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ABBREVIATIONS

ICD: International Classification of Diseases

ICD-CM: International Classification of Diseases, Clinical Modification
ICD-10-PCS: International Classification of Diseases, Procedure Coding System

e ICD LOOKUP i|Page
Spiralogics



DEFINITIONS

ICD codes: It is a globally used diagnostic tool for epidemiology, health management and clinical
purposes. ICD codes are found on patient paperwork, including hospital records, medical charts, visit
summaries, and bills.

ICD 9 Codes: The International Classification of Diseases (ICD) is designed to promote international
comparability in the collection, processing, classification, and presentation of mortality statistics.

ICD 10 codes: It is revised version of ICD 9 codes. It has almost twice as many categories as ICD-9. Some
fairly minor changes have been made in the coding rules for mortality in this code.

ICD-10-CM: The International Classification of Diseases, Clinical Modification is used to code and classify
morbidity data from the inpatient and outpatient records, physician offices, and most National Center for
Health Statistics (NCHS) surveys.

ICD-9-CM: The International Classification of Diseases, Ninth Revision, Clinical Modification is the official
system of assigning codes to diagnoses and procedures associated with hospital utilization in the United
States.

ICD-10-CM/PCS: ICD-10-CM/PCS code sets will enhance the quality of data for tracking public health
conditions, improved data for epidemiological research, measuring outcomes and care provided to
patients, making clinical decisions, identifying fraud and abuse, designing payment systems/processing
claims.

ICD conversion: It is the code-to-code translation for both ICD-10 and ICD-9 code sets. It is used to
facilitate linking between the diagnosis codes in ICD-9-CM and the new ICD-10-CM code set.

Cause of injury: The ICD codes can be distinguished whether it is a cause of injury or not. For the cause of
injury codes, an ICD-9 code must begin with the letter “E,” and an ICD-10 code must begin with “V,” “W,”
IIX'II Or ”Y_”

Excluded code: There are certain ICD diagnosis codes which might not provide enough information
related to the cause and nature of an illness, incident or injury. These ICD codes are invalid for all
insurance type.

No fault excluded code: These ICD codes are invalid for 'No fault' insurance type, but are valid for other
insurance type.


https://www.cdc.gov/nchs/nvss/deaths.htm

1. Executive Summary

1.1 Purpose of Document

This document assists users of Spiralogics ICD Lookup application to navigate through the application. It
lays out detailed description of all the features and step-by-step guide for searching ICD codes and
converting the ICD-9 and ICD-10 codes to their equivalent codes with different search features. Along with
knowing how to move around within the application, it provides guidelines to users on how to get
familiarized with the application.

1.2 ldentification

Application URL https://icd.spiralogics.com/

oS Windows

Version 2.2.4

Browser Google Chrome, Microsoft Edge
1.3 Scope

Spiralogics ICD application is a lookup tool to provide a streamlined search Ul to its users while providing
the most relevant search results in an aesthetically pleasing user interface. The application provides
different search features such as conversions of ICD codes to their equivalent codes, auto complete
search, search boosting and others.

2. Design Overview

2.1 Background Information

There are many ICD lookups tools which mainly focuses on converting the ICD codes to their equivalent
codes. Those tools do not provide a user-friendly interface and it is difficult to search for ICD codes. Those
ICD lookup tools are not equipped to group the related ICD codes and display them in a tree structure.
They do not have any indication for ICD codes to inform the users whether the codes are cause of injury
or any kind of excluded ICD codes. The Spiralogics ICD Lookup system is dedicated exclusively to helping
the users look up ICD-10 codes and ICD-9 codes in a user-friendly manner. Spiralogics ICD application
eases the search for ICD-9 and ICD-10 codes with different search features including search suggestion,
fuzzy search, and stemming. It also provides a mechanism to rank the search results in order to provide
the most suitable results to the users with the least amount of effort from the users.

