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BioSense is a national program intended to improve the nation’s
capabilities for conducting real-time biosurveillance and health
situational awareness through access to existing data from
healthcare organizations.

Chief complaint and/or diagnosis data are received from over 360
federal hospitals.

Currently BioSense collects laboratory results from 30 hospitals in 9
states (mostly inpatient visits).

BioSense collects microbiological results from outpatient visits in 49
states (w/o Hawaii) and Puerto Rico through one of national
laboratories

All providers send data to CDCusing the Public Health Information
Network Messaging System (PHINMS) and HL7 standards.
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Flowchart Displaying Processes for a

( Semi-automated Retrieval of Microorganisms
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_/ HL7 Version 2.x : is it the Best
s .} Solution for Laboratory Data Users?
: Version 2.x Version 3.x

Focus: Semantics, and
use of information at the
receiving end

Less explicit; free More explicit; formal

Based on conceptual
models and vocabulary

XML syntax, (XML
schemas enforce concept
definitions)

Focus: Syntax, and
Communications

Lacks models and vocabulary

Bar-encoded syntax (EDI, +XML
alternative)

Source: http://www.dhs .ca.gov/dcdc/disb/nedss/docs/Nancy?620v1%20CCLHDM%20NEDSS%20102202.ppt
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1. Example of areal message (OBX5)

PROCEDURE: PEDIATRIC BLOOD CULTURE COLLECTED: 11/27/2006 10:30
SOURCE: BLOOD-Peripheral STARTED: 11/27/2006 11:46 BODY SITE: ACCESSION:
06-331-01714 FREE TEXT SOURCE: *** STAINS / PREPARATIONS *** Gram Stain
Report Verified:11/28/2006 21:19 Gram Negative Bacilli Phoned Gram Stain results to:
MJREILLY, RN PEDS 11/28/2006 9:19:01 PM BY CBEALS Read back was completed
*** FINAL REPORT *** Final Report Verified:12/05/2006 20:37 Salmonella species
SEROTYPE PARATYPHIB Organi sm sent to ### for confirmation. Called to H.Dias
/peds 11/30/2006 8:03:16 AM D Hall *** SUSCEPT IBILITY RESULTS *** Salmonella
species MDIL MINT Ampicillin <=0.25 S Cefotaxime <=4 S Ci profloxacin <=0.5 S
Trimethoprim/Sulfa <=10 S S=Susceptible, I=Intermediate, R=Resistant, N/A=Not
Applicable

2. Dealing with direct and indirect negations in text strings:
« “BACILLUS SPECIES, NOT BACILLUS ANTHRACIS”
e “BACILLUS SP., NOT B. CEREUS OR ANTHRACIS”
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Example of local codes for laboratory procedures

OrderedTest

Codelocal ©'9S QeLocal Local susceptibility tests
MICV THOD MICV

GPMIC METHOD GPMIC /
MIC VF METHOD MICVF :
MIC VN METHOD MICVN

SMIC METHOD SMIC

UPMIC ETHOD UPMIC

WAMIC KTHOD WAMIC

WAMICU METH MTC U

BCQ BRONCHIAL CULT ,QUANT
CAFBS MYCOBACTERIA CUL/SMR
CDAB C.DIFFICILE TOXINS
CLOBX H.PYLORI UREASE TEST
DD METHOD DD

DISK METHOD DISK

ENPCS ENTERIC PATH CUL/SMR
ETESTA METHOD ETESTA

FUSM FUNGAL SMEAR

GIARDI GIARDIA/CRYPTO DFA
GRAS GRAM SMEAR

NCP METHOD NCP

QTIS QUANT TISSUE CULTURE
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Using Standard Codes for Microorganisms

vs. Parsing Text Strings: Are Standard Codes
- 'w a Panacea? b Bl B L.
#r"'-ﬂ..r
Example: Findings for Nontyphoidal Salmonellosis in 2006

Results from Text Strings (N=28)

Results from Coded Elements (N=42)

0 S. typhimurium

@ Salmonella,

26%
0O Samo nella Sp ecies
serogroup D

@ Specific T axo no mic
Categories of
Salmo nella

74%
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Comparing Results from Hospital
Laboratories and a National .-
Laboratory
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* Most frequently hospital [aboratories are suppliers of results from
inpatient and ER visits. In a contrast, the national laboratory is processing
samples from outpatient visits

