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* HL7 FHIR ©
* SMART ©

e CDS Hooks

REST (REpresentational
State Transfer)

OAuth 2.0
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“Give me a place to stand,
and a lever long enough,
and | will move the world. ”
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FHIR Resources

Welcome to FHIR®

FHIR is a standard for health care data exchange, published by HL7®.

First time here?
See the ex € 1 ,the d 1 i i I
See also the of ense (and don't miss the full Tabl I tents and the ¢
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Level 3 Linking to real world concepts in the healthcare system
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ension> T EEZENDSEEH I Hextension
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rl value="http://www.goodhealth.org/consent/trials"/>
de value="renal”/>

ADFEOH LS DER

us value="generated”/>»

{i xmlns="http://www.w3. org 999'Vhtm[">
<p>Henry LEVIN the 7th, DOB 24-Sept 1932</p>
<p>MRN: 123456</p>

> value="usual"/>
1 value="MRN"/>
em value="http://www.goodhealth.org/identifiers/mrn"/
="123458" ,.-'

. o BT AT
f vaussievioe - MRN(ZHREHES)
x value="The 7th"/>» ) Name(EE%)
e Gender (T£51)
e Date of Birth(AEHH)
* Provider (EEIRESE)

nleE— '‘Organization”/>
value=".. /organization/@1";
1y value— ‘Good Heal th L[lﬂlt
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Representational State Transfer (REST)

« VAT LEEDERT ODDT—FTIOFv

- IR
« Create -~ T—ADNFTLWNAM UV RAV A% 1ERK

e Read - T—ADALVARAVADAVT IO IEIE

e Update - T—R3DAVARRAADAVTIOVEER

 Delete — T—AD A A2 A% HI&

U


https://eprint.universalprinting.com/DukeHS

SMART ©
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SMART on FHIR®® — #—7> 759, 24—L7—XFTHF ¥

Substitutable Medical Applications Re-useable Technology

SMART on FHIR®® - Open Platform Architecture

N4 ( Y Chudrens Hoepal Bostm
—t —

SOA

Orchestration . / S M £ QTv“ visualdx

/’”FHIR

REST API

FHIR Profiles from CIMI Models

(using standard terminology)
hupe//smanplatforms.org/smarn on fhir/

Heterogeneous Systems

' e ot o | ’ — vty
commercial Home Grow t‘)',‘t:t';‘ N

EHR System Integrator

H #: Stan Huff, MD
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Data Model
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Kimberly Revis ccxfemale  dob 16Aug2003 20c 11y Tm
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DEDOEE
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Kimberly Revis is obese at 44 9kg (29Ib)
Compared to her last weight assessment, she IS More obese.

H Bi: Josh Mandel, MD
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CDS Hooks on FHIR
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HL7 FHIR Accelerator Program

H I ’ Contact Us | Wayne Kubick | Log Out

International

Standards Membership Resources Training Certification

HL7® FHIR® Accelerator Program
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Agile Genomics
Devices on FHIR
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Clinical Quality Language
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Lister Hill/NLM (2874
FHIR J—)L & JV—X

Dr. Clem McDonald, MD
Chief Health Data Standards Officer
National Library of Medicine

Hamamatsu, Japan
November 21, 2020 (0910-1100 JST/ 1910-2100 EST)

J/Qﬁ_ m) U.S. National Library of Medicine


https://www.apami.org/

NLM @) FHIR
Y=L

COUTTHANE SEBE
T2U—IDELIC. FIER
TN TS,

R T —YEREL. RIS

DY — )N, EBERRDTZ
&)O)-U-_ th% = i)o

https://Ihcforms.nlm.nih.gov/fhir

https://github.com/Ihncbc

./qa m U.S. National Library of Medicine

Ve,
" Layand!

“.f"

fomez  LHC FHIR Tools

‘j.‘\ Tools, widgets, and services for HL7 FHIR applications

FHIR Tools | LHC-Forms Demo | Form Builder | Clinical Table Search Service | FHIR SDC SMART App

LHC-Forms Widget

The LHC-Forms form rendering widget can be included a web page
to render FHIR Questionnaire resources, collect user data, and
produce FHIR QuestionnaireResponses and Observations.

SDC Questionnaire App

The SDC Questionnaire App is 28 SMART on FHIR open-source
application that establishes a connection with a FHIR Server and
provides an interface for selecting Questionnaires, filling them out,
and saving Questionnaires and Observation data. The "SDC"
stands for "Structured Data Capture” which is a FHIR profile of
Questionnaire and represents a collection of enhancements to the
standard Questionnaire definition, allowing for things like data
prepoluation and extraction, and advanced form rendering and
behavior controls.

Form Builder

The MLM Form Builder is a tool that can be used to build and edit
FHIR Questionnaires.

UCUM Tools

The MLM UCUM website contains tools we've developed for
working with the Unified Code for Units of Measure (UCUM), which
iz a standard for representing units in computable expressions and
which is used by FHIR. There is a JavaScript library for validating
unit expressions and converting between them, and there is also a
weh AP for the same purposes.

fhirpath.js
The thirpath.js library is a JavaScript library that implements the

FHIRPath specification. FHIRPath is used in FHIR Questionnaire fo
support things like skip logic and calculated values.

Clinical Table Search Service

The Clinical Table Search Service provides APIs for searching
various medical terminologies, and now has the beginnings of
support for retrieving the results as FHIR ValueSet expansions.
(Example)

LHC Flowsheet

The LHC Flowsheet is tool that talks to a FHIR server, and loads
the Observations for a selected patient into a flowsheet. This early
demo is still under develepment, but we are planning to make this
open-source with configurations for specifiying the FHIR server and
the flowsheet structure (hierarchy) file.

