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Abstract

Background and Aims—Corticosteroids are effective rescue therapies for patients with
inflammatory bowel disease (IBD), but have significant side effects, which may be amplified in
the growing population of elderly IBD patients. We aimed to compare the use of steroids and
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steroid-sparing therapies (immunomodulators and biologics) and rates of complications among
elderly (=65) and younger patients in a national cohort of veterans with IBD.

Methods—We used national Veterans Health Administrative (VHA) data to conduct a
retrospective study of Veterans with IBD between 2002 and 2010. Medications and the incidence
of complications were obtained from the VHA Decision Support Systems. Multivariate logistic
regression accounting for facility-level clustering was used to identify predictors of use of steroid-
sparing medications.

Results—We identified 30,456 Veterans with IBD. Of these, 94% were men and 40% were
over 65, and 32% were given steroids. Elderly Veterans were less likely to receive steroids (23.8%
vs. 38.3%, p<0.001) and were less likely to be prescribed steroid-sparing medications (25.5% vs
46.9%, respectively, p<0.001). In multivariate analysis controlling for gender, age <65 (OR 2.19
95%Cl: 1.54-3.11) and Gl care (OR 8.42 95%CI 6.18-11.47) were associated with initiation of
steroid-sparing medications. After starting steroids, fracture rates increased in the elderly IBD
patients, while increases in VTE and infections after starting steroids affected both age groups.

Conclusions—Elderly Veterans are less likely to receive steroids and steroid-sparing
medications than younger Veterans; elderly patients exposed to steroids were more likely to have
fractures than the younger population.

Keywords
corticosteroids; elderly; escalation

Background

While inflammatory bowel disease (IBD), an idiopathic disease of the gastrointestinal tract,
most commonly presents in patients in the second to third decade of lifel-2, 10-15% of new
diagnoses are made in patients above the age of 603. Due to the low mortality of this disease
and the aging of the population, providers are caring for an increasing number of patients
with IBD over the age of 60. Patients diagnosed at an advanced age often have a more severe
initial presentation, but their overall course is milder than the younger population®:.

Corticosteroids are a critical part of the medical armamentarium in the treatment of IBD.
These medications reduce inflammation in the gastrointestinal tract, ameliorating symptoms
rapidly. Corticosteroids are not effective in maintaining remission however, and have a
number of undesirable side effects including increased risk of diabetes®, reduced bone
density’, immunosuppression®, and increased risk of venous thromboembolism (VTE)®. For
these reasons, many experts recommend escalation to steroid sparing therapy such as
immunomodulators or anti-tumor necrosis factors (TNFs) for patients who receive more than
two courses of steroids within 12 months19. These medications are effective in maintaining
remission but have other associated risks including increased risk of infection and a very
small absolute increased risk of lymphomall. The use of anti-TNFs in the elderly has been
associated with higher adverse outcomes including infection and death12 so providers may
often elect to maintain patients on corticosteroids for lengthy periods of timel3.
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The Veteran’s Health Administration (VHA) is the largest national health care system in the
United States, caring for more than 6 million Veterans!4. We aimed to compare the use of
corticosteroids among elderly veterans to younger veterans, the rate of escalation to steroid
sparing medications between these two groups, and the associated side effects of prolonged
steroid use.

Methods

We used national Veterans Health Administrative (VHA) electronic data to conduct a
retrospective comparison of the use of steroids among elderly versus younger patients.
Patients were identified based on International Classification of Diseases, Ninth Revision,
Clinical Modification (ICD-9-CM) codes for Crohn’s disease (CD 555.x), and ulcerative
colitis (UC 556.x). Patients were included in the cohort if they had 2 or more ICD-9-CM
codes in =2 separate encounters between 2002-2009 with at least 1 outpatient encounter.
This approach has been validated with a positive predictive value of Crohn’s disease of 0.84
and UC of 0.9115. The date of the first visit with an IBD 1CD-9 code was considered the
index date. In order to follow outcomes and medication use patterns, patients identified
between 2002 and 2009 were followed through 2010.

