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Ontology of Adverse Events

Keywords: | Search terms ‘

Ontology: OAE

» |RI: http://purl cbolibrary.org/obo/cae. owl

* OBO Foundry: Library

+ Download: http://purl.obolibrary org/cbo/oae. owl

* Home: https:/github.com/OAE-ontology/OAE/

+ Contact: yonggunh@med umich edu

* Description: A biomedical ontology in the domain of adverse events

Annotations

contributor: Mathias Brochhausen, Darrell R. Abemethy, Elizabeth Blair, Izabela Birsanescu, Keith Burkhart, Luca Toldo, Sydni Joubran

creator: Barry Smith, Jiangan Xie, "Asiyah" Yu Lin, Abra Guo, Bingjian Yang, Desikan Jagannathan, Edison Ong, Kelly Yang, Kevin Mo, Liwel Wang, Meiu Wong,

Noemi Garg, Qingping Liu, Rebecca Racz, Shelley Zhang, Sirarat Sarntivijai, Sydni Joubran, Yongqun "Oliver” He (YH), Zuoshuang "Allen” Xiang, Ling Wan, David

Ameriguian

» date: 2019-2-21

» editor note: Product version

+ format: OWL-DL

* subject: An ontology for the annotation of the adverse event domain.

» title: OAE: Ontology of Adverse Events

+ versioninfo: Vision Release; 1.2.19

» Description: The Ontology of Adverse Eventsy (OAE) is a biomedical ontology in the domain of adverse events. OAE aims to standardize adverse event annotation,
integrate various adverse event data, and support computer-assisted reasoning. OAE is a community-based ontology. Its development follows the OBO Foundry
principles. Vaccine adverse events have been used as an initial testing use case. OAE also studies adverse events associated with the administration of drug and
nutritional products, the operation of surgeries, and the usage of medical devices, eic.

+ license: hitp//creativecommons. org/licenses/by/3 0/
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» Citation: Yongqun He, Sirarat Sarntivijai, Yu Lin, Zuoshuang Xiang, Abra Guo, Shelley
Zhang, Desikan Jagannathan, Luca Toldo, Cui Tao and Barry Smith. OAE: The
Ontology of Adverse Events. Journal of Biomedical Semantics. 2014, 5(1):29.


http://protege.stanford.edu/
http://www.ontobee.org/ontology/OAE
http://bioportal.bioontology.org/ontologies/OAE/

TFROAEH AR A T AR RAS B N A BRI T T 18] R IR OC R el , A8 o9 1 B4 ) 3

R R AR, OAEMXIE & HAF A R BT U B R -

planned | is_ is_ | pathological
process kind_of" Process <kind_of bodily process
A A
; patient
is_kind_of is_kind_of

has_participant has_participant

medical
SreRtoH <—prec;ded_by— adverse event
is_kind_of
P4
. induced_by is_kind_of .
exists at \/ exists at
A causal v
time at medical adverse event adverse event
intervention time period

1 OAE FRiE‘adverse event’fl‘causal adverse event’?Z X RERFZITER
T e



# 1 0AE RiE & (#2019 48 A 30 H)

Ontology Object Datatype Annotation
Class Instance Total

Prefix property property property
BFO 21 8 0 2 0 31
BSPO 0 17 0 0 0 17
DOID 1 0 0 0 0 1
GO 7 0 0 0 0 7
IAO 4 1 0 16 2 23

| OAE 4460 8 2 3 0 4473 |
OBI 11 2 0 2 0 15
OGMS 6 0 0 0 0 6
PATO 10 0 0 0 0 10
RO 0 64 0 11 1 76
UBERON 1124 0 0 0 1 1125
UBPROP 0 0 0 17 0 17
VO 7 0 0 0 0 7
Others* 1 20 1 62 0 84
Total 5652 120 3 113 4

ERE: i OAE By H A A A ] FAH e ARIE Geit &5 B8 IL: http://www.ontobee.org/ontostat/OAE.
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SiraratZs & K OAE R Gih LA/ A 7 P 2B 2= M T B 1 (TIVAILAIV) A 56 R BSOS ) R A2 13510
(PMID: 23209624).

AE reporting system
(e.g., VAERS) database

l

AE signal detection Chi-square calculation
with PRR for significant AEs
MedDRA-vaccine
[ term pair extraction ] & ¢ & &
TIV-enriched LAIV-enriched Chi-square test for Chi-square test for
l AEs AEs TIV-enriched AEs LAIV-enriched AEs

AE signal detection with
PRR, Chi-sq, and
minimal case number filtering

!

