Background

Biologic therapies are powerful and effective
Immunosuppressants for the induction and
maintenance of remission in patients with moderate-to-
severe inflammatory bowel disease (IBD). However,
among patients who initiate a biologic agent,
approximately 40-50% of them may not achieve clinical
remission even after a year of treatment.’2 While
waiting to determine whether the patient might or might
not eventually respond to therapy, there is a risk of
delaying the switch to a potentially more effective
biologic agent, deferring the need for surgical
intervention, and unnecessarily prolonging patient
suffering. However, there are currently insufficient data
to reasonably predict which patients will ultimately
respond to initial biologic therapy.3 The goals of the
study are to characterize patterns of clinical response
to first-time biologic therapy in patients with IBD and to
identify clinical factors that predict early response, late
response, and non-response to biologic therapies . We
hypothesize that patients with higher inflammatory
marker scores will exhibit a decreased response to
certain anti-TNF therapies.

Objective

1) To characterize the epidemiology and timing

of response of patients with moderate to severe IBD after
initiation of biologic therapies.

2) To identify clinical factors that predict early response,
late response, and non-response to biologic therapies.

Methods

A retrospective cohort study was conducted for patients
with moderate-to-severe Crohn’s disease (CD) and ulcerative
colitis (UC) seen at the UCLA Center for Inflammatory Bowel
Diseases who initiated first-line biologic therapy at UCLA.
Exclusion criteria included use of biologics prior to starting care
at UCLA and duration of follow-up at UCLA less than 6 months.
Data of interest included: colonoscopy and pathology reports,
prescribed biologic, Harvey Bradshaw Index (HBI) scores,
Simple Clinical Colitis Activity Index (SCCAI) scores, C-
Reactive Protein levels, fecal calprotectin, corticosteroid
rounds, hospitalizations, extra-intestinal manifestations (EIMs)
of IBD, family history of IBD, BMI, age, sex, ethnicity, and
Insurance status.

Data was abstracted from the electronic medical records and
stored in REDCap, a Health Insurance Portability and
Accountability Act (HIPAA)-secure database server hosted by
the UCLA Clinical and Translational Science Institute (CTSI).

The study population was then subdivided into 3 groups based
on response time: early-response, late-response, and non-
response. Response time was measured as the time from
initiation of anti-TNF therapy to 4 primary measures: 1) a
colonoscopy score graded as mild or quiescent, 2) a fecal
calprotectin score < 250, 3) a CRP score <1.0, or4) For CD
patients, an HBI score < 4, and for UC patients, an SCCAI
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score < 2. If there was concordance between all 4 measures above, then the earliest date indicating remission was used to categorize the patient into a
response group. Otherwise, the colonoscopy score was used as the gold standard to indicate whether the patient had achieved remission. As such,
patients with a response time of less than 4 months were classified as early responders, while patients with a response time between 4 to 12 months
were classified as late responders. Patients who took longer than 12 months to achieve remission or failed to reach at least one of the four markers were
classified as non-responders. Descriptive analyses was then used to estimate the proportions and timing of response after initiation of anti-TNF therapy.
Multivariable logistic regression was also used to identify variables that were associated with early-response, late-response, and non-response.

Results

Table 1. Patient Characteristics

« N = 55 IBD patients who initiated 1st line biologic at
UCLA

Response

(n=24)

Non-Response
(n=31)

- Of these patients, 24 had at least one primary Age, years (SD)

37.5 (16.3)

40.9 (14.8)

measure indicating remission within the first year Female, %

58.3

54.8

after initiating biologic therapy. These patients were BMI (SD)

7o WL

25.1(4.4)

further sub-categorized into early-responders (<4 Race

months) and late-responders (4 — 12 months). Caucasian

66.7

71.0

 The predictive variables collected did not yield any African American

12.5

=

statistically significant results. Asian

4.2

6.5

Other/Unknown

16.7

12.9

Smoker, %*

25.0

19.4

Response Groups IBD Type, %

Crohn’s Disease

375

58.1

Ulcerative Colitis**

Early-Response Late-Response

62.5

41.9

Prior intestinal surgery, %

4.1

19.4

Extra-Intestinal Manifestations, %

16.7

41.9

Family History of IBD

4.2

12.9

First-Line Biologic, %

Remicade

3353

51.6

Number of Patients

Humira

41.7

38.7

Entyvio

+ l + + I + + + +
+ + + + + + + + +

25.0

9.7

C,ELESLLESCELSESLSELELSELELSESLSESSSSSS Concomitant Therapy, %***

70.8

61.3

Days From 1st-Line Biologic Initiation Until Response

Figure 1. Response time in days from initiation of 1s*-Line biologic until clinical remission

