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Crohn’s disease: Current approaches in the 

management and remission 

 
P Sailaja Rao and Pingili Divya 

 
Abstract 
Crohn’s disease (CD), characterized as inflammatory bowel disease (IBD), is a chronic disease that 

affects the lining of digestive tract and includes lifelong therapy. High incidence of this disease is 

witnessed in western countries like USA, Canada, UK and is slightly apprehending in Asian countries. 

Medical treatments for IBD are restricted and were aimed at bestowing symptomatic amelioration. When 

conventional treatments are not responding in patients suffering from Crohn’s disease, chemotherapy 

with drugs like infliximab, adalimumab, methotrexate, and cyclophosphamide may aid in treating the 

symptoms and inclines the disease into remission. Though medication is helping out in the maintenance 

of Crohn’s, the lifestyle improvement can support in the better management of the disease. An improved 

perceptive of pathological mechanisms endeavors new castles in air for tailored therapies. In the present 

review, emphasis was laid on portrayal of pathological mechanisms, newer diagnostic techniques, 

chemotherapy and the prominence of diet, exercise, yoga and pranayama in the remission of Crohn’s 

disease. 
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1. Introduction 

Crohn’s disease (CD) is a debilitating chronic ileitis disease characterized by repeated episodes 

of inflammation in any part of the gastrointestinal tract from mouth to anus. This is one of the 

types of IBD (Inflammatory Bowel Disease) with annual incidence of 1-10 cases in one lakh 

people. However, the prevalence varies from region to region [1]. CD is a systemic 

granulomatous disease with strictures, micro perforations and fistulae. The clinical 

manifestations of CD include abdominal pain, weakness, fecal incontinence, weight loss, 

diarrhea and hemorrhage in the rectum. Other complications like, anemia, arthritis, skin rashes, 

and erythema nodosum are also associated with CD. CD is an immunodeficiency state which 

occurs in genetically susceptible individuals due to environmental, bacterial and immune 

factors [2].  

NOD2 gene (Nucleotide binding oligomerization domain containing protein 2) was the first 

gene identified in CD. Interestingly Chinese and Japanese are devoid of NOD2 gene mutation. 

Smoking plays a critical role in the progression of disease and cessation of smoking 

ameliorates the severity of disease. Inadequate immune system may provoke the alteration in 

dendritic cell distribution, expression of TLR (Toll like receptors), co-stimulatory markers, 

cytokines and imbalance between Th1 and Th17 (Pro-inflammatory effectors) and TNF-α 

(Tumor necrosis factor) [3]. Reduced concentration of micro-organisms like firmicute 

(especially Faecalibacterium prausnitzii) and bacteroides spp. organism lying in the intestinal 

mucosa constitutes one of the etiological factors in CD [4]. 

 

2. Prevalence of CD 

An epidemiological trend of CD during the last 25 years was quite fascinating. A race or 

population with low menace of CD in their terrain may be provoked in an industrialized 

country or vice-versa, because of environmental changes which results in genetic changes. 

High ubiquity of CD is perceived in western countries like USA, Canada, UK and New 

Zealand. The denouement of antecedent compendium in the western countries witness high 

rate of CD among females than in males [5]. A statistical analysis for preponderance of CD 

around the world indicates that the western and northern European countries (Switzerland, 

Scotland and Sweden) evidenced high incidence and prevalence of CD. However, Eastern 

European countries experienced fewer incidences. North America also manifested high 

proportion of CD cases of which Canada ranks first. 
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In the oceanic continent, Australia and New Zealand ranked 

first and second respectively in the prevalence of CD [6]. 

Asian and African countries evince low incidence of CD and 

insufficient data was found with Persian Gulf region 

countries. Recent data suggest that all the countries are 

working actively in diagnosing and stabilizing its incidence 

and prevalence [7].  

