Journal of Crohn's and Colitis, 2022, 16, 14051414
https://doi.org/10.1093/ecco-jcc/jjac056

Advance access publication 9 April 2022

Original Article OXFORD

Impact of COVID-19 on Healthcare Resource Utilisation
Among Patients with Inflammatory Bowel Disease in the
USA

Ryan C. Ungaro,>2 Bonnie Chou,** Jason Mo,* Lyann Ursos,®* Rachel Twardowski,’
Ninfa Candela,” Jean-Frederic Colombel®

aHenry D. Janowitz Division of Gastroenterology, Mount Sinai Hospital, Feinstein IBD Clinical Center, Icahn School of Medicine at Mount Sinai,
New York, NY, USA
Takeda Pharmaceuticals U.S.A., Inc., Lexington, MA, USA

Corresponding author: Ryan C. Ungaro, MD, Henry D. Janowitz Division of Gastroenterology, Mount Sinai Hospital, Feinstein IBD Clinical Center, Icahn School
of Medicine at Mount Sinai, New York, NY, USA. Tel.: 212-241-8100; email: ryan.ungaro@mssm.edu
*Current address: Medical Affairs, Deciphera Pharmaceuticals, LLC, Waltham, MA, USA.

Abstract

Background and Aims: The impact of the COVID-19 pandemic on patients with inflammatory bowel disease [IBD] is largely unknown. We char
acterised the impact of COVID-19 on IBD care by conducting an analysis of US health care claims data.

Methods: \We obtained de-identified, open-source, health insurance claims data, from January 2019 to December 2020, from the Symphony
Health Integrated Dataverse for US adults with IBD, and measured the rates per 1000 patients of five outcomes: colonoscopies; new biologic
or small molecule treatment initiations or treatment switches; new biologic or small molecule treatment initiations or treatment switches in pa-
tients who had a colonoscopy within the previous 60 days; IBD-related surgeries; and telehealth consultations.

Results: For 2019 and 2020, 1.32 million and 1.29 million patients with IBD, respectively, were included in the analysis. In March—April 2020,
the rates of colonoscopies [17.39 vs 34.44], new biologic or small molecule treatment initiations or switches in patients who had a colonos-
copy within the previous 60 days [0.76 vs 1.18], and IBD-related surgeries [2.33 vs 2.99] per 1000 patients were significantly decreased versus
January-February 2020; significant year on year decreases versus 2019 were also observed. Telehealth utilisation increased in March 2020 and
remained higher than in 2019 up to December 2020.

Conclusions: Reduction in colonoscopies and subsequent initiation/switching of treatments during the COVID-19 pandemic suggest lost oppor-
tunities for therapy optimisation which may have an impact on longerterm patient outcomes. Increased utilisation of telehealth services may
have helped address gaps in routine clinical care.
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1. Introduction

In late December 2019, Chinese health authorities re-
ported a cluster of cases of pneumonia of unknown aeti-
ology in Wuhan, Hubei Province.! Confirmation that these
cases were caused by a novel coronavirus, initially known
as 2019 novel coronavirus [2019-nCoV] and subsequently
renamed severe acute respiratory syndrome coronavirus 2
[SARS-CoV-2],> was provided on January 7, 2020.! Soon
after, epidemiological data indicated person-to-person
transmission of the novel pathogen® and on January 20,
2020, a 35-year-old man presenting to a clinic in Snohomish
County, Washington, became the first confirmed case of
SARS-CoV-2 infection in the USA.>* On March 11, 2020,
the outbreak of coronavirus disease 2019 [COVID-19],
the disease caused by SARS-CoV-2 infection, was declared
a pandemic by the World Health Organization [WHO].
According to the WHO interactive COVID-19 dashboard,
there have been approximately 384 million SARS-CoV-2 in-
fections and 5.6 million deaths globally as of February 3,
2022.6

