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Foreword

ISO (the

International Organization for Standardization) is a worldwide federation of national standards

bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee
has been established has the right to be represented on that committee. International organizations,
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types

of ISO do

[SO/IEC Qirectives, Part 2 (see www.iso.org/directives).

umentsshaould bhe noted This dacument was drafted in accordance with the editaorial 1 les Of the

ISO drawp attention to the possibility that the implementation of this document may involve the|use of (a)
patent(s)| ISO takes no position concerning the evidence, validity or applicability of dny claimpd patent

rights in
patent(s)
this may

www.isojorg/patents. ISO shall not be held responsible for identifying any or alljsuch patent rightg.

respect thereof. As of the date of publication of this document, ISO had not'received nofice of (a)
which may be required to implement this document. However, implementers are cautipned that
hot represent the latest information, which may be obtained from the patent database available at

Any trad
constitut

For an ex
related t
Organiza

This docyment was prepared by Technical Committee ISOATC 215, Health informatics.

e name used in this document is information given for the convénience of users and|does not
e an endorsement.

planation of the voluntary nature of standards, the meaning of ISO specific terms and exjpressions
b conformity assessment, as well as information about ISO's adherence to the Wofld Trade
ion (WTO) principlesin the Technical Barriers to Trade(TBT), see www.iso.org/iso/foreword.html.

Any feedback or questions on this document shouldtbe directed to the user’s national standards body. A

complete

listing of these bodies can be found at www.iso.org/members.html.
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Introduction

The COVID-19 pandemic has highlighted the need to establish robust social infrastructures capable of
conducting high-volume diagnostic tests and swiftly identifying confirmed cases at an early stage. However,
traditional clinical diagnostic testing typically involves prolonged result turnaround times, especially in
clinical laboratories handling hundreds of specimens daily.

Facing this challenge, innovative vendors have developed portable point-of-care testing (POCT) devices
capable of conducting real-time PCR testing specifically for diagnosing infectious diseases. These
advancements facilitate swift and accurate detection of infectious pathogens.

The problem with this method is there are no technical documents that explain how to operate portable
real-time|PCR devices in the POCT environment and transmit their results into information systems. This
is becausp traditional laboratory-based specifications do not cover specific use cases, such as|PCR devices
outside of clinical laboratories.

The objegtives of this document are to identify specialized use cases for real-time PCR testing systems
utilizing portable POCT devices in the POCT environment and to define datasets pertaining|to result
information. By using the guidelines in this document, the portable real-time PGRSystems can adhieve not
only the |nteroperability with laboratory information systems, but also an easy integration acfjoss them
without making additional efforts.

© IS0 2024 - All rights reserved
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Technical Specification ISO/TS 7122:2024(en)

Health informatics — Guidelines for exchanging data
generated by portable polymerase chain reaction (PCR)
devices for point-of-care testing (POCT) between screening
centre and clinical laboratory

1 Scope

This dochment identifies specialized use cases related to the information exchange betweep clinical
laboratorfes and portable polymerase chain reaction (PCR) devices designed for realtime festing to
diagnose finfectious diseases.

This doc@iment introduces the portable PCR devices for point-of-care testing {POCT). Charactefistic and
differentipted use cases of these devices are listed separately from those that\occur with portgble POCT
devices i existing clinical laboratory.

This docyment is applicable, but not limited, to the following use cases of portable PCR devices for|POCT:
a) general test;

b) recorciliation of patient information;
c) cancgl and rerun test;

d) on-sife quality control (QC) process.

This docyment also provides guidelines on how teyepresent and exchange results from portable P{R testing
devices i) a POCT environment applicable to the tse cases described above.

This docyment is not intended to provide(guidelines relating to traditional diagnostic testing resujts within
a clinical Jaboratory and does not cover cybersecurity aspect.

2 Normative references

There arq no normative references in this document.

3 Terms and definitions

For the p\rposes of this document, the following terms and definitions apply.

ISO and [E€maintain terminology databases for use in standardization at the following addresses

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

3.1
COVID-19
infectious disease caused by the new coronavirus SARS-CoV-2 discovered in 2019

[SOURCE: ISO/PAS 45005:2020, 3.6]

© IS0 2024 - All rights reserved
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3.2

point-of-care testing

POCT

testing performed near or at the site of a patient, with the result leading to possible change in the care of
the patient

Note 1 to entry: Adapted from ISO 15189:2022, 3.22.

