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Congestive heart failure associated with POEMS syndrome that 
was adequately distinguished from cardiac amyloidosis: a case 
report and literature review
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Abstract: Congestive heart failure (CHF) is a common complication in patients with AL amyloidosis 
but is rare in another plasma cell dyscrasia, POEMS syndrome. A 52-year-old man developed POEMS 
syndrome with a solitary plasmacytoma complicated by CHF mimicking cardiac amyloidosis (CA). His 
neurological symptoms and CHF did not improve after radiotherapy (50 Gy) targeting the plasmacytoma. 
Based on typical findings of noninvasive examinations such as elevated serum NT-proBNP (12,631 pg/mL), 
a pseudo-infarct pattern on electrocardiography, interventricular septal thickening with a granular sparkling 
appearance and an apical sparing pattern of longitudinal strain on echocardiography, and late gadolinium 
enhancement of the left ventricular wall on cardiac magnetic resonance imaging (MRI), severe CA ineligible 
for autologous peripheral blood stem cell transplantation (auto-PBSCT) was strongly suspected. However, 
myocardial biopsy failed to reveal amyloid deposits, and CHF markedly improved after only one cycle of 
chemotherapy with melphalan and dexamethasone. Accordingly, CA was denied as the etiology of his heart 
failure, and the patient was finally diagnosed with POEMS syndrome. As a result, high-dose melphalan 
followed by auto-PBSCT improved his neurological symptoms. Careful evaluation is therefore needed to 
appropriately treat patients with POEMS syndrome complicated by CHF, even when the results of non-
invasive examinations are typical for AL amyloidosis.
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Introduction

Polyneuropathy,  organomegaly,  endocr inopathy, 
monoclonal protein, and skin changes (POEMS) syndrome 
is characterized by the damage of various organs by plasma 
cell dyscrasia; however, POEMS syndrome rarely involves 
the heart. Dispenzieri et al. reported that only 3 out of 99 
cases with POEMS syndrome had heart failure (1). On the 
other hand, cardiomyopathy is a frequent complication in 

patients with immunoglobulin light chain (AL) amyloidosis 
and represents the most definitive prognostic factor (2-4). 
On electrocardiography, cardiac amyloidosis (CA) shows a 
low potential in the limb lead and poor R wave elevation in 
the chest lead, which is called a pseudo-infarct pattern (3). 
Echocardiography of patients with CA shows concentric 
thickening of the ventricle wall and a granular sparkling 
appearance in the thickened interventricular septum 
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(2,3). Rahman et al. reported that if both low voltage 
on electrocardiography and an interventricular septal 
thickness of >1.98 cm on echocardiography are present, the 
diagnosis of CA could be made with 72% sensitivity and 
91% specificity. In this model, the positive and negative 
predictive values were 79% and 88%, respectively (5). 
Moreover, Liu et al. reported that a higher ratio of septal 
apical to basal segmental longitudinal peak systolic strain  
>2.1 can differentiate CA from other causes of left 
ventricular hypertrophy (with 88% sensitivity, 85% 
specificity, 67% positive predictive value, and 96% 
negative predictive value) (6). Accordingly, if these 
typical physiological findings are evident in a patient with 
monoclonal gammopathy (M proteinemia), the patient is 
usually diagnosed with CA. However, as the management 
and prognosis of heart failure due to AL amyloidosis 
greatly differs from that of heart failure due to other 
causes, the etiology of cardiomyopathy should be cautiously 
determined. We experienced a case of POEMS syndrome 
complicated by congestive heart failure (CHF) that was 
originally suspected to be CA ineligible for autologous 
peripheral blood hematopoietic stem cell transplantation 
(auto-PBSCT); however, it was eventually found that the 
CHF was not associated with AL amyloidosis.

We present the following article in accordance with 
the CARE reporting checklist (available at https://dx.doi.
org/10.21037/atm-21-1071).

Case presentation

A 52-year-old previously healthy man was transferred to 
our hospital for treatment for suspected POEMS syndrome 
with a solitary plasmacytoma in the left ischium. Nine 
months earlier, he noted a difficulty in raising his toes 
and walking, and stumbling and falling with increased 
frequency. Four months later, dysarthria was also noted 
and was admitted to the Department of Neurosurgery 
of the first hospital to undergo close examinations. Brain 
magnetic resonance imaging (MRI) showed multiple 
cerebral infarctions in the occipital and temporal lobes, near 
the left lateral ventricle. Systemic computed tomography 
(CT) showed a space-occupying lesion in the left ischium 
and multiple mild lymphadenopathies in the inguinal, 
bilateral common iliac arterial, and para-aortic regions, as 
shown in Figure 1A. No osteosclerotic change was detected 
by the CT scan. An inguinal lymph node biopsy revealed 
no specific features suggestive of Castleman disease. IgG-
lambda-type M protein was detected; however, plasma cells 

