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I. What is HL7?



Health Level 7 is a "standard for electronic data interchange in a health care environment." It has been (and continues to be) developed by a consortium of providers, vendors, consultants.



Level 7 refers to ISO-OSI 7 layer model for open systems interconnection: the standard addresses the 7th (application) level of the OSI model.  In other words, it says nothing about the nature of the underlying transport, network, or hardware layers.  The application layer is concerned with definitions of data exchanged, timing of exchanges, and error checking/acknowledgment at the application level.



HL7 was primarily developed for exchange of information among different systems within institutions: tracking patient admission/discharge/transfer events, billing, orders, queries and results of laboratory tests, etc.  It is not well developed for dealing with the diverse elements of a comprehensive EMR, or for data exchange between institutions -- although a goal is to extend the standard to include these functions.



Other standards:



X12: Standards for (principally) billing & insurance transactions.



ASTM 1238: Standards for laboratory data reporting.



IEEE MEDIX: Developing abstract object-oriented model for data interchange. Not yet implemented anywhere as far as I'm aware.



II. Message Categories



Query-Response vs. Unsolicited report-response: hence trigger event may be query for a result, or event occurring in initiating application (patient admitted, eg)



General Message Categories:



Control and Query:

	--Query for lab results on a patient

Admission/Discharge/Transfer

Order Entry

Financial transactions

Observation Reporting:

	Observational Report - Unsolicited (ORU)

	Observational Response Report (ORF)



III. Message Structure:



General structure and syntax:



Each HL7 message has a message type (table below), and is composed of an array of required or optional message segments. Each segment is composed of fields, which consists in turn of components, and sometimes sub-components. Certain fields may repeat.  A standard set of delimiters is generally used within each segment:

	

	Segment terminator: 	<CR>		(the only invariant)

	Field separator: 		 |

	Component separator:	 ^

	Sub-component separator: &

	Repetition separator:	 ~

	Escape character:		 \



Use of other delimiters is permitted (with exception of segment terminator), and delimiters are defined in the second field of the message header segment for each message(below).



A point of potential confusion: while messages types "belong" to certain categories (ex, ADT messages are of type ADT; QRY to Query and control), and segments likewise are defined in categories, a message type may contain segments of different categories. For example, message type ORM, a finance message, includes a PID segment, from category ADT.  



Message Segments:



A. Message control segments: used in many message types (not an exhaustive list): 

	MSH: Message header segment: required in all messages; contains field delimiters, version information, message type, sending and receiving ID, etc. (Table)

	MSA: Message acknowledgment segment

	ERR: Error segment

	QRD: Query definition segment

	QRF: Query filter segment: includes filters for starting time, ending time, etc.



B. ADT segments: some of the more interesting ones

	PID: Patient ID segment: A virtually exhaustive 27 field segment of patient demographics(see below).



	AL1: Patient allergy information: used almost in the ADT context, but this segment could be appropriated for use in a user-defined message type.



C. Order Entry: 

	OBR: Observation request segment: initially used for ordering diagnostic tests, etc., this segment also serves as a "header" segment for any reports of "observations" (below)



D. Observation Reporting:

	OBX: Observation segment -- to contain any single observation.

�

Boston Collaborative approach to adopting HL7 message types:

 A Query-Response model: 



	Models for sending and receiving messages the unsolicited message model and the query-response model.  We use the query-response model where the requesting institution sends a RQI (request for patient information) message and the responding institution sends back a RPI (response patient information) message.



The RQI message contains the following segments (some options excluded; [] indicates optional field in Boston Collaborative specifications):



MSH            message header segment

[QRD            query definition segment

	[QRF]	query filter

]

[PRD]		provider ID

PID            patient identification segment



The RPI message contains the following segments (some options excluded; {} indicates these may repeat, e.g., problem #1, problem #2, etc.; [] indicates optional field in Boston Collaborative specifications):



MSH            message header segment

MSA            message acknowledgment segment

[QRD            query definition segment

	{QRF}	query filter

]

[PRD]		provider ID

PID            patient identification segment



{PRB}		problem

{RXE}		medication

{AL1}		allergy

{PV1}		patient visit

{OBR			observation (note) header

	{OBX1}	observation text contents

}



The agglutinator begins by sending a query message to a server which handles retrieving the data from the databases of one of the hospitals.  This message consists of four segments, they are the MSH segment, the QRD segment, the QRF segment, and the PID segment.