3.3

polymerase chain reaction

PCR

enzymatic procedure which allows in vitro amplification of DNA

[SOURCE]ISO 22174:2024, 3.1.17]

3.4
real-tim¢ PCR
method yhich combines PCR (3.3) and fluorescent probe detection of amplified product in fthe same
reaction yessel

[SOURCE{ISO 17822:2020, 3.40]

3.5
quality cpntrol

QcC
system of maintaining standards in manufactured products by testing a sample of the output against the
specification

4 Use cases

4.1 General

Clause 4 dlescribes the specialized use cases and‘interactions related to data flow between the porftable PCR
devices uped in the screening centre and labgratory information systems.

4.2 General test

4.2.1 Sgenario

This subclause delineates a-seénario and its sequence for transmitting test results from portable PR devices
to the labpratory information system under the general testing case.

— A patfient has COVID-19 symptoms and visits a nearby screening centre. A healthcare professignal at the
scregning cenfre'collects specimens of the patient and conducts a real-time PCR test utilizing g portable
devide on-siter The test result is positive. The real-time PCR system transmits results to the laboratory
information system. Subsequently, the patient promptly returns home and self-quarantines for tyvo weeks.

4.2.2 Sequence
Figure 1 shows the sequence of general test, which includes the following steps:

1) Request test: request a real-time PCR test to the screening centre from internal/external professionals
and systems.

2) Confirm test: transmit/enter test information to a portable real-time PCR system and wait to perform
the test.

3) Analysing: perform the test to analyse the specimen in accordance with the requested test information.

4) Send results: send the test result to a laboratory information system.

© IS0 2024 - All rights reserved
2


https://standardsiso.com/api/?name=55cedc403d35485e7539c4ca70378ad8

ISO/TS 7122:2024(en)

Portable PCR Laboratory
device information
system

|
|
|
|
1 Request test

2 Confirm test

.-

3 Analysing
1
|
|
|
— 4 Send results

-1

Figure 1 — Sequence diagram of generaltest

4.3 Re¢onciliation of patient information

4.3.1 Sgenario

In the corjtext of rapid screening test utilizing portabléreal-time PCR devices, various exceptional $ituations
can occuf in contrast to typical laboratory procedures. A representative use case can be recgnciliation
procedurg due to insufficient patient informations

— At the screening centre, to quickly perform numerous real-time PCR tests, the person in charge of tests
inputs an official identifier into each patient information without other demographic details{ Once the
tests|are completed, the screening centre sends the test results to the laboratory informatiqn system
withgut including patient demagraphics. In the laboratory information system, a data validatof requests
the pptient’s demographics from a hospital by using their official identifier and enters them|into each
patiept information.

— An unconscious patieniP'is transported to a nearby hospital by ambulance. During transit, a garamedic
taked the patient'S.specimen. Upon the patient’s arrival at the hospital, an immediate real{time PCR
is conducted to\swiftly screen for infectious diseases. During this procedure, the hospital |assigns a
tempprary identifier to the patient. The test outcome shows a negative result. The real-time PR system
send$ results to the laboratory information system. When the patient regains consciousnless, their
identjtyis.confirmed, and the temporary patient information in the test results is rectified an11 updated
to reflleet the accurate detajils

4.3.2 Sequence
Figure 2 shows the sequence of reconciliation of patient information, which includes the following steps:

1) Request test with insufficient patient information. Patient information can be empty or only identifiers
have been entered.

2) Issue a temporary patient identifier: before confirming the test, temporary identifiers such as a waiting
number should be issued to the patient if patient information is empty.

© IS0 2024 - All rights reserved
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Confirm test: transmit/enter test information to a portable real-time PCR system and wait to perform
the test.

Analysing: perform the test to analyse the specimen in accordance with the requested test information.

Aggregate and fill missing patient information on the PCR system side:

a)

b)

c)

Aggregate and fill missing patient information on the laboratory information system (LIS) sid

a)

b)

c)

1 Requept test with
insufficient patient information

Send missing patient info: the PCR system should input patient demographics and official identifiers
such as the social security number or medical record number (MRN) into patient information.
Patient information holders, such as patients themselves, hospitals or organizations can provide
relevant information.

Fill missing patient info: the PCR system fills in the patient information provided by patient
information holders.

end results: send the test result including patient information to a laboratory informatiop system.

1%

end results: send the test results either without patient information or with only temporafy patient
iflentifier to a laboratory information system.

end missing patient info: patient information holders, such as patients themselves or hospitals,
rganizations can provide relevant information.

Hill missing patient info: the LIS fills in the patient information provided by patient information
holders, and both patient information and test results should’be merged and stored in the(LIS.

