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1. Foreword

. From Yumizen H550 to LIS
Correction of the LEN value for SEQ 2 From LIS to Yumizen H550

1.1. Document Update Yumizen H550 to LIS acknowledgment
. LIS to Yumizen H550 acknowledgment
HL7: frames update

LIS to Yumizen H550 standard test request
Yumizen H550 to LIS standard result

1.1.1. Revisions

Internal Reference Sl L " ] Document Date Issued
Documentation

RAAOGGAEN 1.0.x 05/2017
RAAQ0G6BEN 1.2.x 06/2020
RAA066CEN 1.2.x 10/2023

1.1.2. What's New?

Update Chapter

ASTM: correction of transmitted data in field Traceability record
14.3 Curves and Matrix

Addition of paragraphs: Low level protocol,

; Overview
Records to send, Received records

Message Structure

Correction: ACK~R22 replaced by ACK ACK / ORLAO34AORL_034

Addition of a note for SEQ 10 From LIS to Yumizen H550
Correction of the LEN value for SEQ 10 From LIS to Yumizen H550
Output Format for Host Connection 1
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Serial Connection (RS232)

2. Connection

2.1.2.

2.1. Serial Connection (RS232)

2.1.1. RS232 Connection Overview

The RS232 connection mode is available only for the ASTM format on the
Yumizen H550.

Communications can use the RS232 communication protocol, based on the Electronics
Industries Association (EIA) standard RS232-C. As part of the conformance to this
standard, the Yumizen H550 Data Management System is configured as Data Terminal
Equipment (DTE).

The Yumizen H550 should be connected to the LIS via the DB-9 connector of the
instrument computer connection.

Pin (DB9) data management LIS port configuration LIS cable must provide

2 RXD TXD
3 TXD RXD
5 Ground Ground

Instrument Connection

Access: Main Screen > Settings > General Communication

Select ASTM in the LIS Connection area and select the RS§232 connection mode.

The instrument communication port must be set up in the RS232 Settings area:

Output Format for Host Connection
Ref: RAAO66CEN

The speed value
The parity value
The stop bit value
The protocol value
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2.2. Ethernet Connection 2.2.2.

2.2.1. Ethernet Connection Overview

The network connection mode is available for the ASTM and HL7 formats on
the Yumizen H550.

The implementation of network-based communication is based on the Windows Socket
standard.

The data transmitted between the client and the server takes the form of ASTM or HL7
high level packets.

This connection is made through the RJ45 connector on the instrument.

Instrument Connection

Access: Main Screen > Settings > General Communication

Select ASTM or HL7 in the LIS Connection area and select the Network connection

mode.

In the Host Settings area, you must indicate:

®  The host IP address
m  The port number where the host is awaiting connection

Output Format for Host Connection
Ref: RAAO66CEN
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In the Analyzer Settings area, you must indicate:

The connection mode
The analyzer name
The IP address

The subnet mask

The default gateway

If the HL7 format is used, you must also indicate:

m  The receiving facility
m  The receiving application

Output Format for Host Connection
Ref: RAAO66CEN
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3. ASTM Format

The HORIBA Medical analyzers format corresponds to the ASTM specifications Communications Al framing required for transmission of data. This framing includes:
LIS01-A2 & LIS2-A2: packet <STX>[frame number][DATA] [<ETB> or <ETX>][C1][C2] <LF>
m LIS01-A2: Standard specification for low level protocol to transfer messages Component Field  One of several related pieces of information within a field.
between clinical and laboratory instruments and computer systems. Field A specific location within a record for a piece of information, indicated by
m  LIS2-A2: Standard specification for transferring information between clinical and a field delimiter and position.
laboratory instruments and computer systems. Frame A complete communications packet.
LIS Laboratory Information System

A collection of related information; a group of records that begins with a
"Header" record and ends with a "Terminator" record. A single record

3.1. Introduction Message could theoretically constitute a message, but within this context, a
message always contains multiple records.
<EOT> End of transmission (ASCII decimal 4)
A connection between a computer (host) and a HORIBA Medical instrument can be <CR> Carriage return (ASCII decimal 13)

performed when the protocol, the format description and the connection mode have

In reference to the low level protocol, a record is the message data
been properly setup.

(shown as [DATA]) as described within the communications packet. If the
data is longer than 240 characters, then it must be split in two (or more)
parts and sent n two (or more) communications packets. The
<ACK> Acknowledgment (ASCII decimal 6) Record intermediate packet uses the <ETB> character, and the ending packet
uses the <ETX> character. No single communications packet contains

[C1] The most significant character of checksum more than one record. In reference to the message layer, a record can be
[C2] The least significant character of checksum one of the following codes: H (header), P (patient), O (order), R (result), L
[DATA] The data contents of the record (el O (Eel=s:
. . A total unit of communication activity used in this standard to indicate the
<ENQ> Inquire (ASCII decimal 5) Session events starting with the establishment phase and ending with the
<ETB> End of transmission block (ASCII decimal 23). For use only when a single termination phase.

1eee DU ER e i CUNUCS A determination of a single analyte or a combination of values from other

<ETX> End of text (ASCII decimal 3). Required at the end of each record. Test determinations or observations from which a variable or gradable result is
[frame number] Single digit frame number "0" to "7", starts with "1". derived.
<LF> Line feed (ASCII decimal 10).
<NAK> Negative acknowledgment (ASCII Decimal 21).
<STX> Start of frame (ASCII decimal 2).
Output Format for Host Connection 5
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ASTM Format
Connection Specifications (LIS01-A2)

3.2. Connection Specifications (LIS01-A2)

3.2.1. Hardware and Software Characteristics

The default format for emitted character is 1 bit start, 8 data bits, No parity, 1 bit stop.

The default communication speed is 38400 bauds.
Hardware settings of the interface:

m  RS232 connection via a DB9 connector
m  Ethernet connection via an RJ45 cable

3.2.2. Output Data Characteristics

m  Characters: ASCII
m  Maximum message length: 247 characters
m  Xon/Xoff protocol

3.2.3. Communication Protocol

Standard control characters

Control String Hexadecimal value

<ENQ>
<ACK>
<NAK>
<STX>

Output Format for Host Connection
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$05
$06
$15
$02

Control String Hexadecimal value

<ETX>

<ETB>
<CR>
<LF>

<EOT>

$03
$17
$0D
$0A
$04

Typical discussion between the instrument and the host

| nstument | o | Host |

<ENQ>

<STX>1...Data...<CR><ETX>xx
<CR><LF>

<STX>2...Data...<CR><ETX>xx
<CR><LF>

<EOT>

>

<

>

Typical discussion between the host and the instrument

L stument | o | Host ]

<ACK>

<ACK>

<

>

<

<STX>1...

<STX>2...

<ACK>

<ACK>

<ENQ>

Data...<CR><ETX>xx
<CR><LF>

Data...<CR><ETX>xx
<CR><LF>

<EOT>
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Discussion with conflict between the instrument and the host
No answer from Host for an <ENQ>

m  Timeout: 15 seconds

m |n case of conflict: 1 second before a new transmission, up to 3 transmissions. Host
timeout: 20 seconds

m |n case of negative answer <NAK>: No time before a new transmission, up to 6
transmissions

| nstument | o | Host |

<ENQ> >
< <ENQ>
Wait 1 second Wait 20 seconds
<ENQ> >
<
<EOT> >

Defect packet during discussion between instrument and host

L nstument | o | st |

<ENQ> >
< <ACK>
<STX>1...Data...<CR><ETX>xx S
<CR><LF>
< <NAK>
<STX>1...Data...<CR><ETX>xx S
<CR><LF>
< <ACK>
<STX>2...Data...<CR><ETX>xx S
<CR><LF>
<ACK>
<EOT> >

Output Format for Host Connection
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3.2.4. ASTM Data Frame Format

A sequential number located after the <STX> character is inserted into each data frame.
The frame number is set to 1 when the transfer phase is initialized and is incremented by
1 for each frame up to 7 and then returns to 0.

The frame number allows the receiver to distinguish new and re-transmitted frames. In
case of re-transmitted frame (after a <NAK> response from the host), the frame number
is not incremented: <STX>1...Data...<CR><ETX>xx<CR><LF>.

Frame format

0 STX $02 1

Frame number is
setto 1,
incremented by 1

1 Frame number 1t07,0, .. 1
for each frame up
to 7, and then
returns to 0
Header, Patient,
2 Data message 240 max. Order, Result and
Comment
messages
End of data
3 message 1
ETX if end frame
Checksum
CRLF $0D $0A

Frame checksum

According to LIS01-A2, the frame checksum (<STX>1...Data...<CR><ETX>xx<CR><LF>)
is defined as modulo 256 of ASCII values sum between <STX> not included and <ETX>
included characters: 1...Data...<CR><ETX>.
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3.3. Records General Format Specifications (L|32-A2) Structure of records for result transmission
m  H (Header)
m P (Patient)
Data frames encapsulate records defined by the LIS-A2 norm, records themselves m C (Patient Comments) optional
encapsulate ASTM fields. = .. O (Orden
- m .. C (Order Comments) optional
= ..M (Curves and Matrix points)
H Header m .. M (Curves and Matrix points)
p Patient LI R (Result)
. C (Flag Result) optional
O Order R R (Result)
R Result oL C (Flag Result) optional
C Comment B
Q Query (Request information order) B
i i | I R (Result)
M Manufacturer information n C (Flag Result) optional
L Terminator record m L (Terminator)

3.3.1. Structure of Records

Structure of records for order transmission 3.3.2. Description of Records

= H (Header) Only fields described with their specified length are used by HORIBA Medical

= P (Patient) instruments.

m  C (Patient Comments) optional ) )

= .. O (Orden The length of a field can be less than the maximum value but must not be more.
m .. C (Order Comments) optional Delimiters must be used even if a field is empty.

m L (Terminator)

Field inside records are separated by "|" (ASCII $7C).

The transmission of an order without patient record, even if not allowed in LIS2-A2, is Component inside fields are separated by "A" (ASCII $5E).

accepted and managed in the Yumizen H550. i o
Repeated fields inside records are separated by "\".

Instrument patient file modification by host

= H (Header) 3.3.2.1. Alphanumeric Data

m P (Patient)

m  C (Patient Comments) optional N e

m L (Terminator) UTF-8 encoding is used for alphanumeric fields.

Output Format for Host Connection
Ref: RAAO66CEN
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When alphanumeric data is sent, all the characters below 0x20 are replaced by an
escape sequence with the following format: &Xhhh&.

"hhhh" is the hexadecimal value of ASCII character completed with zero on 4 digits.
For example, <ETB> should be replaced by: <&X00178&>.

When alphanumeric data is received, the escape sequence &Xhhhh& is converted to the
corresponding characters.

When alphanumeric data is transmitted, all delimiters characters they can contain must
be replaced by their corresponding escape sequence as below:

Delimeter Escape sequence

Field delimiter &F&
Component delimiter &S&
Repeat delimiter &R&
Escape delimiter &E&

3.3.2.2. Records to Send

Fields that are not used are sent empty.

When sending records, the ASTM-CI sends only non-empty components, ie. without
component delimiters for the last empty components of the field.

3.3.2.3. Received Records

If a field value, length, delimiter of a received record does not correspond to the required
input type, the instrument generates an error log, and can ignore the record and its
following ones (depending on the error and the message).

Output Format for Host Connection
Ref: RAAO66CEN

Received records high level errors

HL_UNEXPECTED_RECORD_ERROR An unexpected (at wrong place in the frame) record
has been received and ignored

HL_NOT_MANAGED_RECORD_ERROR A record not managable has been received and
ignored

HL_IGNORED_RECORD_ERROR
HL_BYPASSED_RECORD_ERROR

A record has been ignored (following a previous error)

A record of upper level has been ignored (following a
previous error)

HL_TERMINATOR_MISSING_ERROR
HL_INVALID_ORDER_RECORD_ERROR Order in response to a query is invalid, record ignored
HL_FIELD_LENGTH_ERROR Invalid field length, field truncated or record ignored
HL_FIELD_REPEAT_DELIMITER_ERROR Not allowed field repeat delimiter, record ignored

HL_FIELD_COMPONENT_DELIMITER_ER Not allowed field component delimiter, field truncated
ROR

The Terminator record of a message is missing

Received records low level errors

LL_ENQ_ERROR Establishment phase conflict ENQ - ENQ
LL_NAK_ERROR NAK control character received from host
LL_FRAME_STRUCT_ERROR
LL_LENGTH_ERROR

LL_FRAME_NUMBER_ERROR
LL_CHECKSUM_ERROR Invalid frame checksum

LL_UNEXPECTED_CTRL_ERROR Invalid control character received while expecting a specific
one inside a set

LL_RESPONSE_TIMEOUT_ERROR Timeout occurs while expecting a control character from host

LL_FRAME_TIMEOUT_ERROR Timeout occurs while expecting a data frame or a frame
control character (EOT) from host

Invalid frame structure
Invalid frame length

Invalid frame number



ASTM Format
Records General Format Specifications (LIS2-A2)

Other ASTM errors managed by the instrument

HO1 ASTM PROTOCOL ERROR ORDER
HO02 ASTM CONTEXTUAL ERROR ORDER
HO3 ASTM CONNECTION ERROR

3.3.2.4. Header Record

Definition Transmitted Input type Repeat | Mandatory

data delimiter

6.1 Record Type H 1 Fixed No Yes
idem standard:

m | field
delimiter
m  \ Repeat

6.2 Delimiters definition delimiter 4 Text No Yes
n N
Component
delimiter
m & Escape
delimiter

6.3 Message Control ID
6.4 Access Password

H500/SerialNu 42

Sender Name (from FixedAAlphanu

7AN N A
6.5 instrument to host) mbgr Software (15715 meric/\Fixed No Yes
version 10)
6.5 SEEE NETD (e Host name 32 Alphanumeric No No

host to instrument)
6.6  Sender Address

6.7 Reserved
Sender Telephone
6.8 Nb

Output Format for Host Connection
Ref: RAAO66CEN

ASTM Definition Transmitted Input type Mandatory
field data delimiter
Characteristics of
6.9
Sender
6.10 Becelver I (from Host name 32 Alphanumeric No No
instrument to host)
InstrumentCod .
. . 42 Alphanumeric”
A
6.10 Recelvelr ID (from e\SerialNumbe (157154 Alphanumerich No No
host to instrument)  rASoftware .
. 10)  Alphanumeric
version
6.11 Comments or
’ Special Instructions
P: Patient
message
6.12  Processing ID E CUEiy 1 Fixed list No Yes
control
message
D: Technician
6.13 ASTM Version Nb LIS2-A2 9 Fixed No Yes
Date and Time of YYYYMMDDH .
6.14 message HMMSS 14 Date and time No No

There should not be the field delimiter between 6.1 and 6.2 fields (as it is in the 6.2 field
value).

In case of a response to a request (query, ...), the field 6.5 should be an exact copy from
the 6.10 field sent in the request.

