Validation report for OpenVigil FDA

2015-09-14, ruwen.boehm @pharmakologie.uni-kiel.de

Tested software: OpenVigil FDA v1.0 release candidate 4

Test date: 2015-09-14

Software summary:

component

status, e.g., version, release date, count

OpenVigilFDA version string:

Open Vigil FDA v1.0rcd

OpenVigilFDA license/contact/website:

GNU Public License (GPL) version 2
Project developer: ruwen.boehm@pharmakologie.uni-kiel.de
Website: gpenvigil.sf.net

PHP version:

5.2.17

openFDA meta.disclaimer:

openFDA is a beta research project and not for clinical use. While we make every effort to ensure that data is accurate, you should
assume all results are unvalidated.

openFDA meta.license:

http:/fopen.fda.gov/license

openFDA meta.last_updated: 2015-07-08
openFDA meta.results.total for whole dataset: : 4987454
openFDA meta.results.total with

patient.drugs.openfda: SETBEE
Percentage of openFDA-tagged safety reports: 87.62

Test items:
Comparison to the demos at https://open.fda.gov/drug/event/
Comparison to https://openfda.shinyapps.io/RR_D and RR_E

Summary:

OpenVigilFDA can reproduce all numbers from the openFDA demos and could thus be
successful validated.

However, OpenVigilFDA uses scientifically valid requests to the API while the openFDA
demos do not (e.g., missing exact-matches in some circumstances).



Test #1: Histogram of reports and dates where indication was ,,hypertension

openFDA demo:

Adverse drug event reports since 2004

This is the openFDA APl endpoint for adverse drug events. An adverse event is submitted to the FDA to report any
undesirable experience associated with the use of a drug. including serious drug side effects, product use errors, product
quality problems, and therapeutic failures.

Reporting of adverse events by healthcare professionals and consumers is voluntary in the United States. Increases in the
total number of adverse events are likely caused by improved reporting. News, enforcement actions, and other phenomena
can also spur reporting.
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https://api.fda.gov/drug/event.json?search=receivedate: [26040101+70+20150181 ]+AND+patient.drug.drugindication:
hypertensiondcount=receivedate

OpenVigilFDA - GUI:

Background correction

only include openFDA-cleaned data? ]
Only consider reports with successful drugname-mapping (openFDA-data). Recommended.

Only consider reports between these dates (YYYYMMDD) 20040101 - 20150101

* Minimum/maximum age (in years) : -

Patient sex ¢ unknown -

Minimum duration of treatment (in years)

Drugname

Drugclass (Mechanism of Action)

Adverse event

Indication . |HYPERTENSION

Verbatim openFDA query string

Other configuration aptions:

Whenever possible, count the top drug, events, stc. raported for this selection:
Disable this for faster report brovsing.

openFDA APT URL: https://api.fda.govidruglevent.json

Step 2: Use the fields below to filter out the cases you are interested in. Using no filter criteria results in all reports (whole dataset) being selected.

Drugname

Adverse event

Drugclass (Mechanism of Action)

Indication

Count the number of results using a factor (optional) receivedate -

Export results as human readable HTML or @ JSON output or @& XML output or ) CSV output (counting result lists).

Qpen new tab/window and process query >3




OpenVigilFDA — Results:

Open Vigil FDA list of counts for selection drug () and/or event ()

Background correction for subpopulation: (receivedate:([20040101+T0+20150101]1)+AND+patient.drug.drugindication.exact: (% 22HYPERTENSION%22))
Constructed openFDA API query: https://api.fda.gov/drug/event.json?search=(receivedate:([20040101+T0+20150101])+AND+patient.drug.drugindication. exact: (%2 2HYPERTENSION
%22))&count=receivedate

Copy table below to clipboard

Last database update 2015-07-08 |

Total number of reports matching the search criteria | 183767

Number of term:count pairs for factor receivedate 3314 3

Histogram
click to draw frequency of counts ordered by count (black’

click to draw frequency of counts ordered by term or date (blue)

Counting results Show/Hide
Copy table below to clipboard

receivedate . count

20040102 13
20040104 2

20040105 25

200401086 12

Result:

The OpenVigilFDA logic does not produce the same queries like the openFDA demos.

