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CPRD Clinical Practice Research Datalink

DNRP Danish National Registry of Patients

ENCePP European Network of Centres for Pharmacoepidemiology and Pharmacovigilance
ICD International Classification of Diseases

OXMIS Oxford Medical Information System

PASS Post—authorisation safety studies

PPV Positive Predictive Value ([EI£RIHE)

RMP Risk Management Plan (1) X9 EEETH)

SIDIAP Information System for Research in Primary Care

THIN The Health Improvement Network
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e Romosozumab@PASS Protocol D ER & e Prucalopride MPASS Protocol~D i &

UCB 18 Jun 2020 Table 3:  Summary of Case Finding Algorithms for Each of the Endpoints of Interest
Non-Interventional PASS Protocol Romosozumab opooO4 |,
Hospitalizations for AMI }I’ﬁ;pi.llizaliuns for S'tmke
Case finding: 1CD-10 hospital discharge ches for all data sources )
APPENDIX 4. VALIDATION PROCESS FOR STUDY OUTCOMES
{Joensen et al. {2009); Pajunen et al. {2005)) {Andrgte et al. (2012); Flynn et al. {2010); Mrkumn et
Validation studies will be conducted for each of the study outcomes. A sample of 250 eligible al. {Emfh Kokotailo and Hill (2005); Krarup et al
cases will be sampled from the study cohorts for previously unvalidated ontcomes. All cases for ~ ° !"{MI?I Roumie et al. (2008a))
Objective 3 (amongst eligible users of romosozumab or ALN in the study period) will be L s 121, Acute myocardial infarction s 160, Subarachnoid hemorrhage
individually validated for outcomes where a PPV <75% has been previously demonstrated. \\_i\ . 161, Intracerebral hemorrhage
The following table summarizes previous validation studies and the results for each of the « 163, Cerebral infarction
contributing data sources. S # 164, Stroke, not specified as hemorrhage or
. _ o :  infarction
MI .~ Stroke *. All-cause death LV death :
g v = Hospitalizations for AN B Hospitalizations for Stroke
SIDIAP (ES) 91.3% B 75.7% . >90% L 53.1% -
CPRD (UK) 92 2042 E 900b P NA AT NA Case finding for THIN, CPRD (without HES linkage):
+ Read codes. electronic patiént profiles, free-text search
SNDS (FR) 85.0% H >85% | NA O NA . - [
- 3 . (Fireman et al. (2012); Garcia Rodriguez et al. (2004); [ (Andersohn etal. (2006); Arana et al. (2006); (-ms.i n:t
HSD (IT) 69.6% : : Rl 40% Hammad et al. (2008b); McAlpine et al. (1998); tal. (2013); Ray et al. (2009); Roumie et al. :”‘{Iﬂﬂa}
IPCI (NL) 259 89,79 ' G,é_\ 389% Varas-Lorenzo et al. (2000)) :.Hulﬁamcz et al. (2010))
Nationwide linked =059 >979% -\ ‘:?\:j NA NA dhjl\c-'llfchxﬁl F_:ainﬂ]:.::ad.l t;.:ﬂ;;mwil:_l ll‘tlmp.:ua]ifxliun dl:ll'll;l ‘;::;:kt Rtad code AND hospitalization and any Lli'lhc
Danish registries 5 _ ;\\ A umentation that any of the following occurred: owing *
(DK) \ J . s Record of ECG or location of infarction . R.n:cord of CT, NMR, EEG, or location of |:|1Ia.tc.t|un
GePaRD (DE) &Q/V % o ~8304¢ « Death within 1 munl_]'l . . 'Dw.uih within 1 month
CPRD=Clinical Practice Research Datalink: CV—cardImaxu'rar DE=Germany; DK=Denmark; ES=Spain; FR=France; * Coronary revascularization procedure (i.c., CABG or | S‘.fl]k':ﬂ]“tﬂl surgery/procedure
GePaRD=German Pharmacoepidemiological Résearch Database; HSD=Health Search Database: IPCI=Integrated stent) « Thrombolytic therapy
Primary Care Information Project: [T—Italy\@]émyoga.rﬂlal infarction; NL=Netherlands; SIDIAP=Sistema d'Informacio « Positive cardiac enzymes recorded . Ewi‘ienc:e of residual d:lmnge
per al Desenvolupament de la Investigacié en At#ieié Primaria; SNDS=Systéme National Des Données de Santé « Thrombolytic therapy
Note: NA=Validation not necessary as mformanoﬁ is obtained directly from mortality records. Py - Pﬂ'é‘s's numbness o
* Herrett et al. 2013 O - Spcc-:h.\ ision, swallowing pn:-blcms
* Andersohn et al. 2006 ) —  Rchabilita h th
¢ Ohlmeier et al, 2016 & chabilitation or — ysio SR
https://www.encepp.eu/encepp/openAttachment/fullProtocol/37345;jsessionid=HNM7IsuUpU2i9PWfiLaS1ET SPD555-802: Cohort Study of the Relative Incidence of Major
zpHPOAMSAPGgMb0SUs6ybQ1T0Ovhx0!-1345876343 Cardiovascular Events Among Patients Initiating Prucalopride Versus a I Q \/ I A “