2.2 Application Overview

Spiralogics ICD application is a lookup tool to provide a streamlined search Ul to its users. User can enter
ICD codes, its descriptions or any medical terms in the search bar. The system displays and highlights the
entered keywords, synonyms, fuzzy search results as well as stemmers search results for the entered
keyword. When user enters any keyword, auto complete search options for that keyword are also
displayed. The application also provides search boosting feature to prioritize search according to the
selected section. Related ICD codes are also grouped and formed into tree structure to ease the users to
navigate through the list of codes and their descriptions. The application also provides an indication for
the ICD codes, whether they are cause of injury or any kind of excluded codes.

e ICD LOOKUP l|Page
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https://icd.spiralogics.com/

3. Getting into the System

Firstly, the user opens the browser and enters the URL for Spiralogics ICD application. Then, the user is
directed to the landing page. Landing page of the application presents an interface for searching the ICD
codes.

e ICD LOOKUP
rakogcs

ICD Lookup Tk for Mandatory I ance Reporting IMIR)

Fig(i): Landing Page

4. Using the System

4.1 Search Page

When a user enters the URL for Spiralogics ICD application and presses the ‘Enter’ key, the user is
redirected to the landing page which is a search page. User can enter the ICD codes, its descriptions or
any keyword related to the ICD code in the search bar.

e D LOOKUP

KD Lot Tool for Parestony bntarascs Raporting SR}

Fig(ii): Search bar
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4.1.1 Searching ICD Codes

In the search page, user can enter ICD codes as keywords in the search bar to search for the ICD codes
that matches the entered keyword.

@ ICD LOOKUP
Spiralogics

ICD Lookup Tool for Mandatory Insurance Reporting (MIR)

T42.3%14 X Q

T42.3X1APoisoning by barbiturates, sccidental (unintentional). initial encounter

Fig(iii): Search ICD codes

4.1.2 Auto Complete Search
When user enters certain keyword, most relevant ICD codes along with their description related to the
keyword are displayed below the search bar. The auto complete search results are displayed on entering

any part of the description or any ICD code. User can select any suggestion to make the search
more effective.

@ ICD LOOKUP
Spiralogics

ICD Lookup Tool for Mandatory Insurance Reporting (MIR)

accident X Q

Fig(iv): Auto Complete Search
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4.1.3 Search using misspelled terms
The system also supports fuzzy search. When user enters a keyword, the system shows the relevant
results even when the search terms are misspelled.

@ ICD LOOKUP
Spiralogics

1CD Lookup Tool for Mandatory Insurance Reporting (MIR)

[ a

Fig(v): Fuzzy search

4.1.4 Search using the stem of Queried Term
The system also has the feature for stemmers search. When user searches for any keyword, the
system reduces the words to the root word and displays results based on all the forms of that word.

e ICD LOOKUP
Spiralogics

ICD Lookup Tool for Mandatory Insurance Reporting (MIR)

Cered] x| a

Fig(vi): Stemmers search
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4.1.5 Embed code

An embed code has been made available for other developers to add the tool to their application. User
can click on the embed code button and then copy the code for the application and embed it to their code
as they will.

L

e 1CD LOOKUP
Speraiogics

D Loakup Taal far Mardlabory Indurance Reporting (MIR)

Tirpss wousr lowyword, WD) codkes or demcriptions (=}

i‘:v-rvr\ihiaiml &fs

Fig(vii): Embed code button

Ermbed to your site

ooy’ Paste B code bere OK use e cooy button betow

e L e
P Ly b D N Fametis et T bttt B pmet

Fig(viii): Window to copy the code
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4.2 Search Results Page

On entering keyword and then clicking on the search button or ‘Enter’ key in the search page, the user is
redirected to the search results page. The search results for the entered keyword are displayed in the
search results page.

Section 50 v Showing results 1- 50 of 64 for e849.6

0 20X 30 Possible ICD code detected in search. Search result has been adjusted to match the ICD codes only.

