HL7 Generator Tool Overview (Manual Entry)

This tool is built into Microsoft Excel and has various tabs, some of which are for data input and some of
which are for configuration data.

Description of Tabs in the HL7 Generator Tool

Instructions Tab: Contains overall instructions and buttons to execute the generation

Gap Analysis7-8 Tab: Contains the overall data guidance/constraints provided by CDC and HHS
on 7/8/2020

Flatfile_Result_Use Tab: Data entry tab which allows the user to manually enter data into those
fields whose values cannot be pre-configured. This tab supports drop down menus for several
elements. The macro used ensures that all fields required to generate an HL7 v.2.5.1 compliant
message are populated and follow the expected format, when important.

Configuration Tab: Contains two parts that determine data mapping for each message
generated by the tool:

1. Static values to be included in specific data fields for all messages generated
a. If Column E — “Corresponding input column name (to replace if empty)” is
populated, the tool will only populate this entry if the corresponding input
column is empty.
2. References that map valid values from the dropDownValues tab to the data input
fields on Flatfile_Result_Use tab

dropDownValues Tab: Defines specific value sets that are valid for certain HL7 elements and
fields. Referenced by Configuration Tab and Flatfile_Result_Use Tab and allows for mapping
local codes used in the csv file that is being imported to the standard codes to be included in the
HL7 messages. If the lookup of the local value fails, it will then check to see if the input is in
column D (Standard code). If it matches the value in Column D, it will map the replacement
value to the HL7 message for that field.

Admin Tab: Defines overall flat file configuration (input/output directories for processing,
flatfile naming parameters) as well as validations and lookups to be used for various fields.

Summary of Steps to Generate HL7 Output Files from Manual Entry

Step 1: Set up folder structures for files
Step 2: Open the HL7 Generator Tool
Step 3: In Admin tab, specify file directory paths

Step 4: In Admin tab, specify ‘Test’ or ‘Prod’
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Step 5: In Admin tab, specify Interpartner “From” Value

Step 6: In Admin tab, specify the delimiter character to note multiple values (repeats) in a single
segment.

Step 7: In Instructions tab, click “Generate HL7 from Manual Entry” button to generate test output
Step 8: In Gap Analysis7-8 tab, view minimum required fields and indicate fields that your lab supports
Step 9: In Configuration tab, populate static meta-data values.

Step 10: In dropDownValues tab, map local lab values to standard HL7 values

Step 11: In Configuration tab, ensure that all standard HL7 values from dropDownValues tab are
represented in the bottom half of the tab

Step 12: In Flatfile_Result_Use tab, enter your data manually

Step 13: In Instructions tab, click “Generate HL7 from Manual Entry” button to generate output

Detailed Steps to Generate HL7 Output Files from Manual Entry

Step 1: Create a folder structure (suggested on Desktop of your Computer) with four folders: Input,
Output, Processed, Error. Write down the full paths of each of the folders.

I [+ = | CELRTesting

Home Share Wiew

T » CELRTesting »

-

Mame [Date modified Type Size
* Q
- Error 8/6/2020 10:48 AM File folder
Input 8/6/2020 10:47 AM File folder
¥ Output 8/6/202010:48 AM  File folder
=R Processed 8/6/2020 10:48 AM File folder
= f

3

Step 2: Open the HL7 Generator tool Excel file (NatELRFlatFile_GapAnalysis_HL7Generator.xIsm).
Enable all content and macros. Click on “Save As” and add your own unique filename to save your
specific configurations separate from the base tool file (i.e.
NatELRFlatFile_GapAnalysis_HL7Generator_Testing.xIsm).

Step 3. Go to the Admin tab of the tool. Enter the full directory paths for the Input, Output, Processed
and Error Directories from Step 1. If the order of the columns is changed on the Flatfile_result_use tab,
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update the “Flatfile_Result_Use column to count rows” to a required field. It currently points to
“Patient_ID.”