As the COVID-19 pandemic has progressed, it has had a
dramatic impact on health care systems in affected coun-
tries, following a pattern observed in previous infectious
disease epidemics including the SARS outbreak in Ontario,
Canada, in 2003 and the 2014 Ebola outbreak in West
Africa.”"'% As well as direct effects caused by increasing
numbers of COVID-19 patients requiring hospitalisation
and other medical care, behavioural interventions imple-
mented by governments to mitigate virus transmission
[e.g., lockdowns and social distancing measures], updates
to clinical procedure guidelines, and changes in public be-
haviour have produced indirect effects on non COVID-19
related health care resource utilisation.!™? A systematic
review of health care utilisation from 81 studies across 20
countries including the USA, UK, Germany, China, and
Brazil found a median reduction of 37% in overall health
service use during the early phase of the pandemic, which
included reductions of 42% for clinical visits and 31%
for diagnostic procedures.” In the USA in particular, sig-
nificant decreases in non COVID-19 related health care
use, outpatient visits and visits to emergency departments
were reported during the early phase of the COVID-19
pandemic.'3-1¢

In a study by Whaley and colleagues, a relative reduction
in colonoscopy use of 69.6% between March-April 2019
and March-April 2020 was reported in the general pa-
tient population [46—64 years of age] in the USA; a year on
year reduction of 92.9% when restricted to April alone."
However, little is known about the specific impact of the
COVID-19 pandemic on care in patients with inflamma-
tory bowel disease [IBD] in the USA. According to recent
‘treat to target’ strategies, patients with Crohn’s disease
[CD] or ulcerative colitis [UC] typically undergo regular
monitoring, including colonoscopies and cross-sectional
imaging in the hospital outpatient setting, to allow clin-
icians to optimise treatment, including deciding whether
patients should initiate or switch to a new biologic therapy
or if they should undergo surgery. Similarly to other condi-
tions, clinical guidelines and procedures for IBD, including
on colonoscopy use, have been affected by the COVID-19
pandemic.!”!'® As a result, COVID-19 related disruption of
screening in patients with IBD may have had significant
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implications for treatment optimisation and potentially
damaging effects on long-term patient outcomes.

In this study, we investigated the effects of the COVID-19
pandemic on the rate of colonoscopies, new biologic or small
molecule treatment initiations or switches, and IBD-related
surgeries in patients with IBD in the USA. We also analysed
the monthly rate of telehealth use, to understand how patients
adopted alternative forms of health care when in-person care
was affected by COVID-19.

2. Methods

2.1 Study design and data source

To assess changes in health care use during the early phase
of the COVID-19 pandemic, we conducted a combined
cross-sectional and time series study of adult patients with
IBD in the USA, using de-identified, open-source, health insur-
ance claims from the Symphony Health Integrated Dataverse
[IDV®]. IDV® covers approximately 280 million lives annu-
ally and integrates claims submitted to different payer types
including commercial health care plans, Medicare Part D, and
co-pay assistance programmes. We obtained data for claims
between January 2019 and December 2020.

Eligible patients were 18-80 years old and had at least
one IBD diagnosis, including CD [ICD-9-CM: 555.xx; ICD-
10-CM: K50.xx] or UC [ICD-9-CM: 556.xx; ICD-10-CM:
K51.xx], in the 36 months prior to the month in which one of
the specified outcome measures was first achieved. IDV® does
not include patient insurance enrolment data, and therefore
the number of active IBD patients was used as a proxy for the
number of enrollees to calculate health care utilisation rates.
Active patients with IBD were defined by having at least one
claim activity during the study period including in-person or
virtual clinic visits or pharmacy refills [including mail-in or-
ders]. Patients whose geographical location, age, or sex were
not known were excluded from the analysis.

We assessed the effects of the COVID-19 pandemic on
health care utilisation by comparing monthly or bimonthly
rates of specified outcome measures. Monthly rates, per 1000
patients with IBD, were calculated by dividing the number of
events for each outcome per month by the total number of
patients with IBD during the specified month and multiplying
by 1000. For bimonthly comparisons, we calculated the rates
for each 2-month period [January—February, March-April,
May-June, July—-August, September—October, November—
December] as the mean of the rates for individual months.
To compare the rates of the specified outcomes during the
COVID-19 pandemic with pre-pandemic time, two analyses
were performed. First, we determined changes in outcome
rates across 2020 by comparing the bimonthly rates during
2020 with the rate observed in January-February 2020, an
appropriate baseline period immediately prior to the onset of
the COVID-19 pandemic in the USA. Second, to account for
potential seasonal effects in health care utilisation, we com-
pared the bimonthly use rates in 2020 year on year with the
same time periods in 2019.

2.2 Outcome measures

We calculated health care utilisation rates per 1000 patients
with IBD per month for five outcome measures.