ICD10to ICD & Click here to view other possible results.
E849.6 icos|Y92.29 o0
Inchodecouseafiniuy BB Accidents occurring in public building

ED oth public building as place

277.00 cos| E84.9 o010
B cystic ibrosis without mention of meconium ileus

ED cystic fibrosis, unspecified

E879.6 icos| Y84.6 icoo

B uUrinary catheterization as the cause of abnormal reaction of patient, or of later complication, without mention
of misadventure at time of procedure

B urinary catheterization as the cause of abnormal reaction of the patient, or of later complication, without

mention of misadventure at the time of the procedure

E849.8 icos|Y92.89 icoo
BB Accidents occurring in other specified places
D) oth places as the place of occurrence of the external cause

© 2021 Spiralogics ICD Lookup Too! for Mandatory Insurance Reporting (MIR} ICD List Last Updated on: August 12,
Fig(ix): Search Results Page

4.2.1 Redirect back to home page
User can click on the logo of the application to redirect back to the home page.

Sevtion 5w Chysedivgg desudts 8 of 8 hor choiars
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Bl crciers suntcvben chobare eitor
B} choters surds v cholarss 01 beover aits
SOLY oo | ADOLY o

[+
B} croiars wmaprctad

9782 coo | TSOAPRA oo o
[ T
B £ By Bthvin? Bl tirid wROSSE. WSla

Fig(x): Redirect to home page
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4.2.2 Edit or enter new keyword
The search results page also consists of a search bar where the user can remove, edit or enter new
keywords to display the search results for that keyword.

e CDLDDHP

Sectien 10w Showing reties 1 8ol Blar cholee

R 35
00010 wcos |ADRD o
n Cholars dua ta v chodgrsg
B iy cits o utyiy E] crctars duspavibe o cholare 08 Bovar Chobae
BOLL cos | ADBL o
- Chidara dwn ta v cholene o b
u Chalagrs dua ta Ve dholpsn 01 Bover o
OOLY wcos | ADOY 25
[+ [
u Chilgra . vrapec “ad
FP82 oo | THOAFLA e

[+ L e

[ ] rerg by iy Bacte i visoor

Fig(xi): Search bar in Search results page

4.2.3 Reset the search bar
User can clear the keywords entered in search bar by clicking on the ‘x’ button.

Section 30 Shewaieg riults 1«8 ol Bior ool

KD P8 KD 10
DO wcos | ADID o

Bl crclens des tovbea chaleras

B b s o ey i [P S

DOLA wcos | ADDLL o
B crciens dustovbe choleas &

D iy chom 10 Wb oo Chapbpane O3 b

0OL.% wcov | ADLT oie
u CRLETS P pal Frbd
) cholens . erspecioed

FTBE cov | TERATIA o

BB rovoeng by choiars waicine
e by (ST Bt ipl v

Fig(xii): Reset button
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4.2.4 Pagination

4.2.4.1 Pagination information

User can also see the number of results shown in the page and total number of results of ICD codes for
the entered keyword on top of the search results page.

Section -{Mq-—.v-x 0o 217 A et ]

KO ¥ D W

52565 <01 KOBS4

 » ] e - ‘ ror -
g~ ot .ot

40410 o0 111200

o - o - e -

2 - e -

404.11 <20 11130

B rvovtmeive Ba o choonc tibmy Sansen. borgn with NEFE Sahoe
40402 vl

BB vrertocnne Sairt ond chvams hideey ansma, mobgrant, withont St Polters

Fig(xiii): Pagination information

4.2.4.2 Pagination buttons

User can view more search results for the keyword by clicking on the pagination buttons at the bottom
right of the search results page. User can click on the numbered pagination buttons to jump to a specific
page or click on the previous and next buttons to change the page sequentially.

O 0D 20 T82.09XA

Ly

10009

o Mt freese wraper tal

Swart

11253

? DUTE (cars e

1253

vaasen2

rry o wra s 1 Ivpans 3 e Lartery veed oF W pnag) arbed

e ICD LOOKUP
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Fig(xiv): Pagination buttons
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4.2.5 Highlighted keyword
When user performs a search using a keyword, the words in the search results page that match the
keyword entered by the user are highlighted.