Matched Comparator Cohort (encepp.eu)



https://www.encepp.eu/encepp/openAttachment/fullProtocol/37345;jsessionid=HNM7IsuUpU2i9PWfiLaS1ETzpHPoAmSAPGgMb0SUs6ybQ1T0vhx0!-1345876343
https://www.encepp.eu/encepp/openAttachment/fullProtocol/9354;jsessionid=wceVmWyu3NR133uFtjqpqYS75fX5vgwLJ18ym7L2gq2oPUttZISA!-754450659
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A systematic review of validated methods for identifying
cerebrovascular accident or transient ischemic attack using
administrative data

Susan E. Andrade B4, Leslie R. Harrold, Jennifer Tjia, Sarah L. Cutrona, Jane S. Saczynski,
Katherine S. Dodd, Robert ). Goldberg, Jerry H. Gurwitz

Stroke (ischemic, hemorrhagic and unspecified)

Validation algorithms

In general, studies that evaluated the validity of three-digit, four-digit, or five-digit
International Classification of Diseases, Ninth Revision, (ICD-9) codes in the range 430.x to
438.x reported the highest PPVs for cades 430.x, 431.x, 434.x, and 436.x. For most studies
evaluating codes 430.x, 431.x, or 434.x separately, the reported PPVs were 80% or higher
(Table 1). For most studies evaluating code 436.x, the PPVs were 70% or higher. Whereas
most studies reported low PPVs for code 433.x, one study that evaluated hospital discharge
codes 433.x1 separately from 433.x0 reported a much higher PPV for codes 433.x1 (71%
compared with 13%).38 The fifth digit specification of 0 indicates that the diagnosis of
occlusion and stenasis of precerebral arteries occurred without mention of cerebral
infarction.

Table 1. Positive predictive values of algorithms to identify cerebrovascular accident/stroke

Citation Study Description of Algorithm Validation/adjudication
population outcome procedure and
and period studied operational definition

Goldstein et Hospitalizations Hospitalizations Primary Medical record review was

al.21 from the (acute ischemic discharge conducted (N =175).

Durham stroke) diagnosis of ICD-

Outcome was confirmed
Veterans Affairs 9-CM codes 433,

based upon evidence in
Medical Center, 434, and 436

discharge summary.
1995-1997

Overall PPV=61%

A Systematic Review of Validated Methods for Identifying Cerebrovascular Accident or Transient
Ischemic Attack using Administrative Data | Sentinel Initiative

Chart validation of inpatient ICD-9-CM administrative
diagnosis codes for ischemic stroke among IGIV users in the
Sentinel Distributed Database

Ammann, Eric M. PhD®’; Leira, Enrique C. MD MS®®; Winiecki, Scott K. MDS; Nagaraja, Nandakumar MD®; Dandapat, Sudeepta MD%;
carnahan, Ryan M. PharmD, MS%; Schweizer, Marin L. PhD™9; Torner, James C. PhD? Fuller, Candace C. PhD®; Leonard, Charles E.
pharmD, MSCE"; Garcia, Crystal MPHS; Pimentel, Madelyn MSN®; Chrischilles, Elizabeth A, PhD?

