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2012 SwissDRG= DRGs for acute care Hospitals
2018 TARPSY = daily flat rates for psychiatry (PCGs)
2022 ST Reha = daily flat rates for rehabilitation (RCGs)

e DRG systems should cover average yearly costs of all Swiss hospitals
= maximize R?2 (proportion of cost variance explained by DRG grouping)

e DRG system should make sense in medical terms
transparent and comprehensible

e Hospitals primarily reimbursed by DRG-based flat rates

e Reimbursement = DRG cost weight * baserate in CHF
= Baserate negotiations between hospitals and insurance associations

DRG System Adapted Yearly

e New diagnoses and procedures

e Change requests from the healthcare community




SwissDRG System Based on all Hospitals’ Patient Data

Cases Distribution for 2023

e Yearly data collection from
most Swiss hospitals

TARPSY

Cases per tariff structure
SwissDRG: 1.2 Mio
TARPSY: 80’000
ST Reha: 87°000

ST Reha

SwissDRG

Set of Rules as a
Hierarchical Decision Tree

e Nodes with If-Then decisions
with refined medical logics

e |eafs with DRGs
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Motivation: New Medical Requirements

e Before 2020 SwissDRG Inc. has worked for almost 10 years with standalone
Windows based system.

e To facilitate collaboration, cover new needs and gain flexibility to adapt to
future needs of the medical development team, SwissDRG developed a tool
in-house

e Changes in the DRG system are evaluated immediately within the tool:

= integrated...
o system development and
o calculation with patient data




Example DRG “F98A”

“Endovascular heart valve surgery, with aortocoronary bypass or intensive care
complex treatment with > 196 /360 cost points.”

swiss v120 kv v308 auf swiss v120 kv v307 Korrektur CHOP Kode 03.6 und Duppentext B70) SwissDRG ~ ? .3 Log

Standard-EGIN: egin_data2021_mitANK_20220701

15 Rangeditor [#' Eigenschaften

MDC 05: Krankheiten und Stérungen des -
e Source Flowchart Flowchart Duppentext
Kreislaufsystems
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Aortokoronarer

P Bypass od. IntK
> 196 / 360 Pkt. P

B Flussdiagramm ) 11]11
erzschrittmacher, ¥
Graft Aorta,
ASD- od.
Vorhofsohr
Verschluss od. 1+
Alter <... 12'17
v
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Decision Nodes Contain Logical Expressions

“artoconoral bypass or intensive care complex treatment with > 196/360 points”

Logics can be nested or
Aortokoronarer Bypass od. IntK > 196 / 360 Pkt. refer to functions which

encapsulate other logic.

1SRG IN TABLE(A02870RA) B PDX = Main diagnosis
2 OR SRG IN TABLES [(/C02798N0, C02801NO) SDX = secondary diag.

SRG = “surgery”
= any procedure 10




Higher Quality through Immediate Feedback

e A set of validations runs concurrently while editing; e.g.
o table with invalid diagnosis codes
o invalid logic expressions

o invalid DRG names

e Users can tick off validations and comment on them.

Before: validation only at the end of a development cycle
=> over 1000 warnings, many of them irrelevant

Validations: List Links to Problem Position

B Flussdiagramm %

OPERATIVE PARTITION

»
Fo4Z 115

PDX | DDX

*
F36A 2|2

v

IntK > 196 / IntK. > 784 /
360 Pkt. od. 1380 Ptk. od.
kompl. Gefass- p| Herz pumpe od.

Probleme Gruppieren Annotieren Hintergrundaktionen

Tabellen Logik Variablen Funktionen CC Levels (A)DRGs
Uberpriifte Ungepriifte ’ Warnung Fehler Info

» Tabellen mit ungultigen Codes

v Fehlerin Logikausdruicken o
! Fehler in Logikausdruck in MDC 05: Table <CO30210RSKKK> does not exist.
» Ungiiltige DRG oder MDC Namen o

» Ungultige Fehleraktion fur Variablen
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Example Overview

1. Extend a rule system by adding a conditional split
Group the patient data with the changed rule system
Compare the differences between current and new grouping

Calculate the new catalog

a > DN

Compare the catalog between current and new catalog




Extend a System by Adding a Conditional Split

Start: base DRG F04:

“Elaborate multi-stage procedures or complex vacuum treatment with existing intervention or tissue
transplantation with microvascular anastomosis for diseases and disorders of the circulatory system”

Hauptdiagnose

fur MDC 05

Aufw. mehrz.
Proz. od. VAC I
od. VAC od.

