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AIMS	
  –	
  Anesthesia	
  Informa2on	
  Management	
  
System	
  

AIMS  - mainly a DOCUMENTATION system 
 - limited “intelligence” to improve  
   quality of care and revenue 

Background 

• 	
  Docusys	
  AIMS	
  -­‐	
  2007	
  
• 	
  Basic	
  goals	
  –	
  improve	
  legibility,	
  accessibility,	
  billing	
  	
  

Opportunity 

Crea2on	
  of	
  AIMS-­‐based	
  module	
  with	
  the	
  ability	
  to:	
  
•  Analyze	
  real-­‐2me	
  data	
  
•  Op2mize	
  Return	
  On	
  Investment	
  
•  Guide	
  users	
  to:	
  

s Improve	
  quality	
  of	
  care	
  
s Improve	
  pa2ent	
  safety	
  
s Improve	
  revenue	
  capture	
  
s Reduce	
  waste	
  and	
  improve	
  efficiency	
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Our solution 

The	
  Smart	
  Anesthesia	
  Manager	
  (SAM)	
  
–  	
  A	
  near	
  real-­‐2me	
  AIMS-­‐based	
  module	
  

• Decision	
  support	
  &	
  guidance	
  
• Point	
  of	
  care	
  tools	
  –	
  billing,	
  communica2on,	
  handoff	
  
• Barcode	
  technology	
  	
  

– 	
  	
  Developed	
  with	
  University	
  of	
  Washington	
  
	
  	
  	
  	
  	
  resources	
  
–  Installed	
  in	
  3	
  hospitals	
  

	
   	
  -­‐	
  University	
  of	
  Washington	
  Medical	
  Center	
  
	
   	
  -­‐	
  Harborview	
  Medical	
  Center	
  
	
   	
  -­‐	
  Ochsner	
  Medical	
  Center	
  
	
  	
  

	
  

SAM Decision Support 

SAM 

Medica2on	
  	
  

Safety 

Basic	
  Decision	
  	
  

Support 

Pa2ent	
  

Handoff 

Protocol	
  	
  

Guidance 

Checklists	
  

 

Decision Support - How it works 

AIMS	
  

SAM	
  Server	
  

	
  
SAM	
  	
  
Client	
  
	
  

Pager	
  

OR5: ZZTEST:  
Attestation for  
ART-line missing 
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Rules	
  Builder	
  Engine	
  

•  Quick	
  building	
  of	
  complex	
  decision	
  support	
  rules	
  
•  Logic	
  func2on	
  library	
  for	
  medical	
  decision	
  support	
  
•  Mul2-­‐level	
  logic	
  and	
  recursive	
  rules	
  
•  Rule	
  priori2za2on	
  
•  Configurable	
  no2fica2on	
  

Build Parse Execute Notify 

Rules	
  Builder	
  Tool	
  

•  Library of functions to process data 

•  Apply comparison functions à Basic logic parameters 

•  Apply boolean functions à Derived logic parameters 

•  Combine basic, derived parametersà Final logic parameter  

•  Final logic parameter triggers a decision rule 

•  Compose message using message functions 

•  Define priority, frequency and mode of notification  

Decision support benefits 
•  Quality	
  Measures	
  

•  Timely	
  an2bio2c	
  ini2al	
  dose	
  
•  Timely	
  an2bio2c	
  redoses	
  
•  Improved	
  β-­‐blocker	
  quality	
  measure	
  

•  Pa<ent	
  Safety	
  
•  Reduced	
  gaps	
  in	
  blood	
  pressure	
  monitoring	
  
•  Be[er	
  blood	
  pressure	
  management	
  

•  Billing	
  &	
  Compliance	
  	
  
•  Capture	
  of	
  invasive	
  &	
  special	
  procedures	
  
•  Complete	
  capture	
  of	
  physician	
  a[esta2ons	
  
•  Improved	
  documenta2on	
  compliance	
  and	
  accuracy	
  

•  Efficiency	
  and	
  Waste	
  reduc<on	
  
•  Reduced	
  inhala2on	
  agent	
  usage	
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Antibiotic Initial Dose Compliance (UWMC) 
(Source: Anesthesia & Analgesia 2010) 