 

3. Pathophysiology 

Crohn’s disease is immune mediated condition that affects 

distal ileum, the colon, duodenum, stomach, esophagus and 

the perineum. The presence of skip lesions is one of the 

characteristic features of CD. The triggering factors like 

perturbation of mucosal barrier; alter the balance of gut 

microorganisms and provides abnormal stimulus of gut 

immune responses. The intestinal wall becomes rubbery and 

thick, as a consequence of edema, inflammation, fibrosis and 

hypertrophy of the muscularis propria [Figure 1]. The size of 

the lumen is narrowed with appearance of strictures in the 

colon. A characteristic sign of early disease is focal mucosal 

ulcers resembling canker sores, edema and loss of the normal 

mucosal texture. Narrow fissures are developed between the 

folds of the mucosa.  

 

 
 

Fig 1: Pathophysiology of Crohn’s disease [20, 21] 

 

Immune system of intestine gets stimulated by microorganism 

or any dietary antigen. This inclines to inflammatory process, 

characterized by edema, fibrosis and hypertrophy. As the 

impact of genes is higher, it leads to everlasting inflammation 

causing tissue injury and finally CD. 

 

3.1 Role of NOD2 (CARD 15) 

Nucleotide-binding oligomerization domain-containing 

protein 2 (NOD2) also known as caspase recruitment domain-

containing protein 15 (CARD15) or inflammatory bowel 

disease protein 1 (IBD1) is a protein that in humans is 

encoded by the NOD2 gene located on chromosome 

16. NOD2 is a cytosolic pattern recognition receptor (PRR) 

that controls immunity against intracellular bacteria [8]. 

NOD2 is expressed in limited number of tissues that include 

intestinal epithelial cells (mainly paneth cells) and monocyte-

derived immune cells residing in the lamina propria. In both 

the human and murine studies, defects in NOD2 function can 

affect microbial sensing, Paneth cell function, anti-microbial 

peptide (AMP) production, antigen presentation, intracellular 

bacterial killing, and innate immune signaling, such as Toll-

like receptor (TLR) function [9]. NOD2 provides critical host 

anti-bacterial defense and pro-inflammatory responses, and 

NOD2 acts to regulate innate immune responses. NOD2 

activation after recognition of MDP (Muramyl dipeptide, a 

component of bacterial cell walls with inflammatory 

properties) triggers nuclear factor kappa-B (NF-kB)-

dependent signaling but is relatively weak in this respect 

compared with other PRRs (Pattern recognition receptor), 

such as the TLRs. NOD2 plays a key role in amplifying the 

release of certain pro-inflammatory cytokines particularly IL-

1b, IL-6, and IL-23, from macrophages. In addition to the 

direct role in innate immunity, several studies show that 

NOD2 indirectly modulates the gut microorganisms, perhaps 

linked to defective AMP production by Paneth cells [10]. 

 

3.2 Autophagy 

Autophagy is a lysosomal degradation pathway that is 

essential for cellular survival, differentiation, development, 

and homeostasis. Principally this process protects the body 

against infections, cancer, neurodegeneration, and aging [11]. 

The autophagy genes exhibit polymorphism (ATG16L1, 

IRGM, and LRRK2), which had triggered significant research 

in CD [12]. 

http://www.thepharmajournal.com/
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3.3 CD4 T cells as a part of CD 

There are several lines of evidence which elaborate a major 

contribution of CD4 T cells in the pathogenesis of CD. 

Receptor for interleukin (IL-23), a cytokine essential for the 

survival of the T-helper cells (Th) 17, subset of CD4+ T cells, 

is implicated in the pathogenesis of several animal models [13]. 

Similarly, large clinical trials of drugs targeting proteins have 

been identified for CD4+ T cells. Reports have been 

recognized that CD4+ T cells are present in the intestinal 

mucosa. IBD patients had an increased percentage of FoxP3+ 

T bet+ cells in the lamina propria (LP), representing T-

regulatory (Treg)/ Th 1 crossover T cells. CD patients have an 

increased number of FoxP3+ Treg’s with features of Th2 cells 

such as IL-13 production or transcription factor GATA-3 

expression. Chronic intestinal inflammation may be because 

of either impaired regulatory T cell activity or excessive 

effector T cell function. A critical role for CD4+ T cells was 

shown in different animal models of experimental colitis [14, 

15]. 

