
PPV>=0.90 for all medication except golimumab, which had a low preva-
lence in our dataset.
Conclusion: We developed and validated an algorithm enabling a highly
accurate automated extraction of RA medication from format-free fields of
Electronic Medical Records.
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ELECTRONIC MEDICAL RECORDS WITH MACHINE
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Background: While Electronic Medical Records (EMR) constitute a rich
resource for research into various diseases, their unstructured format
often poses practical challenges. For instance, retrieval of the records
belonging to all patients with a particular outcome is often accomplished
with naïve methods such as exact word matching. A more advanced
alternative is to employ methods of Machine Learning (ML) for text clas-
sification. Rather than requiring a set of rules, an ML-model extracts
these rules by itself given sufficient example records with known
annotations.
Objectives: To build a reliable classifier with machine learning techniques
that can identify Rheumatoid Arthritis (RA) cases in provided EMR
entries.
Methods: Data was acquired from the HiX-EMR database consisting of
2,771 patients that visited the rheumatology outpatient clinic of the Leiden
University Medical Centre between 2007 and 2018. This database fea-
tured a total of 38,216 entries. The first visit entry (if available) was
selected per patient for annotation, resulting in a total of 1,361 entries.

The annotated sample was then randomly split into an equally sized
training and test set. Both sets were preprocessed and then classified
with the following methods: Exact word-matching, Naive Bayes (NB),
Decision Tree, Gradient Boosting (GB), Neural Networks and Support
Vector Machines (SVM), see table 1 for more information. Classification
of the naïve word-matching model was based on the presence of the
Dutch RA-defining terms ‘Reumatoïde Artritis’ and ‘RA’. Default Scikit-learn
implementations [1] were used to create the ML-models.
Finally, the performance of the models was evaluated with a receiver
operating characteristic (ROC) curve analysis via the pROC R-package
[2]. The Delong test was used to assess the 95% confidence intervals
(CI) and to determine the difference in performance between the word-
matching method and the ML-models.

Results: The exact word-matching approach resulted in an area under
the curve (AUC) of 0.76 (CI: 0.7265-0.7783), see figure. Likewise, the
ML-models resulted in relatively high AUC-scores (CI) as well: NB =0.83
(0.80-0.86), SVM=0.91 (0.89-0.93), Neural Networks=0.92 (0.90-0.94) and
the GB-method with a 0.94 (0.92-0.96). The Decision Tree showed the
worst performance with an AUC-ROC of only 0.51 (0.49-0.56). In compar-
ison to the exact word-matching ROC-curve, all the ML-models showed a
significant difference: Decision Tree (p<2.2e-16), NB (p= 0.004), Neural
Networks (p<2.2e-16), GB (p<2.2e-16) and the SVM (p=4.0e-16).