Portable PCR Patient info. Laboratory
device holdér information system

| |
| |
| |
| |
- | |
| |
opt. | 2 Issue a temporary I I
patient identifier II :
| |
:I 3 Confirm Test : :
T | |
| | |
| | |
| |
| |
4 Analysing | |
| |
Alt. : 5 Aggregate and fill missing patient information on the PCR system side

Send results

Send missing patient info ! |

:I Fill missing patient info |

|

|

| |

]

— |
6 Aggregate and fill missing patient information on the LIS side

I
Send results !
| I P |
l | Send missing patient info
| :I
|
|
' :
' |

Fill missing patient info |:

Figure 2 — Sequence diagram of reconciliation of patient information

© IS0 2024 - All rights reserved
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4.4 Cancel and rerun

441 S

cenario

Cancellations and restarts can occur due to various environmental factors when conducting tests with
portable PCR testing device at the screening centres, for example in the following scenarios.

— Avreal-time PCR test is cancelled because the specimen stored at the screening centre has expired and
the centre failed to maintain specimen temperature.

— A specimen collection container stored at a screening centre is damaged and its identification tag
becomes contaminated. It is impossible to identify specimens, so the succeeding real-time PCR tests are

cancetted:

— Avredl-time PCR test is completed normally at a screening centre, but the same test is rerun’'t

relia

442 S

ility.

fquence

Figure 3 ghows the sequence of cancel and rerun, which includes the following steps:

1) Requ
and s

pst test: request a real-time PCR test to the screening centre fromtinternal/external pro
ystems.

improve

fessionals

2) Confirm test: transmit/enter test information to a portable real~fime PCR system and wait t¢ perform
the tgst.

a) (
3) Analy
a) (
b) (¢

4) Send
“cand

ption: cancel before analysing: cancel the process before the test.

rsing: perform the test to analyse the specimen ifi.accordance with the requested test inff
ption: cancel before analysing: cancel the process during the test.

ption: rerun the test after cancel or complete the test.

results: send the test result to alaboratory information system. The information shou
el” or “rerun” information if the ‘test was cancelled or rerun.

brmation.

d include

© IS0 2024 - All rights reserved
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4.5 On

451 S

Screening centres for infectious diseases, often located outside healthcare facilities, require freque
control (QC) process due to unstable temperatures, locations or electricity. In such unstable envil
unpredictable QC can be required. This subclause presents use cases for on-site QC under these co

— Area
thep

— Thes
QCis

— In ad

malfiinctienof a portable real-time PCR system after testing a certain number of specimens.

ISO/TS 7122:2024(en)

Portable PCR .Laborato.ry
i information
Device
system

1 Request test

2 Confirm test

T
|
|
|
|
|
|
|
|
|
|

Opt. ] |
:I Cancel before analysing l

— |

| |

—-— | 3 Analysing I

|

|

Opt. |
:I Cancel after analysing :

_I I

' |

Opt. — :
:I Rerun |

|

|

|

1

4 Send result

Figure 3 — Sequence diagram ef cancel and rerun

rsite quality control (QC)

cenario

[-time PCR test is stopped’because the power supply of the screening centre is unstable. A
bwer issue, QC is performed to inspect the device and rerun the test.

creening centre-does a QC every day before starting their work because the environment s
performed to'check the work process before opening the screening centre.

cordanceé. with the work process defined by the screening centre, QC is performed t

nt quality
onments,
hditions.

ter fixing

unstable.

D prevent

452 S

aguence
e

Figure 4 shows the sequence of on-site QC, which includes the following steps:

1) Request QC: request and clearly indicate that this is a QC test, not a general test. The QC can be
requested due to the electric power, unstable environment such as temperature of screening centre or
characteristic of PCR process outside of healthcare facilities.

2) Confirm QC: transmit/enter QC information to a portable real-time PCR system and wait to perform the test.

3) Perform QC: analyse the QC specimen according to the requested QC test information.

4) Send

QC Result: send the QC result to a laboratory information system.

© IS0 2024 - All rights reserved
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Portable PCR Laboratory
device information
system

1 Request QC

2 Confirm QC

.-

3 Perform QC

-

4 Send QC results [|

-1

Figure 4 — Sequence diagram of on-site quality control (QC)

5 Datgset

5.1 Data concept

The core|data generated from a portable POCT deuice can be structured as shown in Figure 5.[Concepts
not included in the data concept provided in thig.clause can adopt a general data model such as HL7 V2 or
HL7 FHIR.

The portpable PCR devices should transmit information to the laboratory information system psing the
data implementation methods defined in HL7 V2 or HL7 FHIR. Data implementation methods fijom other
standards can also be used. Compliance with the data model provided in this clause allows for the yse of HL7
V2, FHIR |or other standard methodologies.