Research Data Finder

The research data finder is a new tool, still under construction, that
allows you select a pool of patients matching specified criteria, and
then produces a table of Observations for selected LOINC tests,

LOINC Mapping Validator

This is a web-based LOINC mapping validation tool that uses the
JavaScript LOINC mapping validator library to check whether
LOINC codes have been correctly assigned. Currently it works by
comparing whether a result's units make sense for the given LOINC
code, and we plan to add other checks.
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Research Data Finder (RDF)
RART—IREY—

[FTFR=320 Ea7—] ELHENRTLS,
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GUI TH 5,
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IN—TEIMET AL OIZERET SN TLVS,

J/QC_ m) U.S. National Library of Medicine
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J/QC_ m) U.S. National Library of Medicine
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RDF AT —2 &RV —IL: TF

° |) ‘/ —Z*EE” % ( Patient v| [Activel | v] Otrue @ false

. . — 1: Active 13: Family

JE*RT é & . /k \ | Add a search criterion | 5 Address 14 Gender |

0) 7 ,r — ) l/ I: ‘ : Search for Patients | 3. Address: city 15: General practitioner

% 0) | ) \ / Z 0) 4: Address: country 16: Given names I
5. Address: postal code 17: |dentifier |

@ ?\ T 7:'5~ JE |$ U Netonal Lis 6. Address: state 18: Linked patients .

—E ( o 7- Address: use 19 Managing organization

1'— 7 D / \ o Age 20: Name

7__ /f 0) | ) X I\ 9. Communication language  21: Phone

b§§ /_\ é *L é 10: Date of birth 22: Phonetic name

o 11: Date of death 23 Telecom details
12: Email
O O — -

* 7 0/ \7- ,r ég ( Patient +| [Gender v] (Gender of the patient v)
*R L/ T: 1& A3 % 0) — 1. Female
%14:1'5 % *EE -ts‘ |r'-"u.dd a search criterion | 5 Male
% é Search for Patients | 3. Other

o 4: Unknown

,J/Qﬁ_ m) U.S. National Library of Medicine
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RDF AR T—3EEY—IL: TF

. (Observation v) (weight a) select a test to display controls
Observation!)

29463-T - Weight

Add a search criterion
\/ z O) i’ﬂ_ '=E'. | 11769-7 - Bdy weight Prctl range Comp W std
% Efi ' 7_ 7_ é :arch for Patients |{I0aded data in | 50064-5 - |deal bdy weight
|:| % :t d Je the cohort for later 75292-3 - Weight usual Reportad

O b Se rva tl O n ' :l Cohort [100 Patients] 8337-8 - Bdy weight special circumstances
~ — LR .

8340-2 - Dry weight Est

» ) )
j L \ c % % %2 e =T 8341-0 - Dry weight Measured

Sea more items (CH Ret)

TP N
TZ ZLOINCa—

KDLy Ty T

WEEZTIEET 5,
(Clinical Table

Search Service#

M)

,J/Qﬁ_ m) U.S. National Library of Medicine



RDF AR T—2EEY—IL: TE

| Search for Patients | (loaded data in 1.8 5)

X'fﬁ‘: rPU” data for COhortJ Save the cohort for later
7 1) v 7 T é) & g 7|_\/_ N ':F%ﬁ — (] conort [29 Patients]
g*ﬁ?&ﬁ%%T_ /5‘ %__’HRT?EFT é - — [»] Pull data for Cohort

A\ 3 7_

il

LY D3 VAR,
AL ETE FILWVED O3
IZ[& Observation7—% Z B1F
BI-5hD A T HEREN BN, -
0) U \/_X :b Hy?;Ef—Cs % 6 . ~ | =] Pull data for Cohort
° ﬁ?\ﬂ%tlﬁlﬁj:\ F;ﬁlt,\d)%%) Observation +
LOINCa—FrZiEELRZY. BFE

L Sermt

=

N ~ [+] Observations selection criteria
= N ——— / hd
B/ 2— FEICEFLZO |
O bse rvat| onL d— I: 0) %'é& % *E’ ;"E Selected tests: [ % Feeling down, depressed, or hopeless?| [ *x Hgb A1c MFr Bld|
o) o
L T- ) -C % é © | LOINC variables — type and select one or more q)
Limit per patient per test: (7 )

Load Observations |

,J/Qﬁ_ m) U.S. National Library of Medicine
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RDF AT —2 &RV —IL: TF

« [Load Observations] #21)vo95¢&. BRLE-EFBEOT—2HEE
Sh, T—IILIZCRTREN B,

« T—AR(FXCSVEKXTHYO—KTES (ExcelLIZCRETZ3),

| Load Observations |(IDaded data in 0.3 5)

o

w] Selected Observations [33]

| Download (in CSV format) |
. - .. FHIR ]
Patient Id Patient Gender Date Time Test Name Value Unit ) Interpretation
Observation
smart- i 2019-05- 14:30:27- Feeling down, depressed, or Not at -
Daniel Johnson Male ' ' obx-17759
1186747 30 04:00 hopeless? all .
smart- i 2019-05- 10:40:28- : - -
/ 0bx-17636
1186747 Daniel Johnson IMale 25 04-00 Bdy height 72 obx-17636
smart- . : 2006-12- : smart-1887-
Brian Q. Gracia Male height 158.242 cm
1213208 18 L height
smart- Stephan P. 2006-07- o - A
W . L = ?'
1272451 Graham IMale 12 Hgb A1c MFr Bid 6.2 Yo smart-227-lab
smart- Stephan P. 2006-08- : smart-617-
height 174.498
1272431 Graham _ 15 9 height
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Clinical Table Search Service
ek T—IILRERES—EX

« IRE., T 7 PELFRET—RMICERASINATLSED
FEU., 2507 —JILERH LTS,
{5l : the National Provider Index (NPI), ICD codes,
the ClinVar genetic variants, %

e BHAREFILX. ChAoDT—IILEZHBD IA—LF-IET
oh—KNZYoH LT, A—bravT7Y—rREIEZY X
& LTHEATES,
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Clinical Table Search Service
ek T—IILRERES—EX

