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Abstract
We aim to review the literature and provide guidance 
on preventive health measures in inflammatory bowel 
disease (IBD). Structured searches were performed 
in PubMed, MEDLINE, EMBASE, Web of Science and 
Cochrane Library from January 1976 to June 2016 
using the following keywords: (inflammatory bowel 
disease OR Crohn’s disease OR ulcerative colitis) AND 
(health maintenance OR preventive health OR health 
promotion). Abstracts of the articles selected from each 
of these multiple searches were reviewed, and those 
meeting the inclusion criteria (that is, providing data 
regarding preventive health or health maintenance in 
IBD patients) were recorded. Reference lists from the 
selected articles were manually reviewed to identify 
further relevant studies. Patients with IBD are at 
increased risk of developing adverse events related 
to the disease course, therapeutic interventions, or 
non-adherence to medication. Recent studies have 
suggested that IBD patients do not receive preventive 
services with the same thoroughness as patients with 
other chronic diseases. Preventive health measures 
can avert morbidity and improve the quality of life of 
patients with IBD. Gastroenterologists and primary care 
physicians (PCPs) should have an up to date working 
knowledge of preventive health measures for IBD 
patients. A holistic approach and better communication 
between gastroenterologists and PCPs with explicit 
clarification of roles will prevent duplication of services 
and streamline care.

Key words: Health maintenance; Prevention; Ulcerative 
colitis; Crohn’s disease
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Core tip: Preventive health measures can avert 
morbidity and improve the quality of life of patients with 
inflammatory bowel disease (IBD). Gastroenterologists 
and primary care physicians (PCPs) should have an 



disease OR ulcerative colitis) AND (health maintenance 
OR preventive health OR health promotion). Reference 
lists from the articles selected by electronic searching 
were manually reviewed to identify further relevant 
studies. Abstracts of the articles selected in each of 
these multiple searches were reviewed, and those 
meeting the inclusion criteria (that is, providing data 
regarding preventive health or health maintenance in 
IBD patients) were recorded.

SMOKING CESSATION
Smoking has a negative effect on patients with Crohn’s 
disease (CD) in addition to the known risks of cardiac, 
respiratory, and oncologic disease. A survey of 675 IBD 
patients found that active smoking is a risk factor for 
CD and passive smoking is detrimental to the prognosis 
of CD. Among patients with UC, active smoking 
shows beneficial effects[5]. Current smoking increases 
the risk of developing CD and worsens its course, 
increasing the need for steroids, immunosuppressive 
therapy (IST), and reoperations[5]. On the contrary, 
smoking protects against UC, improves its course 
after disease onset, and decreases the need for 
colectomy[5]. Therefore, achieving smoking cessation 
is an important goal of therapy in patients with CD. In 
patients with UC, the benefits of smoking on disease 
control must be balanced against the risk of non-IBD 
smoking related adverse effects. Smoking cessation is 
best achieved by a multidisciplinary approach through 
dedicated smoking cessation clinics with access to 
counselling, nicotine replacement therapy (NRT), 
and medication[6,7]. Brief interventions during clinical 
encounters (asking patients about current smoking 
habit; advising them to stop smoking; assisting with 
NRT and arranging follow-up) may also be effective[6,7]. 
Bupropion approximately doubles quit rates compared 
with placebo in the general population[8]. In patients 
with CD, bupropion has been shown to be effective 
as an anti-smoking agent with mood stabilizing 
properties. The combination of NRT and bupropion was 
shown to improve the chance of achieving smoking 
cessation in CD patients by up to 20% compared 
with an unassisted quit attempt[9]. NRT had no effect 
in modifying disease in UC patients who stopped 
smoking, suggesting that the beneficial effect of 
smoking in UC is not modulated via nicotine pathways. 
Varenicline is associated with higher rates of smoking 
cessation than bupropion and other forms of NRT[8]. 
There are no RCTs using varenicline for smoking cessa
tion in UC or CD; however, a cohort study (TABACROHN) 
has reported very good outcomes in CD patients 
treated with varenicline[10]. Smoking cessation should 
be strongly advocated by gastroenterologists and PCPs 
in all CD patients that are current smokers because 
patients who quit smoking have a reduced number of 
relapses compared to continuing smokers [incidence 
rate ratio 0.84 (95%CI: 0.45-1.52) vs 1.53 (95%CI: 
1.10-2.17)], which in turn reduces the use of biologics 
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up to date working knowledge of preventive health 
measures for IBD patients. A holistic approach and 
better communication between gastroenterologists 
and PCPs with explicit clarification of roles will prevent 
duplication of services and streamline care.
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INTRODUCTION
Inflammatory bowel disease (IBD) is one of the five 
most prevalent chronic gastrointestinal conditions in 
the United States, with an overall yearly health care 
cost of more than 1.7 billion[1]. IBD has no cure and 
patients commonly require a lifetime of care; thus 
effective preventive measures to reduce morbidity, 
hospitalization, and surgery are critical to improving 
disease free remission and quality of life. Studies have 
shown that IBD patients do not receive preventive 
services with the same thoroughness as other medical 
patients[2]. Several reasons for this disparity have been 
suggested; first, there is a greater focus on disease 
(symptom) control rather than preventive measures. 
Second, gastroenterologists are often the main care 
provider for patients with IBD and visits to the primary 
care physician (PCP) are often infrequent[2,3]. Third, 
there is a lack of consensus regarding which provider 
(gastroenterologist or PCP) should offer preventive 
services and the limits of responsibility for providing 
preventive services[2,3]. Other barriers to providing 
preventive services such as time constraints, patient 
refusal, and reimbursement issues have also been 
identified[2,4]. These barriers to preventive care for IBD 
patients may ultimately affect the quality of care and 
patient outcomes. Therefore, gastroenterologists need 
to take a proactive role in the preventive health care 
needs of IBD patients by clarifying with each patient 
the limits of responsibility for preventive health and 
alerting PCPs to the unique health maintenance needs 
of IBD patients. Identifying which preventive measures 
are better delivered at the primary, secondary and 
tertiary care level is crucial to the delivery of quality 
care. This article reviews health interventions to 
prevent morbidity and mortality in IBD patients with 
emphasis on the location where such interventions are 
best delivered. 

SEARCH STRATEGY 
Bibliographical searches were performed in PubMed; 
MEDLINE; EMBASE; Web of Science and Cochrane 
Library from 1976 up to April 2016 using the following 
keywords: (inflammatory bowel disease OR Crohn’s 



and need for surgery[10].

PHYSICAL ACTIVITY AND EXERCISE
IBD patients may have physical and psychological 
complaints that may impair their quality of life. 
Preliminary studies demonstrate that moderate 
exercise may diminish some symptoms of IBD[11,12]. 
Additionally, the increasing prevalence of obesity in 
IBD patients may be associated with higher disease 
activity[13,14]. Physical activity improves quality of 
life without detrimental effect on disease activity; 
it may also increase muscle mass and prevent oste
oporosis[14]. A retrospective cohort study of 240984 
adolescent male military recruits revealed that physical 
fitness may reduce systemic inflammation levels 
relevant to the risk of symptomatic CD and UC[12]. 
Low fitness was associated with an increased risk 
of IBD [unadjusted HR = 1.62 (95%CI: 1.31-2.00) 
for CD and 1.36 (95%CI: 1.17-1.59)] for UC[12]. The 
inverse association of physical fitness with IBD risk 
suggests a protective role for exercise[12]. However, the 
association between fitness and IBD may be due to 
prodromal disease activity reducing exercise capacity 
and therefore fitness[12]. It has been hypothesized that 
the beneficial effect of regular exercise in IBD patients 
may be in part due to the anti-inflammatory effects of 

myokines released during skeletal muscle contractions 
which inhibit the release of proinflammatory mediators 
from visceral fat[13]. There is some evidence that PA 
may improve quality of life and reduce disease activity 
in patients with IBD[15]. Thus PA may be useful as an 
adjunctive therapy in IBD by potentially improving 
psychological health, nutritional status, immunological 
response, bone mineral density and reversing the 
decrease of muscle mass and strength[16,17]. Further 
studies are required to confirm these observations and 
establish exercise regimes for different IBD patient 
groups and an acceptable limit for physical activity in 
IBD patients.

