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Abstract
Gastrointestinal amyloidosis (GIA), a protein deposition disorder, represents a complex
common pathway that encompasses multiple etiologies and presentations. It represents a
significant diagnostic and treatment challenge. The disease results from the deposition of
insoluble extracellular protein fragments that have been rendered resistant to digestion. GIA
can be acquired or genetic, and most commonly results from chronic inflammatory disorders
(AA amyloidosis), hematologic malignancy (AL amyloidosis), and end-stage renal disease
(Beta-2 amyloidosis). The deposition of these abnormal proteins interferes with
gastrointestinal tract (GI) organ structure and function, most notably in the liver and small
bowel. Presentation from GI involvement includes cirrhotic sequelae, abdominal pain,
malabsorption, and GI bleeding. Diagnosis hinges on pathologic examination of affected tissue,
with classic green birefringence under polarized light. Abdominal fat pad and rectal mucosal
biopsy have been described as sites of higher sensitivity for diagnosis. Serum amyloid P
scintigraphy is near 90% sensitive for diagnosis of AA amyloidosis. Patients should be
considered for further evaluation to rule out additional organ involvement, notably cardiac and
renal. Treatment hinges on an adequate suppression of the predisposing inflammatory
disorder, or malignancy, followed by supportive therapy. Prognosis varies depending on the
etiology of the disease, with the AL subtype showing worse outcomes, as well as those with
hepatic involvement. 
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Introduction And Background
Gastrointestinal amyloidosis, a protein deposition disorder is a complex and diverse entity with
multiple etiologies and presentations. It represents a significant diagnostic and treatment
challenge. In this review, we aim to describe the current understanding of pathophysiology,
epidemiology, clinical presentation, diagnosis, workup, treatment, and prognosis of
gastrointestinal amyloidosis.

Review
Pathophysiology
The term amyloidosis is used to describe a pathologic finding, which in fact encompasses a
heterogeneous spectrum of etiologies and clinical presentations. The hallmark of amyloidosis
is the deposition of insoluble extracellular protein fragments within various organs, abnormally
folded in such a way that renders them resistant to digestion [1]. This deposition impairs both
the structure and function of the affected organs. This process can be either genetic or
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acquired, though this review will focus only on the acquired forms. While many proteins have
the potential to form amyloid fibrils, the most commonly acquired amyloid precursors are
immunoglobulin derived light chain (AL amyloidosis), serum amyloid A (AA amyloidosis, an
acute phase reactant), b-2 microglobulin (Ab2m, dialysis-related), and apolipoprotein E
(Alzheimer’s related) [2-3]. Acquired amyloidosis results most commonly from a
hyperproteinemic state originating from either plasma cell dyscrasia (AL) or a chronic
inflammatory state (AA). Serum amyloid A is an acute phase reactant, present in excess in
these states. In the case of dialysis-related amyloidosis, protein accumulation is due to
decrease renal clearance of b-2 microglobulin [4]. Each type of amyloidosis shows varying
predilections to deposit in target organs, with AA amyloidosis showing the highest rates of
gastrointestinal (GI) manifestations at 10%-70%. AL amyloidosis, for unclear reasons, has been
reported to cause fewer extrahepatic GI manifestations [5].

Within the GI tract, amyloid deposition occurs in the muscularis mucosae, within close
proximity to vasculature, nerves, and nerve plexuses [6]. This deposition increases the frailty of
blood vessels, hinders intrinsic peristalsis and decreases the compliance of the gut wall [7].
These mechanisms combined are likely responsible for the symptomatology seen in GI
amyloidosis. In the liver, amyloid deposition within hepatic stellate cells results in activation
and promotion of a fibrogenic state which can be measured by Elastography [8]. The resulting
mechanical and functional sequelae are comparable to other fibrotic liver diseases.

Epidemiology
The epidemiology of amyloidosis is incompletely described due to its rare prevalence in
addition to the wide spectrum of etiologies and manifestations. Additionally, regional
variations in genetic and environmental contributors affect the likelihood of developing the
disease. Such variations include polymorphisms within genes encoding amyloid precursors, as
well as the prevalence of local infectious and autoimmune disease which predispose to chronic
inflammation. This may confound any estimates regarding incidence.

One epidemiologic study in Minnesota reviewed a 40-year interval and reported the overall
prevalence of AL amyloidosis to be between six and 10 cases per million person-years,
correlating to approximately 2,200 annual cases in the United States [2]. A Latin American
study reported the incidence densities in Buenos Aires to be 6.13 (95%CI: 2.57-9.7) per million
person-years for AL and 1.21 per million person-years (95%CI: 0.56 to 2.99) for AA amyloidosis
[9]. Similar results have been found in recent European studies [10-11].

Acquired amyloidosis most commonly manifests later in life, between 45-64 years of age, and
the age of onset appears to be increasing for AA amyloidosis as treatments for predisposing
inflammatory and infectious states to improve [3].

Clinical presentation
The presentations of systemic amyloidosis are variable and dependent on the degree of organ
involvement. Cardiac, peripheral neurologic, and renal manifestations are highly prevalent [12].

Several longitudinal and cross-sectional cohorts have described the symptomatology of GI
amyloidosis. Common presenting symptoms include weight loss, diarrhea, abdominal pain,
malabsorption, esophageal reflux, and varying degrees of upper and lower GI bleeding,
including fatal hemorrhage [13-16]. Hepatic symptoms include jaundice, steatorrhea, anorexia,
and those related to portal hypertension such as ascites and splenomegaly [17-18].