MICA, (MHC class I polypeptide-related sequence A), an 

MHC related class Ib molecule was expressed on normal 

intestinal epithelial cells, which could be involved in the 

activation of mucosal lymphocytes. A study was conducted to 

examine the role of MICA – NKG2D (natural-killer group 2, 

member D) interactions in the activation of T lymphocytes in 

CD. It was also observed that there was a significant increase 

in CD4 NKG2D lymphocytes [16].  

 

4. Crohn’s disease and Cancer 
It was recognized that there is an increased risk of colorectal 

cancer in patients with IBD (Inflammatory bowel disease), 

particularly in those patients with long established and 

substantial ulcerative colitis. Cancers like small bowel 

carcinoma, which is attributed to digestive tract tumors, are 

more noticed in CD patients. A report says that colorectal 

cancer was identified in 8 out of 449 CD patients [17]. Also a 

study says that there is 4 fold increased risk in patients with 

CD [18]. In Asia, CD has now become an eye catching, with a 

highest rate of colorectal cancer, especially in the lower 

rectum and anal area. A recent Meta-analysis has also 

confirmed that there is increased risk of colorectal and small 

bowel cancer in CD [19]. Moreover, other type of malignancies 

like myeloid and lymphoid were also been reported, and 

might be possibly related to the wider use of 

immunosuppresants or biological agents. Carcinoid tumors 

may be increased in CD patients with a 15 fold risk. Pre-

cancerous cells only appear in areas of inflammation. 

Therefore, the risk of colon cancer is highest in people who 

have Crohn’s colitis. Till date, there is a very limited data 

available in elderly patients who were recommended for 

screening and surveillance colonoscopy in chronic and 

extensive Crohn’s colitis.  

 

5. Diagnosis 

The clinical diagnosis of Crohn’s disease is based on the 

history, examination, laboratory, radiological and histological 

investigations. Different biological tests include full blood 

count, renal infection, liver function, albumin levels, blood 

sedimentation rates, body minerals levels, Red blood cell 

count and stool examination for blood or infectious microbes.  

The radiological investigation includes endoscopy and 

imaging which help identify the severity and location of CD. 

Endoscopy is done by illeocolonoscopy with biopsy which 

assesses the disease activity. An imaging technique, 

fluoroscopy (Barium and gastrografin follow through) has 

long been backbone for abdominal imaging in Crohn’s 

disease. This technique has displaced the MRE (Magnetic 

resonance elastography) and CTE (Chronic traumatic 

encephalopathy) which also provides good images in 

diagnosis. It is also critical to consider the differential 

diagnosis especially with the Tuberculosis infection. New 

techniques are being developed to diagnose CD in the early 

stages which could help in its remission. They include MSOT 

(Multi spectral optoacoustic tomography) and PET (Positron 

emission tomography) [22, 23]. 

 

5.1 MSOT (Multi spectral optoacoustic tomography) 

MSOT, a neoteric, less invasive imaging technique is being 

employed recently to diagnose Crohn’s disease. The 

technique of MSOT is based on assessment of haemoglobin 

levels in the intestinal wall which distinguishes active disease 

from that of remission in CD patients. MSOT induces photo 

acoustic effect in the target tissues by incitement of short 

pulsed laser with that of near IR wavelength. This results in 

generation of detectable sound waves by means of 

thermoplastic expansion. Further research is going on to 

contrive the technique [24]. 

 

5.2 PET (Positron emission tomography) 

PET is yet another novel technique developed to diagnose 

CD. PET targets a specific subset of CD4+ T cells which are 

characteristic of IBD. The principle of this technique involves 

the usage of the anti CD4 engineered antibody fragment 

labeled with Zirconium-89. It is a non-invasive imaging 

technique which measures the distribution of CD4+ T cells. 

This technique successfully detected in CD4+ T cells in colon 

and mesenteric cancers [25]. 

