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Abstract:

This review study was conducted to investigate the association between inflammatory bowel disease
(IBD) and the development of cholelithiasis at Liaquat University of Medical and Health Sciences
Jamshoro Pakistan in the duration from November, 2023 to April, 2024. Individuals with 1BD,
particularly those with Crohn's disease, may have an elevated risk of developing gallstones compared
to the general population. Ulcerative colitis and Crohn's disease are both classified as inflammatory
bowel diseases (IBD), which are chronic inflammatory disorders affecting the gastrointestinal tract.
Studies have suggested that the risk of gallstones may be more prominent in individuals with Crohn's
disease compared to ulcerative colitis. Researchers are still working that how different types of
Inflammatory Bowel Disease (IBD) might be connected to the formation of gallstones. Gallstones are
hard particles that can form in the gallbladder. The relationship between these digestive conditions is
not completely clear, and studies have given different and sometimes unclear results. In other words,
scientists are still working to understand how IBD and gallstones might be linked, and there's no clear
answer just yet.
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Overview of the inflammatory bowel disease and gall stone:

Cholelithiasis refers to the formation of gallstones in the gallbladder.(1) Gallstones are solid particles
that form from the bile components, such as cholesterol, bilirubin, and calcium salts. Cholelithiasis
encompasses gallbladder stone disease (GSD), intrahepatic stones (IHSs), and common bile duct
(CBD) stones.(2) The distinction among these lies in the distribution of stones within the biliary trees.
A number of research shows that people with inflammatory bowel disease (IBD), particularly those
diagnosed with Crohn's disease, may be more prone to an elevated likelihood of developing
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cholelithiasis.(3, 4)

The exact mechanisms linking IBD and cholelithiasis are not fully understood.(5) However, factors
like inflammation, malabsorption, and changes in bile composition in individuals with IBD may
contribute to the formation of gallstones.(5, 6)

IBD is a term that encompasses two main conditions: Crohn's disease and ulcerative colitis. Both of
these conditions are chronic inflammatory disorders of the gastrointestinal tract.(7, 8) While they are
not typically associated with high mortality rates, they can significantly impact an individual's quality
of life and daily functioning due to the chronic and relapsing nature of the diseases. The incidence of
IBD in Asia has seen a rapid increase due to heightened disease awareness, advancements in
diagnostic tools, and the adoption of a more westernized lifestyle.(9) GSD represents the predominant
form of cholelithiasis, and in Pakistan, the reported prevalence of cholelithiasis is approximately 8%
in individuals over the age of 40 and 20% in those over the age of 60 years.(10) Cholelithiasis
currently exhibits a prevalence rate of 10-15% in Western countries, whereas in Asian communities,
the prevalence is reported to be lower, ranging from 3-4%.(11, 12) Although there is currently a lack
of data from Pakistan, a previous study carried out in the Southern Sindh region found that
cholelithiasis was the reason for 9.03 percent of procedures.(13) In the Pakistani population, the
prevalence rate was reported to be 4.2% for men and 14.2% for women.(14) The occurrence of
gallbladder stone disease (GSD) is reportedly associated with factors such as age, female sex, and
metabolic disorders.

Both types of IBD such as Crohn's disease (CD) and ulcerative colitis (UC) are involve inflammation
of the digestive tract, but they have distinct characteristics and can affect different parts of the
digestive system.(15) Over the past few decades, there has been a noticeable increase in the incidence
of inflammatory bowel disease (IBD) in Asia. The increasing prevalence of IBD in developing regions
underscores the complex interplay between genetic, environmental, and lifestyle factors in the
development of these conditions.(16) As a result, IBD is now recognized as a global health concern,
and healthcare systems around the world are adapting to address the rising incidence of these chronic
inflammatory disorders.