in the bone marrow accounted for <10% of all nucleated 
cells, which did not meet the diagnostic criteria for multiple 
myeloma. Three months later, he was transferred to the 
second hospital to receive a biopsy from the lesion in the 
ischium. The histopathological findings of the lesion were 
compatible with plasmacytoma (Figure 1B-1E). A closer 
examination revealed polyneuritis, hemangiomas at the 
chest skin, plasmacytoma, IgG-lambda type M protein with 
elevated serum vascular endothelial growth factor (VEGF, 5, 
150 pg/mL),  bi lateral  pleural  ef fusion,  and mild 
h y p o t h y r o i d i s m .  A  p h y s i c a l  e x a m i n a t i o n  a n d 
echocardiography (UCG) revealed remarkable pitting 
edema on the bilateral lower limbs and a reduced ejection 
fraction. He had no dyspnea on exertion because he 
was mostly bedridden due to paralysis of the lower legs. 
His symptoms were suspected to be caused by POEMS 
syndrome with a solitary plasmacytoma complicated by 
CHF; however, neurological symptoms and CHF did 
not improve after radiotherapy (50 Gy) targeting the 
plasmacytoma. Moreover, his CHF was refractory to 
conventional medications such as diuretics, beta-blocker, 
and angiotensin-converting enzyme inhibitor.

On admission to our hospital, a physical examination 
showed multiple lymph nodes of <10 millimeters in 
diameter in the bilateral neck and supraclavicular fossa 
regions, and several small hemangiomas on the chest skin. 
The muscle strength in both upper limbs was intact, but 
hypoesthesia was detected in the fingers. The bilateral lower 
limbs were symmetrically paralyzed on the distal sides. 
Mild pitting edema was present on the bilateral feet. A 
nerve conduction study failed to detect any electrical signal 
from the nerves of the patient’s legs. A plain chest X-ray 
showed a cardiothoracic ratio of 52% and pleural effusion, 
predominantly in the left (Figure 2A). An electrocardiogram 
(ECG) showed left axis deviation, low voltage in the limb 
leads and poor R-wave progression in chest leads V1–V4 
(Figure 2B). UCG showed a granular sparkling appearance 
in the thickened interventricular septum (Figure 2C) 
and an abnormal systolic septal longitudinal base-to-
apex strain gradient (Figure 2D). Cardiac MRI showed 
slightly enhanced diffuse ventricular wall at the late phase 
of gadolinium enhancement (Figure 2E). Based on these 
findings, we suspected that the patient had CA secondary to 
M proteinemia. Further, the amyloidosis was deemed to be 
extremely advanced and ineligible for auto-PBSCT because 
the serum N-terminal fragment of pro-B-type natriuretic 
peptide (NT-proBNP) and troponin T levels were elevated 
to 12,631 pg/mL and 0.054 ng/mL, respectively. The 
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concentration of serum free light chain (FLC) lambda-
type and FLC ratio were 46.0 mg/L (reference range;  
5.7–26.3 mg/L) and 1.43 (reference range; 0.26–1.65), 
respectively. On the other hand, a myocardial biopsy did 
not reveal deposits of amyloid proteins either (Figure 3). 
Additional biopsies from the skin, subcutaneous fat, and 
iliac bone marrow failed to detect any amyloid deposits. 
However, the cardiologist in charge of the patient 
considered the negative result to be a sampling error, based 
on the patient’s ECG, UCG, and MRI findings, which 
were all typical of CA. Pulmonary hypertension (PH), a 
frequent complication of POEMS syndrome (7), was not 
initially suspected because pulmonary valve regurgitation 
was not detected and the tricuspid regurgitation was too 
trivial to measure by UCG. On the other hand, right heart 
catheterization revealed elevated mean pulmonary arterial 
pressure (27 mmHg), diastolic pulmonary arterial pressure 
(18 mmHg), and pulmonary capillary wedge pressure  
(15 mmHg). However, the patient’s low pulmonary vascular 
resistance (1.96 Wood units) and low diastolic pressure 
gradient (3 mmHg) suggested that his PH was caused by 

left heart disease (8).
We selected a chemotherapy regimen with melphalan and 

dexamethasone (MD) for the treatment of AL amyloidosis 
because it was less cardiotoxic than other regimens for 
plasma cell proliferative disorders. Only one cycle of MD 
therapy dramatically improved the patient’s CHF symptoms, 
as shown in Figure 4. Notably, pitting edema and pleural 
effusion disappeared rapidly, and NT-proBNP promptly 
decreased to 346 pg/mL. Given the prompt improvement 
of the CHF findings, CA was denied as the etiology of his 
heart failure, and the patient was finally diagnosed with 
POEMS syndrome, which was eligible for auto-PBSCT 
after high-dose chemotherapy. After four cycles of MD 
therapy followed by peripheral blood stem cell harvesting, 
we switched the induction regimen to lenalidomide and 
dexamethasone (LD) to intensify the anti-myeloma cell 
activity. MD and LD were well tolerated. After completing 
ten cycles of LD, auto-PBSCT combined with high-dose 
chemotherapy was performed and completed without any 
serious adverse event. The abnormal findings such as the 
apical sparing pattern of longitudinal strain on UCG and 

