitus.AType 2 Custom Header
Patient education 1ellitus? Intermountain Health Care, Inc.
r that happens when your body LA
Phvsici Divisi
Choose a resource: in or is unable to use insulin sgyssécl.lu?r? State Street #2100
your insulin is called insulin Salt Lake City, Utah 84111
insuli the level of i AN
IHC Care Process Models ol high, e v o euaarin [

U TODate body breaks down much of the food into sugar (glucose). Your blood carries the sugat

c lln equ | de :nergy. The pancreas gland makes insulin, which helps move the sugar from the

0 RESOU (0.550 ve enough insulin or cannot use insulin properly, sugar cannot get into your cells.
PubMed 4. Too much sugar in your blood can cause many problems. These problems can be
t treated. However, proper treatment can control your blood-sugar level.
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Record

Azithromycin
Female

81 years
User: MD
Order entry

Micromedex
Adult Dose

Overview
@ Adult Dose

Pediatric Dose

Contraindications

Adverse Effects

More topics...

Choose a resource:

wMicromedex

UpToDate
MDConsult

Medline Plus

Azithromycin
Female
81 years




Impact of Infobuttons

Answers to over 85% of questions

Decision enhancement or learning in over
62% of infobutton sessions

Median session time: 35 seconds
High user satisfaction

Steady usage uptake in medications and
lab results

Maviglia et al. J Am Med Inf Assoc, 2006.
Del Fiol et al. J Am Med Inf Assoc, 2008.
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Why did we need a standard?

http://resourcel.com/
search = “azithromycin AND dose

http://resourcez.com/query =

“azithromycin” [MeSH Terms]
AND dose [All Fields]

FNO Context@

Electronlc
Health
Record

http://resource3.com/
searchConcept = 3333 ~ azithromycin
filter = 11 ~ dosage
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Participants / Implementers

e Health care & academic institutions

- University of Utah, VA, Intermountain
Healthcare, NIH Clinical Center, Columbia
University, Partners Healthcare, Marshfield
Clinic

e Content providers

- Wolters Kluwer Health, Thomson Reuters,
MedlinePlus, Ebsco, Healthwise, ACP, Elsevier,
Lexicomp, Merck Manual, StatRef!, VisualDx

e EHR vendors
- Epic, GE, Siemens, AllScripts
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Example

e A physician reviews a problem list of
a female, 97 years-old patient with
heart failure.

e The physician needs information on
the treatment of heart failure and
patient education material on this
condition
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ﬂPatient Education -~ N <gender Code:uFu

Heart failure Patient | Edﬂ(

Choose a resource: Aicenlay Il\l’JW\Q—“EQMQIQ"/>
= . [1 11 11 11
Clin-eguide <age value="97" unit="a"/>
Dynamed (Ebsco) -
Medline (Ebsco) +~=Top
Micromedex L Congestive Heart Failure
g Patient Education (Ebsco) Definition
'Plﬂ Causes
UpTo _ by: Rosalyn Carson-DeWitt, MD
Risk Factors
N

WinformaﬁonRecipienb N

ki

Sy <patient> lm
o s <lEnEEgE CoeIE=TEmg > &=
e e e <patient> e
:: Fii d:jj:;smn 4 IS.p}:mformatlon Recipient> Y.
M— ~ Ulbpldyl\ldllle— ulelapy | =

Lu\ng LJ'

Tell us about your expenence with the Infobutton Manager: 4-question Survey |




Specifications

e Payloads

— Knowledge request (normative
standard)

— Knowledge response (draft standard)

e Implementations

— URL-based (normative)
— SOA (draft standard)
= REST and SOAP
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URL-based Implementation

Knowledge

Knowledge request

request

W8 Resource 1

Electronic
Health
Record

2 Resource 2

W8 Resource 3
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e mm m mm mm s Em = e
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Clin-eguide:
Clinical Decision Support

...................................... Clinical significance

Full references

e Management depends on severity of hypokalemia.

= Severe hypokalemia requires immediate management.
e Risk of ventricular fibrillation if <2.5 mEg/L (<2.5 mmol/L).

Severe

<3.0 mEg/L (<3.0 mmol/L)

WITH

premature ventricular complexes in setting of myocardial ischemia
or digoxin toxicity

Moderate

<3.0 mEg/L (<3.0 mmol/L)

WITH

premature atrial complexes but no or infrequent premature
ventricular complexes and no digoxin toxicity

Mild

3.1-3.5 mEg/L (3.1-3.5 mmol/L)

WITH

no or infrequent premature ventricular complexes and patient
asymptomatic
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Clin-eguide:
Clinical Decision Support
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Clin-eguide Guideline conjunctivitis, acute infective; neonate