: t
¥

2
Fo4Z 15

Gewebe-transpl.
m.mikro-vask.
Anast.

v

Adding the split

Aufw. mehrz.
Proz. od. VAC I

od. VAC od.

Gewebe-transpl.
m.mikro-vask.
Anast.

insert a new decision node
and a new DRG

._.
i g

N
€= €

Red: missing logic, missing DRG name
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Editor assists in writing correct logic expressions

Neue Entscheidung &

— The editor

1 age 1 . .
“ﬂuy a8 suggests existing

@) AGEDAYS
cemne function or
< = >= < ( ) NoT AND OR
Variablen Operatoren Tabellen + Funktionen + names.
ADM_MODE ADRG () A0221NOB Bestimmte_OR_Prozeduren
Aufnahmegrund DRG () I ive kardiologische Diag ik BORP
ADM_WT A02260RB Dialyse
Aufnahmegewicht INTABLE ( Andere kardiothorakale Prozeduren DIALy
ADT IN TABLES) A02280RA Eingriff_Mehrere_Lok
Eintrittsdatum NOT IN TABLES () Grosse rekonstruktive Gefdsseingriffe EML
AGEDAYS OR A02310RA Fruehreha_14
Alter EMPTY () Mittlere Gefdsseingriffe FR 14
AGEYEARS OPD2IN() A02330RA Fruehreha_7
Alter Amputation ausser obere Extremitdt FR7
ATC MINQ pnaZzehen Geriatrie_14
ATC-Code MAX () A02340RA GFK 14
uuuuuuuuuuu STV IO Amputation obere Extremitdt und Zehen s )

m Toggle Control Elements 7

Editor checks syntax and semantics

1 AGEYEARS > 130
A
/\ 3 1 of 1 problem

Value <130> is invalid for variable <AGEYEARS>. Valid values are: (0, 124)

Check happens while writing logical expressions.




Adding the split logic

Kommentar

1 AGEYEARS > 96

“age older than 96 (years)”

19
Name the new DRG
t
* m FO4A ]_|5
Aufw. mehrz. 3
Proz. od. VAC I
od. VAC od. N Neue
Gewebe-transpl. 7 Entscheidung
m.mikro-vask. N
st U—l Fe4z | 7|6
¥

All elements affected by the change are marked.
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Changes in Fitness Criteria

Vergleiche

Neuer Vergleich...

¥ Vergleichsrechnung: swiss v130 kv v001 auf swiss v120 pv1_2 v012 neue Egin Daten 2021 mit egin_data2021_mitANK_20220701_mitFZF.csv

e [
Modus Delta R2 alle Delta R2 inlier Anzeige Erstelldatum
DYN 0.00003786 0.00003804 B DYN BiDYN & 2 (112) 09.09.2022 15:29
Difference in fithess criterion R2 (variance explained by the DRG grouping
specified by this changed set of grouping rules)
21

Statistics of the Differences between the two Groupings

Ra- DRG Fall- Kosten Kosten Kosten

Tagesk. VWD  Diffk. Fall- Kosten Kosten Kosten Tagesk. VWD VWD VWD Diffk. o L- H-

ng anzahl Mw al- Str alle HK alle MW Mw Mw anzahl Mw in- Str in- HK in- MW Mw Str HK Mw :\’4 TP TP
alle le alle alle alle inlier lier lier lier inlier inlier inlier inlier inlier v

0 FO4A 0 0 0 0.0% 0 0.00 0 0 0 0.0% 0 0.00 0.00 0.00 0 0 0
5 FO4A 112 94000 40670 69.8% 2351 42.29 87 81639 30704 72.7% 2449  34.56 9.78 77.94 vV 12 53
5 FO4A 112 94000 40670 69.8% 2351 42.29 94000 87 81639 30704 72.7% 2449  34.56 9.78 77.94 81639 12 53
5 F04Z 124 90973 40734 69.1% 2338 41.32 95 79083 30872 71.9% 2424 33.78 10.00 77.15 Vo111 52
6 F04Z 12 62713 29971 67.7% 2215 32.25 8 53798 21267 71.7% 2161 26.50 12.13 68.60 A 10 47
1 F04Z -112 -28260 -10763 -1.4% -123 -9.07 94000 -87 -25285 -9605 -0.3% -263 -7.28 2.13 -8.55 81408 -1 -5