NUTRITION
A diet rich in polyunsaturated fats and low in fiber 
may be associated with an increased risk of IBD[18]. 
Enteral nutrition may improve CD flares and decrease 
the need for steroids in children and adolescents; 
however, no defined diets have been shown to 
consistently improve the disease course in adults with 
CD or UC[19]. High intake of dietary fiber, particularly 
fruits and cruciferous vegetables is associated with 
decreased risk of CD, but not UC (HR = 0.59; 95%CI: 
0.39-0.90)[20]. Further studies are needed to define the 
role of specific diets in preventing disease progression 
in IBD.

Screening for malnutrition and micronutrient 
deficiencies 
Patients with IBD are at increased risk of malnutrition 
via several mechanisms (Table 1)[21]. IBD patients 
with clinical symptoms should be evaluated for their 
micronutrient status and identified deficiencies should 
be corrected. In IBD patients without clinical symptoms 
it is advisable to screen for common micronutrient 
deficiencies such as folate, iron and 25-hydroxyvitamin 
D[21,22]. Patients with CD and extensive bowel resection 
are particularly at risk for vitamin B12 deficiency, 
therefore, checking serum levels of vitamin B12 is 
recommended[21,22]. There are no current guidelines 
for assessment of micronutrient deficiencies in IBD 
patients and recommendations are based on expert 
opinion[22].

SCREENING FOR ANEMIA 
Anemia is one of the most common extra-intestinal 
manifestations of IBD[23]. According to one study 
one-third of patients with IBD have hemoglobin 
levels below 12 g/dL[24]. The anemic state is strongly 
correlated with quality of life, and is an important 
problem in the therapeutic management of patients 
with chronic disease[25]. Anemia in IBD patients 
involves multiple pathogenic mechanisms. Although 
ongoing blood loss from chronically inflamed intestinal 
mucosa and micronutrient deficiency (iron and B12) 
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Table 1  Pathogenesis of micronutrient deficiency in 
inflammatory bowel disease

Decreased food intake 
   Anorexia (TNF-mediated) 
   Mechanical (fistulas, post-operative) 
   Avoidance of high-residue food 
   (can worsen abdominal pain/diarrhea) 
   Avoidance of lactose-containing foods 
   (high rates of concomitant lactose intolerance)
Increased intestinal loss 
   Diarrhea (increased loss of Zn2+, K+, Mg2+) 
   Occult/overt blood loss (iron deficiency)
   Exudative enteropathy 
   (protein loss, and decrease in albumin-binding proteins)
   Steatorrhea (fat and fat-soluble vitamins)
Malabsorption 
   Loss of intestinal surface area from active inflammation, resection, 
   bypass or fistula 
   Terminal ileal disease associated with deficiencies in B12 and 
   fat-soluble vitamins
Hypermetabolic state 
   Alterations of resting energy expenditure
Drug interactions 
   Sulfasalazine and methotrexate inhibits folate absorption 
   Glucocorticoids impair Ca2+, Zn2+, and phosphorus absorption, 
   vitamin C losses and vitamin D resistance 
   Cholestyramine impairs absorption of fat-soluble vitamins, vitamin 
   B12 and iron
Long-term total parenteral nutrition 
   Can occur with any micronutrient not added to TPN
   Reported deficiencies include thiamine, vitamin, and trace elements 
   Zn2+, Cu2+, selenium, chromium

Adapted from Hwang et al[21]. TNF: Tumor necrosis factor.
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risk of fragility fractures in the absence low BMD 
for reasons that are not completely understood[37]. 
The etiology of osteoporosis and osteopenia in IBD 
is multifactorial; risk factors include; corticosteroid 
use, age, malnutrition, vitamin D deficiency, calcium 
malabsorption, immobilization, degree of underlying 
GI inflammation and lower levels of sex hormones[38]. 
Corticosteroid use is the strongest risk factor associated 
with osteoporosis. IBD patients on steroids for greater 
than three months have a significant increased risk of 
osteoporosis and fracture[38]. Data on the prevention 
and treatment of osteoporosis in IBD are derived 
from observational studies and low quality RCTs in 
postmenopausal women with non-IBD inflammatory 
conditions[39,40]. The American Gastroenterological 
Association guidelines recommend DEXA screening in 
IBD patients with one or more risk factors: history of 
vertebral fractures, postmenopausal females, males 
> 50 years of age, chronic corticosteroid therapy, or 
hypogonadism[39]. If the initial DEXA is normal, the AGA 
recommends repeat testing in 2-3 years. If the patient 
has osteoporosis, or has a history of a low trauma 
fracture, evaluation for secondary causes should be 
completed. Suggested studies include a complete blood 
count, serum concentrations of alkaline phosphatase, 
calcium, creatinine, 25-OH vitamin D, serum protein 
electrophoresis, and testosterone level in males. 
Utilization of these guidelines potentially increases the 
number of screened patients and should lead to earlier 
diagnosis and treatment. In a single center cohort 
study of 100 consecutive IBD patients that met the 
AGA criteria for initial DEXA screening, osteoporosis 
was found in 12%, osteopenia in 44% and normal 
BMD in 44% of patients. Pharmacologic therapy 
was initiated in 89% of these patients, with 69% 
receiving calcium and vitamin D, and 20% receiving 
bisphosphonates[41]. Although this was a small study 
with limited generalizability, it showed that following 
guidelines led to interventions that might ultimately 
reduce fracture risk[41]. Interventions such as weight 
bearing, isotonic exercise, smoking cessation, avoiding 
alcohol excess, and maintaining adequate dietary 
calcium (> 1 g/d) have been shown to be beneficial in 
the prevention of osteoporosis in other inflammatory 
conditions and are recommended by the AGA[39]. 
Minimizing the use of glucocorticoids is the most crucial 
intervention to prevent osteoporosis in patients with 
IBD. In patients with established osteoporosis, the 
use of bisphosphonates, calcitonin and its derivatives, 
raloxifene, and teriparatide have been shown to reduce 
or prevent further bone loss in post-menopausal 
women and men with hypogonadal osteoporosis[42-44]. 
A recent meta-analysis showed that bisphosphonates 
are effective and well tolerated for the treatment of low 
BMD in male and female patients with IBD and reduces 
the risk of vertebral fractures[43]. However there was 
insufficient data to support the efficacy of calcium and 
vitamin D, fluoride, calcitonin, or low-impact exercise 
in IBD patients[43]. Hormone replacement therapy is no 

are the main mechanisms underlying the development 
of anemia in patients with IBD, chronic inflammation, 
hemolysis, and medication-induced myelosuppression 
may also play important roles in both the development 
and management of anemia[26,27]. Anemia of chronic 
disease and iron deficiency anemia are the two most 
common causes of anemia in patients with IBD[28,29]. 
The World Health Organization defines anemia as 
hemoglobin levels < 13 g/dL (hematocrit < 39%) 
in males, < 12 g/dL (hematocrit < 36%) in non-
pregnant females, and < 11 g/dL (hematocrit < 
33%) in pregnant females[30]. Severe IDA is defined 
as hemoglobin levels < 10 g/dL. If a patient meets 
WHO criteria for anemia, a basic anemia workup 
should be initiated to determine the cause of anemia. 
The basic workup includes a complete blood count, 
serum ferritin, transferrin, transferrin saturation, 
and C-reactive protein. If the cause of anemia is 
unclear despite the results of the above workup, 
more extensive testing is recommended. Further 
tests include vitamin B12, folic acid, haptoglobin, 
lactate dehydrogenase, creatinine, and reticulocyte 
counts[31]. Based on expert opinion and common 
clinical practice, screening for anemia in IBD patients 
is recommended at least every 3 mo for outpatients 
with active disease, and once every 6 to 12 mo for 
patients in remission or with mild disease; screening is 
not applicable to hospitalized patients[31]. Treatment of 
anemia based upon the etiology should be started as 
soon as possible. In patients with IDA and hemoglobin 
> 10 g/dL, mildly active, or quiescent IBD, oral iron 
supplementation is adequate treatment[32]. According 
to an international consensus statement, the preferred 
route of iron supplementation in IBD is intravenous, 
particularly, if the patient’s Hgb level is < 10 g/dL 
in the setting of active disease[31,33]. In a patient 
population with the predisposition for anemia, such as 
IBD patients, early diagnosis and management of iron 
deficiency can promptly reduce hospital visits, improve 
quality of life, reduce loss of work, and, ultimately, 
lower health care costs[31,33]. 