* In most cases the “strength” of clinical symptoms of outpatient patients is
lower than inpatient patients. Probably, it explains a phenomenon that
microorganisms with the highest toxicity intend to be more frequently in
inpatient results while outpatient results incline to report results regarding
a commensal flora

» Testing of microorganisms for a resistance to antibiotics in outpatient
settings is less common than in hospitals
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' Electronic Laboratory Surveillance of
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Laboratory HL7 Definition of Terms Used in Case Classification
Clinically compatible case: a clinical syndrome gererally compatible with the dis-
MeS S ag es aasa, as describad in the clinical description.

Confirmed case: acasa that is classified as confirmad for reparting purposas,

52 : Epidemialogically linked case: a cass inwhich al the patiant has had contact with

E | eC'[I‘O nic CaS es ang of mare persong who aither havehad the dissase or have bsen exposed to 4

peoint sourcs of infection lie., a single source of infection, such as an avent leading

to & fosdbome-dissase cutbresak, to which all confirmad cass-patiants were ex-

posadl and bY transmission of the agant by the usual modes of trarsmission is

‘ Pausible. & casa may be considarad epidamiologically linked to a laboratory-

|]|:| corfirmad cage if at least one casa in the chain of transmission is laboratory con-
firmead.

Laboratory-confirmad case: 4 casa that is confirmed by one or more of the labora-
tory mathods listad in tha cass definition under Laboratory Critaria for Disgnosis.
Although cther laboratory methocls can be usad in clinical disgnosis, only those
ligted ara accaptad as laboratory confirmation for natio nal reporting purposss,

Probable case: a case thatis classified as probable for raporting purposes.
Supportive or presumptive laboratory resubts: specified laboratory results that ara
coreigtent with the disgnosis, vet do not mest the critaria for laboratory confirma-
tian.

Suspected case: acasa that is classified a8 suspacted for raporting purposas.

SAFER*HEALTHIER+* PEOPLE"™

SAFER - HEALTHIER = PEQOPLE =+ SAFER * HEALTHIER « PEQOPLE =+ SAFER = HEALTHIER = PEQOPLE « SAFER = HEA

Copyright 2007, Nikolay Lipskiy, dgz1l@cdc.com



Several Tips for Improvement of
Efficiency. e

( Working with Laboratory Data :

1. Regenstrief LOINC Mapping Assistant Software*, RELMA: Defining Laboratory Codes for
Microorganisms (Example)

RE Map Local Ternms - SAMPLE

File Tools HIPAA Inteligent Mapper  Miew  Help

L= L=
Local Term File Papped ta: Ehortnarme:
| Local Term Details
Shaw all
™ = CBR- Codel CBX-2 Coden inies | Sample Walues) Uit to Default Specinen |
-
I | I I o |
! Extra Saarch Weords: Secapt or antar OBR hame andfor OB nams
[ArTHR AN |
Las!
i = Il Fearch (Gt + Enter) |i Hisrarchy & Search Limits J Shear Inpuks | Fropose Term Lookup Term By # I
= — —
All o [ Hide WWards Clear Most Limits J Common kesks 99+ etkile J
Uszse Local WwWords " Hits Uze Local Words " Hits
~ 1 [arTHFAR 23 s |
(] .6 [
— a | s I
— a4 [ r— a |
Raw Short Cammen Names LOIMGS # | Sompenent | Proparty | Time | System Scale o~ Wiew Detalls
1| B anthracis ab Ser IB-aTno 11467-8 Bacillus anthracis Ak AT PE Ser =
Z B anthracs ab ®H2 IF-acnc 119686 Bacllus anthracis sk AT PE mEe = o
= B anthracls #x% @l Sulk 114654 Bacllus anthracis AT PE W ord ree yimw
4 B anthracs ab xEE-acnc ZZ109-3 Baclllus anthracis ak AT PE mEe =
S| B anthracis &b Titr Ser 2Ees9-3 Badllus anthracis &b TIEy P Ser @ Efimk airld
& B anthracs ab Ser ol zzaen-1 Bacllus anthracis Ak AT FE S [=T=]
7 B anthracis ab Ser ol 10 ZESE1-9 Bacllus anthracis Ak AT Fr Smr o
8 B anthracs ab Ser ol agal zzaez-7 Bacllus anthracis Ak fl=la T PE Smr (=T ]
P B anthracis ab Ser Q) ELA ZESe3-5 Bacllus anthracis Ak AT Fr Smr o
10 B anthracis ab Ser ol CF zzE64-3 Bacllus anthracis Ak AT FE S [=T=]
11| B anthracs ab Titr Ser 10 ZEBe5-0 Bacllus anthracls ab ity FE Ser (=121
12 B anthracs Ag Tissus ol IF ZEe66-8 Baclllus anthracis &g fat=inl] PE Tiss [=T=]
13 | B anthracis ag =xx ol I8 ZEBe7-6 Bacllus anthracls &g AThG FE M ol
1% B anthracis Ag =mEe ol F17EE-3 Baclllus anthracis &g AT FE mMEM [=T=] -
15 R anthracis an Tsie ol TF FAFRAAT -4 Racillies anthesacis o LTl Pr Tarlmbe [Ty i a,ESBt Col Order
< | >
Entry #: 1 of 106 | Linics ¥ il 1 amiror | Batter [+]; At id I No Dups [Microsaft PowerPaint - [Prasentation ] 1. 394 sec