Soction v Showing remite 1 so.cm»@

O SN0 W

52565 o 1K0BS4

o ‘ ‘ -
@ (] . bowh

40413 w0132

B e o S 3

T -

404.10 1niw

BB rvrenessve bt . -

0 -~ e rew

404 11 130

o - - " -

o - o ~os

404,02 <2 +1113.43

Fig(xv): Highlighted keyword

4.2.6 Highlighted synonyms
On entering keywords, the system also highlights the synonyms (words that have same meaning) of the
entered keyword in the search results page.

Sectin 5 Srowingrmits - 00 140 e )

© 99529 o
BB runecsed sterse ettecr or n-‘r--\ A and Bipp<a MAITIe
B tnchede cace o inury T45.625A
TA3.95XA <o
0 Asverse wtrect of wnasectind prychotropic drug, ineaf encouone
T43.625A o
T48.6X5A «o
0 s
TSO.2XSA o 1c

T42.1XSA w0
TS0.ZISA <o

Fig(xvi): Highlighted synonyms

e ICD LOOKUP 9|Page
Spiralogics



4.2.7 Fuzzy search results
The system also supports fuzzy search. When user enters a keyword, the system displays and highlights
the relevant results even when the queried terms are misspelled.

Sostion 1 Shnaing revsits 1 30 of 354 o [Ermner]
DD W
<D 100 €Y E816.% o) VABAXXA 0

[+] .,,....\4.‘..-.E}‘..L L L L L e rsm—
R el —==—) RIS P (e

EB818.1 <o o) VABAXXA o

D O rauatioiin mosws vebiasn v SR inariog passunger ioeuster sviSehs a1 han otenyy

B vinede Lovee o ey

[ oo [ T . Ll ety o—r

E816.0 <o o) VABSXXA o e

. Mtor R W Bt St 1 w3t of Lot 3 we SOV L5 A wn Y0 N ghme gy v g & ver

= e e e L e e B R (T

EB180 <o o) VABSXXA o

D Omer sansasionn mosis vodnie o BRI Iyering $1iver o7 nanes vy oM TR MORS VTS

B o 0om mr ot o memiatiin Uit B LTS R ot a e (Tom e}

Fig(xvii): Fuzzy results

4.2.8 ICD code search results
User can enter ICD codes as keywords to search for specific ICD code. The entered ICD codes are displayed
and highlighted in the search results.

(e CEN—S
——

St » -Mu—lﬂ!-ldl\:@
oot Pous e KD o SeARctnd 03 s Th Search renadl A Dees afiuatmd 10 math the )0 codet ondy
D VNEDY e
B ke chene o gy @D coosmmpn ngoesnson 2 P atidond, Wyl cneme? (B
o ahcls ot accidont e £3 R S R S o R RS
coter vehice st B rtwerch (s

Fig(xuviii): ICD code search results
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4.2.9 Fuzzy search results for ICD code
The application detects a possible ICD code and searches for the exact match to display in the search
results page. If user wishes to view other search results that are related to the keyword (fuzzy search

results), user can click on ‘click here’ on the notification message above the search results.

e X0 Loo
S

Section

COYNED W

(D!..(O‘

O nchste e of Sy

3w Dowing cenits 110 1l VELAOA

Ponaiie KD code S00octod on 1o w ek Soarch rewd? A Doens afintod Lo matah the 1D coten ovty
2 v (2P povASie rewaty

VABAXXA 001 £8161 o
B o pamenge mirvd m mernsi e em 1 ampors K0S VT SIS =Y BrE D (o )

B ot atcm v o s et Bun b1 sl e e on $he N g A o BrerangY o
B N )

Fig(xix): Fuzzy search for the ICD code

When user clicks on “click here’, all the fuzzy search results that are most relevant results for the entered
ICD code are highlighted and displayed in the search results.
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Fig(xx): Fuzzy search results for ICD code
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4.2.10 Stemmers Search Results
The system also has the feature for stemmers search. When user searches for any keyword, the
system reduces the words to the root word or stem and displays and highlights all the forms of that word.

Seeten ¥ Shewing revnits 1001 - 1080 of 1178 e ]

E819.4 . I VIDIXXA

E816.7 <o I VORAXXA

Fig(xxi): Stemmer results

4.2.11 ICD conversion with Section

The application is updated to allow users to select the preferred conversion between ICD 9 and ICD 10.
The options ‘ICD 9 to ICD 10’ and ‘ICD 10 to ICD 9’ are displayed to the left of the search results under
Section.