Clinical significance of the study:

The relationship between IBD and cholelithiasis (gallstones) has been recognized, and several studies
have explored this association.(17) Clinical significance arises from the potential impact on the
management and health outcomes of individuals with both conditions. Patients with IBD, including
both Crohn's disease and ulcerative colitis, have been found to be at an increased risk of developing
cholelithiasis compared to the general population. Various factors contribute to the development of
gallstones in individuals with IBD. These may include malabsorption of bile salts, alterations in the
composition of bile, and changes in gut motility. Surgical interventions, such as bowel resection, may
further increase the risk of gallstone formation in IBD patients.

Objective: To investigate the association between inflammatory bowel disease (IBD) and the
development of cholelithiasis.

The review study aims to contribute to the existing knowledge base, providing valuable insights into
the relationship between inflammatory bowel disease and cholelithiasis and potentially informing
clinical practices and patient care strategies.

Epidemic disease: Inflammatory bowel disease with cholelithiasis is considered a non-epidemic
disease.(18) There is a well-recognized relationship between gallstones (GS) and Crohn's disease
(CD) that has been acknowledged since the 1960s.(19) The prevalence of Crohn's disease in
individuals with gallstones has been estimated to be around 13-14%, based on reports from different
series.(20, 21)

However, the relationship may be subject to variability when assessing another type of inflammatory
bowel disease, ulcerative colitis (UC). In other words, the association between gallstones and UC
might not be as consistent or well-established as it is with Crohn's disease. The prevalence of IBD has
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been increasing in some regions, but this is generally attributed to a combination of genetic,
environmental, and immunological factors rather than being characterized as an epidemic.

IBD increases the incidence of disease:

Cholestasis refers to a condition where the flow of bile (a digestive fluid produced by the liver) is
impaired, leading to a buildup of bile components in the liver or bloodstream. There is an association
of IBD with an increased risk of gallstones (cholelithiasis) rather than cholestasis specifically.(22)
The reasons for this association include factors such as malabsorption of bile salts, changes in bile
composition, and alterations in gut motility. BAs as important aetiological agents in the pathogenesis
of IBD.

There were studies exploring the changes in bile acid (BA) composition in patients with inflammatory
bowel disease (IBD), including Crohn's disease and ulcerative colitis. However, specific landmark
studies may have been conducted since then. Studies have suggested that individuals with IBD may
exhibit alterations in the composition of the bile acid pool. IBD patients may experience
malabsorption of bile acids in the small intestine, leading to changes in the concentration and
composition of bile acids in the gastrointestinal tract. Duboc et al. (23) illustrated that individuals
diagnosed with colitis (n = 42: 12 with Crohn's disease, 30 with ulcerative colitis) exhibit
compromised bile acid (BA) metabolism during active disease. This is distinguished by deficiencies
in deconjugation, the conversion to secondary bile acids (SBASs), and desulphation, with a particular
emphasis on these abnormalities in the context of active colitis. In a recent and extensive study (24)
involving untargeted metabolomic and shotgun metagenomic profiling of stool samples, both in the
discovery cohort (n = 155) and the validation cohort (n = 65) consisting of individuals with
inflammatory bowel disease (IBD) and non-1BD controls, consistent patterns emerged. The study
encompassed the analysis of over 8000 measured metabolites. The findings indicated a notable
increase in the abundance of primary bile acids (PBAs) such as cholic acid (CA) and
chenodeoxycholic acid (CDCA) among IBD patients. In parallel, there was a corresponding decrease
in secondary bile acids (SBAs) such as lithocholic acid (LCA) and deoxycholic acid (DCA) in
individuals with IBD. These observations provide valuable insights into the altered metabolic and
metagenomic profiles associated with IBD. The research conducted by Jacobs et al.(25) in pediatric
inflammatory bowel disease (IBD) patients has yielded comparable results. In their study, they noted
heightened levels of primary bile acids (PBAS) and/or their conjugated forms, specifically cholic acid
(CA), chenodeoxycholic acid sulphate (CDCA sulphate), and 7-sulphocholic acid (7-sulphoCA).
Additionally, less familiar bile acids, such as 7-ketodeoxycholic acid and 3-sulfodeoxycholic acid,
were observed at altered levels in individuals diagnosed with IBD (31). These findings further
contribute to the understanding of the distinctive bile acid profiles associated with pediatric IBD.
These findings imply a consistent impairment in bile acid (BA) metabolism among individuals with
inflammatory bowel disease (IBD). This leads to an elevated presence of primary bile acids (PBAS)
and/or their conjugated forms, accompanied by a decrease in secondary bile acids (SBAS) in patients
with IBD.(26, 27) The study conducted by Lee et al.(28) observed an association between lower levels
of fecal deoxycholic acid (DCA) and increased levels of intestinal inflammation in patients with
inflammatory bowel disease (IBD). This suggests that reduced concentrations of DCA in fecal
samples may be indicative of higher levels of inflammation within the intestinal tract among
individuals diagnosed with IBD.