[ Significantly enriched AEs ]

PRR >= 2 & Chi-sq > 4
& # Reports > 2 in 1000 cases

yes

i . no | I
MedDRA OAEl term mapping & Discard

3 5 OAE classification of
[ OAE-based AE classification ] [ TIV- or LAIV-associated AEs ]
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Citation:

Sarntivijal S, Xiang Z, Shedden K A, et al. Ontology-based combinatorial comparative
analysis of adverse events associated with killed and live influenza vaccines[J]. PLOS ONE,
2012, 7(11): e49941.
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Xie J, Zhao L, Zhou S, et al. Statistical and ontological analysis of adverse events associated with
monovalent and combination vaccines against hepatitis A and B diseases[J]. SCIENTIFIC REPORTS,

2016, 6: 34318.
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Xie J, Codd C, Mo K, et al. Differential adverse event profiles associated with BCG as a preventive

tuberculosis vaccine or therapeutic bladder cancer vaccine identified by comparative ontology-based

VAERS and literature meta-analysis[J]. PLOS ONE, 2016, 11(10): e0164792.
1
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Xie J, Wang J, Li Z, et al. Ontology-based meta-analysis of animal and human adverse events
associated with licensed brucellosis vaccines[J]. FRONTIERS IN PHARMACOLOGY, 2018, 9: 503.
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o G“ s e eode - - T e —— O ohomaen——————————————
v ©’Gastrointestinal haemorrhages NEC . il v ©'digestive system AE’' v © 'digestive system AE'
A ¢ t:gr;:::‘::ec.d:::ig'atstromtestma| haemorrhages v @ 'gastrointestinal disorder AE’ Vv @ 'gastrointestinal disorder AE’
v @ ‘Castrolatactina) fnfectis” o - ®"gastroenteritis AE' { - ©"gastroenteritis AE’
v @ 'Gastric and gastroenteric infections’ © 'intussusception AE' ~ @ "intussusception AE'
© "Gastroenteritis' t © 'hematochezia AE' t “ @ 'hematochezia AE'
¥ @ 'Gastrointestinal stenosis and obstruction’ V- @ 'hepatobiliary or pancreatic AE’' v @ 'hepatobiliary or pancreatic AE’
v @ 'Gastrointestinal stenosis and obstruction NEC' v O 'liver AE' v 'liver AE'
@ "Intussusception’ i . . i . .
v @ 'General disorders and administration site conditions’ i . e hepatomegaly AE't .‘heﬂetzqmm‘_\ﬁ----; ______
v © 'Fatal outcomes: V- ©'immune system AE },—0 liver inflammation AE ey
v Death and sudden death’ @ ‘immunodeficiency AE' t { @ 'hepatitis AE’ ".
@ 'Death’ . v @ 'inflammation AE’ \\_g ‘hepatosplenomegaly AE’ __--~
: “Sudden death’ : i v @ liver inflammation AE’ v ©'immune SYSteMAB Tt
v © General system disorders NEC i @ "hepatitis AE'C “x>fmmune reconstitution inflammatory syndronmaAE’
¥ @ 'Asthenic conditions’ B . e e B e e ek e
® "Cachexia’ t @ 'hepatosplenomegaly AE' t . déficiency AE
V0 biliary disorders’ ¥ @ 'meninges inflammation AE’ v @ ‘inflammation AE'
V@' ic and h biliary disorders’ © 'meningitis AE" v_4#fiver inflammation AE’
v-@ 'He_oatobiliarv sioqs and symptoms’ © 'pneumonia AE' {, C @ "hepatitis AE"
©'Hepatomegaly't @ 'vasculitis AE' 'hepatosplenomegaly AE’
Las 2 ‘Heapy::o‘splenﬂ’;‘lie:awdizorders' .id ¥ ®'infection AE' V- @ 'meninges inflammation AE’
v 'O ‘Hepatocellular dama;ye and hepatitis NEC' ¥ @ ’bacterial infection AE' L @ 'meningitis AE'
@ "Hepatitis' C ] - @ 'disseminated BCG infection AE't ~ ) 'pneumonia AE’
V-9 y disorders’ i @ 'tuberculosis AE' t o @ 'vasculitis AE’
v o'Imi disorders NEC' - . - @ 'sepsis AE' C v @ infection AE’
v-@ I:‘,"‘“"e and associated conditions NEC drometl| ¥ @ 'musculoskeletal or connective tissue AE’ v @ 'bacterial infection AE’
v-@" PR, <yadicoies’ V. SYRErome v @ 'bone AE' - @ 'disseminated BCG infection AE’
v 'Immunodeficiency disorders NEC' . ©’osteomyelitis AE" t - @ 'tuberculosis AE’
© 'Immunodeficiency’ t Vv O 'respiratory system AE ~ ) "'sepsis AE
v @ 'Infections and infestations’ Vv @ 'abnormal respiration AE’ v @ 'musculoskeletal or connective tissue AE’
¥ @ 'Infections-pathog pecified’ . @ 'apnea AE't v @ 'bone AE’'
Y- L."!’;f";;‘:":";:f?t"’g”“ and lung infections i @ 'respiratory failure AE't @ 'osteomyelitis AE’
v @ 'Sepsis, bacteraemia, viraemia and fungaemia NeC' [..5] ¥ ® SEEIONS adv?rse event Yo refplratory system A,E .
® 'Sepsis'C T v @ 'death AE't v @ 'abnormal respiration AE
¥ © 'Mycobacterial infectious disorders’ ] ~ @ 'sudden death AE't - @ 'apnea AE'
v @ 'Tuberculous infections’ i+ @ 'disability AE"t - 'pneumonia AE'
© 'Disseminated BCG infection’{ v @ 'syndrome AE' @ 'respiratory failure AE’
v ®'Metab .. Tuﬁ;ﬂl:::;ign disorders’ @ 'cachexia AE' t Vv @ 'serious adverse event’
V- @ Acid-base disorders’ @ "'immune reconstitution inflammatory syndrome AE’ V- @ 'death AE’
v © 'Respiratory acidoses’ @ 'kawasaki disease AE't @ 'sudden death AE’
© 'Respiratory failure’ { i v ©'urinary system AE’ © 'disability AE’
¥ © 'Musculoskeletal and connective tissue disorders’ i v @ 'hematuria AE' C v @ 'syndrome AE’
e = di”"‘:’ef’s_(e’,‘cf' congenital °I"" f;“,‘?“".es)' i - ® 'macroscopic hematuria AE'C - @ 'cachexia AE'
'3:.":;:0 "’lz'e":“'i's'.%d"ms Scclateres) i @ "urinary incontinence AE' C ’ @@:&M@F
v @ 'Nervous system disorders’ i N @ 'kawasaki di
v @ 'Central ne system infections and infl ions' (B) V- 'urinary system AE’
v @ Meningitis NEC' ¥ @ 'hematuria AE’
v- @ 'Renal n ": ";I":r';'s :ord ors® @ "'macroscopic hematuria AE’
d ai . 03 . - .
¥ @ 'Urinary tract signs and symptoms’ @ ‘urinary incontinence AE
v @ 'Bladder and urethral symptoms’ )\
@ 'Urinary incontinence’ C bt
¥ @ 'Urinary abnormalities’
@ 'Haematuria' C
@ "Macroscopic hematuria' C
¥ @ 'Respiratory, thoracic and mediastinal disorders’
Vv @ 'Respiratory disorders NEC'
v @ 'Breathing gbnormalities'
@ 'Apnea’
¥ @ 'Social circumstances’
ve 'Fig 3. Hierarchical classification of 25 BCG-associated SAEs and their related top level classes using MedDRA and OAE. (A) MedDRA-based::
il ..vam,:r":"'e"r‘;'t ‘classification. All oval circle highlighted terms are discussed in the main text. (B) Asserted OAE hierarchy of the 25 SAEs and related top level classes. -
¥ @ Dascal M- /(C) Inferred OAE hierarchy after reasoning with the ELK reasoner (version 0.4.10, downloaded from website: https://www.cs.ox.ac.uk/isg/tools/ELK/).
b n s n " + “yn ({9 1} H +H H H + H R
© 'Kawasaki disease’ t ' The SAE labeled with “t” and “c” represents the SAE associated with BCG as a tuberculosis and bladder cancer vaccine, respectively. After reasoning, ™
v @ 'vasculitides NEC' . . X Lo . .
> Vasculitis' t i two classes of terms were inferred to under different parent terms as highlighted in dotted oval circles.




