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Case Report

Introduction

Amyloidosis results from the deposition of fibrils composed 
of low-molecular-weight subunits of a variety of proteins in 
the extracellular matrix. Amyloid deposits, regardless of 
clinical pathologic variant or the tissue involved, are com-
posed of 7.5 to 10 nm rigid, linear, nonbranching, aggre-
gated, paired fibrils and classically have an “apple green” 
appearance when stained with Congo-red under polarized 
light.1,2  The modern classification of this disease is based on 
the nature of the precursor protein.3 At least 30 such proteins 
have been reported.4,5

AL amyloidosis (immunoglobulin light chain) is an 
uncommon disorder and the exact incidence is unknown. In 
the United States, the incidence appears to be stable at 
approximately 6 to 10 cases per million person-years.6 The 
median age at diagnosis is 64 years and less than 5% of 
patients are younger than 40 years. A higher proportion of 
men are affected, accounting for 65% to 70% of patients.6 
AL amyloidosis may result from the overproduction of 
immunoglobulin light chains, which can occur in monoclo-
nal gammopathies, such as multiple myeloma (MM), as well 
as certain lymphoproliferative diseases.7 In the kidney, amy-
loid most commonly deposits in the glomeruli,2 leading to 

significant proteinuria and loss of glomerular filtration rate; 
less commonly, crescentic glomerulonephritis,8 vascular and 
tubular deposition,9 and cast nephropathy10 may occur.

Systemic amyloidosis can manifest with a variety of skin 
conditions. Signs of skin involvement in systemic amyloido-
sis include waxy thickening, easy bruising (ecchymoses), 
and subcutaneous nodules or plaques. Purpura characteristi-
cally elicited in a periorbital distribution (raccoon eyes) by a 
Valsalva maneuver or minor trauma is present in only a 
minority of patients but is highly characteristic of AL amy-
loidosis. Infiltrative lesions, blisters, paronychia, and 
Sjogren-like syndrome have also been reported.4 The inci-
dence of clinical skin involvement is estimated at 29% to 
40% of all cases of systemic amyloidosis.11,12
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Abstract
Amyloidosis is a systemic illness characterized by the extracellular deposition of abnormal proteins in body tissues and organs. 
In addition to renal involvement, amyloidosis can also present with a variety of skin manifestations, though rarely with alopecia. 
Sixteen cases of alopecia secondary to systemic amyloidosis are reported. There is one reported case that presented with 
alopecia universalis. We report a case of a 68-year-old woman presenting with alopecia universalis, rapid decline in kidney 
function, and nephrotic syndrome who was found to have multiple myeloma-associated AL amyloidosis (immunoglobulin 
light chain). Her serological workup including serum electrophoresis was negative and she underwent renal biopsy. Pathology 
revealed eosinophilic material within the mesangium that was Congo-red positive, had apple-green birefringence under 
polarized light, and ultramicroscopically appeared as fibrillary material. Subsequent bone marrow examination showed a 
diffuse increase in plasma cells with atypia indicating plasma cell neoplasm. This case underlines several interesting aspects of 
multiple myeloma and the way it may present with amyloidosis. The lack of monoclonal spike on electrophoresis yet positive 
light chain analysis deserves special attention by clinicians to avoid a missed diagnosis. The extensive skin involvement also 
raises several questions regarding the pathologic mechanisms of alopecia in a patient with amyloidosis.
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Case Report

We present a case of a 68-year-old white female who pre-
sented with the complaint of fatigue and hair loss for several 
months. She had a past medical history of benign essential 
hypertension, bradycardia s/p (status post) cardiac pace-
maker secondary to Mobitz type 2 atrioventricular block, 
hyperlipidemia, essential tremor, eczema, and osteopenia. 
An evaluation by dermatology had confirmed a diagnosis of 
alopecia totalis. This progressed to complete hair loss over 
the next few months. She was referred to nephrology for 
worsening creatinine (0.9-1.9 mg/dL over the course of 1 
year) and proteinuria. On physical examination, she exhib-
ited normal vital signs. Skin examination revealed complete 
hair loss of the body including the scalp (Figure 1), eye-
brows, eyelashes, and axillary (Figure 2) and pubic hair. 
Cardiac and lung examinations were unremarkable although 
she was noted to have trace of lower extremity edema.

