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ÅIntroduction of trajectory clustering (LCMM)

ÅApplication of LCMM in OHDSI ecosystem 

ÅUse case : New phenotyping of asthmatics 
using long-term followed lung function data 
over 15 years

ÅExtension of PatientLevelPrediction

2



Trajectory clustering

Trajectory means the course of measured 
variable over age or time
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Trajectory clustering

Are they same?
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Are they really same?



Trajectory clustering

Latent class mixed model (LCMM)
Åinnovative statistical method used to identify 

subgroupsof participants with heterogeneous 
trajectories
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Linear mixed model

Find the latent profile 
of trajectories in each 

classes

Multinomial logistic model

Express for each patient 
probability to belong to 

class



Trajectory clustering
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Blood pressure

BMI

Plasma Glu



LCMMin OHDSIecosystem

ÅSetting for trajectory clustering using LCMM package
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Needed information In OMOP-CDM

Patient number Person ID (or subject ID)

Measured value Value as number

Measurement date or 
time to measure

Index date and measurement date

Age Year of birth and measurement date

Gender Gender concept Id

Event (death etc.) Event cohort created by ATLAS

Not necessary 

LCMM can operate with OHDSI ecosystem!



LCMMin OHDSIecosystem

ÅIf the results of trajectory clustering are inserted into 
cohort table (result table), all OHDSI tools can be 
used such as PatientLevelPrediction 
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Cohort Definition ID

Subject ID

Cohort start date

Cohort end date

All we have to do is 
defined cohort!



Develop LCMMohdsi
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https://github.com/ABMI/LcmmOhdsi



Trajectory clustering to asthmatics
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Pulmonary 
Function Test

Electronic 
Health Record

Biomarker

Genomic SNP

ICARUS Project
(Immune/Inflammatory Disease CDM Augmentation for Research Union System)

OMOP 
CDM

Lung function test data 
over 15 years were 
converted into OMOP CDM 



Trajectory clustering to asthmatics

ÅForced expiratory volume in one second 
(FEV1) is mainly used as a lung function index 
when rating respiratory disorders

11http://www.nataliescasebook.com/tag/spirometry



Trajectory clustering to asthmatics

ÅStudy population : Severe asthmatics
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ICARUS Database
N = 4,893

Severe asthmatics
N = 1,388

At least 1 measurement of 
FEV1(%) value

N = 1,174

GINA guideline step 
4-5 medication 
(MD/HD ICS + LABA) 

11 Chung KF, Wenzel SE, BrozekJL, Bush A, Castro M, SterkPJ, et al. International ERS/ATS guidelines on definition, evaluation and treatment of severe asthma. European respiratory journal. 2014;43(2):343-73.

ATLAS



Trajectory clustering to asthmatics

ÅTrajectory clustering using LCMM R package
ïMeasured variable : FEV1 (%)

ïΨ¢ƛƳŜ Ґ лΩis index date which represented HD/MD 
ICS-LABA combination starting date

ïΨ¢ƛƳŜ Ґ ǘΩ is time to measure (years) which was 
calculated as Ψmeasurement date ςindex dateΩ

ïThe shape and optimal number of classes were 
determined by following criteria : 
1. The lower Bayesian information criterion (BIC) score

2. Proportion of each classes were more than 5 %
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Trajectory clustering to asthmatics

ÅOutcome : Asthma exacerbation

ïDefinition of asthma exacerbation : 

1. Oral corticosteroid prescription for ḷ3days 
(15mg/day of prednisolone or its equivalent dose)

2. Emergency room visit
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Result :Estimated trajectory of lung 
function from LCMM
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Table 1Latent class mixed model (LCMM) results of model fitting process

# of class
Shape of 

trajectory
AIC BIC %Class1%Class2%Class3%Class4%Class5

Model1 2 Linear 73752.78 73803.25 6.26 93.74

Model2 2 Quadratic 73741.75 73802.32 4.61 95.39

Model3 2 Cubic 73711.28 73781.94 4.43 95.57

Model 4 3 Linear 73749.14 73819.80 12.61 34.75 52.64

Model5 3 Quadratic 73696.37 73782.18 2.61 4.61 92.78

Model6 3 Cubic 73634.20 73735.15 3.57 3.83 92.61

Model7 4 Linear 73743.37 73834.23 31.57 9.30 7.83 51.30

Model8 4 Quadratic 73679.05 73790.10 2.17 2.09 2.52 93.22

Model9 4 Cubic 73623.74 73754.97 3.65 0.61 3.65 92.09

Model10 5 Linear 73739.72 73850.76 10.17 24.00 52.52 5.04 8.26

Model11 5 Quadratic 73684.59 73820.88 1.83 3.04 9.22 63.65 22.26

Model12 5 Cubic 73595.67 73757.19 3.13 0.70 5.74 0.96 89.48

¢ƘŜ ƳƻŘŜƭ ǿƘƛŎƘ ǿŀǎ ΨƭƛƴŜŀǊΩ ŀƴŘ  Ψо ŎƭŀǎǎŜǎΩ ǿŀǎ ŎƘƻǎŜƴ



Result :Estimated trajectory of lung 
function from LCMM
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Figure 1-a. observed individual lung function trajectories 
and three estimated representative trajectories

Persistently high

(N = 408)

Persistently low

(N = 618)

Declining

(N = 148)

Intercept (95% CI) 102.947 (96.47, 109.42) 87.57 (80.98, 94.15) 84.08 (78.23, 89.93)

Slope  (95% CI) -0.05 (-0.38, 0.27) -0.14 (-0.36, 0.09) -0.66 (-1.27, -0.05)

Persistently high, n = 408, 34.75 %

Persistently low, n = 618, 52.64 %

Declining, n = 148, 12.61 %

Figure 1-b. Tree estimated representative trajectories. The 
shaded areas indicate estimated 95% confidential intervals


