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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 XIII 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 API 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.

c 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.
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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 API 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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c 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 ITSecurityIncidentReporting@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 All rights and licenses granted to you will terminate immediately.

b You agree to promptly destroy Documentation and any other Quanum EHR FHIR API 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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c 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 API 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 API access, please download
and complete the Quanum EHR FHIR API 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.

2 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).

4 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.
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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."

}

]

}

12Quanum EHR - FHIR API Reference Guide



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 AllergyIntolerance

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 (ClinicalImpression)

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 Req'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
retrieved by performing a patient search.

string N

birthdate The patient's birth date, in the following format:

yyyy-mm-dd

date N

gender The patient's gender. Supported values include: male, female,
other, and unknown.

string N

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
active.

boolean 0..1

name The patient's name. HumanName 0..*
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Field Description Type Cardinality

gender The patient's gender. Supported values
include male, female, other, and
unknown.

code 0..1

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
communicate with the patient.

BackboneElement 0..*

managingOrganization The organization responsible for updating
the patient's record.

Reference
(Organization)

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 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": "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 "

}

],

"text": "European "

}

}

]
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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 "

}

],

"text": "Not Hispanic or Latino "

}

}

]

}

],

"identifier": [

{

"type": {

"coding": [

{

"system": "http://hl7.org/fhir/v2/0203",

"code": "MR",

"display": "Medical record number"

}

],

"text": "Medical record number"

},

"system": "urn:oid:2.16.840.1.113883.3.345.3",

"value": "A89-B23"

}

],

"active": true,

"name": [

{

"text": "Robert Smith",

"family": "Smith",

"given": [

"Robert"

]

}

],

"telecom": [

{

"system": "phone",
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"value": "(513) 111-2222",

"use": "home"

},

{

"system": "phone",

"value": "(513) 222-3333",

"use": "mobile"

},

{

"system": "email",

"value": "rsmith@email.com"

}

],

"gender": "male",

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

"address": [

{

"line": [

"1175 Central Street"

],

"city": "Cincinnati",

"state": "OH",

"postalCode": "45211"

}

],

"maritalStatus": {

"coding": [

{

"system": "http://hl7.org/fhir/ValueSet/marital-status",

"code": "M",

"display": "Married"

}

]

},

"communication": [

{

"language": {

"coding": [

{

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

"code": "en"

}

],

"text": "English"

}

}

],

"managingOrganization": {

"display": "2c92a6bc70c50de60170f96e538a028e"

17Quanum EHR - FHIR API Reference Guide



}

}

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=Smith&given=Robert

Search - Response (JSON)

{

"resourceType": "Bundle",

"id": "141a0a2e-7ea8-476e-8f57-db78368d2d51",

"meta": {

"lastUpdated": "2021-05-06T15:31:07.729+00:00"

},

"type": "searchset",

"total": 1,

"link": [  {

"relation": "self",

"url": "https://base_url/quanum-ehr-fhir-server/fhir/Patient?family=Smith&given=Robert"

} ],

"entry": [  {

"fullUrl": "https://base_url/quanum-ehr-fhir-server-

/fhir/Patient/2c92a61179378ae2017938b606d04c0f",

"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 "

}],

"text": "European "

}}]},

{

"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 "

}],
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"text": "Not Hispanic or Latino "

}}}],

"identifier": [  {

"type": {

"coding": [  {

"system": "http://hl7.org/fhir/v2/0203",

"code": "MR",

"display": "Medical record number"

}],

"text": "Medical record number"

},

"system": "urn:oid:2.16.840.1.113883.3.345.3",

"value": "A89-B23"

}],

"active": true,

"name": [  {

"text": "Robert Smith",

"family": "Smith",

"given": [

"Robert"

]}],

"telecom": [  {

"system": "phone",

"value": "(513) 111-2222",

"use": "home"

},

{

"system": "phone",

"value": "(513) 222-3333",

"use": "mobile"

},

{

"system": "email",

"value": "rsmith@email.com"

}],

"gender": "male",

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

"address": [  {

"line": [

"1175 Central Street"

],

"city": "Cincinnati",

"state": "OH",

"postalCode": "45211"

}],

"maritalStatus": {

"coding": [  {

"system": "http://hl7.org/fhir/ValueSet/marital-status",

"code": "M",
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"display": "Married"

}]},

"communication": [

{

"language": {

"coding": [

{

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

"code": "en"

}],

"text": "English"

}}],

"managingOrganization": {

"display": "2c92a6bc70c50de60170f96e538a028e"

}

}

}

]

}
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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 Req'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 conditions.

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

21Quanum EHR - FHIR API Reference Guide



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
include active or inactive.

code 0..1

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

CodeableConcept 1..1

code The identified problem. CodeableConcept 0..1

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

Reference(Patient) 1..1

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

dateTime 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 condition entry for the patient using the specified clinical entry identifier:

GET https://base_url/quanum-ehr-fhir-server/fhir/Condition/
2c92a6117946c196017947ccadda0e77

Read - Response (JSON)

{

"resourceType": "Condition",

"id": "2c92a6117946c196017947ccadda0e77",

"clinicalStatus": {

"coding": [

{

"system": "active",

"code": "http://terminology.hl7.org/CodeSystem/condition-clinical",

"display": "Active"

}

],

"text": "Active"

},

"verificationStatus": {

"coding": [

{

22Quanum EHR - FHIR API Reference Guide



"system": "unconfirmed",

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

"display": "Unconfirmed"

}

],

"text": "Unconfirmed"

},

"category": [

{

"coding": [

{

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

"code": "problem",

"display": "Problem"

}

]

}

],

"code": {

"coding": [

{

"system": "icd10cm",

"code": "I50.2",

"display": "Systolic (congestive) heart failure"

}

]

},

"subject": {

"reference": "Patient/2c92a61179378ae2017938b606d04c0f"

},

"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?patient=
2c92a61179378ae2017938b606d04c0f&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": "5e6b4e77-c782-44fb-aa12-e6b70f0ac9c1",

"meta": {

"lastUpdated": "2021-05-11T15:29:36.526+00:00"

},

"type": "searchset",

"total": 2,
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"link": [

{

"relation": "self",

"url": "https://base_url/quanum-ehr-fhir-server/fhir/Condition?endDate=2021-05-

31&patient=2c92a61179378ae2017938b606d04c0f&startDate=2021-01-01"

}

],

"entry": [

{

"fullUrl": "https://base_url/quanum-ehr-fhir-

server/fhir/Condition/2c92a6117946c196017947cb8ab20e76",

"resource": {

"resourceType": "Condition",

"id": "2c92a6117946c196017947cb8ab20e76",

"clinicalStatus": {

"coding": [

{

"system": "active",

"code": "http://terminology.hl7.org/CodeSystem/condition-clinical",

"display": "Active"

}

],

"text": "Active"

},

"verificationStatus": {

"coding": [

{

"system": "unconfirmed",

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

"display": "Unconfirmed"

}

],

"text": "Unconfirmed"

},

"category": [

{

"coding": [

{

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

"code": "problem",

"display": "Problem"

}

]

}

],

24Quanum EHR - FHIR API Reference Guide



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
only supported value.

code 1..1

category Classifies the general type of observation
being made.

CodeableConcept 1..1

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

subject The patient associated with the smoking
status, described by the patient's unique
identifier preceded by Patient/.

Reference(Patient |
Group | Device |
Location)

1..1

issued The date and time this observation was
recorded.

instant 0..1

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/
2c92a611794242da017942e22daf11bd

Read - Response (JSON)

{

"resourceType": "SmokingStatus",

"id": "2c92a611794242da017942e22daf11bd",

"meta": {

"profile": [

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

]

},

"text": {

"status": "generated",

"div": "<div xmlns=\"http://www.w3.org/1999/xhtml\"><p>Start Date/Age: 4/2021; Notes:

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

},

"status": "final",

26Quanum EHR - FHIR API Reference Guide



"category": [

{

"coding": [

{

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

"code": "social-history",

"display": "Social History"

}

],

"text": "Social History"

}

],

"code": {

"coding": [

{

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

"code": "72166-2",

"display": "Tobacco smoking status NHIS"

}

]

},

"subject": {

"reference": "Patient/2c92a61179378ae2017938b606d04c0f"

},

"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"

}

],

"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-8359-1e1e9db87d61",
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"meta": {

"lastUpdated": "2021-05-11T15:33:36.279+00:00"

},

"type": "searchset",

"total": 2,

"link": [

{

"relation": "self",

"url": "https://base_url/quanum-ehr-fhir-server/fhir/SmokingStatus?endDate=2021-05-

31&patient=2c92a61179378ae2017938b606d04c0f&startDate=2021-05-01"

}

],

"entry": [

{

"fullUrl": "https://base_url/quanum-ehr-fhir-server-

/fhir/SmokingStatus/2c92a611794242da017942e22daf11bd",

"resource": {

"resourceType": "SmokingStatus",

"id": "2c92a611794242da017942e22daf11bd",

"meta": {

"profile": [

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

]

},

"text": {

"status": "generated",

"div": "<div xmlns=\"http://www.w3.org/1999/xhtml\"><p>Start Date/Age: 4/2021;

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

},

"status": "final",

"category": [

{

"coding": [

{

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

"code": "social-history",

"display": "Social History"

}

],

"text": "Social History"

}

],

"code": {

"coding": [

{

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

"code": "72166-2",

"display": "Tobacco smoking status NHIS"

}
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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 Req'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
clinical entry.

Identifier 1..1

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

code 1..1

medicationCodeableConcept The medication that was taken
or is being taken.

CodeableConcept 1..1

effectivePeriod The period of time that the
medication was taken.

Period 0..1

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

dateTime 1..1

subject The patient associated with the
medication, described by the
patient's unique identifier
preceded by Patient/.

Reference(Patient |
Group)

1..1

dosage Indicates how the medication
is/was being taken.

