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Agenda

 Learning objectives
* Introduction

* The promise and reality of Natural Language Processing (NLP)
« Using NLP to maximize value of human input for appropriate

case detection
 Sorting through lots of data
» Tracking documentation behavior
« Looking for a particular diagnosis

* Next steps
* Your guestions



Learning ODbjectives

« Describe risks and benefits of using natural language
orocessing for identifying clinical and regulatory gaps

« Recognize opportunities to consider natural language
processing as a way to reduce labor costs in your organization

* |dentify next steps in your own understanding of natural
anguage processing to incorporate it within your organization










MengkelBateer |
3.4 Points, 2.5 Rebounds and 0.6 Assists in 3 NBA Seasons

3







Why bother with Natural Language
Processing?




Why now?

« EXxpect more clinicians to enter data using voice rather than
filling out forms

« Technology Is pretty good

« Speed up the time between documentation and team
activation



Possible error modalities with NLP

« Grammatical and spelling errors
« Content misinterpretations (SOB)
« Context misinterpretations (NOT diabetes)

http://computerdocnc.com/computer-errors-indian-trail-nc/



The promise and reality of
NLP
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NLP sophistication

« Bag of words

e Concepts

* Negation, association
* |dentifying themes

» Connecting NLP with rules engines
 Flag for review
» Route to a worklist
« Suggest courses of action
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Apache cTAKES™

Apache cTAKES™ is a natural language processing system for extraction of information from electronic medical
record clinical free-text.

& Download & Examples
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Focl for most NLP vendors

« More complex diagnoses (clinical documentation
Improvement)

« Real-time feedback for documentation quality
 Improved billing accuracy



Focl for most well-known NLP vendors

« More complex diagnoses (clinical documentation
Improvement)

« Real-time feedback for documentation quality
 Improved billing accuracy




Training NLP

| gerry W Follow
= ([@geraldmellor

"Tay" went from "humans are super cool” to full nazi in <24 hrs
and I'm not at all concerned about the future of Al
12:26 AM - 24 Mar 2016

- +tF12856 W 10582



How good do you need NLP to be?
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http://gru.stanford.edu/doku.php/tutorials/sdt






Risks for NLP from a clinician’s
perspective

* Minimal documentation limits algorithm’s ability to separate
“wanted” from “unwanted” cases

 Cases that are difficult for humans to distinguish will also
be difficult for NLP algorithms to distinguish

« May be difficult to understand how the algorithm produces
Its results



Using NLP to maximize value
for human input for
appropriate case detection






Copy-and-paste

« Some physicians abuse computer technology to meet
documentation requirements

* Review every note that is entered in an electronic medical
record for “identical-ness”

« Highlight areas of nearly identical text without determining
appropriateness



Making healthcare safer together
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How much similarity Is too much similarity?

« Specialty
« Patients with a prolonged hospital stay

« Some sections of the note hardly change without adverse
effects on patient care

« Absolute cutoff of >95% to trigger a manual review (fraud)

* Average note similarity >80% (questionable documentation
patterns)



So What?

* |s the copy-and-paste appropriate?
* |s there an escalation path?
« What about continued “bad behavior?”
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ok~ELOS 8/2/16 with HHC~Pt was conferenced today with therapies, case manager and nurse regarding
coordination of care, d/t planning and his improvements as well as goals. Please see conference note. Spent
greater than 35 minutes with over 50% in coordination of care ~~~~7/21/16~PT-improving, inconsistent, L leg
difficult to advance at times, L dorsiassist was not strong enough, SBA to min A bed mobility and sit to stand is
CGA to mod A, CGA to min A for bed to chair and gait, walking about 25 feet~OT-min A overall with mod A for
toiletting and toilet transfers, min A for bathing and shower transfers, S for UE tasks~RN-lovenox for ppx, d/c
saline lock, off of steroids, foley was on at home,urology was following on flomax and proscar~case manager-
lives with wife, chair lift and elevator, supportive wife~ELOS 8/2/16 with HHC vs outpt~ ~~~ . ~.

" ~Age: 68 years Sex: MALE DOB:
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HHC~Pt was conferenced today with therapies, case manager and nurse regarding coordination of care, d/c planning
and his improvements as well as goals. Please see conference note. Spent greater than 35 minutes with over 50% in
coordination of care ~~~~7/21/16~PT-improving, inconsistent, L leg difficult to advance at times, L dorsiassist was not
strong enough, SBA to min A bed mobility and sit to stand is CGA to mod A, CGA to min A for bed to chair and gait,
walking about 25 feet~OT-min A overall with mod A for toiletting and toilet tfransfers, min A for bathing and shower
transfers, S for UE tasks~RN-lovenox for ppx, d/c saline lock, off of steroids, foley was on at home,urology was
following on flomax and proscar~case manager-lives with wife, chair lift and elevator, supportive wife~ELOS 8/2/16
with HHC vs outpt~ ~~~ _ ~.

