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Abstract
Hospitalized patients with inflammatory bowel disease 
(IBD) are at high risk for morbidity, mortality, and 
health care utilization costs. While the literature on 
trends in hospitalization rates for this disease is conflict-
ing, there does appear to be significant variation in the 
delivery of care to this complex group, which may be a 
marker of suboptimal quality of care. There is a need 
for improvement in identifying patients at risk for hos-
pitalization in an effort to reduce admissions. Moreover, 
appropriate screening for a number of hospital acquired 
complications such as venous thromboembolism and 
Clostridium difficile  infection is suboptimal. This review 
discusses areas of inpatient care for IBD patients that 
are in need of improvement and outlines a number of 
potential quality improvement initiatives such as pay-
for-performance models, quality improvement frame-
works, and healthcare information technology.
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Core tip: Hospitalized patients with inflammatory bowel 
disease are at risk of harm and increased utilization of 
healthcare resources. Variation in the care delivered 
to these patients is common. There is room for im-
provement in the quality of care focusing on reducing 
admissions and identifying patients at risk for inpatient 
complications such as venous thromboembolism and 
Clostridium difficile  infection. This review outlines sev-
eral aspects of inpatient care in need of improvement 
and discusses a number of improvement strategies that 
have been implemented with potential to benefit both 
patients and providers.
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INTRODUCTION
Inflammatory bowel disease (IBD) is a chronic gastro-
intestinal condition characterized by relapsing inflam-
mation. Most patients with IBD are managed in the 
outpatient setting, however as disease severity progresses 
and complications arise, hospitalization is often required. 
Patients admitted to hospital are at increased risk for a 
variety of  complications including venous thrombotic 
events (VTE), hospital acquired infections, Clostridium 
difficile, and death[1-5]. Moreover, hospitalized patients 
are more likely to require surgery[5,6]. There have been 
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conflicting reports on trends in hospitalization rates for 
IBD over the last decade and the literature has revealed 
significant variation in care and disease outcomes among 
hospitalized IBD patients. The heterogeneous nature 
of  IBD severity, location, and phenotype as well as lim-
ited evidence to guide some therapeutic domains make 
standardization of  IBD care delivery difficult. However, 
given that hospitalized patients are at the highest risk 
for morbidity, mortality, and health care utilization costs, 
quality improvement initiatives aimed at reducing varia-
tion, a known surrogate marker of  poor performance, 
are well suited to this subset of  patients[7,8]. This review 
outlines recent trends in rates of  hospitalization for IBD 
and highlights areas of  inpatient care that are in need of  
improvement. 

HOSPITALIZATION RATES FOR IBD
Most IBD care is delivered in the ambulatory setting. 
However, a significant proportion of  patients will require 
hospitalization at some point in their disease course. Re-
ports on overall trends in hospitalization rates for IBD 
over the past two decades are conflicting. Among a large 
cohort of  patients followed across an integrated care 
network in Northern California, Herrinton et al[8] noted a 
33% decline in hospitalization rates for Crohn’s disease (P 
= 0.02) and a 29% decline among those with ulcerative 
colitis (P = 0.0009) from 1998-2005. However, a report 
using the National Hospital Discharge Survey (NHDS) 
showed that between the years 1970-2004, the rates of  
hospitalization for both Crohn’s disease and ulcerative 
colitis in the United States increased[9]. Moreover, read-
mission is not uncommon, as demonstrated by Bernstein 
et al[10], whereby 20% of  patients with IBD were readmit-
ted within the same calendar year. The most important 
advance in IBD care over the last ten years has been the 
increasing use of  anti-tumour necrosis factor (TNF) ther-
apy. The true impact of  this on hospitalization rate may 
not have been completely captured in all these reports, 
thus more data is needed to evaluate the impact of  anti-
TNF on recent hospitalization trends. 