1] Colonoscopies were identified using Current Procedural
Terminology [CPT] codes [Supplementary Table 1].
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2] New biologic or small molecule treatment initiations or
treatment switches [hereafter referred to as new treatment
initiations or treatment switches] were identified using
Healthcare Common Procedure Coding System codes and
National Drug Codes. Eligible treatments included in the
analysis were vedolizumab, adalimumab, ustekinumab,
certolizumab pegol, golimumab, infliximab, infliximab-
dyyb, infliximab-abda, and the small molecule Janus kin-
ase inhibitor tofacitinib. A new treatment initiation was
defined as any biologic or small molecule treatment given
when the patient had not received any previous biologic
treatment in the 36 months prior to the month of treat-
ment initiation. A treatment switch was defined as any
new biologic or small molecule treatment given when

the patient had received a different treatment in the 36

months prior to the month of treatment initiation.

New treatment initiations or treatment switches in pa-

tients who had a colonoscopy in the previous 60 days

were defined as patients who had a new treatment ini-
tiation or treatment switch identified as previously de-
scribed and who had a colonoscopy, identified using CPT
codes, in the 60 days prior to treatment initiation or
switch. Measurements for this outcome were performed
up to October 2020 to allow for the 60-day look-forward
window until the end of our analysis period in December

2020.

4] IBD-related surgeries were identified using CPT codes
[Supplementary Table 2].

5] Telehealth utilisation was identified using CPT code modi-
fiers ‘95°, ‘GT’, ‘GQ’, and/or virtual service CPT codes
maintained by the American Academy of Professional
Coders:"? 99421, 99422, 99423, G2010, G2012, G2061,
G2062, and G2063 [Supplementary Table 3].

3

—_

2.3 Statistical analysis

For colonoscopies, new treatment initiations or treatment
switches, new treatment initiations or treatment switches in
patients who had a colonoscopy in the previous 60 days, and
IBD-related surgeries, we calculated rate ratios to compare
rates between pandemic and pre-pandemic time frames. The
sample population event distribution was visually inspected
for type of IBD diagnosis, age group, sex, and US region. The
distributions showed an excess of zero counts [no event] with
only a small fraction of patients having more than one event
during the measured time interval. Consequently, we used zero-
inflated Poisson regression to model the distribution and to cal-
culate 95% confidence intervals [CI] and statistical significance
for the rate ratios.?>*! We modelled the number of events as the
outcome and created a binary dummy variable [COVID-19]
to represent the exposure of interest, adjusting for type of IBD
diagnosis [UC or CD], patient age group, sex, and region. We
report the estimated adjusted rate ratio [aRR], 95% CI for the
estimated aRR, and p-value. Monthly and yearly average event
rates are reported as mean = standard deviation.

To evaluate the overall net impact of the COVID-19 pan-
demic [up to December 2020] on health care resource utilisa-
tion by patients with IBD, we performed an interrupted time
series [ITS] analysis using segmented regression. We used the
following segmented regression model:

Y, =Bo+ BT+ BoXe 4 B3TX; + &

where Y, is the health care utilisation rate for outcome meas-
ures 1-4 at time ¢, T is the time elapsed in months since the
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first measurement [T = 0], X, is a binary variable to distin-
guish pre- [coded 0] and post-intervention time [coded 1],
is the baseline health care utilisation rate at time T'= 0, 5, T is
the rate of change [slope] for each outcome measure that rep-
resents the underlying trend over the 24-month study period
which would have been expected to occur in the absence of
any intervention, 8,X is the level of change in health care
utilisation rate associated with the intervention, and ,TX,
is the rate of change for each outcome measure in the period
following the intervention. In the case of the COVID-19 pan-
demic, lockdowns and associated public health interventions
[including postponement of scheduled hospital-based proced-
ures] were considered as the policy change variable [X] for
the analysis. Despite many of the policy changes being imple-
mented at individual state level in the USA, the majority were
introduced during March 2020, and therefore this month was
considered as the anchor point for the policy change across
the USA.

All analyses were conducted in SAS version 9.4. PROC
GENMODE with ZIP distribution was used to model
zero-inflated Poisson regression. PROC AUTOREG with
Newey—West standard errors?>?* was used to account for
autocorrelation and heteroskedasticity. Statistical significance
was set at p <0.05 and marginal significance was set at p
<0.10.