Section v Showing resits 1 Jof e VALANCA

° = - P— ‘
Q
E818.1 o | VABEXXA
= - . . - -
o -

Fig(xxii): Sections
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4.2.11.11CD conversion for ICD 9 to ICD 10’
By default, the application searches on ICD 9 to ICD 10 conversion table whenever a user performs a
search. By default, when a user performs a search, ICD 9 to ICD 10 conversion is selected and ‘Blue’ theme

is displayed for the application.

B sde tene ey

3 v Sowing reeuits 110 10hr B84

Fig(xxiii): Search boosting with ‘ICD 9’

4.2.11.2 Search boosting for ‘ICD 10 to ICD 9’
However, clicking on ICD 10 to ICD 9 option allows the users to search for corresponding ICD 9 code and
description for the entered ICD 10 code or description by searching on ICD 10 to ICD 9 conversion table.
On selecting ICD 10 to ICD 9, the color theme is changed to Green.

Section

B e mne o ey
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Fig(xxiv): Search boosting with ‘ICD 10’
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4.2.12 Grouping ICD Code and Form Collapsible Tree Structure

If an ICD 9 code has multiple ICD 10 codes or vice versa, the search results are grouped and formed into a
collapsible tree structure. When user searches for ICD code or any keyword, the relevant results are
grouped and then branched into sub-categories (branches) and are displayed under the corresponding
ICD code. The branches for the entered ICD code can be hidden using the collapse button and then again
expanded using the expand button.

0= CHEEEETS TS

Sextion % v Showing resuts - 1of L0 D53

ey e Pousitve ICD) Cocte eac e s 3earchy. Search resslt Aoe bown ativatnd 85 mateh the 100 Miuriad 20 match the (D codes andy

LD 184 KDY Codes oty CTCE Deve 10 v 00her possidle ressits.
1253 <0
B Arewrpam of hant (Siiima)

414,10 o0

B Inchude came of wry

B ivrm o et Ty eyl

414.19 o0

Sapchuen 30w Sheveling raiaiti 1« 1o Tier 2253
KRasn Poviiée M0 code detected in srirc Sareh et hin Seer adusted fa sadch Bhw 40D coden o
——— Ll b 2 v e POTLBM 1L

RS2 o

B il Lt oF Sy

Fig(xxvi): Grouping and Tree Structure of ICD code (collapsed)
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4.2.13 Indication for Cause of Injury and Exclusion
The search results are also labelled with the indication of the cause of injuries and the types of exclusions
of the ICD codes. An ICD code in the search result may contain the following tags:

e Cause of injury
e All excluded
e No fault excluded

4.2.13.1 Indication of Cause of Injury Code
The ICD codes can be distinguished whether it is a cause of injury or not. Such ICD codes are indicated as
‘Cause of Injury’.

SOYED 10

Fig(xxvii): Indication of ‘Cause of Injury’

4.2.13.2 Indication of All Excluded Code

There are certain ICD diagnosis codes that might not provide enough information related to the cause and
nature of anillness, incident or injury. These codes have been excluded from use. Such codes are indicated
as ‘Excluded’.

Q== CHES
S

ot 3w Shmeing tesit 1 1 od 1 hor B84
b inte dhrtwctind o iarch et rosall At o fiiitod 1o Suteh T KD ondies defn
L e KD # Sare fo verw hger sugwy m iy L
RASS oo | THRER cov
| [ 8 == i i e ""'E
[ T —— o ===

Fig(xxviii): Indication of ‘Excluded’ code

4.2.13.3 Indication of No Fault Excluded Code

There are certain ICD diagnosis codes that are resulting from injury to an individual or damage to property
in an accident, regardless of who is at fault for causing the accident. Such codes are indicated as ‘No
Fault Excluded’.