Shows statistics of differences in number of patients, cost and length of stay:
- average
- standard deviation
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Evaluate shifted patient cases

DRG-Verschiebungen: 112

v
Which
————————————————— 112 Falle ------mmmmmmmeee > “ d” : t
F04Z FO4A moveda INto
“FO4A"?
----------------- 112 Falle -------mmmmmmmeme >
F04Z FO4A
23
Patienten pro Seite 100 4 Update
Gestations-
N Alter  Alter . Erfassung der
- Instituts- o hlecht i in Aufrahme-  alter —lntensiv- o\pq 4 fandpunkte MEMed yyy Aufnahme-  Entlass- oo une DRG Version PccL Ecw  Gesamt Tages-  Haupt-
AlD Typologie e acan | s gewicht va8v16 / station fiir IMC Care e art ungsart e e e e e e kosten  kosten diagnose
e g e v23v03 e e e e e L] e
-] e e -]
0 Normal 05, F04Z V100 4 7.325
A 32004826 Kantonsspital Uri K122 Mann - 59 -/- 0 - - - - oder Normal 2400 05, F04Z V110 4 7.786 4811500 2004.79 E1175
G Geburt 05 F04Z V120 4 7.897
e Normal 05, F04Z V100 4 7325
Cp 545161 KinikHirslanden K112 Mann 73 -1- 93 304 - - 0 oder Verlegt ~ 50.00 05, F04Z V110 5 7786 113606.95 227214 E1174
Geburt 05 F04Z V120 5 7.897
e ST Normal 05, F04Z V100 3 7325
o smme e K112 Frau 5 82 = fj 0 8 0 0 0 oder Normal 1500 05, F04Z Vi1.0 3 7786 30631.58 204211 17025
G- Geburt 05 F04Z V120 3 7.897
Normal 05, F04Z V100 4 7.325
g, 32631429 :::z::;';g K112 Mann 62 -1- 0 0 0 0 oder Normal ~ 31.00 05, F04Z V110 4 7786 5081200 1639.10 E1175
Geburt 05 F04Z V120 4 7.897
e e Normal 05, F04Z V100 4 7.325
op  Soee% K112 Mann 5 76 /e 0 - - - - oder Normal 3500 05, F04Z Vi1.0 3 7786 63911.84 182605 E1174
Geburt 05 F04Z V120 3 7.897
e 3 N Normal 05, F04Z V100 4 7325
Hirs. arn
33050143 K112 Frau 82 -1- 48 183 - = 16 oder Normal ~ 27.00 05, F04Z V110 3 7786 8383571 310503 1208
Drill down into database
to examine individual shifted patient cases 24




Catalog: Statistics per DRG

Katalog

Kennzahlen Katalog Grafiken
PCG nr_cases n_cases_tr_out n_hosp avg_costs med_costs std_costs DMI
Egin 63075 3487 62 25333 18093 26870 1.000
mE= 1.136
TP21A 135 10 27 17793 13277 15363
P218 6940 501 46 17322 12197 17530 i

DMI: Day Mix Index
CMI: Case Mix Index

Based on the changed rule system, a catalog with new cost-weight was calculated.

Using this new catalog, cost and demographic statistics were calculated.

™I r2 BG MAPE MAE RMSE med_R2
32945 0.875 768.947 0.215 4688 9499 0.118
23.140 0.776 873.497 0.367 5098 7302 0.000
22526 0.882 743.472 0.202 2959 6016 0.000
25

Kennzahlen Katalog Grafiken
PCG APCGS Global
PCG TP21A MAPE: 0.367 num_phases: 3
4000 —— average daily cost
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Catalog diagrams

Diagrams show
average cost
and compensation, given this catalog.
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Conclusion

We developed an infrastructure that allows...

- graphical manipulation of system rules
AND

quick simulation of the effects - all the way to generating cost weights per
DRG and calculating case mix indices for all patients.

