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Abstract

Background—Rheumatoid arthritis (RA) and inflammatory bowel disease (IBD) patient
populations face similar risks of chronic immunosuppression including corticosteroid use. We
compared the receipt of preventive services between IBD and RA populations according to
published quality metrics.

Methods—We defined a single-center cohort of patients with IBD or RA receiving specialty and
primary care. Electronic health record abstraction assessed quality metrics, sociodemographics,
comorbidity, and utilization. Comparisons used multivariate odds ratios and Student’s t-tests.

Results—218 RA and 190 IBD patients were included. In multivariate analysis, IBD patients
were less likely to receive pneumococcal vaccination (OR=0.29, 95% CI: 0.11-0.85), while RA
patients underwent glucocorticoid-induced osteoporosis screening more often (100% vs. 82.5%, p
=0.023).

Conclusions—Gastroenterologists can improve care quality for IBD patients by assuming
greater responsibility for preventive care in IBD patients and/or collaborating with primary care
and health systems to improve preventive care delivery.
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INTRODUCTION

Immunosuppressive therapy is the cornerstone of treatment for inflammatory bowel disease
(IBD) and rheumatoid arthritis (RA). [1,2] Advances in the treatment of IBD and RA with
tumor necrosis factor (TNF) alpha inhibitors and immunomodulators, i.e., thiopurines and
methotrexate, have improved rates of clinical remission, decreased corticosteroid use, and
improved quality of life by producing higher rates of mucosal healing in IBD and decreasing
joint damage in RA. [3,4] [5,6] They have also introduced new risks and preventive care
needs.

Infections and bone loss are leading complications of treating IBD and RA with
immunosuppressive agents such as corticosteroids. [7,8] Both populations are also at
increased risk for lower respiratory tract infections. As such, all immunosuppressed patients
are recommended to receive influenza and pneumococcal vaccination. [9,10] Despite these
recommendations, RA and IBD patients are not always optimally vaccinated and may not
receive other appropriate preventive care. [11-13]

To address this issue, the American Gastroenterological Association (AGA) and Crohn’s and
Colitis Foundation of America (CCFA) have developed quality metrics. [14] The 2011 AGA
ambulatory quality metrics for patients with IBD are as follows: (1) to identify disease
location and phenotype, (2) to administer influenza and pneumococcal vaccinations, (3) to
apply corticosteroid sparing therapy, (4) to screen for glucocorticoid-induced osteoporosis
(GIO), (5) to perform and document tobacco cessation counseling, and (6) to evaluate for
latent hepatitis B virus (HBV) (7) or tuberculosis (TB) infections prior to initiating anti-TNF
therapy.

Similarly, vaccination, osteoporosis screening and other preventive care are key quality
measures relating to chronic steroid use and immunosuppression in RA patients published
by the American College of Rheumatology (ACR) in 2008. [1,15] The CCFA and the
European Crohn’s and Colitis Organisation (ECCO) have called for more extensive quality
metrics, e.g., Human papilloma virus vaccination. [16,17]We chose the AGA metrics which
align with ACR quality metrics.

The aim of our study was to compare preventive care quality in IBD and RA patients
receiving care within a single academic center, based upon the AGA and ACR ambulatory
quality metrics. Recognizing that variation exists regarding gastroenterologist perspective on
responsibility for such metrics, we examined receipt of care from any provider. We selected
RA as our comparison population because they are also managed with immunosuppressants
and have similar society-endorsed quality measures. We hypothesized that there would be
clinically informative differences in receipt of preventive care between RA and IBD patients.
We believe patients with RA are more likely to be screened for GIO, and those with IBD are
more likely to evaluated for HBV infection, since these align with bone and liver health in
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their respective specialties. Moreover, examining differences could inform future health
systems or provider improvement strategies in IBD populations.