3.3.2.5. Patient Record

ASTM Definition Transmitted Input type Repeat | Mandatory
field data delimiter
7.1  Record Type P 1 Fixed No Yes
7.2  Sequence Nb 1,2, .. 2 Numeric No Yes

10
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H550
Definition Transmitted Input type Repeat | Mandatory ASTM Definition Transmitted Input type Mandatory
data delimiter field data delimiter
73 Practice Assigned 713 Patient Telephone
’ Patient ID ’ Nb
i i ici ici A icA
74 Labpratory Assigned Patient Id 25 Alphanumeric No No 714 Attending Physician Phy§|0|anID Ph 20 Alphanumerlg No NoANo
Patient ID ID ysicianName Alphanumeric
7.5 Patient ID No 3 7.15 Special Field 1
Patient Name 7.16 Special Field 2
This field is not - ;
transmitted if the a7 Pat?ent Hel-ght
Anonymous patient NameFirst 41 . 7.18 Patient Weight
7.6 check box is name (20720) Alphanumeric No No e ——
selected in the 7.19 Suspected
General Communicé Diagnosis
screen. . :
70 Patient Active
77 Mother's Maiden : Medication
’ Name . .
7.21 Patient's Diet
YYYYMMDDAA . )
GEAU 7.22  Practice Field 1
= YYYYMMD 7.23 Practice Field 2
D: Date of 7.04 Admission and
birth- ) ’ Discharge Dates
. s AGE: 14 Date”~Numeric? o
7.8  Birth date Pationt age (8"3M) Fixed List No No 7.25 Admission Status
®  U: Unit of 7.26 Location Alphanumeric No No
Age (Y,M or Max length: 20
D for Year, Nature of Alternative
Month or 7.27 Diagnostic Code
Day) and Classifiers
M = Male Nature of Alternative
7.9 Patient Sex F = Female 1 Fixed list No No 7.28 Diagnostic Code
U = Unknown and Classifiers
710 Patient Race-Ethnic 7.29 Patient Religion
Or|9|n 7.30 Martial status
711" Patient Address 7.31 lIsolation Status
7.12 Reserved 732 Language
7.33 Hospital Service
Output Format for Host Connection 11
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Definition

7.34 Hospital Institution

7.35 Dosage Category

3.3.2.6. Order Record

Definition

8.1 Record Type
8.2 Sequence Nb
8.3 Sample ID
Instrument
8.4 Specimen ID

8.5 Universal Test ID

8.6  Priority

Requested/Ordered

& Date and Time

Specimen Collection

8.8 Date and Time

Transmitted
data

Transmitted

data

(6]
1,2, ..
ABC123456

ANATestname
(CBC or DIF)

R: routine
S: STAT

YYYYMMDDH
HMMSS

YYYYMMDDH
HMMSS

Output Format for Host Connection
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6 (AMA3)

—

14

14

Input type

Alphanumeric
CHILD1,
CHILD2,
CHILDS,
CHILD4,
CHILD5

Max length: 20

Input type

Fixed
Numeric
Alphanumeric

Fixed list

Fixed list

Date and time

Date and time

Repeat

delimiter

No

Repeat
delimiter

No

Yes

No

No

No

Mandatory

No

Mandatory

Yes
Yes
No

From
instrument
to host: yes
From host

to

instrument:

no

No

No

No

ASTM

field

8.9

8.10
8.11

8.12

8.13

8.14

8.15

8.16

8.17
8.18
8.19
8.20
8.21
8.22

Definition

Collection End Time

Collection Volume
Collector ID

Action Code

Danger Code

Relevant Clinical
Information

Date/Time
Specimen Received

Specimen
Descriptor

Ordering Physician
Physician Tel Nb
User Field 1

User Field 2
Laboratory Field 1
Laboratory Field 2

Transmitted
data

Input type

YYYYMMDDH

HMMSS L

From

instrument to

host: not used

From host to
instrument: 1
A: add on

existing order

N: new order

C: cancel order

Fixed list No

YYYYMMDDH
HMMSS

SpecimenType
AASpecimenLiqg
uid
SpecimenType: 261278 Fixed
= Blood 12) listANAlphanum No
= CTRL low eric
= CTRL

medium
= CTRL high

14 Date and time No

Mandatory

delimiter

From
instrument
to host: no
From host
to
instrument:
yes

No

No~ANo

12
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Definition Transmitted

data

Date and Time
8.283 Results reported or
last modified

Instrument Charge

8.24 to Computer System

Instrument Section

8.25 D

From

instrument to

host:

F: final

X: order cannot

be done

From host to
8.26 Report Types instrument:

Q: response to

request

information

Z: no record for

this patient

Y: no test for

this record

8.27 Reserved

Location or Ward of

8.28 Specimen Collection

Nosocomial

S Infection Flag

8.30 Specimen Service

8.31 Specimen institution

Output Format for Host Connection
Ref: RAAO66CEN

Input type

Fixed list

Repeat

delimiter

No

Mandatory

Yes

The order must follow the following conditions, otherwise, the received order is ignored:

m  Sample ID data of Specimen ID field (8.3) match the Sample ID data of the pending
query

m At least one of Universal Test ID field (8.5) shall contain a TestName data

m  In case of several Universal Test ID field (8.5), with at least one with a "DIF"
TestName, and at least another one with a "CBC" TestName, the requested analysis
is set to DIF

m  Action code field (8.12) is "N" (New order)

m  Report Types field from Host (8.26) is one of the following values: Q, Z, Y

If a received order contains a Universal Test ID (field 8.5) with a TestName different from
CBC or DIF, the Yumizen H550 will send back the order with the record type field set to
"X" and the received order will be ignored.

3.3.2.7. Result Record

Definition Transmitted data Input type Repeat | Mandatory
delimiter
9.1 Record Type R 1 Fixed No Yes
9.2 Sequence Nb 1,2, ... 2 Numeric No Yes
ANNENglish result
name/LOINCADI
LOINC:
From instrument to
host: code
associated with aane M\Open AAAV acA
9.3 Universal Test ID the result frame, if 22(M15 listAOpen No Yes N
. ATAB) . o”No
available listANumeric

From host to
instrument: not
used

Dil: Dilution factor
(denominator)

g4 Dataor Testresultor---- 16  Alphanumeric ~ No e
Measurement Value

13
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H550
ASTM Definition Transmitted data Input type Repeat | Mandatory Definition Transmitted data Input type Mandatory
field delimiter delimiter
. Yes but No From instrument to
9.5 Unitor Set of units "L 1ext(SO2985 Open list No if host:
or specific) . ) .
observation W: warning
From instrument to S/saijlijl?tt)lon on
host: low range to ) .
: 9 9.9 Result Status X: order cannot be 1 Fixed list No Yes
9.6 Reference Range M (g Alphanumeric Yes No d |
. 9 From host to P F.ofr?e (Ir esu tl)
instrument: not - final result
From host to
used .
instrument: not
From instrument to used
host: .
L: below low Date of.Change in
9.10 Normative Values
normal Unit
H: above high Elr i
normal From instrument to
LL: below panic host: LoginAUser
normal profile or
Result Abnormal HH: above panic ) . LastName
9.7 Flag normal Fixed list No Yes FirstName~/AUser
<: below absolute profile an Alphanumeric
low 9.11 I?iZﬁ:ﬁ:i(g;tion User profile: 63(243) AN No Yes
>: above absolute TECHNICIAN / Alphanumeric
high LABMANAGER /
N: normal USER
From host to From host to
instrument: not instrument: not
used used
Nature of Date/Time Test YYYYMMDDHHM
e Abnormality Testing Eh Starting MSS L EE) e VEs
Date/Time Test YYYYMMDDHHM
9.13 Completed MSS 14 Date No No
From instrument to
host:
Device 9380BDED579C .
b Identification From host to = Azt e e
instrument: not
used
Output Format for Host Connection 14
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3.3.2.8. Comment Record

ASTM Definition
field
10.1  Record Type

10.2 Sequence Nb

10.3 Comment Source

10.4 Comment Text

10.5 Comment Type

Transmitted data

C
1,2, ..

| clinical
instrument system

From instrument to
host:

For result
comment (after R
frame): alarm

For order
comment (after O
frame):
AlarmTyperMeasu
rementType/Alarm
For patient
comment or
sample comment
(after Por O
frame): Free text
From host to
instrument:
comments

I: Instrument flag
comment

Output Format for Host Connection

Ref: RAAOG66CEN

100

Input type

Fixed
Numeric

Fixed list

From
instrument to
host: open list
Open
listAOpen
listAOpen list
From host to
instrument:
alphanumeric

Fixed list

Repeat | Mandatory
delimiter
Yes
Yes
No Yes
From
instrumen
tto host: Yes
Yes YesANo/NY
From host es
to Yes
instrumen
t: No
No Yes

Alarms specifications

The Comment Text (10.4) field can contain an alarm type data as follows:

CONDITIONS for alarms linked to analysis conditions such as blank failed, reagent
expired, ...

NON_COMPLIANT_DATA for alarms linked to the calculation regarding data such
as Background noise, Unstable Count, Abnormal differentiation.
SUSPECTED_PATHOLOGY for suspected pathologies alarms such as Leukocytosis
or Large Immature Cells.

CONTROL_FAILED for alarms due to bad control result.

The Comment Text (10.4) field can contain a measurement type data as follows:

HGB if the alarm is linked to the hemoglobin measurement.

WBC if the alarm is linked to the white blood cells measurement.

RBC if the alarm is linked to the red blood cells measurement.

PLT if the alarm is linked to the platelets measurement.

RBC/PLT if the alarm is linked to RBC and PLT measurement such as MCH.

The Comment Text (10.4) field can contain an alarm data as follows:

One of the analytical alarms values specified in Analytical Alarms in case of
NON_COMPLIANT_DATA or SUSPECTED_PATHOLOGY alarm type, truncated to
19 characters.

The default condition in case of CONDITIONS alarm type, truncated to 20
characters.

The reason of the control failure in case of CONTROL_FAILED alarm type, truncated
to 20 characters.

An analysis alarms comment record is structured as follows:
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Records General Format Specifications (LIS2-A2) en

3.3.2.9. Request Information Record ASTM Definition Transmitted Input type Mandatory
field data delimiter
Definition Transmitted Input type Repeat | Mandatory )
data delimiter giggA?\’l‘é;ame'
14.4 Traceability name DILUENT, 20 Open list Yes Yes
11.1  Record type ID Q 1 Fixed No Yes LYSE
11.2 Sequence number  1..99 2 Numeric No Yes Aloha-
p a A A
Starting Range ID | A AAlphanumeric AV acAN Traceabilit 120130H1*A20 33  NumericADate Yes zes NEE
1.3 Gumber SamplelD 17(*16) AAAA No Yes 145 Iy 120327151737 and TimeADate  Yes
Information (971418) . Yes
114  End Of identifier List A20120727 Open list Yes Yes
. n identifier Lis Alphanumeric
11.5 Universal Test ID ALL 3 Fixed No Yes
11.6  Time limits
11.7  Time Max limits 3.3.2.11. Terminal record
11.8 Time Min limits
11.9 Physician Name ASTM Definition Transmitted Input type Repeat | Mandatory
11.10 Telephone Number field data delimiter
=01 ACEENES L7 L 12.1 Record type L 1 Fixed No Yes
11.12 Reserved for User 12.2 Sequence number 1 1 Fixed No Yes
11.13 gteciues(t;lrgormatlon tO: :Efqr est fgr 1 Fixed No Yes 12.3  Termination code N: Normal 1 From From From
ENEDS el csHionanon instrument to  instrument instrument
host: fixed to host: to host: Yes
From host to No From host
3.3.2.10. Traceability record instrument: not  From host to
used to instrument:
instrument not used
Definition Transmitted Input type Repeat | Mandatory : not used
data delimiter
14.1 Record type M 1 Fixed No Yes
14.2 Sequence number  1..99 2 Numeric No Yes
14.3 Message type "REAGENT" 10 Closed list No Yes
16
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Special Characteristics for HORIBA Medical Data

3.4. Special Characteristics for HORIBA Medical Data

3.4.1. Data Presentation

The CBC code corresponds to the universal test ID field 9.3 and the units correspond to

the units field 9.5.

Parameters CBC Code | Conventional mmol/L Japan
(mternatlonal)

White Blood Cell
Red Blood Cell
Hemoglobin
Hematocrit

Mean Corpuscular
Volume

Mean Corpuscular
Hemoglobin

Mean Corpuscular
Hemoglobin
Concentration

Red Distribution Width

Red Distribution Width
Standard Deviation

Platelets

Platelet Distribution
Width

Plateletcrit

Platelets - Large Cell
Count

RBC
HGB
HCT
MCV

MCH

MCHC

RDW-CV

RDW-SD *

PLT
PDW *

PCT *
P-LCC *

Output Format for Host Connection

Ref: RAAOG66CEN

103/uL
108/uL
g/dL
%

pm3
pg

o/dL

%

pm3

10%/pL

pm3

%
10%/uL

10%/L
1012/
g/L
/L
fL

P9

g/L

%

fL

109/L
fL

L/L
10%/L

10%/L
1012/L
mmol/L
/L
fL

fmol

mmol/L

%

fL

109/L
fL

/L
10%/L

102/pL
10%/uL
g/dL
%
fL

Pg

g/dL

%

pmd

104/pL

pmd

%
104/uL

Parameters CBC Code | Conventional Sl mmol/L
(|nternat|ona|)

Platelets - Large Cell P-LCR *
Ratio Calculation
Mean Platelet Volume MPV pum?3 fL fL fL
T ] ] o )
(international)
Lymphocytes # LYM# 103/uL 109L 10%L 10%/uL
Lymphocytes % LYM% % % % %
Monocytes # MON# 103/uL 10%/L 10%/L 102/uL
Monocytes % MON% % % % %
Neutrophils # NEU# 10%/uL 10%/L 109L 10%/uL
Neutrophils % NEU% % % % %
Eosinophils # EOS# 103/uL 109/L 109/L 10%/uL
Eosinophils % EOS% % % % %
Basophils # BAS# 10%/pL 10%/L 10%/L 102/uL
Basophils % BAS% % % % %
Large Immature Cells # LIC# * 10%/uL 10%9/L 10%L 10%/uL
Large Immature Cells % LIC% * % % % %

* USA only: PDW, PCT, P-LCC, P-LCR, RDW-SD, LIC# and LIC% have not
been validated for a clinical diagnostic use in USA for this instrument.

3.4.2. Alarms and Pathologies

3.4.2.1. Suspicion and Reject

When a result is suspected of being abnormal or false, it is not reliable and the
instrument returns a flag in field 9.9.

17
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Special Characteristics for HORIBA Medical Data

Refer to Description of Records.

Measurement type Transmitted data

WBC HCT_OUT_OF_LINEARIT HCT out of linearity range
RBC ZERO_COUNTING No count
3.4.2.2. Normal and Panic Ranges RBC BIG CELLS EXCESS Nucleated cells interference
RBC RBC_DBL RBC double population
Flags when result exceeds nqrmal or panic ranges are transmitted through field 9.7, they RBC RBC_COUNT TOO_LOW Low Count
should be compared, to obtain a full result information, to the ranges set by the user. —
o RBC RBC_OUT_OF_LINEARIT Out of linearity range
Refer to Description of Records. RBC ABNORMAL MCH Abnormal MCH
RBC ABNORMAL_MCHC Abnormal MCHC
3.4.2.3. Analvtical Al RBC COUNTING_INSTABILITY Unstable Count
4.2.9. naiytica arms
vt PLT SEP_RBC_PLT RBC PLT Interference
PLT PLT_COUNT_TOO_LOW Low Count
Measurement type Transmitted data
PLT ZERO_COUNTING No count
HGB BLK_OUT_OF_RANGE Blank out of range
PLT PLT_OUT_OF_LINEARIT Out of linearity range
Ten consecutive HGB PLT COUNTING_INSTABILITY Unstable Count
L nstable Coun
HGB HGB_INSTABILITY meas'urements arg not engugh .
consistent to provide a reliable PLT NOISE Background noise
result. PLT PC_MODE PLT Concentrate Mode
The two consecutive HGB blank
HGB BLANK_INSTABILITY mgasurements results are out of a Transmitted suspected pathologies list:
reliable range.
HGB measurement out of linearity m  Erythrocytosis
HGB OUT_OF_LINEARITY_RA range = Erythropenia
WBC NOISE Background noise = Anemia .
c o < m  Double RBC population?
wB LL_OR_LL1_INTERFERE LYM Interference m  Macrocytosis
WBC MON_INTERFERENCE MON Interference m  Microcytosis
WBC ABNORMAL_DIFFERENTI Abnormal differentiation ®  Hypochromia
Low WBC correlation between " An!spcyt08|§
WBC ABNORMAL_DIFFERENTI optical ans resistive = Poikilocytosis
measurements m  Cold Agglutinins
WBC LMNE_OUT_OF_LINEARI Out of linearity range m Thrombocytosis
. : m  Thrombocytopenia
WBC LIGHT_SHIFT Optical bench light error m Macroplatelets
WBC ZERO_COUNTING No count m  PLT aggregate?
WBC COUNTING_INSTABILITY Unstable Count = NRBC?
Output Format for Host Connection 18
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Curves and Matrix Transmission Yumlees!;(l)
m PLT regate or NRBC?
aggregate o C ASTM z Transmitted
m LowPLT fi Definition Input type 0 Mandatory
. ield data delimiter
m | eukocytosis
m | eukopenia "HISTOGRAM" .
» Lymphocytosis 14.3 Message type "MATRIX" 10 Closed list Yes
= Lymphopenia "RBC"
= Neutrophilia "pLT .
= Neutropenia 14.4 Measurement type "WBC" 10 Open list No Yes
m  Eosinophilia "LMNE"
®  Monocytosis 14.5 Name Graphic hame 20 Alphanumeric No Yes
m  Basophilia
L | t Cell Encode
] A?rgg rllwma Ere Yte S Type/Threshold
u ypiC Lympnocytes data Alphanumeric/
m Left Shift 14.6 Thresholds "ELOATLE- AIphanumeric Yes No/Yes
m  Extrem Neutropenia stream/
= Pancytopenia deflate:base64"
m  Blank Cycle Encode Albh =R
m  Malaria P. falciparum? 14.7 Points Type~Graphic A’IJ anumeric Yes NoAYes
. . phanumeric
m  Malaria P. vivax? data
=  Dengue?
3.5.2. General Decoding
3.5. Curves and Matrix Transmission The image data must be uncompressed using first the base64 and secondly the deflate
algorithms.
The data must be converted from binary to text format.
3.6.1. Curves and Matrix
s Transmitted Repeat
Definition data Input type delimiter Mandatory
14.1 Record type M 1 Fixed Yes
14.2 Sequence number  1..99 2 Numeric Yes
Output Format for Host Connection 19

Ref: RAAOG66CEN



ASTM Format
Curves and Matrix Transmission

3.5.3. LMNE Matrix

Matrix manufacturer message record is as follows:

The Message type field (14.3) is set to "MATRIX".
The Measurement type field (14.4) is set to "LMNE".
The Name field (14.5) is set to "LMNEResAbs".
The Thresholds field (14.6) contains the "Encode Type" data. The Threshold data of

Thresholds field (14.6) contains the FLOATLE-stream/deflate:base64 coded value of

the LMNEB Matrix polygons.

m  The Points field (14.7) contains the "Encode Type" data. The Graphic data of Points
field (14.7) contains the FLOATLE-stream/deflate:base64 coded value of the LMNE

Matrix.