3. Results

3.1 Trends in IBD-related procedures and
treatments

From January to December 2019 and January to December
2020, 1.32 million and 1.29 million adult patients with IBD,
respectively, were included in the analysis. The study popula-
tions had similar characteristics in terms of age, sex, geograph-
ical location, IBD diagnosis, and use of 5-aminosalicylic acid,
corticosteroids, or immunomodulators in each year [Table 1].
The rate of colonoscopies performed was stable throughout
2019 with a mean rate across the year of 36.10 = 0.91 pro-
cedures per 1000 patients with IBD per month [Figure 1A].
In January—February 2020, the rate of colonoscopies [34.44
procedures per 1000 patients with IBD] was unchanged
compared with the mean rate observed during 2019. We ob-
served an acute reduction in the rate of colonoscopies, to an
average of 17.39 procedures per 1000 patients with IBD,
in March—April 2020 [Figure 1A]; in April alone, the rate
dropped to only 8.4 procedures per 1000 patients with IBD.
Using zero-inflated Poisson regression analysis, we calculated
estimated aRRs to compare changes in the rate of colonos-
copies performed throughout 2020 [bimonthly comparisons
with January—February 2020] and year on year changes com-
pared with 2019. The aRR for colonoscopies performed in
March-April 2020 showed a significant reduction versus
January-February 2020 [aRR: 0.50, 95% CI: 0.50-0.51, p
<0.0001] [Figure 2A] and year on year versus March—April
2019 [aRR: 0.48, 95% CI: 0.47-0.48, p <0.0001] [Figure
2B]. We found that the rate of colonoscopies was significantly
reduced in May-June 2020 compared with January—February
2020 [aRR: 0.83,95% CI: 0.82-0.84, p <0.0001] [Figure 2A]
and year on year compared with May—June 2019 [aRR: 0.79,
95% CI: 0.78-0.80, p <0.0001] [Figure 2B]. Interestingly,
by July—August 2020 [aRR: 1.05, 95% CIL: 1.04-1.07, p
<0.0001] and September-October 2020 [aRR: 1.10, 95%
CL: 1.08-1.11, p <0.0001], the rate of colonoscopies had
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Table 1. Summary of characteristics of patients with active IBD in the USA in 2019 and 2020.

Active adult patients with IBD

2019 [N = 1318414]

2020 [N = 1292459]

n % n %

Age group, years

18-34 237717 18.0 227164 17.6

35-44 189168 14.3 186629 14.4

45-54 220077 16.7 212512 16.4

55-64 267998 20.3 259866 20.1

> 65 403454 30.6 406288 31.4
Sex

Female 736134 55.8 720637 55.8

Male 582280 44.2 571822 44.2
US geographical region

Midwest 317889 24.1 314102 24.3

Northeast 306820 23.3 301289 23.3

South 500476 38.0 489310 37.9

West 193229 14.7 187758 14.5
IBD diagnosis®

CD 579097 43.7 578730 44.0

ucC 746654 56.3 737855 56.0
Use of 5-aminosalicylic acid®

Yes 243744 18.5 207509 16.1

No 1074670 81.5 1084950 83.9
Use of corticosteroids®

Yes 351713 26.7 290902 22.5

No 966701 73.3 1001557 77.5
Use of immunomodulators®

Yes 109152 8.3 104126 8.1

No 1209262 91.7 1188333 91.9

CD, Crohn’s disease; IBD, inflammatory bowel disease; UC, ulcerative colitis.

“Diagnosis within 36 months indexed from the measurement month and attributed to the latest diagnosis during the look-back period.

Used during the specified measurement year.

recovered, with a modest increase observed compared with
the rate in January-February 2020. Overall, between July and
December 2020, the rate of colonoscopies was comparable
to that recorded in 2019, before the onset of the COVID-19
pandemic [Figures 1A and 2B].