While the literature on hospitalization rates is con-
flicting, most studies clearly show variation in practice 
patterns among hospitalized IBD patients. For example, 
in the cohort from Northern California discussed above, 
variability in surgery rates and immunomodulator use 
depending on the number of  gastroenterologists and 
colorectal surgeons at each site was noted among the 16 
medical centers included in the study[8]. Similarly, Spiegel 
et al[11] demonstrated significant variation among commu-
nity and expert gastroenterologists in a number of  care 
areas including patients admitted to hospital with severe 
ulcerative colitis. Expert gastroenterologists had a lower 
threshold to consult a surgeon for patients with severe 
steroid refractory disease. Outcomes following colec-
tomy based on surgical volumes have also been shown in 
several studies, with high volumes centers having lower 
mortality rates[12,13]. Differences in outcomes based on the 

type of  admitting physician have also been demonstrated. 
Murthy et al[14] showed that patients with ulcerative colitis 
admitted to non-gastroenterologists had higher in hospi-
tal mortality rates compared to those admitted under the 
care of  a gastroenterologist (1.1% vs 0.2%, P < 0.0001). 
Colectomy rates have also shown to be subject to geo-
graphic variation across the United States, with rates in 
the Midwest and West regions being three fold higher 
than those in the Northeast[15]. These studies underscore 
the need for improvement efforts focused on minimiz-
ing variation and bridging the gap between ideal and true 
performance in caring for the hospitalized inpatient with 
IBD. 

VENOUS THROMBOEMBOLISM 
PROPHYLAXIS 
The risk of  venous thromboembolism (VTE) has been 
shown to be increased among patients with IBD. Multiple 
studies have shown patients with IBD have a 2-3.5 fold 
increased risk for VTE compared to the general popu-
lation and a recent meta-analysis confirmed a relative 
risk of  2.2 (95%CI: 1.83-2.65)[1,16-18]. In fact, one study 
showed that among 17 chronic illnesses, only heart failure 
and cancer carried a greater risk of  VTE than IBD[19]. 
Moreover, it appears the prevalence of  VTE among this 
group of  patients is rising[1]. A number of  risk factors 
for VTE among IBD patients have been identified. In 
a review of  the Nationwide Inpatient Sample (NIS) be-
tween 1998-2004, Nguyen et al[1] identified increasing age, 
co-morbidities, ulcerative colitis (as opposed to Crohn’s 
disease), surgery, and the need for public heath assistance 
as important risk factors for the development of  VTE. 
Disease activity has also been shown to be an important 
predictor, with one study showing a 4.5 fold increased 
risk of  developing VTE during times of  disease flare 
compared to remission[20]. Hospitalized IBD patients, par-
ticularly those with ulcerative colitis, appear to be at very 
high risk of  VTE. Hospitalized IBD patients have been 
shown to have nearly a 6 fold increased absolute risk of  
VTE compared to an ambulatory IBD population[17] and 
an increased adjusted odds ratio of  1.85 (95%CI: 1.7-2.1) 
compared to those non-IBD patients admitted to hospi-
tal[1]. Moreover, VTE has been shown to be a marker of  
worse outcomes and higher health resource utilization. A 
review of  a large database of  hospital discharges in the 
United States found an odds ratio (OR) of  2.5 (95%CI: 
1.83-3.43) for in-hospital mortality compared to IBD pa-
tients without VTE[1]. Mortality rates for ulcerative colitis 
were particularly high (37.4 per 1000 hospitalizations vs 
9.9 per 1000 hospitalizations, P < 0.0001). Patients with 
IBD and VTE also had a longer average length of  stay 
(11.7 d vs 6.1 d, P < 0.0001) and higher hospital charges 
compared to IBD patients without VTE.