Urinalysis disclosed significant albuminuria, albumin/cre-
atinine ratio of 8 g/g of creatinine, and urine protein/creati-
nine ratio of 9.8. Serum albumin was low at 3 g/dL. Urine 
microscopic examination was bland. Serological workup 
including anti-Ro, anti-La, anti-RNP, anti-Sm, anti Scl-70, 
anti Jo-1, ANA, anti–double stranded DNA, ANCA screen, 
C3, C4, hepatitis profile, HIV screen, cryoglobulins, and 
rheumatoid factor were all negative. Serum and urine protein 
electrophoresis revealed no paraproteins. She was noted to be 
anemic with hemoglobin of 12 g/dL. Given declining renal 
function, significant proteinuria, and a negative workup, renal 
biopsy was pursued. This revealed eosinophilic material in 
the mesangium with apple-green birefringence on Congo-red 
stain. Deposition of fibrillary material was seen in electron 
microscopy (Figure 3). Immunohistochemistry of the biopsy 

specimen confirmed the presence of amyloid, AL type 
(kappa). Serum-free light chain analysis demonstrated an 
elevated kappa/lambda ratio of 79.8; kappa concentration was 
1014 mg/dL, while free lambda was 12.7 mg/dL. Bone mar-
row examination showed 28% plasma cells with atypia 46, 
XX; fluorescence in situ hybridization demonstrated mono-
somy-13 with gains in chromosomes 9 and 11.

The patient was initiated on bortezomib and dexametha-
sone treatment for amyloidosis associated with MM. She 
was hospitalized 1 month later for symptoms of heart failure 
and was found to have a reduced left ventricular ejection 
fraction of 25%. Cardiac dysfunction was presumed to be 
secondary to amyloidosis. Her renal failure continued to 
progress and required initiation of hemodialysis. She was 
switched to ixazomib because of severe adverse effects to 
bortezomib after 3 cycles. She had a very good partial 
response to chemotherapy with serum kappa light chain level 
decreasing from 1854 mg/dL to 165 mg/dL. Renal function 

Figure 1. Scalp picture showing alopecia.
Figure 2. Picture showing hair loss of arm, underarm.

Figure 3. Electron microscopy picture showing fibrils.
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failed to recover and she remained dialysis dependent. She 
experienced an improvement in alopecia with new hair 
growth following the initiation of chemotherapy coincident 
with a significant reduction in the kappa light chain levels. 
The favorable response to chemotherapy may be predictive 
of an improved overall prognosis in our patient.

Discussion

The incidence of alopecia as a manifestation of systemic 
amyloidosis is unknown. However, this may be because of 
underreporting as it is not a well-recognized manifestation of 
amyloidosis. On review of the literature, we discovered  
16 cases of amyloidosis with associated hair loss on  
examination.13-19 There is one reported case of alopecia uni-
versalis as the initial presentation of an occult amyloidosis. 
Wheeler et al14 described a case of a woman with anonychia, 
generalized hair loss, and weight loss for 18 months who was 
hospitalized with symptoms of heart failure and found to 
have amyloidosis associated with MM. Among the case 
reports of alopecia secondary to amyloidosis, only 2 cases 
reported by Hunt et al16 and Bedlow et al17 described renal 
failure developing after diagnosis of amyloidosis. In this 
article, we report a similar case that is remarkable in presen-
tation with alopecia universalis as the earliest indicator of 
amyloidosis and subsequent development of renal failure.

Multiple myeloma is characterized by proliferation of 
plasma cells and production of monoclonal proteins. In cer-
tain cases, light chain overproduction is detected where 
monoclonal protein production is not, termed nonsecretory 
multiple myeloma (NSMM) or oligosecretory multiple 
myeloma. This phenomenon was first described by Serre in 
1958 and estimated incidence is 1% to 5%.20 Ten percent of 
all newly diagnosed cases in a large cohort at Mayo Clinic 
including more than 1000 patients was found to have oli-
gosecretory MM.21 Kappa variant is 4 times more common 
than lambda involvement in individuals with NSMM.22 Our 
patient had kappa chain predominance.