Matrix thresholds

LMNEB Matrix polygons thresholds data shall be in accordance with the following

framing:

4 X display min
X display max
Y display min
Y display max
4 NumberOfList = 3
4 ListLength

FLOATLE
FLOATLE : IEEE 754
floating point value
transmitted in Little

Endian byte order
(Intel)

FLOATLE
FLOATLE
FLOATLE

FLOATLE

FLOATLE

X min value for Matrix start

X max value for Matrix end
Y min value for Matrix start
Y max value for Matrix end

One list for X coordinates of
polygons, one list for Y coordinates
of polygons, one list for box
identifiers

Always 0

As matrix thresholds are never displayed nor printed, matrix thresholds must not be sent

too (ListLength = 0).

Output Format for Host Connection
Ref: RAAO66CEN

Matrix points

LMNEB Matrix shall be in accordance with the following framing:

4 X display min
4 X display max
4 Y display min
4 Y display max
4 X scale NB

4 x X scale NB X scale

4 x X scale NB Y scale
4 NumberOfList = 4
4 ListLength

4 x ListLength X

4 x ListLength Y

4 x ListLength Qty

4 x ListLength Pop

PopulationID shall be set to:

0 for LYM box
1 for MON box
2 for NEU box
3 for EOS box
4 for LIC box
5 for ALY box
6 for LL box

7 for RN box

8 for RM box

FLOATLE
FLOATLE
FLOATLE
FLOATLE

FLOATLE

FLOATLE
FLOATLE

FLOATLE

FLOATLE
FLOATLE
FLOATLE

FLOATLE

FLOATLE

X min value for Matrix start
X max value for Matrix end
Y min value for Matrix start
Y max value for Matrix start

Number of X ticks in the list to
display

X tick values
Y tick values

One list for X points, one list for Y
points, one list for the number of
points for this coordinate, one list for
the population to which the point
belongs (X, Y coordinates)

Number of elements in the list
X (Coordinate)
Y (Coordinate)

Quantity (number of points for the (X,
Y) coordinate)

Population to witch the point (X, Y
coordinates) belongs
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11 for BNL box
12 for BNH box
13 for LN box

14 for BASO box

3.5.4. Histograms

Histogram manufacturer message record shall be in accordance with the following
specifications:

The Message type field (14.3) is set to "HISTOGRAM".

The "Measurement type" field (14.4) is set to one of the following values: RBC/PLT or
WBC.

The Name field (14.5) is set to one of the following values: RbcAlongRes,
PltAlongRes, WbcAlongRes.

The Thresholds field (14.6) contains the "Encode Type" data. The Threshold data of
Thresholds field (14.6) contains one of the following FLOATLE-stream/deflate:base64
coded value of: RbcAlongRes thresholds, PItAlongRes thresholds or WbcAlongRes
thresholds.

The Points field (14.7) contains the "Encode Type" data. The Graphic data of Points
field (14.7) contains one of the following FLOATLE-stream/deflate:base64 coded
value of: RbcAlongRes data, PltAlongRes data or WbcAlongRes data.

Histogram points

PLT histogram, RBC histogram and WBC histogram data shall be in accordance with the
following framing:

4 X display min FLOATLE X 'min value for Histogram start
4 X display max FLOATLE X max value for Histogram end
4 Y display min FLOATLE Y min value for Histogram start
4 Y display max FLOATLE Y max value for Histogram end
4 X scale NB FLOATLE Number of X ticks in the list to

display

Output Format for Host Connection
Ref: RAAO66CEN

4 x X scale NB X scale FLOATLE
4 Y scale NB FLOATLE
4 x X scale NB Y scale FLOATLE
4 NumberOfList = 2 FLOATLE
4 ListLength FLOATLE
4 x ListLength X FLOATLE
4 x ListLength Y FLOATLE

Histogram thresholds

X tick values

Number of Y ticks in the list to
display

Y tick values

Number of list of data.

One list for X positions and one list
for the Y positions (quantity on each
X position)

Number of elements in the list

X (Coordinate)

Y (Coordinate)

PLT histogram, RBC histogram and WBC histogram data shall be in accordance with the

following framing:

4 X display min FLOATLE

4 X display max FLOATLE

4 Y display min FLOATLE

4 Y display max FLOATLE

4 NumberOfList = 2 FLOATLE

4 ListLength FLOATLE
4 x ListLength X FLOATLE
4 x ListLength  ThrsID FLOATLE

ThrsID for RbcAlongRes: None (so ListLength = Q)
ThrsID for PltAlongRes: (ListLength = 3)

X min value for Histogram start
X max value for Histogram end
Y min value for Histogram start
Y max value for Histogram end

Number of list of thresholds.
One list for X threshold positions and
one list of threshold Identifiers.

Number of thresholds in the list

X value of the threshold for each
threshold

ID of each threshold (listed below)
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Example of Data Frame

Pec 0
PItL 1
PItRbc 2

ThrslD for WbcAlongRes: None (so ListLength = 0)

3.6. Example of Data Frame

3
11
Mobile

3.6.1. Example of a Query With the Response

<- Instrument
-> Host

<- <ENQ>

-> <ACK>

<- <STX>1H|\*\&|||[H5007001YOXH00031/1.0.0.6]||[||P|LIS2-A2)
20150323160052<CR><ETX>34<CR><LF>

-> <ACK>

<- <8TX>2Q|1|"289645146||ALL]|||||||O<CR><ETX>F7<CR><LF>
-> <ACK>

<- <STX>3L|1|N<CR><ETX>06<CR><LF>

-> <ACK>

<- <EOT>

-> <ENQ>

<- <ACK>

> <STX>1H\A&([[HCM]||[[[|P|LIS2-A2]201503231601 11<CR><ETX>51<CR><LF>

<- <ACK>

Output Format for Host Connection
Ref: RAAO66CEN

-> <STX>2P|1||2||BONDAJAMES||19770526|M||[||[<CR><ETX>24<CR><LF>
<- <ACK>

-> <STX>30)1/289645146||AAADIF|R|20150323160111[|[[N|[[IIIQIllI<CR><ETX>CO<CR><LF>

<- <ACK>
-> <STX>4L|[1|<CR><ETX>B9<CR><LF>
<- <ACK>
-> <EOT>

3.6.2. Example of a Query Without Response

<- Instrument
-> Host

<- <ENQ>

-> <ACK>

<- <STX>TH\&||[H500/112YCXH47745A2.2.2 2a]|||[|D|LIS2-A2]
20191211140155<CR><ETX>9B<CR><LF>

-> <ACK>

<- <STX>2Q|1| test||ALL||||||O<CR><ETX>DA<CR><LF>
-> <ACK>

<- <STX>3L|1|[N<CR><ETX>06<CR><LF>

-> <ACK>

<- <EOT>

-> <ENQ>

<- <ACK>

-> <STX>THM&|[IIIIPILIS2-A2|20191211150155<CR><ETX>81<CR><LF>
<- <ACK>

-> <STX>20(1[test|||[[[[[INIIIIIINIZ<CR><ETX>46<CR><LF>
<- <ACK>

-> <STX>3L|1|[N<CR><ETX>06<CR><LF>

— N
Yumizen
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H550

<- <ACK>
-> <EQT>

3.6.3. Example of Patient Result Sent by the Instrument

<- Instrument
-> Host

<- <ENQ>

-> <ACK>

<- <STX>1H|\A&||[H500/001YOXH00031/1.0.0.6][||ID|LIS2-A2]
20150323160731<CR><ETX>2C<CR><LF>

-> <ACK>

<- <STX>2P|1||123||Dylan”~Bob||19900302|M|([||I1IIII1IIMAN||<CR><ETX>F3<CR><LF>

-> <ACK>

<- <STX>30|1|145654||AADIF|R|20150323160230||||/|[BLOODI|||III|IF||l[|< CR><ETX>8D<CR><LF>
-> <ACK>

<- <STX>4C|1|I|[CONDITIONSACONTROL_FAILED
\NON_COMPLIANT_DATAALMNEASEP_MON_NEU\NON_COMPLIANT_DATAALMNEANOISE
\NON_COMPLIANT_DATAALMNEALG_OR_LG1_INTERFERE
\NON_COMPLIANT_DATAALMNEALG_OR_LG1_INTERFERE
\SUSPECTED_PATHOLOGYA"MICROCYTOSIS\SUSPECTED_PATHOLOGY<ETB>1F<CR><LF>

-> <ACK>

<- <STX>5ANANISOCYTOSIS\SUSPECTED_PATHOLOGYAACOLD_AGGLUTININS
\SUSPECTED_PATHOLOGYAAERB\SUSPECTED_PATHOLOGYAALARGE_IMMATURE_CELLS]|
I<CR><ETX>A7<CR><LF>

-> <ACK>

<- <STX>6M|1|REAGENT|CLEANER\DILUENT\LYSE]|
15010611220150306000000720150606\141215H1*A20150317110528/20150917\141215M11/20
150314163050720150514<CR><ETX>F2<CR><LF>

-> <ACK>

<- <STX>7R[1|AAPCTA51637-7|0.002|10E-2L/L|0.002 - 0.005|N||F||technicianAATECHNICIAN|
20150323160230||<CR><ETX>E3<CR><LF>

Output Format for Host Connection
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-> <ACK>

<- <STX>0R[2|AMANEU#A751-8|4.12|10E9/L|2.00 - 7.50|N||W||technicianAATECHNICIAN|
20150323160230||<CR><ETX>B4<CR><LF>

-> <ACK>

<- <STX>1R|3|AAAMCVA787-2|73.9/fL|80.0 - 100.0|L||F|[technicianAATECHNICIAN|
20150323160230||<CR><ETX>10<CR><LF>

-> <ACK>

<- <STX>2R|4|AAP-LCRA48386-7|33.9|%)0.0 - 0.3|HH||F|[technicianAATECHNICIAN|
20150323160230||<CR><ETX>13<CR><LF>

-> <ACK>

<- <STX>3R|5|AANEU%A770-8|64.0]%]0.0 - 100.0|N||W|[technicianAATECHNICIAN|
20150323160230||<CR><ETX>7E<CR><LF>

-> <ACK>

<- <STX>4R|6|AARDW-CV/788-0|17.4|%]11.0 - 16.0|HH||F|[technicianAATECHNICIAN|
20150323160230||<CR><ETX>62<CR><LF>

-> <ACK>

<- <STX>5R|7|AMARBCA789-8|4.51|10E12/L[3.80 - 6.50|N||F||technicianAATECHNICIAN|
20150323160230||<CR><ETX>B9<CR><LF>

-> <ACK>

<- <STX>6R|8|AAMPVA32623-1|9.9]fL|6.0 - 11.0|N||F|ltechnicianAATECHNICIAN|
20150323160230||<CR><ETX>F0<CR><LF>

-> <ACK>

<- <STX>7R|9|AAP-LCCAN/A|78.8|10E9/L|0.0 - 0.3|HH]|F|[technicianAATECHNICIAN|
20150323160230||<CR><ETX>98<CR><LF>

-> <ACK>

<- <STX>0R|10|AAAMON#A742-7]0.08|10E9/L|0.20 - 1.00|L||W|[technicianAATECHNICIAN|
20150323160230||<CR><ETX>D8<CR><LF>

-> <ACK>

<- <STX>1R|11|AAWBCA6690-2|6.92|10E9/L|4.00 - 10.00|N||W/|[technicianAMTECHNICIAN|
20150323160230||<CR><ETX>19<CR><LF>

-> <ACK>

<- <STX>2R[12|AAAPLTA777-3[232.7|10E9/L|150.0 - 500.0|N||F|[technicianAATECHNICIAN|
20150323160230||<CR><ETX>52<CR><LF>

-> <ACK>
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<- <STX>3R[13|AAALIC%755433-7|7.3|%]0.0 - 3.0|HH||W|[technicianAATECHNICIAN|
20150323160230||<CR><ETX>B6<CR><LF>

-> <ACK>

<- <STX>4R[14|AAAMON%/5905-5/1.2|%0.0 - 100.0|N||W|[technicianAATECHNICIAN|
20150323160230||<CR><ETX>AC<CR><LF>

-> <ACK>

<- <STX>5R|[15|AMALIC#A55432-9]0.47|10E9/L|0.00 - 0.30|HH||W||technicianAATECHNICIAN|
20150323160230||<CR><ETX>7F<CR><LF>

-> <ACK>

<- <STX>BR|16|AAALYM#A731-0|1.94/10E9/L|1.00 - 4.00|N||W|[technicianAATECHNICIAN|
20150323160230||<CR><ETX>ED<CR><LF>

-> <ACK>

<- <STX>7R[17|AAPDWA51631-0[14.1|fL|11.0 - 18.0|N||F||technicianAATECHNICIAN|
20150323160230||<CR><ETX>6F<CR><LF>

-> <ACK>

<- <STX>0R|[18|AAAHGBA718-7|142|g/L|130 - 170|N||F|technicianAATECHNICIAN|
20150323160230||<CR><ETX>9E<CR><LF>

-> <ACK>

<- <STX>1R[19|AAALYM%A736-9|30.0%]0.0 - 100.0|N||W|[technicianAATECHNICIAN|
20150323160230||<CR><ETX>B7<CR><LF>

-> <ACK>

<- <STX>2R|20|AARDW-SDA21000-5|66.4/fL|0.0 - 0.3|HH||F|[technicianAATECHNICIAN|
20150323160230||<CR><ETX>06<CR><LF>

-> <ACK>

<- <STX>3R[21|AAABAS%A706-2|0.4/%0.0 - 100.0|N|[W|ltechnicianAATECHNICIAN]
20150323160230||<CR><ETX>5D<CR><LF>

-> <ACK>

<- <STX>4R|22|AAMBAS#/704-70.03|10E9/L|0.00 - 0.20|N||W||technicianAATECHNICIAN|
20150323160230||<CR><ETX>C5<CR><LF>

-> <ACK>

<- <STX>5R|23|AAAMCHA785-6|31.5|pg|27.0 - 32.0|N||F||technicianAATECHNICIAN]|
20150323160230||<CR><ETX>2C<CR><LF>

-> <ACK>
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<- <STX>6R|24|AAAMCHCA786-4|426|g/L[320 - 360|HH]|F||technicianAATECHNICIAN]
20150323160230||<CR><ETX>36<CR><LF>

-> <ACK>

<- <STX>7R|25|AAMHCTA4544-3|0.333|L/L|0.370 - 0.540|LL||F||technicianAATECHNICIAN|
20150323160230||<CR><ETX>30<CR><LF>

-> <ACK>

<- <STX>0R|[26|AAMEOS#A711-2|0.28/10E9/L|0.00 - 0.50|N||W||technicianAATECHNICIAN|
20150323160230||<CR><ETX>D9<CR><LF>

-> <ACK>

<- <STX>1R|27|AAMEOS%A713-8]4.3|%0.0 - 100.0|N||W|[technicianAATECHNICIAN|
20150323160230||<CR><ETX>79<CR><LF>

-> <ACK>
<- <STX>2L|1|N<CR><ETX>05<CR><LF>
-> <ACK>
<- <EOT>

3.6.4. Example of QC Result Sent by the Instrument

<- Instrument
-> Host

<- <ENQ>

-> <ACK>

<- <STX>1H|\"&|||H5007001YOXH00031/1.0.0.6|[||[||D|LIS2-A2|
20150323160731<CR><ETX>2C<CR><LF>

-> <ACK>
<= <STX>2P[1[|[IINMIIHIH | <CR><ETX>33<CR><LF>
-> <ACK>

<- <STX>30|1|PX035N||AAADIF|R[20150323160321|||||[[[|CTRLAACTRL MEDIUMI|IIIFIII
<CR><ETX>7A<CR><LF>

-> <ACK>
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<- <STX>4C|1|I|CONTROL_FAILEDANHCT_BELOW_TOLERANCE
\CONTROL_FAILEDAMCV_BELOW_TOLERANCE
\CONTROL_FAILEDAMCHC_ABOVE_TOLERANCE\CONTROL_FAILEDANEOS
%_ABOVE_TOLERANCE\CONTROL_FAILEDAEOS#_ABOVE_TOLERANCE|
I<CR><ETX>05<CR><LF>

