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About This Guide

The Quanum® EHR FHIR API Reference Guide describes Quanum EHR’s implementation of the HL7® Fast
Healthcare Interoperability Resources (FHIR®) specification, which is a standard for exchanging healthcare
information electronically. The guide outlines the steps necessary for clients to connect to the

Application Programming Interface (API), as well as how to retrieve patient health information within
Quanum EHR (including example requests and responses).

Intended Audience

This guide is intended for third-party developers who are designing software applications to access patient
health information within Quanum EHR.
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Terms of Use

This is a legal agreement between "you" (a "Developer" or “User”) and Quest Diagnostics. You must accept
the Terms of Use (“Agreement”) in order to use the Quanum EHR public Application Programming Interface
(“API”). This Agreement describes your rights and your obligations if you use the Quanum EHR FHIR API. By
accepting this Agreement or by accessing or using the Quanum EHR FHIR API, you agree to be bound by this
Agreement.

If you are entering into this Agreement on behalf of a company or other legal entity (“Entity”), you represent
that you have the authority to bind such Entity to this Agreement. In that case, the terms “you” or “your”
shall also refer to such Entity. If you do not have such authority, or if the Entity does not agree to be bound
by this Agreement, the Entity and you may not use the Quanum EHR FHIR API. You acknowledge that this
Agreement is a contract between you and Quest Diagnostics, even though it is electronic and is not
physically signed by you and Quest Diagnostics.

API Definitions

As used herein: "Application” means any software application or product You offer, using the Quanum EHR
FHIR API. “API Documentation” means the documentation that Quest Diagnostics provides regarding use of
the Quanum EHR FHIR API. “API” means the publicly available Quanum EHR FHIR Programming Interface
(“API”). “Client” means the software used to make requests to the API. "HIPAA" means the Health Insurance
Portability and Accountability Act. "HITECH" means the Health Information Technology for Economic and
Clinical Health Act under Title Xlll of the American Recovery and Reinvestment Act.

API License and Restrictions

a Quest Diagnostics hereby grants you a revocable, limited, personal, non-sublicensable, non-exclusive,
and non-transferable license to use the API to develop, test, and support your Application, and to
integrate the Quanum EHR FHIR API with your Application. Your license is subject to the limitations
set forth in this agreement.

b You may not use the Quanum EHR FHIR API in a manner that accesses or uses any information
beyond what Quest Diagnostics allows under this Agreement or the APl Documentation; that changes,
breaks or circumvents any of the technical, administrative, process or security measures; that
disrupts or degrades the performance of the Quanum EHR FHIR API; or that tests the vulnerability of
Quest Diagnostics’ systems or networks.

¢ You may not transmit any viruses or other computer programming that may damage, detrimentally
interfere with, surreptitiously intercept, or expropriate any system or data.

d You may not attempt to reverse engineer or otherwise derive source code, trade secrets, or know-how
in the Quanum EHR FHIR API or any portion thereof.

e You acknowledge and agree that (i) Quest Diagnostics may modify the Quanum EHR FHIR API at any
time in Quest Diagnostics’ sole discretion and (ii) future versions of the Quanum EHR FHIR API may
not permit the operation of, or otherwise be compatible with any Developer App created hereunder.

f You may charge for your Application. However, you may not sell, rent, lease, sublicense, redistribute,
or syndicate access to the Quanum EHR FHIR API.

Quanum EHR - FHIR API Reference Guide 4



g You will not attempt to exceed or circumvent limitations on access, calls and use of the Quanum EHR
FHIR API, or otherwise use the Quanum EHR FHIR APl in a manner that exceeds reasonable request
volume, constitutes excessive or abusive usage, or otherwise fails to comply or is inconsistent with
any part of this Agreement or the Documentation.

h You may not use any portion of the Quanum EHR FHIR API for any unlawful or illegal activity.

i You may not distribute or allow access to the Quanum EHR FHIR API to anyone other than, if
applicable, the Entity on whose behalf you entered into this Agreement.

Security Measures and Protected Health Information (PHI)

a YOU ATTEST THAT YOU ARE AUTHORIZED TO ACCESS THE PHI YOU ARE REQUESTING THROUGH THE
SYSTEM, AND YOU AGREE TO HANDLE AND PROCESS SUCH INFORMATION ACCORDING TO ANY AND
ALL APPLICABLE LAWS. If you are a Developer, you agree to maintain suitable facilities, management,
operational, and physical controls to protect PHI and any Codes consistent with the security and
privacy controls imposed by HIPAA, HITECH, and any other federal, state, and local laws, where
applicable, and to treat all Codes with no less care and protection than that afforded to Protected
Health Information. You acknowledge and agree that you shall use the System only as and to the
extent permitted by applicable law, including any applicable import or export laws, and only for
applications related to the secure access to health information over the Internet, in a manner
compliant with the security and privacy rules of HIPAA, HITECH, and any other applicable law or
regulation. You acknowledge and agree that Company is not a Covered Entity. You agree that you will
not intentionally submit to Company or otherwise share with Company any Protected Health
Information and will not provide Company with access to any Protected Health Information except as
required for you to Use the System. You acknowledge and agree that Company only acts as a conduit
to transfer Protected Health Information or any other data between you and a Data Holder.

b You acknowledge that the System is a data transport tool and is not intended to serve as a medical
record, and that it is your sole responsibility to establish policies and procedures that ensure that the
content of any data accessed through the System is incorporated into a patient's medical record,
when applicable. You agree that it is your sole responsibility to provide or obtain any and all
necessary consents and to fulfill any and all obligations that are required by HIPAA, HITECH, or other
governmental statute or regulation prior to use, disclosure, or transmission of any Protected Health
Information or other data accessed through the System. You agree that Company has no obligation to
archive or otherwise store any PHI or other data transferred through the System. You acknowledge
that the data you request may not be accessible through the System when (i) you are denied access
by Data Holder to any or all of the data requested or the Data Holder does not respond to your request
for any reason, (ii) your request or the data provided by a Data Holder is not in a format recognized by
the System, (iii) your request would cause transfer size or frequency to exceed the allowable
maximum permitted by Company, (iv) the Codes you use to access the System are invalid, (v) this
Agreement terminates, or (vi) for any other reason. You acknowledge that Company does not control
the content of data accessed through the System, that data accessed through the System may
contain software viruses or other malicious content, that it is your sole responsibility to protect your
computer system from viruses, and that the Company has no responsibility to protect your computer
system from viruses or other malware. You agree that Company, in its sole discretion, reserves the
right not to enable Software or System for any particular Developer or User, should we determine, in
our sole discretion, that Use by the Developer or User is a threat to Company’s systems or negatively
impacts the Use of the System by other Users.
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¢ The network, operating system and software of your web servers, databases, and computer systems
(collectively, “Your Systems”) must be properly configured to securely operate your Application. Your
Application must use reasonable security measures to protect your users’ information. You must not
architect or select Your Systems in a manner to avoid the foregoing obligation. Your Systems shall use
supported versions of operating systems and databases for which patches are actively deployed and
shall be updated with security patches based on industry accepted standards and criticality. All
critical patches shall be applied within 30 days of release.

d You must promptly report any security deficiencies in, or intrusions to, your Systems to Quest
Diagnostics in writing via email to ITSecuritylncidentReporting@questdiagnostics.com. You will work
with Quest Diagnostics to immediately correct any security deficiency, and will immediately
disconnect any intrusions or intruder. In the event of any security deficiency or intrusion involving the
Application, or the Quanum EHR FHIR API, you will make no public statements regarding such
deficiencies or intrusions without prior written and express permission from Quest Diagnostics in
each instance.

Term and Termination

This Agreement will go into effect on the date upon which you agree to them, by accessing or using the
Quanum EHR FHIR API, and will continue until terminated as set forth herein. You may terminate this
Agreement by discontinuing use of the Quanum EHR FHIR API. Upon termination of this Agreement:

a Allrights and licenses granted to you will terminate immediately.

b You agree to promptly destroy Documentation and any other Quanum EHR FHIR APl information in
your possession or control that was received under this Agreement.

Disclaimers

a Warranties. THE QUANUM EHR FHIR API AND ALL RELATED COMPONENTS ARE PROVIDED ON AN “AS
IS” AND “AS AVAILABLE” BASIS WITHOUT ANY WARRANTIES OF ANY KIND, AND QUEST DIAGNOSTICS
EXPRESSLY DISCLAIMS ANY AND ALL WARRANTIES, WHETHER EXPRESS OR IMPLIED, INCLUDING,
BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY, TITLE, FITNESS FOR A
PARTICULAR PURPOSE, AND NONINFRINGEMENT. YOU ACKNOWLEDGE THAT QUEST DIAGNOSTICS
DOES NOT WARRANT THAT THE QUANUM EHIR FHIR API WILL BE UNINTERRUPTED, TIMELY, SECURE,
ERROR-FREE OR VIRUS-FREE, NOR DOES IT MAKE ANY WARRANTY AS TO THE RESULTS THAT MAY
BE OBTAINED FROM USE OF THE QUANUM EHR FHIR API, AND NO INFORMATION, ADVICE OR
SERVICES OBTAINED BY YOU FROM QUEST DIAGNOSTICS SHALL CREATE ANY WARRANTY NOT
EXPRESSLY STATED IN THIS AGREEMENT.

b Limitation of Liability. UNDER NO CIRCUMSTANCES AND UNDER NO LEGAL THEORY (WHETHER IN
CONTRACT, TORT, OR OTHERWISE) SHALL QUEST DIAGNOSTICS BE LIABLE TO YOU OR ANY THIRD
PARTY FOR (A) ANY INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, CONSEQUENTIAL OR PUNITIVE
DAMAGES, INCLUDING LOST PROFITS, LOST SALES OR BUSINESS, OR LOST DATA, OR (B) ANY
MATTER BEYOND QUEST DIAGNOSTICS’ REASONABLE CONTROL. THE PROVISIONS OF THIS SECTION
ALLOCATE THE RISKS UNDER THIS AGREEMENT BETWEEN THE PARTIES, AND THE PARTIES HAVE
RELIED ON THESE LIMITATIONS IN DETERMINING WHETHER TO ENTER INTO THIS AGREEMENT.
SOME JURISDICTIONS DO NOT ALLOW THE EXCLUSION OF IMPLIED WARRANTIES OR LIMITATION OF
LIABILITY FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES, WHICH MEANS THAT SOME OF THE
ABOVE LIMITATIONS MAY NOT APPLY TO YOU. IN THESE JURISDICTIONS, QUEST DIAGNOSTICS’
LIABILITY WILL BE LIMITED TO THE GREATEST EXTENT PERMITTED BY LAW.
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¢ Indemnity. You agree to defend, hold harmless and indemnify Quest Diagnostics, and its subsidiaries,
affiliates, officers, agents, employees, and suppliers, from and against any third party claim arising
from or in any way related to your or your users’ use of the Application or the Quanum EHR FHIR API,
or any violation of this Agreement, including any liability or expense arising from all claims, losses,
damages (actual and consequential), suits, judgments, litigation costs and attorneys’ fees, of every
kind and nature. In such a case, we will provide you with written notice of such claim, suit, or action.
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Getting Started

The Quanum EHR FHIR API is based on Release 4 (STU) of the FHIR standard. It is a RESTful API, where all
resource request are performed using HTTPS, the server responds with standard HTTP response codes, and
data is returned in JSON format. Additionally, the APl is secured using SMART® authorization ("SMART on
FHIR"), which is built on the OAuth 2.0 standard. For more information, see "Authentication and
Authorization" below.

Before you can access our API, you must complete our registration process, which will provide you with the
necessary credentials for authentication. If you're interested in registering for APl access, please download
and complete the Quanum EHR FHIR APl Access Request Form and submit via email. For any queries on the
registration process, please contact Quanum EHR FHIR API support team at
QuanumEHRFHIRAPI@questdiagnostics.com.

API| Endpoints

In URL examples throughout this guide, base_url is used to represent the environment. To access the Stage
or Production environment, use one of the following base URLs:

Stage

https://smartonfhir.elabs.stage.quanumsolutions.com/quanum-ehr-fhir-server/fhir

Production

https://smartonfhir.elabs.quanumsolutions.com/quanum-ehr-fhir-server/fhir

Authentication and Authorization

The Quanum EHR FHIR API uses SMART® authorization ("SMART on FHIR"), which is built on the OAuth 2.0
standard, for authentication and authorization. This framework provides secure access to patient data by
requiring that every resource request includes an access token (as the Bearer token) in the Authorization
header. At a high level, retrieving an access token involves:

1 Initiating an authorization grant request (to the authorization server's authorize endpoint URL). This
request contains parameters, such as scope, client ID, and redirect_uri.
Receiving an authorization code (from the authorization server) at the specified redirect_uri.

3 Submitting the authorization code for an access token (via HTTP POST to the authorization server’s token
endpoint URL).

Receiving an access token (from the authorization server) at the specified redirect_uri.
5 Receiving a new access token using a refresh token (via HTTP POST to the authorization server’s token
endpoint URL).

For more details about requesting an access token via the authorization code grant request or by using a
refresh token, see "Access Tokens" on the next page and "Refresh Tokens" on page 11.
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Access Tokens

Access tokens are used to make API requests on behalf of a user. To request an access token, you must
submit an authorization request to the authorize endpoint (see "Submit Authorization Request" below), and
then once successfully authorized, exchange the authorization code for an access token via a POST request
to the token endpoint (see "Exchange Authorization Code " on the next page).

Note: An access token and refresh token pair is issued (if offline_access is included in the scope) of the
authorization request. For more information about refresh tokens, see "Refresh Tokens" on page 11.
Submit Authorization Request

Create a request for authorization by adding the parameters outlined below to the query component of the
authorize endpoint URL, using the “application/x-www-form-urlencoded” format. If successful, the
authorization server returns a JSON response with the authorization code.

Authorize endpoint URL - https://base url/quanum-ehr-oidc/authorize

Request Parameter Description/Value

response_type code (authorization code)

client_id The client's identifier.

redirect_uri One of the client's pre-registered redirect URIs.

launch The launch value received when using the EHR launch flow.

scope A string that describes the access rights that the client application needs to

operate properly. The supported scope values are:

« launch
« offline_access
» openid
» profile
« patient/*.read

* user/*.read

state An opaque value used by the client to maintain state between the request and
callback. The authorization server includes this value when redirecting the
user-agent back to the client.

aud The url of the resource server. This is the same value as the iss parameter
(which is short for issuer, and identifies an EHR's base FHIR endpoint).

Response Field Description/Value

code The authorization code generated by the authorization server. The
authorization code expires shortly after it is issued (usually 1 minute) to
mitigate the risk of leaks.

state An opaque value used by the client to maintain state between the request and
callback.
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Exchange Authorization Code

After obtaining an authorization code, exchange the code for an access token via HTTP POST to the
authorization server’s token endpoint URL, using content-type application/x-www-form-urlencoded. An
Authorization header using HTTP Basic authentication is also required, where the user name is the client_id
and the password is the client_secret. If successful, the authorization server returns a JSON response with

the access token.

Token endpoint URL - https://base url/quanum-ehr-oidc/token

Request Parameter

Description/Value

grant_type authorization_code

code The authorization code received from the authorization server.
redirect_uri One of the client's pre-registered redirect URIs.

client_id The client's identifier.

Response Field

Description/Value

access_token

The access token issued by the authorization server.

token_type Bearer

expires_in Lifetime in seconds of the access token, after which the token will no longer be
accepted by the resource server. For example, the value 3600 means that the
access token will expire in one hour from the time the response was gen-
erated.

scope Scope of access authorized.

id_token Authenticated user identity and profile.

refresh_token

Token that can be used to obtain a new access token, using the same or a
subset of the original authorization grants.
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Refresh Tokens

A refresh token can be used to replace an expired access token without user intervention. The refresh token

is only available if offline_access was included in the scope of the authorization request. To request a new
access token, issue an HTTP POST including the parameters outlined below to the authorization server’s
token endpoint URL, using content-type application/x-www-form-urlencoded. An Authorization header

using HTTP Basic authentication is also required, where the user name is the client_id and the password is

the client_secret. If successful, the authorization server returns a JSON response with the new access
token and refresh token pair.

Token endpoint URL - https://base url/quanum-ehr-oidc/token

Request Parameter Description/Value

grant_type refresh_token

refresh_token The refresh token from a prior authorization response.

client_id The client's identifier.

scope The scopes of access requested. This value must be a strict sub-set of

the scopes granted in the original launch; no new permissions can be
obtained at refresh time. A missing value indicates a request for the
same scopes granted in the original launch. The supported scope values
are:

« offline_access

« openid
« patient/*.read
Response Field Description/Value
access_token The new access token issued by the authorization server.
token_type Bearer
expires_in Lifetime in seconds of the access token, after which the token will no

longer be accepted by the resource server. For example, the value 3600
means that the access token will expire in one hour from the time the
response was generated.

scope Scope of access authorized. This will be the same as the scope of the
original access token, and it can be different from the scopes requested
by the application. The supported scope values are:
« offline_access
» openid

* patient/*.read

refresh_token The new refresh token issued by the authorization server.

Quanum EHR - FHIR API Reference Guide
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Response Codes

The Quanum EHR API uses standard HTTP response codes to indicate the status of a request. This section
lists some of the possible response codes and provides an example 404 response.

Response Code

Description

200 The request was completed successfully.

400 The request was not properly constructed.

401 The user credentials were not authorized.

404 The requested resource was not found, or no entries were found for the given
search parameters.

500 An internal server error occurred.

Not Found Response

When no data is found for the given search parameters, a 404 code with the following response (JSON) body

is returned:

Note: The response body will include the specific resource being queried, where resource is used in this

example.
{
"resourceType": "OperationOutcome",
"issue": [
{
"severity": "error",
"code": "processing",
"diagnostics": "No resource entries found for the

given search criteria."

