Considerations
re. outcomes
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Outcome / event

Mortality
Suicide attempts
High INR wvalues

Stroke
AMI
Cancer
PCI / CABG

Initiation
Discontinuation

Switching



OUTCOME

Disease
Surgery
Treatment initiation

Biochemical change



Validity?

Will this proxy classify those with the
outcome as having the outcome? And
those without the outcome as not
having the outcome?




Is the proxy valid?

Myocardial intarction
= ICD10-code 121

How to test this?
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Henrik Toft Serensen,' Hans Erik Botker,> Morten Schmidt'>

ABSTRACT

Objective: The majority of cardiovascular diagnoses
in the Danish National Patient Registry (DNPR) remain
to be validated despite extensive use in epidemiological
research. We therefore examined the positive predictive
value (PPV) of cardiovascular diagnoses in the DNPR.
Design: Population-based validation study.

Setting: 1 university hospital and 2 regional hospitals
in the Central Denmark Region, 2010-2012.
Participants: For each cardiovascular diagnosis, up to
100 patients from participating hospitals were
randomly sampled during the study period using the
DNPR.

Main outcome measure: Using medical record
review as the reference standard, we examined the PPV
for cardiovascular diagnoses in the DNPR, coded
according to the International Classification of
Diseases, 10th Bevision.

Results: A total of 2153 medical records (97% of the
total sample) were available for review. The PPVs

Strengths and limitations of this study

= This is the first validation study to include all
major cardiovascular diagnoses in the Danish
National Patient Registry.

= We sampled patients only from hospitals in the
Central Denmark Region. However, our results
are most likely generalisable to other parts of the
country as the Danish healthcare system is
homogeneous in structure and practice.

= We only validated patients diagnosed during
2010-2012 and therefore cannot extrapolate our
results to previous periods.

INTRODUCTION
Remarkable improvements have occurred in
the prevention and treatment of cardiovascu-



96 ot 99 patient with (first)
121 code had an AMI.

Valid?



+ Disease | + Disease
+ Code True pos. | False pos.
+ Code False neg. | True neg.



+ Disease | = Disease

+ Code True pos. False pos.

+ Code False neg. | True neg.

Positive predictive value (PPV): |
Likelihood of disease given registration 96 Of 99‘

Negative predictive value (NPV): —
- - - 7 =100%¢?
Likelihood of absence of disease given no registration

Sensitivity (completeness):

Proportion of those with disease having registration ???

Proportion of those with no disease having no registration ? ~ 1 OOO/ ()?



The pertect proxy!

Proxy always represent an outcome

(PPV = 100%)

An outcome will always trigger a proxy

(Sensitivity = 100%)

NOTE: Validation often only adress PPV!




- T hose with outcome
- ‘Those with proxy

High PPV
High sens.

Cancer?



- T hose with outcome
- Those with proxy

High PPV

L.ow sens.

Obesity diagnosis?



- T hose with outcome
- Those with proxy

Low PPV
High sens.

Gastroscopy as proxy for intestinal bleeding?
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PPV > Sensitivity

(Most important that the registered outcomes are in fact outcomes!)
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Myocardial infarction
First-time myocardial infarction 100 Q580 a7 (91-00) —>
First-tima STEMI 23 2223 86 (Fa-94) —_—
First-timsa NSTEMI 39 26735 92 (80-97) —_—
Hecurrent myocardial infarction 100 868100 88 (80-93) ——

| |




Suboptimal validity...

Misclassiftication

What is the height difference

between men and women?



Suboptimal validity...

Misclassification of outcome status = information bias

IL.ow PPV —
Those without outcome classified with outcome

Low sensitivity —
Those with outcome classified as not having outcome

As long as validity does not depend on exposure status,
misclassification 1s non-differential and thus biases towards
unity (making the groups appear alike)!



How to increase validity?

Algorithms!
Validate!

Stick to codes with high PPV!

Restrict to incident outcomes, primary diagnoses,
diagnoses from specialized departments!

Consider sensitivity analyses!
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Identifying Patients with Myasthenia for
Epidemiological Research by Linkage of
Automated Registers

Emil Greve Pedersen® Jesper Hallas® Klaus Hansen® Poul Erik Hyldgaard Jensen®
David Gaist® €

?Department of Neurology, Odense University Hospital, Odense, Blnstitute of Public Health, Clinical Pharmacology
Unit, and “Institute of Clinical Research, University of Southern Denmark, and d Department of Neurology and
#Neuroimmunology Laboratory, DMSC, Department of Neurclogy, Rigshospitalet, Copenhagen University
Hospital, Copenhagen, Denmark

Requiring both diagnosis and prescription yielded PPV of 93%!

Key Words the positive predictive value of the register diagnosis was
Myasthenia - Neuromuscular diseases - Neurological 92.9% (95% confidence interval, Cl, 84.3-97.7), the false-pos-
disorders - Epidemiology - Research methods itive rate was low (2.8%), and the sensitivity was acceptable

(81.2%; 95% Cl 71.2-88.8). Conclusions: Our data indicate
that this novel approach of combining diagnosis register and




Algorithms

Excluding algorithms (increases PPV

Multiple requirements to count as outcome

e.g. DVT diagnosis AND later AC treatment

Inclusive algorithms (increases sensitivity!)