« SFESFELBRRT -2 EY FITHL

MZxt LT, EET ka>J)—k
_UEJ-I:"%'S"(?( JTI'SL’CH ) 95L& DITFZEF SN Web API

» 200 BDFEHITE LTHASN TS (web¥ A MERVOERET
7 1A T)

- ¥ 40081/ A
« 20% B A AR, B FIBEHRT—T I

« &t —fi%ft: ICD-10-CM, EZFpIIREE, EEMRAF (RxTerms),
National Provider Index (NPI)

« F71-: LOINC FHEEASER

DIIII
nll
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@ https//clinicaltables.nim.nih.gov

@ ( Amwzes @)

P U.S. National Library of Medicine

", . ,
& .= Clinical Table Search Service
" & | Aweb APIservice for use with autocomplete-lhc & LHC-Forms

Yms®

clinical Table Search Service (formerly "lforms-service") is a web service which software programs can use for querying clinical data tables. The API for each table is designed to work with our form field autocompletion package
wut can be used by other programs as well. The tables may also be accessed through the FHIR operations APIs. Please let us know if there are other clinical data tables you would like to see here.

Connectable Clinical Tables

Nhat follows is a list of currently available tables with links to instructions for the APIs for programmatic access, and an example autocompleter for each table which uses that table's API.

Some of the data sets that we serve are stable (e.g., ICD-9-CM), while others are updated more frequently (e.g., ClinVar). We strive to keep our data up-to-date with respect to the data sources; in most cases it should be less
han a month behind. Please refer to the "Details" column below for more information on a specific API's data version or date.

Table Description Try It Details
HCPCS | [Code or words ] Source F:ode From CMS
Healthcare Common Procedure Coding System Customize Data version: 2019; 6,582 records
Source code |From CDC
-10- Code or name
ICD-10-CM [ ] Customize Data version: 2021; 72,186 records
Source code |From CMS
0. i Code or name
ICD-9-CM diagnoses [ Customize | Data version: 32 (2014-10-01); 14,567 records
From CMS

ICD-9-CM procedures

[Code or name

] Source code

Customize Data version: 32 (2014-10-01); 3,882 records
From LOINC. Note that use of LOINC is subject to the LOINC Terms of Use and in some cases
LOINC questions and forms [LOINC tom Source code | additional copyrights. _Form definitions for the forms can also be retrieved and rendered with the
Contains over 2000 medical forms and their associated questions Customize | LHC-Forms display widget.

Data version: 2.69 (2020-12-15); 94,895 records

Major surgeries and implants
About 280, hand-edited with synonyms; a Regenstrief Institute derivative

[ Procedure

] Source code
Customize

From the NLM PHR & Regenstrief Institute
Data version: 2019-11-14; 284 records



https://clinicaltables.nlm.nih.gov/

LHCTF—JILBZEY—EX :NPIEA—FraAYTYU—FDTE

(

)

— O x
= Clinical Table Search Service * =+
< & & https://clinicaltables.nim.nih.gov i 9 O & B o :
i3 Apps [ Form Widget Demo @9 search loinc @8 Research, Statistics ‘ Piryin with tone ma . Left (side) - Standar [ MewTab Wi Today's Paper US # FHIE GENOMICS-RE » Cther bookmarks
LUS1OImiLe Uata Version: Zumal 71,95 Tecoras
; Source code | From CMS
ICD-9-CM diagnoses Code or name Q )
g [ ] Customize Data wversion: 32 (2014-10-01); 14,567 records
Source code | From CMS
ICD-9-CM procedures [Code or name a)

Customize

Data version: 32 (2014-10-01); 3,882 records

From LOIMC. Mote that use of LOINC is subject to the LOINC Terms of Use and in

LOINC questions and forms [LOINC — o,] Source code |some cases additional copyrights. Form definitions for the forms can also be retrieved
Contains over 2000 medical forms and their associated questions) Customize and rendered with the LHC-Forms display widget.
Data version: 2.64 (2018-06-15); 87,863 records
Major surgeries and implants Source code |From the NLM PHR & Regenstrief Institute
About 280, hand-edited with synonyms; a Regenstrief Institute [F'f'i'CEdUre IE3'~]

derivative

Customize

Data version: 2017-10-31; 254 records

Medical conditions

) ) ) ) ) [Conditinn q] Source code | From the NLM PHR & Regenstrief Institute
D\.rer 5:_300: hand-edited with synonyms; a Regenstrief Institute Customize Data version: 2017-10-31: 2,417 records
derivative
. L Source code MNational Provider ldentifier (MP1) records for individuals, from ChMS
Npl - IndIVIduals MCDO“EId EIE Q'l T ustoumize Diate wuorcion: 20408 00 41 - !:"J"LC)")’HH raonrcoc -
Name | NP1 Type Practice Address
NPI - organizations MCDONALD, ROSE 1568588747  Physician/Family Practice oa0o® MEMILLAN RD CLEMSON UNIVERSITY. CLEMSON, S€
MCDONALD, CLEMENT 1952353815  Physician/Internal Medicine 1002 WISHARD BLVD, INDIANAPOLIS, IN 45202
Prescribable drug ingredients MCDONALD, CLEMENT, 11 1376604488 Physician/Otolaryngology 1115 RONALD REAGAN PKWY STE 255, AVON, IN 456123
A subset of RxTerms/RxNorm ingredients MCDONALD, CLEMMIE 16021351589 Sﬁgls:.terﬁ;:lhhdurslet. - 2470 FLOWOOD DR, FLOWOOD, MS 39232
MCDONALD, JAMES 1457475352 Prg’;'i‘f_'e erapist in Frivate 1730 W 25TH ST, CLEVELAND, OH 44113
RxTerms drug names & strength lists R e AMAKER. 1518450873 Licensed Clinical Social Worker 115 N HARVIN ST FL 3, SUMTER, SC 29150
A prescriber's interface vocabulary. This is an RxNorm derivative. MCDONALD-KERR, CLEIO 1497186365  Nurse Practitioner 5955 PONCE DE LEON ELVD, CORAL GABLES, FL 33146