Dosage 1..1

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": [

30Quanum EHR - FHIR API Reference Guide



{

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

"display": "lidocaine-phenylephrine ophthalmic"

}

],

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

},

"subject": {

"reference": "Patient/2c92a61179378ae2017938b606d04c0f"

},

"effectivePeriod": {

"start": "2021-04-28T00:00:00+00:00"

},

"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-b0d5-18be5cd10a41",

"meta": {

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

},

"type": "searchset",

"total": 1,

"link": [

{

"relation": "self",

"url": "https://base_url/quanum-ehr-fhir-server-

/fhir/MedicationStatement?endDate=2021-06-01&pa-

tient=2c92a61179378ae2017938b606d04c0f&startDate=2021-05-01"
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}

],

"entry": [

{

"fullUrl": "https://base_url/quanum-ehr-fhir-server-

/fhir/MedicationStatement/2c92a6117946c1960179481db8b91d8b",

"resource": {

"resourceType": "MedicationStatement",

"id": "2c92a6117946c1960179481db8b91d8b",

"status": "active",

"medicationCodeableConcept": {

"coding": [

{

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

"code": "855318",

"display": "warfarin"

}

],

"text": "warfarin 3 mg tablet"

},

"subject": {

"reference": "Patient/2c92a61179378ae2017938b606d04c0f"

},

"effectivePeriod": {

"start": "2021-05-07T00:00:00+00:00",

"end": "2021-08-05T00:00:00+00:00"

},

"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"

}

],

"text": "take as directed"

}

},

"route": {

"coding": [

{

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

"code": "PO",

"display": "PO (Oral)"

}
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]

},

"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 Req'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. AllergyIntolerance 1..1

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

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

code 1..1

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

code 1..1

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

code 0..1

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

Reference(Patient) 1..1

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

dateTime 0..1

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

dateTime 0..1

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

BackboneElement 0..1

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

CodeableConcept 0..1

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

CodeableConcept 1..*

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

dateTime 0..1

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

code 0..1

note Additional text about the adverse reaction not
captured in other fields.

Annotation 0..*
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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"

}

],

"text": "Active"

},

"verificationStatus": {

"coding": [

{

"system": "confirmed",

"code": "http://terminology.hl7.org/CodeSystem/allergyintolerance-verification",

"display": "Confirmed"

}

],

"text": "Confirmed"

},

"type": "allergy",

"category": [

"medication"

],

"code": {

"coding": [

{

"display": "amoxicillin"

}

]

},

"patient": {

"reference": "Patient/2c92a61179378ae2017938b606d04c0f"

},

"onsetPeriod": {
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"start": "2019-11-09T00:00:00-05:00"

},

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

"reaction": [

{

"substance": {

"coding": [

{

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

"code": "723",

"display": "amoxicillin"

}

],

"text": "amoxicillin"

},

"manifestation": [

{

"coding": [

{

"display": "No known"

}

],

"text": "No known"

}

],

"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-2c65-4015-8b9a-61b2a53c4d08",

"meta": {

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

},

"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=2c92a61179378ae2017938b606d04c0f&startDate=2021-05-01"

}

],

"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"

}

],

"text": "Active"

},

"verificationStatus": {

"coding": [

{

"system": "confirmed",

"code": "http://terminology.hl7.org/CodeSystem/allergyintolerance-veri-

fication",

"display": "Confirmed"

}

],

"text": "Confirmed"

},

"type": "allergy",

"category": [

"medication"

],

"code": {

"coding": [

{

"display": "amoxicillin"

}

]

},

"patient": {

"reference": "Patient/2c92a61179378ae2017938b606d04c0f"

},

"onsetPeriod": {

"start": "2019-11-09T00:00:00-05:00"
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},

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

"reaction": [

{

"substance": {

"coding": [

{

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

"code": "723",

"display": "amoxicillin"

}

],

"text": "amoxicillin"

},

"manifestation": [

{

"coding": [

{

"display": "No known"

}

],

"text": "No known"

}

],

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

"severity": "moderate"

}

]

}

},
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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 Req'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 vital signs.

string N

category One of the following vital sign categories:

• Weight

• Height

• Temperature

• HeartRate

• RespiratoryRate

• OxygenSaturation

• BodyMassIndex

• BloodPressure

• HeadCircumference

string N

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

yyyy-mm-dd

date N
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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
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

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

Identifier 1..1

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

code 1..1

category Classifies the general type of observation being
made.

CodeableConcept 0..*

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

subject The patient associated with the vital sign,
described by the patient's unique identifier
preceded by Patient/.

Reference(Patient |
Group | Device |
Location)

1..1

context The clinical entry identifier for the encounter
during which the vital sign was recorded.

Reference
(Encounter |
EpisodeOfCare)

0..1

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": "2c92a61179378ae2017938d3dd145a10-BloodPressure",

"meta": {

"profile": [

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

]

},

"status": "final",

"category": [

{

"coding": [

{

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

"code": "vital-signs",

"display": "Vital Signs"

}

],

"text": "Vital Signs"

}

],

"code": {

"coding": [

{

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

"code": "85354-9",

"display": "Blood pressure panel with all children optional"

}

],

"text": "Blood pressure panel with all children optional"

},

"subject": {

"reference": "Patient/2c92a61179378ae2017938b606d04c0f"

},

"encounter": {

"display": "2c92a61179378ae2017938d3dd2f5a11"

},

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

"component": [

{

"code": {

"coding": [

{

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

"code": "8480-6",

"display": "Systolic blood pressure"

}

],

"text": "Systolic blood pressure"

},

"valueQuantity": {

"value": 127,

"unit": "mmHg",

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

"code": "mm[Hg]"

}

},

{

"code": {

"coding": [

{

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

"code": "8462-4",

"display": "Diastolic blood pressure"

}

],

"text": "Diastolic blood pressure"

},

"valueQuantity": {

"value": 87,

"unit": "mmHg",

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

"code": "mm[Hg]"

}

}

]

}

43Quanum EHR - FHIR API Reference Guide



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/VitalSigns?patient=
2c92a61179378ae2017938b606d04c0f&category=BodyMassIndex

Search - Response (JSON)

{

"resourceType": "Bundle",

"id": "89ef2f97-a64d-40df-b96e-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"

}

],

"entry": [

{

"fullUrl": "https://base_url/quanum-ehr-fhir-server-

/fhir/VitalSigns/2c92a61179378ae2017938dabeca6dfa-BodyMassIndex",

"resource": {

"resourceType": "VitalSigns",

"id": "2c92a61179378ae2017938dabeca6dfa-BodyMassIndex",

"meta": {

"profile": [

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

]

},

"status": "final",

"category": [

{

"coding": [

{

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

"code": "vital-signs",

"display": "Vital Signs"

}

],

"text": "Vital Signs"

}

],

"code": {

"coding": [

{

44Quanum EHR - FHIR API Reference Guide



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

"code": "39156-5",

"display": "Body mass index (BMI) [Ratio]"

}

],

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

},

"subject": {

"reference": "Patient/2c92a61179378ae2017938b606d04c0f"

},

"encounter": {

"display": "2c92a61179378ae2017938dabee16dfb"

},

"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"

}

}

},

{

"fullUrl": "https://base_url/quanum-ehr-fhir-server-

/fhir/VitalSigns/2c92a61179378ae2017938d861956405-BodyMassIndex",

"resource": {

"resourceType": "VitalSigns",

"id": "2c92a61179378ae2017938d861956405-BodyMassIndex",

"meta": {

"profile": [

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

]

},

"status": "final",

"category": [

{

"coding": [

{

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

"code": "vital-signs",

"display": "Vital Signs"

}

],

"text": "Vital Signs"

}

],

"code": {

"coding": [

45Quanum EHR - FHIR API Reference Guide



{

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

"code": "39156-5",

"display": "Body mass index (BMI) [Ratio]"

}

],

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

},

"subject": {

"reference": "Patient/2c92a61179378ae2017938b606d04c0f"

},

"encounter": {

"display": "2c92a61179378ae2017938d861aa6406"

},

"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"

}

}

},

{

"fullUrl": "https://base_url/quanum-ehr-fhir-server-

/fhir/VitalSigns/2c92a61179378ae2017938d3dd145a10-BodyMassIndex",

"resource": {

"resourceType": "VitalSigns",

"id": "2c92a61179378ae2017938d3dd145a10-BodyMassIndex",

"meta": {

"profile": [

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

]

},

"status": "final",

"category": [

{

"coding": [

{

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

"code": "vital-signs",

"display": "Vital Signs"

}

],

"text": "Vital Signs"

}

],

"code": {
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"coding": [

{

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

"code": "39156-5",

"display": "Body mass index (BMI) [Ratio]"

}

],

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

},

"subject": {

"reference": "Patient/2c92a61179378ae2017938b606d04c0f"

},

"encounter": {

"display": "2c92a61179378ae2017938d3dd2f5a11"

},

"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 Req'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 the procedure, made up the clinical
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.

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 Procedure resource.

Field Description Type Cardinality

resourceType Identifies the resource. Procedure 1..1

id The unique identifier for the procedure,
made up the clinical entry identifier, or the
clinical entry identifier followed by a -
(hyphen) and the procedure key.

Identifier 1..1

status Identifies the state of the procedure.
Completed is the only supported value.

code 1..1

subject The patient associated with the procedure,
described by the patient's unique identifier
preceded by Patient/.

Reference(Patient |
Group)

1..1

code The performed procedure. CodeableConcept 0..1

performedDateTime The date and time the procedure was
performed.

dateTime 0..1

performer The clinician or provider who performed the
procedure.