ICD LOOKUP 15|Page
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Fig(xxix): Indication of ‘No fault excluded’ code

4.2.13.4 Indication of Multiple Cause of Injury and Exclusions
A single ICD code may also have multiple indication of cause of conditions. The ICD code can be
both ‘Cause of injury’ and ‘Excluded’.

Q== e
——

Secton 3w Dowing rewits ] ol 1he VIDSAN
; ’
Do KD cocte Setatod in s wr A S areh ren? A Seen aliotwd 1o math the ICD codes andy
D 304 KDY 4 Ner e 1y v (2t
Yo2814 . 1EB498 o

n g 2a a0 ""

Fig(xxx): Multiple Indication

4.2.14 Page Size Selector

A dropdown is available in Search Results page to allow users to select the number of search results to be
displayed in a single page. User can select either of 10, 25 or 50 from the dropdown options. The Search
Results page displays 50 results in a page by default.
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Fig(xxxi): Page Size Selector

4.2.15 Filtering Result for Cause of Injury
A checkbox with label Include cause of injury (which is checked by default) is available to the left of search

results under Section. User can select or deselect the checkbox in order to filter the ICD codes that are

cause of injury. When a user deselects this checkbox, the ICD codes that are the cause of injury is removed

from the search results. The user can select the checkbox again to include the ICD codes that are cause of

injury.
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Fig(xxxii): Include Cause of Injury
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4.3 Swagger Ul

Swagger Ul has been made available for other developers to visualize and interact with the API's resources
without having any of the implementation logic in place. Developers can get access to Spiralogics ICD API
Swagger by just appending “/swagger” on the URL i.e., https://icd.spiralogics.com/swagger

@ srogee -

Spiralogics ICD API?

SearchAPI A

Schemas A
APIConverterCodeModel >
AplModelResult >
APISearchKeywordNine >
APISearchKeywordNineList >
APISearchKeywordTen >
APISearchKeywordTenList >

ResultModel >

Fig(xxviii): Swagger Ul

4.3.1 Search API
URL: https://icd.spiralogics.com/Search

The API takes keyword/phrase or ICD Codes as a parameter and returns up to 50 ICD 9 results  and 50
ICD 10 results based on entered keyword.

Example: https://icd.spiralogics.com/Search?Keyword=head
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https://icd.spiralogics.com/swagger
https://icd.spiralogics.com/Search
https://icd.spiralogics.com/Search?Keyword=head

SearchAPI ~

GET /search ~
Parameters Cancel
Name Description
Keyword
string head
(query)

Responses

- con/Search?Keywordshead" |

Request URL

Ittps://icd. spiralogics . con/Search?Keyword=head

Server respanse

Code Details

200 Response body

‘Abnormal findings on disgnostic imaging of skull and head, not elsewhere classified”,
1se”

"icd18 ExclusionStatus™: "Valid"
1

"icd9”: "266.61 "

"icds_Descriptis aplastic large cell lymphoma, lymph nodes of head, face, and neck,
"icd9_TrjuryStatus” e,

"icd9_ExclusionStatu

"convertedResult™: [

{
"icd18”: "C84.7

Fig(xxix): Search API

4.3.2 Convert API
URL: https://icd.spiralogics.com/Convert

The API takes a valid ICD code as a parameter and returns the corresponding converted ICD code
and description (convert ICD9 to 10 and vice versa).

Example: https://icd.spiralogics.com/Convert?code=e851
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https://icd.spiralogics.com/Convert
https://icd.spiralogics.com/Convert?code=e851

/Convert ~

Parameters Cancel
Name Description
code
28496
string
(query)

Responses

Curl

curl -X "GET" \

*https: //icd.spiralogics. com/Convert?code=e849.6' \

-H "accept: text/plain

Request URL

http

//icd. spiralogics . con/Convert *code=e849. 6
Server response

Code Details

200 Response body

£849.6",
200"

‘Successful”,

) &,
"icd9 Description™: "Accidents occurring in public building”,
)

rue",
"Excluded",

{
~icd1g™: "¥92.29 -,
"icd18_Description™: "Oth public building as place
"icdle_InjuryStatus™: "True”,
"icd16_ExclusionStatus”: “Excluded”

Fig(xxx): Covert API
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