We found that the effects of the COVID-19 pandemic on
the rate of new treatment initiations or treatment switches
were less pronounced than on the rate of colonoscopies. In
2019, the mean monthly rate of new treatment initiations
or treatment switches was 9.21 = 0.77 per 1000 patients
with IBD per month. In January-February 2020, the rate
of treatment starts/switches [9.88 per 1000 patients with
IBD] was similar to the mean rate observed throughout
2019 and the rate observed in January-February 2019
[9.82 per 1000 patients with IBD] [Figure 1B]. In March-
April 2020, as the rate of colonoscopies performed fell
sharply, the rate of new treatment initiations or treatment
switches increased compared with January—February 2020
[aRR: 1.10, 95% CI: 1.07-1.13, p <0.0001]: a significant
year on year increase versus March—April 2019 [aRR: 1.20,
95% CI: 1.17-1.23, p <0.0001]. The increase observed in
March-April 2020 was followed by a similar magnitude

decrease in May-June 2020 when compared with January—
February 2020 [aRR: 0.87,95% CI: 0.85-0.90, p <0.0001]
[Figure 2A]: a year on year decrease versus 2019 [aRR:
0.84, 95% CI: 0.82-0.86, p <0.0001] [Figure 2B]. For the
remainder of 2020, the rate of new treatment initiations
or treatment switches was significantly reduced compared
with January-February 2020 [9.8-12.5%]. However,
overall year on year comparison revealed similar rates
of new treatment initiations or treatment switches across
2019 and 2020 [Figure 1B]; between July and December
2020, rates were increased by 4.9-6.7% compared with
the bimonthly rates for 2019.

In patients with an inadequate response, loss of response,
or intolerance to conventional treatments or to a first-line
biologic treatment, the decision to initiate a new treatment
is typically made based upon a clinical assessment of disease
activity which includes endoscopic findings.?* Therefore, to
determine if pandemic-related effects on colonoscopies spe-
cifically affected rates of new treatment initiations or treat-
ment switches, we measured the rates of treatment initiations
or treatment switches that occurred within 60 days of a
previous colonoscopy. In 2019, the mean monthly rate of
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Figure 1. Trends in rates of A] colonoscopies, B] new treatment initiations or treatment switches, C] new treatment initiations or treatment switches
within 60 days of a previous colonoscopy, and D] IBD-related surgeries in patients with IBD in the USA during 2019 and 2020. IBD, inflammatory bowel
disease; NA, not available. ?Data for November and December 2020 are not included because the 60-day cut-off extended beyond the specified data

collection period.

new treatment initiations or treatment switches in patients
with IBD who had a colonoscopy in the previous 60 days
was 1.06 = 0.09 per 1000 patients. In March-April 2020,
the rate fell to 0.76 per 1000 patients with IBD [Figure 1C],
a significant reduction versus January—February 2020 [aRR:
0.63,95% CI: 0.58-0.68, p <0.0001] [Figure 2A] and year on
year versus 2019 [aRR: 0.63, 95% CI: 0.58-0.68, p <0.0001]
[Figure 2B]. Following the initial decrease in March-April
2020 however, the rate of new treatment initiations or treat-
ment switches within 60 days of a previous colonoscopy re-
bounded to levels previously observed, remaining 1.1-6.8%
higher than January-February 2020 [p >0.05 for May—June
2020, July—August 2020, and September—October 2020 vs.
January—February 2020] [Figures 1C and 2A]. Between May
and December 2020, however, rates increased by 16.4-18.2%
year on year versus the same bimonthly periods in 2019
[Figure 2B].

The mean rate of IBD-related surgeries during 2019
was 3.14 = 0.10 per 1000 patients with IBD per month. In
January—February 2020, the rate of 2.99 IBD-related sur-
geries per 1000 patients with IBD was similar to the same
bimonthly period in 2019 [3.15 per 1000 patients with IBD]
[Figure 1D]. Similar to the pattern observed for colonoscopies,
the rate of IBD-related surgeries decreased to 2.33 per 1000
patients with IBD [Figure 1D] in March-April 2020: a sig-
nificant reduction versus January—February 2020 [aRR: 0.77,
95% CI: 0.73-0.81, p <0.0001] [Figure 2A] and year on year
versus March—April 2019 [aRR: 0.73, 95% CI 0.69-0.76,

p <0.0001] [Figure 2B]. By May—June 2020, the rate of
IBD-related surgeries had returned to the level observed in
January-February 2020 [aRR: 0.97, 95% CI: 0.92-1.01, p
= 0.1462] [Figure 2A], although this rate was significantly
reduced compared with May—June 2019 [aRR: 0.89, 95%
CI: 0.85-0.94, p <0.0001] [Figure 2B]. IBD-related surgeries
remained stable throughout the remaining months of 2020,
with rates similar to those in January—February 2020 and
similar between 2020 and 2019 [Figures 1D and 2A]; a small
but significant dip was observed for November-December
2020 when compared with the same bimonthly period in the
previous year [aRR: 0.90, 95% CI: 0.86-0.94, p <0.0001]
[Figure 2B].