Gafumbegete et al23 described 2 variations of NSMM: the 
first is one that “produces” immunoglobulins without secret-
ing them out of the cell, and the second is a “nonproducer” 
variant. In this case the plasma cells lose the ability to form 
immunoglobulins. In 1976, Preud’Homme et al24 hypothe-
sized that a chain defect predisposing to expeditious enzy-
matic breakdown of the immunoglobulin results in the serum 
or urinary immunoglobulin becoming indiscernible. Other 
causes of nonproduction of immunoglobulins in MM may be 
loss of immunoglobulin synthesis,25 lack of normal intracel-
lular immunoglobulin transport and processing or release of 
antigenically distorted products.26

Osserman and Takatsuki27 suggested that a decline in 
serum γ-globulin concentration found in each case of NSMM 
as the only difference between MM and NSMM. In another 
case series, almost all individuals had depleted plasma levels 
of all immunoglobulin classes, and all had low plasma levels 

of at least one immunoglobulin class.28 Our case had low 
levels of IgM while IgG and IgA levels were within normal 
limits.

MM occurs in association with amyloidosis in 10% to 
15% of cases.29 Additionally, the monoclonal light chain type 
in MM presenting with amyloidosis is of the lambda type in 
approximately 75% of cases, the remaining are kappa type.30 
In the case we presented, kappa chains were elevated as 
opposed to lambda chains, the more common finding in 
myeloma-associated amyloidosis.

When MM and AL amyloidosis are diagnosed in the same 
patient, the myeloma is typically diagnosed before or around 
the time of the diagnosis of AL amyloidosis.31 Less com-
monly, myeloma develops more than 6 months after the diag-
nosis of amyloid. This is termed as delayed progression. The 
Mayo Clinic reported a series of 1596 patients with AL amy-
loidosis presenting between 1960 and 1994. They found only 
6 patients (0.4%) showed delayed progression (at 10 to 81 
months) to overt myeloma.32 This usually occurred in 
patients lacking cardiac or hepatic amyloid who lived long 
enough to develop myeloma. In another series of 4319 
patients seen at the Mayo Clinic between 1990 and 2008 
with a diagnosis of myeloma who had at least 6 months of 
follow-up, there were 47 patients (1.1%) in whom the diag-
nosis of AL amyloidosis followed the diagnosis of myeloma 
by at least 6 months.32 The outcomes of these patients were 
poor, especially in those with cardiac involvement, with a 
median survival after the diagnosis of AL amyloidosis of 9 
months (95% confidence interval = 4-14 months).

Our patient had severe and progressive renal failure 
necessitating hemodialysis. Her large amount of proteinuria 
at baseline in renal AL amyloidosis represents a poor prog-
nostic factor for renal response. However, she had favorable 
light chain response to therapy, which should bode well for 
renal prognosis. In a series of 122 patients with AL amyloi-
dosis with renal involvement, it was shown that hematologic 
response (defined as a 50% reduction in serum monoclonal 
protein or free light chain) was highly correlated with renal 
response—hematologic response was present in 96% of 
renal responders versus only 54% of renal nonresponders.33

Our patient additionally had a presentation of severe alo-
pecia, which is considered classically to be an autoimmune 
process. There was no evidence of an alternate immune pro-
cess to explain this alopecia. The etiology of alopecia in 
amyloidosis was postulated by Hunt et al16 to be secondary to 
vascular impairment with inhibition of anagen restoration 
based on absence of inflammation on skin biopsy. Miteva 
et al13 reported trichoscopic findings in alopecia associated 
with systemic amyloidosis. The authors postulated the con-
cept that mechanical constriction of the follicles caused by 
abnormal follicular or perifollicular deposition of amyloid 
may lead eventually to anagen arrest. The deposition of amy-
loid throughout the skin to cause extensive hair loss to the 
degree seen in our patient has not been previously reported in 
the literature. The response to chemotherapy in our case 
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suggests that the alopecia was, in fact, related to amyloidosis 
interfering with the hair growth process.