Medication data was electronically abstracted from the VHA Decision Support System
(DSS). Corticosteroid use was classified as dispensation of either oral or intravenous steroids
(see Appendix 1) for IBD of at least 2 weeks duration and at least 10mg of prednisone. To
ensure that patients were receiving steroids for IBD and not for other indications, we
examined the ICD-9-CM codes for the week prior to prescription fill date looking for other
common inflammatory conditions which might have also led to steroid prescriptions (see
supplementary methods). A manual chart review was conducted on patients from 3 VHA
sites in Michigan and a 10% random sample of other VHA facilities to ensure that the
prescriptions were for IBD.

Corticosteroid users were classified into continuous steroid users (CS), intermittent steroid
users (IS), or any IBD steroid users (AS) based on duration and pattern of use. Patients were
classified as CS if they were initiated on steroids and treated for at least 2 weeks on 2
occasions with no more than a 90 day interval. Intermittent use was defined as patients who
received at least 2 weeks of steroids twice within a 365 day period with at least 90 days
between courses. Patients who were started on steroid sparing therapy in the 365 day period
prior to the 2"d course of therapy and those prescribed only 1 course of steroid for at least 2
weeks were classified as AS users. For comparison, we also created a category of patients
who required at least one corticosteroid prescription for a non-1BD condition and labeled
them other steroids (OS).

Escalation of therapy was defined as the addition of steroid-sparing therapy to the patient’s
regimen within 365 days after the initial corticosteroid fill. Steroid-sparing therapy included
immunomodulators such as azathioprine, 6-mercaptopurine or methotrexate or biologic
therapy (infliximab, adalimumab, or certolizumab).
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We evaluated 3 steroid related complications (VTE, infections and fractures) in this cohort to
determine the influence of steroid use on the rates in the year prior to diagnosis, after
diagnosis but before steroid initiation and the year after steroid initiation. We compared
patients who received no steroids to patients who received any steroids for IBD (CS, IS and
AS). The ICD-9-CM codes used to identify (VTE), infections and fragility fractures are
located in the supplementary material.

Statistical Analysis

Results

Descriptive statistics were used to compare characteristics between the young and elderly
population. Pearson’s chi-square tests and non-parametric Mann-Whitney U tests were used
to compare categorical and continuous measures, respectively. To assess escalation of
therapy within one year of corticosteroid initiation, we used logistic regression adjusting for
clustering by facility. All data analysis was performed using Stata 13.1 (StataCorp, College
Station, TX).

During the time period studied, 30,456 patients were identified who met the criteria for IBD.
Of these, 93.6% were male, 69% were Caucasian and 40.3% were 65 years or older at the
time of their first visit with an IBD diagnosis (Table 1). Examining the breakdown of steroid
use by age category, the elderly population was less likely to be exposed to steroids. A
breakdown of steroid use and escalation rates by age shows that this does not occur abruptly
at age 65 (Table 2). Among the younger patients, 38.3% received at least one course of
steroids during the study period compared to 23.8% of the elderly population (p<0.001).

While the elderly group was less likely to be exposed to steroids, the median exposure
among the elderly population was longer by 12 days among patients taking steroids for their
IBD (Table 3). Accounting for the number of days that patients were included in the study,
the median exposure to steroids for the elderly population was 6% of the study days
compared to a median of 5.7% among the younger population (p<0.001). Overall, 16.3% of
the patients exposed to steroids for their IBD were prescribed anti-TNFs in the year after
their steroid initiation. The rate of anti-TNF use was significantly lower among the elderly
(6.4% versus 19.4%). Examining the use of steroid-sparing medications more broadly to
include immunomodulators, the rate of escalation remained lower among the elderly at
25.5% compared to 46.9% of the younger patients (p<0.001).

Patients on prolonged steroids (IS or CS) were more likely to be escalated if they saw a Gl
provider (Table 4). Among elderly patients who did not see a Gl provider, the escalation rate
was 5% whereas those who did see a gastroenterologist were escalated in 43.7% of cases.
Among younger patients, a visit with a Gl provider also had a significant influence with
63% of younger patients escalated to steroid-sparing therapy.