MATERIALS AND METHODS
Cohort Study Population

We performed a retrospective cohort study of IBD and RA patients receiving care at the
University of Wisconsin Health System from 2011 to 2012, comparing the delivery of the
specialty-specific ambulatory quality metrics to these populations (Table 1). An EPIC
system (EPIC Corporation, Verona, WI, USA) electronic health record (EHR) query was
performed to randomly identify approximately 500 patients meeting the following criteria:
1) age >20 years (ensuring patients had adult primary care providers (PCPs)), receipt of
specialty and primary care at the institution and 2) >1 ICD-9 code for RA (714.0) [18] or
IBD (555.xx & 556.xx ) [19] between January 1, 2011 and December 31, 2012. To examine
quality measures specifically related to anti-TNF therapy (evaluation for latent HBV or TB),
our goal was to have 50% of our sample comprised of patients on an anti-TNF therapy
during the study period. We defined patients with at least two specialty clinic visits and at
least one primary care visit as those with “regular care.” Patients who died prior to the study
conclusion or who received care in both gastroenterology and rheumatology clinics were
excluded (Figure 1).

The specialty clinics were comprised of 12 general rheumatology and 14 gastroenterology
providers (including three dedicated IBD physicians; excluding hepatologists). The specialty
clinics have multiple locations, some co-located with primary care, and both specialties
provide care for a substantial proportion of the region’s IBD and RA patients. Influenza and
pneumococcal vaccines were available at all specialty and primary care clinics. None of the
providers were participating in quality-driven reimbursement programs before or during the
study period.

EHR records included clinical notes, immunization, and orders. Sociodemographics,
comorbidities, medications, and utilization of healthcare based on the annual number of PCP
visits for each patient population were manually abstracted. We also computed a
comorbidity score for each patient using the Charlson Comorbidity Index, a common tool to
assess relative comorbidity risk in clinical research. [20]

Vaccination Quality Metrics

Influenza immunization was defined as the recommendation or administration of vaccine by
a PCP or specialist once between January 1, 2011 and December 31, 2012. Pneumococcal
immunization was defined as the recommendation or administration of the 23-valent
polysaccharide vaccine by a PCP or specialist during the study period or within the previous
10 years. Documented patient refusal of influenza or pneumococcal immunization was
scored as being recommended by the provider. Confirmation of immunization was evaluated
using the Wisconsin Immunization Registry (WIR), a computerized internet database
tracking immunization dates of Wisconsin children and adults since 2000, available within
the EHR. [21]
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Other Quality Metrics

Corticosteroid sparing therapy was evaluated if patients were prescribe corticosteroids
(greater than 10mg/day for 60 or greater consecutive days) during the study period.
Corticosteroid sparing medications included the following: disease modifying anti-rheumatic
drugs. i.e., hydroxycholoroquine and leflunomide; thiopurines (azathioprine or 6-
mercaptopurine); methotrexate; anti-TNF therapy (infliximab, adalimumab, certolizumab
pegol, or etanercept); or non-TNF biologics for RA and IBD (natalizumab, abatacept,
tocilizumab, tofacitinib, or rituximab). Our analysis did not include disease activity or
medication efficacy during the study.

GO screening was defined as recommending or ordering an assessment of bone mineral
density by dual energy x-ray absorptiometry (DEXA) scan. This was evaluated in patients
with a history of or current use of chronic corticosteroids. Chronic corticosteroid use was
defined as the documented prescription of 10 mg daily or higher of prednisone for greater
than 60 days. [14] Females screened for osteoporosis due to post-menopausal status alone
were excluded.

All patients charts were reviewed for history or current tobacco use. All active tobacco
users’ visit notes were evaluated for tobacco cessation counseling by primary care provider
or specialist. Counseling for smoking cessation was defined as documented counseling or
the prescription of pharmacological therapy.

Screening for latent TB and HBV was evaluated in patients on anti-TNF therapy during the
study period, which included patients receiving induction or maintenance therapy. Records
of patients who received long-term anti-TNF therapy were reviewed for documentation or
evidence of evaluation of latent infection prior to starting anti-TNF therapy. 7B screening
was defined as documented check of either purified protein derivative (PPD) sensitivity or
quantiferon-TB gold within six months of starting anti-TNF therapy. HBV screening was
defined as a documented check of HBV surface antigen and HBV core antibody six months
prior to receiving the first dose of anti-TNF therapy. If HBV or TB screening was not
documented, it was considered not performed.

Two physician abstractors (FC and DC) reviewed the complete EHR using a standardized
abstraction protocol. Data quality was evaluated by one of the abstractors (FC) by random
re-abstractions of 10% of the charts.