See more itermns (Ctl Ret)

UCUM (The Unified Code for Units of Measure)

7 of 19 total; 880 bytes in 14 ms

C'ode or name

e
J Customize

Data version: 2018-07-24; 759 records

Genomics Data Tables

./qa m) U.S. National Library of Medicine
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asp|

Aspirin (Chewable)
| Aspirin (Oral Pill)
Aspirin/Carisoprodol {Oral Pill)
Aspirin/Dipyridamele XR {Oral Pill)
Aspirin/oxyCODONE (Oral Pill)
Insulin analog, aspart (Injectable)

Insulin analog, aspart mixed (Injectable)

see more items (Cil Ret)
7 of 26 total; 877 bytes in 11 ms
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View on GitHub @

Autocomplete-lhc

An autocompleter package used by the NLM PHR and LHC-Forms projects

Installation Features Documentation

autocomplete-lhc

This is a package of JavaScript autocompleters that were developed to
meet the requirements of the NLM PHR and LHC-Forms projects. The
package includes an AngularlS directive, but can be used without

Angular.

The package supports two basic types of autocompleters.
Autocompleters whose lists are small enough to be fully specified at
construction time are called "Prefetch”, and are supported by
autoCompPrefetch.js. Autocompleters whose lists are shown in small,
AlAX-retrieved chunks that match the user's input are called "Search”,

and are supported by autoCompSearch.js.

Below are a few demos of the features and the code to use them.

A Few Demos



http://lhncbc.github.io/autocomplete-lhc/
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LHC FHIRERRR7A—>— bk (34 L5414 V)
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LHC FHIR Clinical Flowsheet App
LHC FHIR Bepk 7O —>— K7 J'1)

« FFEIDFEBIZHE D EEREFDIEDERILERZHEZETETSY—IL

s ABLEVFRERZREET SO EICKY ., ARORHRZFFD
TEFNEHYLECIENTES, Il : B, B, A, 438

e TEEE : TAmit Azizl . B1¥. FE45-50, 22FMIZE S
16 37540 OvservationFs = RT~T 5,

° T——-
» YO bz TF7HForO—Fk EBAH
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NEERFEHOBMTHY ==ATWS, —A, ITEFEYVEEAZLTVELD, FOWRYI R
DXFF. ALY ELFERATNSENZRLTINS,

V-
;" LHC Flowsheet On FHIR Rz
s
Retrieved Obsenvations: 16375 Total Observations: 16375 Columns: 66 Rows: 533
MName Sparkline 36 Q1 213504 213542 2135 Q1 213443 213402 2134 213304 2133043 213342 2133 Q1 213204 2132 Q3 213242 ~
CVITALS
%[Ecu:ly Temp F e 8.6 °F - - - - - 97.81°F 9752 °F + 92.08 °F + - - -

|Bc:u:|:.r Temp C B S L 36.54 °C - - - - - - 3624 °C 3734°C - - -

A |Ax'| temp F s . . . . . . . . 97.57°F . 95 . -
|Ora| temp F [ - - - - GTI4°F 4 97.82 °F - 9758°F + 9IT4CF 4 98 °F - -
lora) temp C L - - - - 3EIEC + 36.74°C - 36.9°C [T+ IE°C 4 - -

B +[Heart Rate LY Bt AmIL. - 92 beats/min 76 beats/min - - - - 73 beats/min 92 beats/min - 126 beats/mi... -

Lo jce 800 ot - - - - 76 beats/min 96 beats/min - 75 beats/min 95 beats/min 125 beats/mi... - -

Riesp rate prefereran— - - - - 19 breaths/min 19 breaths/min - 19 breaths/min 23 breaths/mi.. 33 breaths/mi... - -
+[BF' Y5 B - - - - 127 mmHg 121 mmHg - 167 mmHg + 122mmHg 135 mmHg *+ - -

[BP‘ SE--sittirE e el e = 1mHg * - 138 mmHg *+ 148 mmHg + - - - 113 mmHg 129 mmHg 113 mmHg MMemmHg 140 mmHg + 106mmHg 136 mmHg

D +[EF' dias fomphiphintmbit - - - - 79 mmHg 86 mmHg * - 73 mmHg §9mmHo + 92mmHg * - -
lElF" dias--s'ﬂ'ng e imHg 90 mmHg *+ 66 mmHg 76 mmHg - - - 84 mmHg g6 mmHg *+ 75 mmHg 84 mmHg 64 mmHg 65 mmHg §3 mmHg

E +[Mear BP St . - - - - - - . . . - . .

[MAF' Auto M - - - - 94mmHg 112 mmHg # - 99 mmHg 82mmHg 101 mmHg * - -

“+[Height inches ) . ; . 3 . ) . ) ) ] ) .

F Height cm - - - - - - - - - - - - -

Height cm - - - - - - - - - - - - -
+Weight Ibs e 12 s 131 Ibs - 134 [bs - - - 163 Ibs 168 Ibs 165 Ibs 167 Ibs 177 lbs - 167 Ibs

Weight kg : . 55,54 kg . 593 kg . . . . 75,35 kg T4 kg . 8074 kg . 8228k

Weight kg . ) . ) . ; ) ; ) ; ) ; ) .