> 99% compliance 

Changing behavior with SAM 

No SAM SAM initiated SAM stopped SAM restarted 

Reducing Fresh Gas Flow to reduce consumption of inhalation agents 

2.1 L/min 1.6 L/min 1.9 L/min 1.6 L/min 

28% less Sevoflurane, 33% less Desflurane, 12% less Isoflurane ($120,000/y) 

(Source: ASA 2011, Anesthesiology – 2012) 

Improved NIBP monitoring 

Frequency of NIBP gaps (15 min gaps): 
•  Before SAM: 15.7 instances /1000 cases 
•  After SAM: 6.7 instances / 1000 cases 
Maximum NIBP gap: 
•  Before SAM: 64 minutes (24 instances of > 30 min gaps /12000 cases) 
•  After SAM: 28 minutes 

 

(Source: ASA 2010, J Clin Mon & Comp 2012) 

Anesthesia	
  provider	
  forgets	
  to	
  
re-­‐ini2ate	
  periodic	
  NIBP	
  
measurements 
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Improved BP Management 

•  Hypotension (SBP < 80 mmHg) & High 
inhalation agent concentration (> 1.25 
MAC) 

•  Hypertension (SPB > 160 mmHg) & 
On-going phenylephrine infusion 

Source: Anesthesia and Analgesia 2014 

  Before  
SAM 

After  
SAM 

Frequency of hypotension-high 
anesthetic agent episodes	
  

4.9 instances /
1000 cases	
  

2.3 instances /
1000 cases	
  

Maximum hypotension episode	
   44 minutes	
   15 minutes	
  

Frequency of hypertension-
phenylephrine infusion episodes	
  

30.3 instances /
1000 cases	
  

21.1 instances /
1000 cases	
  

Maximum hypertension episode	
   30 minutes	
   21 minutes	
  

Improvements at UW Medical Center 

Clinical Care Item Before 
SAM 

After 
SAM 

Antibiotic initial dose 85% 99% 
Antibiotic redose 65% 95% 

Beta blocker SCIP measure 62% 97% 

Invasive line capture    -  ~$140,000 

Additional compliant records    -  
~1200/yr  

 

Inhalation agent savings    -  ~$120,000 

Gaps (>15min) in blood 
pressure monitoring 15.7 /1000 cases 6.7 /1000 cases 

Blood pressure management: 
Hypotensive – High MAC 
Hypertensive – Phenylephrine 

4.9 /1000 cases 
30.3 /1000 cases 

2.3 /1000 cases 
21.1 /1000 cases 

Glucose management 

SAM 

AIMS 
Hospital information 

System 

Point of care glucose meter 

Central Lab 

Pager 
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Glucose management 

• 	
  	
  To	
  ini<ate	
  glucose	
  management	
  
• 	
  	
  To	
  perform	
  Pre-­‐incision	
  glucose	
  measurement 
• 	
  	
  To	
  perform	
  hourly	
  Glucose	
  measurements	
  
• 	
  	
  To	
  perform	
  correct	
  Insulin	
  adjustment 

Reminders 

Glucose management 

Glucose compliance 
	
  
	
  
	
  

Correct 
Insulin 
	
  
	
  

Difference 
between 

actual and suggested 
insulin doses	
  

 	
   Np (Ni)	
   %	
   Np (Ni)	
   %	
   Np	
   Mean±SD	
  
Baseline	
   772 (2097)	
   52.6%	
   1296 (3383)	
   13.5%	
   1296	
   -1.19±1.58	
  
Interventi
on	
   1227 (3726)	
   71.2%	
   1844 (5482)	
   24.4%	
   1844	
   -1.11±1.50	
  

p<0.001*	
   p<0.001*	
   p=0.13**	
  
Interv. - 
SAM off	
   545 (1539)	
   57.4%	
   950 (2454)	
   14.0%	
   950	
   -1.28±1.14	
  