3.2 Overall impact of the COVID-19 pandemic on
care of patients with IBD in the USA

ITS analysis using segmented regression revealed that the
underlying trend [the change that could have been ex-
pected in the absence of the pandemic-related interven-
tions] in the rate of colonoscopies per 1000 patients with
IBD in 2019 and 2020 was flat, with little month to month
change [-0.061 procedures per 1000 patients per month;
Table 2]. However, we found that the policy interventions
adopted in the USA to mitigate the effects of COVID-19
[e.g., lockdown] were associated with a significant drop
in the level of colonoscopies performed, with a reduc-
tion of approximately 17 colonoscopies per 1000 patients
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Figure 2. Estimated adjusted rate ratios comparing the rate of colonoscopies, new treatment initiations or treatment switches, new treatment

initiations or treatment switches within 60 days of a previous colonoscopy, and IBD-related surgeries in patients with IBD A] during 2020 and B] year on
year with 2019. Cl, confidence interval; IBD, inflammatory bowel disease.

with IBD between pre- and post-pandemic periods [Table initiations and treatment switches were not affected by the
2]. However, in the period following the pandemic onset pandemic; a small, but not significant, increase was observed
[post-March 2020] the colonoscopies performed recovered during the pandemic versus pre-pandemic period [1.479

at a rate of 2.308 procedures per 1000 patients with IBD procedures per 1000 patients with IBD per month; Table
per month [Table 2, Figure 1A]. Overall, new treatment 2]. For new treatment initiations or treatment switches that
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Table 2. Assessment of the overall impact of the COVID-19 pandemic on care in patients with IBD in the USA using interrupted time-series analysis by

segmented regression.

Outcome measure df  Parameter estimate  Standard error  tvalue  Approx. p-value

Colonoscopies Underlying trend? 1 -0.061 0.084 -0.72 0.477
Intervention- 1 -16.946 5.519 -3.07 0.006
associated change®
Post-intervention 1 2.308 0.743 3.10 0.0056
trend®

New treatment initiation or treatment switch ~ Underlying trend 1 -0.052 0.048 -1.09 0.2908
Intervention- 1 1.479 0.782 1.89 0.073
associated change
Post-intervention 1 -0.128 0.112 -1.14 0.2658
trend

New treatment initiation or treatment switch ~ Underlying trend 1 -0.004 0.007 -0.54 0.5978

within 60 days of a previous colonoscopy Intervention- 1 -0278 0.140 -1.98  0.0631
associated change
Post-intervention 1 0.081 0.021 3.88 0.0011
trend

IBD-related surgeries Underlying trend 1 -0.015 0.005 -3.07 0.006
Intervention- 1 -0.493 0.241 -2.05 0.0539
associated change
Post-intervention 1 0.074 0.037 2.03 0.0559

trend

df, degrees of freedom; IBD, inflammatory bowel disease.

“Expected rate of change of outcome measure per month over the 24-month measurement period in the absence of policy intervention |3, T].
"Change in level of outcome measure associated with implementation of COVID-19 pandemic and related mitigation interventions [[J)ZX[]I.

Post-intervention rate of change of outcome measure per month [, TX ].

occurred within 60 days of a previous colonoscopy, we ob-
served a non-significant reduction between pandemic and
pre-pandemic periods [-0.278 per 1000 patients, Table 2];
the rate of change of new treatment initiations or treat-
ment switches that occurred within 60 days of a previous
colonoscopy was significantly increased during the period
after the pandemic onset [0.081 per 1000 patients with
IBD per month, Table 2]. Finally, the underlying trend in
the rate of IBD-related surgeries showed a small, but sig-
nificant, reduction of 0.015 surgeries per 1000 patients
with IBD per month. There was a reduction of 0.493 sur-
geries per 1000 patients between pre-pandemic and pan-
demic periods [Table 2].