Weight lbs A - - - - - 1584 lbs - - 160.25 lbs 176 Ibs 15146 los - -



https://lhcflowsheet.nlm.nih.gov/

hd)ﬁllfliﬁllb\lflﬁﬁﬁ EICHYE=EENTLS,
I YEE=FEh, BANEREIATINS, Bl : F5C)

| C Reload Data Bl Problem List
Retrieved Observations: 16375 Total Observations: 16375 Columnz: 66 Rows: 502 ﬂ
A Mame Sparkline 2135Q2 2135 Q1 213403 213402 213401 213304 213343 2133 Q2 2133 Q1 213204 2132 Q3 213202 2132 Q1 21
B () VITALS
C \ T Temp F->C [3] - - - 3616°C + 36.74°C 36.56 Cel 369°C 3754°C 36°C+ = = - 36.75 Cel
T Heart rate merged [2] 92 beats/min 76 beats/min - 76 beats/min 96 beats/min - 75 beats/min - 92 beats/min 125 beats/mi... 126 beats/mi... - - 81 beats/min - 91 b
D \ Resp rate P ——— - - - 19 breaths/min 19 breaths/min - 19 breaths/min 23 breaths/mi.. 33 breaths/mi... - - - -
E \ T BP systolic merged [2] 138 mmHg *+ 148 mmHg *+ - 127 mmHg 121 mmHg 113mmHg 167 mmHg * 113 mmHg 11emmHg 140 mmHg * 106mmHg 136 mmHg * 128 mmHg 112
F \ T BP diastelic merged [2] 66 mmHg 75 mmHg - 79 mmHg 86 mmHg *+ 84 mmHg 73 mmHg 75 mmiHg 84 mmiHg 64 mmHg 65 mmHg 83 mmHg §2 mmHg
T Mean Arterial Pressure merged [2] - - - 94 mmHg 112 mmHg # - 99 mmHg §2 mmHg 101 mmHg *+ - - - -
G \ T Height in->cm [2) - - - - - - - - - - - - -
\ T Weight lbs->kg [4] - 60.78 kg - 71.85 kg - 73.94 kg 75.95 kg T4 kg 75.75 kg 80.74 kg - 7575 kg 7847 kg 79
® outeut
® INTAKE
() CHEMISTRY STUDIES

() ROUTIME SER-PLAS CHEM TESTS:
() Lytes 1998 Pnl SerPl
Sodium molar conc (Bld)
Sodium maolar conc PSSR 135mmolL + 131 mmolL ¢ 136mmolLl 4 139mmoll 136 mmolL + - 136 mmol/L 134 mmol/L ¢ 140 mmaol/L - - - 131 mmol/L +

Potassium molar conc (Bld)

Potassium molar conc difrinliepass. S mmol/lL + 332 mmol/L + - 404 mmolll  3.74 mmol/L - 4.5 mmel/L 384 mmol/L 366 mmol/L
02 maolar conc SRS 37 mmol/L 28 mmol/L 25 mmal/L 26mmoll 17 mmoliL + - 29mmol/l 21 mmolL + 23 mmol/L 4+ - - - 25 mmal/L
€02 molar conc (Bld) i - - - - - - - - 28.34 mmal/L
Chloride molar conc st 0Smmol/L ¢ 92mmoll ¢+ 96mmoll ¢ 105mmol/L  110mmollL + - 14 mmol/L  106mmol/L + 97 mmol/L - - - 95 mmal/L
HCO3 melar conc (Bld) i - - - - - - - - 27.22 mmal/L

(%) Renal function 2000 panel

/QC m)USN""“°“a'“b""‘"y°f""ed'°'“e https://lhcflowsheet.nim.nih.

”'nmuu
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EIIBENLEEHMTHESINS TR MERIE, BFE. BLUS1TIZE S INS, BFEH T LEOHERITIX
Y T=1=ATULELY,

.,'.‘-’.f.’

AMIT AZIZ
iLHNCBc;' ‘ LH C F |OWS h eet O n F H | R |C: pat-33378 Gender: male 0
s’

2 Overview Map Retrieved Observations: 16375 Total Observations: 16375 Columns: 66 Rows: 549

Name Sparkline 2149 Q2 2149 Q1 2148 Q4 2148 Q3 2148 Q2 2148 Q1 2147 Q4 2147Q3
A “F1Glucose mass conc dndibiauzs 101 mg/dl - 59 mg/dL 4 92mg/dL 167 mg/dL * 107 mg/dL 77 mg/dL 114 mg/dL
Glucose molar conc besmsebouid 4,66 mmol/L 677 mmol/L 627 mmol/L  10.27 mmol/L... - 2.66 mmol/L +  6.77 mmol/L
+1Glucose mass conc (Bld) Msdascisinlone 114 mg/dL ¢+ 231mg/dL * 145mg/dL * 138 mg/dL * 73 mg/dL - 91 mg/dL
B Glucose molar conc (Bld) Mesirsleacn 783 mmol/L ¢ 4.5 mmol/L 6.05 mmol/L 871 mmol/L +  5.44 mmol/L - 12.43 mmol/L...
Glucose mass conc (BIdC) bl iy
() CALCIUM TESTS
+[{Za|cium Mass conc RPN, g mg/dL 8.74 mg/dL 865mg/dL  807mg/dL+ 828mg/dL+ 8mg/dL+  845mg/dL ¥
C |Calcium moles conc aepinsirae e 2 26 mmol/L - 2.03 mmol/L ¢ 1.81 mmol/L  2.17 mmol/L + 2.5 mmol/L 239 mmol/L 242 mmol/L
lCaIcium.ionized mass conc T
(&) ALBUMIN TESTS
D ﬁﬂlbumin mass conc A~ 309 g/dl & 3.28 g/dL 4 3.91 g/dL 3.71 g/dL - - 408 g/dL
I';fi’tll::umin molar conc e 603,03 umol/I 650 umol/l  518.18 umol/l... 486.36 umol/l... - 656.06 umol/l  627.27 umol/l
© BILIRUBINS (CSH)