NatELRFlatFile GapAnalysis|

Insert  Page layout Formulas Data Review View ACROBAT Tell me what y:

B db Cut Calibri -l A A — ®-  EPWrpText General

Paste Blu'i' &'A',

. L0 g | €L
o ~ Format Painter Merge & Center $-% .00

Clipboard [l Font [l [l Number
B15 2 Jo || Test
| A ———— c

1 |Config Item /m.le cription FlatFile_(

2 |Input Directory C:\Users\riki.merrick\Documents\ELR\flatfileProject\cenMglized ELR\input [Abnormal

3 |Output Directory C:\Users' .merrick\Documents\ELR\flatfileProject\centralf§ed ELR\output Comments

4 |Processed Directory C:\Users\riki.merrick\Documents\ELR\flatfileProject\centrajffed ELR\processed Date_result_t
Disease_sym|

5 |Error Directory C:\Users\riki.merrick\Documents\ELR\flatfile Centralized ELR\error

6 |FlatFile_order_use column to count rows employed_in

7 |FlatFile_Result_Use final column oP Employed_in

8 | First_test

9 |Timeron FALSE flatfile_versic

10 |Number of Errors before exit o i d

11] Icy

12 lliness_onset

13| Instrument_ii

14 Instrument_n

15 |Current Usage (and MSH-11 i Test ~ Instrument_n

16 |Interpartner "From" value eTrueNorth

17 |Interpartner "To" value AIMSPlatform -

18 |Test result exclude from normal processing Test_kit_EUA_ID,Test_kit_model_ID,Test_kit_model_name,Test_result_code_system,Test_r|Order_result_

19 |Multiple value separator £ Order_test d

20 |Input file name csvToConvert.csv Ordered_test

21 |Debug mode FALSE Ordered_test

22 |Time zone ET

23]

24

25 |Notes:

26 |If HL7 Mapping is a particular segment configure the "Config" column with the template that will have the segment value to be replaced with|
27 |the value in the input column of the flat file.
28 Ordering fari

Step 4: On the Admin tab, select the appropriate value (Test or Prod) from the drop down for the field
Current Usage (and MSH-11 mapping).

MatELRFlatFile GapAnalysi

Formulas Data Review  View
e
e db Cut Calibri =M == #- Wrap Text General
Paste i BIU iR oh e | %
- Format Painter s === 535 Morgo&Contar - $ 7% 9 |5
Clipboard Fomt g Alignment . Number
B15 z Je || Test
4 A c
1 Config Item Description FlatFile_g
2 | Input Directory | 1 ELRNInput Abnormal fl
3 Output Directory \ i [Commaents
4 processed Directory cA A \ AELHL] et lzed ELK | Date_result
Disease_syrm
5 Error Directory [l oject'y d FLR\emor
6  FlatFile_order_use column to count rows A Emplayed_ir
7 Flatfile_Hosult_Use final calumn oP Employed_ir
8 First_test
9 Timer on FaLsE flatfile_verss
10 | Number of Errors before exit L Hospialized
1 ey
12 INress_onser
13
14 |
15 |Cumrent Usage (and MSH-11 map, [rest -
16 Interpartner “From” valse
17 Interpartner "To" value AiMselatform
18 Test result achide fram normal processing  Test_kis_FUA_ID,Test_kit_model_ID,Test_kit_model_name,Test_result_code_system,Test_r|
19 Multiple value separator H Order_test £
20 | input file name covToanvert.cov (Orderad_tes
21 | pebug mode FALSE
23 Tem zone Er
23] £,
2 Ordering_fac
25 Notes: Ordering_fac
26 |1t HL7 Mapping s a particulsr segment configure the "Config” column with the temalate that will have the segment value 1o be replaced with Ordering_fac
27 the value in the input column af the flat file, Ordering_fac
£ usaring far
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Step 5: On the Admin tab, in the field Interpartner “From” Value, input the appropriate value for your
organization (example below shows “YourOrganization”). This value is used in the InterPartner file name
for output files. For more information about setting up the Interpartner filename follow instructions in
“AIMS - CentralizedELR InterPartner Messaging Guide”. This step is important when using AIMS routing
services; when working directly with a jurisdiction they may have other information about this.

