Phenotyping WG update

Nigam Shah

@STANFORD

SCHOOL OF MEDICINE

S



Electronic Phenotyping

Distant learning

for phenotype
Keyword Consensus ¢ csifiers P yp

qgueries definitions extraction

GV \ A / A4 V;

Finding new
Phenotypes




Keyword queries for “noisy labeling”

2933 hydrocephal usEHrrTTTTE

90773 water@®nkthelbrain
3107785 hydrocephalusddisease/finding]
42612 hydrocephaly 4010253
2889104  hydrocephalusidisorder) _—
1936514 hydrocephalus,Ainspecified
2001177 hydrocephalusihos

hydrocephalus

Note freq syn Medlinefreq % noun

2933  C0020255 hydrocephalus 29,634  NNS 19,541 64.61
42612 C0020255 hydrocephaly 113 NN 275 49.81
| 90773  C0020255 water on the brain 8 ROOT 1 50

Assumption: “long mention” is a reliable indicator of presence
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10 % 1.56 x
20 % 2.77 x
30 % 6.25 x

40 % 25 x



X P R ESS' EXtraction of Phenotypes from clinical Records using Silver Standards

Input: getPatients.R -- config.R, keywords.tsv, ignore.tsv
Output: featu re_VeCtorS.Rda 4. Feature Vectors constructed after collapsing patient timeline

into normalized frequency counts for all terms, ICD-9s,
prescriptions and labs
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Output: keywords.tsv and ignore.tsv
Input: buildModel.R -- config.R, feature_vectors.Rda

Output: model.Rda



APHRODITE

Automated PHenotype Routine for Observational Definition, Identification, Training and Evaluation
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Phenotyping or Prediction

Prediction Time of “X” Phenotyping
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Source of features
Choice of features



The source of features

person measurement concept
person_ld int measurement_ld nigint unsignad CONCEPT_ID Int(10) unsignad
gender_concept_Id int person_ld mediumint{8} unsigned GCONGEPT_NAME varchar(255)
year_of_birth int measurement_concept_id int unsigned DOMAIN_ID varchar(255)
maonin_of_bith int measurement_type_concept_id ini{10} unsigned VOCABULARY 1D varchar(255)
day_af_bith int measurement_date date CONCEPT CLASS ID  varchar(255)
time_of_oirih varchar(10) value_as_number varchar(10) STANDARD_GONGEPT varchar(zss)
race_concept |d int value_ag_concept Int(10) unsigned COMCEPT_CODE varchar(255)
ethniclty_concept id nt range_low varchar(10) VALID_START DATE  varcharizss)
location_id int range_high varchar(10) VALID_END_DATE varchar(255)
provider_kl nt unil_source_value varchar(zo) INVALID_REASON varchar(z5s)
care_sie_id int
person_source_valie varcnar(so)
gender_source_value varchar(sa)
gendar_source_concapt_d int
race_source_value varchar(50)
race_source_concept_id int
ethnicity_source_vane varchar(s0)
ethnicity_source_concept id  int

observation drug_exposure condition_ocurrence

obsarvation_id bigint unsigned drug_exposure_ld Digint unsigned condition_occurrance_ld  bigint unsigned
person_id mediumint(s) unsignaed person_id mediumint(8) unsigned perzon_id INt(10) unsigned
observation_concept_ld Int(10) unsigned drug_concept |d Int(10) unsigned condition_concept_id Int{10) unsigned
opservanon_dare aate dnug_exposure_stan_dsta  date CONOMON_Type_concapt_id  Int(10) unsigned
observation_type_concept ld Int(g) drug_typa_concept_id Int(10) unsigned wvisit_occumence _id Int{10) unsigned
obsarvation_source value madiumint(8) unsigned drug_source_concept mediumint(8) condition_source_value text
qualifier concept Id int(8) stop_reason varchar(50) condition_start_date date