Quanum EHR - FHIR API Reference Guide
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Resources

A FHIR resource represents exchangeable pieces of health care data, such as patient problems or
medications. The table below describes the FHIR resources and the corresponding Common Clinical Data
Set (CCDS) elements supported by the Quanum EHR FHIR API. You can request patient data from a
particular resource, or request that all patient data (for the supported resources) be returned as a Base64
encoded, compressed CCDA. For more information about retrieving all patient data, see "Document
Reference (All Patient Data)" on page 81. Additionally, all resources are read-only; methods other than GET

are not supported by this API.

Note: For general information on FHIR resources, see the HL7 FHIR documentation.

CCDS Element Resource
Patient Name Patient
Sex Patient
Date of Birth Patient
Race Patient
Ethnicity Patient
Preferred Language Patient

Smoking Status

SmokingStatus (Observation)

Problems

Condition

Medications

MedicationStatement

Medication Allergies

Allergylntolerance

Laboratory Tests

LabResults

Laboratory Values(s)/Result(s)

LabResults (Observation)

Vital Signs VitalSigns (Observation)
Procedures Procedure
Care Team Member(s) CareTeam

Immunizations

Immunization

Unique Device Identifier(s) for a Patient’s Implantable
Device(s)

Device

Assessment and Plan of Treatment

Assessments (Clinicallmpression)

Goals

Goal

Health Concerns

HealthConcerns (Condition)
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Patient

Description Retrieves a patient’s demographic information.
Method GET
Supported Interactions » Search
* Read
Response Format application/JSON
Parameters

The following search parameters are supported for the Patient resource.

Note: If no entries are available for the specified parameters, a 404 response code is received. For an

example of this response, see "Not Found Response" on page 12.

Parameter Description Type Reqg'd
given The patient's first name. string N
family The patient's last name. string Y
name The patient's given (first) or family (last) name. string N
telecom The patient's phone number. string N
identifier The patient’s unique identifier. The patient identifier can be string N
retrieved by performing a patient search.
birthdate The patient's birth date, in the following format: date N
yyyy-mm-dd
gender The patient's gender. Supported values include: male, female,  string N
other, and unknown.
Response Fields
The following fields may appear in a JSON response for the Patient resource.
Field Description Type Cardinality
resourceType Identifies the resource. Patient 1..1
id The unique identifier for the patient. Identifier 1..1
active Identifies whether the patient's record is  boolean 0..1
active.
name The patient's name. HumanName 0..*
Quanum EHR - FHIR API Reference Guide 14



Field Description Type Cardinality
gender The patient's gender. Supported values code 0..1
include male, female, other, and
unknown.
birthDate The patient's date of birth. date 0..1
address The patient's postal address. Address 0..*
maritalStatus The patient's marital status. CodeableConcept 0..1
communication The language(s) that can be used to BackboneElement  0..*
communicate with the patient.
managingOrganization  The organization responsible for updating Reference 0..1

the patient's record.

(Organization)

Example Requests and Responses

Note: For information about the environments represented by base_url in the examples below, see

"API Endpoints" on page 8.

Read - Request

Returns demographics for a specific patient using the patient's identifier:

GET https://base url/quanum-ehr-fhir-server/fhir/Patient/

2c92a61179378ae2017938b606d04c0f
Read - Response (JSON)

{

"resourceType": "Patient",
"id": "2c92a61179378ae2017938b606d04cO0f",
"extension": [
{
"url": "http://hl7.org/fhir/us/core/StructureDefinition/us-core-race",
"extension": [
{
"url™: "http://hl7.org/fhir/us/core/StructureDefinition/us-core-race",
"valueCodeableConcept": {
"coding": [

{

"system": "http://hl7.org/fhir/v3/Race",

"code": "2108-9",

"display": "European "

I
"text": "European "

Quanum EHR - FHIR API Reference Guide
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"url": "http://hl7.org/fhir/us/core/StructureDefinition/us-core-ethnicity",

"extension": [
{
"url": "http://hl7.org/fhir/us/core/StructureDefinition/us-core-ethnicity",
"valueCodeableConcept": {
"coding": [
{
"system": "http://hl7.org/fhir/v3/Ethnicity",
"code": "2186-5",
"display": "Not Hispanic or Latino "
}
1,
"text": "Not Hispanic or Latino "
}
}
]
}
1,
"identifier": [
{
"type": {
"coding": [

{
"system": "http://hl7.o0rg/fhir/v2/0203",

"code": "MR",
"display": "Medical record number"
}
1,
"text": "Medical record number"

s
"system": "urn:0id:2.16.840.1.113883.3.345.3",

"value": "A89-B23"
}
1,
"active": true,
"name": [
{
"text": "Robert Smith",
"family": "Smith",
"given": [
"Robert"
]
}
1,
"telecom": [
{
"system": "phone",

Quanum EHR - FHIR API Reference Guide
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"value": " (513) 111-2222",

"use": "home"
s
{
"system": "phone",
"value": " (513) 222-3333",
"use": "mobile"
I
{
"system": "email",
"value": "rsmith@email.com"
}
1s
"gender": "male",
"birthDate": "1965-09-23",
"address": [
{
"line": [

"1175 Central Street"
1,
"city": "Cincinnati",
"state": "OH",
"postalCode": "45211"

1,
"maritalStatus": {
"coding": [
{
"system": "http://hl7.org/fhir/ValueSet/marital-status",

"code": "M",
"display": "Married"
}
]
b
"communication": [
{
"language": {
"coding": [

{
"system": "http://hl7.org/fhir/valueset-languages.html",

"code": "en"
}
1,
"text": "English"
}
}
Is
"managingOrganization": {

"display": "2c92a6bc70c50de60170£96e538a028e"

Quanum EHR - FHIR API Reference Guide
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}

Search - Request

Returns one or more patients (as a bundle) using the specified given and family name:

GET https://base url/quanum-ehr-fhir-server/fhir/Patient?family=Smithé&given=Robert
Search - Response (JSON)

{
"resourceType": "Bundle",
"id": "l4la0a2e-7ea8-476e-8£57-db78368d2d51",
"meta": {
"lastUpdated": "2021-05-06T15:31:07.729+00:00"
I
"type": "searchset",
"total": 1,
"link": [ {
"relation": "self",
"url": "https://base_url/quanum-ehr-fhir-server/fhir/Patient?family=Smith&given=Robert"
Pl
"entry": [ {
"fullUrl": "https://base url/quanum-ehr-fhir-server-
/fhir/Patient/2c92a61179378ae2017938b606d04c0£f™,
"resource": {
"resourceType": "Patient",
"id": "2c92a61179378ae2017938b606d04c0f",
"extension": [ {
"url": "http://hl7.org/fhir/us/core/StructureDefinition/us-core-race",
"extension": [ {
"url": "http://hl7.org/fhir/us/core/StructureDefinition/us-core-race",
"valueCodeableConcept": {
"coding": [ {
"system": "http://hl7.org/fhir/v3/Race",
"code": "2108-9",
"display": "European "
11y
"text": "European

PRI Y,

"url": "http://hl7.org/fhir/us/core/StructureDefinition/us-core-ethnicity",
"extension": [ {
"url": "http://hl7.org/fhir/us/core/StructureDefinition/us-core-ethnicity",
"valueCodeableConcept": {
"coding": [ {
"system": "http://hl7.org/fhir/v3/Ethnicity",
"code": "2186-5",
"display": "Not Hispanic or Latino "

o
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"text": "Not Hispanic or Latino "
Pri1,

"identifier": [ {
"type": |
"coding": [ {
"system": "http://hl7.org/fhir/v2/0203",
"code": "MR",
"display": "Medical record number"
Hy
"text": "Medical record number"
I
"system": "urn:0id:2.16.840.1.113883.3.345.3",

"value": "A89-B23"
11,

"active": true,

"name": [ {

"text": "Robert Smith",
"family": "Smith",
"given": [

"Robert"
131,

"telecom": [ {
"system": "phone",
"value": " (513) 111-2222",
"use": "home"

}y
{
"system": "phone",
"value": " (513) 222-3333",
"use": "mobile"
I
{
"system": "email",
"value": "rsmith@email.com"
11y

"gender": "male",

"birthDate": "1965-09-23",

"address": [ {
"line": [

"1175 Central Street"
1,

"city": "Cincinnati",
"state": "OH",
"postalCode": "45211"
11,
"maritalStatus": {
"coding": [ {
"system": "http://hl7.org/fhir/ValueSet/marital-status",
"code": "M",
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"display": "Married"
11},

"communication": [
{
"language": {
"coding": [

{
"system": "http://hl7.org/fhir/valueset-languages.html",
"code": "en"

11,

"text": "English"
Pr1,
"managingOrganization": {
"display": "2c92a6bc70c50de60170£96e538a028e"
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Condition (Problems)

Description Retrieves a patient’s conditions (problems).
Method GET
Supported Interactions « Search
* Read
Response Format application/JSON
Parameters

The following search parameters are supported for the Condition resource.

Note: If no entries are available for the specified parameters, a 404 response code is received. For an
example of this response, see "Not Found Response" on page 12.

Parameter Description Type Reqg'd

patient The patient’s unique identifier. The patient identifier can be string Y
retrieved by performing a patient search. For more
information, see "Patient" on page 14.

identifier The unique identifier for a specific clinical entry. string N
The clinical entry identifier can be retrieved by performing a
search for a patient's conditions.

startDate A date used to filter entries by clinically relevant date, in the date N
following format:
yyyy-mm-dd

If a start date is specified, only entries with a clinically
relevant date that occurs on or after the specified start date
are returned.

Note: A start date may be used with or without an end date.

endDate A date used to filter entries by clinically relevant date, in the date N
following format:
yyyy-mm-dd

If an end date is specified, only entries with a clinically
relevant date that occurs on or before the specified end date
are returned.

Note: An end date may be used with or without a start date.
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Response Fields

The following fields may appear in a JSON response for the Condition resource.

Field Description Type Cardinality
resourceType Identifies the resource. Condition 1..1
id The unique identifier for the clinical entry. Identifier 1..1
clinicalStatus The status of the condition. Supported values code 0..1

include active or inactive.

category A category assigned to the condition. Problem CodeableConcept 1..1
is the only supported value.

code The identified problem. CodeableConcept  0..1

subject The patient associated with the condition, Reference(Patient) 1..1
described by the patient's unique identifier
preceded by Patient/.

onsetDateTime The actual or estimated date and time the dateTime 0..1
condition began.

Example Requests and Responses

Note: For information about the environments represented by base_url in the examples below, see
"API Endpoints" on page 8.

Read - Request
Returns a single condition entry for the patient using the specified clinical entry identifier:

GET https://base url/quanum-ehr-fhir-server/fhir/Condition/
2c92a6117946¢c196017947ccaddale’7

Read - Response (JSON)

{

"resourceType": "Condition",

"id": "2c¢92a6117946¢c196017947ccaddale77",

"clinicalStatus": {

"coding": [
{

"system": "active",
"code": "http://terminology.hl7.org/CodeSystem/condition-clinical",
"display": "Active"

1,
"text": "Active"
b
"verificationStatus": {
"coding": [

{
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"system": "unconfirmed",
"code": "http://terminology.hl7.org/CodeSystem/condition-ver-status",

"display": "Unconfirmed"

I

"text": "Unconfirmed"
}o
"category": [

{

"coding": [
{
"system": "http://hl7.org/fhir/condition-category",

"code": "problem",
"display": "Problem"
}
]
}
1,
"code": {
"coding": [
{
"system": "icdlOcm",
"code": "I50.2",
"display": "Systolic (congestive) heart failure"

b
"subject": {
"reference": "Patient/2c92a61179378ae2017938b606d04c0f"

bo
"onsetDateTime": "2021-04-02T00:00:00+00:00"

}

Search - Request

Returns one or more condition entries (as a bundle) for the patient in the specified date range:

GET https://base url/quanum-ehr-fhir-server/fhir/Condition?patients=
2c92a61179378ae2017938b606d04cO0f&startDate=2021-01-01&endDate=2021-05-31

Search - Response (JSON)

Note: Only a portion of the response is included for this example.

"resourceType": "Bundle",
"id": "5e6bde77-c782-44fb-aal2-e6b70£f0ac9cl",
"meta": {

"lastUpdated": "2021-05-11T15:29:36.526+00:00"
by
"type": "searchset",
"total": 2,
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"link": [
{
"relation": "self",
"url": "https://base url/quanum-ehr-fhir-server/fhir/Condition?endDate=2021-05-
3l&patient=2c92a61179378ae2017938b606d04c0f&startDate=2021-01-01"
}
Is
"entry": [
{
"fullUrl": "https://base url/quanum-ehr-fhir-
server/fhir/Condition/2¢c92a6117946c196017947cb8ab20e76",
"resource": {
"resourceType": "Condition",
"id": "2c92a6117946c196017947cb8ab20e76",
"clinicalStatus": {
"coding": [
{
"system": "active",
"code": "http://terminology.hl7.org/CodeSystem/condition-clinical",
"display": "Active"

1,
"text": "Active"
I
"verificationStatus": {
"coding": [
{
"system": "unconfirmed",
"code": "http://terminology.hl7.org/CodeSystem/condition-ver-status",

"display": "Unconfirmed"

1,
"text": "Unconfirmed"
by
"category": [
{
"coding": [
{
"system": "http://hl7.org/fhir/condition-category",
"code": "problem",

"display": "Problem"
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Smoking Status

Description Retrieves a patient’s smoking status.
Note: The SmokingStatus resource is an implementation of the FHIR
Observation resource.

Method GET

Supported Interactions « Search
+ Read

Response Format

application/JSON

Parameters

The following search parameters are supported for the Smoking Status resource.

Note: If no entries are available for the specified parameters, a 404 response code is received. For an
example of this response, see "Not Found Response" on page 12.

Parameter

Description

Type Required

patient

The patient’s unique identifier. The patient identifier can
be retrieved by performing a patient search. For more
information, see "Patient" on page 14.

string Y

identifier

The unique identifier for a specific clinical entry. The
clinical entry identifier can be retrieved by performing a
search for a patient's smoking status.

string N

startDate

A date used to filter entries by clinically relevant date, in
the following format:

yyyy-mm-dd

If a start date is specified, only entries with a clinically
relevant date that occurs on or after the specified start
date are returned.

Note: A start date may be used with or without an end
date.

date N

endDate

A date used to filter entries by clinically relevant date, in
the following format:

yyyy-mm-dd

If an end date is specified, only entries with a clinically
relevant date that occurs on or before the specified end
date are returned.

Note: An end date may be used with or without a start
date.

date N
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Response Fields

The following fields may appear in a JSON response for the Smoking Status resource.

Field Description Type Cardinality
resourceType Identifies the resource. SmokingStatus 1..1
id The unique identifier for the clinical entry. Identifier 1..1
status The status of the observation. Final is the code 1.1

only supported value.

category Classifies the general type of observation CodeableConcept 1..1
being made.

code Observation’s type or code. CodeableConcept 1..1

subject The patient associated with the smoking  Reference(Patient| 1..1
status, described by the patient's unique  Group | Device |
identifier preceded by Patient/. Location)

issued The date and time this observation was instant 0..1
recorded.

valueCodeableConcept = The smoking status. CodeableConcept  0..1

Example Requests and Responses

Note: For information about the environments represented by base_url in the examples below, see
"API Endpoints" on page 8.

Read - Request
Returns a single smoking status entry for the patient using the specified clinical entry identifier:

GET https://base url/quanum-ehr-fhir-server/fhir/SmokingStatus/
2c92a611794242da017942e22dafllbd

Read - Response (JSON)

{

"resourceType": "SmokingStatus",
"id": "2c92a611794242da017942e22dafllbd",
"meta": {

"profile": [

"http://hl7.0org/fhir/Observation"

by

"text": {
"status": "generated",
"div": "<div xmlns=\"http://www.w3.0rg/1999/xhtml\"><p>Start Date/Age: 4/2021; Notes:

As of 5/6/2021</p></div>"
b

"status": "final",
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"category": [
{
"coding": [
{
"system": "http://hl7.org/fhir/observation-category",

"code": "social-history",
"display": "Social History"
}
1,
"text": "Social History"
}
1,
"code": {
"coding": [

{
"system": "http://loinc.org",
"code": "72166-2",
"display": "Tobacco smoking status NHIS"

b

"subject": {

"reference": "Patient/2c92a61179378ae2017938b606d04c0f"
by
"effectiveDateTime": "2021-05-06T18:13:09+00:00",
"issued": "2021-05-06T18:13:09.679+00:00",
"valueCodeableConcept": {
"coding": [
{
"system": "http://snomed.info",
"code": "428041000124106",
"display": "Current some day smoker"
}
1,
"text": "Current some day smoker"

}

Search - Request

Returns one or more smoking status entries (as a bundle) for the patient in the specified date range:

GET https://base url/quanum-ehr-fhir-server/fhir/SmokingStatus?patient=
2c92a61179378ae2017938b606d04c0f&startDate=2021-05-01&endDate=2021-05-31

Search - Response (JSON)

Note: Only a portion of the response is included for this example.

"resourceType": "Bundle",
"id": "784b803c-29bb-4a9e-8359-1ele9db87d61",
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"meta": {
"lastUpdated": "2021-05-11T15:33:36.279+00:00"
bo

"type": "searchset",
"total": 2,
"link": [
{
"relation": "self",
"url": "https://base url/quanum-ehr-fhir-server/fhir/SmokingStatus?endDate=2021-05-

3lépatient=2c92a61179378ae2017938b606d04cO0f&startDate=2021-05-01"
}
1,
"entry": [
{
"fullUrl": "https://base url/quanum-ehr-fhir-server-
/fhir/SmokingStatus/2c92a611794242da017942e22dafllbd",
"resource": {
"resourceType": "SmokingStatus",
"id": "2c92a611794242da017942e22dafllbd",
"meta": {
"profile": [
"http://hl7.0org/fhir/Observation"

by
"text": {

"status": "generated",

"div": "<div xmlns=\"http://www.w3.0rg/1999/xhtml\"><p>Start Date/Age:

Notes: As of 5/6/2021</p></div>"

s

"status": "final",

"category": [

{
"coding": [
{

"system": "http://hl7.org/fhir/observation-category",
"code": "social-history",

"display": "Social History"

I

"text": "Social History"

1,
"code": {
"coding": [
{
"system": "http://loinc.org",
"code": "72166-2",
"display": "Tobacco smoking status NHIS"

4/2021;
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Medication Statement

Description Retrieves a patient’s medication history, not including vaccines. For
information about retrieving vaccines, see "Immunization" on page 57.
Method GET
Supported Interactions » Search
* Read

Response Format

application/JSON

Parameters

The following search parameters are supported for the Medication Statement resource.