BackboneElement 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 procedure entry for the patient using the specified clinical entry identifier:

GET https://base_url/quanum-ehr-fhir-server/fhir/Procedure/
2c92a61179378ae2017938d3dd2f5a11-149787

Read - Response (JSON)

{

"resourceType": "Procedure",

"id": "2c92a61179378ae2017938d3dd2f5a11-149787",

"meta": {

"tag": [

{

"system": "urn:quest:quanum:source",

"display": "Quanum-EHR"

}

]

},

"status": "completed",

"code": {
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"coding": [

{

"system": "http://www.ama-assn.org/go/cpt",

"code": "V5008",

"display": "Hearing screening"

}

]

},

"subject": {

"reference": "Patient/2c92a61179378ae2017938b606d04c0f"

},

"performedDateTime": "2021-02-02T05:00:00-05:00",

"performer": [

{

"actor": {

"id": "2c92a6bb71ab7d2d0171ac0db3a01a2b",

"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": "16957f18-46ed-4917-94c2-86dca12a9edf",

"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=2021-04-01&pa-

tient=2c92a61179378ae2017938b606d04c0f&startDate=2021-02-01"

}

],

"entry": [

{

"fullUrl": "https://base_url/quanum-ehr-fhir-server-

/fhir/Procedure/2c92a61179378ae2017938d3dd2f5a11-149787",
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"resource": {

"resourceType": "Procedure",

"id": "2c92a61179378ae2017938d3dd2f5a11-149787",

"meta": {

"tag": [

{

"system": "urn:quest:quanum:source",

"display": "Quanum-EHR"

}

]

},

"status": "completed",

"code": {

"coding": [

{

"system": "http://www.ama-assn.org/go/cpt",

"code": "V5008",

"display": "Hearing screening"

}

]

},

"subject": {

"reference": "Patient/2c92a61179378ae2017938b606d04c0f"

},

"performedDateTime": "2021-02-02T05:00:00-05:00",

"performer": [

{

"actor": {

"id": "2c92a6bb71ab7d2d0171ac0db3a01a2b",

"display": "Pam Johnson"

}

}

]

}

},
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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
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 lab results.

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 Lab Results resource.

Field Description Type Cardinality

resourceType Identifies the resource. LabResults 1..1

id The unique identifier for the lab result,
made up of the clinical entry identifier
followed by a - (hyphen) , then the test
identifier, another - (hyphen), and the
result identifier.

Identifier 1..1

status The status of the lab result. Supported
values include final, preliminary,
registered, corrected, entered-in-error,
unknown, or amended.

code 1..1

category Classifies the general type of observation
being made.

CodeableConcept 0..*

code The test's code and/or description. CodeableConcept 1..1

subject The patient associated with the lab
result, described by the patient's unique
identifier preceded by Patient/.

Reference(Patient |
Group | Device |
Location)

1..1

issued The date and time that the lab result was
received.

instant 0..1

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
result value.

CodeableConcept 0..1

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/
2c92a62e795bf9d201795cc1437d0017-1-1
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Read - Response (JSON)

{

"resourceType": "LabResults",

"id": "2c92a62e795bf9d201795cc1437d0017-1-1",

"meta": {

"profile": [

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

],

"tag": [

{

"system": "urn:quest:quanum:source",

"display": "Quanum-EHR"

}

]

},

"status": "final",

"category": [

{

"coding": [

{

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

"code": "laboratory",

"display": "Laboratory"

}

],

"text": "Laboratory"

}

],

"code": {

"coding": [

{

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

"code": "17856-6",

"display": "HEMOGLOBIN A1C"

}

],

"text": "HEMOGLOBIN A1C"

},

"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": "%"

},
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"interpretation": [

{

"coding": [

{

"system": "http://hl7.org/fhir/v2/0078",

"code": "*"

}

]

}

],

"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-a380-6fad00958b33",

"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=2c92a61179378ae2017938b606d04c0f&startDate=2021-02-01"

}],

"entry": [  {

"fullUrl": "https://base_url/quanum-ehr-fhir-server-

/fhir/LabResults/2c92a62e795bf9d201795cc1437d0017-1-1",

"resource": {

"resourceType": "LabResults",

"id": "2c92a62e795bf9d201795cc1437d0017-1-1",

"meta": {

"profile": ["http://hl7.org/fhir/Observation"],

"tag": [  {

"system": "urn:quest:quanum:source",

"display": "Quanum-EHR"

}]

},

"status": "final",
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"category": [  {

"coding": [  {

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

"code": "laboratory",

"display": "Laboratory"

}],

"text": "Laboratory"

}],

"code": {

"coding": [  {

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

"code": "17856-6",

"display": "HEMOGLOBIN A1C"

}],

"text": "HEMOGLOBIN A1C"

},

"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": "%"

},

"interpretation": [{"coding": [  {

"system": "http://hl7.org/fhir/v2/0078",

"code": "*"

}]}],

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

}

}]

}
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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 Req'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
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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.
Supported values included completed or entered-
in-error.

code 1..1

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

boolean 1..1

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

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

Reference(Patient) 1..1

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

location The location (of the facility) where the vaccine
was administered.

Reference
(Location)

0..1

manufacturer The vaccine's manufacturer. Reference
(Organization)

0..1

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
administered.

CodeableConcept 0..1

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

CodeableConcept 0..1

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

SimpleQuantity 0..1

practitioner The individual who administered the vaccine. Reference
(Practitioner)

1..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 immunization entry for the patient using the specified clinical entry identifier:

GET https://base_url/quanum-ehr-fhir-server/fhir/Immunization/
2c92a6117946c196017948236ba51d91

Read - Response (JSON)

{

"resourceType": "Immunization",

"id": "2c92a6117946c196017948236ba51d91",

"status": "completed",

"vaccineCode": {

"coding": [

{

"system": "http://hl7.org/fhir/sid/cvx",

"code": "212",

"display": "SARS-CoV-2 (COVID-19) Ad26 vaccine, recombinant"

}

],

"text": "Janssen COVID-19 Vaccine PF - suspension"

},

"patient": {

"reference": "Patient/2c92a61179378ae2017938b606d04c0f"

},

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

"location": {

"display": "QA CQM Org"

},

"manufacturer": {

"display": "Johnson and Johnson"

},

"lotNumber": "876",

"expirationDate": "2022-02-01",

"site": {

"text": "Left Deltoid"

},

"route": {

"coding": [

{

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

"code": "IM",

"display": "IM (Iintramuscular)"

}

]

},
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"doseQuantity": {

"value": 1

},

"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": "63199ac2-5798-44fa-b441-c42d6e621011",

"meta": {

"lastUpdated": "2021-05-07T16:02:07.509+00:00"

},

"type": "searchset",

"total": 1,

"link": [

{

"relation": "self",

"url": "https://base_url/quanum-ehr-fhir-server/fhir/Immunization?endDate=2021-04-30&pa-

tient=2c92a61179378ae2017938b606d04c0f&startDate=2021-04-01"

}

],

"entry": [

{

"fullUrl": "https://base_url/quanum-ehr-fhir-server-

/fhir/Immunization/2c92a6117946c19601794821509d1d8f",

"resource": {

"resourceType": "Immunization",

"id": "2c92a6117946c19601794821509d1d8f",

"status": "completed",

"vaccineCode": {

"coding": [

{

"system": "http://hl7.org/fhir/sid/cvx",

"code": "187",

"display": "zoster vaccine, inactivated"

}

],

60Quanum EHR - FHIR API Reference Guide



"text": "Shingrix adjuvanted powder for injection"

},

"patient": {

"reference": "Patient/2c92a61179378ae2017938b606d04c0f"

},

"occurrenceDateTime": "2021-04-02T18:38:00+00:00",

"location": {

"display": "QA CQM Org"

},

"manufacturer": {

"display": "Baxter Healthcare Corporation"

},

"lotNumber": "12345",

"expirationDate": "2021-12-01",

"site": {

"text": "Left Deltoid"

},

"route": {

"coding": [

{

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

"code": "IM",

"display": "IM (Iintramuscular)"

}

]

},

"doseQuantity": {

"value": 1

},

"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 Req'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 devices.

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

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

code 0..1

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

Reference(Patient) 1..1

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

BackboneElement 0..1

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

CodeableConcept 0..1

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 device is no
longer valid or should not be used (if applic-
able).

dateTime 0..1

version The version of the device, if the device has mul-
tiple releases under the same model, or if the
device is software or carries firmware.

string 0..1

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

Annotation 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 device entry for the patient using the specified clinical entry identifier:

GET https://base_url/quanum-ehr-fhir-server/fhir/Device/
2c92a6117946c1960179575f56ff6511
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Read - Response (JSON)

{

"resourceType": "Device",

"id": "2c92a6117946c1960179575f56ff6511",

"udiCarrier": [

{

"deviceIdentifier": "00613994222114",

"carrierHRF": "(01)00613994222114(11)161212(17)191212(10)AB23XY(21)1234"

}

],

"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"

}

],

"type": {

"coding": [

{

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

"code": "14106009",

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

}

]

},

"version": [

{

"value": "VEDR01"

}

],

"patient": {

"reference": "Patient/2c92a61179378ae2017938b606d04c0f"

}

}

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"

},

"type": "searchset",

"total": 2,

"link": [

{

"relation": "self",

"url": "https://base_url/quanum-ehr-fhir-server/fhir/Device?endDate=2021-05-31&pa-

tient=2c92a61179378ae2017938b606d04c0f&startDate=2021-03-01"

}

],

"entry": [

{

"fullUrl": "https://base_url/quanum-ehr-fhir-server-

/fhir/Device/2c92a6117946c1960179575e91796510",

"resource": {

"resourceType": "Device",

"id": "2c92a6117946c1960179575e91796510",

"udiCarrier": [

{

"deviceIdentifier": "08717648200274",

"carrierHRF": "(01)08717648200274(11)141231(17)150707(10)A213B1(21)1234"

}

],

"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-bioabsorbable-polymer-coated"

}

],

"type": {

"coding": [

{

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

"code": "700516001",

"display": "Drug-eluting coronary artery stent, non-bioabsorbable-polymer-

coated (physical object)"

}

]

},

"version": [

{

"value": "1145350-28"

}

],
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"patient": {

"reference": "Patient/2c92a61179378ae2017938b606d04c0f"

}

}

},

{

"fullUrl": "https://base_url/quanum-ehr-fhir-server-

/fhir/Device/2c92a6117946c1960179575f56ff6511",

"resource": {

"resourceType": "Device",

"id": "2c92a6117946c1960179575f56ff6511",

"udiCarrier": [

{

"deviceIdentifier": "00613994222114",

"carrierHRF": "(01)00613994222114(11)161212(17)191212(10)AB23XY(21)1234"

}

],

"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"

}

],

"type": {

"coding": [

{

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

"code": "14106009",

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

}

]

},

"version": [

{

"value": "VEDR01"

}

],

"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 Req'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 goals.

