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Introduction 
 

Amyloidosis is a syndrome involving extracellular fibril 

deposition in various tissues.  Pathology stems from type, 

location, and amount of fibril deposition. There are at least 30 

different human and 10 different animal precursors of amyloid 

fibrils known, leading to a wide variety of clinical disorders 

with significant variability of frequency, severity, and disease 

manifestation.
1
 Clinical manifestations of amyloid deposition 

can involve essentially any organ system: patients can present 

with any combination of renal, cardiac, gastrointestinal, 

neurologic, pulmonary, hematologic, dermatologic, and/or 

musculoskeletal symptoms. We present a case of a previously 

healthy, middle-aged man presenting with vague generalized 

gastrointestinal and renal symptoms, who was ultimately 

discovered to have primary light chain amyloidosis with 

multi-organ involvement. 

 

Case Report 
 

A 49-year-old male with no significant past medical history 

presented with a 7-month history of unintentional weight loss, 

fatigue, diarrhea, nausea with vomiting, and anorexia. His 

symptoms began with unintentional weight loss of 45 pounds, 

beginning 7 months prior to presentation. A few weeks later, 

he began to note diarrhea occurring up to 6 times daily, for 

about 3-4 days weekly. He described the stool as loose and 

watery without visible blood or mucous. Around this time, he 

also developed intermittent postprandial nausea and vomiting. 

This occurred with increasing frequency over the next 7 

months. Three months prior to presentation, the patient began 

to note generalized fatigue accompanied at times with vague 

myalgias involving his arms and shoulders most prominently. 

He also noted significant early satiety, and his oral intake 

gradually decreased. 

 

The patient, who had regular physician for many years, sought 

evaluation with a new primary care physician 3 weeks prior to 

his hospital presentation. Initial workup was notable for a 

serum creatinine of 2.5 mg/dL. This finding, in combination 

with the ongoing and progressive symptoms, prompted him to 

present to the emergency department for further evaluation. 

 

In the emergency department, the patient was afebrile and 

otherwise hemodynamically stable. Initial labs were notable 

for a serum creatinine of 3.1 mg/dL, blood urea nitrogen of 52 

mg/dL, bicarbonate of 19 mg/dL, a normocytic anemia, and 

hemoglobin 10.0 g/dL. 

 

 

 

The patient was admitted for further evaluation. The 

differential diagnosis was initially broad, including 

consideration for malignant, infiltrative, and infectious 

disorders. Gastroenterology and nephrology consultations 

were obtained. The patient was given intravenous hydration 

with improvement of serum creatinine to his baseline of 2.5 

mg/dL. Extensive serologic workup was notable only for 

elevated kappa/lambda light chain ratio, but there was no 

monoclonal spike. The patient underwent upper endoscopy 

and colonoscopy with no gross abnormalities noted. Biopsies 

were taken. He was placed on a lactose-free diet with some 

marginal improvement of his diarrhea. Given his overall 

stability, he was discharged home to outpatient follow-up.  

 

Shortly following discharge, pathology from endoscopy 

demonstrated diffuse amyloid involvement in the duodenum, 

cecum, descending colon, and rectum. He was promptly 

referred to hematology for further evaluation and treatment. 

He underwent bone marrow biopsy, which confirmed primary 

light chain amyloidosis. Over the next three months, the 

patient also began to note progressive dyspnea on exertion. 

Cardiac evaluation, ultimately including endomyocardial 

biopsy, revealed cardiac involvement with amyloid.  

 

He was initiated on a regimen involving cyclophosphamide, 

bortezomib, and dexamethasone. On this regimen, his 

symptoms remained generally stable with some minimal 

weight gain. His serum creatinine slowly increased to a new 

baseline of 3 mg/dL. Given multi-organ involvement, he was 

not considered a candidate for bone marrow transplantation. 