Given the morbidity and mortality associated with 
inpatient VTE, the utility of  VTE prophylaxis to pre-
vent this complication is clear. Prophylaxis with heparin 
has been shown to significantly and safely decreased 
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the incidence of  deep-vein thrombosis and pulmonary 
embolism[21]. However, despite the efficacy and ease of  
administering VTE prophylaxis, a significant percentage 
of  IBD patients admitted to hospital are not receiving it 
and remain at risk. In a retrospective review of  a tertiary 
IBD center in the United States, Tinsley et al[22] noted 
that the overall prophylaxis rate was only 67.6%. Varia-
tion was noted depending on the admitting service, with 
significantly higher rates noted among those admitted to 
a surgical service compared to a medical service (93.5% 
vs 57.4%). Even among those in which VTE prophylaxis 
was ordered, up to 34% of  doses were not given. The 
lower prevalence for prophylaxis of  IBD patients may in 
part be due to lack of  awareness of  their increased risk, 
as they are often young and mobile. This was suggested 
by a survey of  gastroenterologists who were members of  
the American Gastroenterological Association[23]. Only 
45% of  respondents were aware that guidelines recom-
mending VTE prophylaxis were published and a third 
surveyed reported working in a hospital with no proto-
cols for VTE prophylaxis. Significant variation in practice 
was noted. However, contributors other than lack of  
awareness are suggested by studies of  IBD experts. At 
a large Canadian tertiary IBD center, rates of  VTE pro-
phylaxis were lowest for patients admitted to the gastro-
enterology run IBD service compared to those admitted 
to general internal medicine or surgery[24]. Moreover, a 
survey of  Canadian IBD experts found that almost 20% 
did not routinely use VTE prophylaxis and there was in-
consistency among respondents regarding the indication 
for prophylaxis for patients in remission[25]. These studies 
underscore tremendous variation and suboptimal qual-
ity of  care in preventing this morbid IBD related extra-
intestinal manifestation. Given the uniform increased risk 
among hospitalized IBD patients, the presence of  readily 
available and safe prophylactic agents, and the identifica-
tion of  important predictors for lack of  prevention, this 
area of  IBD care is a “low hanging fruit” that is very 
amenable to quality improvement initiatives. 

CLOSTRIDIUM DIFFICILE TESTING
A substantial body of  evidence has emerged to implicate 
IBD as an important risk factor for Clostridium difficile infec-
tion (CDI). IBD patients have been shown to have higher 
infection rates with CDI compared to non-IBD patients. 
In an analysis of  administrative data using a large registry 
of  hospital discharges in the United States, Nguyen et al[4] 
noted that patients with ulcerative colitis (UC) had a prev-
alence of  CDI that was 8 times that of  non IBD patients 
admitted with a gastrointestinal problem (37.3 cases/1000 
discharges vs 4.8 cases/1000 discharges, P < 0.001). This 
finding was supported by a systematic review of  42 articles 
that showed CDI was more common among IBD patients 
than non IBD controls[26]. In addition to the higher preva-
lence of  CDI among IBD patients, the incidence of  CDI 
appears to be increasing over the last decade, particularly 
among hospitalized IBD patients. A review of  discharges 

among hospitalized IBD patients showed that the percent-
age of  IBD admissions complicated by CDI had increased 
from 1.4% to 2.9% between the years 1998 and 2007 (P 
< 0.001)[27]. This increase was most marked for the subset 
with UC in which CDI complicated 5.3% of  admissions. 
Similarly, in a retrospective review of  hospitalized patients, 
Rodemann et al[28] showed that while CDI rates doubled 
among Crohn’s disease patients between the years 1998 
and 2004, they tripled among those with UC. 

Not only does the literature support a true rise in CDI 
incidence and prevalence among individuals with IBD, 
but CDI also may confer worse outcomes. In-hospital 
mortality was four fold higher among IBD patients with 
CDI compared to those with IBD alone in a retrospec-
tive review of  the NIS[27]. Similarly, a retrospective cohort 
study from Ontario, Canada showed a higher in-hospital 
mortality rate among hospitalized UC patients with CDI 
compared to those with UC alone (3.3% vs 0.38%, P < 
0.0001)[29]. This increased mortality rate persisted out to 
five years of  follow up in which the cumulative 5 years 
mortality rate was 27% for the CDI group and 14% for 
those with UC alone (P = 0.0073). CDI has also been 
shown to increase length of  stay and hospitalization costs 
among those with concomitant IBD. A review of  a large 
administrative database of  hospital discharges from the 
United Kingdom showed that median length of  stay was 
26 d among those with both CDI and IBD compared 
to only 5 d for those with IBD alone, a difference that 
was statically significant[30]. This translates into increased 
health care costs as shown by Nguyen et al[4], whereby av-
erage hospital charges were $35606 for a UC patient with 
CDI compared to $23856 for those with UC alone (P < 
0.0001). The impact of  CDI on colectomy is less clear. 
Jen et al[30] showed an increased risk of  in-hospital colec-
tomy among hospitalized UC patients with CDI as com-
pared to UC alone (OR = 1.7, 95%CI: 1.4-2.1). This con-
flicts with the finding of  Nguyen et al[4], who showed a 
lower risk of  colectomy in IBD patients with CDI (OR = 
0.44, 95%CI: 0.34-0.55). Studies evaluating long term risk 
of  colectomy after CDI are also conflicting. Navaneethan 
et al[31] showed that one year following hospitalization 
for UC, the colectomy rate was 35% for those with CDI 
during that hospitalization compared to 9.9% for those 
without infection (P < 0.001). This was in keeping with a 
study from a large, tertiary IBD center in which one year 
colectomy rates for those with IBD and CDI were higher 
compared to those with IBD alone (44.6% vs 25%, P = 
0.04)[32]. However, no difference in the risk of  colectomy 
at 5 years was seen in the Canadian study cited above[29]. 