1 Introduction

In this study, we evaluated the positive predictive value (PPV) of inpatient diagnosis codes for acute
ischemic stroke (AIS) in the Sentinel Distributed Database (SDD). The SDD is a large database of longitudinal,
patient-level medical and prescription data from a variety of data sources (primarily, billing data from large
health insurers and administrative data from integrated healthcare delivery systems) that are converted to a
common data format. The SDD and the Sentinel program are sponsored by the U.S. Food and Drug
Administration (FDA) for active safety surveillance of marketed medical products. For 2000 to 2016, the SDD
has 425 million person-years of longitudinal patient-level data from 223 million health plan members.["
Because AlS is a frequent endpoint for studies conducted in the SDD and other administrative databases, it
is important that validation studies be conducted on an ongoing basis to establish the PPV of AlS
administrative diagnoses.

F"rior validation studies caf{d ucted outside the SDD indicate that hospital discharge diagnosis codes for AlS
"g'éhe-raLlyhaue.high-PPV‘s"[‘éO% or higher), with principal-position diagnoses performing somewhat better
than secondary diagncses.m However, to date, no validation studies of AlS diagnosis codes have been
performed within the SDD. In addition, medical coding guidelines for AIS were modified in the mid-2000s,'®
potentially affecting the validity of AlS-related administrative diagnosis codes.BERIii{elfyR [N 3TN
interpretation of future studies of AlS based on records from the SDD and other administrative databases,
we report on the PPVs associated with inpatient diagnosis codes for AlS recorded during the years 2006 to
2012. Possible cases included in this chart validation study were identified from the SDD as part of a safety
assessment of thromboembolic event (TEE) risk following intravenous immune globulin (IGIV).

o

Chart validation of inpatient ICD-9-CM administrative diagno... :

Medicine (Iww.com)
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https://www.sentinelinitiative.org/news-events/publications-presentations/systematic-review-validated-methods-identifying-0
https://journals.lww.com/md-journal/Fulltext/2017/12290/Chart_validation_of_inpatient_ICD_9_CM.33.aspx
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Q IC D 9 b\ b IC D 1 0 /\ 0) *z 1T & & m Appendix B. List of International Classification of Diseases, Ninth Revision, Clinical Modification (1CD-9-CM) and
International Classification of Diseases, Tenth Revision, Clinical Modification (ICD-10-CM) Diagnosis Codes Used to
S entin el ’ Define Ischemic Stroke