NatELRFlatFile_GapAnalysis|

Insert  Page layout Formulas Data Review View ACROBAT Tell me what you

e
D &b Cut = - %’Wrap Text General
p E@ Copy ~ — | == [== &0
avste ' Format Painter St SR $ oo Al
Clipboard I Font r Alignment P Number
B15 - I Test
A B C
1 | Config ltem |Va|ue Description FlatFile_C
2 | Input Directory C:\Users\riki.merrick\Documents\ELR\flatfileProject\centralized ELR\input Abnormal_flz
3 Output Directory C:\Users\riki.merrick\Documents\ELR\flatfileProject\centralized ELR\output Comments
4 Processed Directory C:\Users\riki.merrick\Documents\ELR\flatfileProject\centralized ELR\processed Date_result_t
Disease_sym|
5 |Error Directory C:\Users\riki.merrick\Documents\ELR\flatfileProject\centralized ELR\error
6 FlatFile_order_use column to count rows A Employed_in
7 FlatFile_Result_Use final column DP Employed_in
8 First_test
9 Timeron FALSE flatfile_versic
10 |Number of Errors before exit 0 Hospitalized
11 ICU
12 lllness_onset
13 Instrument_il
14 Instrument_n
15 [Current Usage (and MSH-11 mapping) : m—— - Instrument_n
16 | Interpartner "From" value < eTrueNorth ) Link_test_to_
17 |Interpartner "To" value atrorm Link _test to_
18 | Test result exclude from normal processing Test_kit_EUA_ID,Test_kit_model_ID,Test_kit_model_name,Test_result_code_system,Test_r|Order_result.
19 Multiple value separator g Order_test_d
20 |Input file name csvToConvert.csv Ordered_test
21 Debug mode FALSE Ordered_test
22 Time zone ET Ordered_test
23 Ordering_faci
24 Ordering_faci
25 Notes: Ordering_faci
26 |If HL7 Mapping is a particular segment configure the "Config" column with the template that will have the segment value to be replaced with{Ordering faci
27 |the value in the input column of the flat file. Ordering_faci
78 Nrdarino fari

On the Admin tab, note that Columns D-K contain the logic by which the different data fields are read,
transformed and output to the flat file. Please do not change these columns or the tool macros may
break.

On the Admin tab, the fields “Timer on” , “Number of Errors before exit” and “Debug mode” should be
used by developers or those trained with the macro to perform integration testing. This is documented
in “Developer Instructions”. By default “Timer on” and “Debug Mode” should be set to “FALSE” and
“Number of Errors before exit” should be set to 0.

If you notice any issues please contact AIMS Technical Assistance at informatics.support@aphl.org.
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Step 6: In Admin tab, specify the delimiter character to note multiple values (repeats) in a single field.
Note that the default character used is a semicolon (;). Use this delimiter to list multiple values in the
Disease_symptoms column. In the output, each value will be mapped to a separate OBX segment.

NatELRFlatFile_GapAnalysis

Insert  Page Layout Formulas Data Review View ACROBAT Q) Tell me what you

B db Cut Calibri KA T == & EPWapText General
Past E@CDPY' = — == &
ai; e ¥ Format Painer BIU-  -8-A-=== ¢35 EMerge&Center- $-% 2 <
Clipboard IF Font [ Alignment K Number
B15 - fe | Test
A B ©
1 |Config ltem |Va|ue Description FlatFile_C
2 |Input Directory C:\Users\riki.merrick\Documents\ELR\flatfileProject\centralized ELR\input Abnormal_fle
3 |Output Directory C:\Users\riki.merrick\Documents\ELR\flatfileProject\centralized ELR\output Comments
4 | Processed Directory c:\Users\riki.merrick\Documents\ELR\flatfileProject\centralized ELR\processed Date_result_t
Disease_sym|