Diagnosis and workup
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The gold standard for diagnosing amyloidosis is tissue biopsy of an affected organ with congo
red stain demonstrating green birefringence under polarized light [19]. Given the non-specific
presentation, many patients will undergo extensive testing prior to biopsy. Attention must be
given to family history and knowledge of conditions that predispose to amyloid formation. A
hepatic biopsy is discouraged if tissue can be obtained elsewhere due to the risk of hemorrhage.
Abdominal fat pat aspirate has been performed, though studies demonstrate highly variable
sensitivity, from 13% to 73%, with higher sensitivities noted in the AL and genetic subtypes
[20-21]. Specificity in these studies was 100%. In those requiring endoscopy, a rectal mucosal
biopsy is a reasonable screening option with the sensitivity of 75%-85% [22]. Biopsy specimens
should undergo further testing to determine amyloid subtype to further guide management
[23]. Whole-body 123I-labeled serum amyloid P (SAP) scintigraphy is up to 90% sensitive for
diagnosis of systemic AA amyloidosis and can reveal the degree of organ involvement, though
cardiac involvement cannot be determined by this method [24]. If systemic amyloidosis is
suspected or confirmed, patients should undergo screening for bone marrow malignancy,
cardiomyopathy, and nephropathy [23, 25].

Those presenting with GI manifestations often have indications for endoscopy such as weight
loss, dyspepsia refractory to medical therapy or GI bleeding [26-27]. Any site can be affected,
but the small bowel is most commonly affected [28]. Endoscopic appearance may be highly
variable and there have been disputing reports of the correlation between the type of
amyloidosis and endoscopic findings. One study involving 30 patients found AL amyloidosis to
be more associated with bulk deposition, causing mucosal protrusions and thickened intestinal
folds, while AA amyloidosis was more associated with diffuse deposition causing mucosal
friability and ulcerations [29-30]. A separate study, however, found no correlation between the
type of amyloidosis and endoscopic findings [31]. In the stomach, findings can include
submucosal tumor-like masses, erosions, ulcerations, intramural hematomas, and rugal
thickening [32]. Amyloidomas have been reported on endoscopy or endoscopic ultrasound in
the pancreas, stomach, and rectum [33-35].

Treatment
The cornerstone of treatment for acquired amyloidosis is the treatment of the underlying
disorder causing elevated amyloid precursors, whether malignancy, infection or autoimmune
disease [36-38]. AL amyloidosis with evidence of organ involvement is an indication for
treatment of any monoclonal gammopathy regardless of clone burden [36]. These patients
benefit from oncology consultation for consideration of chemotherapy and autologous stem-
cell transplant.

There are no identified randomized controlled trials available to guide therapy in AA
amyloidosis. Based on retrospective data and theory, agents with optimal activity against the
underlying process typically yield the best results, most commonly with biologic therapies [3,
39-40]. There have been numerous reports of inducing successful disease remission using
Tocilizumab, a monoclonal antibody directed against IL-6 the receptor [41]. One retrospective
study of 42 patients with AA amyloidosis due to various rheumatic diseases found that after five
years, 72.7% of those treated with anti-Interleukin 6 receptor (IL-6) agents were in clinical and
laboratory remission compared to 40.7% of those on anti-tumour necrosis factor therapy (TNF)
[42]. However, several reports have described the good response to anti-TNF therapy, especially
in those with inflammatory bowel disease [37, 43]. For those with severe hepatic disease and
often in genetic types, the liver transplant can be a viable option [44-45].

For gastrointestinal sequelae, supportive therapy involves nutritional and vitamin
supplementation for those with malabsorption, treatment of diarrhea or obstruction, and
addressing any resulting infections from treatment-related immune compromise. Octreotide
has been used successfully for refractory diarrhea and protein-losing enteropathy [46-48].
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Surgical resection may be required in cases of large GI hemorrhage or obstruction [49].

Prognosis
Prognosis depends on the underlying etiology for amyloid deposition, as well as the degree of
organ involvement. AL amyloidosis typically is associated with a worse prognosis due to its
association with underlying malignancy. One prospective cohort of 137 patients with AL
amyloidosis found median survival times of 15.84 months for those without GI involvement,
and 7.95 months for those with GI involvement [50]. An additional cohort of 374 patients with
AA amyloidosis showed a median survival of 133 months (95%CI 100-153) [12]. The presence of
hepatic amyloid deposits in this cohort portended adjusted relative risk of death of 1.98 [12]. In
those with AA amyloidosis where effective treatment hinges on addressing the underlying
inflammatory or infectious disorder, tracking the deposition of amyloid using whole-body 123I-
labeled serum amyloid P component (SAP) scintigraphy could prove useful. In the previous
cohort, the demonstration of regressing deposits via this method was associated with a 0.15
relative risk (RR) of mortality [12].

Conclusions
Systemic amyloidosis encompasses a wide variety of etiologies and manifestations. Within the
GI tract, symptoms are often non-specific and range from nausea, reflux, and diarrhea, to more
severe hemorrhage and obstruction. Within the liver, amyloidosis represents a fibrotic disease
with associated manifestations. Clinicians should maintain a high suspicion in patients
predisposed, namely hematologic malignancy, chronic infection, and autoimmune disease,
however, symptoms of amyloidosis may in some cases be the initial manifestation of the
underlying process. Diagnosis depends largely on tissue biopsy and endoscopy and is often
indicated for those with GI symptoms. Workup should include ruling out other organ
involvement, notably cardiac and renal. Treatment is based on addressing the underlying
etiology for elevated amyloid precursors and most often involves chemotherapy or biologic
therapy. Prognosis depends on subtype. AL subtype typically shows worse prognosis than AA
subtype, and those with GI involvement typically have worse outcomes. 
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