Biliruhin indirert mass rone et - N 42 ma/dl - - - - NN& ma/dl &

o My Ty e https://Ihcflowsheet.nim.nih.


https://lhcflowsheet.nlm.nih.gov/

FEHA T EDF., FNIZFEWVR—IZE 21707 Y ==&
., BEILBEANE=ICTEBRIN TS,

=5 oApps @ Form Widget Demo . CSVto JSON - CSV).. &Y searchloine [ Research, Statistics,... ‘ Pinyin with tone ma... & Left(side) - Standar... @ MewTab W Today's Paper US » Other bookmarks
‘i.;"
& AMIT AZIZ
!"HNCBC; L H C F IOWS h e et O n F H | R I0: pat-33378 Gender: male
—
Retrieved Observations: 16375 Total Observations: 16375 Columns: 66 Rows: 518
Name Sparkline 2149 Q2 2149 Q1 2148 Q4 2148 Q3 2148 Q2 2148 Q1 2147 Q4 2147 ¢
() GLUCOSE TESTS

A

1 Glucose Serum moles->mass [2]

107 mg/dL
B T Glucose Bld moles-»mass [3] 114 mg/dL * 231 mg/dL * 145 mg/dL * =
() CALCIUM TESTS
C 1 Calcium moles->mass [3] 8.65 mg/dL 8.28 mg/dL + 8 mg/dL + 8.45 mg/dL +
() ALBUMIN TESTS
D X Albumin moles->mass [2] 3.91 g/dL = 4.08 g/dL
® BILIRUBINS (CSH)
Bilirubin.indirect mass conc S - 0.42 mg/dL - - 0.08 mg/dL +
Bilirubin.direct mass conc ———— - 0.24 mg/dL - - 0.08 mg/dL +
T Bilirubin moles->mass [3] 0.44 mg/dL 0.49 mg/dL 0.24 mg/dL 0.42 mg/dL - 0.34 mg/dL

(¥) ALK PHOS TESTS

,J/Qﬁ_ m) U.S. National Library of Medicine
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FHIRPath

» FHIRPath (& FHIRO LA VR—% > FTH D
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FHIRPath -
FHIR Questionnaire Tf§ 5

« Questionnaire!) YV —X & %i&
— LEIDOEZFICEDVNTRIaTEE

SNEIDICTEHIENTET S,
19 % (PHQ-9)

- KRELHERIZEADVWTBMIROT25HET 5
—~EEIZEDWVTISIVAHLLDBENDYARIRAT7EHEST S
— D7 4—ILFOEZFIZEDWVTIA—ILFDEFEZEE) X F&E%

EYd B
NI ARNTT FHIRPath#

f=1£ CQL (FHIRPathZ# J+
SNf-SEB T In-xA =&,

J/QC_ m) U.S. National Library of Medicine

1LV

FHIR. Questionnaire!) YV —X [, FHIRPathTiEt s =K. &

JI*&T%)) EMEEINS. J:Um:ﬂ?.
1 TZE 5,

(FEERZREDN. 537 )



http://build.fhir.org/ig/HL7/sdc/

FHIRPath= D4l -
F9. EZRAAIMNESERICTRMATETT

"extension" : [
{
"url" " "
"valueExpression" : {
"name": "weight",
"language": "text/fhirpath",
"expression": "%resource.item.where(linkld='/29463-
7').answer.valueQuantity.value"

}
b A
"url" " "
"valueExpression" : {
"name": "height",
"language": "text/fhirpath",
"expression": "%resource.item.where(linkld='/8302-
2').answer.valueQuantity.value*0.0254"

,J/Qﬁ_ m) U.S. National Library of Medicine


http://hl7.org/fhir/StructureDefinition/variable
http://hl7.org/fhir/StructureDefinition/variable

BMI® FHIRpath=

{
"url": "http://hl7.org/fhir/StructureDefinition/questionnaire-
calculatedExpression”,
"valueExpression": {
"description”: "BMI calculation”,
"language" : "text/fhirpath”,
"expression": "((%weight/%height/%height*10 +0.5) div1)/10"
b
b

e FWWI A4V FTHHARTILTLWAEMERIL, EX/NMIELUTTRIERAT S
X 31D EN)

,J/Qﬁ_ m) U.S. National Library of Medicine



] ] I ‘ ‘\
FHIR QuestionnaireTO 2735 I VALY R %
\
EH9 o FHIRPathz=(
#Save MDelete @ESaveAs..~ [BShowAs.. ~
| Display Question Code ] Show Help/Description ] Keyboard Navigation On Input Fields Total # of Questions: 9
ard Coronary Heart Disease (10-year risk)
Name Value Units
— Age (in years) 30
— Gender Male v
— Do you smoke? ® Yes () No
— Systolic blood pressure 115 mm[Hg]
— Cholesterol [Mass/Vol] 75 mg/dL
— Cholesterol in HDL [Mass/Vol] 70 mg/dL
— Are you taking medication for high blood pressure? () Yes (@ No
Wlnputud.
10-year HCHD Risk Probabilily 0.02% FHIRPath"GO);T—_t[j:‘ Q E)]E(](:

SEHEN. COEAERENS,
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SDC Questionnaire7 75— 3>
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https://lhcforms.nlm.nih.gov/sdc
https://github.com/lhncbc/lforms-fhir-app
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.“-f"
s SDC Questionnaire App

'.f.‘\ An open-source app for Structured Data Capture Questionnaires, powered by the LHC-Forms form rendering widget Version: 0413
ersion: 0.11.