5 |Error Directory C:\Users\riki.merrick\Documents\ELR\flatfileProject\centralized ELR\error
6 |FlatFile_order_use column to count rows A Employed_in
7 |FlatFile_Result_Use final column DP Employed_in
8 First_test
9 |Timeron FALSE flatfile_versic
10 |Number of Errors before exit [ Hospitalized
11 ICU
12 Iliness_onset
13 Instrument_ii
14 Instrument_n
15 |Current Usage (and MSH-11 mapping) |Test b Instrument_n
16 |Interpartner "From" value eTrueNorth Link_test_to_
17 |Interpartner "To" value AlMSPlatform Link_test_to_
18 Test result exclude from normal processs iL EUA_ID,Test_kit_model_ID,Test_kit_model_name,Test_result_code_system,Test_r|Order_result
19 |Multiple value separator @ Order_test d
20 |Input file name onvert.csv Ordered_test
21 |Debug mode FALSE Ordered_test
22 |Time zone ET Ordered_test
23 Ordering_faci
24 QOrdering_faci
25 |Notes: QOrdering_faci
26 |If HL7 Mapping is a particular segment configure the "Config" column with the template that will have the segment value to be replaced with|Ordering_faci
27 |the value in the input column of the flat file. Ordering_faci
28 Ardering fari

Step 7: Under the Instructions tab, click the “Generate HL7 from Manual Entry” button to generate a
test output. If a runtime error pops up, go through Steps 1 to 6 (especially Step 3) to ensure that all
setup steps are correct. If no runtime error is generated or no message appears, go to the Output
directory set up in Step 3 to find output files generated from the sample data that were included
through the Flatfile_Result_Use tab.
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A B C D

1 Gap Analysis document to support COVID-19 ELR flat file development efforts

2 | Tabs included in this file:

3 Instructions

4 Gap Analysis7-8 Generate HL7 from Manual Entry

5 Flatfile_Result_Use

6 Configuration

7 dropDownValues Process CSV and generate HL7

8 Admin

9

10|

11

12 |Instructions tab

13 Provides background and explanation of how this file is laid out, its usage and the purpose of each tab.

14

15 |Gap Analysis7-8 tab
This tab includes all the data elements that are desired (R, C, RE and O) for the flat file and how they will be mapped to HL7v2.5.1 ELR R1 message instal

16 default view.
Only elements that have an entry in the Flatfileheader column are included in the FlatFile Result Use tab with example data tab, and are needed in the -
Instructions Gap anshyiisT8 | Fltrie pest Ve [Tl cropDownvakees | adein % . .

Output folder showing generated file:

' ] = | Output
Home St view

« v » ThisPC » OSDisk (C) » CELRTesting » Output

Name Date modified Type Size

[] InterPartner-C

TEST--TEST~2020081008453400--STOP ~NationalELR_processed20200810084333csvToCon bt

Text Document 2TKB

<

Semnvemnall

Step 8: Go to the Gap Analysis7-8 tab. Filter on Column L, MUST SUPPORT in flatfile =Y. This displays
the minimum data fields that must be included in the input and output files.
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1 HHS guidance elements
Sort
_ MUST \ Supported °
HHS guidance . for
HHS element name / ) SUPPORT in by Lab GAP ANALYSIS NOTES .
. HHS Guidance comment |6/4/2020 HL7 |HL7 Field
description . flatfile (Y/N) i
verbiage mappi
ng
2 | -] - -] ]
0BX-23.1
Performing facility name and/or
3 CLIA number, if known C(R/RE) Al 121
0OBX-23.1
Performing facility name and/or

L4 CLIA numhber if known RE ¥ 123
it ap & vlattie et e Tl dropDownvakers | adein ® .
B

Gap Anahysis?-8

Review each data element and mark in Column M, Supported by Lab whether your lab can support the
particular required data field (Y/N). Enter any notes, other documentation that may help with
understanding what you are using to populate the field or anything needed for follow up in Column N,
Gap Analysis Notes, as necessary. Once you have validated that your lab can provide data for each of the
minimum required fields, proceed to Step 9.