Statistical Analyses

Demographic characteristics of patients were summarized using descriptive statistics.
Differences between demographic groups were evaluated by chi-squared test for categorical
values and Student’s t-test for continuous values. Unadjusted IBD and RA group outcomes
were assessed using Student’s t-test.

A general estimating equation was used to model the probability of receiving influenza
vaccine, pneumonia vaccine, or both, while controlling for correlation due to repeated
measures within providers. [22] Beyond clinical group (IBD vs. RA), covariates of interest
included age (continuous), gender, race (Caucasian, African American or other), number of
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PCP visits, number of specialty clinic visits, Charlson Comorbidity Index score, and ever
being uninsured or enrolled in Medicaid. Covariate medications were ever treatment with
biologic, immunosuppressant, or chronic corticosteroids (10 mg daily or higher of
prednisone for greater than 60 days). All statistical analyses were performed using SAS 9.3
(SAS Institute Inc., Cary, NC).

ETHICAL CONSIDERATIONS

RESULTS

This study was approved in 2013 by the University of Wisconsin-Madison Health Sciences
Institutional Review Board with a waiver of informed consent.

Demographics

Between 2011 and 2012, 233 RA and 244 IBD patients receiving primary and specialty care
at our institution were randomly selected from an EPIC EHR query, of which 218 and 190
met the final inclusion criteria (Figure 1). As expected, the RA cohort was older (mean age
of 61 vs. 50 years, p < 0.0001) and predominantly female, (83% vs. 54%, p< 0.0001) (Table
2). RA patients had higher Charlson Comorbidity Index scores (1.7 vs. 0.6, p< 0.0001) and
had more frequent visits with their PCPs and specialists compared with IBD patients. The
RA cohort was also more likely to be on chronic immunosuppression compared to the IBD
cohort (98% vs. 75%, p < 0.0001).

Influenza and Pneumococcal vaccination

In unadjusted analysis, IBD patients were less likely to receive influenza (77% vs. 91%,
p=0.0002) and pneumococcal vaccinations (57% vs. 80%, p < 0.0001) (Table 3).
Documented refusal of immunization was low in both groups: 3% (n=5) among the IBD
patients (three influenza and two pneumococcal) and 7% (n=15) of the RA group (ten
influenza and five pneumococcal). Rheumatologists more often recommended or provided
influenza (46% vs. 25%; p < 0.0001) and pneumococcal (38%.vs. 17%, p < 0.0001)
immunization than did gastroenterologists. PCPs administered the majority of all
vaccinations received by IBD patients (68% of influenza and 69% of pneumococcal)
compared to approximately half of RA patients (48% of influenza and 52% of
pneumococcal, p < 0.0001).

In the fully controlled multivariate analysis of vaccinations (Table 4), IBD patients were less
likely to receive pneumococcal vaccination (OR 0.30, 95% CI 0.11-0.85). Patients on
azathioprine/ 6-MP (OR 2.16, 95% CI 1.08-4.30) or anti-TNF therapy (OR 2.49, 95% ClI
1.20-5.19) were also more likely to have received the pneumococcal vaccine. More frequent
primary care visits were associated with increased rates of influenza vaccination (OR 1.15,
95% ClI 1.03-1.29). Patients cared for by family medicine physicians were less likely to be
immunized compared to those seeing internal medicine physicians (OR 0.66, 95% CI 0.47—
0.92).

Expert Rev Gastroenterol Hepatol. Author manuscript; available in PMC 2017 June 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Caldera et al.

Page 6

Glucocorticoid-induced osteoporosis

Screening for GIO was more frequent for RA patients than for IBD patients (100% vs.
82.5%, p = 0.023). Rheumatologists were significantly more likely to screen for GIO
compared to gastroenterologists (95% vs 27%, p < 0.0001). In the IBD cohort, 11 patients
did not undergo screening (mean age 43, 45% female) and 52 underwent screening (mean
age 55, 63% female). In the IBD cohort, older patients were more likely to be screened
(mean age 55 vs 43, p <0.015). We found no significant difference in osteoporosis screening
based on gender, comorbidity score, or number of provider visits.