In this case, the FDA did not use exact-matches for indication, resulting in terms like
,PULMONARY ARTERIAL HYPERTENSION® ,PULMONARY HYPERTENSION® or
LESSENTIAL HYPERTENSION®to be included as well.

The OpenVigilFDA histogram is based on single values, not accumulated data for each month.

Interpretation:

No validation is possible since OpenVigiLFDA offers more correct results — in a clinical
context — than the openFDA demo.



Test #2: Most common drug classes (EPC) of all events

openFDA demo:

What classes of drugs are reported?

The seriousness of reported adverse events varies with the associated drugs. This chart shows the drug classes most often
associated with adverse event reports. Use the buttons next to the chart to see the difference between reports involving
serious reactions and less serious reactions.

tumor necrosis factor blocker (o] |

All adverse event reports nonsteroidal anti-inflammatory drug [RANylIgE L EUE Ela LT LI CTE (14 R

Serious reactions N :
) Less serious reactions proton pump inhibitor | W # of matching records i 404779
- T

phosphate hinder [epc]
calcium [epc]
serotonin reuptake inhibitor [epc]

]
I
]
opioid agonist [epc] G
I
I
I

benzodiazepine [epc]
beta-adrenergic blocker [epc]

anti-epileptic agent [epc]

https://api.fda.gov/drug/event. json?acount=patient.drug.openfda.pharm_class_epc.exact

OpenVigilFDA:

patient.drug.openfda.pharm_class_epc.exact count
Tumor Necrosis Factor Blocker [EPC] 494779
Nonsteroidal Anti-inflammatory Drug [EPC] 362663
Proton Pump Inhibitor [EPC] 288557
Phosphate Binder [EPC] 246774
Calcium [EPC] 239581 ;
: Serotonin Reuptake Inhibitor [EPC] 1219163
Opioid Agonist [EPC] 214264
Benzodiazepine [EPC] 212132
beta-Adrenergic Blocker [EPC] 210016
Anti-epileptic Agent [EPC] 208147f
Corticosteroid [EPC] 203868
Atypical Antipsychotic [EPC] 188282 ;

P wie et amzan -

Results:
Both programs produce the same results.

Interpretation:
Validation successful.



Test #3: Most frequent drug classes (EPC) of all events
openFDA demo:

What indications for use are frequently reported?

Drugs listed in adverse event reports often have an indication for use specified—a disease being treated, or a certain
therapeutic goal. Use the buttons next to the chart to see how indications for use change with different search criteria.

rheumatoid arthritis |

© Al advers:e event. reports product used for unknown indicatiorSNyEIG I El 1 I
) Nonsteroidal anti-

inflammatory drug class hypertensior W #ofmatching recards | 70333

> Females multiple sclerosis G
Females, age 5to 17
Females, age 55 to 90 osteoporosis |G
Males diabetes mellitus |G
Males, age 510 17
5 Males, age 55 to 90 depression  INEEG—G—
type 2 diabetes mellitus |G
pain
drug use for unknown indication | IR

https://api.fda.gov/drug/event.json?search=patient.patientsex:2+AND+patient.patientonsetage: [S5+T0+9@]&count=patient.
drug.drugindication.exact

OpenVigilFDA:

patient.drug.drugindication.exact count
RHEUMATOID ARTHRITIS 70333
PRODUCT USED FOR UNKNOWN INDICATION 68426
HYPERTENSION 49747
MULTIPLE SCLERQSIS 43226
QOSTEOPOROSIS 378320
DIABETES MELLITUS 23042
DEPRESSION 21533
TYPE 2 DIABETES MELLITUS 21092
PAIN 19098
DRUG USE FOR UNKNOWN INDICATION 16599
ATRIAL FIBRILLATION 16499
BLOOD CHOLESTEROL INCREASED 14481
BREAST CANCER 14368
CHRONIC OBSTRUCTIVE PULMONARY DISEASE | 13599
ASTHMA 12119
GASTROQESOPHAGEAL REFLUX DISEASE 11240
ARTHRITIS 10857
IPLJL.MéNAI.?;f.AFéTéR.IAL .F.W.PE.RTIEi\.JS.IOIN“ o 10591
e

Results:
Both programs produce the same results.