Bk 135 T Kl
SiraratZ%i# it MedDRA-OAEAR IE LS, K73 T MedDRAFIZIMITKISHI 2 A B I N5 NOAER iE
K4, FMILER CA M NRRE AR, BH 7 AREMEE R AME, BRIIEI T2 B R
s KRR A5 7Y FNLHB I RBR At 58 (PMID: 27003817).

..................................................

7| & | TKl-associated

?{ /| MedDRAAE

[ AE Ontology of J + Pl terms mined
“— Adverse Events : from FAERS
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Manual definition and ontological hierarchy curation

¥
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v

Application of OAE in bioinformatics analysis of AE-related studies




T, Melissas AAEHT et == & 22 ] (The New England Journal of Medicine)_ L
KRB ZRIB R SCA T IR T W5 OAELE N AR 2 AV B 2 AR I8 1 0 K B 7 i 2048

MR RRARIMESBES, BB SEIERIR AR RO

Citation: Melissa A. Haendel, Christopher G. Chute, Peter N. Robinson. Classification,
ontology, and precision medicine[J]. The NEW ENGLAND JOURNAL of MEDICINE,
2018, 379(15): 1452-1462.
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Figure 4. Ontology-Based Mechanistic Classification of Disease.

Well-structured clinical data can be readily integrated with discovery research data by using ontologies, which make clinical and basic
science observations “computable” in a way that reflects present knowledge and allows new inferences. Integrating the two streams of
data enables a mechanistic classification of disease across many data types, making a more refined and dynamic classification of patients
possible.!
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