Other Quality Metrics

All RA and IBD patients on chronic corticosteroids were on steroid sparing therapy. We
found no difference between the two patient populations with regards to tobacco cessation
counseling. However, the prevalence of current tobacco users in both groups was only 7% in
both groups (16 RA and 13 IBD), limiting our ability to analyze this quality measure.

Anti-TNF therapy was received by 96 (44%) RA and 77 (41%) IBD patients during the
study period. There was no significant differences in screening for latent TB (72% vs. 64% p
=0.68) or HBV (21% vs. 26% p = 0.34) between these groups. Furthermore, no patients
were identified as having latent TB or HBV during the study period.

DISCUSSION

To our knowledge, this is the first study to compare the provision of quality care between
RA and IBD patients receiving their regular primary and specialty care within a single
multispecialty center. Our study population of IBD patients receiving primary care had
higher rates of immunization (influenza 77%, pneumococcal 57%) than had been reported
elsewhere (influenza 34% and pneumococcal 21%). [23] These rates were still suboptimal
compared to RA patients at our institution. Screening IBD patients for GIO was also higher
than a recent report (83% vs 32%), [23] but again lagged the RA cohort. Superior rates of
screening for G10O by rheumatologists may reflect perceptions that bone health is part of
their specialty. [24] Screening for latent infections prior to initiating anti-TNF therapy was
inadequate in both cohorts, but similar to other published reports. [25] This may be due to
suboptimal documentation, since patient verbal or historical paper chart reports of a negative
PPD or HBV screening were not included. Notably, the RA quality metrics were published
earlier than the IBD metrics, potentially influencing differences in receipt of preventive
services between the cohorts.

Higher rates of immunization in the RA cohort may in part be related to their older age (40%
of RA vs. 21% of IBD patients were > 65 years), given that the American College of
Immunization Practice (ACIP) recommends that all adults ages >65 years receive
pneumococcal vaccination. [26] The RA cohort also had more comorbidities and might have
received vaccinations for other indications, e.g., heart disease or chronic obstructive
pulmonary disease. [26] RA patients also had more provider visits, and thus more
opportunities to be vaccinated. Nevertheless, even after controlling for age, gender, other
comorbidities, and health care utilization, RA patients were more likely to receive
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vaccination than IBD patients, suggesting systematic differences in care and room for
systems improvement in IBD patient care.

Ambiguity regarding who is responsible for providing immunization could partially explain
suboptimal vaccination rates among immunosuppressed patients. A recent survey of
gastroenterologists found that 64% of respondents felt that PCPs should be responsible for
vaccinations. [27] A survey of rheumatologists showed similar attitudes with 57% of
respondents perceiving PCPs as being responsible for vaccination. [28] To improve
immunization rates, gastroenterologists and rheumatologists should assume a greater
responsibility for recommending or providing appropriate immunization, as has been
suggested by professional societies for both specialties. [1,29-31]

The Infectious Disease Society of America (IDSA) guidelines on vaccinating
immunocompromised individuals recommend that specialists share responsibility with PCPs
for ensuring that appropriate vaccinations are administered. [32] We posit that
gastroenterologists should assume a greater responsibility for those younger than 65, since
the majority of IBD patients are under 65 and lack other comorbidities that would require
pneumococcal vaccination. [33] PCPs see a diversity of chronic disease patients and cannot
be solely responsible for appropriately immunizing IBD patients. A typical primary care
panel consists of about 2500 patients and one study estimated that it would require 21.7
hours daily to follow national clinical care guidelines for preventive service and chronic
disease management. [34] Furthermore, PCP are often uncomfortable determining which
vaccines patients should receive while receiving immunosuppressive therapies. [35]

Systematic improvements will be needed to improve immunization rates. One option is to
recommend separate preventive care visits with a PCP, an advanced practice provider
specializing in gastroenterology, a gastroenterology nurse or vaccine clinic, since in our
study, more frequent PCP visits increased the likelihood of influenza vaccination. Quality
improvement initiatives such as staff vaccination delegation protocols could also be
implemented since they can improve immunization rates by sharing the responsibility across
the entire health care team, i.e., medical assistants, nurses, and physicians. [36,37] In
addition, EHR tools that alert patients or providers to preventive service eligibility dates may
also improve care provided to IBD patients. [38]