-> <ACK>
<- <STX>5C|2|I|PX035N|G<CR><ETX>C8<CR><LF>
-> <ACK>
<- <STX>6M|1|REAGENT|CLEANER\DILUENT\LYSE]|

15010611420150306000000120150606\141215H1*A20150317110528/20150917\141215M11/20

150314163050720150514<CR><ETX>F2<CR><LF>
-> <ACK>

<- <STX>7R[1|AMANEU#A751-8|3.71[10E9/L|2.80 - 4.60|N||F|[technicianAATECHNICIAN|
20150323160321||<CR><ETX>B4<CR><LF>

-> <ACK>

<- <STX>0R|2|AMAMCVA787-2|73.9|fL|75.0 - 85.0|N||F|[technicianAATECHNICIAN|
20150323160321||<CR><ETX>F1<CR><LF>

-> <ACK>

<- <STX>1R|[3|AMANEU%A770-8|53.6|%]50.0 - 70.0|N||F[technicianAATECHNICIAN|
20150323160321||<CR><ETX>79<CR><LF>

-> <ACK>

<- <STX>2R[4|AARDW-CVA788-0[17.4|%|3.9 - 23.9|N||F|[technicianAATECHNICIAN|
20150323160321||<CR><ETX>FE<CR><LF>

-> <ACK>

<- <STX>3R|5|AA\RBCA789-8|4.51|10E12/L|4.47 - 4.87|N||F||technicianAATECHNICIAN|
20150323160321||<CR><ETX>C2<CR><LF>

-> <ACK>

<- <STX>4R[6|AAMPVA32623-19.9]fL|8.1 - 12.1|N||F[technicianAATECHNICIAN|
20150323160321||<CR><ETX>F2<CR><LF>

-> <ACK>

<- <STX>5R|7|AAMON#A742-7|0.63|10E9/L|0.03 - 1.23|N||F||technicianAATECHNICIAN|
20150323160321||<CR><ETX>AC<CR><LF>

-> <ACK>

<- <STX>6R|8|AAWBCA6690-2|6.92|10E9/L|6.20 - 8.20|N||F|[technicianAATECHNICIAN|
20150323160321||<CR><ETX>C1<CR><LF>

Output Format for Host Connection
Ref: RAAO66CEN

-> <ACK>

<- <STX>7R[9IAAPLTA777-3|232.7|10E9/L|230.0 - 330.0|N||F||technicianAATECHNICIAN]
20150323160321||<CR><ETX>2E<CR><LF>

-> <ACK>

<- <STX>0R|10[AAAMON%/5905-5(9.2|%]0.7 - 16.7|N||F||technicianAATECHNICIAN|
20150323160321||<CR><ETX>80<CR><LF>

-> <ACK>

<- <STX>1R[11|AAALYM#A731-0|1.89]10E9/L|1.59 - 2.99|N||F||technicianAATECHNICIAN|
20150323160321||<CR><ETX>F5<CR><LF>

-> <ACK>

<- <STX>2R|[12|AAHGBA718-7|142|g/L|133 - 143|N||F|[technicianAATECHNICIAN|
20150323160321||<CR><ETX>9E<CR><LF>

-> <ACK>

<- <STX>3R|13|AALYM%A736-9|27.3|%]23.7 - 39.7|N||F|ltechnicianAATECHNICIAN|
20150323160321||<CR><ETX>CA<CR><LF>

-> <ACK>

<- <STX>4R[14|AAMBAS%A706-2]2.5|%]0.5 - 8.5|N||F||technicianAATECHNICIAN]
20150323160321||<CR><ETX>04<CR><LF>

-> <ACK>

<- <STX>5R|[15|AAABAS#A704-7]0.17|10E9/L|0.02 - 0.62|N||F|[technicianAATECHNICIAN|
20150323160321||<CR><ETX>C5<CR><LF>

-> <ACK>

<- <STX>6R|16|AAAMCHA785-6|31.5|pg|27.6 - 31.6|N||F||technicianAATECHNICIAN]|
20150323160321||<CR><ETX>3B<CR><LF>

-> <ACK>

<- <STX>7R|[17|AAMCHCA786-4|426|g/L|339 - 399|N||F[technicianAATECHNICIAN|
20150323160321||<CR><ETX>0E<CR><LF>

-> <ACK>

<- <STX>0R|18|ANAHCTA4544-3|0.333|L/L|0.355 - 0.395|N||F||technicianATECHNICIAN|
20150323160321||<CR><ETX>ED<CR><LF>

-> <ACK>

<- <STX>1R[19|AAAEOS#A711-2]0.5110E9/L|0.04 - 0.44|N||F|[technicianAATECHNICIAN|
20150323160321||<CR><ETX>CF<CR><LF>

-> <ACK>
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<- <STX>2R|20|AAMEOS%A713-8|7.4|%0.1 - 6.7|N||F|[technicianAATECHNICIAN|
20150323160321||<CR><ETX>14<CR><LF>

-> <ACK>
<- <STX>3L|1|N<CR><ETX>06<CR><LF>
-> <ACK>
<- <EOT>

3.6.5. Example of Data Frame for LMNE Matrix

M|3|MATRIX|LMNE|LMNEResAbs|FLOATLE-stream/deflate:base64/Y2AAggf/
XRjgtIMDIAKA|FLOATLE-stream/deflate:base64/7Zx59FxVle
+Po0ojlKIIAAQtkIAAYiCICN1QBItBMKolMhcwzzSgyeBkCgRBICJCJQIUQxgRICAkzI3mUS
RwAwWUIBFXk4dduCNPT+70830d8/b721Xvd7/ez6rXXWrbrDufvs/d3D2XvXr5T467/fKf/
+mH91Vigrb1n6wzuld3mcPz7GyZ3SP6dT6ss6pboyvu8dn4/tiIGZsjLhWiy
+03+2U1rRO6cZz/fPjvg/HuT3jex337x5zxbl6y7gW35t94vMZMUbE+dPinglx/
2GdfGfZIz5fFHPFtfgAOF4R5yfGMzvH9+/E9bPj84Fxz7I1xZPwg7gnaqqChjlnjuPh
+Qdy7TXyGtIXOvt55MSbH543j/GpxvEz09mMNpRUVj
+3Eu1tbvxYh3VPHuhveN1fp5Xz0gBvRDOyXxPPyJ82XHOHdmMrCPeXQUfSryv2j7uOT30
Hxrfh8VzB8fa8UyJdXYVvjM/Bj+718f2EuDfm7LF2eBTrLOfHc
+d5PtYW9zdrxj0cuT4+7tsixokxYV3ILK/(WPG1/KOfCd42p4iOfvC02V7zdYMPJdA5dx7 vrl
+JzrKMOHNQVEJ1VzFFtJn6WoKuJY+9S0Y +s+7xj27gnnu3GuqugpxXzd+NONT;ZLu6/
Ls6PFh7KI+Y95TRogkVPC6nxn0Xigf1P8QIWRQwcVU89zXJsJwUg/
nAR8i8xzrPEz7AV4nng/hego4KLMKvmKicHPNeE/eHvJrD4/v
+WiufdxwX52Leblxrgatd4r54Zyue7QWfquHiUS/

Output Format for Host Connection
Ref: RAAO66CEN

07YY8+0GTGNnE2vVvjNXcFzcHDbtDbOIluy74/
RvCX4XcX3+jDpRx14gPaKsYX4UZ8tnegNjOMM6wW9400ZyrEKGVVyrrxYGSnyu4NUYYb
Q/RRiogp7eZclrelBXYL+5TnyFri7MX8B8rKMEP1qT4rhD3Beji36NE++6F
+kesFMFn10ohoyr4VG+q99ah7wV9QuYxRzNB99UxquXje8xdwSP4wdpD73vx/
v6ZGk1gqdIXWGhhD6bG91hv98Y4hqyr3WQHmMIhfd6R4WAKHvbhel/PgW3W5cX
+6aChgke/gKeTRrC+Z9sDNt+NcON2/
RjasOsv45N0biK891hUYgrAf2JHAdX11jMtIH8gR8fxp0IXwwXpaF0sP6qCrG2uoNpVulDVI
45p4Tzdk3035W3FfE1jsj7MNDZ7X2+082CyxjndUzDFM8qwDp03IlvkBHPF8H38rXfA2cd
mwLjpFO5zpH+51g9hTxohwo3GOju2fLZmBbeujHSMs/
eNGbHsdrhZEmvpfAaB32r9kkPk/Rc+hgM1z6Dt+T33F/fVCcPOwW2GInVWOt/
glhXN2gsW8u24zOw1WkzwU/Ypf4o4yl42sfuBGEbgdS5ZpkYe8n
+JCaH2A60kB3Fd2BvWGcFBg8Sjvg2M8igOko0YzfwDeh3F/
kP1zvhdx18LfYxrdGSczPKuniU5Fehy9vJvjTMGe
+q9tT7y6GypeUg2ezE1TbCHI9bEzQK8+4U508X7VXgu97Zujte/gTfAV776NWpOsMm
+NScLpOgVwt78Bu9LitrDdhzfAVzVN
+KETa2vt5YY5wpDKNf2MB6MGxJCZ9WhR2surK1+KO0SUcY gzFXL3jSmygdZN2Jy03t
K+D3DNmz9Bc3xJF5vir9h4fYeuZK3owXFsBIPVJ2D7kgk/
KNOHeMcNxF767Q514t7FcnCl/IpsS1BnpOIL/sTrJOo0fMF3zqjzBWtpZ9aAW
+60M1sK34j94lej7t9UTLEWTFHtgtfEK1n/QJ+4+dIM7IGAC/E+vgXyFbjg/
tXiHfUCrpcwm8tc6Q3EotjHW59xDRnNDb6DOIo/0bFHsQi/ZGyqV3iDHQR2ndU7NI/
S7YQv17vI1uP78b/Yg9qcIX9WUs2vm7H5/
Wk783+wnTZKu7dXzaOuAWetMDOoflr1ZHilzYBe0zcAwBhvTtGsVzratlpYgBijfkKVD2IS9B
6bm7HHceJtc4FOIPX1cK95gnS8DNnvWjHa8MFI624Cvy2Tz0/ad7lhkonwin
+t9LZNVKMYhjmINac/3EJ6qynYrbG21g/wxsscngrtmunGzmmgAj/
h94hd0m4FNw3aDE2wy+0Tdr3ZWnlCcmh2EV/wL/GuNIG/
DNmFPUwePI443tflwgXVtY8WU+BTsKVhEN5vJui9jl8BSfYrafVyvz5VMW
+DIAsecVOqHc4TvL+gdfvk7sieJbZ7Fbkx3jDVS/
rgJfhD3YSuJMarjFQMgc7ABLzOevFT4Tqy0ZXex6RIrj3WcNENzNwdOMi6rw+5V6+u
+jFPhc5zvXy//gY9B3+pdzJO9pZfIC7JTGa8epXVWgdlgDcknY31itXNkp
+A7vo040P3gFeYFa/+S/DM2oUQc1qwgPSOu7Tv
+yTgnaK5GOE6+WusHb8QEGDH2h7gkffK2jv3BZdi9ZoT92JmOsw6Q3Sxf1DEIPURvhNa
W+4njFROVTeT70B3fRlyZc4ZedHuKJfHz9aeOtlbwi30Ba8w9ORU/
4Sn95hHifetu1TdIGvg0dwtenb+KebYT99BW2N8TE8KXHfEN8uaNtxvHiIG7xGxvhozqgc/
IU4JO1mH76gxHYENQSECc3uem/6GvQg6Krxad/WXOhG7wz7/vicHC1bw/Ps/
B6CFWCHjo2nWjRMcbxwhf4ktaHYTvxv204dJ1vCt2kNzYU+qg3TVXNUa
+K5852jHId3Q917gPaG6dJVoyxtINdgveie/QKWSQ/gRa97NNZb
+3t3QBH4UdahHDDZcPTnkcLtMTFROWzrH/PWBXu8BpoVzB4uH8J51s4dgnuoE+ancK
+yj2Ap/yPrLnnou9X5/2589tWhbiCOwfOE/d2FvxCLpfeW3ID4zjcONvVHO+xu3hBvMD
+J3mzm2xS7nP/vby+q/cTV5e326 WJWLt8OuUS5FD/FJg9mmvdcuZfG4d/
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04zr50WelLKZ2M4+t/jevhy5gPx+cV4vp6vha2nlL0ic5QPx+dPxnGl7EyzSHxfWu
+peR/748/F9Y92tFfcMISLK76pw29VYQuaVelL8wvH93Xbag/
LXOG4U5z8b1z9s2tmbbuFn1tccxD6ZjwifStxXYq7qI3EOGKN/2Q8kTV+OY/
ipZvWO4qOFZPfJSdSx3moh2STiuarl35d4vg7elaFxLWirdj7209VnYrC2NR3TEc/F/
GXJTuY6oLvaSH6r+H3IM7KB8LcOe8N+pazUkVxi7nxH2NtqgU7Gd9Uysm95D9c/
JxIVS8VYMOZgvpBhBV0Or6T74j42qY111Xc+zk44leFRWFH/
qoed5BU9bcW55+aSCf94yjsHzhpzRJ+J7zFng1Zctx7+1S7WJ5A0/6yXEvybmlkZn/
syxrCD/
IPFOPFO4b33xpVrCMI90cirBkyreVcKv10w7Yi0V8txccmMPU77ZyTndXge91XLma/
CPeLv5itYAVINGyBwcL20er6SYjP125gE2kcyadHe9njGOpbDLAKOS5ru3Fy
+pzmg8M5b51Q9GavhhZsJcL+dWLxkAuOMNelHhZw/
MPG2fLWc6fsS4tKnmga7nODeRf0c8qPtfLCvt8bgAh9u/150p3yAlk/uzzxl+svawd598Jff
+o0aKpDtxvkHpholpUMmk2Fn3zv6n72/bZ4Qny0kTADzZyv17LOrqt3p+w/ZH4vLB8F/
69QB7mgpLMY71slj/AfuwKt9fa+vrYxvoGxUZmOdTg5j6pjDcOKWjMxMzzPHAXXE7kOeL
+dzoONinUEnpuPyF4R/1drih819iB4Ua9j/VzNMtICOsL91eK2JOFTg06AI51IFBAU+IA
+Yfn50TBTEyetl97xHmMxG8mFJvzPOVSHNtLNgcn3ZibKY6KiGWge/LDvZIJfAe7OueFyF/
HIPsZwxtgZ1cnmd53ruKaFnMIMTdjt1bQHpPfuQxMvGfmZb8SLzJWvLD+Q1sA/
vF7a9xy5vL9yiy/WHJOPE+BaiJ3UXHi8knc+YfyXbtAVkv
+uQS7WCIWY9y2x128VdrWdf1fOp95tKJuQhONNOA2AY5q7XIS9lu7atx66y6RXy30m6ehd
1Jej4n05v6i/w/FueXNv6HmrODbHuUWkI+BLnSd+aq1TPfOtpv4ubWI42ljwSvXsf/so4elR
+yp4S2+Bbmnzu4oXhBzlk8aT8vI50Jd/FiKdVPbztWMv3VI59KO41/XkP3m/
moX0ZI4WIMySfu9ldactnil7ermwIT6ZezMdrIPgROrSKboOvxJf/Jx
+dtmMct8fdtpbGXlq47z7D2x1ymrb+m+XOuGOk/
2fawt18r7F7Re4gMWitbz4vqvt8TbG2FrCdPriDW3PF5HNwhdhrxIH8I1z5CEnaf/
ZujuOsaeoyQmwb7hWOanurLj/BuUr20/2blAOvD9dtQ1is+4t2gdUxN/
neg9wkWIly4neey5z1xcpp9m+NwT6LHN5d2n+TAykRL/dmxvF25T96N+scdRSeZb/
IvolYrhX7xS77MPaV5CVjHmMobPfKBrGOUcmFIpuhlT9q7J86znnh/NVP39eMdddCY
+5+bINPP/M44rbFFvnea+JD10en085174vwc84pc9Sytg5mj9bTm7QXJQ9yhvVe/
ngvInrrpgA41U3ngEs/1esrZNiGXbuyVe/d1Mmdck/
thH0909nzVKPpX6Tn2Q9SDWjNVS2GNmMYe/Wd9bN4ge1lluVndy
+Xqj9Imt4Cu1MXiKPKCXPVuPVN7sjmpTzHGb
+MG7m4u1byafRK61ulo08lyF30J8zbru72Tuj1xvYW5yZUE3uflc+4SYL
+jvPeQ93NWSZzVVdPTIBVyYjvXf3QeUTs7ZkTHbvFx/hAXWHFjxF/
swxWblK6geJg4uEP3IQWQsYJx2gLkduG+yT5+rOFe/7c3QfuOY9Wbe7 TPk
+anLNvZ3Mx5C3lo+aexvynrG/
JDdPbitrNuxFycmSUyVfc4quN8cpLODOkO8Ve9RR4RfGR7xwdYzhMe6M8UScOzvGdT
HOjXFjnLs4jnNjvBIjtl93x7gyrsUc5Wx9rqfEGBH;jlig3J44Px7jd89wT41/i/J/i
+PM4PuC5L0ozB/JfGuD70/z260d8X4WYwX4/uP4ni/n2Wuh
+LYi3FijKCh8L6rYsS5+rlYY2Lc7HOVEFj09/mYrx4Z3+NdZZzP36z1IpEfzMN6ynhdK8/