BONE HEALTH
Prevention of osteoporosis and osteopenia 
There is a high prevalence of osteoporosis (17%-41%) 
and osteopenia (22%-77%) in patients with IBD[34,35]. 
Observational studies have shown a modest increased 
risk of osteoporotic fractures in patients with IBD 
compared to the general population[34,35]. Dual-energy 
X-ray absorptiometry scanning is the gold-standard 
test for the diagnosis of osteoporosis and osteopenia[36]. 
Osteoporosis is diagnosed when an individual’s bone 
mineral density (BMD) at the hip or spine is more 
than 2.5 standard deviations below the mean for 
young healthy sex- and race-matched young adults 
(T-score less than-2.5). Osteopenia is diagnosed when 
the BMD is between -1 and -2.5 standard deviations 
(T-score of -1 to -2.5)[36]. IBD patients are at increased 

7628 September 14, 2016|Volume 22|Issue 34|WJG|www.wjgnet.com

Abegunde AT et al . Preventive health measures in IBD



longer recommended in post-menopausal women with 
IBD, given the increased risk of thrombosis (Table 2).

Calcium and vitamin D supplementation 
Calcium (1200 mg/d) and vitamin D (400-800 IU/d) 
have been shown to be effective in fracture prevention 
in post-menopausal women[45,46]. However, the evi
dence for calcium and vitamin D supplementation in 
the treatment of low BMD and prevention of fracture 
in IBD patients is limited[47-49]. Calcium plus vitamin 
D supplementation resulted in a non-statistically 
significant improvement in lumbar and hip BMD[47-49]. 
Further studies are needed and routine administration 
of calcium and vitamin D is not warranted in the 
absence of deficiency[43].

EYE HEALTH
Approximately 10%-43% of patients with IBD develop 
eye problems[50,51]. Ophthalmologic problems may be 
related to extraintestinal manifestations of IBD such as 
uveitis, episcleritis, or keratopathy or may be related to 
IBD therapy such as glucocorticoid-induced cataracts 
or glaucoma[52,53]. Vitamin A deficiency may result in 
keratoconjunctivitis sicca after bowel resection in CD. 
Therefore it is recommended that patients with IBD 
undergo annual ophthalmologic evaluation, especially 
those on immunosuppressive therapy[54].

SCREENING FOR IMPORTANT LATENT 
INFECTIONS 
The majority of medications used to treat IBD are 
associated with immunosuppression which predisposes 
IBD patients to infection[55]. Immunosuppression 
is defined as treatment with glucocorticoids (e.g., 
prednisone 20 mg/d equivalent for 14 d or more), 
treatment with effective doses of 6-mercaptopurine 
(6-MP), Azathioprine (AZA), Methotrexate and anti-

tumor necrosis factor (Anti-TNF) therapy, either 
currently or within 3 mo of stopping therapy with any 
of the aforementioned medications, and significant 
protein-calorie malnutrition[55]. Patients at high risk 
for TB infection such as those with prior exposure 
or patients with history of Bacillus Calmette-Guerin 
vaccine should be screened for latent or active TB prior 
to initiation of IST or biologic therapy[55-57]. T-cell-based 
assays such as QuantiFERON (Cellestis) or T-Spot 
(Oxford Immunotec) are the preferred tests[55-57]. 

Patients found to be positive for latent or active TB 
prior to initiation of IST should be referred to an 
infectious diseases (ID) specialist and treated before 
starting therapy. Similarly, patients who are found 
to be positive on IST should be referred to ID and 
treated after stopping IST[55,56]. IBD patients should be 
screened for hepatitis B virus (HBV) prior to initiation 
of IST[55-57]. Reactivation of HBV infection has been 
reported in IBD patients with chronic HBV (HBsAg 
positive) and prior exposure (HBcAb positive) on 
IST[55-57]. IBD patients without prior exposure to HBV 
should be vaccinated and those with chronic infection 
should be treated prior to initiation of IST[56,57]. There 
is no increased risk of reactivation of hepatitis C virus 
(HCV) with IST[58]. Therefore screening for HCV should 
be performed on a case-by-case basis according to 
CDC guidelines[59]. 

VACCINATION
Immunocompromised IBD patients are at a higher risk 
of infection by vaccine preventable diseases, therefore 
a diligent effort should be made to vaccinate all IBD 
patients. Ideally, these patients should be vaccinated 
before IST is initiated[55,57]. Despite concerns for 
impaired immune response in immunocompromised 
IBD patients, most of these patients develop adequate 
response after vaccination[55]. Live vaccines are 
contraindicated in immunocompromised IBD patients 
due to risks of vaccine associated infection; therefore 
the timing of live vaccines is particularly important 
when dealing with IBD patients on IST or those with 
plans to start IST[55,57]. Special population groups 
such as pregnant patients, household contacts of 
immunocompromised patients, and travelers, pose 
special challenges[55]. For example, a live vaccine 
administered to a household member of an immuno
compromised IBD patient may expose the IBD patient 
to infection from the vaccinated family member. In 
general, it is recommended that household contacts 
of immunocompromised IBD patients be vaccinated 
according to recommended guidelines (Table 3). IBD 
patients embarking on foreign travel may warrant 
evaluation by an infectious disease specialist or 
travel medicine specialist[55]. Table 4 provides general 
considerations for timing of live immunization in IBD 
patients and Table 5 provides general recommendations 
for vaccination in special populations(pregnant women 
and the IBD traveler)[55].
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Table 2  Prevention of osteoporosis in inflammatory bowel 
disease

Non-pharmacologic interventions
   Regular weight-bearing exercise
   Avoiding or quitting tobacco
   Limited use of alcohol
   Emphasis on better nutrition, particularly on vitamin D and calcium
   Employment of fall prevention strategies
Pharmacologic interventions
   Calcium and vitamin D supplementation
   Bisphosphonates
   Calcitonin
   Cautious use of hormone replacement therapy for both women and 
   men
   Recombinant parathyroid hormone (teriparatide)
   Minimizing corticosteroid use with the early use of 
   immunomodulating agents

Adapted from Ali et al[34].
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SCREENING FOR SLEEP DISORDERS
Sleep disturbances have been strongly associated 
with IBD and other chronic inflammatory diseases 
such as Rheumatoid arthritis and lupus[60,61]. Sleep 
disturbances in these diseases are due to cytokines 
produced by chronic inflammation. Increased levels of 
IL-1 and TNF-α are associated with an increase in non-
rapid eye movement sleep[61,62]. Nocturnal diarrhea 
disturbs sleep in IBD patients and the effects of slow 
wave sleep can lead to a decrease in colon contractility 
with direct effects on GI physiology such as diminished 
mucosal integrity[63,64]. Studies have shown that IBD 
patients have poorer sleep quality, prolonged sleep 
latency, and increased use of sleeping pills compared 
with healthy controls[64,65]. Furthermore, patients with 
clinically active IBD have significantly worse sleep 
than patients with inactive disease[66-68]. IBD patients 
in clinical remission but with abnormal sleep are at 
increased risk of relapse at six months when compared 
to patients in clinical remission with good sleep[67]. A 
cohort study of 3173 subjects showed that poor sleep 
increases the risk of relapse in patients with inactive 
CD but not UC[68]. Sleep disorders can be a significant 

quality of life issue and all patients with IBD should 
be screened and treated accordingly. In the future 
screening and treatment of sleep disorders might have 
therapeutic implications for management of IBD.

