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OBJECTIVE

Emerging data from animal and human pilot studies suggest ial benefits of
glucagon-like peptide 1 ists (GLP-1RA) on lung function. We aimed
to assess the asodahn MGI.P-IRA:M chronic lower respiratory disease (CLRD)
exacerbation in a I with rbid type 2 di (T2D) and CLRD.
RESEARCH DESIGN AND METHODS

A active-comp. lysis was conducted with use of a national
claims database of beneficlaries with employer-sp d health | e span-

ning 2005-2017. We included adults with T2D and CLRD who initiated GLP-1RA or
dipeptidyl peptidase 4 inhibitors (DPP-41) as an add-on therapy to their antidiabe-
tes regimen. The primary outcome was time to first hospital admission for CLRD.
The secondary outcome was a count of any CLRD exacerbation associated with an

inpatient or lent visit. We esti d incld. rates using inverse probabil-
nyohnnmem Mtln(forud\ study group and compared via risk ratios.
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Outcome cohorts



Study Sample

The study sample comprised patients
aged >17 years who have had at least
one inpatient or two outpatient en-
counters with T2D and CLRD, defined
based on the presence of diagnoses or

scription for GLP-1RA and dipeptidyl
peptidase 4 inhibitors (DPP-4l) (which-
ever came first) in the database. Pa-

tients whose first prescription fill did
not follow at least 365 days’ continuous
health plan enrollment were excluded
to achieve a new-user design. We in-

drug class as an add-on to other antidia
betes agents, e.g., metformin. Patients
using insulin prior to the index date or
with a diagnosis of type 1 diabetes
were excluded. Patients with a history
of cystic fibrosis, lung cancer, pulmonary
embolism, and pulmonary hypertension,

which may independently worsen lung

Focus: Target cohort — GLP1-RA users

function, were excluded, as were wom-
en with pregnancy at index date. Pa-
tients with thyroid carcinoma who

contraindication were also excluded. Fi-
nally, patients with clinical conditions
(except chronic obstructive pulmonary
disease [COPD] and asthma) that fre-
quently require chronic systemic cortico-
steroid treatment, which is protective
lung exacerbations, were

against
excluded.



1. Cohort entry

Events having any of the following criteria:

a drug exposure of (e N> =T TV 0] (1 B

K occurrence start is: ’ between VIl2006—O’1—01 ]and [2017—12—31

with continuous observation of at least
Limit initial events to: per person.

3. Cohort exit

Event Persistence:

Event will persist until: [ end of a continuous drug exposure v\
Conti

e Per

Specify a concept set that contains one or more drugs. A drug era will be derived from all drug exposure ¢
window to the final exposure event. If no exposure event end date is provided, then an exposure event ent
greater than the drug era end date.

Concept set containing the drug(s) of interest: [elN=2 =V RN A 0] TR

« Persistence window: allow for a maximum of days between exposure records when inferring

« Surveillance window: add EJ days to the end of the era of persistence exposure as an additional
« Use days supply and exposure end date for exposure duration. change

Censoring Events:

Exit Cohort based on the following criteria:

a drug exposure of [s]=1=2 RN

Cohort Eras
* Specify era collapse gap size: days
« Left censor cohort start dates to |2005-01-01 x
« Right censor cohort end dates to [2017-12-31 x

days before and days after event index date

Master implementation

Concept sets were discussed with the author and provided to the teams

2. Exclusion and inclusion criteria (10)

10.

no GLP1 exposure in 365d prior
to index

age > 17

has no type 1 diabetes in 365d
prior to index

has type 2 diabetes mellitus in
365d prior to index

has CLRD in prior 365d prior to or

on index based 1 IP dx OR 2 OP
dx days OR (1 OP dx AND 1 rx)

no conditions of exclusion in
365d prior to index

no pregnancy observations in
180d prior to or after index

no prior DPP4 exposure in 365d
prior to or on index

no prior insulin exposure in 365d
prior to or on index

must have other T2DM drug that
starts before index and ends on
or after index

with [iv] occurrences of:

EXLUCIGLECTEREYIE  Chronic lower respiratory dis... -

% occurrence start is: [between N/ |[2005-01-01 | and [2017-12-31
X having of the following criteria:

with atToast ~7 J[1 v | (usingall ] occurrences of:

ENELLCT LAY inpatient or Inpatient/ER visit  ~

where between
days|Before / |and days [Before V' | b

The index date refers to the condition occurrence of Chronic lower respiratory disease (CLRD).
Orestrict to the same visit occurrence
([ allow events from outside observation period

% no TR betveen [0 s ter 7 Jona A oy [ | R

Wwhere between
days [Before V/ |and days[atter V| et Eo] add additional constraint

The index date refers to the event from the Cohort Entry criteria.