Note: If no entries are available for the specified parameters, a 404 response code is received. For an
example of this response, see "Not Found Response" on page 12.

Parameter

Description

Type Reqg'd

patient

The patient’s unique identifier. The patient identifier can
be retrieved by performing a patient search. For more
information, see "Patient" on page 14.

string Y

identifier

The unique identifier for a specific clinical entry. The
clinical entry identifier can be retrieved by performing a
search for a patient's medications.

string N

startDate

A date used to filter entries by clinically relevant date, in
the following format:

yyyy-mm-dd

If a start date is specified, only entries with a clinically
relevant date that occurs on or after the specified start
date are returned.

Note: A start date may be used with or without an end
date.

date N

endDate

A date used to filter entries by clinically relevant date, in
the following format:

yyyy-mm-dd

If an end date is specified, only entries with a clinically
relevant date that occurs on or before the specified end
date are returned.

Note: An end date may be used with or without a start
date.

date N
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Response Fields

The following fields may appear in a JSON response for the Medication Statement resource.

Field Description Type Cardinality

resourceType Identifies the resource. MedicationStatement 1..1

id The unique identifier for the Identifier 1..1
clinical entry.

status Indicates the status of the code 1..1
medication. Supported values
included active, completed,
entered-in-error, or intended.

medicationCodeableConcept = The medication that was taken = CodeableConcept 1..1
or is being taken.

effectivePeriod The period of time that the Period 0..1
medication was taken.

dateAsserted The date/time that the med- dateTime 1..1
ication was issued.

subject The patient associated with the Reference(Patient | 1..1
medication, described by the Group)
patient's unique identifier
preceded by Patient/.

dosage Indicates how the medication Dosage 1.1
is/was being taken.

reasonCode An associated diagnosis. CodeableConcept 0..*

Example Requests and Responses

Note: For information about the environments represented by base_url in the examples below, see

"API Endpoints" on page 8.

Read - Request

Returns a single medication entry for the patient using the specified clinical entry identifier:

GET https://base url/quanum-ehr-fhir-server/fhir/MedicationStatement/
2c92a6117946c1960179481fcc721d8d

Read - Response (JSON)

{

"resourceType": "MedicationStatement",
"id": "2c92a6117946c1960179481fcc721d8d",

"status": "active",

"medicationCodeableConcept": ({

"coding": [
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"system": "http://www.nlm.nih.gov/research/umls/rxnorm",

"display": "lidocaine-phenylephrine ophthalmic"

I
"text": "lidocaine-phenylephrine ophthalmic 10 mg-15 mg/mL solution"

bo
"subject": {
"reference": "Patient/2c92a61179378ae2017938b606d04c0f"
by
"effectivePeriod": {
"start": "2021-04-28T00:00:00+00:00"

o
"dateAsserted": "2021-04-28T00:00:00+00:00",

"dosage": [
{
"text": "1 drop solution ",
"route": {
"coding": [
{

"system": "http://hl7.org/fhir/ValueSet/route-codes",
"code": "INTO"

}

Search - Request

Returns one or more medication entries (as a bundle) for the patient in the specified date range:

GET https://base url/quanum-ehr-fhir-server/fhir/MedicationStatement?patient=
2c92a61179378ae2017938b606d04c0f&startDate=2021-05-01&endDate=2021-06-01

Search - Response (JSON)

{

"resourceType": "Bundle",
"id": "f0fad769-8620-43d5-b0d5-18be5cdl0adl",

"meta": {
"lastUpdated": "2021-05-07T14:52:40.974+00:00"

}y

"type": "searchset",
"total": 1,
"link": [
{
"relation": "self",
"url": "https://base url/quanum-ehr-fhir-server-

/fhir/MedicationStatement?endDate=2021-06-01&pa-
tient=2c92a61179378ae2017938b606d04cO0f&startDate=2021-05-01"
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1,
"entry": [
{
"fullUrl": "https://base_url/quanum-ehr-fhir-server-
/fhir/MedicationStatement/2c92a6117946¢c1960179481db8b91d8b",
"resource": {
"resourceType": "MedicationStatement",
"id": "2c92a6117946c1960179481db8b91d8b",
"status": "active",
"medicationCodeableConcept": {
"coding": [
{
"system": "http://www.nlm.nih.gov/research/umls/rxnorm",
"code": "855318",

"display": "warfarin"

1,
"text": "warfarin 3 mg tablet"
I
"subject": {
"reference": "Patient/2c92a61179378ae2017938b606d04c0Of"
s
"effectivePeriod": {
"start": "2021-05-07T00:00:00+00:00",
"end": "2021-08-05T00:00:00+00:00"
s
"dateAsserted": "2021-05-07T00:00:00+00:00",

"dosage": [
{
"text": "1 tablet take as directed",
"timing": {
"code": {
"coding": [
{
"code": "As Directed",
"display": "take as directed"
}
1,
"text": "take as directed"
}
by
"route": {
"coding": [

{
"system": "http://hl7.org/fhir/ValueSet/route-codes",
"Code": "PO",

"display": "PO (Oral)"
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s
"doseAndRate": [
{
"doseQuantity":

"value": 1

{
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Allergy Intolerance

Description Retrieves a patient’s allergies/adverse reactions to foods,
medications, substances, or devices.

Method GET

Supported Interactions » Search
 Read

Response Format

application/JSON

Parameters

The following search parameters are supported for the Allergy Intolerance resource.

Note: If no entries are available for the specified parameters, a 404 response code is received. For an
example of this response, see "Not Found Response" on page 12.

Parameter

Description

Type Reqg'd

patient

The patient’s unique identifier. The patient identifier can be
retrieved by performing a patient search. For more
information, see "Patient" on page 14.

string Y

identifier

The unique identifier for a specific clinical entry.
The clinical entry identifier can be retrieved by performing a
search for a patient's allergies.

string N

startDate

A date used to filter entries by clinically relevant date, in the
following format:
yyyy-mm-dd

If a start date is specified, only entries with a clinically
relevant date that occurs on or after the specified start date
are returned.

Note: A start date may be used with or without an end date.

date N

endDate

A date used to filter entries by clinically relevant date, in the
following format:
yyyy-mm-dd

If an end date is specified, only entries with a clinically
relevant date that occurs on or before the specified end date
are returned.

Note: An end date may be used with or without a start date.

date N
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Response Fields

The following fields may appear in a JSON response for the Allergy Intolerance resource.

Field Description Type Cardinality

resourceType Identifies the resource. Allergylntolerance 1..1

id The unique identifier for the clinical entry. Identifier 1..1

clinicalStatus The clinical status of the allergy. Supported code 1..1
values include active or inactive.

type The underlying physiological mechanism for the code 1..1
reaction risk. The only supported value is
allergy.

category The category of the identified substance. code 0..1
Supported values include food, medication, or
environment.

patient The patient associated with the allergy, Reference(Patient) 1..1
described by the patient's unique identifier pre-
ceded by Patient/.

onsetPeriod The period of time when the allergy was dateTime 0..1
identified, defined by a start and end
date/time.

assertedDate The date and time on which the existence of dateTime 0..1
the allergy was first declared or acknowledged.

reaction Details about the adverse reaction to an iden- BackboneElement 0..1
tified substance.

substance The specific substance that is considered CodeableConcept 0..1
responsible for the adverse reaction.

manifestation The clinical symptoms and/or signs that are CodeableConcept 1..*%
observed or associated with the adverse reac-
tion.

onset The date and/or time of the onset of the reac- dateTime 0..1
tion.

severity The clinical assessment of the severity of the code 0..1
adverse reaction as a whole. Supported values
include mild, moderate, or severe.

note Additional text about the adverse reaction not Annotation 0..*
captured in other fields.
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Example Requests and Responses

Note: For information about the environments represented by base_url in the examples below, see
"API Endpoints" on page 8.

Read - Request
Returns a single allergy entry for the patient using the specified clinical entry identifier:

GET https://base url/quanum-ehr-fhir-server/fhir/AllergyIntolerance/
2c92a61179378ae2017938d08a43551a

Read - Response (JSON)

{

"resourceType": "AllergyIntolerance",

"id": "2c92a61179378ae2017938d08a43551a",

"clinicalStatus": {

"coding": [
{

"system": "active",
"code": "http://terminology.hl7.org/CodeSystem/allergyintolerance-clinical",
"display": "Active"

I
"text": "Active"
I
"verificationStatus": {
"coding": [
{
"system": "confirmed",
"code": "http://terminology.hl7.org/CodeSystem/allergyintolerance-verification",
"display": "Confirmed"

I

"text": "Confirmed"
}y
"type": "allergy",
"category": [

"medication"
1,
"code": {

"coding": [

{

"display": "amoxicillin"

}y
"patient": {
"reference": "Patient/2c92a61179378ae2017938b606d04cOf"
b
"onsetPeriod": {
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"start": "2019-11-09T00:00:00-05:00"

b
"recordedDate": "2021-05-04T19:17:41+00:00",

"reaction": [
{
"substance": {
"coding": [
{
"system": "http://www.nlm.nih.gov/research/umls/rxnorm",
"code": "723",
"display": "amoxicillin"
}
1,
"text": "amoxicillin"
s
"manifestation": [
{
"coding": [
{
"display": "No known"
}
1,
"text": "No known"

1,
"onset": "2019-11-09T00:00:00-05:00",

"severity": "moderate"

}

Search - Request

Returns one or more allergy entries (as a bundle) for the patient in the specified date range:

GET https://base url/quanum-ehr-fhir-server/fhir/AllergyIntolerance?patient=
2c92a61179378ae2017938b606d04c0f&startDate=2021-05-01&endDate=2021-05-15

Search - Response (JSON)

Note: Only a portion of the response is included for this example.

"resourceType": "Bundle",
"id": "d547deec-2c65-4015-8b%a-61b2a53c4d08",

"meta": {
"lastUpdated": "2021-05-11T15:19:45.390+00:00"

Hy

"type": "searchset",
"total": 3,
"link": [

{
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"relation": "self",

"url": "https://base url/quanum-ehr-fhir-server/fhir/AllergyIntolerance/?endDate=2021-

05-15&patient=2c92a61179378ae2017938b606d04cO0f&startDate=2021-05-01"
}
1,

"entry": [
{
"fullUrl": "https://base_url/quanum-ehr-fhir-server-
/fhir/AllergyIntolerance/2c92a61179378ae2017938d08a43551a",
"resource": {
"resourceType": "AllergyIntolerance",
"id": "2c92a61179378ae2017938d08a43551a",
"clinicalStatus": {
"coding": [
{
"system": "active",
"code": "http://terminology.hl7.org/CodeSystem/allergyintolerance-clinical™,
"display": "Active"
}
I
"text": "Active"
by
"verificationStatus": {
"coding": [
{
"system": "confirmed",
"code": "http://terminology.hl7.org/CodeSystem/allergyintolerance-veri-
fication",
"display": "Confirmed"
}
I
"text": "Confirmed"
s
"type": "allergy",
"category": [
"medication"
I
"code": {
"coding": [
{
"display": "amoxicillin"

b
"patient": {
"reference": "Patient/2c92a61179378ae2017938b606d04cOf"
by
"onsetPeriod": {
"start": "2019-11-09T00:00:00-05:00"
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s
"recordedDate": "2021-05-04T19:17:41+00:00",
"reaction": [
{
"substance": {
"coding": [

{

"system": "http://www.nlm.nih.gov/research/umls/rxnorm",

"code": "723",

"display": "amoxicillin"

1,
"text": "amoxicillin"

by

"manifestation": [
{
"coding": [
{

"display": "No known"

1,

"text": "No known"
1,

"onset": "2019-11-09T00:00:00-05:00",

"severity": "moderate"

by
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Vital Signs

Description

Retrieves a patient’s vital signs, including weight, height,
temperature, pulse/heart rate, respiration, oxygen saturation,

body mass index (BMI), blood pressure, and head
circumference.

Note: The VitalSigns resource is an implementation of the

FHIR Observation resource.

Method

GET

Supported Interactions .

Search
 Read

Response Format

application/JSON

Parameters

The following search parameters are supported for the Vital Signs resource.

Note: If no entries are available for the specified parameters, a 404 response code is received. For an
example of this response, see "Not Found Response" on page 12.

Parameter Description Type Reqg'd
patient The patient’s unique identifier. The patient identifier can be string Y
retrieved by performing a patient search. For more
information, see "Patient" on page 14.
identifier The unique identifier for a specific clinical entry. string N
The clinical entry identifier can be retrieved by performing a
search for a patient's vital signs.
category One of the following vital sign categories: string N
+ Weight
+ Height
« Temperature
e HeartRate
* RespiratoryRate
« OxygenSaturation
« BodyMasslIndex
» BloodPressure
+ HeadCircumference
startDate A date used to filter entries by clinically relevant date, in the date N
following format:
yyyy-mm-dd
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Parameter Description Type Req'd

If a start date is specified, only entries with a clinically
relevant date that occurs on or after the specified start date
are returned.

Note: A start date may be used with or without an end date.

endDate A date used to filter entries by clinically relevant date, in the date N
following format:
yyyy-mm-dd

If an end date is specified, only entries with a clinically
relevant date that occurs on or before the specified end date
are returned.

Note: An end date may be used with or without a start date.

Response Fields

The following fields may appear in a JSON response for the Vital Signs resource.

Field Description Type Cardinality
resourceType Identifies the resource. Condition 1..1
id The unique identifier for the vital sign, made up Identifier 1..1

of the clinical entry identifier followed by a -
(hyphen) and the category.

status The status of the vital result. Final is the only code 1..1
supported value.

category Classifies the general type of observation being CodeableConcept  0..*
made.

code The vital sign's code and/or description. CodeableConcept 1..1

subject The patient associated with the vital sign, Reference(Patient | 1..1
described by the patient's unique identifier Group | Device |
preceded by Patient/. Location)

context The clinical entry identifier for the encounter Reference 0.1
during which the vital sign was recorded. (Encounter |

EpisodeOfCare)

issued The date and time the vitals were recorded. instant 0..1

valueQuantity The vital result value and unit of measure. Quantity 0..1
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Example Requests and Responses

Note: For information about the environments represented by base_url in the examples below, see
"API Endpoints" on page 8.

Read - Request

Returns a single blood pressure vital sign entry for the patient using the specified vital sign identifier:

GET https://base url/quanum-ehr-fhir-server/fhir/vitalSigns/
2c92a61179378ae2017938d3dd145a10-BloodPressure

Read - Response (JSON)

{

"resourceType": "VitalSigns",
"id": "2c92a61179378ae2017938d3dd145al0-BloodPressure",
"meta": {

"profile": [

"http://hl7.0org/fhir/Observation™
1
b

"status": "final",
"category": [
{
"coding": [

{
"system": "http://hl7.org/fhir/observation-category",
"code": "vital-signs",

"display": "Vital Signs"

1,

"text": "Vital Signs"
}
I
"code": {
"coding": [
{
"system": "http://loinc.org",
"code": "85354-9",
"display": "Blood pressure panel with all children optional"
}
I
"text": "Blood pressure panel with all children optional”

by
"subject": {
"reference": "Patient/2c92a61179378ae2017938b606d04c0f"
}y
"encounter": {
"display": "2c92a61179378ae2017938d3dd2f5a11"
b
"effectiveDateTime": "2021-02-02T05:00:00-05:00",

Quanum EHR - FHIR API Reference Guide 42



"issued": "2021-02-02T05:00:00.000-05:00",

"component": [
{
"code": {
"coding": [

{
"system": "http://loinc.org",

"code": "8480-6",
"display": "Systolic blood pressure"
}
1,
"text": "Systolic blood pressure"
}y
"valueQuantity": {
"value": 127,
"unit": "mmHg",
"system": "http://unitsofmeasure.org",
"code": "mm[Hg]"
}
I
{
"code": {
"coding": [

{
"system": "http://loinc.org",

"code": "8462-4",
"display": "Diastolic blood pressure"
}
1,
"text": "Diastolic blood pressure"
s
"valueQuantity": {

"value": 87,

"unit": "mmHg",
"system": "http://unitsofmeasure.org",
"code": "mm[Hg] "
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Search - Request
Returns one or more BMI vital sign entries (as a bundle) for the patient:

GET https://base url/quanum-ehr-fhir-server/fhir/vVitalSigns?patient=
2c92a61179378ae2017938b606d04cO0f&category=BodyMassIndex

Search - Response (JSON)

{

"resourceType": "Bundle",
"id": "89ef2f97-a64d-40df-b9%96e-c2523bf67ce3",
"meta": {

"lastUpdated": "2021-05-07T15:07:29.989+00:00"
}
"type": "searchset",
"total": 3,
"link": [
{
"relation": "self",
"url": "https://base url/quanum-ehr-fhir-server-
/fhir/VitalSigns?category=BodyMassIndex&patient=2c92a61179378ae2017938b606d04c0f"
}
1,
"entry": [
{
"fullUrl": "https://base_url/quanum-ehr-fhir-server-
/fhir/VitalSigns/2c92a61179378ae2017938dabecabdfa-BodyMassIndex",
"resource": {
"resourceType": "VitalSigns",
"id": "2c¢92a61179378ae2017938dabecacdfa-BodyMassIndex",
"meta": {
"profile": [
"http://hl7.0rg/fhir/Observation”
]
}y
"status": "final",
"category": [
{
"coding": [
{
"system": "http://hl7.org/fhir/observation-category",
"code": "vital-signs",
"display": "Vital Signs"
}
I
"text": "Vital Signs"