Relationship between gut microbe and bile acid metabolism:

The human gut is believed to harbor over 1,000 phylotypes, encompassing a gene count that is 100
times greater than that present in the human genome.(29) This collection of microorganisms, known
as the gut microbiota (GM), comprises bacteria, archaea, viruses, and fungi, categorized into six
divisions or phyla: Firmicutes, Bacteroidetes, Proteobacteria, Acinetobacteria, Fusobacteria, and
Verrucomicrobia.(30, 31) The gut microbiota plays a crucial role in maintaining the health of its
human host, and bile acids are among the metabolites that contribute to this symbiotic relationship.
The gut microbiota further modulates the composition and function of bile acids through a process
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known as bile acid metabolism. Primary bile acids, synthesized in the liver, can be transformed into
secondary bile acids by the enzymatic activity of specific gut bacteria. These secondary bile acids
have diverse biological activities and can influence host metabolism in several ways.

It is well known that bile acids (BA) function as signalling chemicals that act through the G protein-
coupled membrane receptor 5 (TGR5) and the farnesoid X receptor (FXR). These receptors are
essential for the start of signalling cascades that trigger the expression of genes linked to the
metabolism of carbohydrates, lipids, and bile acids. Furthermore, they play a role in the control of
inflammation and energy consumption, mostly in the tissues of the liver but also affecting other
organs.(32, 33)

The bile acids (BA) found in the human body include primary ones like colic and chenodeoxycholic
acids, and secondary ones like deoxycholic and lithocolic acids.(34, 35) Making these bile acids is a
complex process that involves different enzymes found in various parts of cells, like the endoplasmic
reticulum, mitochondria, cytosol, and peroxisomes. There are two ways the body can create bile acids
from cholesterol. The first one, called the classical pathway, happens in liver cells and is often referred
to as the neutral route. The second way, known as the alternative pathway, takes place in the gut.(35)
The classical pathway is responsible for more than 90% of bile acid synthesis, making it the main
route for creating these acids.(36) Under normal physiological conditions, the alternative pathway is
responsible for the synthesis of secondary bile acids, contributing to less than 10% of the total bile
acid synthesis.(37)

It has been noted that the GM participates in the deconjugation, dehydroxylation, and reconjugation
of these molecules during the biotransformation of BA.(38) Furthermore, it has been acknowledged
that bile acids (BA) possess antimicrobial properties capable of impairing bacterial cell membranes,
thereby preventing excessive bacterial growth.(39) Bile acids also play a role in controlling the
proliferation and makeup of the intestinal microbiota through interactions with FXR and TGR-5. This
regulatory mechanism serves to safeguard the liver and intestine from inflammation. According to a
study by David et al.(40), consuming an animal-based diet quickly changed the composition of the
gut microbiota (GM). This change included an increase in the number of bile-tolerant bacteria, namely
Bacteroides and B. wadsworthia, and a decrease in the number of Firmicutes. The results of this
investigation suggested a link between dietary fat, bile acids (BA), and the growth of bacteria, which
may have consequences for inflammatory bowel diseases (IBDs) such as Crohn's disease.