Prirtatet- * oyl

Redefine patient -
Management overview - -
Shal sl R p Treatment guidelines
[-] Disease characteristics
Definitions .. . .
fffff e Lt et For neonates requiring systemic treatment, the American Academy of
] Ophthalmology recommends prompt. joint management with a
[lDiagnosis pediatrician and ophthalmologist.
_____ Dlagnostic gudeines = ..
_____ Clinical presentation 1 Commence pathogen-directed therapy according to results of diagnostic tests.
_____ et A 3@ _REF
_____ Differential diagnosis =~~~
nnnnn l_)!a’g!qqs”t{c“t}e’s_ti e e e Pathogen Therapy b
[-] Therapy
Treatment guidelines Chlamydial infection e Erythromycin oral_El_REF
[~] Prevention
Prevention guidelines
""" Chemoprophylaxis Gram-postive organisms o Erythromycin topical El_REF
Complications
= .N?\fv. (gfg_r o D Gram-negative organisms (other than Use either:

Full references suspected gonococcus)?

e Gentamicin topical

OR

e Tobramycin topical_ El_REF




SOA Implementation (REST)

I/lﬂf\llllf\ﬁlﬂe

Knowledge L)
- Jnse (Atom extension)

Knowledge
Response

18 Medications

o
»

¥y Diseases

HL7 Patient
education

Infobutton
Manager
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SOA Implementation (SOAP/DSS)

I/lﬂf\lnllf\ﬂlge
Knowledge Knowledge t

Response : :
Response P %8 Medications

Infobutton
Manager

¥y Diseases

Datien
&9 education
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Current Status

e Infobutton knowledge request & URL-
based implementation guide
— Normative ISO/HL7 specification
— Strong adoption

e SOA implementation guide
— Draft standard for trial use
- A few implementations available

e Support for meaningful use

— Integration of context-specific patient
education into EHR
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Conditions

Hypertension|choice of antihypertensive AHA/ACC guideline JNC7 qui__deline
Treatment in diabetes: blood pressure target < 120 mm Hg reduce nontatal stroke compared to target < 140 mm Hg
losartan and enalapril each associated with reduced retinopathy progression (N Engl J Med 2009 Jul 2) details

Diabetes diabetic nephropathy glycemic goals _lipid-lowering _insu lin

Consensus algorithm issued by the ADA lists metformin as the initial drug therapy of choice for the management of
type 2 diabetes mellitus. details

Medications
Eﬂa|apl’i|_mtraindications patient education _how supplied _inter actions

Dose

Adults: Initially, 2.5—5 mg PO once daily. In patients with hyponatremia, hypovolemia, moderate-severe CHF, renal
dysfunction (ie., Scr > 1.6 mg/dl), or in those receiving diuretics, an initial dose of 2.5 mg is recommended. details

Side effects

agranulocytosis, anaphylactoid reactions, angioedema, aplastic anemia, azotemia, cholestasis, hepatic failure,
hyperkalemia, hypotension, jaundice, neutropenia, orthostatic hypotension. details

Metformin contraindications patient education _how supplied inter actions

Dose:
Initially, 500 mg PO twice daily or 850 mg PO once daily, given with meals. Dosage increases should be made in
increments of 500 mg weekly or 850 mg every 2 weeks, up to 2000 mg/day, given in divided doses. Patients can also
be titrated from 500 mg PO twice daily to 850 mg PO twice daily after 2 weeks. Maximum is 2550 mg/day. details

Side effects

anemia, anorexia, diarrhea, dysgeusia, dyspepsia, flatulence, hypoglycemia, hypotension, lactic acidosis, malaise,
metabolic acidosis, metallic taste, myalgia, nausea, vitamin B12 deficiency, vomiting, weight loss. details




OpenInfobutton

e VA Innovations Project
— Portland VAMC
— Duke University

e Open source infobutton manager
— Foster wide adoption & innovations
- HL7 reference implementation

— Integrated with major knowledge
resources

http://www.OpenlInfobutton.org
>
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Open @nfobutton
W=~ Maedline Plus
URL | || 4
y Inference
Engine

XML

Knowledge
- Azithromycin Resource

Female Profiles
81 years

User: MD | Juld]
Order entry XML UpToDate

ﬁf’ Dynamed
XML
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& VistA CPRS in use by: Innovations,Yha (BROKERSERVER)

File Edit View Action Tools Help

BCMA EIGHT BCMA 2-C ' Primaty Care Team Unassigned
666-33-0008  Apr07,1935(75) | Provider: INNOVATIONS VYHA Attending: Radtech, Thirtynine

View options Active Problems (9 of 9)

Active Stat... | Description

Inactive L A Methicilin ResistantStaphylococcus Aureus

Both active and inactive

Removed Heartburn Change...