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

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
still relevant. Accepted is the only supported value.

code 1..1

description A coded or textual description of the goal. CodeableConcept 1..1

subject The patient associated with the goal, described by
the patient's unique identifier preceded by
Patient/.

Reference(Patient |
Group |
Organization)

1..1

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
"API 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/
2c92a61179378ae2017938dabee16dfb-13265

Read - Response (JSON)

{

"resourceType": "Goal",

"id": "2c92a61179378ae2017938dabee16dfb-13265",

"description": {

"coding": [

{

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

"code": "361182006",

"display": "Group exercise"

}

]

},

"subject": {

"reference": "Patient/2c92a61179378ae2017938b606d04c0f"

},

"startDate": "2021-04-04",

"note": [

{

"text": "Join Silver Sneakers"

}

]

}

68Quanum EHR - FHIR API Reference Guide



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=
2c92a61179378ae2017938b606d04c0f&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": "de25a0fe-a4f7-4f19-ba3b-97be9e502a22",

"meta": {

"lastUpdated": "2021-05-11T15:44:49.148+00:00"

},

"type": "searchset",

"total": 2,

"link": [

{

"relation": "self",

"url": "https://base_url/quanum-ehr-fhir-server/fhir/Goal?endDate=2021-04-30&pa-

tient=2c92a61179378ae2017938b606d04c0f&startDate=2021-02-01"

}

],

"entry": [

{

"fullUrl": "https://base_url/quanum-ehr-fhir-server-

/fhir/Goal/2c92a61179378ae2017938d3dd2f5a11-13264",

"resource": {

"resourceType": "Goal",

"id": "2c92a61179378ae2017938d3dd2f5a11-13264",

"description": {

"coding": [

{

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

"code": "225925001",

"display": "Regular exercise"

}

]

},

"subject": {

"reference": "Patient/2c92a61179378ae2017938b606d04c0f"

},
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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 Req'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

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
is handled by the team.

Reference(Patient |
Group)

1..1

participant Identifies all people and organizations who
are part of the care team.

BackboneElement 0..*

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-b449-6770d2ce6a0e",

"meta": {

"lastUpdated": "2021-05-07T15:30:15.278+00:00"

},

"type": "searchset",

"total": 1,

"link": [

{

"relation": "self",

"url": "https://base_url/quanum-ehr-fhir-server-

/fhir/CareTeam?patient=2c92a61179378ae2017938b606d04c0f"

}

],

"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"

}

],

"text": "Care Team"

}

],

"subject": {

"reference": "Patient/2c92a61179378ae2017938b606d04c0f"

},

"participant": [

{

"role": [

{

"text": "Caregiver"

}

],

"member": {

"display": "Janet Smith"

}

},
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{

"role": [

{

"text": "Family physician"

}

],

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

Reference(Patient |
Group)

1..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 health concern entry for the patient using the specified clinical entry identifier:

GET https://base_url/quanum-ehr-fhir-server/fhir/HealthConcerns/
2c92a61179378ae2017938dabee16dfb

Read - Response (JSON)

{

"resourceType": "HealthConcerns",

"id": "2c92a61179378ae2017938dabee16dfb",

"meta": {

"profile": [

"http://hl7.org/fhir/Condition"

]

},

"category": [

{

"coding": [

{

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

"code": "Concern",

"display": "Health Concern"

}

],

"text": "Health Concern"

}

],

"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-4b11-bb64-f263ee4c1130",

"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-

01&patient=2c92a61179378ae2017938b606d04c0f&startDate=2021-02-01"

}

],

"entry": [

{

"fullUrl": "https://base_url/quanum-ehr-fhir-server-

/fhir/HealthConcerns/2c92a61179378ae2017938d3dd2f5a11",

"resource": {

"resourceType": "HealthConcerns",

"id": "2c92a61179378ae2017938d3dd2f5a11",

"meta": {

"profile": [

"http://hl7.org/fhir/Condition"

]

},

"category": [

{

"coding": [

{

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

"code": "Concern",

"display": "Health Concern"

}

],

"text": "Health Concern"
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}

],

"code": {

"text": "Lack of energy"

},

"subject": {

"reference": "Patient/2c92a61179378ae2017938b606d04c0f"

}

}

}

]

}
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Assessments

Description Retrieves a patient’s assessments.

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

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 Assessments resource.

Field Description Type Cardinality

resourceType Identifies the resource. Assessments 1..1

id The unique identifier for the assessment, made up
of the clinical entry identifier followed by a -
(hyphen) and the assessment identifier.

Identifier 1..1

status The status of the assessment. Completed is the only
supported value.

code 1..1

description The recorded assessment text. string 0..1

subject The patient associated with the assessment,
described by the patient's unique identifier pre-
ceded by Patient/.

Reference
(Patient |
Group)

1..1

date The date and time the assessment was recorded. dateTime 0..1

assessor The clinician or provider who performed the
assessment.

Reference
(Practitioner)

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 assessment entry for the patient using the specified assessment identifier:

GET https://base_url/quanum-ehr-fhir-server/fhir/Assessments/
2c92a61179378ae2017938d3dd2f5a11-471

Read - Response (JSON)

{

"resourceType": "Assessments",

"id": "2c92a61179378ae2017938d3dd2f5a11-4711",

"meta": {

"profile": [

"http://hl7.org/fhir/ClinicalImpression"

]

},

"text": {

"status": "additional",

"div": "<div xmlns=\"http://www.w3.org/1999/xhtml\"><p>Intervention Order: Follow Up for

Above Normal BMI, Prescribed diet education</p></div>"

},

"status": "completed",

"description": "Poor diet and lack of exercise",
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"subject": {

"reference": "Patient/2c92a61179378ae2017938b606d04c0f"

},

"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-f7a506c7031d",

"meta": {

"lastUpdated": "2021-05-11T15:48:37.447+00:00"

},

"type": "searchset",

"total": 2,

"link": [

{

"relation": "self",

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

tient=2c92a61179378ae2017938b606d04c0f&startDate=2021-01-01"

}

],

"entry": [

{

"fullUrl": "https://base_url/quanum-ehr-fhir-server-

/fhir/Assessments/2c92a61179378ae2017938d3dd2f5a11-4711",

"resource": {

"resourceType": "Assessments",

"id": "2c92a61179378ae2017938d3dd2f5a11-4711",

"meta": {

"profile": [

"http://hl7.org/fhir/ClinicalImpression"

]

},

"text": {

"status": "additional",

"div": "<div xmlns=\"http://www.w3.org/1999/xhtml\"><p>Intervention Order: Follow

Up for Above Normal BMI, Prescribed diet education</p></div>"
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},

"status": "completed",

"description": "Poor diet and lack of exercise",

"subject": {

"reference": "Patient/2c92a61179378ae2017938b606d04c0f"

},

"date": "2021-05-10T00:00:00+00:00",

"assessor": {

"display": "Pam Johnson"

}

}

},
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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.
Current is the only supported value.

code 1..1

type Identifies the kind of document being
referenced.

CodeableConcept 1..1

subject The patient associated with the document,
described by the patient's unique identifier
preceded by Patient/.

Reference(Patient |
Practitioner | Group |
Device)

1..1

indexed The date and time the document reference
was created.

instant 1..1

content The MIME type of the content and the
referenced document (Base64 encoded,
compressed CCDA).

BackboneElement 1..1

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"

}

],

"text": "CCD Document"

},

"subject": {

"reference": "Patient/2c92a61179378ae2017938b606d04c0f"

},

"content": [

{

"attachment": {

"contentType": "application/zip",

"data":

"ZUp6dGZXbVQyemlTNk9meXI4RFR4bXpZRzZNU0wxR1VXNjBOV1ZWdVY3KzZ1bFR0bm80WEx5WWdFcEs0VFpFYWtySmQ4

K3Mzd1VzOFFCS1NLRmZaWmsxUHQwamlTQUNaaVR5UWlkRi9mMWxiNkJOeFBkT3hmKzZJNTBJSEVWdDNETk5lL3R6NS9mR

jlWK3Y4OS9qVmFHcVp0cWxqNjhMUnQydGkrd2lxMmQ3Ykw1NzVjMmZsKzV1M3ZkN256NS9QUDh2bmpydnNTWUlnOXY1eG

N6M1RWMlNOdTZidCtkaldTU2VzOVhObjY5cHZWOWFnQzJYZmZwS2oxMjg5dzllejMrZ2IrT3FaYjcyZ3BXdEh4MzRBYUx

ZRlpOb0xGM3UrdTlYOXJVdDZ1b0Y3MDR2SlAyY1hqOVB6TDU3UkdiOUNhT1FTYksybmprRVFqSS9BNkdhZFh2REJmOXFR

S3dPNWp1UC8zSkhPUmZWY1U0Uno4VndVWlUyVDRRZUFTTDc0eEE0bjZmNXVldkhQRHhjQy9DbEMzQVJaYnl6c1Z6WWpuR

XZ3RDN3NGx6THRTWUxZN3dwYVZ4QVBhdXpRV2cyQ0lFVzF6UExTOEQrbGZ5NFhlaFlFTEEyd0laT2hERUFNaG9PaHJHQ2

RMQ1I5S00wVmZkaEIyUFBNcFEzNE9ObjZLOGMxL2FkYnZJYmwrMjFMUEI5ZG1IaHBPNTV2Nmw0RWhMNWJZVmtSWmJrTGJ

kREgyWk1IbzJMQnBsS1lka1hDNXEvdnJtNm5IV1NZSGt4RTFPVnN1MTVqMS94M2dJVElXYURMamVuUjdtNGRuOFF6Wi9v

V0dVOGQyemZ0TFFCTGkwMnhTMUJNT3FOZVdJUVdKb3NGMFgzekUzazAxd1I5d3RhVzBNV1FSS0V2RHBMeDJBdlRnSW9td

HFDOUZBSS8xQTJzZnk3MWl5T2JGaHVNdXJLd3ZkemlKVW4xUWV4dVFpY3UwUjNYZU1UdWt2ajBCYnphd0ZSQVN3OU9PS0