3.3 Telehealth utilisation

Prior to the onset of the COVID-19 pandemic, when in-person
clinical visits were routine, the demand for telehealth consult-
ations among patients with IBD was low, with a mean rate of
1.41 consultations per 1000 patients with IBD per month in
2019. In January and February 2020, the rate of telehealth con-
sultations showed early signs of increasing compared with 2019
levels, but remained low overall [3.1 and 2.4 consultations per
1000 patients per month, respectively] [Figure 3]. In March
2020, a marked increase in telehealth consultations was ob-
served [55.5 consultations per 1000 patients]; this trend con-
tinued until April 2020, when a peak rate of 270.7 consultations
per 1000 patients with IBD was observed [Figure 3]. Following
the peak in April 2020, the monthly rate of telehealth consult-
ations declined to a plateau level of 114.7-136.5 consultations
per 1000 patients per month between July and December 2020,
a level which remained markedly higher than prior to the pan-
demic onset [Figure 3].

4,

The COVID-19 pandemic and associated government actions
to mitigate its effects on the population have had a marked
impact upon health care systems in the USA and worldwide.”
Using a cross-sectional and time-series analysis of patient
health care claims records, we have shown that the onset of
the COVID-19 pandemic in early 2020 was associated with
significant impacts on IBD care which may have long-term
effects.

In patients with IBD in the USA, we found that colonos-
copy procedures were significantly disrupted by the pandemic
during spring 2020. Between January [35.2 per 1000 patients]
and April [8.4 per 1000 patients] 2020 there was a 76.2% re-
duction in colonoscopies performed. During the early phase
of the pandemic, although routes of SARS-CoV-2 transmis-
sion were not fully understood, it was considered highly
likely that the virus could be spread via aerosolised particles,
droplets, and stool. Consequently, colonoscopy procedures
were considered high-risk for exposure to patients and clin-
ical staff.’®?5 Our findings suggest that during the early phase
of the pandemic, many planned colonoscopies were can-
celled because medical practitioners exercised caution in the
face of uncertainties about the virus. Moreover during this
phase of the pandemic, with exponentially growing COVID-
19 case numbers, health care resources, in particular health
care workers, were increasingly diverted away from elective
procedures to inpatient care. However, after the initial shock
to the health care system in March and April 2020, our ana-
lysis shows that the rate of colonoscopies in patients with IBD
recovered relatively quickly to pre-pandemic levels; by July
and August 2020, the rate was similar to that observed in
January—February 2020 and throughout 2019. The reasons

Discussion
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Figure 3. Rate of telehealth consultations for patients with IBD in the USA during 2019 and 2020. IBD, inflammatory bowel disease.

for this are likely 2-fold. First, as public health interventions
began to take effect, the level of COVID-19 in the population
fell significantly, relieving the overall pressure on health care
systems imposed by the very high case numbers in the early
months of the pandemic. Second, as global understanding of
the SARS-CoV-2 virus and its transmission improved, bodies
including national gastroenterology and endoscopy societies
and the World Endoscopy Organization released updated re-
commendations on performing colonoscopies in a COVID-19
safe manner.!%25

Our new analysis reveals that the COVID-19 pandemic
also had an impact upon the decision to initiate new treat-
ments or to switch treatment in patients in the USA with IBD.
We found that in March—April 2020, there was a significant
drop in the rate of new treatment initiations or treatment
switches in patients who had recent colonoscopies. However,
the rate of new treatment initiations or treatment switches
between May and October 2020 was significantly increased
when compared with 2019. This suggests that IBD flares may
have been undertreated during the early phase of the pan-
demic, but that treatment was delayed rather than missed
altogether. This possibly resulted from reluctance among
health care professionals to initiate new therapies or switch
therapies during the early phase of the pandemic out of con-
cern that it could aggravate COVID-19 outcomes. However,
with increasing knowledge of the relatively low risk for ad-
verse COVID-19 outcomes with biologic and small molecule
treatments, in particular from the SECURE-IBD registry,?*-28
clinicians were able to approach IBD treatment with renewed
confidence. IBD-related surgeries were also acutely decreased
in early 2020. Reassuringly, the rate of IBD-related surgeries
did not increase in the later months of 2020, suggesting that

the treatments that were initially delayed by the pandemic
were still sufficiently effective in averting additional surgeries.