The literature supports the finding that CDI among 
patients with IBD is a significant and increasingly preva-
lent problem, particularly for those with UC. Moreover, 
CDI confers increased short and long term mortality 
risk and increased health care utilization costs and may 
increase short and long term risk of  colectomy. The ma-
jority of  CDI is diagnosed within 48 h of  admission, sug-
gesting most patients acquire CDI in the community[28]. 
Given the high incidence and potential poor outcomes 
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mortality of  1.3% (95%CI: 0.4-2.1, P = 0.006) and a rela-
tive reduction of  6% (95%CI: 260-1500) was observed. 
However, an American study evaluating the impact of  
the Centers for Medicare and Medicaid Services strategy 
that relies primarily on financial penalties through not 
providing hospitals with additional payment for health 
care-acquired or preventable complications found no sig-
nificant changes in performance before or after this pol-
icy was adopted[40]. Therefore, while P4P programs hold 
promise, more study is needed before there is universal 
adoption of  these models. Moreover, there is a need to 
evaluate the impact of  these programs on IBD patient, 
given their complexity and unique needs. The American 
Gastroenterology Association has developed IBD spe-
cific quality indicators eligible for reimbursement through 
the Physician Quality Reporting System (PQRS) (Table 
1)[41]. The impact of  the PQRS on improving the quality 
of  inpatient IBD care needs to be further characterized. 

While not designed for the purposes of  a reimburse-
ment program, the Crohn’s and Colitis Foundation of  
American have recently sponsored the publication of  a 
set of  quality indicators[42]. Both process and outcome 
indicators were developed that encompass a variety of  
domains in IBD care including treatment, surveillance, 
and health care maintenance. A number of  inpatient IBD 
care process indicators are defined such as “IF a hospital-
ized patient with severe colitis is not improving on intra-
venous steroids within 3 d, THEN sigmoidoscopy with 
biopsy should be performed to exclude cytomegalovirus, 
AND surgical consultation should be obtained” as well 
as “IF a patient in whom a flare of  IBD is suspected with 
new or worsening diarrhea THEN the patient should 
undergo Clostridium difficile testing at least once” and inpa-
tient related outcomes measures including: (1) Number 
of  days per year in the hospital attributable to IBD; and 
(2) Number of  emergency room visits per year for IBD. 
It is important for gastroenterologists to become familiar 
with these quality indicators as they can be expected to 
become increasingly incorporated into the accreditation 
processes of  health care institutions. 

Quality improvement frameworks
As the quality improvement movement continues to 
build momentum, there are increasing calls for innovative 
changes to the way health care is delivered. System rede-