~Associated Diagnoses: None ~Author: ~ ~Chief Complaint ~bilateral leg




Next steps

« Target sections of a note
* |dentify “value-adding” team members






Operative report completeness

« Challenge: capture missing elements within an operative report
before the patient is discharged

« Data elements often scattered throughout the surgeon’s
operative report or across multiple documents



Defining the note “population”

* What constitutes an eligible note?

 What euphemisms are used by different surgeons to imply
different required elements?
- EBL
 Blood loss
« Approximate bleeding
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Section Errors

PERFORMED BY | POSTOPERATIVE DX | PROCEDURE DESC | PROCEDURE PERFORMED J BLOOD LOSS | FINDINGS | BLOOD ADMINISTERED | COMPLICATIONS § SPECIMENS REMOVED § ANESTHETIC | PREOPERATIVE DX | GRAFTS IMPLANTS
Chart

ANESTHETIC: General.

INDICATIONS FOR PROCEDURE: This patient [ NN status post

PATIE CABG with aortic valve replacement and repair of ascending aortic aneurysm. The
MEDIC patient is postoperative day #3. The patient experienced sudden onset of severe
ACCO abdominal pain and pneumoperitoneum was noted on chest x-ray. The patient was
ADMIT found to have peritonitis and the above procedure was recommended. Risks,
benefits, and alternatives were discussed with the patient and his son. They
agreed to proceed.

DISCH
ATTEN
ROOM
SERVI

DESCRIPTION OF PROCEDURE: The patient was brought to the operative room, placed
on the table in supine position. Antibiotics were administered once the
OPERATIVE REPORT operative plan was set earlier in the morning. General anesthesia was achieved.
The abdomen was prepped and draped in the usual sterile manner. A Foley
catheter was already in place. The patient did have mediastinal tubes, which
were prepped into the field and then covered with a 1010 to prevent any
contamination. The abdomen was explored through an upper midline incision.
Copious amounts of bilious fluid were aspirated. Fluid was sent for culture. A
moderate-sized, approximately 1 ¢cm, perforation was noted in the stomach.
Graham patch was then performed. Three silk sutures were placed, 1 slightly
superior, 1 directly through the center of the ulcer, and 1 slightly inferior to

the ulcer. An attempt was not made to actually close the ulcer. A piece of
omentum was fashioned and placed over the ulcer. The silk sutures were then
tied. This seemed to adequately close the hole. Copious amounts of irrigation
were performed. Two drains were then placed. They were inserted in the right
lateral abdomen. The more superior placed drain was placed up over the liver
and the more inferior placed drain was placed directly over the Graham patch.
They were sutured with drain stitches. The midline laparotomy incision was then
closed using two #1 PDS sutures. The wound was irrigated and closed with
staples. The patient remained intubated and was transported to the intensive
care unit in guarded condition.

DATE OF

SURGEO

PREOPERATIVE DIAGNOSIS: Pneumoperitoneum with peritonitis.

POSTOPERATIVE DIAGNOSIS: Pneumoperitoneum with peritonitis secondary to
perforated gastric ulcer.

PROCEDURE PERFORMED: Exploratory laparotomy with Graham patch.



Next steps

* Link operative report quality with operative report timeliness for
a more accurate measure of operative report completion

* Feedback loops to surgeons to update voice-to-text
documentation in near-real time



Stroke -
there’s treatment if you act FAST.
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How do you identify patients with a stroke?

« Current state: manual review of patients admitted to specific
floors with stroke verified by head imaging

» About four FTEs
 Limited bandwidth to review patients across the hospital

 Public reporting implications



Order matters

* When reviewing 200 charts, wouldn't it be great if the first 40
were the ones most likely to include a stroke?



Assessing for probabillity of stroke from
radiology interpretation

* |dentifying correct tests to review
« Separate old stroke from new stroke

* Match care team documentation about patient’s symptoms with
radiologist’s interpretation



After radiologic verification...

 Early interventions
 Actions before discharge

* Tracking quality measures against documentation



Next steps



Other clinical scenarios

« Diagnosis inference: adherence to care pathways
« Congestive heart failure
 Altered mental status

 Transitions of care
 Test results across settings
 Early follow-up after discharge



Summary

 NLP may be most effective for targeted case-finding

 NLP can provide technological support to help increase
employee efficiency

« Poorly integrated NLP may increase work without improving
productivity

« Gaining NLP proficiency through low-risk scenarios may
Improve confidence in the technology without large-scale
adverse events













Questions?

 Email: anupam.goel@advocatehealth.com
« Twitter: @anupaml1623
* LinkedIn: goelanupam

Please complete the session evaluation
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