1 Name: Daniel Adams Gender: male DoB: 1925-12-23

EMEEDTHRT R B

= 2HS

Bl . s T A

— 3 =4, PN SLERS © Uploas

' ~— 3:3 -j- é E]? SN} 'i b ym| :% EE If you do nat have a [ Display Question Code [ Show Help/Description ) Keyboard Navigation On Input Fields  Total # of Questions: 13

5 s Questionnaire of your own to »
ﬁi/\ 0) E_E' H ” A ’ ' o upload, you can try downloading Study drug toxicity panel

one of our samples (saving it to

i — N N=R 1 file, and then uploading it here). Mame Value Units
CHIZIE, TRTHOEY |

1
\ . t 7_ - X _ — Glucose SerPl-mCnc 99 mag/dL
~ 8 —
j-L, z Ik :\g d~ é z ; ) j saved _ BUN SerPl-mCnc 14 mg/dL
iﬁ — S =— NPAN e ; ; Creat SerPl-mCnc
0) 7 71N 7— z I\ 75\ E i *L z QuestionnaireResponses: — 14 mag/dL
L \ é — BUM/Creat SerPl Type a number ma/magf{creat}
(o) Weight & Height tracking — Calcium SerPl-mCnc 9.2 mg/dL
panel
0THE/2018 12:26:52 — Prot SerPl-mCnc 7.1 gidL
< 3 — Albumin SerPl-mCnc 4 gldL
— Bilirub SerPl-mCnc 1.8 mg/dL
— ALP SerPlcCnc 58 uiL
Available Questionnaires: L AST SerPl-cCnc 20 UL
— Leukocytes [#ivolume] in Blood by Automated count Type a number 10°3/uL
Weight & Height tracking
panel — Erythrocytes [#/volume] in Blood by Automated count 5.32 10#6/uL
prngEme eI — Platelets [#volume] in Blood by Automated count Type a number 1046/l

US Surgeon General
family health portrait
0THOZ018 15:17:18

Study drug toxicity panel

W SERVICE

070218 151718

.

g assessment panel
0702099 161707

‘<qd' m U.S. National Library of Medicine PHQ-9 quick depression

gy gt



12D 7 4 =L FICEHBDEZANTE S

— Medications assessed [51963-7]

12D 7 4—J)L KIC
E#HDOEYaLE
BBl X 20 1) w9
L TZn s zHIBR.,

| % Ampicillin| | * coumarin

— (Gene(s) assessed [48015-0]
| x CFTR|[ x AAGAB|[ x FDXACB1]
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I_ Feslng down, depressed, or hopslessT [44255-8] & 2_Muore than half the days -

| Trouble faling or staying askeep, or skeeping too
MG 1. sevaraldays -

[44258-0]

%o)t%-ﬁﬁ-l-géhf:_x : 7': | Fecling tired or having Bile enengy [44254-1] & 1. Zaveraldays -
J: 6 PHQ-g 9 O’ﬁﬁﬂ]ﬁﬁ% | Poor appstite or oversating [44251-7] £ 1. $everal days -

| Feshng bad about yourself-or that you are a failure or
have bet yourself or your family down 1. Ssvaraldays -

[44253-7] @

| Troubds concentrat ng <n inengs, such as read ng e
NeWspapEer or Waliching DSeevisin 0. Hotatall bl

[44252.5] &

| Mowing or sp=aking so skowly that other people could

have noticed. Or the opposite-being so fidgety or

resiless that you have been moving arcund 3 bot 0. Hot at am
more than usua

[44253-3] &

T+ — L5
bnf-$ERE
ZBind %

| Thoughts that you would be better off dead, or of
hurting yourself in some way 1. Zaveral days
[442810-8] &

| Patient health guestionnaire ¥ Rem total score
[44231-3] ﬂ 2

L How difficult have these problems made i for you to
do your work, take care of things at home, or get
aleng with cther people?

[88722-7] @ ©

_<q¢ mU.S.National Library of Medicine



=LYy bY—R:1DOT4—ILFIZREFESA-O—FIE, #EOI7s—IIL OO —FKEIZE )
AMEERTES, LasixBOFANT B E. FIAFRELZEILYA XDERAZ21—2WET 5,

. -PAK (Pack) Q. Stopped + mixed Pack tal
. Beclomethasone (Nasal) 0, Active w 40 mcg/puff Metered dose spw 1 |
B Lasix(oral pin) a | Active v|| .
— Allergies and Other Dangerous Reactions 27 40 mg Tab <§l
Mame 3. 80mg Tab beyion
;. - e
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VARSI FHAY - HLIV2IBEZE LV R—
4 IR A ZIRAEVEADET

— Full narrative report [51969-4]
— Variant ISCN [81291-7]

— Versions of Coding Systems [divider04t]

— Human reference sequence assembly [62374-4] 4 NCBI35
o GRCh37

OTHER:

L HGVS version [ID] [81303-0]

ALCRITY cimemime Thlhioms] TOT44 0 77

8.5 N=fondNi.iBra

NI A—L DB

NCEBI36
GRCh38

INEWVWHZEDRTR

—Variant ISCN [81291-7]

L Versions of Coding Systems [divider(4t]

— Human reference sequence assembly [62374-4] ﬁ-

NCEBI35 NCBI36
GRCh37 GRCh38
OTHER:

— HGVS version [ID] [81303-0]



https://lhcforms.nlm.nih.gov/81247-9
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https://lhncbc.github.io/lforms-fhir-app/
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« 2T®MOTE LHNCBC/NLM FHIR Y —)L:

« GitHub X—< (LHNCBC/NLM FHIR apps [1}) :

» SDC (Structured Data Capture) & 5(Z:
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https://lhcforms.nlm.nih.gov/fhir
https://github.com/lhncbc-fhir
http://build.fhir.org/ig/HL7/sdc/

I+ —LELE— TE:
J4+—LEJLF— JavaScripta— F:
[ XT?D] Questionnaire ) V—XEMH L., —ED SDCEMEZFHYHR—FT 5