Improving rates of GIO screening will also require that gastroenterologists assume a greater
responsibility in preventive care delivery. The National Osteoporosis Foundation
recommends screening in postmenopausal women age 65 and older and men at age 70 and
older regardless of risk factors or those with risk factors, e.g., previous fracture, RA, or
glucocorticoids. [39] As most IBD patients do not meet these screening criteria, PCPs
should not be solely responsible for evaluating steroid exposure and the need for DEXA
scans. Studies have found that BMD of the femur [40] or lumbar spine [41] can be measured
from abdominal computed tomography (CT) scans. Since, IBD patients commonly undergo
CT scans this could identify patients who should undergo a DEXA. Health system could
implement changes so reports of BMD at the femur or lumbar spine are standard in the
reports of in IBD patients undergoing abdominal CTs scan.
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The AGA quality metrics only represent the minimum standards for improving the care
quality of IBD patients. ECCO and CCFA previously called for more extensive quality
metrics, e.g., cervical cancer screening, skin cancer screening, and etc. We believe
gastroenterologists should consider adopting these additional quality metrics and sharing
responsibility for these metrics with PCP and health systems.

Strengths of our study include measurement of quality metrics among IBD and RA patients
who received their regular primary and specialty care within a single institution, use of a
valid immunization registry which records receipt of vaccination across the state, and EHR
use to document which health care professional recommended a given preventive service.
However, there are some limitations to our study. Although preventive measures related to
IBD have been published since 2009, [42] formal recommendations were not available until
2011. As prior studies have shown that adherence to informal practice guidelines can be low,
we may have captured only the early adopters of the guidelines in the IBD cohort. [43]
Follow-up studies examining evolving preventative practices in IBD clinics are therefore
needed. Our high immunizations rates might not be generalizable to all institutions since
local practice standards encourage immunization at any clinical contact, and a stated-wide
immunization registry allowed confirmation of immunization. In addition, our patients
almost certainly do not reflect the general RA or IBD populations as most had private
insurance and were Caucasian. This may limit the generalizability of our findings.
Furthermore, screening for GIO was not adjusted in a multi-variate analysis since all RA
patients underwent screening. Thus, a predictive model could not be generated and the
difference in screening may have been related to patient age. It is possible that
rheumatologists might use more low dose corticosteroids and thus assume greater
responsibility for osteoporosis screening. We also did not control for all specific individual
comorbidities that might have qualified patients for influenza and pneumonia vaccination.
Lastly, an inherent limitation of EHR and retrospective studies is that they require
documentation of patient and provider actions. If recommendations meeting quality metrics
were made by providers, but declined without documentation, or if vaccinations were
received by patients outside of this health system, they would not be captured by our
analysis.

In conclusion, although RA patients share several of the same risk factors for infection and
bone loss as IBD patients, RA patients are meeting the goals for preventive care at higher
rates at our institution even after controlling for multiple confounders. As
gastroenterologists, we have ready opportunities to improve the quality of care for our IBD
patients by sharing responsibility for provision of preventive services, particularly for those
under 65.
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Key issues

Preventive services provided to our IBD cohort were higher than
previously reported by other investigators, but lagged compared to RA
patients.

The IBD cohort was less likely to receive appropriate influenza (77%
vs. 91%, p = 0.0002) and pneumococcal vaccinations compared to the
RA cohort (57% vs. 80%, p < 0.0001).

Primary care providers administered a greater proportion of
vaccinations received by IBD patients than for RA (268% vs. <52% for
RA patients, p < 0.0001).

RA patients more often underwent osteoporosis screening compared to
IBD patients (100% vs. 82.5%, p = 0.02).