Output Format for Host Connection
Ref: RAAO66CEN

GcWYcL4pxs2gu98Vxjs/
fFscz4vhMHFNnTRPEQ1xHP1HfE5xle8xzTfL3oLsf6yByTYkyP8XJ8P1r8Kdd
+wlf6sRgTYvwhzsP30+LzW3F8Mo5vmNcjvc5z4vzUGA9JTiX4Un5t0Oh4QD+sLNH/5SXy
+PI6XxHjdcz4Xx3+046NxDB6VWEMd/KrPOprzXfFcCdmV0zXAS71K8oe/
SQM4mBwDPvOwzp0Xx77WIJiKd9Uh38K8V1gOcX89No4vxJjt9dxp3sB3sDrNPB8UTCTt
fP9+jB/HmCLMIefFpwL+fizeJkbv83uniKfwuzavatbOem4wr/
7JGAaDD8a9QWcJWsp5imPQWUPPVOG)/
NkyPdc4usV85D2nxvF3xvftpmGMdYh1P2tsBm7LG5bzb+P84zECT
+Upyav80Ti4SRiHfOnP49aNyyWb1EP4/itj+ UEP1jZKz6 MHOJly Y85jTNsOy
+lyzYsc8p5XhMUCFn8a4xk/N8Myu9cye8C6htx+IQxyb+lh1pH2ArvxunF
+iZ893300sM7dZ4zD87eM5+8Z8xOEkcT30OMsVvXu1LbtyjXIzjXHbs/yeNr9/J
+wnVub6RHFL2Uy1bdOB8Y3y25THbcsTuXGs9+2e/E/6H/pdTTDe28w/
Wr7usv1cdv2Ws3pF6VBvX3zMGoDfOIdHG7VTpQNrpW00DONGRz6EngYmCnH8j3GO3
B69NM82Pmz1zj+wytN3V7huXNO5HRTX52itYAHINOXKe1paOGmz/3eXTuTfNjknXtV
+bjCM/L+n/
ZIo0PPJdJxuoTIhfruMByOdc6e4zOpc35vXXgbOPoz6bxVuEenIMj7BKYSZqvMIbxY08Zk
0+b5suNDzD4hNaNHibmeJZ5XoqB3W2sM2D4f
+jd5RGtAVkI5h6xfG710v8oefM9eYv87hFuyjnCVMr3JMsEOpDPOCcYe0j3eOne57zvDz/
1cGKpDr8s/Gs/o72vWtzcs01/43cZj+hf4/pxl
+abfeYH17Lh22ua0y49p7rSB4BNdvs3PviZcpz3k3dDxZ8sWXo8yRngW2wgWX9I7ercr5
gsfiPgk4viG2Dxi1epWxaV1xHzIPsXi3YitesTO8Uw/4gF
+PFfNVWxc363PxLbsJVoxR5ntmDo+NzcpHuV61SjubhGf3hnX4tgsrXwluVH24Gm/
VtAeNXN16NCyyjOwr2fvxrévXsp7afbl4BjMzcuvbuLn2c8uofxI5SvNWI56IPTt2bYj2Vezhc9
8W+67EZ9iizlus6/34Yp5vKeVMygLOA7A3/rTyPNUntb/PPOOSzg+QedgYi+eQZ8Ue8SM
+H3KgFtGen/1e5ula3huvgP0k+WjyJbXzl/CAucidobuZQyHP+Bm9kzoUe+icZxXvp
+Hrltqr835yM5nTXUz5s598AzyD5x9VHof1kp8jr515Bq8I102+krzpROwrORzuZx3YcHJo5
A3wJZ9wPmEB5W3yvsBz509uEB70k2JfQZ2yf6VicfZD122qY7KHoZekNVtYyj3BZN2f
+VN6LQJ33dhHOBPWuD+kCvz27+11V/adcXiMoVuUslscD4mxX4ydYxwc4yB/
576vxTggxrdexOTYHfJSI1tP37Gdx4f+0K11Pyj7hy6X49sZWxKXpo/
F7j4ge1+wMfEsfE4bd59sY/qR+2yLOHIO+peyl9S/MpOwVDtzi2nb7pTIJF
+Y8Ty6fa9oyrwo+eWL7OfChplXzfuf1j31a/Jz9V+Dd8/H/U/FPC/
Ee97rZG9IL0b35j8eDzHIx/qfPen+t6P+7qv6v68/
puQUAXxTPxHNHOVVv49x76EkcY95WHFtxX/1kXP8h+hDv5LmYr/5VXHstjvFM/9m4/
mJcj20JY/VY3Pdj0dEPGnvxuXkm7vkTOqT5yQHSz0FNL/
Mdccw61i62BYs5x7ab9bmIXBm5vaxJoE88T05q|
+kANiHrZeQXN3YuazXIW11Pd5bu03tF7axyjTHPk6OjJtNxnvRgvYvPIP1k7pEaAbVE
+kU2EB2Z+x2inFb256yhXBH1Turd5C5TrivoOz2CmbMPbGYOkzoqefCOve5PKd9Arp/
+xMyNrgNcTdYnQ38zV83641rWRMi1f9r3xvvJeXddE8785/Z6V
+auP66¢cVe53qTIt2claMDm/
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LvOPB8S5byo3lzwm58Wa9pLNz7pr3Es9OvuThimPITXBRcVX7AP1zcxNwl9yfct4vx38018
sc2DILmio60OM6raM6JHWXhWTHGuUdAs9tkWK/tAOXJgG2Sv61W1z30a2Y/
y1Kqe40ZzOdjX2J+
+jhyb3+2bHH2MiOvmrlu7DohdTvgmmmHNxevyes35ARPkg30vofaJCP6VKApc4vUt3dX|
jJrZOAHMULPCcITfSv0StLzwHqy1rmFZJa9ueQQ6Tumz
+SLWhN5wMxH7237eZT0g94KcFSo3W8n2VEnADdZg9tHOkUdjPp55nX3Ma80IluzpubL
ODR6y1kFdIXzkUcph0Q+LjDJ/Tb6Seu8Oyk/SLOATLDONSIPkOpzvp/
con0VXRisXWO8gmaCLFbXnrTrKWZNjX9SYOOLyqtcWfcyVvaW7yTZQS029Rm/
1zZWysOaj/wAd4kD2G1C+pFOINbMdY6Ds4DsxX4Psq5nC2ExeyrOsm+k9OrLyYG7WyQD
+kSIUbL
+DjZWIF5V9Dp83Xbi25YDfvc7mgO7RC9511lyob68rTGT8sowwRI4sex6RGTRSES+m71k
NPMVyo46ILUHOZwIT+AzqBvR94LcLduB89dSgb8RNXE/
YilwHglbiJ3Le9PtQW8Wu1tSMhwi3if01ZEOzfrypdXJVxQVZtyb3jSzA2o0ayPdkvCz60e7Q
72bNMD0JvgnQOuOMPXNZsdxNPqYtkHv88xTPEDtnvw7vamivrA9QPKNPROjFOPGs81
Cfot1IR8WH2hcZo6Dc40tg+XjniXNvilu2utgHI6wuyU/TXp11EJOYK12mHdhEfgAGn/
WP9+8kfZGOKLFOD2FXvTCxgd6h3Hii7IXOK6O3K
+px1QnDIOnaXvma9Z1XpelL2c42Zs23jZ25+xXONh2ryNflHnI3eSr0JeMAGEPOWAV8R8ry
NaRB6dGTI911n6ok+HDjpWtolcw6VhHfiLn3dAy/
7rsC71D1Klyzh0gf5m9EN;jjLOrXkVcTtgeh/+YHIM3HCyudMfzUoZo/
Zbqi6fqG7fpO7pncSz135F3pTWRPKDH3xvI95GazBvxIrxuaVpZPSJgxLctlJ9JnHSRyx6
Xjt6DvctemLCj9Hol70irz5Adz56X0+WfsrdnQI9ImRxPhO7q/CH6zI2|E+vcOk//hNrqOLWX
+nrzPw1xpvf700fe3XxYfEL7W2bRTDpF89WTYh62Vbyc8RI2QfyOHGK?I
+Rf6gbGbcflYyzn4aei63Ixygl/sc93Zf2kLCYvVL7GNN9tI2nSt
+xC9IHMEw4yhrbHvaFHL8iXc6++yH2KYudpuyBGy5ekadPecCjMcJ0/
XnZ8ewF3VIYQ7ezhryU7Fr2KODjJsmvZS/nF2V3E5N7+/c7YOr7opkeUwY2jn7E7Gs/
TvUIdA4/kj2d7JV2IS/E5+MDkH+hH3kV4zrOZ5+9526/
H6J35p0SCbh228BBbkD3D28rGlwmiNfuCqFm6ZyP7NuBr8JJab/rUVeVzgZ/
TcwiOsgedkg3M390gk5XkG6k75G+EDIFtJGulY PpLXtPW8h3Y8eyFOKT8AG/
NysdW2jt6ghe1/acPdRP55uQ5tnM92caMaZaWL0pfupjéHIk9c08ZvO
+fKzuYveboD7L9vGxgrgGsELsclL+2/QY8v6R1b2/JEp+YPn8d
+bziGk32DRAVTZSMsi930T1LTJexPDweKr+NDUD/iLkzPrbfpl8ue4WGyk9i070ea/+Q/
WIfUV9mM9g5Xvmct2Y7sRzzMdnMt25/VdMwYHZsNL//BPpleOff+5HtPI85jz/
CP2Lus|ZmfiXHs7DDRih9DLum33StJzAiPs3domPVgda91Mdum71pXNpVOpr5C32paXx/
YJto3XJWXniP/YB90fl+/FNxNzLC1ZsE/
L3At2ZQn7jH3Es2pf25jVbHP3dz23Y9nubz60EN/AR/bHrC271zZ2XcUU2efzE+cU31e
+jnw3eQ7youR0s47+uPbkmQsnT/Ib5TPJq1Uf66jeQe1rrHOZ72pfnvWN272/
n9VWLYS8ALIKcuTUD+gbvNo50/11900wJzUycuB/
a2cugZ6svGXm8afqWiZIXvQ8jflimU8m93uN83wcqSeRJ6MHMZ5rPtTJPH3MRYMubnW
Ziwg6My/9YFu1NVLR5Nvucl6UXAX5jTucLyWn8XPPQe3rLb0j1/

Output Format for Host Connection
Ref: RAAO66CEN

gH5z00ZfzFaycnMcuSWWpyFyqHkXnRvnOp49rz64NZi6JWMa829qZyK1n7mSje1dQbq
0G905xK5p14B7WEmMS5T/Z03QQrof8vNmM8YF6UdZ73jHfePanyrimXvhJ510u1pqgz7vSk
+U3NYY4wkrmWScJE1nBYGzmXmV7DJeYv+aE3/NzPnJsIFwbfXtYzyCbz/
tNEW64fPJCnAaN/NX3wkFz7FMuCXNNPNnHe63TRfp3xOyu555X0OyH/QprT/
fe51knn1u1zr/NF2yp75ATTVz/eSIf+xcFbzfS/mozF/f5DwYuduh95KjSlzcYJw8Yjk6/5+8/
Z3xwbys+9628vnD2qqVgV/e4fWkPM/RmnKeG/Vs1l/JI4NXagzktSbp/
poabvPSj6z5UEv703QiefOQdC9r1aHPWXt9xPoa/
M46F3UH8rTYgQmmBZ291vfNEgazHkD96QXr/oOW1SzL/27rDjp2gfXxZ26ZhrO
+hLjDWcgc7b1tuyB9Zk5cDsw9bJnMs8wnW2Z5kUNG1XOjhl7+KPv7G77/aWAUV/
+J57zav37Q84Am1hLO8bnj5kmhJXEOUvxInrthuT4omPiPPtBuPSs+yfnyhdQgeok/
izZQPum2Y+jBCms1/4Guud15i1Q3TjR76fnP71tgczTAf1C2qp12gN9V
+kn2mbgLOcZx0FCxelJjzk/PP6T13G9ZJe1rqvMN2iDV+OkH7IWeAHvL/
Z90IM908n24BXrPHWWS5yzPM7xuakXU34a359fHUm+uFd6Try9bzx+SbLL
+S22Jui54RnfwGb+w70+1HB+yLkyxDoAJ7N5ligMymSbdRLfn1y1nG+sPChtZc5yk+9l
+zPE9j5jeG41DsPaY9Cprs+Mk9+yZfNE6BM
+xrWd6bTM9XFNLmMzhD91GXyzryvBrkDMttqu9/3fNB62Tdn/
yBb0+a7+DjCdP1ePsDP/Om+TvH6wWfzN5uXt1jX3vbapukd2S+CTr3ndf/
CNulh240rhW10uXYuP/WIObD98GG2aR1j
+3GH8JW8Zu4bhaGkeYZppFY9xdhEF882nmZI3tQP0769Y1qw833T90x5elNozBoyPP6
DbEmMOG4X19N3hG7NWSYzzguSR31nPA+YF8+139jP/3jG9zxI/91v377Qsxkp
+WXfgO7WtuXpXQy3ut+J5+iH4/6/GRMid3x7k2uEl/
Qb4JGzcbdKjpAuzZ32VaibtmmZ/jRW/a35/5HLy+yfeB68Z2zBKOV8R58fdvOv2C8PGr5/
cRz4ufx09SywNVc6z0xFWu7RfYpbfoVxgH+6EXXOmvtc2Tnsjb+mr8/
ZR5cLxpSj4krfi39pcd7vi0BV09bDsjkVT2P7Ug7Dx3vGs/YkrGilX1nTOhLv/
V74+wZ63jwgxwR9ibzJst4L.8Qeb2HFzBk/76L.9V
+5f49251wq9z1zIhxTX5z4hbCn1BflQzYLa+2eNcDPtP5PmxbRPzx5eYudVFetnr/
fyzq1sqRxD2qgdnBe5X7jPHMWKYyYiGx98KXZQ026EgbiY3+fGd+TTRrsOyjZIr
+1De04yysfX326QZ0OK9eXM+84xHsVZNbW/ifzpUPE68ztFO8zt1JOI/cPG4k/iSX4xLo
+0f1+9Snvadjrxb6NPHPmMzIhPS7mO0rJE+0zpz9iuvYszhC1Y0D93/
IXJYRHtoagBZX3pXa8xaCDR9SvsieMVz+RuUOOuGvvHAWTFYg76X8Wso8cJC/
eQebKynvQl4na+u/
NPax1ZXpfIDYZP9bws4nPrAXX7Xtw0bTv4ytiPmIJZK36ynnk7E461IE/Mg4nbViL
+AZdWVo/7j2vPnMAubxi8bh86Ih91uLe18WPM5Y{DXhKH+/ub32r8g46/+vuJ6/
jGhHT9nXZV80eKIluvrHwQR2eek3+nivsb+ZpFod
+PHIDwt55gDCBjcviZ7BnYX9ITZ96+4LWUfZ+L3uP+THj5IXRj04ljrF9d80Gpx
+g1+Zp82am7SPYpCYNn9//wFbnnvUR+biM4/
Abj9vuvSq7NW8fmjaecOAWfcNoH9i57tx7wHM/Kj2Tf3PX20afZj7g3ibgj34+tlcZcUHYx/
eMJ7tkxc/raB33EBOMzc43nYD7iM+Jb4pl77F9u8Bp70oidpGiGBE38X2kZelx
+RPuPZ9vxel9y3fauteAQ66GnDD//a/nW6beiltgmzjfOd/Zlez5tFW+4vWA8+agrfcaFt
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+ATTcJD5POFrQ9a538IPXal15d7xPq0z90x3m8ePWc7TRG
+ee9w2Hf4+JT8xr383bTu8pw/rTPEIe9KmCyvz+mDzN2+TbBu3biveekDz43fTn+GDLjbd
+OFLvB5i1mPbimP2M89nydfkmn4knGV+A74cKB+Te4mbhNHcd0Oxuz/
fzyTfiVHTM27tknPWp8zBGNxJyJfdb4knkH3183L6417/
YzppHb237HFcIneMTXJ35nGOujjYELLDvwhm94zjKCPuLZfdgKn8EX+zx6rs4Xj/
Je1kesCM6Igy7x0/
Fb55juuORr7pHekxwzpkSHwWY5zO0bm3mmx9J3ZBFnu2lUvCRt7hdYwQ/903P/Q/
61P28bkXMGXAIFY|jdpkXg4Kdk6xLozRH8X4reTJLcs9+vHNNz6XG8ni/d2L7g/
3kXONkrOfmnIONtbONXWMt+yfB7VHmMI3TO9funCXe5hxvv+w4wv2pjZl+2YropOgHEGO
++3Ty50Dpwu/UUVIN+KOfZgZ2/veNc5Ixusw49r20u/wrjcJSwkivl77fV
+36L3zuv15N7j7YevWZ9wJaMFs3JmwdEc8bp83J2yPYHbe1P8V3skYbLNuX3+62DYB
CbOEk8y35gbNK+knfmzcD1k+350Zhc84m+/33r7Y/E3+yVPFE6keu5RmvKvcC8/mi+/
5N1C7pPbsu2EVO+5PffltinjDzZPJ4rOrOPEI5vY72aKzlifHyn6bnb
+s0e8EY9P78XmF7FZ4zpUdKnzCddbKxi52YbE7Vkirzdw7]ENz3md44XxvM9Y4zxS/
wMuPxGW3Z23u8G4PMpxsB9nm+2dCxzaBOtEzM1X/bV/
9GOw79|TAt6+JoxxfrA8sPWmenG9hjz+zLxJvk72Ri6tv1BvoS46xHxgRxS0se
+416vByTreyXiXfYx94S79KvweyXbiZ7IMe/3GA9btvwPANpCjITOPf+/
zEUBRz8SdW9+j0MNKv8nx06u4/GbpgmqreT/EDitk/8rhfOFkX0H/r9s/H8dasT5u3p+U
+b/0Zb/6+x01+x0OVI0i/y/EQorBsldwqGpaWadbSbUS4kt+g5e/y+0gBs/fDh/
q0G3e79KJz6I90Nt1jPcvOCacqFpH/I+BtRXrZ1/Kp1X34DeL1A+pvbH3IL7m/
4rwfy2ybrWB6h7ZH8Tza6pWkr/z3UD1h9znUGvZR/
F91tNXdZ30s90rZH2eHiDgK8tpn5K9PtQoveUY njpw9gx+QXUd6h/8Ljr7Sr6puhl1/
OwFWV90QNnM/5JW/J+/4f1XwfOk6pv8g1xc30/40/2fArop56XmgH4jY1/+Tk7WYHVVnafz/
m5iTHhP2Afl/rKhBUndhX0H/CfWclbU2fg+dvQO076f/N5G95v6palUfadUu9+TEN
+XUf6CMtb7hWkP/AvOtIr2NAz+Ea8950493QcuZf7ZsX513WdO0ZpfspOhT
+Hv3FdVsivYj6ts8/B320W9260z4LfHEp7U3eNsW6dov5sv//4re1FONd/
qdqckur7VnLxN7ZfiG/8TYyzimrrek64vjXX9cStijhzL7gOmhoZfgs+IPe9/
ECr0262rvWP9ONfZPsY7v3uXeQPfai5ht10lfdoxOfu/Rn/sbveVC60dCjSa+afw+dv1FIP+x
+THSI91Ine4vYqylH+jfoMZjX59k80onfn/18cpnta9MaMM63UUAPL/D9EfseX/RvI733Rx0O/
6shfrSJ8/3LLmf3jS60TdIbgVf7Cs6xRv2deSH11e1xKHjhvTz9ebD8ZgDMZgDMZgDMZg
DMZgDMZgbMZgDMZgDMZgDMZgDMZgbMZgDMZgDMZgDMZgbMZgDMZgDMZgD
MZgbMZgDMb/D6NUgzEYgzEYQgzEYgzEYgzEYgzEY g/HfffQGYzD+F2PwN/gb/A3+Bn
+Dv8Hf40/v+e//dZ1mMADbj72V0h/3HjKYajMEY]MEY]MEYjMH4zx39/yJjx2GD8d9xVNX/
nfGFYf9no/o7H3X1X2uUYf97Y4n5498A