IBD related drugs may increase the incidence of disease:

IBD is a chronic inflammatory condition of the gastrointestinal tract, and managing it often involves
the use of various medications. While medications can be effective in controlling symptoms and
preventing flare-ups, some drugs may have side effects or complications associated with their use.
There is evidence to suggest that certain medications used to treat inflammatory bowel disease (IBD),
particularly corticosteroids, can increase the risk of cholelithiasis. Medications associated with the
onset or exacerbation of conditions resembling Inflammatory Bowel Disease (IBD) include
isotretinoin, antibiotics, non-steroidal anti-inflammatory drugs (NSAIDs), oral contraceptives,
mycophenolate mofetil, etanercept, ipilimumab, rituximab, and sodium phosphate. Isotretinoin is
primarily used for severe acne and has been associated with the development or exacerbation of
inflammatory bowel disease in some individuals. In the gastrointestinal tract (GIT), this inhibitory
effect could potentially hinder the innate immune response to bacterial stimulation in the lumen,
resulting in an amplified immune response. A recent study highlighted a case involving a 27-year-old
female who exhibited chronic inflammation of the colon, including cryptitis, following isotretinoin
treatment. About 1013-1014 bacteria are found in the gastrointestinal tract (GIT), and they are critical
for immune system development because they promote immunological tolerancel4. According to a
recent study, these antibiotics change the gut flora and may be a factor in IBD. There is a relationship
between the number of antibiotic dispensations and the risk of developing IBD. It mean as the dosage
of antibiotic use increases, the risk of developing IBD also increases proportionally.

It has been stated that approximately 20-30% of individuals with IBD may experience arthritis.
Therefore, there is a possibility that existing cases will worsen or possibly spark new ones19,20. They
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function by preventing the production of prostaglandins, which are crucial for mucosal defence
systems, by inhibiting cyclooxygenase (COX).

IBD includes conditions like Crohn's disease and ulcerative colitis, mycophenolate mofetil is
sometimes considered as a treatment option. However, it is not a first-line therapy for IBD. Research
on the use of mycophenolate mofetil in IBD is limited, and its efficacy can vary among individuals.
Some studies suggest that it may be effective in inducing and maintaining remission in certain cases
of Crohn's disease or ulcerative colitis. Rituximab, a monoclonal antibody, has been explored as a
potential treatment for inflammatory bowel disease (IBD), encompassing conditions such as Crohn's
disease and ulcerative colitis. This investigation has been particularly focused on cases where
traditional therapies have proven ineffective.

Sodium phosphate is indeed used as a hyperosmotic solution in colorectal cleansing preparations for
procedures such as colonoscopy. It works by causing water to be drawn into the colon, which helps
to cleanse the bowel before the procedure. However, there have been reports of nonspecific aphthoid
lesions, similar to those seen in Crohn's disease (CD), in some patients who have undergone
colonoscopy preparation with sodium phosphate. These lesions are believed to be a result of the toxic
effects of sodium phosphate on the mucosa. The relationship between sodium phosphate and the
development of inflammatory bowel disease (IBD) is not well-established.

Demographic characteristics such as gender and age:

It has been stated in the literature that individuals with IBD, especially those with Crohn's disease,
may have an increased risk of developing cholelithiasis. The risk of developing gallstones increases
with age, especially after the age of 40. Older individuals are more prone to gallstone formation. The
risk of developing gallstones increases with age, and the prevalence is higher in older adults compared
to younger individuals. Aging can lead to changes in the composition of bile, making it more prone
to forming solid particles and stones. As individuals with IBD age, the cumulative effects of
inflammation and changes in bile composition may contribute to an increased risk of developing
gallstones.