' _ Inactivate
Environmental Allergies :
New problem | Asthma | Annotate. . .
Whooping Cough NEC | Remove. ..
Restore

Attention-deficit hyperactivity disorder
Yiew Details

Coronary Artery Disease InfoButton

Congestive Heart Failure
test

> > » X X > > P
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UpToDate
¢ Diagnosis

¢ Treatment
¢ Etiology
In This Topic

e Diet and exercise

® Fortype 1diabetes, insulin

cellan.g:u_:_ ® Fo ft pe 2 diabetes, oral 3nt|h_-p’:‘rg|_r cemics, Insulin or both

Symptoms and Signs e Often ACE inhibitors and aspirin to prevent complications

Complications
Diabetic Goals and methods: Treatment involves control of hyperglycemia to imy

gtinopathy
o e symptoms and prevent complications while minimizing hypoglycemic e

Diabetic

nephropathy

Diabetic Goals for glycemic control are
neuropath

‘
viacrovascular

® Blood glucose between 80 and 120 mg/dL (4.4 and 6.7 mmol/L) duri
e Blood glucose between 100 and 140 mg/dL (5.6 and 7.8 mmol/L) at |
® HbA;. levels < 7%
cuology r‘:‘r :"L"_W—E'“j &ns Key elements for all patients are patient education, dietary and exercise counseling,
e Prognosis Insulin regimens and monitering of glucose control. All patients with type 1 diabetes require insulin .
fcclr_t]'- pe 2 DM Patients with type 2 diabetes who have mildly elevated plasma glucose should be
CIinicaITriaIs.gov Enrtih'.par'__-|~_.c.3m|c prescribed a trial of diet and exercise followed by a single oral antihyperglycemic drug if
s ] :_ruh;_s lifestyle changes are insufficient, additional oral drugs as needed (combination
e Clinical tnals L:::\ttr;:per“lac-:-mic therapy), and insulin when = 2 drugs are ineffective for meeting recommended
treatments goals. Patients with type 2 diabetes who have more significant glucose elevations at
MedlinePlus t“r:“'t'::f'm’ d|acn05|s aret pn:all prescrlbed Ilfest le changes and oral antihy percl cemic druos

-~ e

e Patient education b




UNITED STATES
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UpToDate Un servicio de la Biblioteca Na¢

* Diagnosis “‘ Medl lne ConneCt NIH Inst

e Treatment

e Ftiol

¢ Prognosis

e Symptoms and Signs

Informacién de salud para usted

Informacion de salud para usted

lMedlinePlus encontrd los siguientes resultados para su busqueda
Sin embargo, estos resultados pueden no coincidir exactamente con el enlace que usted ha seleccionado. Consulte
meédica para discutir sus preguntas v obtener 1a informacion que sea adecuada para usted.

Merck Manual

e Diagnosis
e Treatment
e FEtiol

* Prognosis
« Symptoms and Signs

Dynamed Otros nombres: Azicar en la sangre, Diabetes de comienzo en la edad adulta, Diabetes no insulinod

® Toi(‘ Qummans sangre

e |3 diabetes es una enfermedad en 13 que los niveles de glucosa (azucar) de 13

e sangre estan muy altos. La glucosa proviene de los alimentos que consume. L3

_S'_i—%' insulina es una hormona que ayuda a que |a glucosa entre a las t{%ulas para

=l Suministrarles energia. En |a diabetes tipo 1, el cuerpo no produce™.. ma3s

PI’I US>

ClinicalTrials.gov Folletos para el paciente

e Clinical tnals B Uuanj, usted se enferma 3 causa de |3 diabetes
¢ (Cuidados personales para hipo 3|u_~:mla 3 causa de diahetes
MedlinePlus B Dw.‘:etes / el ejercicio
e Patient education e Examenesychequeos para la diabetes
I e Manejo de su glucemia

vea todos
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MDConsult
e Patient education

Dynamed
e Topic Summa

Healthwise
* Patient education

MedlinePlus
e Patient education

American Diabetes
Association

* Patient Education

Healthwise Search Results

Diabetes in Children: Preventing Low Blood Sugar

Low blood sugar, also called hypoglycemia, occurs when the sugar (glucose) level in the blood of a person with diabetes
drops below what the body needs to function normally. Taking too much insulin, not eating enough food or skipping
meals, or exercising more than usual can cause blood sugar levels to drop rapidly. If...

Diabetes in Children: Checking Blood Sugar in a Child

Describes monitoring blood sugar levels in children with diabetes. Covers list of supplies needed, including blood sugar
meter, testing strips, and lancet. Gives step-by-step instructions. Links to info on type 1 and type 2 diabetes.

Diabetes in Children: Giving Insulin Shots to a Child

Insulin is available only in an injectable form that is given into the fatty tissue just under the skin. Most people use insulin
in an injection, or shot. While it can also be given through an insulin pump or jet injector, this information does not
pertain to these devices. Get information from your child's doctor about...
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OpenlInfobutton Status

e Implementations under development
- VA: next generation EHR
— University of Utah: Cerner & Epic

— Intermountain Healthcare: family
history portal

— Duke University: order entry and
medical library search page

— University of Washington:
pharmacogenomics
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Standards-Based Integration: Benefits

e New market opportunity for
knowledge resources

e Integration
— Much simpler and more effective

e Evidence of decision-making
improvement

Based on interviews with implementers
Preliminary findings
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Challenges

e Competing priorities
— EHR vendors & customers

— Knowledge resource publishers driving
adoption

e Standard terminologies
e Documentation / HL7 learning curve
e Lack of reference implementations
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|l essons Learned

e Strengths
- Simple

— Compatible with today’s
implementations (URL-based & REST)

— No need for HL7 expertise

e Need to improve

— User-friendly documentation outside
standard specification

— More examples
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