Output Format for Host Connection
Ref: RAAO66CEN

3.6.6. Example of Data Frame for Histograms

M|1|HISTOGRAM|RBC/PLT|RbcAlongRes|FLOATLE-stream/
deflate:base64/rY2AAgWSNMMUQ5QIKHEASAA==|FLOATLE-stream/
deflate:base64”bdUNaJtFHMfxU6tVs5eqJXNu08Rt3ToTnLW2cS/
2eebysbm2pnZ1y3RaZ
+zcHKZadZLNLattGg2yllIFUG6Qw1ISKUMIYZRhWmUIQIWIUmMS9tKUNsEUTaooyifp/
kCTwEAZz/ucrnn87/nnpclYXy6VbYR
+7xCadoQ06QQaWI3xwVjJ1TA2V0TcNo0e9Kn0ddS00P0Ox7RgadbvNr2nc6WemnbrM3
U10nNOZT+gBONten2wXWe
+HsqcYU5¢T1SfY96Qnum7wNxLOrWYP6a7A1c4Zkr3p2c4blaPuBY49nrpT98k8WUwtF
SGMnfliOtOSSO0ZH3fIRPVamYyVS+rKtKyQmb4qOTG3SblGOT+gpHEUNN
+tZD3SaWuS70BfelL7JWUT9cEW7MPYQew27KPYX3HC/
NaO1cHvEbwoc7ox32Peadwe5p7Bfp/5vigfsp44NT5iTf3UOcu6zlErwdo+pt4nrG
+ImsPYSezz2BewR7AvYqewlL2F/hn0Z+4vs/kdcX2J/hfON9hj2t9jfY/+AfQX7J
+xfsCewp7CvYv+K/Rv2DPbv2H9g/4k9iz2P/Rf2NewF7H84Riib/
zrFPquezhtUpg912ZM3KvZcxcel1cTczeppu5Vrb10J6kVgpmexcgeWKKEFSsZK1PzAbc
qTul1xXVRqulQZ94yyL 1NcI5WWy7HvwI6BvRJ7Ffbd2PdgO7Cd2Kux12CvxS7DXoe9Hrs
cewP2fdgubDf2/dgbsR/ArsB+ELsS+yHsKuxgbA/2w9ibsLdgb8V
+BLsGW8PWsSW2wvZib8PejrODeyf209i7sGux67DrsR/DImME3YD+03YjdhPOE9h7svdh
+7H3YT2I/hb0f+2nsZ7 C{xT6A/Rx2APt57Bbsg9gvYB/
CPoz9IvYR7Jewg9it2C9jv4Ldhv0g9mvYr2MfxX4DO4R9DPs49pvYJ7BP0g+rma/DfD
+I3FdPMdaugtfagfmWSpZ0ULdDzZd1UrtTebZGgB9RocYu1tClUoeirCOqRPht1vIONSZ
5/
pt5TodJEffPGrKF1Jox3hde4iGVZrvenOcgJUSQv7PPes7Jp5/0khhpdT6ztcYYc5ASIv4no
10u/WbCBX3jnSYs0SytdW6hYx0XZv2NRNNz+2GsedA8p0k9d46LLPuzmxwh751BMkp
+NPaCPV1MIpNyspk0OkBZyjHSx9x/QngVNksvkOzLJ2Bztv7 TFXqEt9YrRUt7ZK8hqg
+utoN5AKrwhX025mTKO/

i76PfiP9Pd7se350L6Ef3s33Bvr1ZCfObbQcF66iddGWMeagJ WIVNZexTt3wLWSBdUyTn8
kYGWV1t52kTufVz/whxkhwkTUSRSnIvMd4Vxcb5sB9T5v/
Np2SQxM09ayfNxGfuZ6V5P5WaKTLVKWPvx8ileT8Z1yVgSa85br3XwpbELGPWe67ZMI
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Y4z9rP18jXs64hXzc/J7+WwjZm6Q+az8ZIwbMybPmtveB
+q6WftwYtKTzvaEG9z9nLi2ScLMn+7/8H

M|2|HISTOGRAM|RBC/PLT]|PItAlongRes|FLOATLE-stream/
deflate:base64"Y2AAAQ4nMMXQABIdgMjhlZglY +5zeccOMRIHiIFyDPUgOAA==|
FLOATLE-stream/deflate:base64/rZV/TIVVGMevcGdQUTBpREYDhOjmiJgSCfE
+23szxqChozF02DBZMhZOpkjGQERTAhKDVAWKEKIOqGui/
AgIDEUwWSIiQoC4E8cOgIDSEwur7cs9d1xvjnzrju

+d9z3me83z30e89qF TKsJDngiodMYnwADmySpUPTbB
+TZnbgdnWrfCdtT3uW7+221ejfUBy0bhLFpObpNHINdJwQgqoUBpciNVMXSN7d1VJJQYV
kEK2TMjzHJaW+MsKCYpgsaaWbPQ1kOIHO7cfpxTAPsqpfS5eWaygxNYCeHg
+m8eAwKg6loCOO0WSFHEVtQwIY30/LQg8hJ426qzOQI0VZTtnlzaXAg/
nlLyT1aDFgSgkm6CzgztPuskrU1pCb/UVKDbhMwwnNpNG2UI5/
083aXqdQvx4q29NLNiUDFKObpibrMXLRTFByY7C3SnZom7+5Z7K3i1/
PMuLhCzZ1ti1k9asEe6vt4i4MVZ3g
+yDVBNjwauYTtkx9ivxw7311mz4UtS719yIEVhjeXLOPBFc7c5e3CV4NcuXbrStbGreKCND
c+lufOKec80OL5xNW/v8eTwcS8ONvim5+2e5WeekBh//Fiwhm22rWPzeD
+e0uzPN04GcM+FF7i10YjrdRu4bDKYixaH8IIHQjndbRMnymECE/ISROSFcOjiy+yfGcE
+Ra/wk1WR7NQaxbb9r/
19U9t5xjKGxxx2cu9Tsdy2Lo4bNu7h8uh4PrMvgXOP7uXG;jiTsv4+rRpLRYz
+Xzh5An40cb30IvVI40/IN9EVIN7zSODOdXwt8C30Pc1R4Bnof4c273kb/
TF6fkgUP77CcexQ+jvEa7XF4yWbXhhPw8y4v7cqBp1y2GnsPvt6f+
+ZmLD8At5PwVwB2hfD4lfgVwecpMCyG19PgeAZ+PwLLEnguBc
+P4fsTMNVyxumz4PopJ9ecA9sy3tV2Hnwv8LbBcjCu4E0zleD8GQdaVYN1DUtOteDIOX
usqQPzel7ufxHcv2C7zQ1gf4nvjbkM/01858AVnEET]j2c34xyucn/
JIzILFv6mrhXn8RWYXQOzNjBrB7OvwawDzDrB7DqYdYHZt2DWDWY9YPYdmHOPZjow
6wWzPjD7Acz6wWwAzH4ESOEWGWKzYTAbAbMbYPYTmI2C2RiY/
Qxmv8z9RmcsfwWzSTC7CWa3wOw3MJsCs9tgNg1mM2D205j9AWazYHYHzP4Es7+w
rplbO1Ryw8ZFcri1ukVy71UyuGjGTy6PN5bJJc1kbp5ZLZ9Xijvi/RhLUBMKdsgP
+i6FSERXZKr2EIHINXxD7WS1nrQlyN+DBkDbIDavHuCk2LvEeh+yEfUaO808r6tedErpesv
+PUROHrE+IfGV+1e[TITYyMQNdYf29eEe8VJtKK
+zMFqoOOQiBgu5talLHBJ52UIk5C5YKHGHIEpNHZj1kf7ZUeTWOT/

Output Format for Host Connection
Ref: RAAO66CEN

PyppKzBlyFc75R|LMGSKJ3CRRmy/+B8zNSfrnuTMTOVBNOMM
+02fTurlodN5Ed38DKro7zzjHsB+Z5BiG6V7GvUy/NeN145x51/27xuB/viOWHLSwv/m8/
tex3x6m52Hgb+H9/gY=

M|3|HISTOGRAM|WBC|WbcAlongRes|FLOATLE-stream/
deflate:base64/Y2AAgX90YIohygVIOIBYAA==|FLOATLE-stream/
deflate:base64/ddUBIN1zHADwH45tHDsc22zj2GxnDmfONu7Yu7s3NjvzZjc7MzzMDMN
hGMZeEkeXLkkj6YW4JF1raUl6sXRJurSOtPSSNJKWLI1a+Ly937/+vebq0/
d7v///vdin/3+/7/
cXQuXvn64jlazPhIDIhDDaGceJyY68zGq8F4892u760mmcy1XuLICgTfK6BJIrJKCNPPwWUG
GGInRYYZYQ+lzurcY
+ynzEEOMUGwIjomU08DjUxnFk3MpZkWWmIjCR1kyHZVn62HHL30sYE8GOnMFvrZyja2
U+A5nucFBniZQV5hiFd5Lb67nbzJW7xNkXd4j/cZ5kM+4mNG2MVuPmEPN/1Zn1PiC/
byVixtvuYbvmWM79jH9+znBw7wI2V+4md+4SC/8Tt/clg/Gecvdvibw11xj/j9j
+FYjgO004zmBSUxmCidyEvWczCIMpYFTOY3TaeQMzmQa05nBWcxkFrM5m3No4IzOY
w5z0295zKeZC1jAhbRwERdzCalcykluo43LWcRilnAFV9JOB1dxNUvJOEKX3WRZxjVcy
3JWcB0r6eF6VNnEDOVZzI2voZS03sY4+bmY9t7CBW7mN28IzB3dyFxu5m03cw2bu5T7u
ZwsP8CAPOc/DPMKjbOUxHucJtvEKT/
E023mmur3IfrOx1qti83XWEeuoJ9ZUNtZaUnPN8b6mWKuV
+p2INT6SU0z9YCj2iVyMabnYVyr9JRxFKfahYISoySvOKgRkUjF9b+33pMeT/
pb0tnxc83B8pnLsUfWp99Mbe8IgrPISrMkQa2NG3LPtcW9siu/+xe5QeEN8VIzFI
+yjbGxc/FeclA2ZqdlQatS3Z2zJHPI9cwMJsKCwW24115CvIOfka+brskV5f6kNe6PX/
avkqVsiXiTSXWCS2iPOMNYmE2eacZty8hSkcto5fOcAY JWvbLX5QXX/hJfmOuD/
XxrppizVeqfIK3xiPfWk09rrh2DMHY7+t90VcfJ9tc T8 1RNVXT5XjubEn7geheNYkkvMmvdc
KKUOpsfSey6fGau9l.58kcyXzpNSTzJvckabmN/3cujtRIrhVr5j/
aGTucUvvcAzXz7Y3nTeWsqgPTsEP4D
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4. HL7 Format

HL7 content is enclosed by special characters to form a block.
The block format is <SB> HL7 Message <EB> <CR>.
The characters below shall surround the HL7 TCP message:

Eoment | pescrpion | aue | Gomment |

<SB> Start Block character (1 byte) <0x0B> / <VT> Vertical Tab
HL7 Message This is the HL7 data content of The data can contain any
the block single-byte values greater than

0x1F and the ASCII carriage
return character <CR>

<EB> End Block character (1 byte) <0x1C> / <FS>
<CR> Carriage Return (1 byte)

File Separator

<0x0D> / <CR> Carriage
Return

4.1. Protocol Description

4.1.1. Overview

Messages

A message is the atomic unit of data transferred between systems. It consists of a group
of segments in a defined sequence. Each message has a message type that defines its
purpose.

Segments and segment groups

A segment is a logical grouping of data fields. Segments of a message may be required
or optional. They may appear only once in a message or they may be allowed to repeat.

Output Format for Host Connection
Ref: RAAO66CEN

Each segment is identified by a unique three-character code known as the Segment ID.
Two or more segments may be organized as a logical unit called a segment group. A
segment group may be required or optional and might or might not repeat.

Each message is defined in special notation that lists the segment IDs in the order they
would appear in the message.

m Braces{...}, indicate one or more repetitions of the enclosed group of segments.
The group may contain only a single segment.
m Brackets[...], show that the enclosed group of segments is optional.

If a group of segments is optional and may repeat it should be enclosed in brackets and
braces[{ ...}

Fields

A field is a string of characters.

HL7 does not take into account how systems store data within an application.
When fields are transmitted, they are sent as character strings.

Separators

The HL7 messages must be created by using the separators below:

| separator __[Neme |

\ Escape character

| Field separator

~ Repetition separator

A Component separator

& Sub-component separator
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Escape sequences

If producing HL7 messages that contain the separators in the fields content, the
application should properly escape the data using the escape sequences below:

Special character |Escape sequence

\ \E\
| \F\
~ \R\
A \S\
& \T\

Date and time format

Date and time fields and components must contain a date and time formatted as
follows: YYYYMMDDhhmmss

Date fields and components must contain a date formatted as follows: YYYYMMDD

Numerical values

The numerical values must use the character "." as decimal separator.

Low level protocol

In the General Communication screen, IP address and port number are required to
send results from the instrument (as client) to an LIS host server.

The port number set for this purpose is also the one set by default for receiving orders
on the instrument.

Consequently, the port number used for receiving orders on the instrument is the same
as the one used on the LIS host for receiving results.

Records to send

Fields that are not used are sent empty.

When sending records, the HL7 sends only non-empty components, ie. without
component delimiters for the last empty components of the field.