Gallstone disease is indeed a common disorder worldwide, and the composition of gallstones can
vary. Hormonal factors in women, especially during reproductive years and pregnancy, can influence
both IBD and cholelithiasis. Gender-specific considerations may affect the relationship between these
conditions. Rates of gallstones are two to three times higher among women than men. Female
hormones, such as estrogen, play a significant role in the formation of gallstones. Estrogen increases
the concentration of cholesterol in bile and reduces gallbladder motility, both of which contribute to
the formation of gallstones. The higher rates of gallstones among women compared to men are largely
a phenomenon of the childbearing age, influenced by hormonal factors associated with menstruation,
pregnancy, and the use of hormonal contraceptives. The risk tends to equalize after menopause when
estrogen levels decline.

Nutritional status: Nutritional status can play a significant role in the relationship between
inflammatory bowel disease (IBD) and cholelithiasis (gallstone formation). Both conditions are
influenced by various factors, including dietary habits, nutrient absorption, and overall nutritional
status. Individuals with IBD, such as Crohn's disease and ulcerative colitis, often experience
inflammation in the gastrointestinal tract. This inflammation can lead to malabsorption of nutrients,
including fat-soluble vitamins like A, D, E, and K.

Nutrition holds a crucial position in the clinical management of individuals with inflammatory bowel
disease (IBD). Generally, nutritional therapy can be categorized as either supportive or primary
treatment. Supportive therapy focuses on addressing malnutrition, correcting macronutrient
deficiencies, and reversing associated metabolic or pathological consequences. Additionally, it
involves offering guidance on specific dietary regimens. This approach should be considered for all
patients diagnosed with inflammatory bowel disease.

Malabsorption of fats can result in changes in bile composition and a higher concentration of
cholesterol, increasing the risk of gallstone formation. Nutrient deficiencies, common in individuals
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with IBD due to malabsorption and inadequate dietary intake, may affect gallbladder function and
increase the risk of gallstones. For example, deficiencies in fat-soluble vitamins may disrupt the
metabolism of bile salts, contributing to the formation of gallstones. Certain dietary factors are
associated with both IBD and gallstone formation. A diet high in refined carbohydrates, low in fiber,
and rich in saturated fats may contribute to inflammation in the gastrointestinal tract and an increased
risk of gallstones.

Nutrient-rich diets with an emphasis on fruits, vegetables, and whole grains can support overall health
and potentially reduce the risk of both conditions.

Several factors contribute to malnutrition in inflammatory bowel disease (IBD). These include
diminished oral intake, malabsorption, elevated nutrient losses from the gastrointestinal tract, drug—
nutrient interactions, and heightened nutritional requirements. The reported prevalence of protein—
energy malnutrition in individuals with inflammatory bowel disease varies and falls within the range
of 20-85%. (41, 42) Hypoalbuminemia is observed in a significant percentage of hospitalized patients
with Crohn's disease and ulcerative colitis, ranging from 25% to 80% for Crohn's disease and 25% to
50% for ulcerative colitis. (43) There is a lack of consensus regarding whether the basal metabolic
rate is elevated in inflammatory bowel disease.

Site of lesion and degree of disease activity and duration:

IBD includes conditions like Crohn's disease and ulcerative colitis. The site of the lesion in the
gastrointestinal tract can vary. Crohn's disease can affect any part of the digestive tract, from the
mouth to the anus, while ulcerative colitis primarily affects the colon and rectum.

Inflammatory bowel diseases (IBD) exhibit a diverse array of extra intestinal manifestations, with
hepatobiliary disorders (HD) being one of them.(44) HD are documented in both ulcerative colitis
(UC) and Crohn's disease (CD), with a higher prevalence typically associated with UC.(45) The
clinical progression of these disorders frequently occurs independently of the course of the concurrent
inflammatory bowel disease (IBD). It is crucial to conduct regular screening for HD in individuals
with IBD, as approximately 5% of adults with these conditions are at risk of developing liver
disease.(46) Some studies have suggested an association between IBD and NAFLD, a condition
characterized by the accumulation of fat in the liver.(45) NAFLD can progress to more severe forms,
such as non-alcoholic steatohepatitis (NASH) and cirrhosis.(47)