Gastroenterologists should assume greater responsibility for preventive
care in IBD patients and/or collaborate with primary care and health
systems to improve preventive care delivery.
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EHR query ID: >20 yo, receiving specialty and primary care at the institution (2 specialty visits and at least 1 PCP visit within the
previous 24 months), AND >1 ICD 9 code RA or IBD in 2011-12. Requested approximately 250 patients for each group

a4 C

244 Probable IBD and 233 Probable RA

4 RA excluded for incorrect diagnosis (eg. lupus) 42 1BD excluded for incorrect diagnosis (e.g.pouchitis)

- L

202 IBD and 229 RA

6 IBD excluded due to death during study period 5 RA excluded due to death during study period

196 IBD and 224 RA

6 excluded for concomittant treatment by gastroenterologist and rheumatologist

- L

190 I1BD and 218 RA
In Analysis Cohort

Figure 1.
Flowchart of RA and IBD patient study inclusion and exclusion.
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Inflammatory Bowel Disease and Rheumatoid Arthritis Quality Metrics by Society

Measure

IBD

RA

Steroid sparing therapy

Rate of screening for tuberculosis (TB) prior to
starting biologics

Rate of screening for osteoporosis if 210mg/d of
prednisone = 60 days

Rate of influenza vaccination

Rate of pneumonia vaccination

Rate of screening for hepatitis B (HBV) prior to
starting biologics

Counseling for smoking cessation if actively
using tobacco

Approved by CMS and AGA in
2011

Approved by CMS and ACR in 2008

Recommended by U.S. Preventive Services
Task Force & ACR 2008

CMS - Center for Medicare and Medicaid Services. AGA - American Gastroenterological Association. ACR - American College of Rheumatology
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Rheumatoid Arthritis and Inflammatory Bowel Disease Cohort Descriptives

RA (n=218) IBD (n=190) p value
n, (%) n, (%)
Age (mean +/- SD) 60.5+/-13.9 49.8+/-16.0 <0.0001
20-34 9(4) 43 (23)
35-49 35(16) 52(27)
50-64 86(39) 55(29)
>65 88(40) 40(21)
Female 181 (83) 103 (54) <0.0001
Caucasian 197 (90) 179 (94) 0.15
Crohn’s Disease N/A 115 (61)
Ulcerative Colitis 75 (39)
Tobacco Current User 16 (7) 13 (6) 0.85
PCP Specialty
Internal Medicine 154 (70) 122 (64)
Family Medicine 64 (29) 67 (35)
Medicaid 14 (6) 10 (5)
Uninsured 2(1) 4(2)
Charlson comorbidity index (mean, SD) 1.7+/-11 0.6 +/- (1.1) <0.0001
Avg. PCP visits/year (mean, SD) 1.9+/-1.8 15+/-13 0.0085
Avg. specialist visits/year (mean, SD) 2.7+/-1.6 21+/-14  <0.0001
Medications
Any immunosuppressant 214 (98) 142 (75) <0.0001
Any Anti-TNF Therapy 96 (44) 77 (41) 0.85
TNF + Immunomodulator 42 (19) 30 (16) 0.37
Non-TNF biologic 8(44) 0 n/a
Immunomodulator 126 (58) 81 (43) 0.003
Azathioprine/6MP 4(22) 76 (40) <0.0001
Methotrexate 122 (56) 5(3) <0.0001
Other DMARD 103 (47) n/a n/a
MesalamineZ 16 (7) 97 (51) <0.0001
Chronic Prednisone (>10mg for >60 days) 76 (35) 63(33) 0.72

*
Other DMARD - hydroxycholorquine, leflunomide

1 . . .
Mesalamine - included sulfasalazine
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Table 3
Receipt of Quality Metric Outcomes in RA and IBD Cohorts

Quality Outcome RA IBD p value
n, (%) n, (%)

Steroid sparing therapy-z 76 (100) 63 (100) NS

Influenza vaccination 198 (91) 147 (77) 0.0002
Specialist recommended 102 (47) 47 (25) < 0.0001

Pneumococcal vaccination 175 (80) 108 (57)  <0.0001
Specialist recommended 83 (38) 33 (17) <0.0001

Glucocorticoid induced osteoporosis screening  76/76 (100)  52/63 (83) 0.023
Specialist recommended 72 (95) 29 (27) < 0.0001

Tobacco counseling 12/16 (72)  12/13 (92) 0.23
Specialist recommended 7 (44) 7 (54) 0.60

Screening for Infections prior to initiation of TNF inhibitor

Screening for latent TB ™ 64196 (72)  49/77 (64) 0.68

Screening for latent Hepatitis B 10/96 (21) 20777 (26) 0.34

1 . . . . .
Includes only eligible patients on chronic corticosteroids (>10mg for >60 days);

*
Includes only patients on a TNF inhibitor during study period.
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