Output Format for Host Connection
Ref: RAAO66CEN

Received records

If a field value, length, delimiter of a received record does not correspond to the required
input type, the instrument generates an error log, and can ignore the record and its
following ones (depending on the error and the message).

Histograms, matrix and QC results are not sent.

4.1.2. Message Structure

The following table lists the message types supported by Yumizen H550 for the
laboratory testing workflow transactions:

Order information (related to a single patient and a single specimen) used
OMLAOS33 to send a request from an external system to Yumizen H550 (request
downloading).

Acknowledgment / Rejection of a request message sent from

A
CIRILAOES Yumizen H550 to an external system.
OULAR22 Result information (related to a single order) used to send a test result
from Yumizen H550 to an external system (result uploading).
ACK Acknowledgment / Rejection of a test result message sent from an

external system to Yumizen H550.

The application must respect the following attribute descriptions to create and process
the HL7 messages:

Segment: the segment ID

Meaning: the contain of this segment

Usage: whether the segment is required (R) or optional (O)
Card: whether the segment may repeat
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T arg—oesorpion

[0..1] Element may be omitted and it can have at most one occurrence
[1..1] Element must have exactly one occurrence
[0..7] Element may be omitted or repeat for an unlimited number of times

Element must appear at least once and may repeat for an unlimited
number of times

1.4

4.1.21. OML"O33"OML_0O33

The following table lists the detailed structure for message OML/AO33 used to send a
request from an external system to Yumizen H550:

mmm

Message Header [1. 1]
--- PATIENT begin
PID Patient Identification R [1..1]
[{NTE}] Notes and comments (0] [0..1]
--- PATIENT end
--- SPECIMEN begin
SPM Specimen R [1..1]
[0BX] SO;eS‘;eiz:tr:;)n Result (for o [0.1]
[SAC] Specimen Container (0] [0..1]
--- ORDER begin
ORC Order Common R [1..1]
--- Observation Request begin
OBR Observation Request R [1..1]
[{NTE}] Notes and comments (0] [0..1]
--- Observation Request end
--- ORDER end

--- SPECIMEN end

Output Format for Host Connection
Ref: RAAO66CEN

4.1.2.2. ACK/ORL"O34"ORL_034

The following table lists the detailed structure for messages ORL"O34 and ACK used to
acknowledge a message reception by both Yumizen H550 and an external system:

Message Header [1.1]
MSA Message Acknowledgment R [1.1]
[ERR] Error (¢} [0..1]

4.1.2.3. OUL"R22"OUL_R22

The following table lists the detailed structure for message OULMR22 used to send a test
result from Yumizen H550 to an external system:

mmm

Message Header [1..1]
--- PATIENT begin
[PID] Patient Identification O [0..1]
--- PATIENT end
--- SPECIMEN begin
SPM Specimen R [1..1]
[OBX] sO::;rnzzﬂ;)n Result (for o [0.1]
[SAC] Specimen Container O [0..1]
--- ORDER begin
OBR Observation Request R [1..1]
[ORC] Order Common (¢} [0..1]
[NTE] Notes and comments O [0..2]
{ --- RESULT begin
OBX Observation Result R [1.1]
} --- RESULT end
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eqmert | ewmng | Ussge | cora |

--- ORDER end
--- SPECIMEN end

4.2. Message Segments

Messages consist of segments of various types that are listed in the table below:

MSH Message Header

PID Patient Identification

NTE Notes and comments
SPM Specimen

SAC Specimen Container

ORC Order Common

OBR Observation Request

OBX Observation Result

MSA Message Acknowledgment
ERR Error

Fields and components must contain a value that complies with the specified input type.
The input types are listed in the table below:

F Fixed The corresponding fields and components must contain only this

fixed value.

cL Closed list The cqrrespondlng fields and components must contain only the
predefined values.

oL @penilist The corresponding fields and components must contain only the

values specified in the Yumizen H550.

Output Format for Host Connection
Ref: RAAO66CEN

The corresponding fields and components must contain a free

AN Alphanumeric text.
. The corresponding fields and components must contain a
N Numeric . o : )
numerical positive data including 0 (zero).
. The corresponding fields and components must contain a date
DT Date and time and time formatted as follows: YYYYMMDDhhmmss
D Date The corresponding fields and components must contain a date

formatted as follows: YYYYMMDD

4.2.1. MSH - Message Header Segment

The MSH segment defines the intent, source, destination, and some specifics of the
syntax of a message.

The Message Header segment contains general information and identifies the sender.
The Message Header segment is always the first record in a transmission.

4.2.1.1. From LIS to Yumizen H550

LEN OPT i Element name
type

0 3 R F Segment ID MSH
1 1 R F Field Separator | (Pipe)
AN\&

: component separator

2 4 R F Encoding Characters | ~: repetition separator

\: escape character

&: sub-component separator
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LEN

42

15

15

10

1L Element name
type

AN

Receiving Application

H5507123456A"1.0.0

H550: instrument code

123456A: serial number

4.2.1.2. From Yumizen H550 to LIS

1.0.0: version

14

Receiving Facility

HORIBA_MEDICAL

14

DT

Date/Time of message

20161012144125
YYYYMMDDhhmmss: date and time
of the message

15

CL

Message Type

OML"033"OML_033

OML: message code ID

033: trigger event ID

OML_033: message structure ID

10

19

DT

Message Control ID

2016101214500200002
YYYYMMDDhhmmss: current date
and time

CCCCC: counter from 00001 to
99999

Note: In case of Message Type ACK,
the Message Control ID must be the
one sent in the result message
coming from the instrument.

11

CL

Processing ID

P
P (Production)

D (Debugging)

Default setting depending on user
profile:

m  Tech:D
m  Others: P

12

R

F

Version ID

25

18

16

()

CL

Character Set

UNICODE UTF-8

Example of a message sent by Host:
MSH|A~\&|||H5501123456A"1.0.0|HORIBA_MEDICAL|20161012144125||
OMLA033A0OML_033|2016101214500200002|P|2.5]||||[||UNICODE UTF-8

Output Format for Host Connection
Ref: RAAO66CEN

LEN OPT LTz Element name
type
0 3 R F Segment ID MSH
1 R F Field Separator | (Pipe)
A&
A: component separator
2 4 R F Encoding Characters |~: repetition separator
\: escape character
&: sub-component separator
42 H5507123456A"1.0.0
15 . o H550: instrument code
3 R AN  |Sending Application -
15 123456A: serial number
10 1.0.0: version
14 R F Sending Facility HORIBA_MEDICAL
(0] AN  |Receiving Application |Application setting
(0] AN  |Receiving Facility Application setting
20161012145002
7 14 R DT |Date/Time of message | YYYYMMDDhhmmss: date and time
of the message
15 OUL"R22"OUL_R22: results
OUL: message code ID
9 R CL |Message Type -
R22: trigger event ID
OUL_R22: message structure ID
2016101214500200002
YYYYMMDDhhmmss: current date
10 19 R DT |Message Control ID  |and time

CCCCC: counter from 00001 to
99999
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LEN OPT et Element name LEN OPT et Element name
type type
P 41 Doe”John
P (Production) . . .
D (Debugging) 5 20 (0] AN  |Patient Name Doe: family name
11 1 R CL |Processing ID Default setting depending on user 20 John: given name
profile: ) . 19800926
u Tech:D 7 8 (0] D Date/Time of Birth YYYYMMDD: date of birth
m  Others: P M
12 3 R F Version ID 25 8 1 (o] CL |Administrative Sex 2" (I(zl\gra::)le)
18 16 R Character Set UNICODE UTF-8 U (Unknown)

Example of a message sent by Yumizen H550:
MSH|A~\& H5507123456A”1.0.0|HORIBA_MEDICAL |setting|setting|20161012183025||
OULAR22A0UL_R22|2016101216170200004|P|2.5]||||[|[UNICODE UTF-8

4.2.2. PID - Patient Identification Segment

The PID segment is used by all applications as the primary means of communicating
patient identification information. This segment contains permanent patient identifying
and demographic information.

4.2.2.1. From LIS to Yumizen H550

type

0 3 R F Segment ID PID
1 1 o} N Set ID - PID 1
34 PID0O002AAAAPI
3 25 R AN | Patient Identifier List |PID0002: ID number
5 CL PI: identifier type code

Output Format for Host Connection
Ref: RAAO66CEN

Example of a patient identification segment sent by LIS:
PID|1]|PIDO002AAAAP]||Doe~John||19800926|M

4.2.2.2. From Yumizen H550 to LIS

LEN OPT 1 Element name
type

0 3 R F Segment ID PID
1 1 R F Set ID - PID 1
34 PID0002AAAAP]
3 25 R AN  |Patient Identifier List | PID0002: ID number
5 F PI: identifier type code
41 Doe”John
5 20 (6] AN  |Patient Name Doe: family name
20 John: given name
7 8 (0] D Date/Time of Birth :(?(wl\sl,lzl\/?DD: date of birth
M
8 1 o) CL |Administrative Sex ';A (i(:'\gig)le)

U (Unknown)
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Example of a patient identification segment sent by Yumizen H550:
PID|1||PIDO002AANAP]||DoeAJohn||19800926|M

4.2.3. NTE - Notes and Comments Segment

The NTE segment is defined here for inclusion in messages defined in other chapters. It
is commonly used for sending notes and comments. The NTE segment can be linked to
a PID or an OBR segment.

4.2.3.1. From LIS to Yumizen H550

LEN OPT 10z Element name
type

0 3 R F Segment ID NTE
1 1 (0] N Set ID - NTE 1

Patient Comment
Depends on the associated
3 200 (¢} AN  |Comment segment:

m  PID: patient comment
m  OBR: order comment

G
G (General): patient comment, order
comment

4 1 R CL |Comment Type

Example of a message sent by LIS:
NTE|1||the patient is afraid of needles|G

Output Format for Host Connection
Ref: RAAO66CEN

4.2.3.2. From Yumizen H550 to LIS

LEN OPT i1 Element name
type

0 3 R F Segment ID NTE
1 1 R N Set ID - NTE 1

L
2 1 R F Source of comment L (Filler)

Depends on the comment content
3 R Comment (refer to the table below).

G

G (General): patient comment, order
4 1 R CL |Comment Type comment

| (Device Flag): analyzer and
analytical alarms

Comment content

What? Associated | | gpr [ InPut Example
Segment type
Patient comment PID 200 R AN Patient Comment
Order comment OBR 200 R AN Order Comment
33 AlarmType”*MeasurementType”Al
arm~
Alarm type: P (processing alarm,
1 R CL |analyzer alarm, suspected
Analyzer alarm OBR pathologies)
10 o oL Measurement type: name of the
alarm family
20 R OL |Alarm: name of the alarm
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Associated Input

33 AlarmType”*MeasurementType”Al

arm~
. 1 R CL |Alarm type: A (analytical alarm)
Analytical alarm OBR

Measurement type: name of the

10 O oL .
alarm family

20 R OL |Alarm: name of the alarm

Example of a message sent by Yumizen H550:
NTE[1||AAPLTAMIC~PANBAD_SAMPLING]I

4.2.4. SPM - Specimen Segment

The intent of this segment is to describe the characteristics of a specimen.
It contains information about the sample.

4.2.4.1. From LIS to Yumizen H550

10zt Element name
type

0 3 R F Segment ID SPM

1 1 o} N Set ID - SPM 1

2 16 O AN  [Specimen ID 0123456789
. wWB

4 20 R CL |Specimen Type WB (Whole Blood)
. P

11 20 O CL |Specimen Role P (Patient)

Output Format for Host Connection
Ref: RAAO66CEN

LEN OPT i1 Element name
type

Specimen Collection 20161012145110

17 14 O DT P ) YYYYMMDDhhmmss: date and time
Date/Time . .

of the specimen collection

Specimen Received 20161012181002

18 14 O DT P YYYYMMDDhhmmss: date and time

Date/Time

of the specimen reception

Example of a specimen segment sent by LIS:
SPM|1]0123456789||WB||||||IP]||lll20161012145110|20161012181002

4.2.4.2. From Yumizen H550 to LIS

LEN OPT i1 Element name
type
0 3 R F Segment ID SPM
1 R F Set ID - SPM 1
2 16 O AN  |Specimen ID 0123456789
. WB
4 20 R F Specimen Type WB (Whole Blood)
. P
11 20 R F Specimen Role P (Patient)
Specimen Collection 20161012145110
17 14 O DT P ) YYYYMMDDhhmmss: date and time
Date/Time . )
of the specimen collection
Specimen Received 20161012181002
18 14 O DT ) YYYYMMDDhhmmss: date and time
Date/Time . :
of the specimen reception

Example of a specimen segment sent by Yumizen H550:
SPM|1]0123456789||WB|||||IP]l|lll20161012145110|20161012181002
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4.2.5. SAC - Specimen Container Segment

The intent of this segment is to give information about the specimen position in the
laboratory rack management.

4.2.5.1. From LIS to Yumizen H550

Input

SEQ LEN OPT type Element name Example
0 3 R F Segment ID SAC
11 0123412
10 8 o} AN | Carrier ID 01234: rack ID
N 2: rack loading number
11 2 o} N Position in carrier 1: rack posftion

Example of a specimen container segment sent by LIS:
SACI(llllllo123472[1

4.2.,5.2. From Yumizen H550 to LIS

type

0 3 R F Segment ID SAC
11 0123472
10 8 O AN |[Carrier ID 01234: rack ID
N 2: rack loading number
1 2 O N Position in carrier

1: rack position

Example of a specimen container segment sent by Yumizen H550:
SACI(lllllNlo123472[1

Output Format for Host Connection
Ref: RAAO66CEN

4.2.6. ORC - Common Order Segment

The Common Order segment (ORC) is used to transmit fields that are common to all
orders.

However, the Yumizen H550 manages only one order at a time.

4.2.6.1. From LIS to Yumizen H550

SEQ LEN OPT It';");: Element name Example
0 3 R F Segment ID ORC
NwW
1 2 R CL  |Order Control NW (New order)
21 ~“Hematology_Department
17 20 (0] AN | Entering Organization | Hematology_Department:
department name

Example of a common order segment sent by LIS:
ORCINWI{{lI[HHIIII"Hematology_Department

4.2.6.2. From Yumizen H550 to LIS

SEQ LEN OPT LT Element name Example
type
0 3 R F Segment ID ORC
1 2 R F Order Control gg (Status Change)
21 AHematology Department
17 20 O AN |Entering Organization | Hematology_Department:
department name
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Example of a common order segment sent by Yumizen H550:
ORC|SCllllNNMMNNHematology_Department

4.2.7. OBR - Observation Request Segment

In the reporting of clinical data, the OBR serves as the report header. It identifies the
observation set represented by the following atomic observations. It includes the
relevant ordering information when that applies. It contains many of the attributes that

usually apply to all of the included observations.

The Universal Service Identifier field corresponds to any parameters or compatible

panels:

CBC
DIF

4.2, 7.1. From LIS to Yumizen H550

SEQ LEN OPT It';":: Element name Example
0 3 R F Segment ID OBR
1 4 O N Set ID - OBR 1
CBC
4 10 R oL :fdglr\wlﬁ;;?l Service :estopsgel-
m DIF
51 789456"JOHN DOE
16 20 O AN | Ordering Provider 789456: physician ID
30 JOHN DOE: physician name

Example of an observation request segment sent by LIS:
OBR[1[[|ICBCIIIIIII789456AMISTER PHYSICIAN

Output Format for Host Connection
Ref: RAAO66CEN

4.2.7.2. From Yumizen H550 to LIS

LEN OPT i1 Element name
type

0 3 R F Segment ID OBR
1 4 R F Set ID - OBR 1
DIF
; ; Test panel:
4 20 R oL Umve.r.sal Service
Identifier = CBC
s DIF
51 789456 JOHN DOE
16 20 (6] AN  |Ordering Provider 789456: physician ID
30 JOHN DOE: physician name
20161012161021
22 14 R pr |Results Rpt/Status | yyyypMDDhhmmss: date and time
Chng Date .
of the result delivery
F
25 1 R F Result Status F (Final)
34 41 R AN | Technician LoginName

LoginName: user login name

Example of an observation request segment sent by Yumizen H550:
OBR/[1||CBC|llIIII789456AMISTER PHYSICIAN]|||||20161012161552|||F||||||//|LoginName
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4.2.8. OBX - Observation Result Segment

The OBX segment is used to transmit a single observation or observation fragment. It
represents the smallest indivisible unit of a report. The OBX segment can be linked to a

SPM or an OBR segment.