PSYCHOLOGICAL HEALTH
Psychological factors play an important role in IBD 
and have a wide range of impact on the social life of 
patients[69]. The psychological well-being of patients 
is often affected by the disease’s chronic relapsing 
nature, IST, and medication side effects[69,70]. The 
presence of a psychological disorder in IBD is asso
ciated with poor health-related quality of life and self-
perceived functional disability irrespective of symptom 
severity[71,72]. As a result patients with psychosocial 
distress are less compliant and pursue greater 
healthcare utilization[73,74]. Rates of depression in IBD 
range from 12.9%-27.2%[73-77]. A population-based 
study found that the lifetime prevalence for major 
depressive disorder was more than twice as high in 
the IBD sample compared with controls (27.2% vs 
12.3%, OR = 2.20, 95%CI: 1.64-2.95)[77]. Although it 
is widely accepted that chronic diseases such as IBD 
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Centers for Disease Control and Prevention recommended vaccines for adults 2014, modified for inflammatory bowel disease patients.

Table 3  Vaccinations in inflammatory bowel disease summary (quick reference)

Vaccine How often Live Vaccine Patients on Immunosuppressive 
therapy

Influenza (Flu vaccine) 1 dose every year Nasal spray Use flu shot only
Varicella(Chicken pox) If no documented immunity: 2 doses, 4-8 wk apart Yes Contraindicated
Measles, mumps If no documented immunity: 2 doses, 4 wk apart Yes Contraindicated
Rubella (MMR)
Zoster (Shingles) 1 dose starting at 60 yr or older Yes Contraindicated
Tetanus, diphtheria, acellular pertussis 
(Td/Tdap) 

If no prior vaccination: 3 doses (0, 1, 6-12). Then 1 dose 
of Tdap followed by a booster of Td every 10 yr

No Follow recommended regimen

Human papilloma virus Female: 3 doses through age 26 (0, 2 and 6 mo) No Follow recommended regimen
Male: 3 doses through age 21 (0, 2 and 6 mo)

Pneumococcal (pneumonia vaccine) 
for subset of patients 

If no prior vaccination: (0, 2 then 5 yr) 1 dose at 65 if had 
prior vaccination: 1 dose 5 yr after the last dose and 1 

dose at age 65

No Follow recommended regimen

Meningococcal (meningitis vaccine) 
for subset of patients

2 doses, 2 mo apart No Follow recommended regimen

Hepatitis A 2 doses, 6 mo apart No Follow recommended regimen
Hepatitis B 3 doses (0, 1 and 6 mo) No Follow recommended regimen

Table 4  Live attenuated vaccines with recommended times of administration

Vaccine Before initiation of immunosuppressive therapy Already on immunosuppressive therapy

MMR Contraindicated if starting therapy in 6 wk Contraindicated
Zoster Contraindicated if starting therapy in 4-12 wk Contraindicated

But could consider if:
On short-term corticosteroids (< 14 d)

On methotrexate (< 0.4 mg/kg per week)
On azathioprine (< 3.0 mg/kg per day)

On 6-mercaptopurine (< 1.5 mg/kg per day)
Varicella Contraindicated if starting therapy in 4-12 wk Contraindicated

Adapted from Chaudrey et al[55].
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may trigger negative psychological emotions such as 
hopelessness and even depression, it is not clear if it 
is solely a psychological response to disease related 
morbidity, or whether it also represents a biological 
response of actual disease[78,79]. Recently, a large 
cohort study showed that depression and anxiety were 
independent predictors of relapse in IBD[76]. Therefore, 
special attention should be paid to screening IBD 
patients for depression on a regular basis by using 
simple screening questions such as the patient health 
questionnaire-2 (PHQ-2) (box 1)[78,80] (Table 6). A 
positive answer to either of the screening questions 
mandates confirmatory testing with a standardized 
depression questionnaire such as the PHQ-9[78,80]. A 
multidisciplinary approach involving the PCP, psycho
therapist and psychiatrist is associated with the best 
outcomes in IBD and non-IBD patients[75,80]. Patients 
with mild depression should be offered psychotherapy 
while patients with moderate to severe depression 

should be offered psychotherapy and anti-depressant 
medication[80,81]. In addition to controlling symptoms 
of anxiety and depression, anti-depressants such as 
selective serotonin reuptake inhibitors and serotonin 
norepinephrine reuptake inhibitors have been reported 
to decrease pain, gut irritability, and urgency of 
defecation[75].

PREVENTION OF VENOUS 
THROMBOEMBOLISM
IBD patients have an increased risk of venous throm
boembolism (VTE) due to the combined effects of 
inflammation, micronutrient deficiencies, hospitalizations, 
surgery and inherited prothrombotic factors[82-84]. The 
relative risk (RR) of VTE in patients with IBD is inversely 
correlated with age; however, the actual incidence 
of VTE increases with age (45.6 per 10000 persons-
year of follow-up)[83]. IBD patients are 3.5 times more 
likely to develop VTE compared with age and gender 
matched controls in the general population[83]. The 
risk of recurrence 5- years after discontinuation of 
anticoagulation therapy for an unprovoked VTE is 
higher among patients with IBD than controls (HR 
= 2.5, 95%CI: 1.4-4.2, P = 0.001)[84]. VTE appears 
to carry a worse prognostic outcome for patients 
with IBD compared with the general population[84,85]. 
In an analysis of a nationwide in-patient sample of 

7631 September 14, 2016|Volume 22|Issue 34|WJG|www.wjgnet.com

Table 5  Vaccination in special populations of inflammatory bowel disease patients

Pregnancy
Category B Category C Category X
Influenza (LAIV) PPSV 23 Varicella, if non-immune

1 dose upon completion or termination of 
pregnancy and before discharge from health care 

facility.
2nd dose 4-8 wk later.

Influenza (IIV) Zoster
Boostrix (Tdap) Adacel (Tdap) 
1 dose of Tdap vaccine during each pregnancy 
regardless of immunization status

1 dose of Tdap vaccine during each pregnancy 
regardless of immunization status

HPV 4, HPV 2 Meningococcus
PCV 13 Hepatitis A and B vaccine

MMR, if non-immune
1 dose upon completion or termination of pregnancy 

and before discharge from health care facility.
2nd dose 4-8 wk later.

The IBD traveler
Vaccine Type Travel related indication
Yellow fever Live Parts of South America and sub-Saharan Africa
Typhoid Live and Inactivated Asia, Africa, Central and South America, The 

Caribbean, OceaniaPolio Live
Influenza Inactivated
BCG vaccine Live Travel to highly endemic area > 1 yr
Hepatitis A Inactivated Central or South America, Mexico, Asia( except 

Japan), Africa, Eastern Europe
Meningococcal vaccine Inactivated sub-Saharan Africa, Saudi Arabia 

(during Hajj and Umrah pilgrimage)
Japanese encephalitis virus Inactivated Rural Japan

Adapted from Chaudrey et al[55].

Table 6  Patient health questionnaire-2

PHQ-2

Over the past month, have you felt down, depressed, or hopeless?
Over the past month, have you felt little interest or pleasure in doing 
things?