Overview Code Description Code Type
ICD-9-CM
Date Run: October 25, 2017 433.01 Occlusion and stenosis of basilar artery with cerebral infarction ICD-9-CM
Request Description: The purpose of this report was to compare the frequency of diagnoses for ischemic stroke using 433.11 Occlusion and stenosis of carotid artery with cerebral infarction ICD-9-CM
International Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) versus International Classification of 43321 Occlusion and stenosis of vertebral artery with cerebral infarction ) . 1€D-5-CM
Diseases, Tenth Revision, Clinical Modification (ICD-10-CM) diagnosis codes. ICD-10-CM code definitions were determined by 43331 Occlusion and stenosis of multiple and bilateral precerebral arteries with cerebral infarction ICD-9-CM
mapping from ICD-9-CM code definitions using the Centers for Medicare and Medicaid Services (CMS) General Equivalence
. . 1 433.81 Occlusion and stenosis of other specified precerebral artery with cerebral infarction ICD-9-CM
Mappings (GEMs). Forward-backward mapping (FBM) was used to map ICD-9-CM to ICD-10-CM codes. 43391 Occlusion and stenosis of unspecified precerebral artery with cerebral infarction ICD-9-CM
434.01 Cerebral thrombosis with cerebral infarction ICD-9-CM
43411 Cerebral embolism with cerebral infarction ICD-9-CM
Figure 1. Incidence of Ischemic Stroke Diagnoses per 1,000 Eligible Members from October 2010 - September 2016 by Code Type, 183-Day Washout 43491  Unspecified cerebral artery occlusion with cerebral infarction ICD-9-CM
436 Acute, but ill-defined, cerebrovascular disease ICD-9-CM
ICD-10-CM
163.22 Cerebral infarction due to unspecified occlusion or stenosis of basilar arteries ICD-10-CM
é 0.90 163.139 Cerebral infarction due to embolism of unspecified carotid artery ICD-10-CM
E% 00 163.239 Cerebral infarction due to unspecified occlusion or stenosis of unspecified carotid arteries ICD-10-CM
K
5 o \/\/\’_W/\/—\/\,\j W 163.019  Cerebral infarction due to thrombosis of unspecified vertebral artery ICD-10-CM
“é 0.60 163.119 Cerebral infarction due to embolism of unspecified vertebral artery ICD-10-CM
3 163.219 Cerebral infarction due to unspecified occlusion or stenosis of unspecified vertebral arteries ICD-10-CMm
g 0.50
% 0.40 163.59 Cerebral infarction due to unspecified occlusion or stenosis of other cerebral artery ICD-10-CM
® o0 163.20 Cerebral infarction due to unspecified occlusion or stenosis of unspecified precerebral ICD-10-CM
= arteries
E 020 163.30 Cerebral infarction due to thrombosis of unspecified cerebral artery ICD-10-CMm
g 0.10 J 163.40 Cerebral infarction due to embaolism of unspecified cerebral artery ICD-10-CM
% 0.00 l 163.50 Cerebral infarction due to unspecified occlusion or stenosis of unspecified cerebral artery ICD-10-CM
167.89 Other cerebrovascular disease ICD-10-CM
Month - Year 163.00 Cerebral infarction due to thrombosis of unspecified precerebral artery ICD-10-CM
163.011 Cerebral infarction due to thrombosis of right vertebral artery ICD-10-CM