IBD patients may also develop autoimmune hepatitis, a condition where the body's immune system
mistakenly attacks the liver cells, leading to inflammation and liver damage.(48, 49) The exact
mechanisms linking IBD and liver disease are not fully understood, but it is believed that
inflammation and immune system dysregulation play key roles. Around 70% to 80% of individuals
diagnosed with Primary Sclerosing Cholangitis (PSC) also experience concurrent Inflammatory
Bowel Disease (IBD), while approximately 1.4% to 7.5% of those with IBD will go on to develop
PSC.(50)

The duration and severity of IBD can vary significantly among individuals. Some people may
experience only occasional flare-ups or short episodes of symptoms, while others may have a more
chronic and persistent course of the disease. The unpredictable nature of IBD makes it challenging to
predict the specific duration or course for any given individual.

Treatment:

The primary goal of treating inflammatory bowel disease (IBD) is to reduce inflammation in the
gastrointestinal tract, which helps alleviate the signs and symptoms associated with the condition.
Anti-inflammatory drugs, immunosuppressants, and biologics are commonly used to control
inflammation and manage symptoms. These medications may include aminosalicylates,
corticosteroids, immunomodulators, and drugs that target specific pathways involved in
inflammation. In some cases, particularly when medications and other treatments are not effective or
complications arise, surgery may be necessary. Surgery may involve removing damaged portions of
the digestive tract. When it comes to treating inflammatory bowel disease (IBD), the medications
mainly focus on two things: the immune system and the tiny living organisms (microbiota) in our gut.
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For the microbiota, we use antibiotics to fight against harmful bacteria and probiotics to support the
good ones. For the immune system, we use biologics and antibodies to control its overreaction, which
is causing inflammation in the digestive tract. So, the drugs help by targeting these specific aspects
related to the immune system and gut bacteria. In a recent study t has been stated that using biologics,
especially a type called TNFa inhibitors, early on in the treatment of Crohn's disease (CD) can have
some positive effects. Specifically, it showed that using these medications in the beginning can reduce
the need for corticosteroids (another type of medication) and can also lower the chances of needing
surgery for Crohn's disease later on.(51) This suggests that early use of biologics might be beneficial
in managing and preventing certain complications associated with Crohn's disease.

Aminosalicylates:

Aminosalicylates are commonly used as the first line of treatment to maintain remission in ulcerative
colitis (UC).(52) They work by acting on the cells lining the intestine (epithelial cells) in several ways.
These medications help control the release of substances like lipid mediators, cytokines, and reactive
oxygen species, which are involved in the inflammatory process. By doing so, aminosalicylates aim
to keep the inflammation in check and maintain a state of remission in individuals with ulcerative
colitis.(53) The drug mesalamine (also known as 5-aminosalicylic acid or 5-ASA) is a common
treatment for conditions like ulcerative colitis. One of the earliest versions of this drug is sulfasalazine,
which is made up of two parts: 5-ASA and sulfapyridine, connected by a link called an azo bond.
When sulfasalazine reaches the colon, bacteria break the azo bond, releasing the active part (5-ASA)
and an inactive part (sulfapyridine). However, sulfapyridine, even though inactive, can cause side
effects. To address this, a new drug called olsalazine was developed. Olsalazine still has two 5-ASA
molecules, but they are linked together differently (by an azo bond), aiming to reduce side effects and
improve the effectiveness of the treatment. The typical dose of mesalamine is 4 grams per day.(54)
This amount is usually divided into four separate doses, taken with food to minimize side effects. If
necessary, the dose can be increased to a maximum of 6 grams per day, but as the dose goes up, the
likelihood of side effects also increases.

