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Deep Hypoalbuminemia in Patients with Immunoglobulin Light
Chain Amyloidosis: A Risk Factor for Vascular Thromboembolic

Events or Only a Causal Link?
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Malignancies are associated with an increased risk
of thromboembolic vascular events, that can involve
both the venous and arterial sites. The venous
thromboembolism (VTE) risk may increase in up to
13% in patients on active chemotherapy. VTE is known
to be the second-leading cause of death in patients
with malignancy. Moreover, when cancer-related
deaths are excluded, VTE becomes the leading cause
of death in cancer patients along with infection (9.2%)
[1]. Given the reported thrombosis-related mortality
rates along with high costs and extended hospitalisa-
tion, appropriate risk stratification and prevention of
thrombosis need to be carefully determined in the
setting of supportive cancer treatment.

Multiple myeloma (MM) is a clonal plasma cell
disorder accounting for ~1% of all malignancies and
>10% of hematological malignancies in the United
States [2]. As well as other malignancies, MM is
remained at an increased risk of VTE. The incidence of
VTE in myeloma patients is mainly reported by studies
in a therapy-related context. The VTE rate was found to
be 12% in newly diagnosed MM patients treated with
lenalidomide plus high-dose dexamethasone (no
thromboprophylaxis), whereas it was only 2.27% in
aspirin prophylaxis arm and 1.2% in low-molecular
weight heparin (LMWH) arm [3].

International Staging System (ISS), utilizing a
combination of serum B microglobulin and serum
albumin has been developed in 2005 [4]. ISS provides
a reproduciple three-stage classification for myeloma
patients. Low serum albumin levels (<3.5 g/dL) are
associated with advanced disease status, high tumor
burden and low median survival rates. However, to the
best of our knowledge, hypoalbuminemia is not being
described as a predictor of VTE in patients with MM.
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Bever et al. have very recently reported that among
the 824 available patients with immunoglobulin light
chain (AL) amyloidosis, 7% of the patients had
developed at least one VTE episode and 80% of them
had vascular events within one year prior to or
following diagnosis. The only significant risk factor for
predicting VTE was reported as having a serum
albumin level of <3 g/dL versus >4 g/dL. A subgroup
analysis of 382 patients with nephrotic-range
proteinuria (>3.5 g/day) associated with a higher VTE
rate  (9.7%). Interestingly, after the reanalysis,
hypoalbuminemia did not reveal any significance with
the development of VTE risk [5]. The association of
serum albumin levels and risk of VTE is conflicting,
whereas the ratio of proteinuria to serum albumin level
is likely to be a stronger predictor of VTE in patients
with nephrotic syndrome than serum albumin levels [6,
7].

The pathophysiology of VTE in AL amyloidosis is
not exactly elucidated, but it seems to be multifactorial.
In a recent retrospective analysis, nearly 60% of the
patients complicated with VTE had primary renal
involvement [5]. Alterations in plasma levels of pro- and
anti-coagulant serum proteins are involved in the
pathophysiology of VTE in nephrotic syndrome [8].
Similarly, the renal loss of antithrombin 11l [9], protein C,
and/or protein S along with albumin should be
expected in AL amyloidosis patients with renal
involvement. One can speculate that the loss of natural
anticoagulants in AL patients with renal involvement
may explain, at least partly, why hypoalbuminemia is
linked with higher rates of VTE in AL amyloidosis and
not in MM. However, in contrast with this hypothesis,
the impact of hypoalbuminemia for predicting VTE risk
did not continue when the statistical analyses were
repeated for only VTE patients with nephrotic range
proteinuria [5].

In a large, retrospective study including 298
consecutive patients with nephrotic syndrome, not only
the risk of VTE, but also the risk of arterial thrombotic

© 2016 Cosmos Scholars Publishing House



Hypoalbuminemia in Light Chain Amyloidosis

Global Journal of Hematology and Blood Transfusion, 2016, Vol. 3, No. 2 35

events is remarkably elevated, especially within the first
6 months of diagnosis [6]. Antithrombin Ill deficiency is
manifested primarily by recurrent VTE, whereas arterial
thrombosis is reported less frequently [10]. Cardiac
involvement in AL amyloidosis is also commonly
associated with arterial thromboses [11]. In Bever et
al’s large scale cohort, a quarter of VTE patients had
primary cardiac involvement [1]. Aspirin is classically
more effective in preventing arterial thrombosis, but its
efficacy in VTE remains controversial [12, 13].
Bagratuni et al. had reported that among 200
unselected MM patients who were treated with a
lenalidomide-based regimen, all VTEs were detected in
patients under aspirin prophylaxis [14]. Similarly, in a
large real-life observational study including 524 MM
patients, VTE episodes were observed 7% on aspirin,
whereas only 3% on LMWH, and none on vitamin K
antagonists [15].