© IS0 2024 - All rights reserved
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Real-time PCR
Test

Ql

complex complex
Subject of Test 0.1 1.1 Specimen
complex compléx
Order 1.1 1.1 Result

Figure 5 — Concept diagram of‘core data

5.2 Subject of Test

The Subijg
be option|

The expr
described
devices, 1
in hospit4
the scope|

The attri
for each

ct of Test is an object to represent the subject'who is tested through real-time PCR devi

hl since it may refer to a control solution fexr'QC or an animal undergoing test.

pssion of “Subject of Test” is recommended to follow the data specification of “subject o
in ISO/TS 22220. Considering thé\cHaracteristics of a PCR testing environment utilizing
owever, the following specificatioh should be provided. It is possible to update subject o
1l information systems, including LIS, using the data specified in ISO/TS 22220. This is 1

of this document.

utes which make up the Subject of Test object, the data types and the description of charg

tribute are shownin-Table 1.

ces. It can

f care” as
portable
test data
ot within

cteristics

© IS0 2024 - All rights reserved
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Table 1 — Data fields of ‘Subject of Test’ object

No. Attribute Cardinality Element Description
Data type Identifier
1 ID 1.1 Description An identifier for this subject of test.
Classification Required
Data type Enumeration
Description The type of Identifier for subject of test.
2 IDType 1.1 Classification Required
Ef#lrffratlon usual | official | temp | secondary | old
Data type HumanName
3 Name 0.1 Descrintion A name associated with the subjectof test, con-
" p sisting of first name, middle mameé and last name.
Classification Optional
Data type String
- A contact detail for(the subject, such asfa tele-
4 Telecom 0.1 Description .
phone number of an'email address.
Classification Optional
Data type String
5 Address 0.* Description An address for the individual.
Classification Optiénal
Data type DateTime
6 Birthdate 0.1 Description The date of birth of the individual.
Classification Optional
Data type Code
) .. The gender that the patient is considergd to have
Description L . .
for administration and record keeping purposes.
7 Gender 0.1 Classification Optional
Various codes can be adopted to represent
Terminolo gender, and the preferred code system {s the HL7
gy Administrative Gender code defined in[‘http://
hl7.org/fhir/administrative-gender”.
5.3 Order
The Order is an object®orepresent the order that caused a real-time PCR test.
The attributes which make up the Order object, the data types and description of characteristicf for each
attribute are shown in Table 2.

© IS0 2024 - All rights reserved
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Table 2 — Data fields of ‘Order’ object

No. Attribute Cardinality Element Description
Data vype Enumeration
It specifies the purpose of the portable real-time
Description PCR system operation, such as general testing,
quality control and/or calibration.
1 Purpose 1.1 — -
Classification Required
. General | QC - True positive | QC - True negative |
Enumeration val Calibration | Verifying calibration | ElectronicQC
ues :
| DailyQC
Data ty PT Euuuxcl atiuu
. It specifies the status of the order, suchjas ¢ompleted,
Description
cancelled and/or on-hold.
2 Jtatus 1.1 — -
Classification Required
E:;lmeratlon val- completed | cancelled | rérun | on-hold
Data type Enumeration
It specifies the yeason for the current stjtus of the
Description order. The reasen is comprised of candel reason,
rerun reasoirand QC reason and so forth.
3 |ReasonOfStatus 1.1 Classification Requiréd
Routine| Device validation | System changed | Pro-
Enumeration val-|cess validation | Calibration | Device Malfunction |
ues Unstable Power | Specimen Damaged | Safety Issue
| Cancellation | Result validation | Unkrjown
Data type String
4 Jource 0.1 Description The identifiers of the system that request the order.
Classification Optional
Datatype String
5 Destination 0.1 Description The identifiers of the system that receive the order.
Classification Optional

5.4 Speécimen

The Speci

The attri

each attribute are shown’in Table 3.

men is an object torzepresent samples analysed in a real-time PCR device.

butes which make’ up the Specimen object, the data types and description of characte

ristics for

© IS0 2024 - All rights reserved
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Table 3 — Data fields of ‘Specimen’ object