Adapted from Arroll et al[78].
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IBD patients in Canada, the rate of VTE was higher 
and the length of hospitalization was longer in IBD 
patients compared with controls (11.7 d vs 6.1 d, P < 
0.0001)[85]. Hospitalization was associated with higher 
costs ($47515 vs $21499, P < 0.0001) and higher 
mortality (adjusted OR = 2.5, 95%CI: 1.83-3.43) in 
IBD patients compared with controls[85]. IBD patients 
undergoing surgery have an increased risk for post
operative VTE (OR = 1.26, 95%CI: 1.021-1.56, P = 
0.03) compared with patients undergoing surgery 
for colorectal cancer[86]. Therefore, it has been 
suggested that VTE prophylaxis in postoperative IBD 
patients be extended out-of-hospital for 4 wk after 
discharge[87,88]. Given the increased risk of VTE in IBD 
patients, adequate prophylaxis should be prescribed 
for all IBD patients who are hospitalized with flares, or 
undergoing surgery[87]. There are currently no clinical 
trials specifically addressing VTE prophylaxis and 
treatment in patients with IBD. However, consensus 
statements with specific recommendations were 
developed based on the 9th American College of Chest 
Physicians’ guidelines on antithrombotic therapy and 
prevention of thrombosis with integration of evidence 
from IBD studies[88]. Anticoagulant thromboprophylaxis 
is recommended for IBD patients who are hospitalized 
with IBD flares without active bleeding and when 
bleeding is non severe[88]. Anticoagulant thrombo
prophylaxis is suggested during moderate severe IBD 
flares in outpatients with a history of VTE provoked 
by an IBD flare or an unprovoked VTE, but not other
wise[88]. The recommended duration of anticoagulation 
after a first VTE is based on the presence of provoking 
factor[87,88]. Please refer to the consensus document for 
details[88]. 

CARDIOVASCULAR HEALTH
Hypertension
The increasing prevalence of obesity and metabolic 
syndrome in IBD patients increases the risk of primary 
essential hypertension[89]. IBD patients are also at 
increased risk for secondary hypertension due to 
some of the medications used in treating the disease, 
such as corticosteroids and cyclosporine. Majority of 
drug induced secondary hypertension resolves after 
withdrawal of the offending medication. Lifestyle 
interventions with proven efficacy in non-IBD popu
lations such as weight reduction, physical activity, 
reduction of dietary sodium, moderation of alcohol 
consumption are also effective in IBD-patients[90-97]. 
If lifestyle interventions are not effective in lowering 
blood pressure, anti-hypertensive medication should 
be started in combination with lifestyle interventions 
per JNC 8 recommendations[98]. 

Cerebrovascular accident
IBD is associated with increased risk of atrial fibrillation, 
stroke, myocardial infarction, hospitalization for heart 

failure, and cardiovascular-related death during an IBD 
flare and during persistent disease activity, but not 
during remission[99,100]. A meta-analysis of case-control 
and cohort studies showed that IBD is associated with 
a modest increase in the risk of CVA and ischemic 
heart disease, particularly in women[101]. The reasons 
for the apparent increased risk in female patients with 
IBD compared with men is unclear, nevertheless, all 
patients with IBD should be counseled routinely on 
aggressive risk factor modification[101].

Coronary artery disease
Patients with IBD have a modestly increased risk of 
coronary artery disease[101,102]. Cardiovascular risk 
is higher in women with IBD and young adults (< 
40-50 years) than in older adults (> 50-60 years)[101]. 
Patients with IBD have evidence of premature vascular 
disease with structural, functional and biochemical 
changes indicative of subclinical atherosclerosis; 
IBD also promotes spontaneous platelet activation 
and aggregation, predisposing patients to arterial 
thrombosis[102]. In a retrospective cohort study of 131 
patients with IBD and CAD who underwent coronary 
angiography, it was observed that patients with IBD 
were less likely to have severe left anterior descending 
artery disease (56% vs 73%, P < 0.01) and multivessel 
disease (71% vs 79%, P = 0.05) than non-IBD controls 
with CAD (524 individuals)[103]. 

IBD patients were also diagnosed with CAD at a 
younger age, had a lower body mass index, and were 
less likely to be active smokers[103]. However, the 
results of that study should be interpreted with caution 
because the IBD- cohort consisted of patients with less 
severe CAD and low Framingham risk scores which 
may have biased the results towards more severe CAD 
in the non-IBD cohort. Though IBD disease activity 
(chronic inflammation) is directly related to the risk of 
cardiovascular events; the prevalence of traditional risk 
factors for CVD is not higher in IBD patients compared 
to the general population[103,104]. IBD is associated with 
an increased risk of cardiovascular morbidity without 
increased cardiovascular mortality because chronic 
inflammation in the absence of traditional risk factors 
is not associated with an increased risk of premature 
CVD events[105,106]. Screening for traditional risk factors 
for CVD such as HTN, diabetes, hyperlipidemia, family 
history, and smoking should be performed by PCPs 
or gastroenterologists. Non-traditional risk factors for 
CVD specific to IBD such as increased disease activity 
(elevated cytokines, CRP, ESR) should be identified 
by gastroenterologists[102]. Identification of these risk 
factors should be followed by lifestyle interventions[102]. 
Specific treatment should be provided by the PCP 
in conjunction with the cardiologist and gastroente
rologist in a multidisciplinary strategy that involves 
aggressive use of disease-modifying biologic therapy 
to maintain remission in addition to the use of 
established evidenced based therapies such as aspirin, 
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statins, antihypertensives, and B-blockers[107]. Non-
invasive risk stratification should be performed when 
indicated to determine the need for escalation of 
therapy. Direct evidence from interventional studies 
on primary and secondary prevention of CVD events 
in IBD patients are lacking, therefore, the majority of 
recommendations are based on data from non-IBD 
populations[107].

PREVENTING MEDICATION RELATED 
MORBIDITY
Corticosteroids
Steroids are very effective for inducing remission in 
IBD, but ineffective for maintaining remission. Long 
term use is associated with steroid related adverse 
effects; therefore early use of steroid sparing therapy 
is recommended to prevent steroid related adverse 
effects. 

Non-steroidal anti-inflammatory drugs 
High-dose non-steroidal anti-inflammatory drugs 
have been associated with an increase in disease 
activity in patients with CD or UC, while low-doses 
of NSAIDs were not associated with a higher disease 
activity index score among CD patients[108]. Bonner 
et al[109] reported no association between NSAID use 
and increased disease activity in IBD, suggesting 
that NSAID use in IBD deserves further study before 
recommending that patients refrain from their use 
under all circumstances. Nonselective NSAIDs were 
associated with a 17%-28% relapse rate within 9 
d of ingestion in patients with quiescent IBD[110]. In 
another study, the adjusted odds ratio between NSAID 
use and relapse was 6.31 (95%CI: 1.16-34.38, P = 
0.03)[111]. Similarly, selective Cox-2 inhibitors have 
been associated with relapse in patients with CD 
and UC suggesting that all classes of NSAIDs are 
associated with relapse in IBD patients[112,113]. However, 
other studies have reported no increase in flares and 
a beneficial safety profile with Cox-2 inhibitors during 
short-term treatment of IBD-associated arthritis and 
arthralgia[114,115]. IBD patients should be advised to 
avoid NSAIDs; however some patients may require 
NSAIDs for management of arthritis. Therefore, a 
patient-centered approach involving discussions on the 
risks and benefits of NSAID use is warranted before 
considering NSAID use in IBD-patients.

Oral contraceptives
IBD often presents during the reproductive years; thus 
women with the disorder need effective contraceptives 
to prevent unintended pregnancies[116].