LHC FORM BUILDER
LHC J+—L EJLT—

,J/Qﬁ_ m) U.S. National Library of Medicine
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“-I" j S °
L = . . . — —_ N\ /r s
4= | Form Builder for LHC-Forms/FHIR Questionnaire Ir—LJLEa ~ o
- T~
Export « Import «+ Refresh Preview
rorm tame BUILD BASIC PROPERTIES BUILD ADVANCED PROPERTIES PREWEW WIDGET o JSON OUTPUT &
NewLForm
ADD NEW OR IMPORT FROM LOINC 1 US Surgeon General family health portrait [Modified 54127-6] NewLForm
+ 1 US Surgeon Genera... -
Name Value I— US Surgeon General family health portrait
1.1 My health history
a — Text® 9 US Surgeon General family health portrait — My health history
1.1.1 Name
112 Gender — Coding system @ LOINC + Custom — Name
o N . . Type a value
T o Code* @ Modified_54127-6
1.1.4 Twin — Local code 0 Type a value — Gender 0
Select one -
1.1.5 Adopted — Question instructions [1] 9 Type a value 4
— Birth date
SRAPEIES R AR L Repeat this item? [1] €@ O Yes ® No B . R
] ype a number mrm/ddiyyyy
1.1.7 Body height | section @ ® Yes © No
1.1.8 Weight — Twin
Select one -
1.1.9 Race 1. 2DC extension to FHIR Questionnaire
1110 Ethl’]iCiT.{.f . 2. LHC-Forms extension to FHIR Questionnaire L Adopted
[7]1.1.11 Diseases history ... Select one v
1.1.11.1 History of diseases — Parents related
1.1.11.2 Age range at onse... Select one h
"9 1 2 Familv membar hea . I — Body height -
N
Copyright | Privacy | Accessibility | Freedom of Information Act | Contact Us
UU.5. National Library of Medicine | U.S. Mational Institutes of Health | U.5. Department of Health and Human Service l'H \.gov

: _<q¢ m U.S. National Library of Medicine
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15 B B D45l

Ux#@&ﬁ
 BHEEDZEMNTED
s EEFIZHHEMEZHETES
c A—brarT)—rEYKR—

—E Answer item @ - |

9 HURL (autocomplete-lhcfz ~Anseriet @ v
_t) % LT?OtZT%é Type;avalue

Type a number

ZZIZERY TRaATFDEAERE]

‘j: %‘i;&ﬁg 7 ’]/ _)l/ I\\\% T:b§ -I-Addan. Answer item"
IJ X I\ (| @ﬁﬁ:ﬁ‘ )\j] é hj—_ % — Allow multiple an;vers’? 2] @ Ves s No
— Default answer Type a value

' Fﬁ E1_.|- (-j- b *LT’ ?ﬂ1_§ Z :I 7 % a — URL for externally defined answer list Type a value

B9 52 &EHTESD N 2

— Score calculation method [2] 9 * None TOTAL SCORE
,J/Qﬁ_ m) U.S. National Library of Medicine
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—E Answer item @ - |
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Type a number

ZZIZERY TRaATFDEAERE]

‘j: %‘i;&ﬁg 7 ’]/ _)l/ I\\\% T:b§ -I-Addan. Answer item"
IJ X I\ (| @ﬁﬁ:ﬁ‘ )\j] é hj—_ % — Allow multiple an;vers’? 2] @ Ves s No
— Default answer Type a value

' Fﬁ E1_.|- (-j- b *LT’ ?ﬂ1_§ Z :I 7 % a — URL for externally defined answer list Type a value

B9 52 &EHTESD N 2

— Score calculation method [2] 9 * None TOTAL SCORE
,J/Qﬁ_ m) U.S. National Library of Medicine
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https://ucum.nlm.nih.gov/
https://ucum.nlm.nih.gov/

LEBIBEGI) UCUMZEHE — 5] - BJLEGIA S B =BT
ANDEM|THRFE=NWRELRES, FEp9IZIX. 5
oD aMmMhonFE=~NERE /’779“672‘5 D)

UCUM Unit Conversions

99.6456 _ 5.48§
mg/dL Q mmol/L Q
mg/dL (milligram per deciliter) is a valid mmol/L {millimole per liter) is a valid
unit expression. unit expression.

Molecular weight of the substance being converted: [182.2

. National Library of Medicine


https://ucum.nlm.nih.gov/ucum-lhc/demo.html
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LOINC ¥ v E>YS

weee= | OINC Mapping Validator

Y

FHIR Tools | LHC-Forms Demo | Form Builder | Clinical Table Search Service | FHIR SDC SMART App |

The LOINC Mapping Validator

This web-based LOINC mapping validation tool uses the LOINC Mapping Validator library to check whether the LOINC mappings for the records in a given CSV file are appropriate.
Currently the validator only considers the unit of a record. It works best if the units used are UCUM units and can only recognize a limited number of non-UCUM units. This validator
may be improved down the road to support more non-UCUM units and to take into account the values as well as some other factors during validation.

Show more. .

Batch Validation of LOINC Mappings in C3V Files

Please select the file to validate, fill out the LOINC number column name and the unit column name figlds below, and then click the "validate" button to process the file. For
requirements on the input file format, please expand the introductory descriptions in the section above using the "Show more._ " link there.

CSV File to Validate: | Choose File | Mo file chosen

What is the column name for the LOINC number? [LO|NC Column Name ]

What is the column name for the UCUM unit? [Unit Column Name ]

It may take a while. When it finishes, depending on your browser's configuration, it will either ask you to specify where to save the results file, or directly save to your browser's pre-
configured save location. For details on the result file format, please see output file format.

Other Ways to Use the LOINC Mapping Validator

« Download the LOINC Mapping Validator library and use the command line batch-validation tool that comes with it
» Write your own program using the LOINC Mapping Validator library

< [

https://lhcforms.nlm.nih.gov/fhir/loinc-mapping-validator

SERVICy

7
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https://lhcforms.nlm.nih.gov/fhir/loinc-mapping-validator/
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