
RESULTS
Demographics

UC (n=12)

(Mean ± SD)

CD (n=14)

(Mean ± SD)

Combined 

(n=26)

(Mean ± SD)

Female Sex, 

(%)
9 (75) 7 (50) 16 (61.5)

Age (years) 31 ± 8 33 ± 8 31 ± 8

Height (cm) 169 ± 8 171 ± 7 169 ± 7

Weight (Kg) 73 ± 18 68 ± 15 70 ± 16

BMI (Kg/m2) 25 ± 5 23 ± 5 24 ± 5

Longitudinally Collected Physiological Data From Wearable Devices 
Identifies Disease Activity Following Biologic Initiation

INTRODUCTION
• Biologic agents are the primary treatment for inflammatory 

bowel disease (IBD), comprised of Crohn’s disease (CD) 

and ulcerative colitis (UC), but only about 40% of patients 

respond after starting therapy.1

• There are limited modalities to monitor patients for 

medication response including reported symptoms, or 

single time point assessments of blood, stool, imaging or 

colonoscopy. 

• Wearable technology offers a novel, non-invasive 

approach for longitudinal assessments that reflect 

inflammatory activity through heart rate (HR) or heart rate 

variability (HRV).2 HRV measures time differences 

between heartbeats and is modulated by autonomic 

nervous system activity. 

CONCLUSIONS
• Wearable device metrics identify 

inflammatory and symptomatic activity and 

remission after initiation of biologic therapy in 

IBD. 

• These findings demonstrate the potential for 

digital biomarkers to be used to monitor 

medication response and for proactive patient 

management after medication initiation.

METHOD
• We enrolled individuals with IBD who are ≥ 18 years of 

age, starting a biologic medication, have active 

inflammation, and are willing to use a research-grade 

wearable device (Corsano CardioWatch 287-2).

• Participants were followed for 14 weeks after medication 

initiation. Inflammatory status was assessed at biologic 

initiation, week 2, 6, and 14 via C-reactive protein (CRP) 

and fecal calprotectin (FC). Daily UC and CD specific 

Patient Reported Outcome-2 (PRO-2) surveys were 

obtained over the follow up period. 

• Active inflammation was defined as a CRP >5mg/L or a 

FC >150μg/g. 

• Symptomatic remission was defined as a CD PRO-2 

score <8 and UC PRO-2 score ≤ 1 with a rectal bleeding 

score = 0 and stool frequency score ≤ 1.3,4

• HRV was represented in the time domain Standard 

Deviations of Normal-to-Normal Intervals (SDNN) or Root 

Mean Square of Successive Differences (RMSSD). 

• Five-minute HRV epochs were extracted across 2,621 

total days of participant data. 

• Mixed-effects regression models were used to correlate 

inflammation and symptom status with HR and HRV, and 

the likelihood of HR and HRV to be predictors of 

inflammation and symptoms. Sex, age, BMI were used 

as fixed effects, and each subject was considered as a 

random effect. 

AIM
• This study aims to develop signatures from wearable 

device data to detect and predict inflammatory and 

symptomatic treatment response in IBD. The reported 

findings offer initial insights into this ongoing research.
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• Mean HR was significantly higher during periods 

of ongoing inflammation after medication initiation 

(72.5±0.13 beats per minute (bpm) vs 65.9±0.26 

bpm, p=0.003). HRV was significantly lower during 

periods of ongoing inflammation (58.1±0.33 

milliseconds (ms) vs 66.2±0.29 ms, p=0.031) 

(Figure 2). 

• For every 10 bpm increase in mean HR there was 

an 18.0% increase in the likelihood of active 

inflammation (p<0.001), defined as either an 

elevated FC or CRP. For every 10ms decrease in 

HRV (SDNN) there was a 10.5% increase in the 

likelihood of an elevated CRP (p<0.001) and an 

8.2% increase in the likelihood of an elevated FC 

(p<0.001).

• Mean HR was significantly higher during periods 

of symptomatic activity after medication initiation 

(74.37±0.09 bpm vs 69.76±0.06 bpm, p<0.001). 

HRV (SDNN) was lower during periods of ongoing 

symptoms (58.23±0.17 ms vs 65.65±0.13 ms, 

p=0.093) (Figure 3). 

• For every 10 bpm increase in mean HR there was 

an 30.1% increase in the likelihood of having 

symptomatic activity. For every 10 ms decrease in 

HRV (RMSSD) there was a 9.2% increase in the 

likelihood of having symptomatic activity.

Figure 2. (A) HR mean with standard error; (B) SDNN with mean and standard 

error; (C) Association of HR with dichotomized status of inflammation vs. remission 

based on the CRP & FC values outside of normal range (inflammation group had 

higher heart rate as compared to remission group); (D) Association of SDNN with 

dichotomized status of inflammation vs. remission based on the CRP & FC values 

outside of normal range (inflammation group had lower HRV (SDNN) as compared 

to remission group). Association estimation of the inflammation status group with 

HR/HRV along with p values are reported in sub-fig C & D. * p<0.05, ** p<0.01
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Table 1. Demographic information for study participants A. 

B. 

Figure 1.  After drug initiation, participants were followed for a median of 

100 days. 468,411 5-minute HRV epochs were extracted from a total of 

2,621 days. R-R interval coverage was aggregated by hour (A) Distribution 

of epochs showing the coverage of R-R intervals as the percentage of R-R 

intervals present within each 5-minute epoch. Majority of the epochs have 

good quality of data for the HR/HRV estimation in daily life. (B) Hourly 

coverage was quantified as a percentage of any epochs in that hour. Figure 3: (A) HR mean with standard error; (B) SDNN with mean and standard 

error; (C) Association of HR with dichotomized status of inflammation vs. remission 

based on the symptomatic values outside of the normal range (D) Association of 

SDNN with dichotomized status of inflammation vs. remission based on the 

symptomatic values outside of the normal range. ** p<0.01, ns: not significant

• Twenty-six participants (14 CD, 12 UC) were 

followed for at least 6 weeks after biologic initiation 

and contributed 98 inflammatory assessments 

(Table 1). Data volume and coverage are 

presented in Figure 1. 32% of participants were in 

inflammatory remission at week 14. 

B.

Relationship between symptoms and HR/HRV

Relationship between inflammation and HR/HRV

A.

Data volume and coverage
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