Efficacy of oral contraceptive pill in IBD 
Most absorption of oral contraceptive pill (OCP) 
steroids occurs in the small bowel[117]. Factors that 
may impair absorption of OC sex steroids, such as 

inflammation and ulceration of the intestinal mucosa, 
or more rapid transit of gastrointestinal contents in 
patients who have undergone bowel surgery, might 
reduce the efficacy of OCPs[118]. Two pharmacokinetic 
studies compared the absorption of combined OCPs 
between women with UC and healthy volunteers[119,120]. 
These studies found no significant differences in the 
absorption of OCPs among women with mild UC and 
those with an ileostomy following proctocolectomy 
with small ileal resections when compared with healthy 
women[119,120]. It was also noted that women with the 
largest bowel resections and continent ileostomies 
had the absolute lowest plasma levels of 1-norgestrel, 
however the plasma levels never dropped below the 
threshold needed to inhibit ovulation[120]. Thus PCPs 
may need to decide on a higher dose of OCPs for 
patients with extensive bowel resections for CD. 

Effect of OCP on incidence and relapse in IBD
Multiple studies have examined the relationship 
between use of OCPs at or after a diagnosis of IBD 
and incidence of relapse, none of which found a 
significant effect of OCP use on a variety of measures 
of relapse[121-127]. One study found a significantly 
increased risk of relapse (HR = 3.0; 95%CI: 1.5-5.9) 
among CD patients who were current or previous 
OC users when the reference group was never users 
(including men)[123]. The increased risk was predomi
nantly accounted for by the high rate of relapse among 
previous OC users (70%), which was higher than 
the relapse rate among current OC users (43%)[123]. 
However, a comparison of current users alone with 
never users failed to find an increased risk of relapse 
among current users[123]. 

Another prospective cohort study found that women 
who continued to take OCPs were at a threefold increa
sed risk of developing a relapse of CD; the risk was 
higher among women who were prescribed OCPs and 
smoked, suggesting that smoking was a confounding 
variable[125]

OCP and risk of thromboembolism in IBD
No studies were found that directly examined the risk 
of thrombosis among women with IBD who were using 
hormonal contraceptives. However, a prospective 
cohort study examining the risk of CD relapse among 
331 women (134 oral contraceptive users and 197 
nonusers) over a 12-mo period reported no cases of 
arterial or venous thrombosis[122]. Kane et al[126] found 
hormone replacement therapy (HRT) to be protective 
against disease activity in post-menopausal women 
with IBD (HR = 0.18, 95%CI: 0.04-0.72). A dose-
response effect was noted with longer duration of HRT; 
however the results should be interpreted with caution 
because it was a small single center retrospective 
study with limited generalizability[126]. The evidence 
regarding other adverse health outcomes associated 
with contraceptive use among women with IBD is 
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limited to a single case report that discussed the 
possible relationship between use of combined OCPs 
and the development of ischemic colitis in a woman 
who had recently undergone surgery for obstructing 
CD[127]. The balance of current evidence suggests that 
OCPs are associated with a reduced rate of relapse and 
can be used in women of childbearing age with IBD 
unless further large-scale studies prove otherwise. The 
same precautions when prescribing OCPs to women 
of child bearing age without IBD should be applied to 
women with IBD of child bearing age[128].

Antibiotics
Antibiotic use can induce selection pressure and 
alter the gut microbiome[129]. Different studies have 
shown that antibiotic use at different ages ranging 
from infancy to adulthood can increase the risk for 
IBD[130,131]. In contrast, antibiotics have been shown to 
be protective in many large scale studies in patients 
with established IBD. In a meta-analysis of RCTs, 
antibiotics were superior to placebo at inducing 
remission in patients with active CD (RR of CD not in 
remission = 0.85; 95%CI: 0.73-0.99, P = 0.03)[132]. 
Antibiotics were also superior to placebo for reducing 
fistula drainage in CD patients with perianal fistulae 
(RR = 0.8; 95%CI: 0.66-0.98)[132]. In patients with 
active UC; antibiotics were superior to placebo for 
inducing remission (RR of UC not in remission = 0.64; 
95%CI: 0.43-0.96)[132]. Antibiotics were superior to 
placebo for inducing remission in patients with active 
CD and preventing relapse in patients with quiescent 
CD (RR of relapse = 0.62; 95%CI: 0.46-0.84)[132]. The 
evidence on the effect of antibiotics on disease activity 
and relapse is limited because a diverse number 
of antibiotics with different spectra of activity were 
grouped together in the meta-analysis. Specifically, 
Nitroimidazoles (metronidazole and ornidazole) have 
been shown to be effective in preventing post-opera
tive recurrence of CD[133,134]. Although antibiotics are 
effective in treating mild flares of IBD and preventing 
post-operative recurrence in CD, caution is advised 
against indiscriminate use because of the risk of 
altering the composition of the gut microbiota which 
may increase the risk of a disease flare and Clostridium 
difficile infection. 

Probiotics
The effect of probiotics on IBD is unclear, multiple 
studies using single agent probiotics have failed to 
show clinical benefit for disease control and prevention 
of recurrence[135]. However, some studies have shown 
that VSL#3, a mixture of Lactobacillus casei, L. plan­
tarum, L. acidophilus, B. breve, B. infantis, Bifidobac­
terium longum L.delbrueckii subsp. bulgaricus, and 
Streptococcus salivarius subsp.thermophiles, was able 
to induce remission in patients with mild-to-moderately 
active UC[136]. In CD patients with a history of ileocolonic 
resection and reanastomosis there was no statistically 

significant difference between VSL#3 and placebo in 
preventing post-surgical recurrence of CD[137]. Based 
upon existing data the only proven benefit of probiotics 
was shown in the postoperative period in UC patients 
with ileal pouch-anal anastomosis (IPAA)[138]. VSL#3 
has been shown to maintain remission and prevent 
episodes of pouchitis in UC patients with IPAA[138].

5-aminosalicylic acids 
5-aminosalicylic acids use has been associated with 
an increased risk of renal disease and folate defici
ency[21,139]. Folate supplementation 1 mg/d and annual 
renal function monitoring is recommended for patients 
taking 5-Aminosalicylate medication[21,139].

Thiopurines 
Measurement of thiopurine methyltransferase (TPMT) 
activity is recommended prior to starting treatment with 
thiopurine drugs such as AZA and 6-MP. Approximately 
10% and 0.3% of the general population will have low 
activity and absent activity respectively[140,141]. Patients 
with low activity or absent activity are at an increased 
risk of drug-induced bone marrow toxicity and myelo
suppression due to accumulation of the unmetabolized 
drug[140,141]. Therefore, TPMT, CBC and liver function 
should be checked prior to initiating therapy and 
CBC and liver function should be monitored while on 
therapy[140].

Methotrexate 
Treatment with methotrexate suppresses the immune 
system and depletes folate. CBC, liver, and renal 
function should be checked prior to initiating therapy 
and monitored while on therapy. Patients should also 
receive daily folate supplementation 1 mg/d[140].

Anti-TNF-alpha agents 
Anti-TNF agents are associated with immunosuppre
ssion, increased risk of infections, and reactivation of 
latent infections - see section on infection. CBC, liver, 
and renal function should checked prior to initiating 
therapy and periodically monitored while on therapy[140].

Anti-integrin antagonists
Natalizumab a humanized monoclonal antibody 
against alpha-4 (α4) integrin has been associated with 
reactivation of the John Cunningham (JC) virus and 
cases of progressive multifocal leukoencephalopathy 
(PML)[142]. The drug is only available through a 
restricted program (TOUCH Prescribing Program). It 
is recommended that anti-JCV antibody be checked 
prior to treating patients with Natalizumab. CBC and 
liver function should be monitored while on therapy, 
and patients should be monitored for any new sign 
or symptom suggestive of PML. Vedolizumab is a 
humanized monoclonal antibody against alpha-4 
beta-7 (α4β7) integrin which specifically targets 
mucosal addressin cell adhesion molecule (MAdCAM) 
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resulting in gut-selective anti-inflammatory activity[143]. 
CBC, liver, and renal function should be checked prior 
to initiating therapy and monitored while on therapy. 