condition_era drug_era relationship death
condition_ara_ld Digint unsigned darug_era_ld Digint unsigned relatonship_id varcnarzo) person_id nt
person_ld Int(10) unsigned person_ld Int{10) unsigned relationship_name varchar255) death_date date
condition_concept_id Int(10} unzigned drug_concept_ld Int{10) unsigned Ig_hierarchical warchar(1) death_type_concept Id it
condition_era start date datetime drug_era_start date datetime defines_ancestry varchar(1) cause_concept_id int
condition_era_end_date datetime drug_era_end_date datetime reverse_relationship_ld varchar(20) cause_source_value warchar(s0)

count drug count concept Id int cause_source_concept_ikd int
concept_relationship observation_period note vocabulary
concept_id_1 int apservanon_penod_id mediumint(s) unsgned note_k Int unzignad vocabulary_ld warcnar(z2o)
concept_Id 2 int person_id mediumint(8) unsigned person_ld ¥_name warchar(255)
a panod_sian_date data note_data date
valld_start_date date observation_period_end_date  date note_concept_id  Int(10) unsigned vocabulary_version warchar(255)
valld_end date date perlod_type_concept_Id nt(g) free_text varchar(1) vocabulary_concept Id int
invald_reason varchar(1)
concept_ancestor concept_class concept_synonym domain

ancestor_concept_Id int concepl_class_Id varchar(20) concept_Id nt domain_id varchar(20)
descendant_concept Id int concept_class_name varchar255) concept_synonym_name varchar(1000) domain_name varchar(255)
min_levels_of_separation int concepl_class_concept ld it language_concept_ld nt domain_concept ld Nt
max_levels_of separation int

outlier_patients

pld medumini(s) unsgned

occurrence
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LAB:HBA1c (High)
LAB:Blood Glucose: High
LAB:Blood Glucose: High
LAB:Blood Glucose: Normal

CODES PRESCRIPTIONS

CONCEPTS ICDY: 250.00 MED: 6809
Term to Diabetes mellitus ICDY: 790.2 MED: 4815
Concept Diabetes mellitus
Metformin
T Metformin.
TERMS
Diabetes

Diabetes nos
Metformin
Dimethylbiguanidine

——————

Structured and
unstructured data
from a record is
represented as a
vector of features

CONCEPT
FEATURES:

£ =

C

#Notes in which the

concept occurs at
least once

CODE
FEATURES:

f o=

co

Counts of a code

Total number of
codes

PRESCRIPTION
FEATURES:

f =

p
Counts of a RxCUI

LAB
FEATURES:

fI:

Counts of a lab-result

Total number of
RxCUls

Total number of lab-
results



Models built using APHRODITE
L o

* Diabetes Mellitus 91%  83%  83%
* Myocardial Infarction 0.91 89%  91%  91%
* Familial Hyperlipidemia 090  765%  93.6%  ~20%
* Celiac disease A R
Mutclass learing |

* Diabetes Mellitus 52% 9%  99%
* Myocardial Infarction e 94%  94%  30%



Learning multiple models using neural nets

[very preliminary results — see slide notes]
AUC__|Sens. |Spec. |PPV

1. Diabetes Mellitus 0.97 93 % 92 % 93 %
2.  Myocardial Infarction 0.96 89 % 93 % 89 %
3. Familial Hyperlipidemia 0.83 7 % 99 % 3%
4. Celiac disease 0.90 28 % 99 % 28 %
5. Acute liver injury 0.98 6 % 99 % 5%
6. Acute renal injury 0.97 25 % 99 % 25 %
7. Congestive heart failure 0.95 48 % 99 % 48 %
8. Gastrointestinal complic. 0.90 10 % 99 % 9%
9. Hepatitis C 0.90 36 % 99 % 36 %
10. Peripheral artery disease 0.95 25 % 99 % 25 %
11. Pancreatitis 0.91 23 % 99 % 23 %
12. Seizures 0.91 58 % 97 % 58 %



Discussion items

Do we share models or the model building workflow (and
retrain at each site)?

* Very few sites have data in CDM v5
* Storage of processed clinical notes is not standardized

* Incorporating ‘Anchor’ based learning (can help build
predictive models)
* How do we use such models
— cohort building
— outcome ascertainment
— clinician alerting (FIND FH example)

e How do such classifiers relate to consensus definition
building?