—|CD-9-CM — | CD-10-CM

Ischemic_Stroke Final_Trend_Report.pdf (sentinelinitiative.org) — | Q\/I Aﬁj m


https://www.sentinelinitiative.org/sites/default/files/surveillance-tools/validations-literature/Ischemic_Stroke_Final_Trend_Report.pdf
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. . Hall Indacaterol/ Ammann .
== —_ Tanigawa Ruigomez Krarup . Coding Trend
'I =] #&75 (DOI) (10.1002/pds.5423) (10.1002/pds.1919) (10'1531122/_(3):3%”;:%00” (10.1159,/000102143) Glyfgor%ﬁ?gg'”m (10'109%'\454389000000 Fung
*E ﬁE ischeerﬁlét:troke ischery_irciAstroke stroke ischemic stroke stroke ische?ncizt:troke ischemic stroke
BRATAR | BRATAR ERE . " - . - -,
THRE -+ EA + ) —FF Ak (Read/OXMIS B E + Ak ki B4 4 Al Lok
e *EEE (Algorithme 8) (Read Code) Code) (ICD10) (Icb10) (ICD9) (ICD9/1CD10)
= 163.X/G08 433 x1/434 xx/436
=3 CT/MRI/MRA Gbs o NA 163.X 100-169 433.x1/434.xx/436 T
a+1p 41 110 4 3% /F423600 /G46/786 163.X
X2 — &M — &R HEEmESE — &M COPDE# IGIVIZ 5% -
ALTLEa— ER~DAEE TRy T—=RYY T—=R3YY ALTLEa— 20154108 O
(3eE%) (Written recordsé) (ark—FAE L) (ABRIEERE) (13MSDD Partner) IC%)Q%%‘/’Q_IC%%(O
~ 17T —
(DPossible CasemM B D7 INLESE D7 I HLEER D7 IMHLEER D7 IMHLESE D7 I LESRE %@?‘yt?/7‘7j_uji
7'3—: YTy N TYUY oY TYs % Copenhagen M (14445) oY TYs BLRUBITRRE
¢ (36645) (245451) (339451) City Heart Study @y L= ABRIE$R (12845) fEAT
%”LE @2 NDEHRIZLD QEMICAEES: (@Written records® EyRRYUYL, TEABHE Q¥ADERIZLD (25 Fh ) F8 4 32
BHEY¥IE EFLTEBHE HR 1% (21545) HMEREAT QU ELDIEH B&a¥E W TN LI-Fh,
BUEENTEE (1615l D EZE) @ Computerized (23645) [IEEEHFE QFBRILav izﬁﬁﬁé NEE
TPPVEH QPPVEH records&EM LLER T @2 ANDTEEIZLD YZaFI)LLEa— (principal/secondary) (X7 ot-)
(1R CREEH) @%P%@EE( . @ﬂ%ggm/w @PPVEH [ZPPVEH
7 PP
84.3% 0 0 0 0 60% _
%:':% PPV (Algorithms 8) 85.7% 89% >97% 75.7% (Principal position)
s _ 88.9% _ _ _ _ _ _
FL‘;S?\'J-:E_ (Algorithms 8)
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MDV DNRP Sentinel
= tp — Nishikawa (2021) Holland (2014) Lo Re (2021)
'IH#&E (DOI) (10.37737/ace.22004) (10.1016/j.annepidem.2014.05.011) (10.1002/pds.5253)
serious infection serious infection serious infection
B ERE+ AlR+1RE 5% L + Alx M&m% + Al +
(Algorithms 1) (ICD10) [ ABERIDIE R ZorfiEZE | 1cD10)
&
seam | A/B/ %&gﬁg/ﬁ"/& - Z)/r %‘3/ R/T A/B/H/1/J/K/L/M/N A/B/D/G/H/1/J/K/L/M/N/P/R
g — R E SR BRI S
AILTLE a— (25EE%) AITLE 21— (Aalborg K Hl) HILTLEa— (6MSDD Partner)
T—=R3)20 (hIILTE)
7'3_5 (DPossible CaseMH 2 TY2 5 (20005) | OF7 DMHLERENSY L TYY OF7 IhLEERENH LTS
F|E @2 ADERRIZLDEAHIE (272451) (223451)
QI5IEEDEEHFITPPVEREZEH QU HL=hIILTIESREEIZLT @2 NDERIZLPEEHIE
(pseudosensitivity) EBMICKHEBFIE QPPVEEH
Q@PPVEHEH
0 - 0 93.7% (Unweighted)
. PPV 85.6% (Algorithms 1) 80% 80.2% (Weighted)
TR
=% 100% (Algorithms 1) - -
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[F#kT (DOI)

Nishikawa (2021)
(10.37737/ace.22004)

Dregan (2012)
(10.1016/j.canep.2012.05.013)

FEEE malignant tumors malignant tumors
Ty SR +RE Sm4
(Algorithms 4) (Read/OXMIS Code)
&
=t 4 B/C/D/R/T C/D
ity B[ {8 52 187 (category E)
s — —
HILTFLE 12— (25EE%) T —A1)> % (Cancer Registerd)
D (MDPossible Case MBS T4 (180451) (DPossible CaseZ i H (42,55645)
FIE Q2 NDEENIZLHERBHIE @) LT=Cancer Register (5,65045) =X IZL 1=
18FEFEND E&E A TPPVERREFEH 2ANDEHEIZEDERBHITE
(pseudosensitivity) QPPVERELFEEXEH
. 98% (Colorectal) 96% (Lung)
4iem PPV 64.1% (Algorithms 4) 97% (Gastro) 92% (Urological)
]| =]
R 90.7% (Algorithms 4) 92% (Colorectal) 94% (Lung)

92% (Gastro) 85% (Urological)
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