RnSFJjV1pFbGdvZzI3N3lRNTdDZlhDQ0FDVmtXeEM1Z3g2R3FZU0YyS0oxMVptNnVDYWdpS0xpd3liZDA4M0ZZMVZ3cFR

qaWlqYm1tdnRGUGFaNmJMWGR2WU1GeTA5V0N5UHR4M3hpUGdkVDRaMzMwWTljSmZJeDBtZVR3MWJkMjBiWml1VVM5NE1k

b0ExbUtMVHZWWTZVdWlPT3FsM2tBckxpSCtCSm9tbm5kdDJtUU1zUFRSRkNiYnhSYWFCWjlwRi9saW94NkZKd0hPSnhhc

zJqckdMWGg4aTE3M1Jma05FbUZPSmZqckpMRDNPR3BCaGE0TWYxR3RtMm1xVm9RTThUTzhzUUhod29MWE1ETkxRSFI3L0

9ETWlRdWdoMC9SeTErVDV3VmVtOWJUZUxZMi9kV29GejJOZXJTbFZNUFlXTU9HQktQSGxIcCtJYlpCM0JUVzN0UlRocGl

qN1J0c2tkMVlvSXU1NmZxck5GMktRN1V2RE5Ob0JhVW9QNEJGbThGU2I3MzlJSkNLcFBuaGVvQnU4aTBXQUhWZGt4Z1pL

RnhnbWFuT2dYK29YYm1lN1VteVZvVGhBZHBDLzRuWG01L1FwYitDWFo4eXNTNmFYdVM1NFI4cjA4OU9HZDJ2M3haaDBYa

Fk4SEd3WEc1ZFowT3dqVEx3a0tET0w2NnozV1FnMHRSdS85UVF3WmFBUHNBTERHV1E0Nkpyd0ZUYnlZQzNZN2ZyOVphS1

YzUmIyWDB2WThqcE5palZ1V1JCWEJEYXlKVnRKQlRyYnJOTDA2dnNESGhQbW5hVHg1aXZqM3A1M2ovQ3dXNGNsZmNaMnh

mOFN4VzFHSWhSdUkwVFk1S3FWODJZbFhPVnlXWC9LT2V5TjloemJDYURCVkd0anNFcTZsQkE5OWo5NnpOK09vcXpTb0xT

RmJXQjBrbmdUUTBqbW9aN0VMblRpODFrbGZkNG5lZUx2em9yT3hnamt6TUNpTXoyWWVzR05QRmdSWWx4NXk0QkovK2RRe

mFlSFZKaDdKQnpmU0RvZmNFZ0t1eVF3bUtva3I2c1lVSFNzdWdYQVBuYkJFMS91MEVBUUlHZkh6U1pMeEVyZXBVenZWdW

ZIUm5BdTkxdmZldjVvSHhoTzBjMTArejc3SW9tSC9kZldrcGo2VVVWSlZocVJaWmk2Zk5IWHI2S2FkMnRZMlpoQU1qTW9

4R0ovRUhOdTBWVTF5UHVKMU1ubDUrb0hxMWIwTkkwNE96MzAvdUhUZ0pKUmpWSWJ4ck9aMlJ2TGV1OWhUODVMbWl4dC84
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M002VXJjN2txTHpEcU1kc2RiWWk3Y053MWNSRlZoaU40SHQ1M1VnMHZ0clpPeDVIYWkrN3Y2M1pSVVRwWEZMbTRqZDY3e

mlmUVFWeEVkNWhVTDlBUHFIaEwwOGJXSTZEbCtONDFRY0o2Q2pXb3VOS29seW1UMnVUU01LYlJMRnFzUzlCNUFJblN2ZT

FCRzdmM1YxMDJmV1MxVGtuUUF1T0E4QThPeFZOZ3FKNjN2MC96MGdSSXVJVEsvZmNnWFlHdVMzSzl2elE2T29ZcFZHeVN

DUzg2ZXFQTUVuR3huL29Oc3c1N2p0ODBrOUZXY043akp2cWxZazcxSnBwZHV5eE5BekF4Snp1WXQrV1paemwzb2x5Sll0

M1g1RWdNd3M4RFhFSlZMRFFCTE9rT2g4T3VCbitOVWVPdjJDYitmZ3A5dzlRWVVWbVhrbG1YMGhtMUdRbmRES1dseVZLV

0ZZbEplbFZiTFd0U00vUEpwRFhPeGZwV1NPQjlzSjVvczNyeVFCZkc5ck5SZ3M2Q083dUpBcmthcG1NNVM5UHpEOWxBNj

J4NGdsUnJ3ME1mQ0haOU5QbEVqdGhFWXlRYndGOWpSSHZod0pvWmVhcWRHSGp0N2FpVzJock1MK01MWUhqUno1ZEh5SEt

qaEJ6TThVR2I1bk5nUzROY0EzcE02U21oZHNQUVo0RHUxaHZIM3BtT0VpK2M4YzR4ZHMzbmlvVkZpVjZ3ZU8zamVKSkNN

MjZGSCt2UVpvK3NmUXFRenZQMVV4cUhLSUlrMWxVYTgzT0JvalczeUJwZEZ4bGw2THVLQ25ncFgxWnFYTUQzUi8rbjIwV

3YvdXZBdjFjeEFMZllEUzM4aHpmVjdRYlFuWjJOZkF4dG9ybmpnZ29KYzlaQm4wM0RYOEV2UWZnYjdIQm50TWlLWUNQNE

NiL2RNVHhUVDU1aFVqU0ZzYTZDTjVleEJvMHVZUG1TMTZIQlBubWtMc0hvcVFkTkJjMzNkdTJQL0hsQUhtZkozeWdxRlQ

wWTZPcmk1ODRtbkFpeE0wYlRsZXRRV3pMMlhSTTB3WVU1ZDAzTHdoRm9ScnFwc0lHeElQZkVRWS9hWTBzS1RJSmhaRC9t

ZXFiRENERHZMQnlBbTJtbUNtWUpZS2FJNWxnQTlHdmRzWmZFbzkyOVFhdUFxeTJ3YVFHYktJTmQ2UWxTQTdCTFpiRERjN

3dDOEpPaVJvQW44RHNqdDFCTGpPMjdUL2tkUU0rWWJpYlR4dzVhTzQ0UlBsNSt2TzFrSyt4SjcwcnV5RUVaRXptbzRXSU

xQQjVib2NROXFxaTZPS1I2N0ZBWjZITU56eVdCREZSR0p5bCtOYjJqTEtmT1A2WXkvV093N2xNNjhYblp6ckYxNHRxTWZ

yMjhhdzRIbU1Nb1dXSnlTNzVUMDF2YXlTSG5yVUJSdWNBRVYxdXd4QlMzZzRhaTNRTUpLZHhibVp1VTdENzcvZDJ2QlF5

am92bWNidHJoOFlRVWV0NjltOVdoWjFCOVAweFN1Rkgwb01iWnJYd05WQTA2U3FGcnY2OEtBMEZRNi9mWElRTm5aN2QzT

jVjWDdCMld1UXgwcmx4c2UrSEsxd211TVRMcEdiVXFNKzkwUDA2Y2hERmkva2V5dGZUR1JhYVgxQzVRRHhYa0xPSm5IZE

NwQ2pWRUZKVGhKS1NnTEI4eGhYTlEyL2NvYUNnNFVVYUpDZGpHUlNjYWx5S3BBMlVvQ0J4U0ZQY3FWMnpaUENzZkFuYWx

hTm1qQWlWQUNVV2dycVlYb2pDOTJRT3Frb2tOcG8yOTNCVmM2dUh5L1VNSG1YWjB2UERLTmlMSGRNbllqK05lNGZUdHhX

UkthRDlvS1gyTVRLYWFZSFBpZFNncGxnN2lFUG9QbDZtTUJ3UmY5Nlhrb0ZJNXZmU0JLNExrekhIS2hKdGNRcEh1QlBOU

2lyNzBZd3JyU3JoS0hzVVpHMjlWSzdVdGdFNnVaMFhPWGtIbWJLVlEvcTFkeDRhQllXdG5DVjNmbnhTcUNBWFRkVkN1c0

hFeUM3WlM2TE5Lb1JXb0duVDBvMGloMGd1UVFrc0lLU2pMUjB6aEhCd21oVmE1WE5MeldKUVArMEt6OGlHSDBhYVZFNU9

XV2prUnRYSWllaUZ5SW5YYVpId3FkSzF6anBjVHVXSVlJVVZLVjFDN3d2QW92OGR4WGhOT2tOS3VGRUZVaGE3UUdBMS9N

SUdadWtFVTBKb1kwYkZyNmp0aytsVnVraUluYzYya3Vtakt2VkxyV2RuNVZXS3Z5ZzZLeEdGeVpZZXVRem8vYWFjSzdEc

WxmcGJRcHIvenF5UmVGVHBkR1E5RjdCcllMWUxZR1gvRzdnSzc1czUvVWl6bG1Vc29LS1AxRWdXajlIOUNJcnEvUTYvdl

hHeTlnWGQvRVlROVdITVhLSWdZUDZFTFdIMUFPUElXRFlXZjRQL0l3RThlOHJhYmpmV1U3bWNzOUh0Q3pqdERYeWZjZHZ

jMjVibEl2QmFKejZMTVlaSGFYeThlcmo3bXVPWEkyODdEb014SktwSW11NS9PM2swdWJocFdLRVdWaXlJUGEvbGtLcVVt

R25OdFBoUU5iYzZFa3luYVpuQUlxaDJJUTJ5cGVLOWRPaGRtdU51bHJ6NWUvL054eGxMaDhySnhYK0IwZFdoQy93QWxzd

1MreXdoQTVHd0k0Q2Zkd1Njc2FFbHdsTHI2OEU5K2x2ZUgwblcyUG1FZWo4cHBWWGVNdGczSEk3OXRjWERtSWdrb1k5b2

5iRys3VHR5UjJZOXJiRzhYT0R4ZEFicWJzYzNhZjI0bXQ3ODNvVkpMQmJOUEtaRWUxanE3bWZUb2JxQTVhcDB1RWNaU0c

3Ylc3OHVpVnI5ZmE2eGdyaSszanJ2T0xWKzhLWlFyRDVrVGJsV0VIeWkxN1BOd21RYkwxZVllNzZTa1o4OHRQMXFWRkE5