1,
"code": {
"coding": [

{
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"system": "http://loinc.org",
"code": "39156-5",
"display": "Body mass index (BMI) [Ratio]"

1,
"text": "Body mass index (BMI) [Ratio]"
s
"subject": {
"reference": "Patient/2c92a61179378ae2017938b606d04c0f"
by
"encounter": {
"display": "2c92a61179378ae2017938dabeel6dfb"
}y

"effectiveDateTime": "2021-04-04T04:00:00+00:00",
"issued": "2021-04-04T04:00:00.000+00:00",
"valueQuantity": {
"value": 34.933998107910159,
"unit": "kg/m2",
"system": "http://unitsofmeasure.org",
"code": "kg/m2"
}
}
by
{
"fullUrl": "https://base url/quanum-ehr-fhir-server-
/fhir/VitalSigns/2c92a61179378ae2017938d861956405-BodyMassIndex",
"resource": {
"resourceType": "VitalSigns",
"id": "2c92a61179378ae2017938d861956405-BodyMassIndex",
"meta": {
"profile": [

"http://hl7.0org/fhir/Observation™
]
by

"status": "final",
"category": [
{
"coding": [

{

"system": "http://hl7.org/fhir/observation-category",

"code": "vital-signs",

"display": "Vvital Signs"

I
"text": "Vital Signs"

1,
"code": {

"coding": [
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"system": "http://loinc.org",
"code": "39156-5",
"display": "Body mass index (BMI) [Ratio]"

1,

"text": "Body mass index (BMI) [Ratio]"
I
"subject": {

"reference": "Patient/2c92a61179378ae2017938b606d04c0f"
s
"encounter": {

"display": "2c92a61179378ae2017938d861aa6406"
by
"effectiveDateTime": "2021-03-03T05:00:00-05:00",
"issued": "2021-03-03T05:00:00.000-05:00",
"valueQuantity": {

"value": 31.64179039001465,

"unit": "kg/m2",

"system": "http://unitsofmeasure.org",

"code": "kg/m2"

by
{

"fullUrl": "https://base url/quanum-ehr-fhir-server-
/fhir/vVitalSigns/2c92a61179378ae2017938d3dd145a10-BodyMassIndex",
"resource": {
"resourceType": "VitalSigns",
"id": "2c92a61179378ae2017938d3dd145a10-BodyMassIndex",
"meta": {
"profile": [

"http://hl7.0org/fhir/Observation™
1
Yo

"status": "final",
"category": [
{
"coding": [

{

"system": "http://hl7.org/fhir/observation-category",

"code": "vital-signs",

"display": "Vital Signs"

I
"text": "Vital Signs"

"code": {
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"coding": [
{
"system": "http://loinc.org",
"code": "39156-5",
"display": "Body mass index (BMI) [Ratio]"

I

"text": "Body mass index (BMI) [Ratio]"
s
"subject": {

"reference": "Patient/2c92a61179378ae2017938b606d04cOf"
b
"encounter": {

"display": "2c92a61179378ae2017938d3dd2f5a11"
by
"effectiveDateTime": "2021-02-02T05:00:00-05:00",
"issued": "2021-02-02T05:00:00.000-05:00",

"valueQuantity": {
"value": 34.202396392822269,
"unit": "kg/m2",
"system": "http://unitsofmeasure.org",
"code": "kg/m2"
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Procedure

Description Retrieves a patient’s procedures.
Method GET
Supported Interactions « Search
* Read
Response Format application/JSON
Parameters

The following search parameters are supported for the Procedure resource.

Note: If no entries are available for the specified parameters, a 404 response code is received. For an
example of this response, see "Not Found Response" on page 12.

Parameter Description Type Reqg'd

patient The patient’s unique identifier. The patient identifier can be string Y
retrieved by performing a patient search. For more
information, see "Patient" on page 14.

identifier The unique identifier for the procedure, made up the clinical string N
entry identifier, or the clinical entry identifier followed by the
procedure key. The identifier can be retrieved by performing a
search for a patient's procedures.

startDate A date used to filter entries by clinically relevant date, in the date N
following format:
yyyy-mm-dd

If a start date is specified, only entries with a clinically
relevant date that occurs on or after the specified start date
are returned.

Note: A start date may be used with or without an end date.

endDate A date used to filter entries by clinically relevant date, in the date N
following format:
yyyy-mm-dd

If an end date is specified, only entries with a clinically
relevant date that occurs on or before the specified end date
are returned.

Note: An end date may be used with or without a start date.
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Response Fields

The following fields may appear in a JSON response for the Procedure resource.

Field Description Type Cardinality
resourceType Identifies the resource. Procedure 1..1
id The unique identifier for the procedure, Identifier 1..1
made up the clinical entry identifier, or the
clinical entry identifier followed by a -
(hyphen) and the procedure key.
status Identifies the state of the procedure. code 1..1
Completed is the only supported value.
subject The patient associated with the procedure,  Reference(Patient| 1..1
described by the patient's unique identifier  Group)
preceded by Patient/.
code The performed procedure. CodeableConcept 0..1
performedDateTime  The date and time the procedure was dateTime 0..1
performed.
performer The clinician or provider who performed the BackboneElement 0.1

procedure.

Example Requests and Responses

Note: For information about the environments represented by base_url in the examples below, see
"API Endpoints" on page 8.

Read - Request

Returns a single procedure entry for the patient using the specified clinical entry identifier:

GET https://base url/quanum-ehr-fhir-server/fhir/Procedure/
2c92a61179378ae2017938d3dd2£5a11-149787

Read - Response (JSON)

{

"resourceType":

"Procedure",

"id": "2c92a61179378ae2017938d3dd2£5a11-149787",

"meta": {
"tag": [
{
"system": "urn:quest:quanum:source",
"display": "Quanum-EHR"
}
]
s
"status": "completed",
"code": {
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"coding": [

{

"system": "http://www.ama-assn.org/go/cpt",
"code": "V5008",
"display": "Hearing screening"

]
b
"subject": {

"reference": "Patient/2c92a61179378ae2017938b606d04c0t"
b
"performedDateTime": "2021-02-02T05:00:00-05:00",
"performer": [
{
"actor": {
"id": "2c92a6bb71ab7d2d0171lac0db3alla2b",
"display": "Pam Johnson"

}

Search - Request

Returns one or more procedure entries (as a bundle) for the patient in the specified date range:

GET https://base url/quanum-ehr-fhir-server/fhir/Procedure?patient=
2c92a61179378ae2017938b606d04c0f&startDate=2021-02-01&endDate=2021-04-01

Search - Response (JSON)

Note: Only a portion of the response is included for this example.

"resourceType": "Bundle",
"id": "16957£f18-46ed-4917-94c2-86dcal2a9edf",
"meta": {
"lastUpdated": "2021-05-07T15:28:43.538+00:00"
}
"type": "searchset",
"total": 2,
"link": [
{

"relation": "self",

"url": "https://base_url/quanum-ehr-fhir-server/fhir/Procedure/?endDate=2021-04-01l&pa-

tient=2c92a61179378ae2017938b606d04cO0f&startDate=2021-02-01"

}
1,
"entry": [
{
"fullUrl": "https://base url/quanum-ehr-fhir-server-
/fhir/Procedure/2c92a61179378ae2017938d3dd2f5a11-149787",
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"resource": {

"resourceType": "Procedure",
"id": "2c92a61179378ae2017938d3dd2£5a11-149787",
"meta": {
"tag": [
{
"system": "urn:quest:quanum:source",
"display": "Quanum-EHR"
}
]
s
"status": "completed",
"code": {
"coding": [
{
"system": "http://www.ama-assn.org/go/cpt",
"code": "V5008",
"display": "Hearing screening"

s
"subject": {
"reference": "Patient/2c92a61179378ae2017938b606d04cOf"
b
"performedDateTime": "2021-02-02T05:00:00-05:00",

"performer": [
{
"actor": {
"id": "2c92a6bb7lab7d2d0171lac0db3alla2b",
"display": "Pam Johnson"

Hy
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Lab Results

Description Retrieves a patient’s lab results.

Note: The LabResults resource is an implementation of the FHIR
Observation resource.

Method GET
Supported Interactions « Search

* Read
Response Format application/JSON
Parameters

The following search parameters are supported for the Lab Results resource.

Note: If no entries are available for the specified parameters, a 404 response code is received. For an
example of this response, see "Not Found Response" on page 12.

Parameter Description Type Req'd

patient The patient’s unique identifier. The patient string Y
identifier can be retrieved by performing a
patient search. For more information, see
"Patient" on page 14.

identifier The unique identifier for a specific clinical entry. string N
The clinical entry identifier can be retrieved by
performing a search for a patient's lab results.

startDate A date used to filter entries by clinically relevant date N
date, in the following format:

yyyy-mm-dd

If a start date is specified, only entries with a
clinically relevant date that occurs on or after
the specified start date are returned.

Note: A start date may be used with or without
an end date.

endDate A date used to filter entries by clinically relevant date N
date, in the following format:

yyyy-mm-dd

If an end date is specified, only entries with a
clinically relevant date that occurs on or before
the specified end date are returned.

Note: An end date may be used with or without
a start date.
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Response Fields

The following fields may appear in a JSON response for the Lab Results resource.

Field Description Type Cardinality
resourceType Identifies the resource. LabResults 1..1
id The unique identifier for the lab result, Identifier 1..1
made up of the clinical entry identifier
followed by a - (hyphen) , then the test
identifier, another - (hyphen), and the
result identifier.
status The status of the lab result. Supported code 1..1
values include final, preliminary,
registered, corrected, entered-in-error,
unknown, or amended.
category Classifies the general type of observation CodeableConcept 0..*
being made.
code The test's code and/or description. CodeableConcept 1..1
subject The patient associated with the lab Reference(Patient| 1..1
result, described by the patient's unique  Group | Device |
identifier preceded by Patient/. Location)
issued The date and time that the lab result was instant 0..1
received.
valueQuantity The result value and unit of measure. Quantity 0..1
valueCodeableConcept  The result value. CodeableConcept 0..1
interpretation The assessment made based on the CodeableConcept 0..1
result value.
comment Notes about the result value. string 0..1
referenceRange Reference range for the result value. BackboneElement  0..*

Example Requests and Responses

Note: For information about the environments represented by base_url in the examples below, see

"API Endpoints" on page 8.

Read - Request

Returns a single lab result entry for the patient using the specified lab result identifier:

GET https://base url/quanum-ehr-fhir-server/fhir/LabResults/
2c92a62e795p£9d201795¢cc143740017-1-1
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Read - Response (JSON)

{

"resourceType": "LabResults",
"id": "2c92a62e795b£9d201795¢cc143740017-1-1",
"meta": |

"profile": [

"http://hl7.0org/fhir/Observation™
I
"tag": [
{
"system": "urn:quest:quanum:source",

"display": "Quanum-EHR"

1
b
"status": "final",
"category": [
{
"coding": [
{
"system": "http://hl7.org/fhir/observation-category",
"code": "laboratory",

"display": "Laboratory"

1,

"text": "Laboratory"

1,
"code": {
"coding": [
{
"system": "http://loinc.org",
"code": "17856-6",
"display": "HEMOGLOBIN A1lC"

I

"text": "HEMOGLOBIN AIC"
}y
"subject": {

"reference": "Patient/2c92a61179378ae2017938b606d04c0f"
}y

"effectiveDateTime": "2021-02-26T00:00:00-05:00",
"issued": "2021-02-26T00:00:00.000-05:00",
"valueQuantity": {

"value": 8,

"unit": "%",
"system": "http://unitsofmeasure.org",
llcodeVI: "%"

by
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"interpretation": [
{
"coding": [
{
"system": "http://hl7.org/fhir/v2/0078",

"code™: "xn

1,

"referenceRange": [

{
"text": ">9.0"

}

Search - Request

Returns one or more lab result entries (as a bundle) for the patient, for the specified lab results identifier
and date range:

GET https://base url/quanum-ehr-fhir-server/fhir/LabResults?patient=
2c92a61179378ae2017938b606d04c0f&startDate=2021-02-01&endDate=2021-02-28

Search - Response (JSON)

{

"resourceType": "Bundle",
"id": "555a48f3-21fc-4680-a380-6£fad00958b33",
"meta": {"lastUpdated": "2021-05-11T14:56:24.833+00:00"},

"type": "searchset",
"total": 1,
"link": [ {
"relation": "self",
"url": "https://base url/quanum-ehr-fhir-server/fhir/LabResults?endDate=2021-02-28&pa-

tient=2c92a61179378ae2017938b606d04cO0f&startDate=2021-02-01"
11,
"entry": [ {
"fullUrl": "https://base url/quanum-ehr-fhir-server-
/fhir/LabResults/2c92a62e795b£9d201795¢cc143740017-1-1",

"resource": {
"resourceType": "LabResults",
"id": "2c92a62e795pb£9d201795¢cc143740017-1-1",
"meta": {
"profile": ["http://hl7.org/fhir/Observation"],
"tag": [ {
"system": "urn:quest:quanum:source",

"display": "Quanum-EHR"
H
by

"status": "final",
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"category": [ {

"coding": [ {
"system": "http://hl7.org/fhir/observation-category",
"code": "laboratory",
"display": "Laboratory"

11,

"text": "Laboratory"

31
"code": {

"coding": [ {
"system": "http://loinc.org",
"code": "17856-6",

"display": "HEMOGLOBIN AlC"

11,

"text": "HEMOGLOBIN Al1C"

s

"subject": {"reference": "Patient/2c92a61179378ae2017938b606d04c0f"},

"effectiveDateTime": "2021-02-26T00:00:00-05:00",
"issued": "2021-02-26T00:00:00.000-05:00",
"valueQuantity": {

"value": 8,

"unit": "%",
"system": "http://unitsofmeasure.org",
"code": "&"

s

"interpretation": [{"coding": [ {
"system": "http://hl7.org/fhir/v2/0078",
"code": "*"

P13,

"referenceRange": [{"text": ">9.0"}]

Quanum EHR - FHIR API Reference Guide

56



Immunization

Description Retrieves a patient’s immunizations.
Note: Only administered immunizations are supported for this resource.
Method GET
Supported Interactions » Search
+ Read
Response Format application/JSON

Parameters

The following search parameters are supported for the Immunization resource.

Note: If no entries are available for the specified parameters, a 404 response code is received. For an
example of this response, see "Not Found Response" on page 12.

Parameter

Description

Type Reqg'd

patient

The patient’s unique identifier. The patient identifier can
be retrieved by performing a patient search. For more
information, see "Patient" on page 14.

string Y

identifier

The unique identifier for a specific clinical entry. The
clinical entry identifier can be retrieved by performing a
search for a patient's immunizations.

string N

startDate

A date used to filter entries by clinically relevant date, in
the following format:

yyyy-mm-dd

If a start date is specified, only entries with a clinically
relevant date that occurs on or after the specified start
date are returned.

Note: A start date may be used with or without an end
date.

date N

endDate

A date used to filter entries by clinically relevant date, in
the following format:

yyyy-mm-dd

If an end date is specified, only entries with a clinically
relevant date that occurs on or before the specified end
date are returned.

Note: An end date may be used with or without a start
date.

date N

Quanum EHR - FHIR API Reference Guide

57



Response Fields

The following fields may appear in a JSON response for the Immunization resource.

Field Description Type Cardinality

resourceType Identifies the resource. Immunization 1..1

id The unique identifier for the clinical entry. Identifier 1..1

status Indicates the status of the vaccination event. code 1..1
Supported values included completed or entered-
in-error.

notGiven Indicates whether the vaccine was refused/not boolean 1..1
given. False is the only supported value.

vaccineCode The vaccine that was administered. CodeableConcept 1..1

patient The patient associated with the vaccine, Reference(Patient) 1..1
described by the patient's unique identifier
preceded by Patient/.

date The date and time the vaccine was administered. dateTime 0..1

location The location (of the facility) where the vaccine Reference 0..1
was administered. (Location)

manufacturer The vaccine's manufacturer. Reference 0..1

(Organization)

lotNumber The vaccine's lot number. string 0..1

expirationDate = The vaccine's expiration date. date 0..1

site The area of the body in which the vaccine was CodeableConcept  0..1
administered.

route The path by which the vaccine was taken into the CodeableConcept  0..1
body.

doseQuantity The quantity of the vaccine that was admin- SimpleQuantity 0..1
istered.

practitioner The individual who administered the vaccine. Reference 1..1

(Practitioner)
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Example Requests and Responses

Note: For information about the environments represented by base_url in the examples below, see
"API Endpoints" on page 8.