[ restrict to the same visit occurrence
[ allow events from outside observation period

or with at least \/ using distinct | [ Start Date v

a condition occurrence of IEITIINNVEIFEN TG 0 >
X start is: | between V ||2005-01-01 and [2017-12-31

where between
days [Before V/ |and days[Atter V| et Eo] add additional constraint

The index date refers to the event from the Cohort Entry criteria.

[ restrict to the same visit occurrence

[ allow events from outside observation period

or having [all \ | of the following criteria:

with [at least \/][1 v ][using all ] occurrences of:

a condition occurrence of e T E e
x startis:[between /' |[2005-01-01 _|and [2017-12-31

where between
[365 v |days [ Before \Jand[0 v |days[Atter ' | (R Ao 2dd additional constraint

The index date refers to the event from the Cohort Entry criteria.

[ restrict to the same visit occurrence
[Jallow events from outside observation period

ant i st 711 ] Lot ceurnces o

adrug exposure of [N I

X start is: | between V ||2005-01-01 and [2017-12-31

where between
days[Before \/|and|[0 v | days[After /' add additional constraint

The index date refers to the event from the Cohort Entry criteria.

[ restrict to the same visit occurrence

[ allow events from outside observation period

Delete Group



Teams’ implementations

9 different GLLP1-RA user cohorts
All teams were confident they were able to translate the logic of the paper into a cohort definition



On average, the teams did not reproduce 60% of the criteria

Criteria
. New GLP-1RA users in 2006-2017
B 12D diagnosis
B CLROD diagnosis
. No conditions of exclusion
. Not pregnant
"1 No prior insulin exposure
No DPP4 exposure
Add-on therapy
1

()]

w

Number of deviations

Team 1
Team 2
Team 3
Team 4
Team 5
Team 6
Team 7
Team 8
Team 9



Number of teams with deviations

/ Only the simplest criteria are easy to reproduce

0 1 2 3 4 5 6 7 8 9

New GLP-1RA users in 2006-2017 78%

—l

: 365 days of prior observation (0%

Easy to reprOduce \
Age > 17 at the index date 0%

Complex criteria with _ T2D diagnosis

multiple sub-elements
(conditions, drugs, visits) CLRD diagnosis

No conditions of exclusion

89%

100%

1%

Not a simple criteria
but a complex

phenotype

v

Not pregnant

100%

No prior insulin exposure

44%

0
No DPP4 exposure 55%

Variable temporal logic

89%

v

Add-on therapy




Intluence on patient selection



Average agreement
between the master
cohort and teams’
implementations
(patient overlap) was
low and varied from

0% to 35.4%

Patient count

9.4%

60000
12.8%
40000
Cohort
17.2%
Both
. Master
15.3% W Team
20000

16.1% 0.8%

l I -

35.4%

15.3%

* Agreement was calculated as number of patients in both cohorts divided by the number of patients in either cohort

Team 1
Team 2
Team 3
Team 4
Team 5
Team 6
Team 7
Team 8
Team 9



Compared to the master, teams’ cohorts are different in baseline prevalence of CLRD and

antidiabetic drug exposure

metformin
Sulfonylureas -
SGLT2 inhibitors -
Thiazolidinediones -

Depressive disorder -

Hypothyroidism -
Chronic nonalcoholic liver disease -
Hyperlipidemia
Obesity
Hypoglycemia
Glaucoma-
Coronary arteriosclerosis -
Congestive heart failure -
Cerebral infarction -
Cardiac arrhythmia-
Acute myocardial infarction
Pneumonia
Obstructive sleep apnea syndrome
Asthma

Chronic obstructive lung disease

Team 1 Team 2 Team 3 Team 4 Team 5 Teém 6 Teém 7 Teém 8 Tea‘m 9
* Blank spaces correspond to standardized difference of means < 0.1



Conclusions

Researchers tend to underestimate the amount of information
needed to reproduce a study

Design choices cannot be reproduced using free-text alone.
Supplements and figures may introduce additional ambiguity

Sharing analytical code supported by a common data model allows
reproducing a study in an unambiguous way



