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Liver News Column

New therapeutic options for bile acid malabsorption diarrhea
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We have read with great interest the work published 
recently by Kårhus et al. (1) where they describe the 
efficacy of the glucagon-like peptide-1 (GLP-1) agonist 
Liraglutide in two patients diagnosed with severe bile acid 
malabsorption (BAM) by causing a complete remission of 
symptoms.

In 1972, Hofmann and Poley (2) studied 9 patients with 
intestinal resection and bile acid diarrhea (BAD) to define 
the importance of BAM in the pathogenesis of chronic 
diarrhea in this type of patients, as well as the benefit shown 
using cholestyramine and dietary changes. They found that 
resections of <1 meter responded well to treatment with 
bile acid sequestrants (BAS) while those who had resections 
of >1 meter did not have benefits with the use of BAS 
presenting even more episodes of diarrhea and steatorrhea, 
but they responded well to dietary changes by replacing 
long-chain triglycerides with medium-chain triglycerides.

It is currently known that BAD is one of the most 
frequent causes associated with chronic diarrhea (diarrhea 
>4 weeks). It is estimated that in developed countries 5% 
of the population has chronic diarrhea, and approximately 
25–33% are secondary to BAD (3). Globally, a prevalence 
of BAD of 1% is estimated (4). For its classification BAM 
has been divided into 3 types (5): in type 1 (secondary to an 
ileal dysfunction) it mainly includes patients with Crohn’s 
disease and/or intestinal resection. The mechanism involved 
is an alteration in the absorption of bile acids (BAs). In type 
2 (idiopathic) it generally occurs in patients with irritable 
bowel disease (IBD), the mechanisms predominantly 
involved in this type are alterations in gastrointestinal (GI) 
motility and intestinal dysbiosis in post-infectious diarrhea. 
In type 3 (secondary to GI disorders not associated with 

ileal dysfunction) there are included patients with chronic 
pancreatitis where alterations in the secretion of bicarbonate 
coexist, in celiac disease where atrophy of the intestinal 
mucosa is seen, in postvagotomy patients where an increase 
in GI motility is associated and in postcholecystectomy 
patients due to impaired enterohepatic circulation. 
Regardless the clinical spectrum of BAM, in all 3 types 
there is an alteration in the transport and receptors of BAs 
in the intestine due to a modification of the BAs pool (5) 
(Figure 1).

Despite being a frequent condition among patients with 
chronic diarrhea, it is still an underdiagnosed condition. 
Different methods have been used to try to diagnose BAM, 
the best method currently described is the 75-selenium 
homocholic acid taurine (SeHCAT) test. It is a nuclear 
medicine investigation considered to be the gold standard 
for the diagnosis of BAM by providing a quantitative 
assessment to estimate the severity and the possible 
response to therapy (6). From the work of Hoffman and 
Poley, the BAS (cholestyramine, colestipol and colesevelam) 
were considered the treatment of choice for this disease 
although its therapeutic success has been questioned. BAS 
are polymeric resins with the ability to bind to BAs in the 
small intestine, reducing their absorption and increasing 
their elimination through feces. This causes a de novo 
synthesis at the liver and a decrease in plasmatic LDL-C 
concentration (7). BAS are also involved in triglyceride 
metabolism by increasing plasmatic VLDL concentrations, 
this effect is partly mediated by Farnesoid X receptor (FXR), 
considered as the main nuclear receptor that regulates BAs 
synthesis and other compounds such as glucose, lipids and 
aminoacids (7). The treatment with BAS changes the BAs 
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pool making them less effective to activate FXR (8).
Furthermore, in the last decade it has been seen 

suggested that BAS influence glucose metabolism by 
changing the BAs pool obtained with the treatment of these 
drugs which can activate with greater affinity the G protein-
coupled bile acid receptor 1 (TGR5). This receptor is 
involved in the metabolism of BAs in an independent way of 
FXR and fibroblast growth factor-19 (FGF-19). Once BAs 
activate TGR5, internalization of the receptor is promoted 
by increasing intracellular levels of cAMP and activation of 
protein kinase A stimulating the intestine L cells to release 
GLP-1. This theory is supported by an experimental study 
carried out in rats with type 2 diabetes mellitus (T2DM) 
which received treatment with BAS, resulting in an increase 
in the expression of GLP-1, YY peptide and insulin release 
compared with the control group (9). In addition, in another 
clinical study with patients with T2DM treated with BAS, a 
postprandial increase in GLP-1 was seen at 2 hours (10). 