CANCER SCREENING
Skin cancer
Several observational studies have reported an increased 
risk of melanoma skin cancer and non-melanoma skin 
cancer (NMSC) in patients with IBD[144-147]. The risk 
of NMSC was shown to be higher in IBD patients on 
antimetabolites (AZA and 6-MP), anti-TNF agents, or 
combination therapy (anti-TNF + AZA or 6MP)[147]. 
Patients should be advised to minimize exposure to UV 
radiation by wearing cover up clothing, UV-blocking 
sunglasses and a broad-brimmed hat when feasible, 
use broad spectrum (UVA/UVB) sunscreen with SPF 
of 15 or higher every day, and avoid tanning beds. For 
extended outdoor activity, patients should be advised 
to use of a water-resistant, broad spectrum (UVA/UVB) 
sunscreen with SPF of 30 or higher[148]. Monthly skin 
self-examination and annual physician skin exam 
should be considered in patients on immunosuppressive 
therapy. 

Cervical cancer
The incidence of abnormal Pap smears is higher in 
women with IBD compared to the general population, 
and the risk of abnormal Pap smears increases with 
treatment with IST[149,150]. However, other studies 
suggest that concurrent IST and smoking may explain 
the association between IBD and cervical dysplasia 
rather than just the diagnosis of IBD[151,152]. Kane[149] 
reported a 42.5% incidence of abnormal Pap smears 
among women with IBD compared with 7% among 
controls matched for age, sex and parity. Interestingly, 
all abnormal tests were associated with either HPV 
serotype 16 or 18, which underscores the importance 
of screening female IBD patients for cervical cancer 
and HPV infection before, soon after initiating, or 
during IST[149]. Females with IBD between the ages 
or 11 and 26 years on IST should be considered for 
the HPV vaccine[55]. All women on IST should undergo 
annual Pap testing as recommended by the American 
College of Obstetrics and Gynecology’s guidelines[153]. 

Breast cancer
Breast cancer is the most common malignancy in 
United States women and the second leading cause of 
cancer related mortality among women in the United 
States[154]. Modest evidence suggests that first-degree 
relatives, particularly, mothers’ of CD patients may 
have a 2-fold higher rate of breast cancer compared 
with controls[155]. Additional evidence suggests that 
CD patients with breast cancer are not treated as 
aggressively as controls and they have lower survival 
when treated, than patients without CD[156]. The 
majority of IBD patients are classified as average risk 

for breast cancer screening purposes and should be 
screened according to American Cancer Society (ACS) 
guidelines which recommend that average-risk women 
should receive counseling to raise awareness of breast 
cancer symptoms and a clinical breast examination 
(CBE) every 3 years starting at the age of 20 years, 
followed by annual mammography and CBE beginning 
at the age of 40 years[154]. Female IBD-patients with 
high risk breast cancer genetic syndromes (i.e., BRCA 
mutation), IBD patients with a first degree relative 
with a high-risk genetic syndrome or IBD patients with 
greater than 20% lifetime risk of breast cancer based 
on risk-estimation models should be considered high 
risk and screened according to ACS guidelines for high 
risk patients[154]. 

Colorectal dysplasia and cancer
Patients with long-standing IBD are at an increased risk 
for developing colorectal dysplasia and cancer[157,158]. 
According to the AGA guidelines, all patients, regardless 
of extent of disease, should undergo a screening 
colonoscopy[158]. There is consensus that if a patient 
with UC or CD is found to have confirmed low-grade 
dysplasia in flat mucosa, proctocolectomy or repeat 
surveillance within 6-mo should be offered[157,158]. 
Preventive surgery (proctocolectomy) is recommended 
in patients with high grade dysplasia. If a patient with 
extensive UC or CD involving the colon has had disease 
for 8 to 10 years, surveillance colonoscopy should be 
performed every 1 to 3 years[157,158]. There is ongoing 
debate over the optimal number biopsies that should 
be obtained and the endoscopic method for CRC 
surveillance in IBD[159,160]. However, a recent international 
consensus statement suggests that chromoendoscopy 
may be superior to white-light endoscopy for detection 
of dysplasia[161]. This international consensus statement 
also favors endoscopic management over colectomy for 
the management of polypoid, non-polypoid and invisible 
dysplasia in IBD patients; however the recommendations 
are based on very low quality evidence[161]. Please 
refer to the complete guidelines on the appropriate 
surveillance for colorectal cancer in IBD[157,158].

Prostate cancer
Screening for prostate cancer is controversial because 
a significant proportion of cases detected by screening 
will not cause symptoms during the lifetime of affected 
patients[162]. Consequently, many patients may not 
benefit from screening and may, be harmed by early 
cancer detection and treatment[154,162]. Therefore, 
a discussion about the potential benefits and risks 
associated with testing should occur between the 
physician and patient before testing. The ACS 
guidelines emphasize the importance of shared 
decision-making between the physician and patient 
and recommends PSA testing for men aged 50 years 
who are at average risk of prostate cancer and are 
expected to live at least 10 more years[154]. Patients at 
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high risk of developing prostate cancer such as African 
Americans and men who have a first-degree relative 
(father, brother, or son) or more than one first-degree 
relative diagnosed with prostate cancer at an early 
age (< 65 years), the ACS recommends screening at 
45 years and 40 years respectively[154]. In contrast, 
the United States Preventive Services Task Force does 
not recommend PSA-screening because the benefits 
of PSA-based screening for prostate cancer do not 
outweigh the harms[162].

SCREENING FOR MEDICATION 
NON-ADHERENCE
Non-adherence to IBD therapy leads to poorer 
disease outcomes[163-165]. A recent case control study 
showed that about one-third of IBD patients were low 
adherers[163], predictors of low adherence were age (< 
40 years), higher educational level, being single, and 
mesalamine use[163]. Interestingly, being self-employed 
was found to be a protective factor[163]. Another study 
showed that non-adherence to anti-TNF agents was 
strongly associated with loss of response to anti-TNF 
agents[165]. Longer intervals between outpatient clinic 
visits (≥ 3 mo) and limited knowledge of the prescribed 
medication were found to be significant predictors of 
non-adherence in that study[165]. Taken together, limited 
knowledge about IBD medication and inappropriate self-
perceptions of illness play a significant role in fostering 
non-adherence in IBD-patients, highlighting an unmet 
need for patient education and interventions aimed 
at improving adherence. Several strategies exist for 
monitoring medication adherence such as pill counts, 
medication refill rates, checking for drug metabolites 
and direct inquiry about medication adherence. 
Standardized questionnaires such as the 8-item Morisky 
Medication Adherence Scale (MMAS-8) may be used 

to identify patients at risk of non-adherence with IBD 
therapy (Table 7)[166]. The MMAS-8 has been criticized 
because it is a self-reported questionnaire which was 
validated on patients with chronic diseases that may 
not be entirely representative of IBD patients[166]. 
Consequently, IBD specific screening tools to identify 
patients at risk of medication non-adherence such as 
the modified IBD-MMAS-8 and 10-item mesalamine 
non-adherence questionnaire were developed[167,168]. 
There is modest evidence that the MMAS-8 reasonably 
identifies IBD patients at risk of non-adherence[167,169]. 
Medication non-adherence can be categorized into two 
conceptual frameworks; accidental non-adherence and 
intentional non-adherence[170]. On the basis of these 
categories, personalized algorithms may be developed 
to improve patient education, empowerment and follow-
up. For example, strategies such as; patient-education, 
regimen simplification, use of reminder systems and 
organizational strategies (e.g., pill boxes) are likely to 
be best suited for addressing accidental nonadherence. 
In contrast, strategies such as teaching problem-solving 
skills, addressing motivational issues, and problematic 
patterns of family functioning are more likely to be 
effective in individuals displaying intentional non-
adherence[170]. 