Conclusion: The Gradient Boosting, Neural Networks, SVM and Naïve
Bayes models all showcased a significantly better performance than a
naïve exact word matching, which establishes these ML-methods as an
efficient approach for data extraction from EMR.
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SAT0591 A CLINICAL TOOL FOR AUTOMATED PREDICTION OF
HIP AND MAJOR OSTEOPOROTIC FRACTURES USING
ELECTRONIC MEDICAL RECORDS DATA: THE EPIC
STUDY
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Background: With increasing availability of patient data in healthcare,
there is an unprecedented opportunity for prediction tools that can be
automatically implemented in electronic medical records system.
Objectives: We aimed to develop and validate a fracture prediction tool
that leverages patient data as routinely available in primary care compu-
terized records.
Methods: We conducted a population-based cohort study. Data was
extracted from all subjects registered in the SIDIAP database on 1/1/
2012, with data for 1+ years, and aged 50 years or older on that date.
SIDIAP contains primary care records linked to pharmacy dispensations
for >6 million people, equivalent to >80% of the population of Catalonia.
Participants were followed up until the earliest of death, transfer out/
migration, or end of 2017.
Two models were developed to predict hip fracture (main outcome) and
major osteoporotic (hip, clinical vertebral, wrist/forearm, and proximal
humerus) fracture risk over 5 years.
Potential predictors were pre-specified based on previous literature and
combined in Cox models to derive prediction tools. Internal validation was
performed using c-statistic for discrimination, and observed vs predicted
plots for calibration. Multiple imputation with chained equations was used
to minimize the impact of missing data on body mass index, smoking,
and alcohol drinking. Bootstrapping methods were used to select key pre-
dictors to be combined in the final resulting models.
Results: A total of 1.76 million people (9.76 million person-years) were
included, 50.7% women, of average age 65.4 years old. A 10.1% and
7.4% were lost to follow-up over 5 years due to mortality and migration
respectively.
Fracture rates were 3.57/1,000 person-years [95%CI 3.53-3.60] for hip
and 11.61 [11.54-11.68] for major fracture. Key predictors of increased
fracture risk included age, female gender, history of falls or previous frac-
tures, specific medication/s use (insulin, GnRH inhibitors, anticonvulsants,
sedatives, SSRI, antipsychotics), and a history of diabetes mellitus (type
1>type 2), cerebrovascular disease, ischemic heart disease, COPD and
anorexia nervosa. Variables associated with lower fracture risk included
use of statins, thiazidic diuretics, and overweight/obesity.
Combined, these resulted in a c-statistic of 84.9% for hip and 72.9% for
major fracture. Calibration was excellent for both outcomes.
Conclusion: We have developed and validated a clinical prediction tool
for 5-year hip and major osteoporotic fracture risks. The algorithm has
excellent performance and can be installed in electronic primary care
records systems for automated risk calculations at the population level.
More research is needed on the transportability and external validity of
this prediction tool.
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SAT0592 THE IMPACT OF ORAL GLUCOCORTICOIDS ON THE
DEVELOPMENT OF CATARACTS AND GLAUCOMA IN
INCIDENT RHEUMATOID ARTHRITIS PATIENTS
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Background: Cataracts and glaucoma are recognised glucocorticoid (GC)
adverse effects. However, the impact of GC use, dose and timing on the
development of cataracts and glaucoma has not been well quantified.
Objectives: 1. To determine the association between GC use and dose
and the development of cataract and glaucoma in patients with incident
RA, 2. To determine the lag effect of GC dose.
Methods: Data were used from the Clinical Practice Research Datalink
(CPRD), a large UK primary care database derived from an electronic
medical record (Jan 1992- Dec 2017). RA patients were identified using
a validated algorithm and only incident patients were included. Parametric
log-logistic survival models were used to assess the impact of GC use,
dose (prednisolone daily dose equivalent) and lagged dose (at 1, 3, 6
months, 1 & 2 years). A square root transformation of dose was used
for the cataract models. Smoking, gender and uveitis were included as
covariates in the model and age was used as the timescale. Comorbid-
ities on the causal pathway, such as diabetes and hypertension, were
not included. Results were reported as odds ratios (OR) for the cumula-
tive incidence.
Results: There were 22607 patients with incident RA (median age 66,
IQR 37-84, 68% female), of which 241 had cataracts and 164 had glau-
coma on or before baseline. Median duration of follow up was 8.7 years
(IQR 1.8-19.8) and 39% were ever GC users during follow up. The inci-
dence rate, per 1000 patient-years was 12.3 (95% CI 11.8, 12.9) for cat-
aracts and 3.1 (95% CI 2.8, 3.4) for glaucoma, and increased with age.
Uveitis was an important predictor for both cataracts and glaucoma, and
cataracts were more frequent in females. GC use and GC dose were
associated with both cataracts and glaucoma (Table 1). In the multivari-
able lagged dose analysis, GC dose at 1-year prior had the greatest
effect size for cataracts (OR 1.26, 95% CI 1.12, 1.42), whereas GC
dose at 3-months prior had the greatest effect size for glaucoma (OR
1.06, 95% 1.01, 1.11).

Table 1

CATARACTS GLAUCOMA

GC Adjusted OR (95% CI) GC Adjusted OR (95% CI)

GC +/- 2.28 (1.90, 2.73) GC +/- 1.63 (1.22, 2.16)
ffipGC dose 1.42 (1.31, 1.53) GC dose 1.07 (1.03, 1.11)

Conclusion: The quantification of the risk associated with GCs and the
development of cataract and glaucoma is of clinical utility in daily prac-
tice. EULAR guidelines recommend patients are informed of the risks and
benefits of GC treatment prior to commencement, however the risk of
these potential adverse effects had not previously been quantified. This
information will allow patients to make better-informed treatment choices
in conjunction with their treating doctor.
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SAT0593 INCIDENCE OF RHEUMATOID ARTHRITIS, PSORIATIC
ARTHRITIS AND SPONDYLOARTHRITIS AND THEIR
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Background: Rheumatoid arthritis (RA), psoriatic arthritis (PSA) and spon-
dyloarthritis (SPA) are the most common inflammatory rheumatic diseases
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