An example valid message from the agglutinator would be (and indeed what we are currently using):



MSH|^~\&|agglutenator|1111-1111-11|MGH-EMRS|MGH-	EMRS|19960510180715||RQI^A04|19960510180715-agglutenator-1111-1111-	11|P|2.2|||NE|NE

QRD|19960510180715|I||19960510180715-RQI-agglutenator-1111-1111-	11|||10000^LI||OTH|ALL

QRF|ALL||19960610||PMAVN^1|ANY|ANY|ALL

PID|||||ALLEN^FRIEDA||19260803|F



The server which handles retrieving the data from the databases of one of the hospitals responds by sending a response message.  This message consists of at least three segments, and up to 13 segments.  The required segments are the MSH segment, the MSA segment, and the PID segment.  The optional segments are the QRD, QRF, PRD, PRB, RXE, AL1, PV1, PV2, OBR, and OBX segments.



An example valid message from the agglutinator would be (and indeed one we are currently using):



MSH|^~\&|MGH-EMRS|MGH|agglutenator|1111-1111-11|19960506||RPI|19960506|P|2.2|

MSA|AA|19951029164905-agglutenator-1111-1111-11|

QRD|19951029164905|I||19951029164905-RQI-agglutenator-1111-1111-11|||10000^LI||OTH|ALL||T|

QRF|ALL|19900101|19971129||0000N^6|ANY|ANY|ALL|

PID|||4000001^^^MGH||ALLEN^FRIEDA^CUMMINGS|BROWN|19260803|F||WHITE|3 Massachusetts Ave.^Boston^MA^02157||6175551212|6177262066|English|SINGLE|Roman Catholic||987654321||||||||Y|

PRB|UC||3250^SEIZURE DISORDER^MGH|||1|19951029164905|||||||^Active|

PRB|UC||3250^HYPOTHYROIDISM^MGH|||1|19951029164905|||||||^Active|

PRB|UC|19551012164905|3250^HEPATITIS^MGH|||1||||||||^Active|

RXE|1^tid^^19960408|8256^Phenytoin^MGH|100||^mg^|^PO^||||||0|||8146||1|

RXE|1^QD^^19960408|8256^Synthroid^MGH|0.1||^mg^|^PO^||||||0|||8146||1|

AL1|1||7541^IV contrast dye|||19960411|

PV1|1|P||R|||||||||||||||23|||||||||||||||||||||||||19960127||||||

PV2|||^Seizure Disorder|||||||||||

PV1|2|P||R|||||||||||||||23|||||||||||||||||||||||||19950810||||||

PV2|||^Thyroid Storm|||||||||||

OBR|1|||^R|||19960127|||||||||||||||||||||||||^^^mgh-emrs||||

OBX|1|TX|0|| January 27, 1996~~Robert Petri, M.D. ~44 New Street~Boston, MA 02021~~     Re: Allen Frieda~     MGH# 400-00-01~~Dear Dr. Petri,~~I had the pleasure of seeing Miss. Allen in the Epilepsy Clinic today.  As you know, this is the first clinic visit for this 56 year old right handed female.   She presents with a chief complaint of periodic impairment of consciousness and myoclonic episodes over the past 5 years.  The patient had no significant prior neurological history up until...................review tests and initiate changes in medications.~~Thank you for allowing us to participate in her care.  If you have any further questions please do not hesitate to contact us.~~Sincerely,~~~~Raymond Badman, MD~|||||||||||^BADMAN^RAYMOND^^MD^^^PERSNL_PUBLIC