 

6. Management of disease 

CD is considered as a chronic relapsing inflammatory 

condition which needs certain therapeutic goals towards the 

betterment in the treatment of disease. They include  

 Nutritious diet 

 Monitoring ADR 

 Fast resolution of exacerbations 

 Supervision of complications 

 Improving the quality of life 

CD has no cure, but medications can help to manage the 

symptoms and prevent the progression 

 

6.1 Amino Salicylates  

Amino Salicylates are the drugs which are preferred in 

treating mild to moderate CD, as they could easily relieve 

from inflammatory symptoms. Sulfasalazine and Mesalamine 

are the most commonly used medications of which 

sulfasalazine finds use in treating joint pains while 

mesalamine progresses the remission of the disease in post-

operative condition [26]. 

 

6.2 Corticosteroids 

Corticosteroids are the drugs which reduces inflammatory 

symptoms. Budesonide is the first line therapy for induction 

of remission in CD. However in severe cases, Prednisone or 

methyl prednisolone can be used for the treatment. The 

steroid therapy should be supplemented with calcium and 

vitamin-D to prevent long time side effects. Steroids are 

advisable only for shorter period of time, as they are 

associated with many side effects. Hence the preferred drug to 

http://www.thepharmajournal.com/
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maintain the therapy is Methotrexate which helps in remission 

of CD [27]. 

 

6.3 Immunomodulators 

In Crohn’s disease, the normal cells which safeguard the 

body, attack the gastrointestinal tract, hence the medication 

which regulate the immune system can help in treating 

Crohn’s disease. Immunosuppresants were recognized as 

remarkable drugs with overall good tolerance and were 

proposed. The various immunosuppressive medications 

include Azathioprine, Methotrexate, Cyclosporine, and 6-

Mercaptopurine (6-MP). In chronic CD, the thiopurines (6-

MP & Azathioprine) are preferred medication. The frequent 

side effects are headache, nausea, vomiting and diarrhea. The 

uncommon side effects include pancreatitis, liver problems, 

myelosuppresion, fibrosis of lungs and thyroid. 

 

6.4 Monoclonal Antibody Therapy 

Monoclonal antibody therapy, also called as Biologics or 

Anti-TNF therapy was found to be efficient in maintaining 

revocation of CD. Drugs like Infliximab, Adalimumab, 

Certolizumab, Nakalizumab, Vedolizumab and Ustekinumab 

are preferred upon steroid medications for moderate to severe 

symptoms of CD and are also considered as alternative 

treatment in case of resistance [28]. Some among these drugs 

are into various phases of clinical trials and are yet to prove 

their complete efficiency [Table 1]. 

 
Table 1: Clinical status of drugs for CD [29, 30, 31] 

 

Drug Type Clinical Status for CD 

Anti-adhesion molecule 

Vedolizumab 

Etrolizumab 

Natalizumab 

 

Monoclonal antibodies 

Monoclonal antibodies 

Monoclonal antibodies 

Approved 

Blockade of downstream signaling Pathways 

Tofacitinib 

 

Small molecule 

 

Phase III Clinical Trial 

Blockade of Pro-inflammatory Cytokines 

Ustekinumab 

 

Monoclonal antibodies 

 

Phase II Clinical Trial 

 

6.5 Combination therapy for CD 

Biologic therapies such as infliximab and adalimumab have 

become a cornerstone for the treatment of IBD. Few studies 

have emphasized that with the combination therapy (CT) the 

immunogenicity can be minimized with improvisation in the 

outcome. There are three strategies to treat CD in combination 

of drugs. The first one, which is the classical step-up 

approach, involves steroids, then switching to other if steroid 

therapy fails, and finally utilizing anti-TNF agent in case of 

immunosuppressant therapy failure. Second one is a rapid 

step-up approach in which an immunosuppressant is added to 

the steroid. The third strategy is a combination therapy, in 

which both an immunosuppressant and anti-TNF agents are 

given together. To induce a deep remission in patients with 

CD, a target of combination therapy is preferred. It includes 

both remission of clinical symptoms and also full healing of 

the transmural inflammatory process that occurs in CD, hence 

avoiding the complications, surgeries and disability linked to 

surgery. Gastroenterologists are keen to avoid bowel damage 

in patients with CD. The rationale supports the use of 

combination therapy, as it is the most effective treatment 

option available. When there is a severity of disease, the 

efficacy of combination offers a huge potential benefit [32].  