T2JUMlNUeGpkcjdDN3hqcloralRBMzBPL3p5YXNVOFlNZ0dyNnlRSWY0V3VSNk1veHZsNXBmRWJqazNpdWNCaHR2cXBLM

ktqQnBxRFJYUjZtMGJFME45Wk9jcFJtZENDdWhGSlpSdWE1di80empTZFh0NCtINDRsSThXUjRMaFpPQWtkdE5DaWRxTm

dBNmFTTVFSOW5QdU1SR0lKYUJXR2dSR3JnTTVLNVpFT3dmN3RkejRrYnR5cVVOUGV2M000NkxDdTRZWE9oNk91aCsydFE

rYVI3N0dFOWxEZkZ2OWNHeFo5MXZ3MGdhSHJQRFJxdE5vUng3NzM1R2VYWWY0TXFCKzdCQmVCNDludWV2VGdzV0VFaW1h

RHZ3c2NnQ0p6VDJsWVNEbDRveHNFaXE5Q2Nxem9qUG1zK0VQRjhZRWdHTUZnUjY0SXhsN0VnWW9taC9oVkd4RHB4bnluW

VdBQmJwdFdLVS9lc1V1WHpubzVIem44Sk44enZaSHRPMlE0R3AxUjRTczhyTmRSTUswYTBZa1FyUnJSaVJDdEd0SExBRH

lvSE5IU1dpREtrRThvQlpYYUFocHBKa0R6T3FkaWxTUlhEYkhrMHJXSTNrMWZ4ZTkzaTA1emo5cXJkNk51TnZ0M29uMjJ

qTDJRaXlIMHZELzdQRk50Znc2bE5LMXV4ZjdPeU5IemIyejNpREx6ZmQ5S1pNaE4zYnB2QzdOVGt1Y21VajhQMTl6amR0

ZGNVbE1YSlo4dFU0UGZCUWhLdHlEeWJrUzcya2s1K3FhY0p3czhuK05pMzlpbEFxZ3JDVjdTQjJ1OXluTVRsZFBWTkxJd

TRTNU40ZjBmWW9FZGpDWElKRGhhTHZvS1B2c2M4UkpaVTdFMmllZzl4dlZNZEtrdTZiT3BJV1gyMGZ2Rk0yU3dtbStTb1

dEenUydEI5QXZNRVJNNGR5ODg0Y1phY05vdlBrT0ZnVHA3RXp2aHl1Y3pFcVVPSlh2b2hPQXFtRklMZDQ0YThDRHBvNmN

hMGR1ZkNHR0h3dWI1VHdmdVo4SGNHbUZKblRKSFN0RWx2dWNYbWd0akVNKzNleGlOYnd5R2JGVEZBNUNKTkRBTjZ1b0dl

QUVzSThoMFV2Q1o3RGtyaUc1VGNHZU8xODhYVVRjc3k3U2FBbDhNMW9JQ3ZvMEhzQ2JxY0E1My9SRjl1bXpoOThKZHdzd

Wd2aHJwMWxCazduYU5kbnc4WEM2bmZaK25KaDRSL2ZjMVlycjdBakRpcVNlcVpGRHMybG9zdkJ1UHJ4bmVkMURWVDYxST

V3cFNTUXJYSmJIYjU4SGgxZDF1UGIyVVJaMThsQXFvRS9maXNNRHhCVFNWR0Z1eUNIbXR1c08ybk1ISTZ1eWt6SDZVcTB

QeXgvRFlYS2wyWjlqSVU2VFBWYmlac1QySlVVV2NkKzZ3MFFLVFBZckZPVVEzRm9Td2NuRzdBczUwMUxIMHVDZjV5V2Fs
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ajFaZ3ZNcE5UcGhYbHByNUVMZG9WWXVObU00d29hT3VyQjROSkpmYlhvS2syR2d5eFdNRnB6dzZHdzJnaVB1dGJ4ODM5L

0JjSGRjQ0YrN1BManp4YlhWbGt2Vk80OUNUVzBGQnFTaXNIeFk0MjNxbFNWZUhHUVJNTmgwRktOSHhiRVFTZVNOM1NPRW

hFWmZ6c1pUQ2dqTFNCa0M4b1ljYTNxVE1ab3FwcEM5Q1o5RlpueWtIVDZreXR6cFF1MCtwTWUrbE1rVzFjVlJXTjR4SXd

iaWN3aDYyeWFuOXJWWjFXMVNsOGJWV2Rid2szVzFVbkhsUzFxbE9kV1Nsb29tRlZSeDZJUXdsVUhRNSt2NWVxVTNBYXRZ

cFBxL2djcS9nSUdsWmtVSHh3cS9qa29Ha1ZuMWJ4U1pkcEZaOERGSitCeENIL2NXczlxY01NclhiRGFLTFZibHJ0SmluM

lRlTm1xOTNFZzZyV2J1VG4wVzdrSXhOYXNoMDU2Vk5sclc3em9zNDREMDZUM1RKL2kvQyt0ZmZOYnFrTSttS1RXMWtxdS

tXOTYrakUyTHFFZlNoNTkvbUVkNGFGUFRSM2E5akJsNFpsVGhkbmhoNGZUUFlBU2IxTW1lQnE2OTVzNnk2SlkvZmVZNUR

6MGtlU0c3dFBMSVJGN0l5RlFmZG04bWVYQ3ZOSUdKd0x3TWkxYzFVZW9QdWJranUzNkhXRUlGZ2lUM2NKc2VGWFNiay9T

OTVmMmQyN3hjTFV5Ni90Q29FNzdOS3hzSzdFR2xoL2VDNFBoUEtCWGRrTDRJMzJ2ekV5MSt0dEhCbUNjQlIvQVp1UGdSd

1hiVnp5eVhTMm52V0VYS0lUd0REamhETlFlblZaelF6SUwzMXA1UU1IcG53M1M2dVV6UUQ3VnJxWGNpSmNsRTZXdlpWMU

5jWCtSajVSR1E2MG1tcy9QdllGZ1NNZVZkTDZ4VDF3ZWlIbGQ4QTgzVEJ0WU5YQnFQK1I0c3AxMGFoc0xlK0lkTEJjaHN

hSzVLL0hHUnBmcmtINzI4RDFtaGlIWHpSRjR6aHh4b25yaDdQU280aENhb21pSllvZlpBT1FXMXh2Y2IzZEFMSkVvYlJF

OFlKTVlmSnB3djNsSTJ0emdaVDI2Z2pEdnRKZ3VQNERzY2duNnBRMFRMeTBIYzgzZGVRVHovY1F0ZzFBWG1UaHVSTmNZd

kNFRE96ai9IQURtOWdEOGJhV1gyMGlPOXlvRmJYZW5IME1vYlBrWDVrZmV6eEVGcmEwV1EzcHhMSTIyREJnTjZYSkdvTm

5iNFAxK0hsbmpvdXVla2xhemx3QWsvdmlNbDVIbjR3eHZYakJwN2RJZVA2VEZYbUozamswdU9LQi9HdHJlbWJBNmNJY1U

yK0RwUFcwOUJoZDQzazRyVGV4QVlMVlJUaFFBMkhMWEFKKzZqUUppZHVwNkpRYUVOUGRVSTdURmFTdXBDSlJlU3NJOE0r

NUlBajhYUUx6WFBsVlBZWmV5WFNmN3ltMzdjMEl6Uit4Y1Z5L29yUElqTUdHb1dyZWdiVG95bEthclFMdWpxNDNsYkppT

zJrYXpodnMvb1YrcGZlbDJBM094MFRYaWVjZHMrZ1ZrM0xFeTUyRktQYzJOQmFkMGYrVk5zRDd3Q0tmQnNrMDFXb0p1YV

pLbE0xaHFraVF5cUdxRFAxTExiNUZGaFZyZitWRE1kM3JqRDljM3R6OWNuMzM3dW9XVGNUcGJ2MXJzSXpSNFFIVVJ5VUl

qbzRxa0N6NlhESERPNnhodzE5YzhuaEpHYXVkdzRaVEwzbWFjL0N0YTJjTWRKdWU0ajNXTWVsTTduQ3ZhY2dpVURPc1BB

Q2tlcTFEV1BlYnUrQ3lwaGZiYVRtT2xLSHpTWkJkekNHN3NnZXlSdzY2L1FheUE0cGpZbGZqQ2V6VFQ1SERrUWVkVnpGc

WZxVHF6RjdWRnVmb0FkdExndmFvOWJ0dCt0NGU1U2R6MjNIWDJPS29Vcy85YXVhL25odFZUMy90Z09wTEJLVWFLMVNQTW

tsemU5Smswa005UXpnTUdGNEF3cFpUc0N1Y0cwQzhzZmQ0ZC9DZ0ovN2hmdWVGK0ZjektoNDZQbS92SGk5bi93eTA2QVR

YOW1nbmJJdXhvb21ZdGw5YlFYdjdWOWx0NEFkMHQxOUgzS2daRlc4QVBjL3EyUlRmNmgvQ1ZFcUdrSHF4THhObWx6LzJa

ZmtlVWZhaGVzNFNDcmw3dUxoOEFBb3BLQnoxRWlHVVFCb1B6c1I5UFZ5K3B6MGh0SFFKVFZHTS9CVzIwZkJjNEd4a2pQN

0dXN0pXdjBMN3llSlYyL3d4aXZZWkc5UFNoekZ5dlJYbHlMd0pMTDZBT0tyQWMzckRDWFBTd3BLazNCcnZKbytQbHcrMX

VlNzNkVUNjS2xhTDFjTE9zUkZFWUVta094ajI1OTNGMEloaVpQcTZMaXJ5d0JDRTNEMDhLVE5MTi9XN3pPTlJmU3RybHJ

aNEFyV2FkQlpJRWlNMkRERVM0VE1MMXNWcU1Rejl5YmV2R245VmNKbVZJdFpCamRmRVgzRWhXRVg4RlY4QVV0bVI5SmlM