Read - Request

Returns a single immunization entry for the patient using the specified clinical entry identifier:

GET https://base url/quanum-ehr-fhir-server/fhir/Immunization/
2c92a6117946c196017948236bab1d91l

Read - Response (JSON)

{
"resourceType": "Immunization",
"id": "2c92a6117946c196017948236ba51do1",
"status": "completed",
"vaccineCode": {
"coding": [
{
"system": "http://hl7.org/fhir/sid/cvx",
"code": "212",
"display": "SARS-CoV-2 (COVID-19) Ad26 vaccine, recombinant"

I

"text": "Janssen COVID-19 Vaccine PF - suspension"
}y
"patient": {

"reference": "Patient/2c92a61179378ae2017938b606d04c0f"
}y

"occurrenceDateTime": "2021-05-06T18:41:00+00:00",
"location": {

"display": "QA CQM Org"
}y
"manufacturer": ({

"display": "Johnson and Johnson"
by
"lotNumber": "876",
"expirationDate": "2022-02-01",
"site": {

"text": "Left Deltoid"
}y
"route": {

"coding": [

{
"system": "http://hl7.org/fhir/ValueSet/route-codes",
"code" : " IM",

"display": "IM (Iintramuscular)"

by
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"doseQuantity": {
"value": 1

L

"performer": [

{
"actor": {
"display": "Clinician Johnson"

}

Search - Request

Returns one or more immunization entries (as a bundle) for the patient in the specified date range:

GET https://base url/quanum-ehr-fhir-server/fhir/Immunization?patient=
2c92a61179378ae2017938b606d04c0f&startDate=2021-04-01&endDate=2021-04-30

Search - Response (JSON)

{

"resourceType": "Bundle",
"id": "63199%ac2-5798-44fa-b441-c42d6e621011",
"meta": {

"lastUpdated": "2021-05-07T16:02:07.509+00:00"
by
"type": "searchset",
"total": 1,
"link": [
{

"relation": "self",
"url": "https://base url/quanum-ehr-fhir-server/fhir/Immunization?endDate=2021-04-30&pa~—

tient=2c92a61179378ae2017938b606d04cOf&startDate=2021-04-01"
}
I
"entry": [
{
"fullUrl": "https://base url/quanum-ehr-fhir-server-
/fhir/Immunization/2c92a6117946c19601794821509d1d8f™",
"resource": {
"resourceType": "Immunization",
"id": "2c92a6117946¢c19601794821509d1d8f",
"status": "completed",
"vaccineCode": {
"coding": [
{
"system": "http://hl7.org/fhir/sid/cvx",
"code": "187",
"display": "zoster vaccine, inactivated"
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"text": "Shingrix adjuvanted powder for injection"
by
"patient": {

"reference": "Patient/2c92a61179378ae2017938b606d04c0f"
}y

"occurrenceDateTime": "2021-04-02T18:38:00+00:00",
"location": {
"display": "QA CQM Org"
}y
"manufacturer": {
"display": "Baxter Healthcare Corporation"
by
"lotNumber": "12345",
"expirationDate": "2021-12-01",
"site": {
"text": "Left Deltoid"
}y
"route": {
"coding": [

{
"system": "http://hl7.org/fhir/ValueSet/route-codes",
"code": "IM"’

"display": "IM (Iintramuscular)"

by
"doseQuantity": {
"value": 1
s
"performer": [
{
"actor": {

"display": "Clinician Johnson"
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Device

Description Retrieves a patient’s devices.
Method GET
Supported Interactions « Search
* Read
Response Format application/JSON
Parameters

The following search parameters are supported for the Device resource.

Note: If no entries are available for the specified parameters, a 404 response code is received. For an
example of this response, see "Not Found Response" on page 12.

Parameter Description Type Reqg'd

patient The patient’s unique identifier. The patient string Y
identifier can be retrieved by performing a
patient search. For more information, see
"Patient" on page 14.

identifier The unique identifier for a specific clinical entry. string N
The clinical entry identifier can be retrieved by
performing a search for a patient's devices.

startDate A date used to filter entries by clinically relevant date N
date, in the following format:

yyyy-mm-dd

If a start date is specified, only entries with a
clinically relevant date that occurs on or after
the specified start date are returned.

Note: A start date may be used with or without
an end date.

endDate A date used to filter entries by clinically relevant date N
date, in the following format:

yyyy-mm-dd

If an end date is specified, only entries with a
clinically relevant date that occurs on or before
the specified end date are returned.

Note: An end date may be used with or without
a start date.

Response Fields

The following fields may appear in a JSON response for the Device resource.
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Field Description Type Cardinality

resourceType Identifies the resource. Device 1..1
id The unique identifier for the clinical entry. Identifier 1..1
status The status of the device's availability. code 0..1

Supported values include active, inactive,
entered-in-error, and unknown.

patient The patient to whom the device is affixed, Reference(Patient) 1..1
described by the patient's unique identifier
preceded by Patient/.

udi The Unique Device Identifier (UDI) assigned to BackboneElement  0..1
the device label or package.

type The code or identifier that indicates the kind of CodeableConcept 0..1
device.

lotNumber The lot number assigned by the manufacturer.  string 0..1

manufacturer The name of the device's manufacturer. string 0..1

expirationDate The date and time after which this deviceis no dateTime 0..1
longer valid or should not be used (if applic-
able).

version The version of the device, if the device has mul- string 0..1

tiple releases under the same model, or if the
device is software or carries firmware.

note Device notes and comments, such as descript- Annotation 0..*
ive information, usage information, or implant-
ation information.

Example Requests and Responses

Note: For information about the environments represented by base_url in the examples below, see
"API Endpoints" on page 8.

Read - Request

Returns a single device entry for the patient using the specified clinical entry identifier:

GET https://base url/quanum-ehr-fhir-server/fhir/Device/
2c92a6117946c1960179575£56££6511
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Read - Response (JSON)

{
"resourceType": "Device",
"id": "2c92a6117946c1960179575£56££6511",
"udiCarrier": [
{
"deviceIdentifier": "00613994222114",
"carrierHRF": " (01)00613994222114(11)161212(17)191212(10)AB23XY (21)1234"

I

"status": "active",

"manufacturer": "MEDTRONIC, INC.",
"manufactureDate": "2016-12-12T00:00:00-05:00",
"expirationDate": "2019-12-12T00:00:00-05:00",
"lotNumber": "AB23XY",

"deviceName": [

{

"name": "Dual-chamber implantable pacemaker, rate-responsive"

I
"type": {
"coding": [
{
"system": "http://snomed.info",
"code": "14106009",

"display": "Cardiac pacemaker, device (physical object)"

bo
"version": [
{
"value": "VEDRO1"

1,
"patient": {
"reference": "Patient/2c92a61179378ae2017938b606d04cOf"

}
Search - Request
Returns one or more device entries (as a bundle) for the patient in the specified date range:

GET https://base url/quanum-ehr-fhir-server/fhir/Device?patient=
2c92a61179378ae2017938b606d04c0f&startDate=2021-03-01&endDate=2021-05-31

Search - Response (JSON)

{

"resourceType": "Bundle",
"id": "19b6ebe3-cb49-418c-9c02-7bb4649fecdc",

"meta": {
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"lastUpdated": "2021-05-11T15:41:58.556+00:00"
by
"type": "searchset",
"total": 2,
"link": [
{
"relation": "self",
"url": "https://base_url/quanum-ehr-fhir-server/fhir/Device?endDate=2021-05-31&pa-
tient=2c92a61179378ae2017938b606d04cOf&startDate=2021-03-01"
}
I
"entry": [
{
"fullUrl": "https://base url/quanum-ehr-fhir-server-
/fhir/Device/2c92a6117946¢c1960179575e91796510",
"resource": {
"resourceType": "Device",
"id": "2c92a6117946c1960179575€91796510",
"udiCarrier": [
{
"deviceIdentifier": "08717648200274",
"carrierHRF": " (01)08717648200274(11)141231(17)150707 (10)A213B1(21)1234"

1,

"status": "active",

"manufacturer": "ABBOTT VASCULAR INC.",
"manufactureDate": "2014-12-31T00:00:00-05:00",
"expirationDate": "2015-07-07T00:00:00+00:00",
"lotNumber": "A213B1",

"deviceName": [
{
"name": "Drug-eluting coronary artery stent, non-biocabsorbable-polymer-coated"
}
1,
"type": {
"coding": [
{
"system": "http://snomed.info",
"code": "700516001",
"display": "Drug-eluting coronary artery stent, non-bioabsorbable-polymer-

coated (physical object)"
}
]
I
"version": [
{
"value": "1145350-28"
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"patient": {
"reference": "Patient/2c92a61179378ae2017938b606d04c0f"

"fullUrl": "https://base url/quanum-ehr-fhir-server-
/fhir/Device/2c92a6117946c1960179575£f56ff6511",
"resource": {
"resourceType": "Device",
"id": "2c92a6117946c1960179575£56££6511",
"udiCarrier": [
{
"deviceIdentifier": "00613994222114",
"carrierHRF": " (01)00613994222114(11)161212(17)191212(10)AB23XY(21)1234"

1,

"status": "active",

"manufacturer": "MEDTRONIC, INC.",
"manufactureDate": "2016-12-12T00:00:00-05:00",
"expirationDate": "2019-12-12T00:00:00-05:00",

"lotNumber": "AB23XY",
"deviceName": [
{
"name": "Dual-chamber implantable pacemaker, rate-responsive"
}
I
"type": {
"coding": [
{
"system": "http://snomed.info",
"code": "14106009",
"display": "Cardiac pacemaker, device (physical object)"
}
]
I
"version": [
{
"value": "VEDRO1"

1,
"patient": {
"reference": "Patient/2c92a61179378ae2017938b606d04c0f"
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Goal

Description Retrieves a patient’s goals.
Method GET
Supported Interactions « Search
* Read
Response Format application/JSON
Parameters

The following search parameters are supported for the Goal resource.

Note: If no entries are available for the specified parameters, a 404 response code is received. For an
example of this response, see "Not Found Response" on page 12.

Parameter Description Type Reqg'd

patient The patient’s unique identifier. The patient string Y
identifier can be retrieved by performing a
patient search. For more information, see
"Patient" on page 14.

identifier The unique identifier for a specific clinical entry. string N
The clinical entry identifier can be retrieved by
performing a search for a patient's goals.

startDate A date used to filter entries by clinically relevant date N
date, in the following format:

yyyy-mm-dd

If a start date is specified, only entries with a
clinically relevant date that occurs on or after
the specified start date are returned.

Note: A start date may be used with or without
an end date.

endDate A date used to filter entries by clinically relevant date N
date, in the following format:

yyyy-mm-dd

If an end date is specified, only entries with a
clinically relevant date that occurs on or before
the specified end date are returned.

Note: An end date may be used with or without
a start date.

Response Fields

The following fields may appear in a JSON response for the Goal resource.
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Field Description Type Cardinality

resourceType Identifies the resource. Goal 1..1
id The unique identifier for the clinical entry. Identifier 1..1
status Indicates whether the goal has been reached and is code 1..1

still relevant. Accepted is the only supported value.

description A coded or textual description of the goal. CodeableConcept 1..1
subject The patient associated with the goal, described by  Reference(Patient | 1..1
the patient's unique identifier preceded by Group |

Patient/. Organization)
note Additional comments about the goal. Annotation 0..*

Example Requests and Responses

Note: For information about the environments represented by base_url in the examples below, see
"APIl Endpoints" on page 8.

Read - Request

Returns a single goal entry for the patient using the specified clinical entry identifier:

GET https://base url/quanum-ehr-fhir-server/fhir/Goal/
2c92a61179378ae2017938dabeel6dfb-13265

Read - Response (JSON)

{

"resourceType": "Goal",
"id": "2c92a61179378ae2017938dabeelbdfb-13265",
"description": {
"coding": [
{

"system": "http://snomed.info",

"code": "361182006",

"display": "Group exercise"

]
b
"subject": {

"reference": "Patient/2c92a61179378ae2017938b606d04c0f"
o

"startDate": "2021-04-04",
"note": [
{
"text": "Join Silver Sneakers"
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Search - Request

Returns one or more goal entries (as a bundle) for the patient in the specified date range:

GET https://base url/quanum-ehr-fhir-server/fhir/Goal?patient=
2c92a61179378ae2017938b606d04cO0f&startDate=2021-02-01&endDate=2021-04-30

Search- Response (JSON)

Note: Only a portion of the response is included for this example.

"resourceType": "Bundle",
"id": "de25al0fe-a4f7-4f19-ba3b-97be%e502a22",
"meta": {

"lastUpdated": "2021-05-11T15:44:49.148+00:00"
by
"type": "searchset",
"total": 2,
"link": [
{
"relation": "self",
"url": "https://base url/quanum-ehr-fhir-server/fhir/Goal?endDate=2021-04-30&pa-
tient=2c92a61179378ae2017938b606d04cO0f&startDate=2021-02-01"
}
I

"entry": [
{
"fullUrl": "https://base_url/quanum-ehr-fhir-server-
/fhir/Goal/2c92a61179378ae2017938d3dd2f5a11-13264",

"resource": {
"resourceType": "Goal",
"id": "2c92a61179378ae2017938d3dd2£f5a11-13264",
"description": {

"coding": [

{

"system": "http://snomed.info",
"code": "225925001",
"display": "Regular exercise"

}
"subject": {

"reference": "Patient/2c92a61179378ae2017938b606d04c0f"
by
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Care Team

Description Retrieves a patient’s care team.

Method GET

Supported Interactions Search

Response Format application/JSON
Parameters

The following search parameter is supported for the Care Team resource.

Note: If no entries are available for the specified parameters, a 404 response code is received. For an
example of this response, see "Not Found Response" on page 12.

Parameter Description Type Reqg'd

patient The patient’s unique identifier. The patient identifier can string Y
be retrieved by performing a patient search. For more
information, see "Patient" on page 14.

Response Fields

The following fields may appear in a JSON response for the Care Team resource.

Field Description Type Cardinality
resourceType Identifies the resource. CareTeam 1..1
id The unique identifier for the clinical entry.  Identifier 1..1
category Identifies the type of team. CodeableConcept 0..*
subject Identifies the patient or group whose care  Reference(Patient| 1..1

is handled by the team. Group)
participant Identifies all people and organizations who BackboneElement 0..*

are part of the care team.

Example Request and Response

Note: For information about the environments represented by base_url in the examples below, see
"API Endpoints" on page 8.

Search - Request

Returns one or more care team entries (as a bundle) for the patient:

GET https://base url/quanum-ehr-fhir-server/fhir/CareTeam?patient=
2c92a61179378ae2017938b606d04c0f
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Search - Response (JSON)

{

"resourceType": "Bundle",
"id": "fda08911-40bf-465e-b449-6770d2cebale",
"meta": |

"lastUpdated": "2021-05-07T15:30:15.278+00:00"
by
"type": "searchset",
"total": 1,
"link": [
{
"relation": "self",
"url": "https://base url/quanum-ehr-fhir-server-
/fhir/CareTeam?patient=2c92a61179378ae2017938b606d04c0f"
}
I
"entry": [
{
"fullUrl": "https://base url/quanum-ehr-fhir-server-
/fhir/CareTeam/2c92a61179378ae2017938b606d04c0f",
"resource": {
"resourceType": "CareTeam",
"id": "2c92a61179378ae2017938b606d04c0f",
"category": [
{
"coding": [
{
"system": "http://hl7.org/fhir/care-team-category",

"code": "care-team",
"display": "Care Team"
}
1,
"text": "Care Team"

1,
"subject": {

"reference": "Patient/2c92a61179378ae2017938b606d04c0f"
bo

"participant": [
{

"role": [

{
"text": "Caregiver"

}

1,

"member": {
"display": "Janet Smith"

by
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"role": [

{

"text": "Family physician"
}
1,
"member": {
"display": "Donald Adams"
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Health Concerns

Description Retrieves a patient’s health concerns.
Note: The HealthConcerns resource is an implementation of the FHIR
Condition resource.

Method GET

Supported Interactions « Search
+ Read

Response Format

application/JSON

Parameters

The following search parameters are supported for the Health Concerns resource.

Note: If no entries are available for the specified parameters, a 404 response code is received. For an
example of this response, see "Not Found Response" on page 12.

Parameter

Description

Type Reqg'd

patient

The patient’s unique identifier. The patient identifier can
be retrieved by performing a patient search. For more
information, see "Patient" on page 14.

string Y

identifier

The unique identifier for a specific clinical entry. The
clinical entry identifier can be retrieved by performing a
search for a patient's health concerns.

string N

startDate

A date used to filter entries by clinically relevant date, in
the following format:

yyyy-mm-dd

If a start date is specified, only entries with a clinically
relevant date that occurs on or after the specified start
date are returned.

Note: A start date may be used with or without an end
date.

date N

endDate

A date used to filter entries by clinically relevant date, in
the following format:

yyyy-mm-dd

If an end date is specified, only entries with a clinically
relevant date that occurs on or before the specified end
date are returned.

Note: An end date may be used with or without a start
date.

date N
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Response Fields

The following fields may appear in a JSON response for the Health Concerns resource.

Field Description Type Cardinality
resourceType Identifies the resource. HealthConcerns 1..1
id The unique identifier for the clinical entry. Identifier 1..1
category Classifies the data as being a health concern. CodeableConcept 1..1
code A textual description of the health concern. CodeableConcept  0..1
subject The patient associated with the health concern, Reference(Patient| 1..1

described by the patient's unique identifier
preceded by Patient/.

Group)

Example Requests and Responses

Note: For information about the environments represented by base_url in the examples below, see

"API Endpoints" on page 8.

Read - Request

Returns a single health concern entry for the patient using the specified clinical entry identifier:

GET https://base url/quanum-ehr-fhir-server/fhir/HealthConcerns/

2c92a61179378ae2017938dabeelbdfb
Read - Response (JSON)

{

"resourceType": "HealthConcerns",
"id": "2c92a61179378ae2017938dabeelodfb",
"meta": |

"profile": [

"http://hl7.0org/fhir/Condition"
]
}y
"category": [
{
"coding": [

{

"system": "https://www.hl7.org/fhir/condition.html",

"code": "Concern",
"display": "Health Concern"
}
1,
"text": "Health Concern"
}
1,
"code": {
"text": "Lacks motiviation to exercise"
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}
"subject": {
"reference": "Patient/2c92a61179378ae2017938b606d04c0f"

}

Search - Request

Returns one or more health concern entries (as a bundle) for the patient in the specified date range:

GET https://base url/quanum-ehr-fhir-server/fhir/HealthConcerns?patient=
2c92a61179378ae2017938b606d04c0f&startDate=2021-02-01&endDate=2021-03-01

Search - Response (JSON)

{
"resourceType": "Bundle",
"id": "9df68aea-e2fd-4bll-bb64-£f263ee4cll130",
"meta": {
"lastUpdated": "2021-05-10T14:51:24.172+00:00"
}
"type": "searchset",
"total": 1,
"link": [
{

"relation": "self",
"url": "https://base url/quanum-ehr-fhir-server/fhir/HealthConcerns?endDate=2021-03-

0l&patient=2c92a61179378ae2017938b606d04cO0f&startDate=2021-02-01"

}
1,
"entry": [
{
"fullUrl": "https://base_url/quanum-ehr-fhir-server-
/fhir/HealthConcerns/2c92a61179378ae2017938d3dd2f5a11",
"resource": {
"resourceType": "HealthConcerns",
"id": "2c92a61179378ae2017938d3dd2£f5a11",
"meta": {
"profile": [
"http://hl7.0org/fhir/Condition™
]
by
"category": [
{
"coding": [
{
"system": "https://www.hl7.org/fhir/condition.html",
"code": "Concern",
"display": "Health Concern"

1,

"text": "Health Concern"
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I
"code": {
"text": "Lack of energy"
s
"subject": {
"reference": "Patient/2c92a61179378ae2017938b606d04cOf"
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Assessments

Description Retrieves a patient’s assessments.