 

6.6 Other Drugs 

In CD, antibiotics, probiotics and prebiotics are not evidenced 

with proper benefits and patient compliance. A randomized 

placebo controlled trial revealed that probiotics could not 

prevent the occurrence if Crohn’s disease [33]. 

 

6.7 New therapy for CD 

Ingestion of Trichris Suis, a porcine whip worm offers a 

unique alternative for managing CD. T. Suis inhibits the 

intestinal inflammation by inducing production of interleukin 

(IL-4 & IL-13) which depresses the Th1 cytokines and hence 

reduces the colitis severity. Further a double blind controlled 

clinical trial hypothesized that exposure of helminthes also 

proffers protection against CD. 

 

6.8 Indolines 

The novel low molecular weight indolines were synthesized 

which showed potent activity against release of pro 

inflammatory cytokines and toxic effects of reactive oxygen 

species [34].  

 

6.9 Chemotherapeutic agents 

As CD is an autoimmune disease that causes inflammation, 

primarily in the digestive tract, there is no cure for Crohn’s, 

however some types of chemotherapy could reduce the 

symptoms and cause the disease to go into remission. Taking 

chemotherapeutic drugs can help put troublesome symptoms 

of CD into remission 

 

6.9.1 Infliximib: It is a type of tumor necrosis factor blocker. 

TNF is a specific protein that helps to regulate the immune 

system. It acts like an anti-inflammatory agent [35]. 

 

6.9.2 Methotrexate: It is a potential drug used to treat 

immune disorders, such as IBD and rheumatoid arthritis. It 

acts by lowering cell production to reduce the activity of the 

condition. Considering the adverse effects of methotrexate, it 

is important to administer the folate or folic acid supplements 

as it blocks the folate intake in the body [36]. 

 

6.9.3 Adalimumab: It is another TNF blocker that may be 

helpful in treating CD. It acts by binding to the TNF – alpha 

cells, preventing them from causing inflammation. This may 

reduce the defense mechanism of the body, so people taking 

the drug may be at higher risk of infection [37]. 

 

6.9.4 Mercaptopurine: 6-mercaptopurine, an 

immunosuppressive drug was thought to decrease the 

inflammation associated with CD by blocking the immune 

system. But in randomized trials conducted in a total of 1211 

participants, it was found not to be effective in inducing 

remission of Crohn’s disease. This antimetabolite therapy can 

only decrease the consumption of steroid medication [38].  

  

http://www.thepharmajournal.com/
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6.9.5 Cyclophosphamide: It is another chemotherapeutic 

drug which may be helpful in CD. A retrospective study was 

conducted to review the efficacy and safety of CPT 

(Cyclophosphamide pulse therapy) in mainly tumor necrosis 

factor (TNF) – refractory complicated CD patients. In this 

study cyclophosphamide was given for 411 days, and was 

observed that 1/3rd of the patients went into clinical remission 

due to CPT. Keeping in view of this, CPT might be 

considered as a therapeutic alternative to minimize the side 

effects [39]. 

 

7. Diet and CD 

There is no special diet proven effective for CD, however 

certain foods cause flare-ups in the symptoms of the disease. 

The foods like dairy, high-fiber grains, alcohol and hot spices 

which aggravate the symptoms need to be avoided. 

Deficiency of nutrients is another common worry since 

inflammation in the CD interferes with nutrient absorption. 

Hence, people with CD need a nutrient-rich diet with 

adequate calories, protein and healthy fats. The recommended 

foods include probiotics and prebiotics, with dietary 

supplements such as iron, calcium, vitamin D, folate, zinc and 

vitamin B 12 to prevent or treat deficiencies. However, 

further clinical investigation of the different diets should be 

valuable in the greatest unsolved challenge of CD [40]. 