Multiple ways of counting as outcome

e.g. diabetes diagnosis OR antidiabetic use



Involve a clinician!

(and beware of pseudo-clinicians!)



Validation?

We defined cases by fulfilment of three criteria: admission with

peptc ulcer or gastrins as the main diagnosis to one of the coun-
ty's hospitals during 1 January 2000 to 31 December 2004;
significant bleeding defined by melaena, a subnormal haemo-
globin, or the need for ansfusions; and a potential bleeding
source In the stomach or duodenum identified by endoscopy or
SUrgery.

Hallas et al. BM] 2006
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REVIEW

The Danish National Patient Registry: a review
of content, data quality, and research potential

Morten Schmidt'

Sigrun Alba Johannesdottir
Schmidt’

Jakob Lynge Sandegaard®
Vera Ehrenstein'

Lars Pedersen’

Henrik Toft Serensen’

'Deparoment of Clinical Epidemioclogy,
Aarhus Universicy Hospicl,
Aarhus, ‘Department of Health

Crocumentaton, Stace Serum Insooutes,

Copenhagen, Crenmarik

Backgrownd: The Danish Mationzl Patient Registry (DMPR) iz ong of the world's oldest
nationwide hospital registries and is used extensively for research. Many studies have validated
algorithms for identifyving health events in the DMPR, but the reports are fragmented and no
owerview exists.

Otbjectives: To review the content, data quality, and research potential of the DENPR.
Methods: We examinad the sefting, history, aims, content, and classification systems of the
DNPR. We searched Pubbled and the Danish Medical Jowrenal to create a bibliography of
validation studies. We included also studies that were referenced in retrieved papers or known
to us beforehand. Methodological considerations related to DMPR data were reviewad.
Resules: During 1977-2012, the DNPR registerad 8 085 503 persons, accounting for 7 268 57
inpatient, 5,951 405 outpatient, and 5,097,300 emergency deparimeni contacts. The DNMPR
provides nationwide longitudinal registration of detailed adminisirative and clinical data. It has
recorded information on all patients discharged from Danish nonpsychiatric hospitals since
1977 and on psychiatric inpatients and emengency department and outpatient specialty clinic
rontscic cinee 1995 Foar esch matient contact one nemiary and ondicinial cecondary diaencices
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Table S| (Continued)

ICD codes® Condition Study period ICD codes/algorithm® n* PPY; NPV, sensitivity;
{eontact type; specificity”
diagnosis type)
121 Acute myocardial 1 9962009 121 |48 PPY =100 (97.5-100)
infarction (I A
19982007 121,122,123 50 PPV =98.0 (8%9.5-29.7)
(IMIDUT; A)
19932003 (IMNG - 410; 121 1072 PPY e =813 (79.5-84.1);
OUT/ED; A/B) PPV,, . =924 (90.4-939);
PPV, =944 (926-95.7)
1982-1991 410, 427.24, 427 27, 427.91, 427.97 5022 PPV, =94.3 (93.6-949);
(IM: AJB) PPV, . =934 (92.6-940);
Se, =618 (61.7-640);
Se, =695 (68.4-706)
19791980 410414 527 PPV =924 (89.8-94.4)
(I AJE)
126 PE 1994-2006 (IN/  450.99; 126 353 PPV, =674 (624-T2.1);
OUT/ED; AVB) PPV, 0 =821 (77.2-86.1);
PPV, =296 (21L0-38.5);
PPV, =870 (B1.9-909)
PE during pregnancy and 19802001 450.00-450.9%; 126.0-126.9 + 2 L S— 1P (59.7-94.8)/
POSTRArTUm (I A (650-666; OBO-84) PPV_ =636 (40. 7-828)
PE afrer stroke 2003-2006 126 (after admission to stroke units ] PPY =909 (6L 3-98.4);
{IN; AJB) and age =18 y) NPV =97 4 (95.8-98.4):
Se =0.0 (0.0-32-4); Sp =100
(99.3-100)
46 Cardiac arrest 19932003 (IN/ - 42727 146 42 PPY puncumen =300 (35.5-64.5);
OUT/ED; AVB) PPV, =531 (365-69.1)
|48 Acral fibrilkhdon or 19932009 (IM/ 42793, 427.94; |48 284 PPV, =923 (BB.6-94.8);
flutcer QUT/ED; A/B) PPY ey =740 (90.5-96.3)
(independent of diagnosis type
and department spacialty;
PPV, =647 (41.3-827)
1980-2002 42793, 427.94; 148 174 PPY =98.9 (95.9-99.7)
(nfa; nfa)
19802002 42793, 427.94; 148 e PPV =26.6 (91.5-98.7)
(nia; nfa)
148.94, Atral flutter 19771999 (IMN/ 427.94; 148.9A 108 PPV =500 (40.7-59.3)
OUT/ED; A/B)
150 Heart failure 19982007 150, 1110, 113.0,113.2 50 PPV =100 (92.9—100)
(IMFOUT; A)



Considerations re validity

What is most important?
To identify all outcomes (high sensitivity)?

To make sure outcomes are correct (high PPV)?



Considerations re validity

Unless specific considerations:

PPV > Sensitivity
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