No. Attribute Cardinality Element Description
Data type Identifier
. L It identifies specimens and should be unique be-
1 SpecimeniD L1 Description tween the source and destination systems.
Classification Required
Data type Code
It represents the type of specimen which can be
blood, saliva, etc.
Description The types of specimens used for quality control, not
Targeting 11ving subject, can be contro] solutions
d so forth.
2 |Type 1.1 and sofor
Classification Required
Various codes can be adopted to reprgsent type
of specimen, and the preferréd code system are
Terminology the HL7 Specimen Type code defined in https://
terminology.hl7.orgz5.1.0[C0deSysteg‘[-v2-O487
html and LOINC[12},
Data type Code
. Itindicates the role of the specimen, suchfas testing,
Description ) .
control speeimen and calibrator.
3 Role 0.1 Classification Optional
Various codes can be adopted to represent role of
Terminolo specimen, and the preferred code systemlis the HL7
gy Specimen Role code defined in “https:}/hl7.org/
fhir/codesystem-specimen-role.html”
Data type DateTime
4 dollectedTime 0.1 Descxiption It spec1f1_es the timestamp of specimen|collection
or sampling.
Classification Optional

5.5 Result

The Resu

The attril
attribute

tis an object to represent.the results analysed by a real-time PCR device.

butes which make up_the Result object, the data types and description of characteristic
are shown in Table 4

5 for each

© IS0 2024 - All rights reserved
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Table 4 — Data fields of ‘Result’ object

No. Attribute Cardinality Element Description
Data Type Identifier
1 TestID 1.1 Description It identifies tests ar}d sl_lould be unique between
the source and destination systems.
Classification Required
Data Type Code
Description It represents the type of test.
2 |TestType 1.1 Classification Required
- : Variouscodescanbe ar‘lnph:tﬂ tarepresent type of
erminology test, and the preferred code system i$ithe LOINC.
Data Type Enumeration
o [tindicates the rerun status forthe resylt, such as
Description .
original or rerun.
3 Jtatus 0.1 — -
Classification Optional
E:;lmeratlon val- Original | Rerun | Cancelled | QC | Unknjown
Data Type DateTime
. - It specifies the timestamp of when the sjpecimen is
4 AnalyseTime 0.1 Description analysedby the real-time PCR devices.
Classification Optional
Data Type Numeric
5 TestValue 0.1 Description It spe<_:1f1es the nurperlcal results from analysis by
real-time PCR devices.
Classification Conditional?
Data Type Code
) .. It specifies the unit of measurement when the test
Description .
results are numeric.
6 |Units 0.1 Classification Conditional?
Various codes can be adopted to represent units of
Terminology measurement, and the preferred and representative
code system is the UCUMIL3],
Data Type Code
It specifies the status when the test rgsults are
Description qualitative such as positive or negatiye, rather
than numerical.
o1 Classification ConditionalP
7 Int tation . ]
Ierpretlyd Interpretation code can be adopted varjous codes
to represent interpretation of measurefment, and
Terminolo the preferred code system is the HL7 Ohservation
gy Interpretation code defined in “https://tefminology
.hl7.org/5.1.0/CodeSystem-v3-Observationinte
rpretation.html”.

a

b

Required if results are presented in numeric format, otherwise optional.

Required if qualitative results are presented (e.g. positive or negative), otherwise optional.
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6 Data guidelines for use cases

6.1 General test use case

6.1.1 General

The guidelines in 6.1 are provided only for attributes that should be specifically considered for the “General
test” use case.

6.1.2 Subject of Test

a) ealthcare

b) IDType: in the case of a general test, the IDType should be set to “official” or “usual”.

c¢) Namg: this attribute should be filled in if provided.

d) Telecpm: this attribute should be filled in if provided.

e) Addrpss: this attribute should be filled in if provided.

f) Birthidate: this attribute should be filled in if provided.

g) Gendpr: this attribute should be filled in if provided.

6.1.3 Qrder

a) Purppse:in case of a general real-time PCR, this attribate should be set to “General”.

b) Statuls: in case of a general real-time PCR, this attribute should be set to “completed”.

c¢) ReaspnOfStatus: in case of a general real-timePCR, this attribute should be set to “Routine”.

d) Sourge: if a real-time PCR test is requestéd and taken within a screening centre, these elemenjts should
be the same as the Destination attribGte'value.

e) Destination: if a real-time PCR test is requested and taken within a screening centre, these|elements
should be the same as the Sourice'attribute value.

6.1.4 Specimen

Role: in dase of a generalyreal-time PCR, this attribute should be set to “p” if HL7 Specimen Role code is

adopted.

6.1.5 sult

a) StatI: in case of a general real-time PCR, this attribute should be set to “Original”.

b) TestValue: this attribute is required if the results are presented in numeric format.

¢) Units: this attribute is required if TestValue attribute exists.

d) Interpretation: this attribute is required if the results are presented in qualitative results such as

positive or negative.
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