4.2.8.2. From Yumizen H550 to LIS with the SPM Segment

LEN OPT i1 Element name
type

0 3 R F Segment ID OBX
1 4 R F Set ID - OBX 1
NM
2 2 R F Value Type NM (Numeric)
40 35659-2"Age at specimen
collection”"LN
10 35659-2: LOINC code
3 R F |Observation Identifier | Age at specimen collection: name of
26 . .
the transmitted observation
5 LN: Logical Observation Identifiers
Names and Codes (LOINC)
5 3 R N Observation Value 35_ .
35: patient age
13
6 2 R F o |Unit a
nits a (Year)
Observation Result F
" 1 R F Status F (Final)

4.2.8.1. From LIS to Yumizen H550 with the SPM Segment
SEQ LEN OPT et Element name Example
type
0 3 R F Segment ID 0BX
1 4 o} N Set ID - OBX 1
NM
2 2 O CL |Value Type NM (Numeric)
24 35659-2"Age at specimen
collection”LN
10 35659-2: LOINC code
3 10 0 F |Observation Identifier | Age at specimen collection: name of
the transmitted observation
2 LN: Logical Observation Identifiers
Names and Codes (LOINC)
5 3 0 N |ObservationValue |32
35: patient age
13 d"Day*UCUM
cL Unit:
6 le) CL |Units = a’rYear"UCUM or a (Year)
® mo”MonthAUCUM or mo
4 F (Month)
m  d"Day"UCUM or d (Day)
Observation Result F
" 1 © F Status F (Final)

Example of an observation result segment sent by LIS:
OBX|1|NM|35659-2"Age at specimen collectionALN||36|a*YearAUCUM]||||F

Output Format for Host Connection
Ref: RAAO66CEN

Example of an observation result segment sent by Yumizen H550:
OBX|1|NM|35659-2"Age at specimen collection LN||36|al||||F
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4.2.8.3. From Yumizen H550 to LIS with the OBR Segment

LEN OPT Input Element name
type
0 3 R F Segment ID 0BX
3
Incremented by one at each OBX
1 4 R N SetID - OBX segment in the OBR segment,
starting with 1.
ST
2 2 R CL |Value Type NM (Numeric)
ST (String)
24 742-7"MON#"LN
10 (0] oL 742-7: LOINC code
3 10 R oL |Observation Identifier | MON#: parameter English name
5 R E LN: Logical Observation Identifiers
Names and Codes (LOINC)
5 16 R AN | Observation Value 2'4_
2.4: parameter value
. 10/F/9/E/L
6 10 R OL  |Units 10/F/9/E/L: parameter unit

Output Format for Host Connection
Ref: RAAO66CEN

LEN

110

20

15

AN

CL

References Range

i1 Element name
type

xx - yy*"REFERENCE_RANGE&xx -
yy~CRITICAL_RANGE&Child1*CHI
LD_CATEGORY

One or more ranges (used to
evaluate the abnormal flags of the
parameter) are sent as follows:
range valuesi/range type1&range
values2/range type2&...

XX - yy: range values

REFERENCE_RANGE: range type

m  REFERENCE_RANGE
= CRITICAL_RANGE
m  CHILD_CATEGORY

If the range type is
"CHILD_CATEGORY", then the
range values must contain the name
of the child category.

CL

oL

Abnormal Flags

L~F

L: abnormal flag

L (Low)

H (High)

LL (Critically low)
HH (Critically high)

> (Off scale high)
A (Abnormal)
N (Normal)

]
]
]
]
m < (Off scale low)
]
]
]
F

: qualification flag
F (Other)
X (Rejected)
Z (Warning)

11

Observation Result
Status

F
F (Final)

16

41

Responsible Observer

LoginName
LoginName: user login name
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Example of an observation result segment sent by Yumizen H550:
OBX|1|NM|789-8ARBCALN||507|10/F/4/E/uL|404 - 604 "REFERENCE_RANGE]|~F||F|II|
LoginName

4.2.9. MSA - Message Acknowledgment Segment

The MSA segment contains information sent while acknowledging another message.

4.2.9.1. From LIS to Yumizen H550

LEN OPT 10z Element name
type

0 3 R F Segment ID MSA

AA

Acknowledgment AA (Accept)

Code AE (Error)

AR (Reject)
2016101214500200002
Message Control ID of the

corresponding message sent by the
Yumizen H550.

1 2 R CL

2 19 R AN | Message Control ID

Example of a message sent by LIS:
MSA|AA|2016101214500200002

Output Format for Host Connection
Ref: RAAO66CEN

4.2.9.2. From Yumizen H550 to LIS

LEN OPT i1 Element name
type

0 3 R F Segment ID MSA

AA
Acknowledgment AA (Accept)
Code AE (Error)
AR (Reject)

2016101214500200002

2 19 R AN |Message Control ID | Message Control ID of the
corresponding message sent by the

LIS.

1 2 R CL

Example of a message sent by Yumizen H550:
MSA|AA|2016101214500200002

4.2.10. ERR - Error Segment

The ERR segment is used to add error comments to acknowledgment messages.

4.2.10.1. From LIS to Yumizen H550

Input

SEQ LEN OPT Element name Example
type B

0 3 R F Segment ID ERR

3 20 R CL HL7 Error Code 203
Error code

. E

4 1 R CL |Severity E (Erron)

8 250 o AN User Message The Version ID is not supported
Error message
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Example of a message sent by LIS:
ERR]||203|E||||The Version ID is not supported

Error Context Concerned
code Segment / Field

4.2.10.2. From Yumizen H550 to LIS

SEQ LEN OPT 1oz Element name Example
type
0 3 R F Segment ID ERR
101
3 20 R CL |HL7 Error Code
Error code
. E
4 1 R CL  |Severity E (Erron)
A required field is missing from a
8 250 O AN |User Message segment
Error message
Error code

Error Context Concerned
code Segment / Field

Mgssage 200 Unsupported The Message Type is not supported. MSH-9
rejected message type
M.essage 201 Unsupported The Event Code is not supported. MSH-9
rejected event code
M.essage 202 Unsuppgrtgd The Processing ID is not supported. MSH-11
rejected processing id
Message| 5y |Unsupported |py,o yergion ID is not supported. MSH-12
rejected version id
Message Unknown key . SPM
rejected 204 identifier The order to delete does not exist. SAC
Message Duplicate key The ID of the patient, order, etc., already

) 205 |, o ) SPM
rejected identifier exists.
Message Application The analyzer is not be able to manage

) 9 206 PP the message because of an error at the | Not applicable
rejected record locked -

application storage.
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error

Message 207 Application A catch-all for internal errors not Not applicable
rejected internal error explicitly covered by other codes. PP
Message Segment The message segments were not in the
9 100 9 proper order, or required segments are Not applicable

error sequence error o

missing.

. ) A required field is missing from a

Message 101 quglred field segment or a required component is Not applicable
error missing TR :

missing in the field.
Message 102 | Data type error The field contains data of the wrong Not applicable
error input type.

A field (that must contain only
Message 103 Table value not prec.ieflned value) was gompared Not applicable
error found against the corresponding table, and no

match was found.
Message 104  |Value too long A value exceeded the normative length. | Not applicable

Example of a message sent by Yumizen H550:
ERR||[101|E]|||A required field is missing from a segment

4.2.11. Special Characteristics for HORIBA Medical Data

4.2.11.1. Data Presentation

Parameters CBC Code | Conventional Si mmol/L NETED)
(international)

White Blood Cell
Red Blood Cell

Hemoglobin

RBC
HGB

108/uL 109/L 109/L 102/uL
108/uL 1012/ 1072/L 10%/uL
g/dL g/L mmol/L g/dL
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Parameters CBC Code | Conventional Sl mmol/L Japan Parameters DIFF Code | Conventional Sl mmol/L
(|nternat|onal) (international)
Hematocrit Basophils # BAS# 103/uL 10%/L 109/L 10%/uL
Mean Corpuscular MCV pm3 fL fL L Basophils % BAS% % % % %
eI Large Immature Cells # LIC# * 10%/uL 10%/L 10%/L 10%/uL
Mean C I MCH fmol
H ee,ir:,gggfr? seutar P9 P9 mo P9 Large Immature Cells % LIC% * % % % %
Mean Corpuscular MCHC g/dL g/L mmol/L g/dL
Hemoglobin
Concentration * USA only: PDW, PCT, P-LCC, P-LCR, RDW-SD, LIC# and LIC% have not
Red Distribution Width  RDW-CV % % % % been validated for a clinical diagnostic use in USA for this instrument.
Red Distribution Width  RDW-SD * pum?3 fL fL pm?3
Standard Deviation
Platelets PLT 103/uL 10%/L 10%/L 104/uL
Platelet Distribution PDW * um?3 fL fL pm?3
Width .
Platoletorit pCT * % UL UL % 4.3. Laboratory Testing Workflow Examples
Platelets - Large Cell P-LCC * 108/uL 109/L 10%/L 10%/uL
Count
Platelets - Large Cell P-LCR * % % % %
Ratio Calculation
Mean Platelet Volume ~ MPV - fL fL fL 4.3.1. LIS to Yumizen H550 standard test request
Parameters DIFF Code | Conventional mmol/L NETED] Message without optional segments
(mternatlonal)
Lymphocytes # LYM# 103/pL 109/L 109/L 102/uL MSH|A~\&|Application|Facility| HORIBA_MEDICAL|20231006095423||OMLAO33AOML_033|
2023101113502000002|P|2.5
Lymphocytes % LYM% % % % %
PID[1]|PIDO002AAAAPI||Doe”John||19800926|M
Monocytes # MON# 103/uL 109/L 10%/L 102/uL
SPM|1|0123456789||WBl|||[[IP|l[||20161012145110|20161012181002
Monocytes % MON% % % % %
Neutrophils # NEU# 3 0 0 » ORCINWIIIlIINNNI"Hematology_Department
eutrophils
P 10%uL 10°L 0L 10%AL OBR|1[[[CBC[I[[789456AMISTER PHYSIGIAN
Neutrophils % NEU% % % % %
Eosinophils # EOS# 103/uL 109/L 10%/L 10%/uL
Eosinophils % EOS% % % % %
Output Format for Host Connection 45
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Message with optional segments

MSH|~~\&|Application|Facility| HORIBA_MEDICAL|20231006095423||OMLAO33AOML_033|
2023101113502000002|P|2.5

PID|1||PIDO002AAAAP||Doe”John||19800926|M

NTE|1||the patient is afraid of needles|G
SPM]|1|0123456789||WB|||[||P||[ll20161009145110|20161009181002
OBX|1|NM|35659-2/Age at specimen collectionALN||36/a*Year"UCUM|||||F
SACI|llllo123412]1

ORCINWII[[IINIINII"Hematology_Department

oBR1[lICBCIlIIlIINI789456 AMISTER PHYSICIAN

NTE|1|lorder comment|G

4.3.2. Yumizen H550 to LIS acknowledgment

Message accepted

MSH|A-~\&H550/007YAXH03025/1.2.5.1JHORIBA_MEDICAL|Application|Facility|
20231011152010||ORLAO34A0RL_034/2023101113502000003|P|2.5]|[|[[UNICODE UTF-8

MSA|AA|2023101113502000002
Message rejected

MSH|A~\&H550A007YAXH03025/1.2.5.1|HORIBA_MEDICAL|Application|Facility|
20231011152010||ORLAO34A0RL_034/2023101113502000003|P|2.5]|[|[[UNICODE UTF-8

MSA|AR|2023101113502000002
ERR]||203|E|||| The Version ID is not supported

Output Format for Host Connection
Ref: RAAO66CEN

Message error

MSH|A~\&|H550/123456A"1.0.0|HORIBA_MEDICAL [setting|setting[20161012152010]|
OMLA034A0ML_034]2016101215200200003|P|2.5]]||[||UNICODE UTF-8

MSA|AE|2016101214500200002
ERRY||101|EJ||| A required field is missing from a segment

4.3.3. Yumizen H550 to LIS standard result

MSH|A~\&|H550A007YAXH03025/1.2.5.1|HORIBA_MEDICAL|Application|Facility|
20231011135020||OULAR22A0UL_R22|2023101113502000001|P|2.5||[||[UNICODE UTF-8

PID[1||AAAAP]

SPM[1]5|IwBJ||lllIP

OBX|1|NM|35659-2/Age at specimen collectionLN]||a]||||F
OBR{1[|[DIF[IIIIINNINI20230929144558] |||l l[[technician
ORCISC

NTE[1|L]
PAANOT_EFFECTIVE~PAMCONTROL_FAILED~PAMREAGENT_EXPIRED~PANOPEN~PAATECHNI
CIAN_ANALYSIS~PALARGE_IMMATURE_CELLS||

OBX|1|NM|21000-5"RDW-SDALN]||41.6lum3|37.0 - 49.0AREFERENCE_RANGE|N~F]||F][[|[Tech_111
OBX|2|NM|55432-9ALIC#ALN||0.29]10E3/uL|0.00 - 0.10AREFERENCE_RANGE|H~F|||F||[[[Tech_111
OBX|3|NM|55433-7ALIC%ALN]|3.7|%0.0 - 1.0AREFERENCE_RANGE|HH~F|||F||[[[Tech_111
OBX|4|NM|704-7ABAS#ALN]||0.05|10E3/uL|0.00 - 0.15AREFERENCE_RANGE|N~F|||F||[[[Tech_111
OBX|5|NM|48386-7~P-LCRALN]||0.1]|%|18.0 - 50.0AREFERENCE_RANGE|L~F|||F|l|[[Tech_111
OBX|6|NM|711-2AEOS#ALN]||0.27|10E3/uL|0.00 - 0.50AREFERENCE_RANGE|N~F|||F||[[Tech_111
OBX|7|NM|706-2ABAS%ALN]0.7|%0.0 - 2.0AREFERENCE_RANGE|N~F|||F|||[[Tech_111
OBX|8|NM|5905-5AMON%ALN|2.4|%]4.0 - 12.0AREFERENCE_RANGE|L~F|||F]|[|[Tech_111
OBX|9|NM|713-8AEOS%ALN||3.5|%0.5 - 7.0AREFERENCE_RANGE|N~F|||F||[|[Tech_111
OBX|10|NM|51631-0APDWALN|[15.2]Jum3|11.0 - 22.0AREFERENCE_RANGE|N~FJ||F|||[[Tech_111
OBX|11|NM|787-2AMCVALN]|95.6{um3|76.0 - 100.0AREFERENCE_RANGE|N~Z|||F||[|[Tech_111
OBX|12|NM|742-7AMON#ALN]||0.18[10E3/uL|0.20 - 0.80"REFERENCE_RANGE|L~F|||F]|[|[Tech_111
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OBX|13|NM|AP-LCCALN||0]10E3/uL|44 - 140AREFERENCE_RANGE|L~F|||F||[Tech_111
OBX|14|NM|731-0ALYM#ALN|[2.14/10E3/uL|1.00 - 3.00AREFERENCE_RANGE|N~F|||F][[|[Tech_111
OBX|15|NM|785-6AMCHALN]|30.9|pg|27.0 - 34.0AREFERENCE_RANGE|N~F|||F||[|[Tech_111
OBX|16|NM|736-9ALYM%ALN|[27.2|%]15.0 - 45.0AREFERENCE_RANGE|N~F|||F||[[Tech_111
OBX|17|NM|32623-1AMPVALN|9.1lum3|8.0 - 11.0AREFERENCE_RANGE|N~FJ||F|[[Tech_111
OBX|18|NM|786-4AMCHCALN||31.6|g/dL|32.0 - 35.0 " REFERENCE_RANGE|LL~F|||F||[[[Tech_111
OBX|19|NM|751-8ANEU#ALN||6.70|10E3/uL|1.60 - 7.00AREFERENCE_RANGE|N~F|||F||[|[Tech_111
OBX|20|NM|770-8ANEU%ALN||66.2|%40.0 - 73.0AREFERENCE_RANGE|N~F|||F|[[Tech_111
OBX|21|NM|4544-3AHCTALN|[37.3|%35.0 - 52.0AREFERENCE_RANGE|N-~Z||F|[[|[Tech_111
OBX|22|NM|718-7AHGBALN]|[12.3|g/dL|11.5 - 17.0AREFERENCE_RANGE|N~F|||F||[Tech_111
OBX|23|NM|51637-7APCTALN]||0.45|%0.15 - 0.40AREFERENCE_RANGE|H~F|||F||[[Tech_111
OBX|24|NM|789-8ARBCALN)||4.47|10E6/uL|3.80 - 6.00AREFERENCE_RANGE|N~Z|||F||[[[Tech_111
OBX|25|NM|777-3APLTALN|[206|10E3/uL|150 - 400"REFERENCE_RANGE|N~F|||F||[[[Tech_111
OBX|26|NM|788-0"RDW-CVALN||14.5|%|11.0 - 17.0AREFERENCE_RANGE|N~F|||F][[|[Tech_111

OBX|27|NM|6690-2AWBCALN]||9.63|10E3/uL|3.50 - 10.00AREFERENCE_RANGE|N~F|||F]|l||
Tech_111

4.3.4. LIS to Yumizen H550 acknowledgment

MSH|~-\&Application|Facility| H550A007YAXH03025/1.2.5.1HORIBA_MEDICAL|
20231011144636||ACK|2023101113502000001|P|2.5

MSA|AA|2023101113502000001

Output Format for Host Connection
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