Note: The Assessments resource is an implementation of the FHIR
Clinicallmpression resource.

Method GET
Supported Interactions « Search

* Read
Response Format application/JSON
Parameters

The following search parameters are supported for the Assessments resource.

Note: If no entries are available for the specified parameters, a 404 response code is received. For an
example of this response, see "Not Found Response" on page 12.

Parameter Description Type Req'd

patient The patient’s unique identifier. The patient string Y
identifier can be retrieved by performing a
patient search. For more information, see
"Patient" on page 14.

identifier The unique identifier for a specific clinical entry. string N
The clinical entry identifier can be retrieved by
performing a search for a patient's
assessments.

startDate A date used to filter entries by clinically relevant date N
date, in the following format:

yyyy-mm-dd

If a start date is specified, only entries with a
clinically relevant date that occurs on or after
the specified start date are returned.

Note: A start date may be used with or without
an end date.

endDate A date used to filter entries by clinically relevant date N
date, in the following format:

yyyy-mm-dd

If an end date is specified, only entries with a
clinically relevant date that occurs on or before
the specified end date are returned.

Note: An end date may be used with or without
a start date.
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Response

Fields

The following fields may appear in a JSON response for the Assessments resource.

Field Description Type Cardinality
resourceType Identifies the resource. Assessments 1..1
id The unique identifier for the assessment, made up Identifier 1..1
of the clinical entry identifier followed by a -
(hyphen) and the assessment identifier.
status The status of the assessment. Completed is the only code 1..1
supported value.
description The recorded assessment text. string 0..1
subject The patient associated with the assessment, Reference 1..1
described by the patient's unique identifier pre- (Patient |
ceded by Patient/. Group)
date The date and time the assessment was recorded. dateTime 0..1
assessor The clinician or provider who performed the Reference 0..1

assessment.

(Practitioner)

Example Requests and Responses

Note: For information about the environments represented by base_url in the examples below, see
"API Endpoints" on page 8.

Read - Request

Returns a single assessment entry for the patient using the specified assessment identifier:

GET https://base url/quanum-ehr-fhir-server/fhir/Assessments/
2c92a61179378ae2017938d3dd2£f5a11-471

Read - Response (JSON)

{

"resourceType": "Assessments",
"id": "2c92a61179378ae2017938d3dd2f5a11-4711",
"meta": {

"profile": [

"http://hl7.0org/fhir/ClinicallImpression”

]
by

"additional",

"text": {
"status":
"div":

by

"status":

"description":

"<div xmlns=\"http://www.w3.0rg/1999/xhtml\"><p>Intervention Order:
Above Normal BMI,

Prescribed diet education</p></div>"

"completed",

"Poor diet and lack of exercise",

Follow Up for
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"subject": {

"reference": "Patient/2c92a61179378ae2017938b606d04c0f"
b
"date": "2021-05-10T00:00:00+00:00",

"assessor": {
"display": "Pam Johnson"

}
Search - Request

Request

Returns one or more assessment entries (as a bundle) for the patient in the specified date range:

GET https://base url/quanum-ehr-fhir-server/fhir/Assessments?patient=
2c92a61179378ae2017938b606d04c0f&startDate=2021-01-01&endDate=2021-05-15

Search - Response (JSON)

Note: Only a portion of the response is included for this example.

"resourceType": "Bundle",
"id": "e9008413-629c-4ae8-9539-£7a506c7031d",
"meta": {
"lastUpdated": "2021-05-11T15:48:37.447+00:00"
by
"type": "searchset",
"total": 2,
"link": [
{

"relation": "self",
"url": "https://base_url/quanum-ehr-fhir-server/fhir/Assessments/?endDate=2021-05-15&pa~—

tient=2c92a61179378ae2017938b606d04cO0f&startDate=2021-01-01"

}
I
"entry": [
{
"fullUrl": "https://base url/quanum-ehr-fhir-server-
/fhir/Assessments/2c92a61179378ae2017938d3dd2f5a11-4711",
"resource": {
"resourceType": "Assessments",
"id": "2c¢92a61179378ae2017938d3dd2f5a11-4711",
"meta": {
"profile": [
"http://hl7.0org/fhir/ClinicalImpression”
]
by

"text": {
"status": "additional",
"div": "<div xmlns=\"http://www.w3.0rg/1999/xhtml\"><p>Intervention Order: Follow

Up for Above Normal BMI, Prescribed diet education</p></div>"
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}y
"status": "completed",
"description": "Poor diet and lack of exercise",
"subject": {
"reference": "Patient/2c92a61179378ae2017938b606d04c0f"
by
"date": "2021-05-10T00:00:00+00:00",
"assessor": {

"display": "Pam Johnson"

by
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Document Reference (All Patient Data)

Description Retrieves a CCDA document containing all of the patient's
data for the supported resources.

Method GET

Supported Interactions Read

Response Format

application/JSON

Response Fields

The following fields may appear in a JSON response for the Document Reference resource.

Field Description Type Cardinality

resourceType Identifies the resource. DocumentReference 1..1

id The patient’s unique identifier. Identifier 1..1

status The status of the document reference. code 1..1
Current is the only supported value.

type Identifies the kind of document being CodeableConcept 1..1
referenced.

subject The patient associated with the document, Reference(Patient | 1..1
described by the patient's unique identifier Practitioner | Group |
preceded by Patient/. Device)

indexed The date and time the document reference instant 1..1
was created.

content The MIME type of the content and the BackboneElement 1.1

referenced document (Base64 encoded,
compressed CCDA).

Example Request and Response

Note: For information about the environments represented by base_url in the examples below, see
"API Endpoints" on page 8.

Read - Request

Returns a CCDA using the specified patient identifier:

Note: The patient identifier can be retrieved by performing a patient search. For more information, see
"Patient" on page 14.

GET https://base url/quanum-ehr-fhir-server/fhir/DocumentReference/
2c92a61179378ae2017938b606d04c0f
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Read - Response (JSON)

{
"resourceType": "DocumentReference",
"id": "2c92a61179378ae2017938b606d04c0f",
"status": "current",
"type": {
"coding": [
{
"system": "http://loinc.org",
"code": "48764-5",

"display": "Summary purpose CCD Document"