associated with CDI and the fact that it is most often ac-
quired before admission, routine testing of  patients pre-
senting with exacerbation of  IBD for Clostridium difficile 
is a reasonable and potentially powerful intervention. In 
fact, a single center study showed a reduction in the num-
ber of  colectomies after routine testing on admission was 
introduced[33]. While more evidence evaluating the ben-
efits of  routine testing is indicated, the literature thus far 
supports its use. Nonetheless, it appears routine testing is 
not widespread. A study of  34 European countries found 
tremendous variation in the incidence of  CDI across 
hospitals and suggested difference in testing behavior 
was most likely responsible for these results[34]. Moreover, 
despite the rising prevalence of  CDI, there is variation in 
approaches management in terms of  antibiotic selection 
and practices regarding IBD specific immunosuppressive 
therapy. A survey of  gastroenterologists in Canada and 
the United States found that nearly half  of  respondents 
add antibiotics to ongoing immunosuppressive therapy 
while the other half  routinely held all immunosuppres-
sants during antibiotic treatment[35]. The lack of  con-
sensus even among IBD experts highlights the need for 
more studies aimed at bringing clarity to the commonly 
encountered clinical “grey area”.

INTERVENTIONS AIMED AT 
IMPROVEMENT
In order to adequately address gaps in care, an under-
standing of  the contributing factors to the target problem 
is essential. It is important to tailor a quality improvement 
(QI) initiative to the local context and implement accord-
ing to the resources, infrastructure, and QI culture avail-
able. A variety of  methods to improve identified deficien-
cies in the quality of  care of  hospitalized IBD patients 
are already underway and discussed in detail below. 

Pay-for-performance program 
Guidelines have outlined algorithmic approaches for 
following this complex group of  patients. However, the 
uptake of  IBD guidelines by gastroenterologists has been 
shown to variable[36,37]. Therefore, other improvement 
approaches are necessary. A pay-for-performance (P4P) 
funding model has been advocated by some, whereby 
hospital and/or physician reimbursement is tied to meet-
ing certain predetermined care benchmarks. This model 
is increasingly being used, although its impact on patient 
outcomes remains controversial. A review of  over 7000 
primary care physicians in the United Kingdom Quality 
and Outcomes Framework Pay for Performance Pro-
gram found significant improvements in outcomes of  a 
number of  chronic diseases such as diabetes and coro-
nary artery disease[38]. Similarly, a large study from the 
National Health Services in England compared mortality 
in a region of  the country that had uniformly adopted a 
P4P model in all hospitals to the remainder of  the coun-
try which did not use this model[39]. In the 24 hospitals 
that did used the P4P model, an absolute reduction in 

Table 1  American Gastroenterology Association Physician 
Quality Reporting System inflammatory bowel disease 
measures

1 IBD type, location and activity all documented
2 Corticosteroid sparing therapy after 60 d
3 Bone loss assessment
4 Influenza immunization
5 Pneumococcal immunization
6 Testing for latent tuberculosis before initiating anti-TNF therapy
7 Assessment of Hepatitis B status before initiating anti-TNF therapy
8 Tobacco use: screening and cessation intervention

IBD: Inflammatory bowel disease; TNF: Tumor necrosis factor. 
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sign is a fundamental principal in QI and there has been 
a particular focus on healthcare provided in the hospital-
ized setting as this is associated with significant morbidity 
and cost. Examples of  new frameworks in IBD care are 
increasing. For example, a program in Australia imple-
mented a new model of  care consisting of  a designated 
IBD service aimed at reducing hospitalizations[43]. The 
service consisted of  a team of  gastroenterologists, a 
designated weekly IBD clinic, a joint gastroenterology-
surgery clinic, and a nurse practitioner (NP). The NP 
performed a variety of  tasks including standardized pro-
tocols for monitoring patients on immunomodulator and 
biologic therapy, a 24-h help line, routine post-discharge 
follow up phone calls, and a routine education session 
at discharge. Outcomes were compared before and after 
adopting this framework. Following the implementation 
of  the IBD service, the mean number of  admissions per 
patient, mean length of  stay, and total cost for inpatient 
care decreased. While this simple before and after design 
does not clearly control for biases, it does highlight the 
potentially valuable role of  designated chronic care teams, 
particularly the role of  the NP. NPs have been shown 
to improve outcomes in other chronic diseases, however 
their use in IBD has lagged behind other fields[44-46]. More 
studies are needed to evaluate their role in participating in 
IBD care. 