 

8. Physical exercise in CD 

Prescribing physical exercises in CD patients remained 

speculative because there were only three studies so far been 

carried out on these patients, which might not be enough to 

make detailed recommendations and to narrate how training 

sessions should be structured. However, according to the 

previous clinical findings/studies, two main types of physical 

interventions have been suggested: aerobic activity and 

muscular resistance trainings [41]. 

 

9. Aerobic activity:  

Walking or aerobic exercise should be recommended for CD 

patients for beneficial effects on their quality of life. It has 

been shown that CD patients can walk 3.5 kms on an average 

without experiencing any sort of exacerbation in symptoms. 

In case of any fatigue or any aggravating sign, aerobic activity 

must be stopped [42]. Finally, it must be noted that although 

other aerobic activities such as swimming, pedaling on a 

recumbent bike or weight-bearing walking could be advisable, 

currently there is no available information regarding their 

effects on CD patients [43]. 

 

10. Muscular resistance training:  

This is gold standard exercise treatment to prevent bone loss 

and to improve body composition in CD patients. The training 

sessions should start with a 5-minute warm-up, consisting of 

general whole body mobility and finish with a 5-minute cool-

down period of muscular stretching. In order to avoid the 

intensification of symptoms, patients should rest for 15-30 s 

in between each exercise [44]. 

In regard to the physical exercise on CD patients, it is 

important to follow some practical advices from an exercise 

physiologist or sport physician. It also depends on age, fitness 

level, exercise goals and preferences. Finally, the status of the 

CD must be noted, whether remission or with mild activity or 

with high and then suitable exercises are recommended [45].  

 

 

11. Yoga practices, Pranayama and CD 

With origins in ancient India, the practices of yoga are being 

incorporated into treatment methodology for everything right 

from IBD [Both Crohn’s disease and Ulcerative colitis (UC)] 

to arthritis. The researchers found that the meditation aspect 

of yoga that relieves stress also inhibits the inflammation and 

immune system in people with IBD. In people suffering from 

IBD over 1000 genes were altered by the yoga and 

meditation. Yoga is a great way to exercise and de-stress. It 

consists of a mixture of 5 main practices – asana, breathing 

practices, meditation techniques, relaxation and nutrition. 

These all techniques combine to become yoga. Yoga helps to 

detoxify body and removes toxins and bacteria in the body. 

Also it improves flexibility, tones and strengthens muscle. It 

revitalizes refreshes and energizes the body with ease and 

decrease the sense of pain and discomfort [46]. 

 

12. Maintenance of Remission:  

The idea of deep remission is a very important evolving 

concept because clinicians are now treating patients with the 

goal of not only obtaining clinical remission but also 

achieving full bowel healing. Maintenance of remission is 

quite a difficult task in CD. Understanding the etiological 

factors and also using new medicinal agents aim at the 

subsequent maintenance of remission. The Immuno 

modulators have an established role in CD maintenance. 

Treatment of patients with the anti-tumor necrosis factor 

alpha antibody (TNF-α antibody), infliximab has been shown 

to be effective in the induction of remission. It was also 

observed that this drug delayed relapse and maintained 

remission. However, the results obtained were unsatisfactory. 

Hence, in order to maintain the remission of CD, an insight 

into current and emerging therapeutic agents are needed for 

potential therapy in future.  

  

13. Conclusion 

Crohn’s disease is a perpetual disease with no known cure. 

However medications are serving as a prominent tool in 

diminishing its symptoms. Beyond anti-tumor necrosis factor 

agents, selective lymphocyte inhibitors are proposed as potent 

drugs for IBD. Novel biological agents like Tofacitinib and 

Utsekinumab which are in different phases of clinical trials 

are expanding the treatment options for CD. But with the 

usage of medications, increase in the side effects and 

progression of disease condition has been perceived. Hence 

the better way of attaining remission is to bring legitimate 

changes in the life style like adapting yoga, pranayama and 

physical exercises in the daily routine. Research is still in 

progress to hit an agent which succor in satisfactory remission 

of Crohn’s disease. 
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