 

Discussion 
 

Pathology: Amyloidosis is a general term referring to a 

syndrome involving the extracellular deposition of insoluble 

fibrils, which are polymers comprised of a variety of low 

molecular weight proteins often circulating within blood 

plasma. There are 30 known human and 10 animal precursors 

of amyloid fibrils, each with a different specific mechanism of 

amyloid formation.
1
  Mechanism of amyloid formation is an 

area of extensive and active study, and many different causes 

for fibril formation have been discovered. Fibril formation 

appears to involve either destabilization of a “normal” protein 

(such as by exposure to abnormal proteolysis, as could occur 

in certain disease states), or by gradual fibrillization of an 

“abnormal” protein (made “abnormal” by point mutations, 

deletions, or other inherent structural abnormalities).
2,3

 



Ultimately, amyloid fibrils themselves are polymers composed 

of these protein precursors. As a result of these varying 

mechanisms, some types of amyloidosis are primary 

pathologies (developing slowly over time, seemingly as a 

primary process), while others occur only when a patient is 

exposed to certain stressors such as in the setting of a specific 

disease states. 

 

Despite the wide variety of precursor proteins known, the 

amyloid fibrils themselves classically adopt anti-parallel beta-

pleated sheet configuration when viewed on x-ray diffraction 

once formed.
4
 This similar ultimate configuration leads to the 

clinical ability to recognize amyloid via pathologic 

examination: on Congo red staining, amyloid tissue exhibits 

apple-green birefringence under polarized microscopy. Once 

recognized via pathology, serologic study in many cases can 

yield the underlying clinical diagnosis. 

 

Classification: As noted above, there are 30 known human 

precursors of amyloid fibrils, each with distinct clinical 

manifestations. Despite this variety, however, certain types are 

noted to be significantly more common with a greater 

foundation for evidence-based management. 

 

AL, or primary amyloidosis (also referred to as 

immunoglobulin light chain amyloidosis) is the most common 

type of amyloidosis recognized in the United States with 

incidence of approximately 6-10 cases per million person-

years.
5
 It involves deposition of amyloid protein polymers 

derived from immunoglobulin light chain fragments. It can 

occur alone or in combination with monoclonal gammopathy 

of undetermined significance (MGUS), multiple myeloma, 

more rarely with Waldenstrom’s macroglobulinemia or non-

Hodgkin’s lymphoma.
6
 It typically involves older patients, 

with a median age of 64 years at diagnosis and has male 

preponderance (65-70%).
7
 

 

AA, or secondary amyloidosis, is the second most common 

form seen in the United States with incidence ranging from 

0.5-0.86%.
8
 It involves deposition of amyloid polymers 

derived from serum amyloid A (SAA), which is an acute 

phase reactant more prominent in the serum as a complication 

of chronic diseases with recurrent inflammation. It is typically 

seen as a complication of chronic inflammatory disorders, 

such as autoimmune disorders, chronic infections, or 

malignancy, though it can be seen idiopathically as well.
9
 Due 

to its association with chronic infections, it is the most 

common type of amyloidosis in the developing world. 

 

Less common amyloid diseases include dialysis-related 

amyloidosis (involving deposition of beta-2 microglobulin 

fibrils that accumulate in end-stage renal disease patients), 

age-related (senile) systemic amyloidosis (involving 

deposition of transthyretin protein), and various heritable 

amyloidoses, each with a unique fibril type and clinical 

presentation.
1,10,11

 There are also multiple types of organ-

specific amyloid diseases, most notably Alzheimer’s disease, 

which is associated with deposition of amyloid composed of 

the beta protein (Ab) cleaved from the amyloid precursor 

protein (APP).
12

 

 

Presentation and Diagnosis: Amyloidosis of varying types can 

present in a multitude of ways, depending upon the involved 

organ system. As noted above, clinical presentations can 

include renal, cardiac, gastrointestinal, neurologic, pulmonary, 

hematologic, dermatologic, musculoskeletal, and other organ 

systems. The system(s) involved depend upon the underlying 

pathophysiology. For instance, AA amyloidosis 

characteristically commonly involves the kidneys (in 80% of 

cases) with glomerular amyloid deposition most classically 

leading to nephrotic syndrome.
9
 Additionally, dialysis-related 

amyloidosis typically involves bones and joints.
10

  

 

AL amyloidosis is heterogenous with respect to organ 

involvement and can impact any organ system: renal 

involvement occurs in 70%, cardiomyopathy in 60%, 

peripheral neuropathy in 20%, and gastrointestinal in 70% of 

cases.
7
 Renal involvement typically involves asymptomatic 

proteinuria or the nephrotic syndrome.
13

 Cardiac involvement 

presents most commonly as congestive heart failure (systolic 

or diastolic) but can also involve arrhythmia and infarction.
14

 

Gastrointestinal disease commonly includes hepatomegaly, 

but gastroparesis, constipation, malabsorption with diarrhea, 

and pseudo-obstruction from dysmotility are also seen.
15

 

 

The diagnosis of amyloidosis depends first upon high clinical 

suspicion, given the multitude of ways in which it can present. 

