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Identification of Cirrhosis 
Proactive Searching



Linkage to Care: Known population Management



Hotspotting 

Morando F. J Hepatol. 2013. 



Hotspotting
Best Case Scenario

Morando F. J Hepatol. 2013. 



Care Management Standard Care P value

30-day readmissions 15.4% 42.4% <.01

1-year all-cause mortality 23.1% 45.7% <0.025

1-year liver-related mortality 15.4% 35.6% <0.05

Global costs 1479 ± 2184 2816 ± 3893 <0.05

Hotspotting
Best Case Scenario

Morando F. J Hepatol. 2013. 59:257. 



Continuity 
Cultivating Community Partnerships 

Diabetes
hypertension

Cirrhosis



Cirrhosis is Special: more the merrier

Total  30-day readmissions after any hospitalization during follow up
P-value IRR and 95% CI P-value IRR and 95% CI

Continuity of care Usual provider of care
Lowest 25th percentile ref Ref Lowest 25th percentile ref ref

25th-50th percentile 1.18 (1.05, 1.33) 25th-50th percentile 1.04 (0.91, 1.19)
50th-75th percentile 1.14 (1.01, 1.28) 50th-75th percentile 1.11 (1.00, 1.23)

Highest 25th percentile 1.19 (1.06, 1.34) Highest 25th percentile 1.12 (1.00, 1.25)



APPs in 
Hepatology 4 in 5 centers



APPs provide excellent, focused complex care



APPs facilitate behavioural change

Clinical Therapeutics/Volume 43. Number 3. 2021.





«Natural Experiments»
APPs were associated with more 

HCC/varices screening and rifaximin use 
after HE discharge

Screening 
for HCC

Endoscopy screening 
for varices

On rifaximin after 
discharge for HE

Before and after 
an APP visit

Denominator 97013 84138 5082

Metric Satisfied Prior to APP visit 26.1% 7.2% 7.9%

Metric Satisfied After APP visit 30.1% 8.9% 14.8%

Adjusted OR (95% CI) 1.23 
(1.19, 1.27)

1.20 
(1.13, 1.27)

2.09 
(1.80, 2.43)



Headline:
GI still important

Headline:
1 + 1 = 3



«Dose Effects»
Longitudinal Impact of APP Care

Screening for HCC 
(screens per 
person year)

Screening for 
varices (endoscopy 

per person year)

30-day readmissions 
per discharge

Number of events in 
patients seen by APP per 
person year, median (IQR)

0.75 0.35

Number of events in 
patients never seen by APP 
per person year, median 
(IQR)

0.45 0.24 

Adjusted incidence rate 
ratio (95% Confidence 
Interval)

1.61 [1.60, 1.63] 1.51 [1.49, 1.54] 0.88 [0.87, 0.90]



Mortality Benefit?
APP Associated With Reduced Mortality 



Price Tag?

Crude Charges, 2015 USD 
(Median, IQR) Incidence Rate Ratios (95% CI)

APP Non-APP APP APP

Unadjusted Adjusted

Total Charges $9,619 
(5,041-18,183)

$4,450 
(2,143-9,033) 1.40 (1.39, 1.41) 1.79 (1.77, 1.90)



Apps/Wearables 
Proactive Monitoring



76 Patients Completed the 
Survey

(TAM: 61, 51-67)

46 Agreed to Download the 
EncephalApp:

(TAM: 64, 58-71)

30 Successfully 
Downloaded the 

EncephalApp

9 Completed At Least One Run of 
the EncephalApp
(TAM: 64, 61-68)

21 Did Not Complete a 
Run of the EncephalApp

(TAM: 64, 58-78)

16 Unable to Download the 
EncephalApp

20 Did Not Agree 
to Download the 
EncephalApp:

(TAM: 56, 48-63)*

10 Excluded:
1 Red/Green Colorblind
6 No Android/iPhone
3 Insufficient Time

12%



Apps/Wearables 
Tsunami of Noise

Ganapathy. Liver Int. 2017;37(12):1843-185.



Remote monitoring: Video visits as case 
study

22



Early identification

Hot spotting

Collaboration

Summary