OBR|2|||^R|||19950810|||||||||||||||||||||||||^^^mgh-emrs||||

OBX|2|TX|0||August 10, 1995~~Robert Petri, M.D. ~44 New Street~Boston, MA 02021~~Re:  Frieda Allen~    MGH# 400-00-01~~Dear Dr. Petri,~~Mrs. Allen was seen in the Emergency room today.  This is the eighth ER visit for this 69 year female with a chief complaint of palpitations and racing thoughts over the past 48 hours.  The patient has had many prior emergency room visits with similar complaints.  Each time it was apparently an overdose of her Synthroid medication. ~~Past medical history includes...........will be admitted for observation. ~~Thank you for allowing us to participate in his care.  If you have any further questions please do not hesitate to contact us.~~Sincerely,~~~~John Homer, MD|||||||||||^HOMER^JOHN^^MD        ^^^PERSNL_PUBLIC



�

MSH



Field No�Field Name�segments�DT�HL7 req’d�we use�value (example) ��1�field separator���R�r�|��2�encoding chars���R�r�^~\&��3�sending application��ST��r�“mgh-emrs”��4�sending facility��ST��r�MGH medicar pr id��5�receiving application��ST��r�“agglutinator”��6�receiving facility��ST��r�CHIBOS medicare n��7�date-time of message����r�19960508��8�security�������9�message type��CM�R�r�RPI��10�message control id��ST�R�r�timestamp of message, 19960508��11�processing id��ID�R�r �P (production)��12 �version id��ID�R�r�2.2 (hl7 version)��13�sequence number�������14�continuation pointer�������15�accept acknowledge type�������16�application ack type�������17�country code�������



examples:



MSH|^~\&|SENDING_APP|SENDING_FACIL|RECEIVING_APP|RECEIVING_FACIL|DATE-TIME_MSG| |MSG_TYPE|MSG_CONTROL_ID|PROCESSING_ID|VERSION-ID



to agglutinator:

MSH|^~\&|MGH-EMRS|MGH|agglutinator|CHIBOS|1111-1111-11| |RPI|10001|P|2.2



from agglutinator:

MSH|^~\&|agglutenator|1111-1111-11|mgh-emrs|1111-1111-11|19951029164905| |RQI^A04|19951029164905-agglutenator-1111-1111-11|P|2.2| | |NE|NE



comments:



Field 3: each site has their own identifying string which is assigned by the designer of the agglutinator, the agglutinator sends “agglutinator”

Field 4&6: we don’t currently use this and fill it in with a dummy number (1111-1111-11).

Field 9: the string “RQI^AO4” is our custom string sent from the agglutinator to signify that the message is a query for sending. the string “RPI” is our custom string sent from the responding database to signify that the message is a response.

Field 10: we don’t currently use this.

NOTE: at this time, agglutinator is spelled with an “e” as agglutenator.

�

QRD



Field No �Field Name�segments�DT�HL7 req’d�we use�value (example)��1�date-time ��TS�R�r�19960508��2�query format code��ID�R�r�R (record-oriented format)��3�query priority��ID�R �r�I (immediate)��4�query id��ST�R �r�int (reflected RQI QRD 4)��5�deferred response type�������6�delayed response type�������7�quantity limited req�number^LI�CQ�R�r�10000^LI (lines)��8�who subject filter�last^first�ST�R�r�patient name (last, first)��9�what subject filter��ID�R�r�OTH (other)��10�what dept data code��ST�R�r�ALL��11�what data code qual�������12�query results level��ID��o�T (full)��



examples:



QRD|DATE-TIME|QRY_FORMAT_CODE|QRY_PRIORITY|QRY_ID| | |QUANTITY_LIM_REQ|WHO_SUBJECT_FILTER|WHAT_SUBJ_FILTER|DEPART_CODE| |QRY_RESULT_LEVEL|



to agglutinator:

QRD|19900508|R|I|20002| | |LI|FRANKLIN^JAMES|OTH|ALL| |T|



from agglutinator:

QRD|19951029164905|R|I|19951029164905-RQI-agglutenator-1111-1111-11|||LI||OTH|ALL





comments:



Field 4: an identifier created by the agglutinator that is different for every query.