Finally, we found that the COVID-19 pandemic was as-
sociated with a dramatic increase in telehealth utilisation.
Our analysis showed that in patients with IBD, telehealth
utilisation was traditionally low, with only approximately
1.5 consultations per 1000 patients per month. However, at
the peak of the pandemic in the USA during April 2020, we
found a 19 335% increase in telehealth use in patients with
IBD compared with April 2019. This increase is consistent
with significant increases in telehealth use in the general US
population at the onset of the pandemic. For example, the
multisite Mayo Clinic saw a 78 % reduction in in-person visits
between March 11, 2020, and April 20, 2020, accompanied
by a 10 880% increase in video appointments with patients
at home.?” Moreover, the International Organization for the
Study of Inflammatory Bowel Disease telemedicine survey,
conducted by Lees and colleagues, found similar increases in
telehealth use in the USA as well as in a range of other coun-
tries including the UK, Canada, Australia, and South Africa
during the onset of the pandemic.*® Interestingly, although we
observed signs that some clinical services, including colon-
oscopies, were returning to normal levels later in 2020, the
rate of telehealth consultations remained markedly higher
than during pre-pandemic period. This trend probably reflects
increasing patient awareness and demand for these services,
but is also probably the result of continuing unavailability of
in-person clinical services which were not captured by our
analysis.

This study is subject to certain limitations associated with
claims data use. First, the presence of a claim for a filled pre-
scription does not indicate that the medication was consumed
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or taken as prescribed. Furthermore, the presence of a diag-
nosis code on a medical claim does not necessarily indicate a
positive presence of disease, because the diagnosis code may
be incorrectly coded or be included as a rule-out criterion ra-
ther than actual disease. Finally, certain information is not
readily available in claims data which could influence study
outcomes, such as clinical and disease-specific parameters. For
example, laboratory tests can be difficult to track in health
care claims databases. This makes it challenging to accurately
identify procedures, such as tests for biomarkers including
faecal calprotectin, which may have been used as surrogate
measures during the period of the first COVID-19 wave.
Additionally, results of diagnostic imaging tests, including
magnetic resonance enterography, bowel sonography, and CT
enterography, are also typically not available in claims data-
bases, meaning information about disease-specific parameters
such as disease location is not available. However, despite the
promise of using these imaging modalities to assess trans-
mural healing in people with Crohn’s disease,® this is not
currently recommended as a formal treat to target diagnostic
measure by the latest STRIDE-II guidelines.’> Therefore, we
believe that unavailability of data on these measures in our
dataset during the COVID-19 pandemic in 2020 does not
significantly detract from our findings and that the outcome
measures we selected remain the most useful for determining
the effects of the pandemic on IBD care.

Another limitation of the present study is the timespan.
The results presented here only capture the effects of the
first wave of the COVID-19 pandemic on IBD care. Our
data do not capture changes that occurred as the pandemic
progressed into 2021 and beyond, which may have had a
significant impact on the response of health care services
to COVID-19, most critically the introduction of effective
COVID-19 vaccines. The duration of our present study also
precludes a thorough assessment of any direct link between
impacts on health care resource utilisation and COVID-19
case numbers. Although the greatest impacts we report in
the present study occurred during the early part of 2020,
when COVID-19 case numbers in the USA were high, we
cannot distinguish whether these impacts were due to over-
whelmed health care systems or because of caution in re-
sponse to a novel pathogen. In a future analysis, it would
be of value to investigate whether the impacts we observed
during the first wave of the pandemic were repeated during
subsequent waves, where case numbers were high but health
care systems were better prepared.

The data found in the IDV® database are aggregated from
multiple sources, including multiple payers, health systems,
pharmacies, electronic billing relay systems [i.e., billing
switches], and other sources. This allows for a unique longi-
tudinal data source that contains individual patient-level data
for patients who move between health plans, as well as cap-
turing cash payments for select services. The downside to this
methodology is the lack of a patient eligibility or monthly en-
rolment file that would be commonly found in administrative
claims data from a single payer. To overcome this limitation,
a quarterly activity variable for each patient has been gener-
ated, which provides an indication that the patient had med-
ical or pharmacy claims activity in each quarter.

In conclusion, IBD-related care in the USA was significantly
affected during the COVID-19 pandemic, which may have
caused lost opportunities for therapy optimisation. Longer
follow-up will be needed to fully address the impact of these
acute changes on disease progression.
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