In conclusion, hypoalbuminemia as a promising risk
factor of VTE in AL amyloidosis, needs to be further
evaluated with prospective studies. Not only VTE
episodes, but also arterial vascular thrombotic events
and cardiac involvement should be carefully evaluated.
The individual patient is at the center and optimal
patient outcome should be its goal.

REFERENCES

[1] Khorana AA. Venous thromboembolism and prognosis in
cancer. Thromb Res 2010; 125: 490-3.
http://dx.doi.org/10.1016/j.thromres.2009.12.023

[2] Siegel R, Naishadham D, Jemal A. Cancer statistics, 2012.
CA Cancer J Clin 2012; 62: 10-29.
http://dx.doi.org/10.3322/caac.20138

[3] Larocco A, Cavallo F, Bringhen S, et al. Aspirin or
enoxaparin thromboprophylaxis for patients with newly
diagnosed multiple myeloma treated with lenalidomide. Blood
2012; 119: 933-9.
http://dx.doi.org/10.1182/blood-2011-03-344333

[4] Greipp PR, San Miguel J, Durie BG, et al. International
staging system for multiple myeloma. J Clin Oncol 2005; 23:
3412-20.
http://dx.doi.org/10.1200/JC0.2005.04.242

(5]

6l

[

8]

&l

[10]

(1]

2]

(3]

[14]

(18]

Bever KM, Masha LI, Sun F, et al. Risk factors for venous
thromboembolism in immunoglobulin light chain amyloidosis.
Haematologica 2016; 101: 86-90.
http://dx.doi.org/10.3324/haematol.2015.133900

Mahmoodi BK, ten Kate MK, Waanders F, et al. High
absolute risks and predictors of venous and arterial
thromboembolic events in patients with nephrotic syndrome:
results from a large retrospective cohort study. Circulation
2008; 117: 224-30.
http://dx.doi.org/10.1161/CIRCULATIONAHA.107.716951

Li SJ, Guo JZ, Zuo K, et al. Thromboembolic complications in
membranous nephropathy patients with nephrotic syndrome-
a prospective study. Thromb Res 2012; 130: 501-5.
http://dx.doi.org/10.1016/j.thromres.2012.04.015

Eneman B, Levtchenko E, van den Heuvel B, Van Geet C,
Freson K. Platelet abnormalities in nephrotic syndrome.
Pediatr Nephrol. 2015 Aug 13. [Epub ahead of print]

Vaziri ND, Paule P, Toohey J, et al. Acquired deficiency and
urinary excretion of antithrombin Il in nephrotic syndrome.
Arch Intern Med 1984; 144: 1802-3.
http://dx.doi.org/10.1001/archinte.1984.00350210124021

Nishimura M, Shimada J, Ito K, Kawachi H, Nishiyama K.
Acute arterial thrombosis with antithrombin 1ll deficiency in
nephrotic syndrome: report of a case. Surg Today 2000; 30:
663-6.

http://dx.doi.org/10.1007/s005950070110

Halligan CS, Lacy MQ, Vincent Rajkumar S, et al. Natural
history of thromboembolism in AL amyloidosis. Amyloid
2006; 13: 31-6.
http://dx.doi.org/10.1080/13506120500537285

Hovens MM, Snoep JD, Tamsma JT, Huisman MV. Aspirin in
the prevention and treatment of venous thromboembolism. J
Thromb Haemost 2006; 4: 1470-5.
http://dx.doi.org/10.1111/j.1538-7836.2006.01928.x

Carrier M, Le Gal G, Tay J, Wu C, Lee AY. Rates of venous
thromboembolism in multiple myeloma patients undergoing
immunomodulatory therapy with thalidomide or lenalidomide:
a systematic review and meta-analysis. J Thromb Haemost
2011; 9: 653-63.
http://dx.doi.org/10.1111/j.1538-7836.2011.04215.x

Bagratuni T, Kastritis E, Politou M, et al. Clinical and genetic
factors associated with venous thromboembolism in
myeloma patients treated with lenalidomide-based regimens.
Am J Hematol 2013; 88: 765-70.
http://dx.doi.org/10.1002/ajh.23504

Leleu X, Rodon P, Hulin C, et al. MELISSE, a large
multicentric observational study to determine risk factors of
venous thromboembolism in patients with multiple myeloma
treated with immunomodulatory drugs. Thromb Haemost
2013; 110: 844-51.

http://dx.doi.org/10.1160/TH13-02-0140

Received on 30-05-2016

http://dx.doi.org/10.15379/2408-9877.2016.03.02.01

© 2016 Uz and Acar; Licensee Cosmos Scholars Publishing House.

This is an open access article licensed under the terms of

provided the work is properly cited.

Accepted on 30-06-2016

Published on 26-07-2016

the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/3.0/), which permits unrestricted, non-commercial use, distribution and reproduction in any medium,