1,

"text": "CCD Document"
Hy
"subject": {

"reference": "Patient/2c92a61179378ae2017938b606d04c0f"
by
"content": [

{

"attachment": {

"contentType": "application/zip",

"data":
"ZUp6dGZXbVQyemlTNkImeXI4RFR4bXpZRzZNUOWxRIVXNIBOV1ZWAVY3KzZ1bFRObm8OWEXSWWAFcEsOVEpFYWtySmQ4
K3Mzd1lVzOFFCSINLRmZaWmsxUHQwamlTQUNaaVRSUW1kR1 OmMWxiNkJOeFBKT3hmKzZJIJNTBJSEVWADNETk51L3R6NS 9mR
J1IWK3Y40S9gVmFHcVpO0cWxgNJhMUnQydGkrd21xMmQ3YkwlNzViMmZ sKzVIM3ZkN256NS9QUDh2bmpydnNTWU1nOXY1eG
N6MIRWMINOATZidCtkaldTU2VzOVhObjY5cHZWOWFNQzJYZmZwS20xMjg5dz11lejMrZ2IrT3FaYjcyZ3BXdEh4MzRBYUx
ZR1pOb0xGM3UrdT1YOXJVADZ1b0Y3MDR2S1AyY1hqOVB6TDU3UkdiOUNhT1FTYksybmprRVFQSS9BNkdhZFh2REJmOXFR
S3dPNWplUC8zSkhPUmZWY1U0Uno4VndVW1lUyVDRRZUFTTDcO0eEEOb] ZmNXV1dkhQRHhjQy9DbEMzQVJa¥nl6clZo6WWpuR
XZ3RDN3NGx6THRTWUXZN3dwYVZ4QVBhdXpRV2cyQO1lFVzFOUEXTOEQrbGZ5NFhlaF1FTEEyd01aT2hERUFNaGO9PaHJHQ?2
RMQ1I5S00wVmZkaEIyUFBNcFEzZNE9Ob) ZLOGMXL2FkYnZJYmwrMjFMUEISZG1 IaHBPNTV2NmwORWhMNWI ZVmt SWmJrTGJ
kREgyWk1lIbzJdMQOnBsS11kalhDNXEvdnJtNmSIVINZSGt4RTEFPVNNIMTVAMS94M2dJVE1XYURMamVuUjdtNGRUOFF6W1Ov
V0dVOGQyemZ O TFFCTGkwMnhTMUJINT 3F0ZVAJUVAKb3NGMFgzekUzazAxd1I5d3RhVzZBNV1IFSSO0V2RHBMeDIBA1RNSWotd
HFDOUZBSS8xQTJzZnk3MW15T2JGaHVNAXJLA3ZkemlKVW4AxUWV4AdVEPY3UwUjNYZU1lUdWt2ajBCYnphd0ZSQVN30U9PSO
RnSEFJJjV1pFbGdvZzI3N31RNTADZ1hDQOFDVmtXeEM1Z23g2R3FZU0YyS00oxMVptNnVDYWdpSOxpd31iZDA4MOZZMVZ3cFR
gaWlg¥mltdnRGUGFaNmIMWGR2WU1GeTASVONSUHRAM3hpUGdkVDRaMzMwiWT 1) SmZJeDBt ZVR3MWJIkMjBiWm11VVM5NE 1k
bOExXbUtMVHZWWTZVAW1PT3FsM2tBckxpSCtCSmItbm5kdDJtUULzUFRSRKNIYnhSYWFCW] 1wR1i9saW94NkZKAdOhPSnhhc
zJqckdMWGg4aTE3M1ImaO5FbUZPSmZgckpMRDNPR3BCaGEOTWYxR3RtMmM1xVMORTThUTzhzUUhod2SMWE1ETkxRSEFI3L0
9ETW1IRAWdAoMC9SeTErvVDV3VmVtOWJUZUxZM19kV29GejJOZXITbFZNUF1XTUSHQktQSGxIcCtJY1pCMOJUVZNOUIlRocCGL
gN1J0c2tkMV1vSXUINmZxck5GMktRN1IV2RES50b0JhVWIQONEJGbThGU2I3Mz1JSkNLcFBuaGVvQnU4aTBXQUhWZGt4Z1pL
RnhnbWFuT2dYK29YYm11N1VteVZvVGhBZHBDLZRUWGO1L1FwYitDWFo4eXNTNmFYdVMINFI4cjA40U9HZDI2M3haaDBYa
Fk4SEdA3WEc1ZFowT3dgVEx3a0tETOw2NnozV1FnMHRSAS85UVE3WmFBUHNBTERHV1IEONkpyd0ZUYnl1ZQzNZN2ZyOVphS1
YzUmIyWDB2WThgcES5palZlV1JCWEJEYX1KVNRKQIRyYnJOTDA2dnNESGhQbW5hVHglaXZgM3A1M20vQ3dXNGNsZmNaMnh
mOFN4VzFHSWhSAdUkwVEk1S3FWODJIZbFhPVnl1XWCOLT2V5TjloemJDYURCVkdOanNFcTZsQkESOWo5NnpOK09veXpThb0xT
RmJIXQjBrbmdUUTBgbW9aNOVMblRpODFrbGZkNG51Z2Ux2em9yT3hnamt 6 TUNpTXoyWWVzRO5QRmMASWIWx4NXk0QkovK2RRe
mF1SFZKaDdKOnpmUORvVZmMNEZ0t1leVE3bUtva3I2¢cl1VSENzdWdYQVBuUYkJFMS91IMEVBUULHZkh6UlpMeEVYyZXBVenZWdAW
ZIUm5BdTkxdmZ1djVvSHhoTzBjMTArejc3SWItSCO9kZ1drcGo2VVVWS1ZocVJaWmk2Zk5IWHI2S2FkMnRZM1poQU1gTW9
4RO00vRUhOATBWVTFES5UHVKMUlubDUrbOhxMWIwTkkwNE 9 6MzAvdUhUZO0pKUmpWSWJI4ck9aM1J2TGV1IOWhUODVMbW14dC84
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MOO02VXJjN2txTHpECUlkc2RiWWk3Y053MWNSR1Z0aU40SHQIMIVNMHZ0clpPeDVIYWkrN3Y2M1pSVVRWWEZMbTRGZDY 3e
mlmUVEWeEVKNWhVTDIBUHFIaEwwOGJIXSTZEDCtONDFRY002Q2pXb3V0S29seWlUMNVUUOLILY1JMRnFzUZz1CNUFJb1IN2ZT
FCRzdmM1YxMDJImV1MxVGtuUUF1TOE4QThPeFZ0Z3FKNjN2MCI6MGASSXVIVESsvZmMNNWE1HAVMzSz12el1E2T29ZcFZHeVN
DUzg2ZXFQTUVUR3huL290c3c1N2p00DBrOUZXY043akp2cWxZazcxSnBwZHV5eE5BekF4SnplWXQrVipaemwzb2x55110
M1glRWANdA3M4RFhFS1ZMRFFCTEOrT2g4T3VChitOVWVPA]jJDYitmZ3A5dz1RWVVWbVhrbGl1YMGhtMUdRbmRES1dseVZLV
0ZZbEplbFZiTFdOUOOVUEpWRFhPeGZwVINPQj1zSjVvczNyeVFCZkc5ck55Z23M20083dUpBcmthcG1INNVMSUHPpEOWXBN J
J4NGdsUnJ3ME1ImQO0haOUSQbEVadGhFWX1RYndGOWpSSHZod0pviWmVhcWRHSGPpON2FpVzJocklMKO1MWUhqUnol ZEhS5SEL
gaEJ6TThVR2I1bk5nUzROY0EZzcE02U210ZHNQUVOORHUxaHZIM3BtTOVPpK2M4YzR4ZHMzbmlvVkZpVjZ32U8zamVKSkKNN
MjZGSCt2UVpVvK3NmMUXFRenZQMVV4cUhLSULrMWxVYTgzT0JvalczeUJwZEZ4bGw2THVLO25ncFgxWnEFYTUQzUi8rbjIwV
3YvdXZBdjFjeEFMZ11EUzM4aHpmVidRY1FuWjJOZkF4dG9ybmpnZ29KYz1aQm4wMORYOEV2UWZnYJdIQm50TWILWUNQNE
NiL2RNVHhUVDU1laFVqU0ZzYTZDTjV1eEJVMHVZUGLITMTZIQ1BubWtMcOhvcVEkTkJjMzNkdTIQLOhsQUhtZkozeWdxR1Q
WWTZPcmk1lODRtbkFpeEOwY1RsZXRRV3pMM1IhSTTB3WVU1ZDAzTHdoRm9ScnFwc01HeE1QZkVRWSOhWTBzS1RJISmhaRCOt
ZXFiRENERHZMOn1BbTJtbUNtWUPZS2FINWxnQT1HAmMRzZWmMZFbzkyOVFhdUFxeTI3YVFHYkt ITmQ2UWXTQTACTFpiRERIN
3dDOEpPaVJIvQW44RHNgdDFCTGpPMIdUL2tkUUOrWWIpY1R4dzVhTzQO0U1BsNSt2TzFrSyt4SjcwenV5RUVaRXptbzRXSU
xQQ3jVib2NROXFxaTZPS1I2N0ZBWI ZITUS56eVACREZSROPSbCtOY]IGTELMTIA2WXkvV093N2xNNJhYblp6ckYxNHRXTWZ
yMjhhdzRIbU1INb1dXSnlTNzVUMDEF2YX1TSG5yVUJSAWNBRVYxdXd4Q1MzZzRhaTNRTUpLZHhibVplVTdENzcvZDJ2Q1F5
am92bWNidHJoOF1RVWVONF1tOVdoWjFCOVAwWeFN1Rkgwb01iWnJYdOSWQTA2U3FGcnY20EtBMEZRN1 9mWE1IRTM5aN2QzT
JVijWDACM1d1lUXgwcmx4c2UrSEsxd211TVRMcEdiVXFNKzkwUDA2Y2hERmkva2V5dGZUR1JhYVgxQzVRRHhYa0xPSm5IZE
NwQ2pWRUZKVGhKSINNTEI4eGhYT1EyL2NvYUNNNFVVYUpDZGpHUIN] YWx5S3BBM1VvQ0J4U0ZQY3FWMnpaUENzZkFuYWx
hTm1gQW1WQUNVV2dycV1Yb2pDOTJRT3Frb2t0cG8yOTNCVMM2dUhSLIVNSGLYWjB2UERLTMIMSGRNb11gK051NGZUdHhX
UkthRD1vS1gyTVRLYWFZSFBpZFNncGxnN21FUG9QbDZtTUJ3UmY5N1hrb0ZINXZmUOJLNExrekhIS2hKAGNRcEh1Q1BOU
21yNzBZd3JyU3JoS0hzVVpHM]j1WSzdVAGAFNnVaMFhPWGt IbWJLV1EvcTFkeDRhQ11XdG5DViNmbnhTcUNBWFRkVkN1cO
hFeUM3WIM2TES5Lb1 JXb0duVDBVMGl1oMGd1UVFrc01LU2pMUjB6aEhCd21oVmE1WES5Me 1dKUVArMEt 60G1HSDBhYVZEFNU9
XV2prUnRYSW11aUZ5SW5YYVpId3FkSzF6anBjVHVXSV1JVVZLVFDN3d2QW920GR4WGhOT2t0S3VGRUZVaGE3UUdABMS 9N
SUdadWtEFVTBKblkwYkZyNmpOaytsVnVraUluYzYya3Vtakt2VkxyV2RuNVZXS3Z52zZLeEdGeVpZZXVRem8vYWF]jSzdEc
WxmcGIRcHIvenF5UmMVGVHBKRIESRJdACcl1IMWUxZR1gvRzdnSzclczUvVIW16bG1Vec29LS1AxRWdXajlIOUNJcnEvUTYvdl
hHeTInWGQvRV1IROVAITVhLSWAZUDZFTFAIMUFPUE1XREF1XZJRQLO13RTh1OHIhYmpmV1U3bWNzOUhOQ3pgdERYeWZ 3 ZHZ
JMjVibE12Q0mFKe]jZMTV1aSGEFYeThlcmo3bXVPWEkyODdEDb014SktwSW11INSIPM2swdWJocFALRVAWaX1JUGEvbGtLcVVt
R250dFBoUUS1YzZFa31luYVpuQUlxaDJJUTJI5cGVLOWRPaGRtdUS1bHI6NWUVL054eGxMaDhySnhYKOIwZFdoQy93QWxzd
1IMreXdoQTVHAOk0Q2Zkd1Njc2FFbHdsTHI20EUS5K2x2Z2UgwblcyUGLlFZWo4 cHBWWGVNAGczSEk30XRJWERt SWdrblk5b2
5iRys3VHRSOUJJZOXJiRzhYTOR4ZEFicWJzYzNhZ 3§ I0bXQ30DNVvVkpMOmJOUEtaRWUxanE3bWZ2Ub2JxQTVhcDB1RWNaUOC
3Y1c30HVpVnIS5ZmE2eGdyaSszanJ2TO0xWKzhLW1FyRDVrVGIsVOVIeWkxN1BOd21RYkwxZV11NzZTalo4OHRQMXEFWRkES
T2JUM1NUeGpkcjdDN3hgcloralRBMzBPL3pS5YXNVOF1INZOdyNnl1RSWYOV3VSNklveHZsNXBmRWJIgazNpdWNCaHR2cXBLM
ktgOnBxRFJYUJZtMGIFME45Wk9jcFIt ZENDAWhGS1pSdWE1di80empTZFhONCt INDRs SThXUjRMaFpPQWt kdES5DaWRxTm
dBNmEFTTVESOW5QdULISROIKYUJXR2ASR3IJNTTVLNVPEFT3dmN3RkejRrYnR5cVVOUGV2MO00NkxDATRZWE90oNk91aCsydFE
rYVI3NOdFOWXEZkZ20WNHeFo5MXZ3MGdhSHIQRFIxdAESvUNg3NzMIR2VYWWY OTXEFCKzdCQOmVCND1udWV2VGdzV0OVFaWlh
RHZ3c2NnQ0p6VDJIsWVNEbDRveHNFaXE502Nxem9qUGLl zKOVQRIJhZRWAHTUZnUjY0SXhsNOVnWWOtaC9oVkd4RHB4bnluW
VdBOmMIwdFdLVS91clV1WHpubzVIem44Sk44enZaSHRPMIEOR3AXUJRTczhyTmRSTUswYTBZalFyUnJSaVJIDdEdOSExBRH
1vSESIUldpREtrRThvQlpYYUFocHBKaOR6T3FkaWxTULhEYkKkhrMHIXSTNrMWZ4ZTkzaTAlemo5cXJkNk51TnZ0M2 SuMjJ
gTDJRaX1IMHZELzdQRk50Znc2bES5LMXV4ZjdPeUS5IemlIyejNPpREX6Z2mQ5S1pNakE4zYnB2QzdOVGt1Y21VajhQMT1 6amR0
ZGNVPbE1YS104dFUOUGZCUWhLAH1EeWJrUzcya2s1K3FhY0p3czhuK05pMzlpbEFxZ3JDV]jdTQjJ10X1uTVRsSZFBWTkxJd
TRTNU40ZjBmWWOFZGpDWE1KRGhhTHZvS1B2c2M4UkpaVTdFMm1122z14d1ZNZEtrdTZ21iT3BIV1IgyMGZ2Rk0yU3dtbStTbl
dEenUydEIS5QXZNRVINNGR50Dg0Y1phY05vdlBrTO0ZnVHA3RXp2aH11Y3pFcVVPS1h2b2hPOXFtRk1IMZDQOYThDRHBVNMN
hMGR1ZkNHROh3dWI1VHAmdVo4 SGNHbUZKb1RKSFNORWx2dWNYbWd0akVNKzN1eG1OYnd5R2JGVEZBNUNKTkKkRBTjZ1b0d1
QUVzSThoMFV20103RGtyaUclVGNHZU8xODhYVVR]jc3k3U2FBbDhNMWOJQ3ZvMEhzQ2JxY0OE1My9SRj11bXpoOThKZHdzd
Wd2aHIJwMWxCazduYUS5kbnc4WEM2bmZaK25KaDRSL2ZjMV1ycjdBakRpcVN1cVpGRHEMybG9zdkJ1UHJI4bmVKMURWVDYxST
V3cENTUXJYSmJIYjU4SGgxZDF1UGIyVVJIaMThsQXFvRS9maXNNRHhCVENWRO0Z1eUNIbXR1c08ybklISTZ1eWt6SDZVcTB
QeXgvRF1YS2wyWj1lgSVU2VEFBWYmlaclQyS1VVV2NkKzZ3MFFLVFBZckZPVVEzZRMITd2NuRzdBczUwMUxXx IMHVDZ jV5V2F's
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ajFazZ3ZNcE5UcGhYbHBYNUVMZGOWWXVObU00d29hT3VyQjROSkpmY1lhvS2syR2d5eFdANRnB6dzZHdzJnaVB1dGJ40DM5L
0JJSGRJQOYrN1BManpd4Y1lhWbGt2Vk800UNUVzZBGONFTaXNIeFkOMINxbFNWZUhHUVINTmgwRktOSHhiRVFTZVNOM1NPRW
hFWmZ6clpUQ2dgTFNCaOM4bl1ljYTNxVElab3FwcEM5Qlo5R1pueWtIVDZreXR6cFFIMCtwIWUrbEl1rVzFjV1JXTjR4SXd
1aWN3aDYyeWFuOXJWW]) FXMVNsOGIWV2R1d2szVzEVbkhsUzEFxbESkVINsb29tR1Z2SeDZJUXdsVUhRNSt 2NWVxVTNBYXRZ
cFBxL2djcS9nSUdsWmtVSHh3cS9ga29HalZuMWJ4UlpkcEZaOERGS1tCeENIL2NXcz1xY01INclhiRGFLTFZibHJ0Sm1uM
1R1ITm1xOTNFZzZyV2J1VG4wVzdrSXhOYXNoMDU2Vk5sclc3em9zNDREMDZUMIRKL2kvQyt0ZmZOYnFrTSttSIRXMWtxdS
tXOTYrakUyTHFFZINoNTkvbUVKNGFGUFRSM2E5akJsNFpsVGhkbmhoNGZUUF1BU2IXTW110nE20TVzNnk2S1kvZmVZNUR
6MGt1UO0c3dFBMSVIGNOLS5RIFMZG04bWVYQ3Z0SUAKAOx3TWkxYzFVZWIQdWIranUzNkhXRU1IGZ21UM2NKc2VGWEN1ay9T
OTVMMmMQyYN3hjTFV5Ni1i90029FNzdOS3hzSzdFR2x0L2VDNFBoUEtCWGRrTDRIMzJ2ekV5MSt 0dEhCbUN]QL1IvQVplUGdSd
1hivnp5eVhTMm52V0VYS01UdOREamhET1F1b1ZaelF6SUwzMXA1UULIcG53M1IM2dVVeUUQ3VNIXxWGNPpSMNSRTZXd1pWMU
53JWCtSajVSRIE2MG1ltcy9Qdl11GZ1INNZVZkTDZ4VDF3ZW1IbGQ4QTgzVEJOWUSYONFQK1IIO0Cc3AXMGFocO0x1K01kTEJjaHN
hSzVLLOhHUNBmcmtINzI4RDFtaGlIWHpSRjR6aHh4b25yaDdQU280aENhb21pS11vZ1pBT1FXMXh2Y2TIzZEFMSkVvY1JF
OF1KTV1ImSnB3djNsSTJ0emdaVDI2Z2pEdnRKZ3VONERzY2duNnBRMFRMeTBIYzgzZGVRVHOVY1F0ZzFBWG1UaHVSTmNZd
kKNFRE96ai19IQURtOWAEOGJIhV1gyMG1POX1vRMIYZWS5IME1vY1BrWDVrZmV6eEVGcmEWV1EzcHhMSTIYREIJNTjZYSkdvTm
5iNFAxKOhsbmpvdXVla2xhemx3QWsvdmlNbDVIbjR3eHZYakJwN2RJIZVA2VEZYbUozamswdU9LQO1i 9HAHI1bWIBNmNJY1U
yKORWUFcwOUJ0ZDQzazRyVGV4QVIMV1JUaFFBMkhMWEFKKz ZqUUppZHVwNkpRYUVOUGRVSTAURMETAXBDS1J1U3NJOEOr
NU1BajhYUUx6WEBsV1BZWmVSWENmMN31tMzdjME16Uit4Y1Z5L29yUE1qTUdHb1dyZWdiVGI5bEthcl1FMdWpxNDNsYkppT
zJrYXpodnMvblYrcGZ1bDJIBMO94MFRYaWV) ZHMrZ1ZrMOxFeTUyRktQYzJOQOmEFkMGYrVk5zRDA3Q0tmQOnNrMDFXb0plYV
PLbEOxaHFraVF5cUdxRFAXTEx1INUZGaFZ2yZ1itWRE1kM3JgRD1 jM3R6OWNUMzM3dWIOXVGNUCGI2MX Iz SXpSNFFIVVJIS5VUL
gbzRxaON6N1hESERPNnhodzES5YzhuaEpHYXVkdzRaVEwzbWEJLONOYTJ) TWRKAWUOa jNXTWVsTTduQ3ZhY2dpVURPc1BB
Q2t1cTFEV1IB1YnUrQ31lwaGZiYVRtT2xLSHpTWkJkekNHN3NnZX1SdzY2L1FheUEOcGpZbGZgQ2V6VEFQLSERrUWVkVnpGe
WZxVHF6RJAWRNVMbOFkdExndmEvOWJO0dCtONGULIU2R6MJNIWDJIPS29Vey85YXVhL250dFZUMy90Z0 9wTEJLVWELMVNQTW
tsemU5Smswal05UXpnTUAGNEF3cFpUcON1Y0cwQzhzZmQO0ZC9DZ0ovN2hmdWVGK0ZjektoNDZQbS92SGk5bi193eTA2QVR
YOW1lnbmJJdXhvb21Z2dGw5Y1FYdjdWOWxONEFkMHQxOUgzS2daR1c4QVB]jL3EyUIRmNmgvQlZFcUdr SHF4THhObWx6LzJa
Zmt1VWZhaGVzNEFNDcmw3dUxoOEFBb3BLONoxRW1HVVECb1B6c1ISUFZ5K3B6MGhOSFFKVFZHTSOCVzIwZkJJNEd4a2pON
0dXNOpXdjBMN311S1YyL3d4aXZZWkc5UFNoekZ5d1JYbHIMdOpMTDZBT 0t yQWMzckRDWFBTd3BLazNCcnZKbytQbHcrMX
VINzNkVUN]jS2xhTDFjTE9zUkZFWUVta094ajI10TNGMEloaVpQcTZMaXJ5d0JDRTNEMDhLVESMT 1 9XN3pPT1JIJmU3RybHJ
aNEFyV2FkQlpJRWINMkRERVMOVE1IMMXNWcU1Rej15YmV2R24 5VmNKbVZJdFpCamRmRVgzRWhXRVg4R1Y4QVVObVI5Sm1M
VngxSVAVWitCVDRIJODRMWEoOKzh3V1VtdFVOd1lhPSUgrREpsVWxWZESJQW1GeDBt ZHpza3ZNcDBVUUPITXJ10OnNsa2ZsR
kZSTEZxeF12SSt4aEtHbTJOdFJIFR1tmdWxkR191L2NjNHh5aDZUTDRXY zVpdXZublNhNCOhbFRLRmxGODJI3aTVDQOXhZSF
AWN3RxYzBmcXMvdFVDUW8xZWROAk5VT20wMW1RUZAVRTNgaDJUQWI1VWRLTGFtcm5RZ2R0Y1JOVzkyOC9ISXNyNDJoMEJ
RdmkvdmZNNHVoWmtVavVdmcWlISO0hobDhIMmIQYkwydm9jb3RIR2 9kamt pNFRONTMwY 1RWRUOwWTTVIMk80Z2285Z3FVVVVS
QkZ3MGVrZGp6SGIONDb29HZ1hRQIMvKOVDb3V5bno2by9zcXpgY1l1lEVitoR1IhQbEh6WHU40DgzMjh0TD1zOERVZ313MnRHd
k15SHU1RzNuWStsNEZLUOlacmhMOQWhYOWdwYnhFQlpVbkVKanJzUlhrV3hFNExVZzM4eX1mZGpnOFVudW1lCMH1 jTVpFRH
RgclQ4NDd5TjlYVjcwajdpb3BweHI2Szk4TEV]1IaFBKMHAHb1VabmNCbnR2bnVub1l10RFhyYUFLSDErc095d1B0Z2Vrc2Jd
TazExYVprNONXYTYS5R3MwNINJUOSWWXENNOZS5RC83aGlWaUpmMkt oNkVDRGtUdESYyR1Erc2JScl1dlU2QyTkt HVWhOY1dp
YVkyTkt2eWNTeVE20H1FNnNVcm9zb21lWaVpmMktocUthZXEvdES5yRncrc2FXZmdva3MvilnFheU5JeXdVUldmazBta2hlIc
WRmMQOZGMHAEMmMZUNJ k5bmolVVBEQmMPLSjcvcWd3MW8 rULJINNXIVWVVhZXFaUVpkbU9ncTFHbGt 6Wk 1INUWXUNFAXUW1WMG
tIQ3Fxb0pndEJ2TnNBOXZ1iY3pCTDIWUWhPbFRsRUArdF1kOEFNWERJT1p3K2VCczZxSndECkEVWEsSWNNBObVFaS2F1NGI
4c0V2Nk12S25UQSOTTktkN2svQkl 6L1BwMOFWcDULIVEFd4RnFjRHEVWVXFOdkJ2aF1yM1BxYWEF1SCs5bzFVUHCONVNVTkZ s
ZmxZTGhjOWhWSU51aUhZbz115XZnakMrdU51iSUN3dH1IBOVUwdEFZmekVO0ZFdyc]jZodWhLVXpTaFFSUHhIM3RFaXppV3Fi0O
ElrcUtxOF1lzbUolSG1Xa2hONi9YLys3RDgveTFGSGRUNIM2SWOWV293anhGUTEFIVOpXNUXxLMWEUuYWOVNUdVYnpXKzlaS2
NCb3JInYWFLdAzc2cUNQM1dTbkNVDbFVBV1pPWU10cHRGYX1YSTFEamFThbENKkNHIvSNJZS0owMEdkMWtyd3c1RFRgMk1sZU9
HRVJaMXdyWlhneU5aZkRsMTkSMWEFDRIALIT29peTIJWb01HV2455kZQVz1Xd2x1TOVEMVZVTHYXVXFBNTBUSHFYR291VGVwW
dFJLRUtGaEtWZ3JyRnAxMnMyaXRCUGthUjFzSnFxLOthSEtyWUIKMEVLZTFFAnd3NVBUaldBbGVPROhSRTZXbnNCSjhyU
21MekRMZVhtVVdmdDhBaC80cExuR1JjcDZTTkIXb3cORXNkSVhHCUSESZz1ueDNHOHAMTzBRaVh1QkVNUkxvMVQxZ0NnM3
NuMXFtYmVvZ21xVjdQYVpoR2pPUNBBMMAKNHIOOUhgSGNiOHI3Q0hiUVRyZTBBUFF4cXV6VFArTIN6L21UOWkwZ 3RpTHp
NZ1BRTXZJSXhiZ0Zna3VYSmOUWk5XxNNRUVMIPNmMFOLOpYcE1jUFJOMnZvNIRS5V)1pT1AOCcWVOSGhMUEE2eWdnVUxuSWtq
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Zj1IZkFwMW41VnpteHVMck5VaHhXSkZrWmRzWEdjUGpoY2pLN3UwWWHY 3eDARAytYN3k0ZUhSVEVUbFIrQTFRUDVMMKESS
H1nUGRvVT1VVS2ZCYUVazZnV4aWdSakhhZHR5Z0wraktqWGOxUld6RUFPdAEE3MWRUTY94bUZhcENjeFJoK2F1lejUwZnpTcl
1xb1lNaSVRqcXk5cjVCY3RDR0O9qgekt zTXRrOUtrTTNLZEtHSnpwbzZtWXVBTWo0aj VpWFRMAGJOVGFCZkdCQOxJOmMELIT]B
Nbk1lhUnR1allsU21TSmhzTXhzUkYrV1Z6UVhGTGJIZZUVGTWhHQy8rRUZKZXJudDZwM1JIBLbEFIN1YzNUU4VzJJOVNGemREF
a3pRVWhKMEUwNkZidl1HZFhLOHES5SGJEUzkrM2gxMFJXSEtKbzRkUDkrRIFURXF1dVpTNmplUmQ3VzIOVG8vUk1TMGRWT
nBOW1k2UGNFAFJmZXY2UytWY1RNeFVIMFFDTGRabDczeW4drZE1SNExyNWh4V014aFNKM3hiR1hhUz1mOFVgdGVLSXVOLz
1uU3ROMKFMONZuTTJICQXdAFZE4rMz1DN3NXYOFpVUOWcVIUSUAOZmZ3¢cjRRNmMhTZDU1ZVBGeD1 6R2x0TkdvVDFCUFFivVOt
xY1F1SzhPemQ1lT0ltcndvaml5eWpVSGZgNTg0Q1lcxN3h3c285bGRjK2Z26S0kvVnV1c25IdWYORzhvdXJpVUtWecXNhSkpz
anJIZmREWXN1IRmtLcEJyWWIEVUhPRWAWR1IBTSES1V2d5TnNgaWsWa0lieVA4NDZHYzJ5TDZpQ3FnQUg3aUFuQ0ON5a310Y
UUwWYXJyY1AwWQWIXc1NMVY J4MGpUaHpiWiFzTDZhbVZ4dFhKT0ZgeTZJINVRZbWE0Q0cONUhmdGppOG5qdTIJakdOcWIhM1
hjZDNxZVUrcnJHOVhROTNWAUL1XYkFMROSUdXRTT2tONGZ2aV1DRzJ2a25EVDcvTUXKQWUZUTNOLzJCaXE4UndramJkaUx
WbVVCRUVVYUZVbEZ1bUgvK1IJXOFNLL2FqOHN1U2FxMEYyQk5TcHV4bGtONk1saHFHN3h3K2NON19QSmcrejd0VDUyS1hR
NjNnMGISREVrRINBS3hqVDMrbD1KODU2RHNEWVBUdEPpxZ3hPaU9ZTjg4TjA40EZZdELIFN] ZtVmZNUzFZdk11Y3hnZjNMc
1R1bEY3NUM4VnRHUGYOV]jJkbFUVMEMyd2FLZm85NndaYzZXR3E2eUl1JZEVSLOwvR1IJHAM1QZ1 ZMOmJIyNO1HcU9nYmtMQz
VOSWx4R2ZDSFE4Mm1jaESXMEFIJpVIWV4RCELAWNhY1QzSzlgcmowUkw0dGowTzdTc210Z2tQWDR3V2VHMWFUKOS5rSGFMbnF
nV3A3eDBJIYkINU20xNUt ZWEJneGQ3VEZ1INmNjMzBnNkgzQklIVG5GQ1lpEbGZSObERRAVNWbjRWZkRDbzN5WmM8 r dHNOQXNE
S1J4bHAUSXZTSHEvUmMwzdk11d2xrWT1Lb1lY0cUZsVmZRUDF5K2YyRGVPdINWL0JIaXV]jS1IzVXFXaDhNbUw0d0OWYSt2W
WJI3djNPQitHZCInM3UvM1ZaSDdBAmNNKOpOQWIECckFobDU3OTNt SkpNNTFOcUVWOGs4dDVJIdD1Z2V21JaHJZNFhNam5SWVE
MvcnR5dkNKS2d5bG9yO0TdkeVAWeWIWdAXVINVpmN115UEL1zd24 IMFppR21xckpIQTQOVGVOVKErS0JIUy9maXhJd291ZVg
4T1i90THPRMTRBZUNMWCtsWTV1Z3F1TnVuSENiYUdYOVZ0WnZazjM0Z2X12cnQ3TCtz0Go2eittR1BaVWY5a2hIN1A2ZVAF
V1ZGSO0hMY2ZjMO0oOWmYycnF6cGNsKzJXZHhkcD1QbGEWMDZhRXA1K3paV2ExNzlpemxvQTESY2RTMXVZTWs 4WmJ t WG 9mW
DRWTFE3NW80czNhdXpyTmNmdEN6bKNITT10TjY4VUJLRE80d1 1XUUSMYnJQTXALIRGpvIWWwybkF4YStieERJATAOVOxXUO
02R2QzZVJuTzJiTjVFa2E1RGFZeTRWTIWp]jYTU2QU1UN1hiSzZ3¢cjF6a2trMEAKYWk4UGFDZ0ORGZXJDcE1qU29vOUZO0Z2F
ac0k2UGZVSGdZUndzM2VnKOg30EFrblp3bTYybnUOVFk4S3N1aW9Iak9uRmlrTUx1IMTVRA014dFAYMVA1lb0J1WHIhckZ6
VDEF3VTFORmpGVkZZQVhwcEhEekYwM1J1QU1YdUhEenlsNEFQdGoveGloOVABTGg5TEVheDBVZ1VYOH1uYTFuUFZHZKZ3S
GNZQjNKZmhZalppZmVhSkg0bVpBWXp3alJWV014cjBiaTRSQXFOSVhFZCsvZ1gwMHYwZDN2ai91VHg2dkwyMGOwWZS9rSE
VnVjBiM1g3KytQbDdLV2dLanY2cXdsVWZVW] 1RU3dFAVRTaEx1VHZZc25HbWA6VUpt TzNabzV1WWd1dGdOODU3aE5UdGS
rS5272BaUxsTXIzcjQOVThNTnVvbDZhdTVVQTEFKNUXRRXNrZCt1TzROdAVk4MWNUUkc4 SUNETG1KbjNjTWZ4QUUObURDbHdAV
bmo2MW1hTHIrOUR1dGwlYUxEbjJ1QlpleWhlZitVIWOQbldZazZQREQ3ZjBROQ1Ih5MXM1ZjhKL1g0ZEONUGhsdmNpWCOER
FNSKOOxWihgNFV2S1BEbHNsLzZjY05kdkhTeFpOVk1OTFRQa0J50zQwY110VTk0S25wZVp1NJhuRG1JIV2VCK20wiWUI0d2
1hVHIXLOtPZUUSRENzTVp6VmpvMOttdHVwbHZYRFFCMDFNUVorQ21hcecGxQT2kxUnolNzBiWG8vZW1 5eEplbXJDcGYwSmx
kZT1kWHppcldZekhubXo4L21TY0UxK05sd0xmb2FFavVhiWF1DTHVDeTRQAG51dUtJNE1ORzZuMi80dEh4UXVYyK1BCQW10
OWhXUnRWb0gvUngxb0xNQIMyOXRBRWxXMXd1IM3QwWmxgqWEhkUWhGWWOkQytgMncSWEP4T01Hb3FXN3pQbHBZTDUSeUkyL
zBxcU90UOhgZWNmcUtEOFBRIaWx0bUx1VEJVLOVOVWIVDbGVSREJ4U2pTSVIDUJRXb2pnM1dxbzVgbXBZOm9SeXFsRWtUYU
JudlFWUmd20XdCQzd0UXpzbFVraExOKzF1RTA3UIM2S2I3M2UzZVU3N2dGeXV5U3VxSkE4YmpKZWZya315UUZPN1 9020V
va0lQc2FmaVpUK2FudWt 60Vh1ZWlxZnk2dkgwMlpgRHISN2Z2GeGtDMEt1elduZGZDc3BOMFEFS5RkgzSkR1ATISeWInQlUx
NOFO0Qk13MWO0eXJyU3cleGOYWUQ2Y0Ox0RzNScGIWwK1IVYL21nbDRGSENNQjg3RkR3QU8xbGN3T1BxQjZ1Y2I5WUtXVUhSc
ml1aSDIzR1JEWHUxalBBWjBhUGtkMXY4NkZ2U2R1ekhXOD1DcmdwNzNuR2NTNUZ0OazhwQ3FPWk9xTkhoMjRDWTQzbWloeT
M5dHpRMES53bWV5b1VLCEUWV]) ZGL3A1SWJaRzhzblVDU28xTUViZmY3Zk5mOEdA1ZkdVQTRPYkMzSVZ4aDZXdUtBNEVKN] 1
UdHN1RDAJNFg3bmJaSmRiV3A0S003cmlPamQwbmhGMmdhUkJrcWFubDc4aDI3Tzd]j ZFBEY2M5dzVIWGgzNDFoUGErSjJk
UWVuZzRMREpsOEw0aHRCRzRNREZkRWERWkFHeW10UmZDTXFJISzJKcjhYQkc3RXZESVRCYTFGNEO1RkUrWjMOV29Ldk1Nb
mxtaEg2UFZISWNKTktvOWJIGRmx0ZGZZWHBxVk5raHZNVExXxOSUcC2MINOUWRMNE 80 TGxKMTAZzTk9FQO0hyRGAGbFJISSGIMYU
PprbWlHTUt0aXBJIJb0JYQVB3MThBOXp0Si9zZWZ00OEIScE1GcDR6bZzZNY111UINZzQTI30TNUVHZtUKkphWXVIY1QZRWOFVTN
OV3V6UmNJYnJIBZnRBb1EvaWg5c3V2ZXEF3WHIMY 1NvamRBQTZadWJInQ04wdEVvbC9sZ2xIemhCOGNpcHpoM0x4K1dDbTBn
Wm4yc2h4Sm5CNEFVIULLIGT1IRMY1it5cUULSGtLMi8vNKNFViBSemdwcORWQStaR21 zRWprMURMUU1VU1Y0ZktibHIrYTNVR
3cwd2VIUTY4AM3FS5UXYYyRTIkTzOxc0t1a28wbkY3dGlFZWU3bX1nU1BuSMIxXNDFMZWOrcHZIQVVWNOCcxSO0w2bVNxUTE4UV
M3bk9JOWVISFpsMkx2cnBZQU9zcVBaRFZzaTVIMWS5YQS92d1ZXSmRIc11vQO1FaWpuR3VLWGNQRWVscUNNVUx4c0dWSDN
Pem9HV1U2¢clZ6MzZvdWEvaDEFsR1dMcFZoUFBINTVIbFoyVG5jOU9kZkVERktvZFFJIZ0dteDJIqQzkwN2pnclVTRUw3bELY
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MXY2aVBtWHdocm01NkJIR3BJIYUNadWMObmtCalc4TzhBS2p3M0xSclhlWVEYOEPpSbVRiIN1jUD1XeTgwUOEWVVN1aHdXW
JA2enhQdXRIVXADTU12SVVJOFRSROZTVWEFwWQ2tsZXRpcFpnN1EVR2Y2aGI2QzVGViBjMkhjWS9CSCs1Z2k15THAxUWEHUN
J6eVVhTFJYbEFNNZTRTamt ZeEVTOEZvZnQ4bHhmczMycDV0alJCSEFvVTjVvMitnU2xKa0tYRXhwiWXEFVWXUSUF JCWXBxTUO
zaDdSYUlpMXFJaTA2NOMzT29UTkZ0c2JXVihRenNwOGp0ajlXNjAOZD1wWGhsMk80TUs5Yk1KaHRzMTBIc3NLMDNDeGNQ
bFoxTE1JaHcvSHRySSswOGg4ZUS10EFXaWpkTWhZa2dweWxacVIKT3NtTTAwb1Q1NVEFWcUpRZHF1UThsU2hWYmxDcTVPR
JhtVUxUVkpDTXQxbmRPRVRCMUL 1WWVZdXQwSVExeUYyeHBZS1ZJIJMUStM1EzSzJJL1dXU3pjbWlXTmllejhsZ11XcHQ2TV
PObXIWwVXdnYWdvb1BXeUsvY¥mgzNzMxTmZJY2Frc0s4NXNZcnJOQ1Y3ZVBkNEFY4bXBLMnk2ZXBIcEZQa3dWV3NBREVDSGF
zVWhkYjRWVXVDSy9vRDNOV11IM290T2w0ampYVEZIYnlwbzZwaUSWMONCM1hla2RjN1BwQUVnMk5a¥YnJoVEwWzZRG1aSW55
N3dUSmQ1laGFQUOZ1QkNKY2VRSH1xMO001WXJuTkV4bCO9FbD1acUJDV3A2R2NNTEIVIMIrOGRueklGQzIVWEFavV2Z0UjFjVv
0x5QS9FNmNJK3Z2QVm04Z01kbGpDemZrLzV1c21CS3JKSGS5EYTV6DLXh0K21zRWOvblhadEpwTSttMG1YVGk3MjBtbl1RhVH
pvKIdTVWNWeWOwSk1lQa3Fhb04ycjE4Y2IMSHRYYOVYVUNaamxmTVU1O0G5DUHA3M3hoQ3FpNk830Q116VXBmNh6RTBjRkw
300M1UzdQS3Z2tU282MF1oMXBzc3pUcVBUTEExXbHVMZXdtN3BIa08vMDRzZVUZUcCENLNXM2QVIFZkczblFxYTcOYVpSWVor
K1FWRThnMjdrMThkMDBZe jB3cE9qOXVFT2tpOVFrLzhGMHZrSOpHUC8vVvNX1kMzIwR211leHpnWHc1Q03JINjV1aUxLbnN1M
WQzOWoycFA1VDZCNSt40Fd3SDVOVDg3VMM1VEFBocU1SQzRoQXQVOFNReFh5V1k10FdoVjcd4YXZXVGecrZ1JZM11FUlZre]
B5bktBYncrNURzbUk4UTNFA1BRTHZVDECVR2dAWdAM9sQ1lh4YUZChbjBUWVhaWUtBc1NsbXZ2bkVEc294V0dzZVVplMEtgZU5
LcDNvcE1XNkZXAWS3WnY3MNnR1IK3NgQzJIxeWtjUjBmeExXDSNV6eEdscUFOZWNCZF1IRNOSrRnYOVGtHME 9GNX13Rm5EMmIT
ZTYyclc4QzImTE9rOGJIicVozWUpsLO80UESCQkFaS0Z2bEIvalBpbXRSL2pKYzhEeVdZVUxuRFABOFFVvVkx1W1ZZTjVBR
mMVXRnNF1TzZZT0h2Qi9NT2tUenFNTzglajZJSkp6bUtWbUhCRUxYQ1FHM3dLTnFqUzdBZkhBcWsOVWxNT2VNZVBOQk5kbG
VVeDZ50mpgcUZGbFMrdju3Y29ydjM2UEhoY3ZKNFF4UE1IZDBreUJyOmZ4RXJZRFBhDENzbGtWMOZkTVI1LONhTTIyVkp
KZ1Q5K3kxMU02Q1lp2aUxHMW1JR21tdzJIgbW4 30GVuWUtGUTMxVVV2MzBja3JaUORIMEpSOHAwaDFMQkxsc2cONmJIIMnly
d1pENTZzYkKZRT1Q3V290QWQOcINTVkZObEYOREs3UHhsTOpEYX1jdnRZRTBoUnVRelJzWX15c)ZXbXRVeUZNaHRibHR1S
zErV1UWRE1zZGAYWVMwMTNodz 1nUH1RckFiODFEYmFtd2RZMDJIKb0dANM] 1mbGOEZW5HalFTZ1I3SHOXxMThTNEpRa2tWR3
Z2YQ2d3Z111b2hNWStQLOJXczRESUE9"
}
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Legal Notices