Source: http://www.regenstrief.ora/medinformatics/loinc/relma
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Efficiency.

2. HL7 Messaging Workbench: Parsing Original Messages*

C| & Messaging Workbench - NewhsgSpec

Working with Laboratory Data :
Several Tips for Improvement of
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CENCIENSIN - CAMPYLOBACTER S2 IDENTIFED L™ 0141 LN
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& CeorMessage|  [grorse messaon | [ ignare Repicas fieks
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* Messaging WorkBench,
version 1.6.6.20, author Peter
Rontey, at:

http://www .hl7.org/lib_admin/do
cs.cfm?dir=library/committees/c
onf&comm=conf
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Working with Laboratory Data :
Several Tips for Improvement of
Efficiency.
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File Tools Mart Help
nleldl @l -Fl-sl-cl=iimEm al &4 "2l 2l Mhiomal 8- 2l @ ol
Message Definiion | Dat Sources | DisplayiReports | Message Capture |
[ snciation [crscoRP-corp Mg Type [ORM  Evert Type [007 Ovd Crirl Structin [oRM_o01
Organization |LABCORP Event Descripton |0ru=r message (also RDE, RDS, RGY, RAS)
HL7 version [231 Structure  [MSH PID,ORC OB, OB OBX MSH FID ORC OBR OB OB MSH FID ORC OBR OB OBX MEH FID,ORC 0BR, OF
Role
statue | spee version | = i ' Racshar nete | Encoding - ER7
Conformance Type v Follow HLT Processing Rules
& 7 € wmplement (" Constram ¢ Extended oo 1 | I Chiers Issanoge
| % .
Py
Messag=Tree _Logens | Dicropancy Lon| ;;:m arameters Messaging WorkBench,
Sy o version 1.6.6.20, author Peter
+ @ PID Descripion  [obssrvationresul segrmert .
¢ oRc g Rontey, at:
+ s COBR Iesmatt g . .
- @ oex R http://www .hI7.org/lib_admin/do
Set D - OBX ¥ . . .
B Value frpe Usage  [rzmmed = cs.cfm?dir=library/committees/c
© @ Observalion kerkifisr . Implemandation Notes
B Observation Suib-I0 Repestable [ o e onf&comm=conf
F = Observation Val (| =
e .m::w i Vsl b =] o [ o
[] References Range Postion o5 -
;| Abnormal Flags S
*| Probabiity Intkse &
(2] Mature of Abnormal Test Data T ,—-— Local Element Definfion
7 B Obzervalion Resul Stalus it J
+ @ Date Last Obs Normal Values Length F
[5] User Defined Access Checks - iz
+ @ Dote/Time of the Cbservation Takie |
£ £ Producers D -
+ (71 Responsbie Observer Kebula ] g
+ [ Observation Method Examgle Viehse -
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Errar:
(Ewrer:
Errar:
Erar:
Errorn
|Erer
|Errar
Error
Error
Errar:
{|Error:
Errar
Emar
Errar:
Error
Error:
1 |Enar
Error:
|| |Error:
|Erman
Errar:
Errar