VngxSVAvWitCVDRJODRmWFo0Kzh3VlVtdFV0dlhPSUgrREpsVWxWZE5JQW1GeDBtZHpza3ZNcDBVUUpITXJ1QnNsa2ZsR

kZSTEZxeFl2SSt4aEtHbTJOdFJFRitmdWxkRi9lL2NjNHh5aDZUTDRXYzVpdXZub1NhNC9hbFRLRmxGODJ3aTVDQXhZSF

dWN3RxYzBmcXMvdFVDUW8xZWROdk5VT2owMWlRUzAvRTNqaDJUQWI1VWRLTGFtcm5RZ2R0YlJOVzkyOC9ISXNyNDJoMEJ

RdmkvdmZNNHVoWmtVaVdmcW1IS0hobDhIMmJQYkwydm9jb3RJR29kamtpNFRoNTMwY1RWRU0wTTVjMk80Z285ZjFVVVVS

QkZ3MGVrZGp6SG9Nb29HZ1hRQlMvK0VDb3V5bno2by9zcXpqY1lEVitoRlhQbEh6WHU4ODgzMjh0TDlzOERVZ3l3MnRHd

k15SHU1RzNuWStsNEZLU01acmhMQWhYOWdwYnhFQ1pVbkVKanJzU1hrV3hFNExVZzM4eXlmZGpnOFVudWlCMHljTVpFRH

Rqc1Q4NDd5TjlYVjcwajdpb3BweHI2Szk4TEV1aFBKMHdHblVabmNCbnR2bnVubll0RFhyYUFLSDErc095dlB0Z2Vrc2J

TazExYVprN0NXYTY5R3MwNjNjU08wWXFNN0Z5RC83aG1WaUpmMktoNkVDRGtudE5yRlErc2JScldlU2QyTktHVWhOYldp

YVkyTkt2eWNTeVE2OHlFNnNVcm9zb21WaVpmMktocUthZXEvdE5yRncrc2FXZmdva3MvWnFheU5JeXdVU1dmazBta2hIc

WRmQ0ZGMHdEMmZUNjk5bmo1VVBEQmpLSjcvcWd3MW8rU1JNNXJVWVVhZXFaUVpkbU9ncTFHbGt6Wk1NUWxUNFdXUW1WMG

tIQ3Fxb0pndEJ2TnNBOXZiY3pCTDIwUWhPbFRsRUdrdFlkOEFnWERJTlp3K2VCczZxSndEckEvWEswNnBObVFaS2F1NGI

4c0V2Nk12S25UQS9TTktkN2svQk16L1BwM0FWcDU1VFd4RnFjRHVwVXFOdkJ2aFlyM1BxYWFlSCs5bzFVUHc0NVNVTkZs

ZmxZTGhjOWhWSU51aUhZbzllSXZnakMrdU5iSUN3dHlBQVUwdFZmekV0ZFdycjZodWhLVXpTaFFSUHh1M3RFaXppV3FiO

ElrcUtxOFlzbUo1SGlXa2hONi9YLys3RDgveTFGSGRUNlM2SW9WV293anhGUTFJV0pXNUxLMWFuYW9VNUdVYnpXKzlaS2

NCb3JnYWFLdzc2cUNQM1dTbkNVbFVBV1pPWU10cHRGYXlYSTFEamFTbENkNHIvSnJZS0owMEdkMWtyd3c1RFRqMk1sZU9

HRVJaMXdyWlhneU5aZkRsMTk5MWFDRjA1T29peTJWb0lHV245SkZQVzlXd2xlT0VtMVZvTHYxVXFBNTBUSHFyR291VGVw

dFJLRUtGaEtWZ3JyRnAxMnMyaXRCUGthUjFzSnFxL0thSEtyWU9KMFVLZTFFdnd3NVBUaldBbGVPR0hSRTZXbnNCSjhyU

2lMekRMZVhtVVdmdDhBaC80cExuRlJjcDZTTkJXb3c0RXNkSVhHcU9ESzlueDNHOHdMTzBRaVhlQkVNUkxvMVQxZ0NnM3

NuMXFtYmVvZ2lxVjdQYVpoR2pPUnBBMmdKNHJOOUhqSGNiOHI3Q0hiUVRyZTBBUFF4cXV6VFArT1N6L2lUOWkwZ3RpTHp

NZlBRTXZJSXhiZ0Zna3VYSm9UWk5xNnRUVm9PNmFOL0pYcEljUFJ0MnZvNlR5VjlpTlA0cWVOSGhMUEE2eWdnVUxuSWtq
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ZjlIZkFwMW41VnpteHVMck5VaHhXSkZrWmRzWEdjUGpoY2pLN3UwWHY3eDdRdytYN3k0ZUh5VFVUbFIrQTFRUDVMMkE5S

HlnUGRvT1VVS2ZCYUVaZnV4aWdSakhhZHR5Z0wraktqWG9xUld6RUFpdEE3MWRuTy94bUZhcENjeFJoK2F1ejUwZnpTc1

lxblNaSVRqcXk5cjVCY3RDR09qektzTXRrOUtrTTNLZEtHSnpwbzZtWXVBTWo0ajVpWFRmdGJOVGFCZkdCQ0xJQmE1TjB

NbklhUnRlallsU21TSmhzTXhzUkYrV1Z6UVhGTGJZZUVGTWhHQy8rRUZKZXJudDZwMlJBbEFINlYzNUU4VzJJOVNGemRF

a3pRVWhKMEUwNkZidllHZjhLOHE5SGJEUzkrM2gxMFJXSEtKbzRkUDkrRjFURXF1dVpTNmplUmQ3VzI0VG8vUk1TMGRWT

nB0Wlk2UGNFdFJmZXY2UytWY1RNeFV1MFFDTGRabDczeW4rZE1SNExyNWh4V014aFNKM3hiR1hhUzlmOFVqdGVLSXVOLz

luU3ROMkFMQnZuTTJCQXdFZE4rMzlDN3NXY0FpVU9WcVJUSUd0ZmZ3cjRRNmhTZDU1ZVBGeDl6R2xOTkdvVDFCUFFiV0t

xY1F1SzhPemQ1T0ltcndvam15eWpVSGZqNTg0Q1cxN3h3c285bGRjK2Z6S0kvVnV1c25IdWY0RzhvdXJpVUtWcXNhSkpz

anJIZmRFWXN1RmtLcEJyWW9EVUhPRWdWR1BTSE91V2d5TnNqaW5Wa01ieVA4NDZHYzJ5TDZpQ3FnQUg3aUFuQ0N5a3l0Y

UUwYXJyYlAwQW9XclNMVjJ4MGpUaHpjWjFzTDZhbVZ4dFhKT0ZqeTZJNVRzbWE0Q0c0NUhmdGppOG5qdTJJakdOcWJhM1

hjZDNxZVUrcnJHOVhRQTNwdUlXYkFMR05udXRTT2tONGZ2aVlDRzJ2a25EVDcvTUxKQWUzUTNOLzJCaXE4UndramJkaUx

WbVVCRUVvYUZVbEZlbUgvK1JXOFNLL2FqOHN1U2FxMEYyQk5TcHV4bGtONk1saHFHN3h3K2N0Ni9QSmcrejd0VDUySlhR

NjNnMGI5REVrRlNBS3hqVDMrbDlKODU2RHNEWVBudEpxZ3hPaU9ZTjg4TjA4OEZZdElFNjZtVmZNUzFZdk11Y3hnZjNMc

lRlbEY3NUM4VnRHUGY0VjJkbFUvMEMyd2FLZm85NndaYzZXR3E2eU1JZEVSL0wvRlJHdmlQZ1ZMQmJyN01HcU9nYmtMQz

V0SWx4R2ZDSFE4MmljaE5XMFJpVWV4RCtLdWNhYlQzSzlqcmowUkw0dGowTzdTc21oZ2tQWDR3V2VHMWFUK05rSGFMbnF

nV3A3eDBJYk9NU2oxNUtZWEJneGQ3VEZ1NmNjMzBnNkgzQklIVG5GQlpEbGZSbERRdVNWbjRWZkRDbzN5Wm8rdHNOQXNE

S1J4bHdUSXZTSHEvUmwzdkl1d2xrWTlLb1Y0cUZsVmZRUDF5K2YyRGVpdlNWL0JIaXVjS1IzVXFXaDhNbUw0d09WYSt2W

WJ3djNPQitHZC9nM3UvM1ZaSDdBdmNNK0pOQW9EckFobDU3OTNtSkpNNTF0cUVWOGs4dDVJdDlZV2lJaHJZNFhNam5WVF

MvcnR5dkNKS2d5bG9yOTdkeVAweWlWdXV1NVpmN1l5UE1zd241MFppR21xckpIQTQ0VGVOVkErS0JIUy9maXhJd29lZVg

4Ti9oTHpRMTRBZUNMWCtsWTVlZ3FlTnVuSENiYUdYOVZ0WnZaZjM0ZXl2cnQ3TCtzOGo2eittR1BaVWY5a2hIN1A2ZVdF

V1ZGS0hMY2ZjM0o0WmYycnF6cGNsKzJXZHhkcDlQbGEwMDZhRXA1K3paV2ExNzlpemxvQTE5Y2RTMXVZTWs4WmJtWG9mW

DRwTFE3NW80czNhdXpyTmNmdEN6bkN1TTloTjY4VUJLRE80d1lXUU5MYnJQTXA1RGpvWWwybkF4YStieERjdTA0V0xXU0

02R2QzZVJuTzJiTjVFa2E1RGFZeTRwTWpjYTU2QU1UNlhiSzZ3cjF6a2trMEdKYWk4UGFDZ0RGZXJDcElqU29vOUZ0Z2F

ac0k2UGZVSGdZUndzM2VnK0g3OEFrblp3bTYybnU0VFk4S3N1aW9Iak9uRm1rTUxlMTVRd014dFdYMVdlb0JlWHJhckZ6

VDF3VTFORmpGVkZZQVhwcEhEekYwM1JlQUlYdUhEenlsNEFQdGoveGloOVdBTGg5TEVheDBVZ1VYOHluYTFuUFZHZkZ3S

GNZQjNKZmhZa1ppZmVhSkg0bVpBWXp3a1JWV014cjBiaTRSQXFOSVhFZCsvZlgwMHYwZDN2ai9lVHg2dkwyMGQwZS9rSE