A dual diagnosis of NSMM with an AL amyloidosis has 
been reported as individual cases but literature is scarce. The 
amyloid fibrils deposited in AL amyloidosis are made up of 
monoclonal immunoglobulin light chains secreted by the 
responsible plasma cell clone. It has been recognized by Azar 
et al34 that a well-honed endoplasmic reticulum is a feature of 
cells that are able to produce large quantities of protein 
intended for transfer. The recognition of amyloid deposits 
either intracellularly or extracellularly helped form the 
hypothesis that plasma cells may also be capable of excreting 
immunoglobulins, which then gather to form amyloid fibrils.23

The most interesting finding, in this case, was the negative 
report for serum paraproteins and absence of M-protein spike 
on urine electrophoresis. M-spike is present in only 82% of 
cases without immunofixation.35 This test is less sensitive than 
the nephelometric testing for free light chains, which is essen-
tial for diagnosis.36 When MM is suspected, free light chain 
testing should be done along with immunofixation. Even with 
additional testing, 3% of cases are reported as “nonsecretory.”22 
This case highlights the importance of testing for free light 
chains, as testing for serum and urine protein electrophoresis 
alone can miss the diagnosis of an oligosecretory myeloma.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect 
to the research, authorship, and/or publication of this article.

Funding

The author(s) received no financial support for the research, author-
ship, and/or publication of this article.

Ethical Approval

Our institution does not require ethical approval for reporting indi-
vidual cases or case series.

Informed Consent

Written informed consent was obtained from the patient(s) for their 
anonymized information to be published in this article.

References

 1. Breathnach SM. Amyloid and amyloidosis. J Am Acad 
Dermatol. 1988;18(1 pt 1):1-16.

 2. Glenner GG. Amyloid deposits and amyloidosis. The beta-
fibrilloses (first of two parts). N Engl J Med. 1980;302:1283-
1292.

 3. Khan MF, Falk RH. Amyloidosis. Postgrad Med J. 2001;77: 
686-693.

 4. Falk RH, Comenzo RL, Skinner M. The systemic amyloidoses. 
N Engl J Med. 1997;337:898-909.

 5. Sipe JD, Benson MD, Buxbaum JN, et al. Amyloid fibril pro-
tein nomenclature: 2010 recommendations from the nomen-
clature committee of the International Society of Amyloidosis. 
Amyloid. 2010;17:101-104.

 6. Kyle RA, Linos A, Beard CM, et al. Incidence and epidemiol-
ogy of primary systemic amyloidosis (AL) in Olmsted County, 
Minnesota: 1950 through 1989. Blood. 1992;79:1817-1822.

 7. Strati P, Nasr SH, Leung N, et al. Renal complications in 
chronic lymphocytic leukemia and monoclonal B-cell lym-
phocytosis: the Mayo Clinic experience. Haematologica. 
2015;100:1180-1188.

 8. Moroni G, Banfi G, Maccario M, Mereghetti M, Ponticelli C. 
Extracapillary glomerulonephritis and renal amyloidosis. Am J 
Kidney Dis. 1996;28:695-699.

 9. Eirin A, Irazabal MV, Gertz MA, et al. Clinical features of 
patients with immunoglobulin light chain amyloidosis (AL) 
with vascular-limited deposition in the kidney. Nephrol Dial 
Transplant. 2011;27:1097-1101.

 10. Sharma A, Bansal S, Jain R. Unique morphology of intratu-
bular light chain casts in multiple myeloma: the amyloid cast 
nephropathy. Indian J Pathol Microbiol. 2014;57:629-631.

 11. Wong C. Mucocutaneous manifestations in systemic amyloi-
dosis. Clin Dermatol. 1990;8:7-12.

 12. Richey TK, Bennion SD. Etiologies of the sicca syndrome: 
primary systemic amyloidosis and others. Int J Dermatol. 
1996;35:553-557.

 13. Miteva M, Wei E, Milikowski C, Tosti A. Alopecia in sys-
temic amyloidosis: trichoscopic-pathologic correlation. Int J 
Trichology. 2015;7:176-178.

 14. Wheeler G. Alopecia universalis. A manifestation of 
occult amyloidosis and multiple myeloma. Arch Dermatol. 
1981;117:815-816.

 15. Barja J, Piñeyro F, Almagro M, et al. Systemic amyloidosis 
with an exceptional cutaneous presentation. https://eschol-
arship.org/uc/item/3vv2r1j7. Published 2013. Accessed 
December 28, 2017.

 16. Hunt SJ, Caserio RJ, Abell E. Primary systemic amyloidosis 
causing diffuse alopecia by telogen arrest. Arch Dermatol. 
1991;127:1067-1068.

 17. Bedlow AJ, Sampson SA, Holden CA. Primary systemic amy-
loidosis of the hair and nails. Clin Exp Dermatol. 1998;23: 
298-299.