Once suspected, tissue biopsy is required to make the 

diagnosis. The site of biopsy depends upon clinical context. 

Kidney or liver biopsy is positive in over 90% of cases, but 

potential sites for less-invasive diagnosis include: abdominal 

fat pad aspiration (60-80%), rectal biopsy (50-70%), bone 

marrow biopsy (50-55%), or skin (50%).
16-18

 As such, unless 

clinical context dictates otherwise, for suspected AL 

amyloidosis, a combination of abdominal fat pad and bone 

marrow biopsy is often used to make the diagnosis – either or 

both will be positive in 90% of cases.
16

 

 

As noted above, tissue specimens are stained with Congo red – 

amyloid fibrils will demonstrate apple-green birefringence 

under polarized light. Thereafter, immunohistochemical 

staining in combination with serologic and other clinical data 

are used to identify the type of amyloid.
19

 

 

Treatment:  Treatment for the different types of amyloidosis 

depends upon the precipitant of the disease. For example, 

treatment for AA (secondary) amyloidosis involves control of 

the underlying inflammatory condition, whether it be a 

rheumatologic disease, chronic infection, etc. Treatment of 

dialysis-related amyloidosis involves adjusting the mode of 

dialysis or consideration of renal transplant. 

 

Similarly, AL amyloidosis treatment is also aimed at the 

underlying cause: formation of excessive light chain 

fragments. Initial treatment considerations surround a patient’s  

suitability for possible hematopoietic cell transplantation. As 

such, once a diagnosis of AL amyloidosis is made, the patient 

must have a thorough evaluation of the extent of organ 

involvement. Specifically, investigation for kidney (biopsy 

and/or urine protein), heart (biopsy and/or echocardiography 

and BNP measurement), liver (biopsy and/or size assessment 

and alkaline phosphatase measurement), nerve (by history), 



gastrointestinal tract (biopsy or history), lung (imaging), and 

soft tissue (history and physical) must be undertaken.
20

  

 

Patients are considered to be candidates for autologous 

hematopoietic cell transplantation when: age ≤70 years, 

troponin <0.06 ng/mL, NT-proBNP <5000 ng/L, creatinine 

clearance ≥30 mL/min, Eastern Cooperative Oncology Group 

performance status ≤2, New York Heart Association 

functional status class I or II, ≤2 organ systems are 

significantly involved, no large pleural effusions, and no 

dependency on oxygen therapy.
21

 Those patients who are 

candidates are typically treated with high-dose melphalan 

followed by autologous hematopoietic cell transplant. A 

retrospective matched-pair case control study showed that this 

approach had a better 4-year survival rate than chemotherapy 

alone (71% vs. 42%).
22

 A large university series examining 

629 patients treated with transplantation showed hematologic 

response in 86% of patients and complete response in 40% of 

patients. Median overall survival was 7.6 years .
23

 

 

Greater than 80% of newly-diagnosed patients will be 

ineligible for transplant. Consensus recommendations for 

treatment of these patients do not exist. These patients are 

typically either enrolled in clinical trials or initiated on a 

chemotherapy regimen. Typical regimens include: bortezomib 

with cyclophosphamide and dexamethasone or melphalan with 

dexamethasone. The largest study of the bortezomib-based 

regimen included 230 patients with overall response rate of 

60% (23% complete) with 55% survival at 25 months of 

follow up.
24

 Multiple small trials have investigated the 

melphalan-based regimen with response rates ranging from 

51-76% (12-33% complete) and with median survival rates 

ranging between 20 months and 7.4 years (mainly depending 

upon initial risk level).
25-26

 

 

Prognosis in AL amyloidosis depends heavily upon the extent 

of organ involvement at presentation. Risk models typically 

use measurements of serum BNP and troponin to quantify 

extent of cardiac involvement.
27-28

 Patients with limited organ 

involvement (including no significant BNP or troponin 

elevation) have expected median survival over 5 years when 

treated with standard regimens. However when there is 

significant organ involvement at presentation, expected 

survival may be as short as 4-6 months. Typical causes of 

death include infection, renal failure, heart failure, and hepatic 

failure.
29
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