The rate of fracture, infection, and VTE per 1000 person years before IBD diagnosis, after
diagnosis and after steroid initiation is displayed in Figure 1. After diagnosis of IBD, there
was a statistically insignificant increase in fractures when comparing age groups. With

initiation of steroids however, the rate of fractures among the elderly population increased
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significantly to 9.8 (95%CI: 5.8-16.5) per 1000 person years compared to 0.7 (95%Cl: 0.1-
4.9) during the year prior to diagnosis. Similarly, VTE rates among steroid users increased
among patients exposed to steroids compared to these patients in the year prior to diagnosis,
but this increase was seen in both age groups. Infection rates were higher among the patients
exposed to steroids regardless of time period studied compared to the steroid naive. The
elderly patients who were steroid naive had a significantly lower rate of infections while
those who were steroid exposed had a trend towards lower infection rates in the 3 time
periods studied.

To determine the effect of age on the chance of initiation of a steroid-sparing medication, a
multivariable model was constructed (Table 5). Among patients with a prolonged steroid
exposure, the odds of steroid-sparing initiation was 2.19 (95%ClI: 2.02-3.96) among
younger patients compared to the elderly population controlling for gender and patients who
saw a Gl provider. Patients who saw a Gl provider during the year after steroid initiation
were eight times as likely (OR 8.42, 95%Cl: 6.18-11.47) to be escalated to steroid sparing
therapy.

Discussion

In this study of a large cohort with IBD, we found that there were significant differences in
the patterns of medication use among elderly patients compared to younger patients. Patients
over the age of 65 were less likely to receive steroids compared to the younger population
(23.8% vs. 38.3%, p<0.001), which corroborates prior findings suggesting that the elderly
generally have a milder disease coursel®. When the elderly patients were exposed to steroids
however, they were given the medications for longer. Additionally, the patients were
significantly less likely to be given steroid sparing medications. Seeing a Gl provider in the
VA system did improve the rate of escalation to steroid sparing medications, but the overall
prescription of anti-TNFs and immunomodulators remained lower in the elderly compared
to the younger population. Fractures were much more common in the elderly population
exposed to steroids compared to the younger population. Infection and VTE rates were both
higher for steroid users, but the elderly population had similar rates to the younger
population.

A smaller study from one center in the United States found that ~1/3 of elderly patients with
IBD were treated with steroids for more than 6 months!3. A very low percentage of patients
were exposed to steroid sparing therapy (6.8% received thiopurines or methotrexate and
2.6% received anti-TNFs). During a large portion of the time period studied in that report,
however, anti-TNFs were not approved for IBD. Our study focuses on the time period when
anti-TNFs were approved for IBD, and also shows that national usage of steroid sparing
therapy remains low. There are several factors at play which may influence the reluctance of
providers to escalate patients to steroid-sparing therapy among the elderly. Patients at an
advanced age are more likely to have heart failure, which is a contraindication to anti-TNF
use when class 111 or 1V heart failure is present!’. Elderly patients are more likely to have a
concurrent or previous cancer diagnosis. Experts suggest cautious use of these medications
in the setting of a prior cancer8. The risk of lymphoma is higher in the elderly population
exposed to these drugs compared to younger patients1®. Finally, there is concern that the risk
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of infection may be higher in older patients treated with these medications compared to
younger patients!2. While steroid-sparing therapy comes with risks, we have shown here that
continuous use of steroids is not without risk. It carries a significant risk of fracture,
infection and VTE for all patient age groups. A visit with a gastroenterologist significantly
increases the odds of escalation to steroid sparing therapy. These patients likely had more
severe disease, leading to higher escalation rates in this group. Among those patients who
saw a gastroenterologist and were not escalated, some patients may have been on lower
doses of steroids, likely leading providers not to prescribe steroid-sparing therapy. As others
have noted, there is a difference between the frail elderly patient and the fit elderly patient2;
escalation is likely appropriate in patients at an advanced age with good health status.