Step 9: Go to the Configuration tab. The top part of the tab specifies static values that will be sent with
every HL7 message generated (i.e. your lab address and CLIA number) and which fields they are mapped
to in the HL7 message. If a field is left empty on the “Flatfile_Result_Use” tab, the field will be
automatically populated with the appropriate value from the “Configuration” tab if column E
“Corresponding input column name (to replace if empty)” is configured. Populate all fields in Column B,
Answer (local value) that are highlighted in yellow. The tool will reference these values to populate the
appropriate field when generating the HL7 message. You will need to create 1 tool file for each
submitting laboratory, if you are a data aggregator.
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26B0L 1143324397 51
EDCAP Surw Branch This fiekd can e beft blank 1f sxing the AIMS Foasting sarvice et Bace o the mame. Lok up the N0 for use in MSH-G 2 and also the informatic:
2I6ROL FMIIIAL 0416 (e

The bottom part of the Configuration tab refers to cells on the dropDownValues tab and indicates which
range of dropdown values are mapped to particular HL7 fields. See next step for more details on the
dropDownValues tab.

()

Chasg bean B0 T

BN eigsen-

EBENEREER TR FREIHIIIEATRESILARTRE RIS

Step 10: The dropDownValues tab maps input values from your lab for certain fields that may be
plaintext or locally coded to be standard values to be included in the HL7 output. Note that any input
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values in the Column C of the dropDownValues tab will be replaced with corresponding values in Column
G of the same row.

e On the dropDownValues tab, enter any transformation values for particular data fields as new
rows at the bottom of the tab, if additional values are needed, else update to your local values
in column C.

e Ensure that Column A, HL7 element / Field Name matches the name of the data column in Row 1
of the Flatfile_Result_Use tab.

e Also ensure that each row in Column C, Local Code represents all the local values that could be
received from your system / are familiar to your users; those are the values that will populate
the drop down menus.

O Notes:
= Transformation for county values starts on row 1100 (scroll way down!) —
because many counties have the same name in different states, it is
recommended that you include the state in the same field (we may update the
tool in the future to use a combined search, but for now) to get the right county
mapped.

e Column G Replacement Value is the standard value that will populate and replace your local
code in the output file. Verify that that this replacement value is correct. In most instances you
will want to use the standard code found in Column D. For example, in the screen below, a
Local Code value of “Medical Record Number” in cell C2 (yellow) will be replaced with the value
of “MR” as specified in cell G2 (orange), which is the standard code populated in cell D2.

- NatELRFlatFila GapAnalysis HLTGanorator - Excol

Insert  Pagelayout Formulas Data  Review View ACROBAT ) Telln 0. Riki Merrick

=X cut

Calibri LI . o = #-  EFwrap Ten 4 4 € =% Z AutoSum - E‘Y p

Paste B Copy - BTIU- - a-A- €2 5% ESiMorge &Conter » $ =% ¥ %575 Cenditional ro-r:a-. a5 C‘EI Insert Delote Format * i Sert & Find &

. ¥ Format Painter it Ll P22 Fomatling= Toble- Sthes=| - - .| ECenr~ Filter * Seduct =

ard Shles cells editin
G379 - fi F
A E [ D E F G H

1 HLT element / Field name Local Description Local Code Standard Code  Standard Code Standard Code Sy Value [2
2 |Patient_ID_Type Medical Record Mumber MFE Medical Record Number MR
3 |Patient_ID_Type Specimen Identifier SID Specimen ldentifier SiD
4 |Patient_ID_Type Patient internal I m Fatient Internal 10 Pl
5 |Patient_ID_Type Social Security Number 55 Social Security Number 55
& |Patient_ID_Type Patient External I T Patient External 1D PT
7 |Patient_ID_Type Public Health Case ID #HC Public Health Case ID PHC
[
5  Patient_gender Male (X} M M
10  Patient_gender Fernale ¥ F F
11 | Patient_gender Other 0 o o
12 | Patient_gerder Unknewn u u u
13 | Patient_gender Ambiguous A A A
14
15 | Patient_race American Indian or Alaska Native 10025 American Indian or Alaska Nat HL7000% 1002-5*American Indian of Alaska Native "HLT000S
16  Patient_race Hsian 2028-9 Hsian HL70005 2028-94 AsianAHL 70005
17 | Patient_race Black or African American 20545 Black or African American  HL70005 2054-5ABlack or African American*HLTDDDS
18 |Patient_race Native Howailan or Other Pacific Ish 2076-8 Native Hawaiian or Other Paci HL70005 2076-85Mative Hawailan or Other Pacific Islander HL3
19 Patient_race White 2106-3 White HL70005 2106-3"White AHL70005
20 Patient_race Other Race 21311 Other Race HL70005 2131-1A0ther Race*HL70005
21 |Patient_race Asked but no answer / unknown ASKL Asked but unknown NULLFL ASKUMAsked but unknown®NULLFL
22
23 |Patient_ethnicity Hispankc or Latino H Hispanic or Lating HLTO1ES HAHispanic or LatinoAHLTO129
24 | Patient_ethnicity MNot-Hispanic or latino. N Nat-Hispanic of lating HL70189 NANot-Hispanic or latino®HL 70189
25 | Patient_ethnicity Unknawn u Unkngwn HL701B9 UAUnknown*HLT0185
26 | Patient_ethnicity ‘Asked but no answer [ unknown ASKU Asked but unknown MULLFL ‘AsKUARsked but unknown®NULLFL