Interv. - 
SAM on	
   682 (2187)	
   80.8%	
   894 (3028)	
   33.2%	
   894	
   -0.93±1.79	
  

p<0.001*	
   p<0.001*	
   p<0.001**	
  

*permutation test, ** two sample t-test, *** chi-squared test; Np = number of cases,  
Ni = number of instances of hourly glucose measurement pairs or insulin adjustments 
 

Case-based protocols 

“Pediatric Guideline Adherence and Outcomes 
Project Improves Outcomes in Severe 
Pediatric Traumatic Brain Injury” 
NIH PEGASUS project translates research to practice 
 

•  Rare cases 
•  Complicated care guidelines 
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SAM rules for PEDs-TBI cases 

Handoff tool 

•  Page ICU/PACU nurse coordinator 
•  Print transfer summary 
•  Handoff checklist 

Labeling of syringes 

Audit of syringe labeling: 
 
•  12% without a label  
•  21% missing medication concentration  
•  58% missing preparation date and time  
•  7% incorrect label 
•  4% illegible  
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Medication barcodes 

Codonics Safe Label System 

Pre-filled syringes 

Emergency  
Meds syringes 

Syringes with  
barcoded  

labels 

AIMS Medication Screen 

SAM provides voice  
feedback speaking  
the medication name 

SAM detects 
barcode scan 

Barcode Scanner 

Barcode labeled syringe 

SAM evokes 
AIMS medication 
screen 

Medication barcodes 

Confirmation at the time of administration 

PIPS checklist (APSF) (in progress) 
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Lessons learned 

•  Real-time notification is effective in changing and 
     sustaining provider behavior	
  

•  Greater effectiveness if care item/protocol has universal 
“acceptance” from providers	
  

•  Data latency is a severe disadvantage	
  

•  Alert fatigue is a concern.  
    - Talk with providers, observe behavioral patterns,  
       use data 

 Current focus / Future directions 

Decision Support 
 
•  Interface with hospital EMR 
•  Enhanced library of functions 
•  Voice prompts 
•  Model and protocol based  
  decision support 

Glucose management 
 
•  Fading memory algorithm 
•  Continuous glucose monitor trial 

Checklists & guidance 
 
•  Framework for building checklist 
•  Framework for building decision tree 
•  Navigation and guidance 

Medication/Blood safety 
 
•  Barcoding of infusions 
•  Blood product verification 

Thank you 

Decision	
  Support: 
Howard	
  A	
  Schwid,	
  MD	
  (UCI) 

Gene	
  N	
  Peterson,	
  MD,	
  PhD	
  (VCU) 

Andrew	
  Bowdle,	
  MD,	
  PhD	
  (UWMC) 

Srdjan	
  Jelacic,	
  MD	
  (UWMC) 

Shu-­‐Fang	
  Newman,	
  MS	
  (UWMC) 

Checklist/Guidance: 
Andrew	
  Bowdle,	
  MD,	
  PhD	
  (UWMC) 

Daniel	
  Boreman(Boeing)	
  
Srdjan	
  Jelacic,	
  MD	
  (UWMC)	
  
E	
  Patchen	
  Dellinger,	
  MD	
  (Surgery,	
  UWMC) 

Glucose	
  Management 

Mayumi	
  Horibe	
  MD	
  (UWMC) 

Gail	
  Van	
  Norman,	
  MD	
  (UWMC)	
  
G	
  Alec	
  Rooke,	
  MD.	
  PhD	
  (UWMC)	
  
Irl	
  B	
  Hirsch,	
  MD	
  (Medicine,	
  UWMC)	
  
E	
  Patchen	
  Dellinger,	
  MD	
  (Surgery,	
  UWMC) 

Clinical	
  Advisors	
  and	
  Collaborators	
  

Interface	
  and	
  database	
  programmer: 

Protocol	
  based	
  guidance 

Monica	
  Vavilala	
  MD	
  (HMC) 