Centralizing care delivery of  certain disease into des-
ignated tertiary centers of  excellence has also become a 
model employed by some jurisdictions. A number of  large 
studies using administrative data have shown outcomes 
may be improved in high volume IBD referral centers. 
For example, United States hospital discharges were re-
viewed using the Nationwide Inpatient Sample between 
1998-2004[6]. IBD patients admitted to high volume cen-
ters had lower in-hospital mortality compared to non-
high volume hospitals. Similarly, Ananthakrishnan et al[13] 
found that patients admitted to high volume centers were 
more likely to undergo IBD surgery and had lower post-
operative mortality rates compared to those in average 
volume hospitals. These studies support the designation 
of  IBD centers of  excellence whereby complicated IBD 
patients can be referred to for expert opinion and man-
agement. However, these centers must have the resources 
in place to handle such a complex cohort of  patients and 
to be able to accommodate a large number of  referrals 
to be seen in a timely fashion by gastroenterology and/or 
surgery.

Advancing healthcare information technology
Hospitals have been increasingly incorporating healthcare 
information technology (HIT) into patient care. Many QI 
experts link HIT with improved quality, safety, efficiency, 
and coordination of  care[47]. Hospitalized patients are at 
increased risk of  harm in the form of  hospital acquired 
infections, preventable complications (e.g., VTE), medica-
tion errors, and lapses in communication at discharge re-
garding follow-up. Therefore, initiatives aimed at reducing 
these harms are needed, and HIT is one avenue that may 

achieve improvements. If  designed well and appropriately 
adapted to the context of  a given institution, an electron-
ic heath record has the potential to improve efficiency, 
safety, and communication. Computerized provider order 
entry has the potential to decrease medication errors, link 
providers to clinical decision support, and address the 
underuse or overuse of  certain resources[47]. For example, 
standardized admission order sets involve a collection of  
orders or investigations that when designed well, are ef-
fective through improving efficiency, decreasing variation, 
enhancing workflow, and improving communication of  
evidence based practices[48,49]. Fields can be customized to 
an admitting service (e.g., general surgery, gastroenterol-
ogy, etc.) or disease specific (e.g., IBD). An IBD admission 
order set has the potential to address areas in which the 
quality of  care is suboptimal. For example, including Clos-
tridium difficile testing on the admission order may be ex-
pected to increase the rates of  screening for IBD patients 
presenting to hospital with new or worsening diarrhea. 
While the impact of  such initiative on IBD outcomes is 
not yet known, it would increase adherence to recently 
defined QI benchmarks and potentially identify a high 
risk group for bad outcomes[42]. Similarly, an electronic 
order set that automatically defaults to ordering VTE 
prophylaxis on admission may improve the underuse of  
VTE prophylaxis outlined above. The physician would 
deliberately have to remove this order if  it is not desired. 
These “forcing functions” are regarded among the most 
effective patient safety interventions available[50]. This 
strategy has been shown to be effective in increasing pro-
phylaxis rates in several studies of  non-IBD patients and 
overcomes barriers to ordering VTE prophylaxis such as 
the knowledge gaps outlined above[51,52]. However, other 
barriers to VTE prophylaxis have also been identified 
that may not be adequately addressed by an order set. 
Moreover, evidence in support of  VTE order sets in IBD 
is lacking. This underscores the importance of  a clear 
understanding of  the local context before implementing 
an initiative and to ensure that it is well tailored to the 
patients, resources, and providers at a given institution. 
Nonetheless, the theory behind order set effectiveness is 
sound and more study is needed to evaluate their impact 
on IBD outcomes. 

CONCLUSION
In summary, hospitalized patients with inflammatory 
bowel disease are at risk of  harm and increased health-
care utilization resources. More attention needs to be 
placed on reducing hospital admissions and re-admissions 
and preventable inpatient complications such as VTE. A 
number of  potential improvement strategies may benefit 
both patients and providers including pay-for-perfor-
mance programs, quality improvement frameworks, nurse 
practitioners, and healthcare information technology. 
While the true impact of  these interventions on IBD out-
comes still needs to be elucidated, quality indicators are 
expected to become increasingly measured in all aspects 

Weizman AV et al . Quality of inpatient IBD care



6365 October 14, 2013|Volume 19|Issue 38|WJG|www.wjgnet.com

of  clinical care and it is therefore important that IBD 
providers familiarize themselves with these concepts.
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