The use of an administrative database does not allow us to control for severity of disease in
the analysis of steroid use and escalation. Elderly patients with mild disease may have been
on lower doses of steroids for lengthy periods of time, and therefore may not have been felt
to be appropriate for escalation. Other limitations to our study include the fact that patients
may obtain medications and care outside of the VHA. Patients over the age of 65 are eligible
for Medicare coverage which increases patient’s access to care outside of the VA. Despite
this limitation, we believe our findings to be a representative sampling of the cohort due to
the high costs associated with these medications outside of the VA. In the single center study
from a non-VA population, the use of biologics among the elderly was significantly lower
than we found, likely due to the significant cost of these medications. We did not
differentiate between elderly-onset IBD and elderly patients with long standing disease in
our analysis. We did not adjust for comorbidities such as lymphoma, heart failure or cancers
which may have factored into the decision not to escalate patients to steroid sparing therapy.
Finally, this study is of the VA system which is mostly male and so may not be generalizable
to the general population of elderly patients.

In conclusion, prolonged steroid use among the elderly remains common in a nationwide
cohort of Veterans and patients are infrequently escalated to steroid sparing therapy. The
elderly have significantly more fractures with steroid exposure compared to the younger
population. Gastroenterology specialty care significantly impacts the decision to escalate to
steroid sparing therapy. Prolonged steroids have significant risks in the elderly including an
increased risk of fracture compared to younger patients. Further study of the risks and
benefits of continued steroids versus escalation to steroid-sparing therapy is necessary to
determine the safest approach in these patients.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Fracture Risk Based on Age and Steroid Use
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Figure 1.

Complication rates (1a: infections, 1b: VTE, 1c: fractures) for Veterans with IBD comparing
the year prior to diagnosis, the year after diagnosis and before steroid use, and the year after
steroid initiation. The graph shows the difference in these rates for the elderly versus the
younger population and those who received steroids versus those who were steroid naive
through the study period.
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Corticosteroid User Characteristics among Veterans using Corticosteroids for IBD Only.

Table 3

Total IBD p
Corticosteroid Users *
<65yl/o 265 y/o
No. of Patients 6,054 4,610 1,444
(100) (76.2) (23.9)
Study Days 2097 1,985 2,454 <0.001
(540-3,182) (528-3,158) (630 -
3,217)
Corticosteroid 90 90 102 <0.001
Days (14 -900) (13 -750) (14 - 1260)
Percent of Study 5.7 5.7 6.0 <0.001
Days on (0.0-54.7) (0.0-49.9) (0.1-68.7)
Steroids
Anti-TNF Use 985 893 92 <0.001
(16.3) (19.4) (6.4)
Initiation of 2,528 2,160 368 <0.001
steroid-sparing (41.8) (46.9) (25.5)

therapy

*
Includes patients on steroids of any duration

Page 14

For study days, corticosteroid days, proportion days on steroids, median (5 — 95 percentile) is shown and for other variables, n (%) is shown.
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Table 4

Effect of GI Specialty Care on Initiation of Steroid-Sparing Therapy

Gl Visit
No Yes p
Prolonged corticosteroid use, < 65 <0.001

(N=1146)

Not Escalated 597 (83.4) 159 (37.0)

Escalated 119 (16.6) 271 (63.0)

Total 716 (62.5) 430 (37.5)
Prolonged corticosteroid use, = 65 <0.001
(N=549)

Not Escalated 429 (94.7) 54 (56.3)

Escalated 24 (5.3) 42 (43.7)

Total 453 (82.5) 96 (17.5)
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Table 5

Logistic Regression Analysis of Predictors of Escalation to Corticosteroid Sparing Medication

OR (95% Cl) p

Age <65 (vs Age = 65) 219 (1.54,3.11)  <0.001
Male 1.39(0.80,2.45)  0.246
Gl visit 8.42 (6.18,11.47)  <0.001

Note. Analysis includes CS & IS groups only. Model adjusts for clustering by facility.
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