Step 11: Once you are done entering transformation values in the dropDownValues tab, go back to the
Configuration tab and ensure that all values from the dropDownValues tab match those listed in the
bottom half of the tab. For example, it specifies that rows C15 through C21 will be input values for the
field Patient_Race. To update the dropdown values on the Flatfile_Result_Use tab, select the entire
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column (and control-left click the top item to prevent validation in the header) and select “Data
Validation” and update the source per what was entered in the dropDownvalues tab. The “Source:”
input can be clicked and then values can be selected in the dropDownValues tab to populate the range.

Data Validation ? >

ESEttiHQSE Input Message  Error Alert

Yalidation criteria

Allow

List o Ignare blank
Data: In-cell dropdown
between o

Source:

=dropDownValues!5C515:5C520

|+

|:| Apply these changes to all other cells with the same settings

Clear All Cancel

Make sure that “Show error alert after invalid data is entered” is unchecked. This allows the macro to
also check for HL7 code values.

Data Validation 7 >

Settings  Input Message  Error Alert

[ lishow error alert after invalid data is entered;

When user enters invalid data, show this error alert:
Style: Title:
Stop w

Error message:

Clear All Cancel

Step 12: Go to the Flatfile_Result Use tab to enter your data manually. Note that there are sample data
rows in the default tool file. Please delete those rows before or after you put in your actual data. Note
that each row in the Flatfile_Result_Use tab represents one test result. If there are more than one test
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result for a specimen, you will need to copy all the other information into the next row and then add the
second test result. The tool will create a separate HL7 message for each accession

(Testing_lab_accession_number); all HL7 messages are batched within a single output file. Do NOT
remove any columns from the Flatfile_Result _Use tab, or the HL7 output will not generate.

Step 13: Under the Instructions tab, click the “Generate HL7 from Manual Entry” button to generate a
new output for your entered data. If a runtime error pops up, go through Steps 1 to 5 (especially Step 3)
to ensure that all setup steps are correct. If no runtime error is generated or no message appears, go to
the directories set up in Step 3, and you will find output files generated from data entered through the
Flatfile_Result_Use tab. To send the HL7 file to the jurisdiction(s) that need it follow the agreements
made / documented elsewhere for transport connections for this project.

Trouble shooting other tool outputs etc.
When the “Generate HL7 from Manual Entry” is selected, the following happens:

1. It outputs the HL7 batch to the output directory only if there are no errors (although there could
be warnings in the NationalELRLog file). The HL7 file will generate if there are warnings.

2. [Ifthere are errors, it will output the error file (and warnings if any) to the error directory
describing what happened.

3. Afile named “NationalELRLog<timestamp>.txt with: “Not generating HL7 because of the
following errors:” (with a list of the errors that prevented processing)

4. Use the error entries to fix the data being input into the “Flatfile_Result_Use” tab

5. If there are no errors, it will output a file named “NationalELRLog<timestamp>.txt with: “HL7
batched produced with no errors” and may have warnings in the file.
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