Table 2. Factors Associated with Early-Response and Late-Response
Group 1: Early — Response

Abbreviations: SD, Standard Deviation; BMI, Body Mass Index; IBD Inflammatory Bowel Disease
*Includes both current and former smokers

**Includes indeterminate colitis or inflammatory bowel disease — unclassified

***Drugs classified as corticosteroids, mesalamines, or immunomodulators

Group 2: Late — Response

Predictor RRR Std.err. z P>|z| [95% ClI]

Std. err.

P>|z| _[95% CI]

Age 0.71 151 -0.17 0.87 0.01-47.73

0.32

-1.11

0.27

0.03-2.55

Female 3443 79.80 153 0.13 0.37-3235.88

1.58

0.61

0.54

0.29-10.30

Race

African American 15.12 42.03 0.98 0.33 0.07 - 3513.17

1.63

-0.10

0.921

0.02 -40.14

Asian

0.00

0.18

0.00

0.99

0.00 - 4940.22

7.73

0.55

0.58

0.04 - 280.86

Other/Unknown

0.60

1.53

-0.20

0.84

0.00-92.73

5.07

0.85

0.39

0.20 - 60.67

Ulcerative Colitis*

49.19

90.77

2.11

0.06

1.32 - 1831.02

5.01

1.46

0.15

0.59-37.90

Family History of IBD

0.00

0.00

0.00

0.99

N/A

0.17

-1.29

0.20

0.00-3.50

EIM’s

0.00

0.00

0.01

0.99

N/A

1.96

0.32

0.75

0.12-19.23

Baseline CRP score

0.73

0.61

-0.38

0.70

0.14-3.80

0.39

1.25

0.21

0.82-2.44

Biologic Prescribed

Humira

0.47

0.94

-0.37

0.71

0.01-23.58

9.91

1.66

0.10

0.68-91.85

Entyvio

0.70

1.82

-0.14

0.90

0.00-114.12

43.88

1.98

0.06

1.04 - 679.35

Total Corticosteroid Rounds

0.79

0.37

-0.51

0.61

0.31-1.97

0.20

-1.74

0.08

0.05-1.20

Total Hospitalizations

0.00 0.00

-0.01 0.99

N/A

0.98

0.03

0.97

0.16-6.58

Abbreviations: IBD, Inflammatory Bowel Disease; EIM’s, Extra-Intestinal Manifestations

* Includes indeterminate colitis or inflammatory bowel disease — unclassified

Discussion

 There are significant harms incurred by patients
while waiting to determine whether they might
respond to biologic therapy.

« Specifically, late-responders and non-
responders are at an increased risk of more
emergency room Vvisits, hospitalizations, and
potentially preventable bowel surgeries from
complications of their IBD. This also does not
account for the emotional hardship for patients
and their families as they wait for clinical
remission.

« If we could accurately predict which patients are
non-responders, we could mitigate some of these
harms and help clinicians focus on alternative
treatment modalities.

« As such, the goal is to use the identified
predictive factors to develop a prediction model
for clinical response to first-time anti-TNF
therapy as more data is collected in the future.
To do this, using predefined variables and
predictive factors with P < 0.1, a composite
scoring system will be developed based on the
effect size and corresponding standard error of
the variable in its association with each
outcome. In a small sample of the final study
cohort, the receiver operating characteristics of
the scoring system in the prediction of delayed
response or non-response will be evaluated.

Conclusion

 Response to biologic therapy can be categorized
Into early-response and late-response.

There are no statistically significant associations
between our predictor values and response.
However, as more patients are added to the study,
the goal is to use the identified values to develop a
prediction model for clinical response to first-time
biologic therapy in order to improve the quality of
care for these patients.
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