CONCLUSION
Preventive health care can avert morbidity, mortality, 
and reduce overall health care costs[171]. Patients with 
IBD require special healthcare needs at different 
stages of life from childhood through adolescence and 
adulthood. Historically, the role of the gastroenterologist 
was to achieve and maintain remission and monitor 
for adverse events. However, the potential risk of 
comorbidities negatively impacting IBD outcomes has 
mandated a working knowledge of health maintenance 
and a holistic approach to healthcare for IBD patients. 
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Table 7  The 8-item Morisky Medication Adherence Scale

Morisky adherence scale question Scoring

Do you sometimes forget to take your pills? 1 for NO; 0 for YES
People sometimes miss taking their medications for reasons other than forgetting. Thinking over the past 2 wk, were there any 
days when you did not take your medication?

1 for NO; 0 for YES

Have you ever cut-back or stopped taking your medication without telling your doctor, because you felt worse when you took 
it.

1 for NO; 0 for YES

When you travel or leave home do you sometimes forget to take your IBD medication? 1 for NO; 0 for YES
Did you take your IBD medicine yesterday? 1 for NO; 0 for YES
When you feel that your IBD symptoms are under control do you sometimes stop taking your medication? 1 for NO; 0 for YES
Taking medication every day is a real inconvenience for some people. Do you ever feel hassled about sticking to your IBD 
treatment plan?

1 for NO; 0 for YES

How often do you remember to take all your IBD medications?
   Rarely/Never 1.00
   Once in a while 0.75
   Sometimes 0.50
   Usually 0.25
   Always 0.00

Adapted from Trindade et al[167]. Scoring: < 6 points = low adherers; 6-7 points = medium adherers; 8 points = high adherers. IBD: Inflammatory bowel 
disease.

Abegunde AT et al . Preventive health measures in IBD



7637 September 14, 2016|Volume 22|Issue 34|WJG|www.wjgnet.com

Table 8  Preventive health measures in inflammatory bowel disease

Morbidity Preventive measures Setting Provider

Venous thromboembolism
   Dehydration Encourage adequate hydration Out-patient PCP1, Hospitalist1

Intravenous fluids when indicated In-patient Gastroenterologist2

   Prolonged immobilization Encourage physical activity Out-patient PCP1

Early ambulation during hospitalization In-patient Hospitalist1

   Indwelling catheters Limit use of venous catheters when possible In-patient Hospitalist1, Gastroenterologist2

   Hyperhomocysteinemia Detection and correction of vitamin deficiencies B6, B12, folate Out-patient PCP1

Gastroenterologist2

   Oral contraceptives Advise on alternative methods of contraception Out-patient PCP1

   Active intestinal disease Anti-inflammatory treatment, monitoring of medication and 
response to therapy.

Out-patient Gastroenterologist1

   (inflammatory burden) PCP2

Cardiovascular disease
   Hypertension 
   (Primary and secondary prevention)

Low sodium diet, smoking cessation, increased physical 
activity.

Out-patient PCP1

Anti-hypertensive medication
   Coronary artery disease Low sodium diet, smoking cessation, increased physical 

activity, screening for hyperlipidemia. Statins, anti-platelet 
drugs,

Out-patient PCP1

   (Primary and secondary prevention) Cardiologist1, Gastroenterologist2

   Stroke Anti-platelet therapy, statins, Anti-hypertensive medications Out-patient PCP1, Neurologist2 
Gastroenterologist2   (Primary and secondary prevention)

Smoking
Smoking cessation advise, nicotine replacement therapy, 

smoking cessation counselling and support programs
Out-patient PCP1

Gastroenterologist2

Cancer
   Skin Advise on UV exposure Outpatient PCP1

Protective clothing , high SPF sunscreen Gastroenterologist2

Yearly physician skin exam
   Colon Surveillance colonoscopy per IBD guidelines Out-patient Gastroenterologist1

PCP2

   Cervical PAP smear Out-patient Gynecologist1, PCP2

   Breast Counselling on breast cancer awareness Out-patient PCP1

CBE every 3 yr
Mammography after 40 yr

   Prostate Counseling and Shared-decision making on PSA testing Out-patient PCP1

Nutritional deficiencies Screen for and correct nutritional deficiencies Out-patient PCP1

Gastroenterologist2

   Osteoporosis DEXA in patients with increased risk of osteoporosis 
(hx of steroid use 10 mg daily x > 3 mo) treatment with 

bisphosphonates if osteoporosis confirmed.

Out-patient PCP1

Gastroenterologist2

Infections
   Vaccine preventable infections Vaccination Out-patient PCP1

Gastroenterologist2

   Reactivation of Hepatitis B virus Screening for HBV before initiating Out-patient Gastroenterologist1

Anti-TNF therapy
   Reactivation of latent Tuberculosis Screening for latent TB before initiating Out-patient Gastroenterologist1

Anti-TNF therapy
Anemia Detection and treatment of anemia Out-patient PCP1

Gastroenterologist2

Depression Depression screening PHQ 2 Out-patient PCP1

if positive do PHQ 9 for diagnosis Gastroenterologist2

Mild depression -counselling
Moderate to severe- counselling +medication

Sleep disturbance Screening for sleep disturbance, Counseling on sleep hygiene Out-patient PCP1

Gastroenterologist2
Medical therapy

Medication related adverse effects Assessing medication adverse effects and interactions Out-patient Gastroenterologist1

PCP2

Medication Non-adherence Screening for medication non-adherence Out-patient Gastroenterologist1

MMAS-8 item questionnaire PCP2

Review frequency of medication refills
Drug levels for anti-TNF and thiopurines

1Primary role in preventive care; 2Secondary role in preventive care. PCP: Primary care physician; MMAS-8: 8-Morisky Medication Adherence Scale.
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A recent study showed that incorporating a standard 
curriculum on IBD health maintenance provided fellows 
in training with increased awareness and guidance on 
managing the unique preventive care needs of patients 
with IBD[172]. Different tools exist to assist practicing 
gastroenterologists in addressing preventive health 
issues during clinical encounters with IBD patients, 
such as, the Crohn’s and Colitis Foundation of America 
(CCFA) check list for health maintenance or clinical 
assessment checklist developed by specialized IBD 
centers[173-175]. The CCFA and AGA have publicized 
quality measures based on the best available evidence 
for processes and outcomes related to high quality 
care of IBD patients[56,176]. Some recommendations in 
this review overlap with some of the CCFA and AGA 
quality measures for preventive health[56,176]. Direct 
evidence from interventional studies in IBD patients are 
lacking for some preventive measures outlined in this 
review; therefore some recommendations are based 
on expert opinion and data from non-IBD populations. 
Additionally, this review considered the setting where 
each preventive intervention is best delivered (Table 
8). Many of the interventions are appropriate for 
primary care settings and PCPs are uniquely qualified 
to provide interventions such as vaccination, smoking 
cessation, blood pressure control, referral for colon 
and cervical cancer screening[177,178]. An educational 
intervention study providing instruction on diagnoses 
and management of IBD to PCPs in central Italy 
was associated a reduced rate of hospitalizations for 
IBD[179]. Furthermore, a recent survey among gastroen
terologists and PCPs in the United States reported that 
PCPs are very knowledgeable and comfortable providing 
primary care for IBD patients[180]. Thus, the label “IBD” 
should not discourage PCPs from providing preventive 
health services to IBD patients. Evidence suggests that 
building therapeutic physician-patient relationships and 
shared decision-making is crucial to the outcome of 
chronic illnesses and IBD[181,182]. Therefore, individual 
preference is likely to play a role in where and with 
whom patients choose to receive preventive health. 
Nevertheless, a holistic approach to care and better 
communication between gastroenterologists and PCPs 
with explicit clarification of roles will prevent duplication 
of services and streamline care.
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