COPYRIGHT NOTICE

Quest Diagnostics Corporate Headquarters, 500 Plaza Drive, Secaucus, New Jersey 07094, U.S.A.
© 2000 - 2021 Quest Diagnostics. All Rights Reserved.

This document is protected by copyright and distributed under licenses restricting its use, copying and
distribution. Parties to a user agreement with Quest Diagnostics for the software described in this
document are granted permission to use and reproduce portions of this document solely for their internal
training requirements, provided that this copyright notice and other proprietary notices appears in all
copies. Except as provided in this paragraph, no part of this document may be reproduced or transmitted in
any form or by any means without the express written permission of Quest Diagnostics.

CPT copyright 2017 American Medical Association. All rights reserved.

Fee schedules, relative value units, conversion factors and/or related components are not assigned by the
AMA, are not part of CPT, and the AMA is not recommending their use. The AMA does not directly or
indirectly practice medicine or dispense medical services. The AMA assumes no liability for data contained
or not contained herein.

TRADEMARKS

Quest, Quest Diagnostics, the associated logo, Nichols Institute and all associated Quest Diagnostics marks
are the registered trademarks of Quest Diagnostics.

CPT is a registered trademark of the American Medical Association.

All third party marks—® and ™—are the property of their respective owners.

DISCLAIMER OF WARRANTIES

THIS DOCUMENT IS PROVIDED "AS I1S" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESS OR IMPLIED,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, OR NON-INFRINGEMENT. QUEST DIAGNOSTICS DOES NOT WARRANT THE
ACCURACY OR COMPLETENESS OF THE INFORMATION, TEXT, GRAPHICS OR OTHER ITEMS CONTAINED
WITHIN THESE MATERIALS. IN NO EVENT SHALL QUEST DIAGNOSTICS AND/OR ITS SUPPLIERS BE LIABLE
FOR ANY SPECIAL, INDIRECT, INCIDENTAL, OR CONSEQUENTIAL DAMAGES, INCLUDING WITHOUT
LIMITATION, LOSS OF USE, DATA OR PROFITS, WHICH MAY ARISE OUT OF OR IN CONNECTION WITH THE
USE OF THESE MATERIALS.

THIS DOCUMENT COULD INCLUDE TECHNICAL INACCURACIES OR TYPOGRAPHICAL ERRORS. THE
INFORMATION CONTAINED IN THIS DOCUMENT IS PERIODICALLY CHANGED WITHOUT NOTICE. QUEST
DIAGNOSTICS MAY MAKE IMPROVEMENTS AND/OR CHANGES IN THE PRODUCT(S) AND/OR THE SOFTWARE
DESCRIBED IN THIS DOCUMENT AT ANY TIME.

RESTRICTED RIGHTS LEGEND

All Quest Diagnostics products and publications are commercial in nature. Use, duplication, or disclosure by
the U.S. Government is subject to restrictions of FAR 52.227-14 and FAR 52.227-19, or DFAR 252.227-7015
and DFAR 227.7202-3.

Any rights not expressly granted herein are reserved.
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