 18. Renker T, Haneke E, Röcken C, Borradori L. Systemic light-
chain amyloidosis revealed by progressive nail involvement, 
diffuse alopecia and sicca syndrome: report of an unusual case 
with a review of the literature. Dermatology. 2014;228:97-102.

 19. Brownstein MH, Helwig EB. The cutaneous amyloidosis. II. 
Systemic forms. Arch Dermatol. 1970;102:20-28.

 20. Khurana U, Joshi D, Santoshi JA, Sharma T, Kapoor N. 
Oligosecretory multiple myeloma: a case report. Blood Res. 
2016;51:63-65.

 21. Larson D, Kyle RA, Rajkumar SV. Prevalence and monitoring 
of oligosecretory myeloma. N Engl J Med. 2012;367:580-581.

 22. Shaw GR. Nonsecretory plasma cell myeloma—becom-
ing even more rare with serum free light-chain assay: a brief 
review. Arch Pathol Lab Med. 2017;130:1212-1215.

 23. Gafumbegete E, Richter S, Jonas L, Nizze H, Makovitzky 
J. Nonsecretory multiple myeloma with amyloidosis. A 
case report and review of the literature. Virchows Arch. 
2004;445:531-536.

 24. Preud’Homme JL, Hurez D, Danon F, Brouet JC, Seligmann 
M. Intracytoplasmic and surface-bound immunoglobulins in 
“nonsecretory” and Bence-Jones myeloma. Clin Exp Immunol. 
1976;25:428-436.

https://escholarship.org/uc/item/3vv2r1j7
https://escholarship.org/uc/item/3vv2r1j7


Bilal et al 5

 25. Bourantas K. Nonsecretory multiple myeloma. Eur J Haematol. 
2009;56:109-111.

 26. Doster DR, Folds J, Gabriel DA. Nonsecretory multiple 
myeloma. Arch Pathol Lab Med. 1988;112:147-150.

 27. Osserman EF, Takatsuki K. Plasma cell myeloma: gamma globulin 
synthesis and structure. A review of biochemical and clinical data, 
with the description of a newly-recognized and related syndrome, 
H-gamma-2-chain (Franklin’s) disease. Medicine (Baltimore). 
1963;42:357-384. doi:10.1097/00005792-196311000-00001.

 28. Turesson I, Grubb A. Nonsecretory or low secretory myeloma 
with intracellular kappa chains. Report of six cases and review 
of the literature. Acta Med Scand. 1978;204:445-451.

 29. Kyle RA. Primary systemic amyloidosis (AL) in 1990. In: 
Natvig JB, ed. Amyloid and Amyloidosis 1990. Dordrecht, 
Netherlands: Springer; 1991:147-152. doi:10.1007/978-94-
011-3284-8_37.

 30. Bellotti V, Merlini G, Bucciarelli E, Perfetti V, Quaglini S, 
Ascari E. Relevance of class, molecular weight and isoelectric 
point in predicting human light chain amyloidogenicity. Br J 
Haematol. 1990;74:65-69.

 31. Palladini G, Russo P, Bosoni T, et al. Identification of amy-
loidogenic light chains requires the combination of serum-free 
light chain assay with immunofixation of serum and urine. Clin 
Chem. 2009;55:499-504.

 32. Rajkumar SV, Gertz MA, Kyle RA. Primary systemic amyloi-
dosis with delayed progression to multiple myeloma. Cancer. 
1998;82:1501-1505.

 33. Leung N, Dispenzieri A, Lacy MQ, et al. Severity of baseline 
proteinuria predicts renal response in immunoglobulin light 
chain-associated amyloidosis after autologous stem cell trans-
plantation. Clin J Am Soc Nephrol. 2007;2:440-444.

 34. Azar HA, Zaino EC, Pham TD, Yannopoulos K. “Nonsecretory” 
plasma cell myeloma: observations on seven cases with elec-
tron microscopic studies. Am J Clin Pathol. 1972;58:618-629.

 35. Rajkumar SV, Kumar S. Multiple myeloma: diagnosis and 
treatment. Mayo Clin Proc. 2016;91:101-119.

 36. Madan S, Dispenzieri A, Lacy MQ, et al. Clinical features and 
treatment response of light chain (AL) amyloidosis diagnosed 
in patients with previous diagnosis of multiple myeloma. Mayo 
Clin Proc. 2010;85:232-238.