Field 7: number of lines for maximum total response from responding system.

�QRF



Field No �Field Name�segments�DT�HL7 req’d�we use�value (example)��1�where subj.filter��ST�R�r�ALL��2�start date-time��TS ��o�begin. query range��3�end date-time��TS��o�end query range��4�what user qualifier�������5�other subject filter�text^no�ST��o�which components req’d & no. of them (eg, PMA^10)��6�which date-time����o�ANY��7�which d-t status����o�ANY��8�d-t selection qual����o�ALL��



examples:



to agglutinator:

QRF|ALL|19600101|19960101| |PMAVN^5|ANY|ANY|ALL



from agglutinator:

QRF|ALL| |19960610||PMAVN^1|ANY|ANY|ALL



comments:



Field’s 2 and 3: There are three situations that need to be coded for in interpreting a QRF segment of the HL7 query:

	1) field 2 and field 3 are specified.

	2) field 3 and field 5 are specified, and a number must be in field 5

after the letter codes (field 5 is home-grown).

	3) fields 2,3,and 5 are not specified.  Only demographic data is

allowed.

Field 5: not currently used.

�

PID



Field No. �Field Name�segments�DT�HL7 req’d�we use�value (example)��1�set ID - patient id�������2�patient id  (external)�id_no^^^assign_fac�CK��o�eg, CH pid no, med pr no��3�patient id (internal)�id_no^^^assigning_fac.�CM�R �r�eg, MGH pid no., “ “��4�alternate patient id�������5�patient name�last^first�PN�R�r�last, first��6�mother’s maiden�������7�date of birth��DT��r�19570608��8�sex��ID��r�M��9�patient alias�������10�race�������11�patient address�������12�county code�������13�phone no - home �������14�phone - business�������15�language- patient�������16�marital status�������17�religion�������18�pt account no�������19 �SSN�������20�drivers license no�������21�mother’s id�������22�ethic group�������23�birth place�������24�multiple birth ind�������25�birth order�������26�citizenship�������27�veterans status�������



examples:



PID| | |patient_internal_id^^^assigning_facility| |last^first^| |DOB|GENDER|



to agglutinator:

PID| | |111010100^^^MGH| |FRANKLIN^JAMES| |19570608|M|



from agglutinator:

PID| | | | |ALLEN^FRIEDA| |19260803|F|



comments:



Field 3: Internal patient ID only required when PID is in response to a request.

�

MSA



Field No �Field Name�segments�DT�HL7 req’d�we use�value (example)��1�acknowledge code��ID�R�r�AA (accept)��2�message control id��ST�R�r�no. (from RQI MSH 10)��3�text message��ST��o�error messages accepted��4�expected seq no�������5�delayed ack type�������6�error condition�������

examples:



MSA|ACK-CODE|MSG_CONTROL_ID|TEXT_MSG:ERRORS|



to agglutinator:

MSA|AA|199005029164905-RQI-agglutinator-1111-1111-11|



comments:



Field 2:  This is the query ID string from QRD field 4 of the original HL7 query from the agglutinator.

�

PRB



Field No �Field Name�segments�DT�HL7 req’d�we use�value (example)��1�action code��CE�R�r�UC (unchanged)��2�action date-time��DT�R�r�date-time of sending query��3�problem id�prob_code^text^cs�CE�R�r�no^diabetes^cs��4�instance id�������5�episode care id�������6�master prob no�identifier^sys_id�CM��r�no. (goes with obx: link)^medicare id��7�date estab����r�date-time problem established��8�antic.prob res. date�������9�actual prb res. date�������10�prob class.�������11�prob mgm discpln�������12�prob persistence�������13�prob conf status�������14�prob life cycle stat.�id^text^cs�CE��o�^Active^, Inactive, Resolvd��15� “ “ date-time�������16�prb date of onset��TS��o�date noticed by patient��17�prb ranking�������18�prb certainty�������19�prb probability�������20�pt awareness�������21�prognosis�������22�awareness prog�������23�family awareness�������24�security/sensitivity�������



examples:



PRB|ACTION_CODE|ACTION_DATE-TIME|prob_code^prob_text^coding_system| | |MASTER_PROB_NO| | | | | | | |^prob_status_text| |DATE_1ST_RECD|



to agglutinator:

PRB|UC|19960508|33456^DIABETES_MELLITUS^MGH^EMR| | |778899^MGH|19941109| | | | | | |^Active| |19740101|

�

									

RXE



Field No �Field Name�segments�DT�HL7 reqd�we use�value (example)��1�quantity / timing�quant^interval^durat^start-date/time^end-date/time^priority^condition^text^conjuction^order_seq�TQ�R�r�quant = 1 (order/prscr)

interval:Q<int>H, or

TID, ex(p.4-21)

durat: W2 (= 2wk; p.4-22)

priority: skip

condition: ex, PRN pain (ST)

text: optional text of sig from pharmacy -- skip 

conjunction, order seq: skip��2�give code�code^text^code-system�CE�R�r�no^metoprolol^NDC��3�give amount min.��NM�R �r �0 (default = 0)��4�give amont max�������5�give units�id^text^cs�CE�R�r �0 (for now)��6�give dosage form�������7�providers admin instr��ST��o�sig info (up to 200 char)��8�deliver to location�������9�subst status�������10�disp amt�������11�disp units�������12�no. refills�������13�DEA no.�������14�pharmacist ID�������15�prescription  no.��ST�R�r�0 if N.A.��16�no refills remaining�������17�no dispensed�������18�date last refill�������19�total daily dose�������20�needs human rev�������21�spec instr for pharm�������22�give per�������23�give rate amt �������24�give rate units�������

examples:



RXE|quantity^interval^duration^start-time^end-time^^^^^|med_code^med_text^coding_system|amount_min|amount_max

|^units_text^|^ROUTE_TEXT^|ADMIN_INSTRUCTIONS| | | | | | | |PRESCRIPT_NO|



to agglutinator:

RXE|1^QAM^INDEF^19890101^^^^^|442^HUMULIN^MGH|30| |^units^|^SC^|30 units s.c. QAM| | | | | | | |5128|

�

AL1



Field No .�Field Name�segments�DT�HL7 req’d�we use�value (example)��1�set id��SI�R�r�allergy number (1,2,3 ...) for pt.��2�allergy type��ID��o�DA (drug. allergy)��3�allergy code/desc.�^allergy_text�CE�R�r�allergen��4�allergy severity��ID��o�mild, moderate, severe��5�allergy reaction��ST��o�string, further description (15 char)��6�identification date��DT��o�date identified if known��

AL1|SET_ID| |^allergy_text| |ALLERGY_REACTION|DATE_IDENTIFIED|



to agglutinator:

AL1|1|DA|PENICILLIN| |ANAPHYLAXIS|19860101|

�

PV1



Field No �Field Name�segments�DT�HL7 req’d�we use�value (example)��1�set id - patient visit�������2�patient class��ID�R �r�default = U (unknown), or O, E, I, for Outpt., Emergency, or Inpt.��3�assigned location�������4�admission type�������5�preadmit no.�������6�prior location�������7�attending physician�id^last^first�CN��o�if available��8�referring md�������9�consulting id�������. ��������.��������.��������19�visit number��NM��o�if available��.��������.��������.��������44�admit date-time��TS��r�time only if avail.��45�discharge date-time ��TS��r�same date if outpatient��.��������.��������.��������.��������.��������.��������.��������.��������.��������50�alternate visit id�������

examples:



PV1| |PATIENT_CLASS| | | |ATTENDING_PHYSICIAN| | | | | | | | | | | |VISIT_NUMBER| | | | | | | | | | | | | | | | | | | | | | | | |ADMIT_DATE-TIME|DISCHARGE_DATE-TIME|



to agglutinator:

PV1| |O| | | |^OSLER^WILLIAM| | | | | | | | | |1| | | | | | | | | | | | | | | | | | | | |19910512|19910512|



�

PV2



Field No �Field Name�segments�DT�HL7 req’d�we use�value (example)��1��������2��������3�main problem for the visit�code^text^coding system�CE�R�r�6101^Diabetes^MGH��4��������5��������6��������7��������8�expected admit date��DT��o�19910512��9�expected discharge date��DT��o�19910512��

examples:



PV2| | |MAIN_PROBLEM| | | | |EXPECT_ADMIT_DATE-TIME|EXPECT_DISCHARGE_DATE-TIME|



to agglutinator:

PV2| | |6101^Diabetes^MGH| | | | |19910512|19910512|



�

OBR




Field No �Field Name�segments�DT�HL7 req’d�we use�value (example)��
1�set id - obs req����r�sequential note number.��
2�placer order no�������
3�filler ord. no.�������
4�universal service id�id^text^code_syst.�CE�R�r�“R” is text identifier for a text note��
5�priority�������
6�requested date-time��TS��o�date-time of the query��
7�observation’s date-time����r�date-time of the observation��
.��������
21
�
linkage
�
Segment_
ID^Number
�
��
o
�
(see below)
��
.��������
32�attending and location�id&last_name&first_name&middle_name^^^location���o�
identity of c
linician responsible for report
 content, 
and location
�
�


examples:



OBR| | | |^universal_service_id_text| | |OBS_DATE-TIME|



to agglutinator:

OBR|1| | |^R| | |19960127| | | | | | | | | | | | | | | | | | | | | | | | | |12345&CRIGLER&JOHN&F^^^mgh-emrs|



comments:



Field 1: The OBR segment is used as a header to send notes. The OBR segment contains data on where it is from, the OBX segment contains the actual note.  Every OBR needs to by paired with an OBX, and every OBX needs to be paired with an OBR. This number should be unique to every OBR/OBX pair, an be given sequentially starting with 1.



Field 21: 
This 
field
 is 
constructed
 
with 
the first sub-segment 
contain
ing
 the three letter code with 
which the 
segmen
t pointed to can be identified, 
like PV1 or PRB, if the segment i
s being transferred in the same 
message. The second sub-segment will contain the sequence number of the rel
evant segment within the set of
 
segments. If no link is to be implied, nothing should be filled in.




questions:




are we actually using Field 21?




�

OBX




Field No �Field Name�segments�DT�HL7 req’d�we use�value (example)��
1 �set id - obs simple�������
2�value type��ID�R�r�TX��
3�observation ident.�int_ref_to_mprno^text�CE�R�
o
�refers to mprn from PRB 6

(0 if no PRB for it)��
4�observation sub-id�������
5�observation value��ST��r�text of note, etc to 65K��
6�units�������
7�ref range�������
8�abnl flags�������
9�probability�������
10�nature abnl test�����
��
11�obs result status��
ST
�
R
�
o
�
“
F
”
 for final
�
�
12�date last nl�������
13�usr def access chk�������
14�date-time observat.��
��
�
��
15�producer id�������
16�resp. observer�id_no^last^first�CN��o�author of note if avail��


examples:



OBX| |VALUE_TYPE|int_ref_to_mpr^text_title| |OBSERVATION_VALUE| | | | | | | | |OBSERVATION_DATE-TIME| |AUTHOR|




to agglutinator:


OBX| |TX|
 
| |This is the first visit to our clinic for this 38 yo white ma
le with a history of diabetes
.
.
.
.| | | | | | | |19910512| |^OSLER^WILLIAM|




questions:




1) 
we don
’
t use 
field 3 but it is a required HL7 field, should we put some static text in it (the 
“value
”
 above is leftover from Peter
’
s comments)?








�
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