In this case series published by Kårhus et al. (1) 
both patients were taking liraglutide for presenting the 
comorbidities of overweight and T2DM respectively. 
Although they remitted the BAD episodes, in the second 
case it was observed that 7 months after starting treatment, 
a SeHCAT test was repeated showing 5% persistence so it 
would be important to evaluate this situation in detail.

In this context, how can we explain the clinical 
improvement of GLP-1 in these patients?

GLP-1 is a human incretin secreted basolaterally by L-cells 
in response to various stimuli like glucose, aminoacids, 
BAs and gut microbiome (11). The abundance of GLP-1 
secreting L-cells increases towards the distal end of the GI 
tract (12). Glucose and aminoacids activate small intestinal 
L-cells whereas colonic L-cells express receptors for BAs. 
GLP-1 receptors have also been detected in the myenteric 
plexi in the GI tract which act as a neural regulator of gut 
contractile activity (13). In the upper part of the GI tract, 
GLP1 appears to have a mollifying effect on gut function. 
Using vagal neural pathways, GLP-1 has been shown to 
delay gastric emptying and small intestinal secretion and 
motility, whereas in colon it increased colonic transit, also 
through vagal signaling (11). In a clinical trial in which a 
synthetic GLP-1 analogue was administered to a mixed 
group of 99 IBD patients, anti-spasmodic and pain-relieving 
effects were reported in these patients vs. placebo group (14). 
Gut microbiota should also be studied in patients with BAM 

since it has been suggested that GI motility is accelerated 
in intestinal dysbiosis while suppressing the expression of 
GLP-1 receptor in myenteric neural cells (13). Another 
association that would be important to investigate in those 
patients is the role that GLP-1 has on apical sodium-
bile transporter (ASBT). It is known that when there is 
an increase of BAs in postprandial state, FXR inhibits the 
expression of ASBT and promotes the expression of ileal 
bile acid-binding protein (IBABP) thus preventing the 
excessive flux of BAs into the liver and decreasing BAs 
synthesis by inhibiting CYP7A1 avoiding cytotoxicity (15) 
(Figure 1). However, the relationship between GLP-1 and 
ASBT has not been established.

As mentioned before, FXR plays an important role in 
the pathophysiology of BAM, so it has also been considered 
as a therapeutic target. In 2018, Hvas et al. (16) published 
a case report where they described the effectiveness in the 
use of obeticholic acid in a patient with severe BAM and 
the antecedent of Crohn´s disease. Obeticholic acid is a 
selective FXR agonist generally used for the treatment of 
primary biliary cirrhosis. For the management of diarrhea 
in this patient, the use of BAS was first resorted without 
obtaining any significant clinical effect, the use of liraglutide 
was continued without improvement and finally the use 
of obeticholic acid was administered presenting a clinical 
improvement within a few days.

In this case the therapeutic failure of liraglutide might be 
explained by the type of patient, since having the diagnosis 
of Crohn’s disease (BAM type 1) made it impossible to 
absorb BAs despite the motility effects caused by agonism of 
GLP-1. The obeticholic acid by agonizing FXR decreased 
the synthesis of hepatic BAs leading to the remission 
of BAM by decrease in the BAs pool. This could show 
that depending on the type of BAM, it would be the best 
therapeutic tool for their control, despite this, none of the 
previously mentioned studies have the level of evidence 
enough to suggest one treatment over another.

In conclusion, BAM is a frequent cause of chronic 
diarrhea which currently does not have a specific first-
line treatment, the pathophysiological mechanisms in 
which BAM is involved at this time are better understood. 
However, the treatment for BAM remains a clinical 
challenge in real life. The results of Kårhus et al.’s study (1) 
open a new line of research to explore more effective new 
treatments such as the GLP-1 agonists. In future studies, 
time and dose-dependent clinical trials are necessary to find 
out the efficacy, safety and tolerability of this drug.
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