- quick adaptation of the system, e.g. in case of pandemics

- implementation of new features based on user requirements within 2-4 weeks

27

Statistics of the Differences between the two Groupings

Vergleiche

¥ Vergleichsrechnung: swiss v130 kv v001 auf swiss v120 pv1_2 v012 neue Egin Daten 2021 mit egin_data2021_mitANK_20220701_mitFZF.csv Rechnung
Direkter Vorganger offnen

Delta R2 alle
0.00003786

Delta R2 inlier Anzeige Erstelldatum

DYN 0.00003804 B DYN BiDYN & 09.09.2022 15:29
Ra- DRG Fall- Kosten Kosten Kosten Tagesk. VWD Diffk. Fall- Kosten Kosten Kosten Tagesk. VWD VWD VWD Diffk. o L H-
ng anzahl Mw al- Str alle HK alle MW Mw Mw anzahl Mw in- Str in- HK in- MW Mw Str HK Mw }\,A TP TP
alle le alle alle alle inlier lier lier lier inlier inlier inlier inlier inlier v
0 FO4A 0 0 0 0.0% 0 0.00 0 0 0 0.0% 0 0.00 0.00 0.00 0 0 0
5 FO4A 112 94000 40670 69.8% 2351 42.29 87 81639 30704 72.7% 2449  34.56 9.78 77.94 vV 12 53
5 FO4A 112 94000 40670 69.8% 2351 42.29 94000 87 81639 30704 72.7% 2449  34.56 9.78 77.94 81639 12 53
5 F04Z 124 90973 40734 69.1% 2338 41.32 95 79083 30872 71.9% 2424 33.78 10.00 77.15 Vo111 52
6 F04Z 12 62713 29971 67.7% 2215 32.25 8 53798 21267 71.7% 2161 26.50 12.13 68.60 A 10 47
1 F04Z -112 -28260 -10763 -1.4% -123 -9.07 94000 -87 -25285 -9605 -0.3% -263 -7.28 2.13 -8.55 81408 -1 -5

What is a good split?

28




Query framework for investigating a split holistically

Upper Y-Limit

correct medical medically Development of Development of
application conclusive cost averages statistical KPIs
e 2) Medizinisch 3) Entwicklung der ;
1) Medl;{nlsch Ja Ressourcenverbrauch | Ja durchschnittlichen Ja 4) Entwicklung der Ja
Kodes gemass KHB, . »| stat. Kennzahlen —
. : . Fehlanreize, Tageskosten .
Manipulationsresistenz =l : : (cost_los kpis)
zukunftige Kodierung (mig_avg, grp_avg)
Nein Nein Nein Nein
5) Spitalmix, Spitalefiek ., Emffr)nz%t;“sstteh:g ol g 7) Confounders 5o
—»{ (n_hosp, hosp_share, > po »| 2/3 Haufigkeiten im UMBAU
" hosp_eff) Entieme teuerste 5% Alter oder in der AHD
- (r2_topHosp, r2_topOL)
Abw&gung Abwagung Abwagung
noétig noétig noétig
Hospital mix, Robustness Confounders
Check for 29
hospital effects
CASE =
[ & | nlier KPI
Migration Avgs Group Avgs Nr hosp Hosp share Hosp effects Confounders
0.377 0.168 0.889 None
TP; es 0 :43; 0
AR‘:;:L:Z;;:MW rm—— tsble  Condition [ Split-Scan New Logic bl Cond: Criterion [oeas
Config Boxplot 4-panel view Boxplot Scatterplot Plots




Thank you for your attention!
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Since 2012: SwissDRG System and comprehensive flat rates for reimbursement in Switzerland

e Since 2012: patients categorized (grouped) into DRGs

e Comprehensive flat rate as an objective: DRG valuation (cost weights)
includes operating costs as well as costs for infrastructure

e Reimbursement mechanism:
Individual baserate x Cost weight (of DRG catalogue) + additional payments
= payment per hospitalized patient (inpatient case) = flate rate

e Hospital financing mechanism: sum of flat rates (of inpatient cases) +
payment for community services
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Continuous Mirroring and Backup

RIDE W ( RiDE

productive instance continuous data t backup instance
replication via
Postgresqgl WAL

Semi automatic failover
In case of emergency, IT is notified and can v
manually trigger the switch to backup instance.