{|Error
Errar:
Errar:
Errar:
Errar:
{|Eror:
4 Error
4| /|Errar:
N |Error:
{|Error:
Error
Eirai:
Error:
Erar:
Errar
Errar

||Errar
Errar:
Errar
Errar;
Errar:
{|Error:

TEF S0 1 7 [ i S COrOE (5 1 e e v aie
OBR.35.1.1 [Transcriptionist +.n. D number IST]][‘ID 35] MISaING walus
OBR. 361 [Scheduled Date/Time +. 0 ate/Time][10.36] - specifed MINIMUM valus LENGTH (1] insutficient - = (0]
OER. 361 [Schedubed Date/Time + 0 ate/Time][10.36] - MISSING requasd value
‘_'H:hed.led Doste/Time +. Dals/T lm!]n . 3E] - MISSING requered values
11.3.1] - vahue LENGTH [3) swceeded - V525-4" [5)

stL.nflsd walue LEMGTH (3] excesded - "MICROORGANISM IDEMTIFIED™ (24)
4 [Observation Identifier. alternate |dent|l’|er][11 3.4] - specified value LEMGTH (3] exceaded - "008722" (E)
[Dbzarvation Sub-ID][11.4] - SDSCIfIQd bAIMTRALIRA valuen LENGTH (1] insufficient - " [0]
[Dbservation Sub-ID][11.4] - MISSING required vahse

1 [Obsesvation Result Statuz][11.11] - specified MINIMUM vabse LENGTH (1] insufficient - '
1 [Dbservation Result Statuz][11.11] - MISSING reqw@d wakse
;;: 1 [Date Last Obs Mormal Values, D ate/Time][11 sfed MINIMUM valuc LEMNE
2

H

o=
I\J

'

TH (1] insufficient - = (0]

1 [Date Last Obs Marmal Values, D ate/Time! - MISSING required valu
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Working with Laboratory Data :
Several Tips for Improvement of
Efficiency.
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5. Using Microorganism Browsers for validation of SNOMED codes. Example:

NCI Terminology Browser*

O=1Streptococcus (organism)
. Anaerobic streptococcus (organism)
[ . Carbon dioxide-dependent streptococcus (organism)
E-Hemolyticdly variant streptococcus (organism)
Br=Beta-hemolytic streptococcus (organism)
B=Non-Beta-hemol ytic Streptococcus (organism)
D . Alphanon-hemolytic streptococcus (organism)
D . Alpha prime hemolytic streptococcus (organism)
= Alpha-hemolytic streptococcus (organism)
ErmStreptococcus mitisgroup (organism)
EFIStreptoooccus pneumoniae (organism)

E Streptococcus meumoniae
(orgarnism)

Id entifiers:
name

code

In for mation about this concept:

Code in Source
Concept Status

NHS Clinical Terms Version 3
SNOMED Legacy-style (de
SNOMED_PREFERRED_TERM
SNOMED_TERM
SNOMED_TERM
SNOMED_TERM

UMLS cUl

UMLS Semantic Type
subset

subset

Superconcepts

Concept Details

Bookmark thispage

Brin@ble Page  Histor

Streptoc occus pneunoniae (organis m)

L25116

9861002

Cument

X736Q

L25116

Stre ptac occus pre umoniae
Di plococc us pneumoniae

P neumo coce us

Streptac occus pre umoriae (orgarnis m)
comss8410

Bacte i um

H

NAV_CTV3

Sou rC e . E -: Alpha-hemolytic streptococc us ©rganism)

http://nciterms.nci.nih.gov/NCIBrowser/Connect.do?bookmarktag=1&diction
ary=SNOMED_CT&licensetag=true&code=null
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E & cram-positive diplococcus (orgarism)
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 Lack of standardization continues to be the major challenge in a
development of laboratory biosurveillance

« Development and implementation of automated and semi-automated

algorithms for data processing significantly reduce a burden of
tracking of pathogenic microorganism from various data sources

e Further efforts should be undertaken for a promotion and utilization
HL7 v.3.Xx messages

« BioSense continues to be one of major tools for investigation and
testing of further public health laboratory activities
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Contact us:

Nikolay Lipskiy, DrPH, Division of Emergency Preparedness and
Response, National Center for Public Health
Informatics, CDC

E-mail: dgzl@cdc.gov
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