VnVjBjM1g3KytQbDdLV2dLanY2cXdsVWZVWjlRU3dFdVRTaExlVHZZc25HbWd6VUptTzNabzV1WWd1dGdOODU3aE5UdG8

rS2ZBaUxsTXIzcjQ0VThNTnVvbDZhdTVVQTFkNUxRRXNrZCtlTzR0dVk4MWNUUkc4SUNETG1KbjNjTWZ4QUU0bURDbHdv

bmo2MWlhTHIrOUR1dGw1YUxEbjJlQlpleWhlZitVTW9Qb1dZazZQREQ3ZjBRQ1h5MXM1ZjhKL1g0ZE9NUGhsdmNpWC9ER

FNSK00xWjhqNFV2S1BEbHNsLzZjY05kdkhTeFp0VklOTFRQa0J5QzQwY1l0VTk0S25wZVp1NjhuRGlJV2VCK2owWUI0d2

lhVHlXL0tPZUU5RFNzTVp6VmpvM0ttdHVwbHZYRFFCMDFnUVorQ21hcGxQT2kxUno1NzBiWG8vZW15eEplbXJDcGYwSmx

kZTlkWHppc1dZekhubXo4L21TY0UxK05sd0xmb2FFaVhiWFlDTHVDeTRQdG5idUtjNE1ORzZuMi80dEh4UXVyK1BCQWl0

OWhXUnRWb0gvUngxb0xNQlMyOXRBRWxXMXdlM3QwWmxqWFhkUWhGWW9kQytqMnc5WEp4T01Hb3FXN3pQbHBZTDU5eUkyL

zBxcU9oU0hqZWNmcUtEOFBIaWx0bUx1VEJVL0VOVW9VbGVSREJ4U2pTSVJDUjRXb2pnM1dxbzVqbXBZQm9SeXFsRWtUYU

Jud1FWUmd2OXdCQzd0UXpzbFVraExOKzF1RTA3UlM2S2I3M2UzZVU3N2dGeXV5U3VxSkE4YmpKZWZya3l5UUZPNi9OZ0V

ya01Qc2FmaVpUK2FudWt6OVh1ZWlxZnk2dkgwM1pqRHI5N2ZGeGtDMEt1elduZGZDc3BQMFF5RkgzSkRldTI5eWJnQlUx

N0F0Qk13MW9oeXJyU3c1eG9YWUQ2Y0x0RzNScGJwK1VYL21nbDRGSFNnQjg3RkR3QU8xbGN3TlBxQjZlY2I5WUtXVUh5c

m1aSDIzRldEWHUxa1BBWjBhUGtkMXY4NkZ2U2R1ekhXODlDcmdwNzNuR2NTNUZOazhwQ3FPWk9xTkhoMjRDWTQzbWloeT

M5dHpRME53bWV5b1VLcEUwVjZGL3A1SWJaRzhzblVDU28xTUViZmY3Zk5mOEdlZkdVQTRPYkMzSVZ4aDZXdUtBNEVKNjl

UdHN1RDdJNFg3bmJaSmRiV3A0S003cmlPamQwbmhGMmdhUkJrcWFubDc4aDI3TzdjZFBEY2M5dzVIWGgzNDFoUGErSjJk

UWVuZzRMREpsOEw0aHRCRzRnRFZkRWtRWkFHeW10UmZDTXFJSzJKcjhYQkc3RXZESVRCYTFGNE01RkUrWjM0V29LdklNb

mxtaEg2UFZISWNKTktvOWJGRmx0ZGZZWHBxVk5raHZNVExOSUc2MlNOUWRMNE80TGxKMTAzTk9FQ0hyRGdGbFJSSG9MYU

prbWlHTUt0aXBJb0JYQVB3MThBOXp0Si9zZWZoOEI5cE1GcDR6bzZNYll1U1NzQTl3OTNUVHZtUkphWXVIY1QzRW9FVTN

OV3V6UmNJYnJBZnRBblEvaWg5c3V2ZXF3WHJmY1NvamRBQTZadWJnQ04wdEVvbC9sZ2xIemhCOGNpcHpoM0x4K1dDbTBn

Wm4yc2h4Sm5CNFVIU1lGTlRMYit5cUU1SGtLMi8vNkNFVjBSemdwc0RWQStaR21zRWprMURmUU1VUlY0ZktibHlrYTNvR

3cwd2VIUTY4M3F5UXYyRTJkTzQxc0tla28wbkY3dG1FZWU3bXlnUlBuSmJxNDFMZW0rcHZIQVVwN0cxS0w2bVNxUTE4UV

M3bk9JOWVJSFpsMkx2cnBZQU9zcVBaRFZzaTV1MW5YQS92d1ZXSmRJcllvQ0lFaWpuR3VLWGNQRWVscUNNVUx4c0dWSDN

Pem9HVlU2clZ6MzZvdWFvaDFsRldMcFZoUFBJNTVIbFoyVG5jOU9kZkV5RktvZFFJZ0dteDJqQzkwN2pnc1VTRUw3bElY
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MXY2aVBtWHdocm01NkJIR3BJYUNadWM0bmtCalc4TzhBS2p3M0xSclhlWVEyOEp5bVRiNjljUDlXeTgwU0EwVVN1aHdXW

jA2enhQdXRIVXdDTU12SVVJOFRsR0ZTVWFwQ2tsZXRpcFpnN1EvR2Y2aGI2QzVGVjBjMkhjWS9CSCs1Zkl5THdxUWtHUn

J6eVVhTFJYbFNNZTRTamtZeEVTOEZvZnQ4bHhmczMycDV0a1JCSEFvTjVvMitnU2xKa0tYRXhwWXFVWXU5UjJCWXBxTU0

zaDdSYUlpMXFJaTA2N0MzT29UTkZ0c2JXVjhRcnNwOGp0ajlXNjA0ZDlwWGhsMk80TUs5Yk1KaHRzMTBIc3NLMDNDeGNQ

bFoxTE1JaHcvSHRySSswOGg4ZU91OEFXaWpkTWhZa2dweWxacVJKT3NtTTAwb1Q1NVFWcUpRZHFiUThsU2hWYmxDcTVPR

jhtVUxUVkpDTXQxbmRPRVRCMUl1WWVZdXQwSVExeUYyeHBZSlZJMU5tM1EzSzJJL1dXU3pjbW1XTm1lejhsZllXcHQ2TV

p0bXJwVXdnYWdvb1BXeUsvYmgzNzMxTmZJY2Frc0s4NXNZcnJOQlY3ZVBkNFY4bXBLMnk2ZXBIcEZQa3dWV3NBREVDSGF

zVWhkYjRWVXVDSy9vRDN0VllIM290T2w0ampYVEZIYnlwbzZwaU5WM0NCMlhla2RjNlBwQUVnMk5aYnJoVEwzRGlaSW55

N3dUSmQ1aGFQU0ZlQkNKY2VRSHlxM001WXJuTkV4bC9FbDlacUJDV3A2R2NnTEIvTmJrOGRueklGQzIvWEFaV2ZOUjFjV

0x5QS9FNmNjK3ZQVm04Z01kbGpDemZrLzVlc21CS3JKSG5EYTV6bXh0K2lzRW9vblhadEpwTSttMG1YVGk3MjBtblRhVH

pvK1dTVWNWeW0wSklQa3Fhb04ycjE4Y2JMSHRYY0VYVUNaamxmTVU1OG5DUHA3M3hoQ3FpNk83Qll6VXBmNjh6RTBjRkw

3Q0M1UzdQS3ZtU282MFloMXBzc3pUcVBUTEExbHVMZXdtN3BIa08vMDRzVUZucENLNXM2QVJFZkczblFxYTc0YVpSWVor

K1FWRThnMjdrMThkMDBZejB3cE9qOXVFT2tpOVFrLzhGMHZrS0pHUC8vNXlkMzIwR2l1eHpnWHc1Q3JJNjV1aUxLbnN1M

WQzOWoycFA1VDZCNSt4OFd3SDVOVDg3VmM1VFBocU1SQzRoQXQvbFNReFh5V1k1OFdoVjc4YXZXVGcrZlJZMllFUlZrej

B5bktBYncrNURzbUk4UTNFdlBRTHZvbEcvR2dWdm9sQlh4YUZCbjBUWVhaWUtBclNsbXZ2bkVEc294V0dZVVplMEtqZU5

LcDNvcE1XNkZXdW53WnY3MnRlK3NqQzJxeWtjUjBmeExDSnV6eEdscUFOZWNCZFlRN05rRnY0VGtHME9GNXl3Rm5EMm9T

ZTYyclc4QzJmTE9rOGJicVozWUpsL080UE5CQkFaS0Z2bEIvalBpbXRSL2pKYzhEeVdZVUxuRFdBOFFvVkxlWlZZTjVBR

mVXRnF1TzZZT0h2Qi9NT2tUenFNTzg1ajZJSkp6bUtWbUhCRUxYQlFHM3dLTnFqUzdBZkhBcWs0VWxNT2VNZVB0Qk5kbG

VVeDZ5QmpqcUZGbFMrdjU3Y29ydjM2UEhoY3ZKNFF4UE1IZDBreUJyQmZ4RXJZRFBhbFNzbGtWM0ZkTVJ1L0NhTTIyVkp

KZlQ5K3kxMUo2Q1p2aUxHMWlJR21tdzJqbW43OGVuWUtGUTMxVVV2MzBja3JaU0RIMEpSOHAwaDFMQkxsc2c0NmJIMnly

dlpENTZzYkZRTlQ3V290QWQ0c1NTVkZObEY0REs3UHhsT0pEYXljdnRZRTBoUnVRelJzWXl5cjZXbXRVeUZNaHRibHRiS

zErV1UwRE1zZGdYWVMwMTNodzlnUHlRckFiODFEYmFtd2RZMDJKb0dNMjlmbG9EZW5Ha1FTZ1I3SHoxMThTNEpRa2tWR3

ZYQ2d3Zll1b2hNWStQL0JXczRESUE9"

}

}

]

}
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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 IS" 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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