Backup Server
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88 RiDE / RiDE General <3 @® Last 7 days

system_type  All v All v engine  All v browser  Chrome v

Calcula... iCampa.,. i Loads Monitoring:
6.12« 7.08x 7.43« 88

i

Worksp...

Application
Performance

Load Workspace

duration Linux
duration Mac 0S
duration Windows
system_type Linux
system_type Mac 0S

system_type Windows

e

08/30 08/30 08/31 08/31 09/01 09/01 09/02 09/02 09/03 09/03 09/04 09/04 09/05 09/05

An.nn 1n.00 an.nan 1n.0n an.an 1n.0n an.nn 1n.0n an.nn 1n.0n an.nn 1n.00 An.an 1n.00

Initial Validation

== duration Mac 0S

== duration Windows

M == system_type Mac 0S

== system_type Windows

08/30 08/30 08/31 08/31 09/01 09/01 09/02 09/02 09/03 09/03 09/04 09/04 09/05 09/05

Monitoring: Machine Load; Automatic Replication

Errors@Eiting Warnings Firing s Worksp...

: 74.5GiB
0 0 . n f 55.9 GiB 6.12«
37.3GiB

Errors Rendirid on WarningsiPéendifigeconc : ! calcula..
13:40 1350 1400 1410 14:20 18.6 GiB

o8 7.08«

curre

0 0 == MBtemp] == CPUtempl == CPUtemp2

Currently Triggered Alerts Las ¢ cru B 0.446%
No data to show @ used RAMMemory REBREREE 37.6%
usedspace/ HRERRRRE 70.6%

Used SWAP 8 3.12%

prdride01.swissdrg.local:9100_Total 62. i Compa..

== prdride01.swissdrg.local:9100_Avaliable ~ 39.

7.43«

System Load , Disk R/W Data Network Traffic Basic

200 MB/s 50 Mb/s
100 MB/s ] l] [| H H H n n H H
0B/s

-100 MB/s

Ride Replication(® La
0b/s Sync Success Last Sy

-50 Mb/s rsync_data 0 2022-0¢

-100 Mb/s rsync_storage 0 2022-0¢

Bytes redd (-) / write (+)

-200 MB/s -150 Mb/s

transmit (}) /receive (+)

Standby DB Replication

0.829 0.100
== prdride01.swissdrg.local:9100_nvmeOn1_Writte prdride01.swissdrg.local:9100_enp70s0_transm

450 0814 0.300 Sync OK

== prdride01.swissdrg.local:9100_nvmeOn1_Read == prdride01.swissdrg.local:9100_enp70s0_receiv¢




G frou p pa’[l e nt Set Arbeitsbereich SaHa v50 kv v001 auf tarpsy v50 kv v015 rechnen
with updated rules,
ca | cu | a‘te St at| St | CS egin_tarpsy2021-withAnk-20220712T09_36_18Z.csv

~ Erweiterte Optionen (R2)

Inlier Filter: OVMV Konfiguration: High Trimpoint Konstante:
inlier_filter_config_null.r2conf - ovmv_config_null.r2conf v 17 e
113 HS 1 I H
Eqgin”: patient data set
Arbeitsbereich abschliessend anpassen:
Titel:
neu TP70A fur LOS>90
Beschreibung:
TP70 gesplittet aufgrund LOS>90 => TP70A
Festgelegte Grouperversion:
1.4.1 -
Katalog-Berechnung anpassen: 37
| Katalog berechnen
Catal ith fit tatisti
Katalog
Kennzahlen Katalog Grafiken
MAPE RMSE Correlation Coefficient Bezugsgrosse
0.2139406614411579 9443.942641463724 0.9363332071383937 768.9465195139311
peg mape num_cases num_phases norm_factor regpt_1 regpt 2 regpt 3
TP21A 0318 215 3 1 1 7 62
TP21B 0.201 6943 3 1 1 8 80

- Overall fitness statistics (for entire patient set)
- Fitness statistics per DRG
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Technology

RiDE
(Web application)

-

v

Grouper

; \ (Java Jar file)

~

Calculation / Comparison

Java Jar fil
\\(\v‘ ar file)

'\

e

DRG Language
Server
(HTTP API)

Catalog & Statistics calculation

L (Java Jar file)

'\
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