When people with ulcerative colitis take sulfasalazine, 10-45% of them may experience side effects
such as headaches, nausea, and fatigue. Serious allergic reactions like rash, fever, and more severe
conditions (Stevens-Johnson syndrome, pancreatitis, agranulocytosis, or alveolitis) are rare but can
occur.(53)

Additionally, sulfasalazine interferes with the absorption of folate in the intestine. Folate is an
important vitamin for the body. So, individuals taking sulfasalazine are often given folate supplements
to make sure they still get the necessary amount of this vital nutrient.(55)

Corticosteroids:

Corticosteroids are medications used to treat mild to moderate active cases of ulcerative colitis (UC)
and Crohn's disease (CD).(56) To minimize the overall side effects and maximize the effectiveness in
the colon, different formulations of corticosteroids have been created. Steroid-responsive patients
(40%) exhibit clinical improvement and remission upon tapering their dose; steroid-dependent
patients (20%) experience a resurgence of symptoms following an initial response to glucocorticoids;
and steroid-independent patients (%) do not respond to steroid therapy due to up-regulated levels of
the mdr gene or altered levels of corticosteroid binding globulin.(57) Prednisone is typically
recommended with an initial dose ranging from 40 to 60 mg per day, and this amount is gradually
reduced over several weeks to months. When the dosage exceeds 40 mg per day, individuals may
experience side effects like a round and swollen face (moonface), acne, swelling (edema), and early
sleep and mood disturbances. Prolonged use of prednisone can lead to health issues such as high blood
sugar-induced visual problems (cataracts), bone conditions like osteoporosis and osteonecrosis, and
an increased vulnerability to infections.

Immunosuppressants:
Immunosuppressants, originally designed as anticancer drugs, are now used to treat Inflammatory
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Bowel Disease (IBD). These medications are typically given to patients who do not respond to steroids
and aminosalicylates, or for those in whom the disease returns when steroids are stopped. While they
can have notable side effects, they are generally considered safer and better tolerated compared to
prolonged corticosteroid therapy. Immunosuppressants work by dampening the activity of the
immune system, helping to reduce inflammation in conditions like IBD. Cyclosporine, Methotrexate,
Azathioprine (AZA), and 6-mercaptopurine (6-MP) are immunosuppressive medications commonly
used in the treatment of Inflammatory Bowel Disease (IBD), particularly in cases where other
medications have not been effective or are not well-tolerated.

Methotrexate: Methotrexate is a medication commonly used as a disease-modifying anti-rheumatoid
drug (DMARD) for treating rheumatoid arthritis. In the context of Crohn's disease (CD), it is effective
in inducing remission or preventing relapses, especially in individuals who don't respond well to or
cannot tolerate Azathioprine (AZA) or 6-mercaptopurine (6-MP). Methotrexate works by inhibiting
dehydrofolate reductase, a key enzyme involved in DNA synthesis, leading to decreased inflammation
and cell death. The typical dosage is an intramuscular injection of 15-25 mg once a week. However,
it's important to note that overdose can lead to side effects like nausea, vomiting, diarrhea, stomatitis
(inflammation of the mouth), leukopenia (low white blood cell count), and pneumonitis.(58)
Therefore, the dosage is carefully managed to minimize these potential side effects.

Tacrolimus: Tacrolimus is an immunosuppressive medication that can be used in the treatment of
severe Crohn's disease (CD). It belongs to a class of drugs known as calcineurin inhibitors and works
by suppressing the immune system.

Conclusion:

The association between the different subtypes of Inflammatory Bowel Disease (IBD) and the
subtypes of cholelithiasis (gallstone formation) is a topic of ongoing debate in epidemiological
studies. The relationship between the two conditions is not yet fully understood, and research findings
have been inconsistent or inconclusive. The subtypes of IBD, such as Crohn's disease and ulcerative
colitis, may have different implications for the development of gallstones, and factors such as
inflammation, altered bile composition, and medication use may contribute to this complex
relationship. Further research is needed to clarify the association between specific subtypes of IBD
and cholelithiasis.
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