Interpretation:
Validation successful.



Test #4: Most frequently reported adverse events
openFDA demo:

What adverse reactions are frequently reported?

Adverse reactions range from product quality issues to very serious outcomes, including death. Use the buttons next to the
chart to see how reported reactions vary with different search criteria.

There is no certainty that a reported event (adverse reaction or medication error) was actually due to a product. FDA does not
require that a causal relationship between a product and event be proven, and reports do not always contain enough detail
to properly evaluate an event.

nausea |
All adverse event reports
@ Nonsteroidal anti-
inflammatory drug class dyspnoea
@ Females, age 5to 17
Females, age 55 to 90
Males dizziness
Males, age 5to 17
) Males, age 55 to 90

—_— W # of matching records | 19463 ——

pain

myocardial infarction

fatigue

diarrhoea

I
I
I——
headache
I
I
. vomiting - I

https://api.fda.gov/drug/event .son2search=patient.drug.openfda. pharn_class_epc: "nonsteroidal+anti- inflammatory+drug"s
count=patient.reaction.reactionmeddrapt.exact

OpenVigilFDA:

i ﬁa:tién‘t.r;aa‘:ti‘or;.réa;:ti;)n.médt.‘l ré pf.e‘xa‘ct. count
s R i
DRUG INEFFECTMVE 18626
DYSPNOEA 17303
PAIN 16965
DIZZINESS : 15478 ;
MYOCARDIAL INFARCTION 14669
HEADACHE 14382
FATIGUE 14370
DIARRHOEA {12844}
VOMITING 12730
e S
e S

| ARTHRALGIA

CHEST PAIN

PAIN IN EXTREMITY 19857
: ANXIETY 8999
‘ PYREXIA 8997
: MALAISE 8586

OEDEMA PERIPHERAL i 8419

Results:
Both programs deliver the same results.

Interpretation:
Validation successful.



Test #4: Most frequently reported adverse events

RR_D:

openrFDA

Data Reference Select Drug
Drug Variable

patient drug.openfda. generic_name hd

Select Drug and # of Event:

Drug Name: METOPROLOL

Match drug name:
O Exactly
® Any Term

Max # of Events: §

Rank of first event: 1
Analyzing counts with ranks from 110 5

Reporting Ratios (PRR and RoR)

The proportional reporting ratio (PRR) is a simple way
to get a measure of how common an adverse event for
a particular drug is compared to how common the
event is in the overall database.

APRR > 1 for a drug-event combination indicates that
a greater proportion of the reports for the drug are for
the event than the proportion of events in the rest of
the database. For example, a PRR of 2 for a drug
event combination indicates that the proportion of
reports for the drug-event combination is twice the
proportion of the event in the overall database

RR-Drug

PRR and ROR Results

Event Counts for Specified Drug

Counts For Drugs In Selected Reports

Data Reference

About

Event Counts for All Drugs

Total reports with Drug METOPROLOL in database: 82,724

Query: hitps:/api.fda.gov/drug/event json?search=_exists :

Counts For Indications In Selected Reports

Event Counts for Drug

Other Apps

(patientreaction reactionmeddrapt exact}+AND+patient drug openfda. generic_name:(MET OPROLOL )&limit="18&skip=0

Reporting Ratios

Resuits sorted by PRR

Table

,_.

[

3 A

Word Cloud

Preferred Term

MYOCARDIAL
INFARCTION

DYSPNOEA

DIZZINESS

FATIGUE

NAUSEA

Counts for
METOPROLOL

3,962

5010
4,248
4,133

4,984

Counts for
All Reports

83,639

140,338
127,907
153,531

194,645

PRR

RRR

2.5

@

1.94

Dynamic PRR

MYOCARDIAL
INFARCTION PRR

DYSPNOEA PRR
DIZZINESS PRR
FATIGUE PRR

NAUSEA PRR

Change Point
Analysis

MYOCARDIAL
INFARCTION CPA

DYSPNOEA CPA
DIZZINESS CPA
FATIGUE CPA

NAUSEA CPA

ROR

2.58

1.94

1.80

1.44

1.38



OpenVigilFDA:

Open Vigil FDA analysis of disproportionality

No background correction used.
Extracting data (this can take up to 10 seconds)...Show/Hide

Copy table below to clipboard

This drug

Groups (metoprolol) Other drugs Sums
This event 3962 99525 103487
(MYOCARDIAL+INFARCTION) DE dE E

Other event 78732 4825968 | 4883967
= de e

e 82724 4904730 4087454

N (total)

Copy table below to clipboard

Disproportionality

indicators Value Interpretation

%DrugEvent/Drug 4.78942 Percentage of this drug-this adverse event vs this drug-all adverse events

Chi squared Yates (chisq) 3094.07341 : Does the 2x2 table have a normal distribution (chi squared dist.)? Values greater than 4 correspond to p<0.05.

Relative Reporting Ratio
(RRR) 2.30821
These ratios compare the observed counts to expected counts and allow to quantify the additional risk/odds of the drug and event
Proportional Reporting Ratio | 5 52054 selected above compared to the general background noise.
(PRR) Rougly, RRR/PRR/ROR values greater than 2 indicate that this drug-adverse event-combination is 2-fold more likely than all other

Reporting Odds Ratia (ROR) ~ 2.43921  ; combinations.
Information Component (IC) : 1.20678

Interpretation: According to the criteria by Evans 2001, which requires a report count > 3 (this combination: 3962) and a PRR > 2 (here: 2.4) and a Chi-squared > 4 (here: 3094.1) this drug
and event are statistically significantly related (=putative ADVERSE DRUG REACTION).

Query execution time is 2.33 seconds

OpenVigilFDA with only openFDA-tagged reports

Open Vigil FDA analysis of disproportionality

Background correction for subpopulation: (_exists_:(patient.drug.openfda.generic_name.exact))
Extracting data (this can take up to 10 seconds)...Show/Hide

Copy table below to clipboard

Groups (METOR!‘ISI:’(;IIJ_% Other drugs Sums

This event 3962 79637 83599

(MYOCARDIAL+INFARCTION) DE dE E

Other event 757%3 4206993 4284812

82694 4285724 : 4368418

Sums D N (total)

Copy table below to clipboard
Disproportionality .
indicators Value Interpretation
“%DrugEvent/Drug 4.79116 Percentage of this drug-this adverse event vs this drug-all adverse events
Chi squared Yates (chisq) 3718.94513 : Does the 2x2 table have a normal distribution (chi squared dist.)? Values greater than 4 correspond to p<0.05.

Relative Reporting Ratio
(RRR) 2.50359

These ratios compare the observed counts to expected counts and allow to quantify the additional riskfodds of the drug and event
2.5784 selected above compared to the general background noise.

Rougly, RRR/PRR/ROR values greater than 2 indicate that this drug-adverse event-combination is 2-fold more likely than all other
combinations.

Proportional Reporting Ratio
(PRR)

Reporting Odds Ratio (ROR) : 2.6584

Information Component (IC) © 1.324

Interpretation: According to the criteria by Evans 2001, which requires a report count = 3 (this combination: 3962) and a PRR > 2 (here: 2.6) and a Chi-squared = 4 (here: 3718.9) this drug
and event are statistically significantly related (=putative ADVERSE DRUG REACTION).

Query execution time is 2.07 seconds.



Results:

Both programs deliver the same results for DE and D if considering all reports.
However, E is either smaller or larger.

As aresult, the 2x2 contigency tables and calculated numbers differ.

Furthermore, the RRR appears to be miscalculated. It is usually less than PRR (or ROR).

Interpretation:

Validation partly successful concerning the counts of drugs. However, counts of events and
calculation of the measurements of disproportionality differ.

Since the count of events differs between RR_D/RR_E and the figures extracted by both
OpenVigil FDA and the official openFDA demos, different query-phrasing in RR_D/RR_E is
suspected. E.g., RR_D/RR_E uses no exact match for adverse event terms.