Figure 1 Images of solitary plasmacytoma in the left ischium. (A) The red arrow indicates an occupying lesion in the left ischium on CT. 
A specimen of this lesion was obtained by needle biopsy. (B-E) Microscopic images of the needle biopsy specimen (×200). Atypical plasma 
cells were aggregated in the tumor tissue (B; hematoxylin-eosin staining). An immunohistopathological study revealed strong lambda-chain 
staining (C) but little kappa-chain staining (D). CD138 was also stained in the immunopathological study (E).
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late gadolinium enhancement of the left ventricular wall on 
MRI all disappeared. The patient did not develop any signs 
of cardiac failure and his bilateral lower leg paralysis showed 
partial resolution. The patient became able to walk on his 

own after auto-PBSCT, leading to his higher quality of life 
and deep satisfaction.

All procedures performed in studies involving human 
participants were in accordance with the ethical standards of 
the institutional and/or national research committee(s) and 
with the Helsinki Declaration (as revised in 2013). Written 
informed consent was obtained from the patient.

Discussion

In the present case, CHF due to amyloid cardiomyopathy 
that occurred concurrently with POEMS syndrome 
was initially suspected because—in addition to M 
proteinemia—all physiological and laboratory findings, 
including a low voltage with a pseudo-infarct pattern in 
the electrocardiogram, the granular sparkling appearance 
of the thickened cardiac wall on UCG, and the apical 
sparing pattern of longitudinal strain on speckle tracking 
UCG were all compatible with those of CA. In addition, 
this hypothesis was supported by the facts that CHF is a 

A
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B C

Figure 2 Imaging studies to investigate the cause of heart failure. (A) A plain chest X-ray showed a cardiothoracic ratio of 52% and pleural 
effusion predominantly in the left. (B) The electrocardiogram showed left axis deviation, low voltage in the limb leads, and poor R-wave 
progression in the chest leads V1–V3. (C) Echocardiography showed a reduced ejection fraction (46%) and granular sparkling appearance 
seen in the interventricular septum (red arrows), which was 15 mm in thickness. (D) Speckle tracking echocardiography showed that the 
septal apical to basal segmental longitudinal peak systolic strain ratio was 4.25 (17/4), indicating an apical sparing pattern. (E) Cardiac 
magnetic resonance imaging showed late gadolinium enhancement of the left ventricular wall with a weak level (arrow heads).

Figure 3 Direct fast scarlet staining of a cardiac biopsy specimen 
(×100). The biopsy sample was obtained from the right ventricular 
wall. No amyloid deposit was detected in this specimen.
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rare complication in patients with POEMS syndrome and 
that CA and POEMS syndrome can coexist (1,9). Although 
these characteristics have been thought to be specific to 
CA (3,5,6), the specificity of the diagnostic findings is not 
100%. Indeed, the myocardial biopsy of our patient failed 
to reveal amyloid deposits. However, we did not diagnose 
any conditions other than CA before chemotherapy 
because most of the test results were compatible with CA-
like features. CA is usually resistant or slowly responsive 
to chemotherapy regimens such as MD (10) and cannot be 
corrected by only one cycle of MD therapy. The prompt 
response of the patient’s CHF to MD therapy led us to 
change the treatment plan for his POEMS syndrome, which 

eventually helped improve his neurological symptoms.
In recent years, LD has been a preferred treatment for 

patients with POEMS syndrome who are ineligible for auto-
PBSCT (11-13). On the other hand, cyclophosphamide, 
bortezomib, and dexamethasone (CyBorD) or MD are 
recommended therapies for AL amyloidosis (14). However, 
CyBorD is reported to be unsuitable for patients with 
advanced CA with NT-proBNP levels of >8,500 ng/L 
because of its limited efficacy and potential cardiac toxicity 
(15,16). Thus, prioritizing treatment of CA, we treated the 
patient with MD, which has minimal cardiac toxicity (17,18). 
This treatment eventually led to the marked improvement 
of CHF. Although radiotherapy might have partially 
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contributed to the improvement of the CHF, this possibility 
seems unlikely because his CHF progressed during 
radiotherapy, despite the fact that his serum VEGF level 
decreased by half. Starting treatment with MD for patients 
with POEMS syndrome complicated by CHF therefore 
appears to be useful for excluding CA. 

The mechanism underlying CHF in patients with 
POEMS syndrome is unclear. An observational study 
identified only three cases of CHF among 99 enrolled 
patients with POEMS syndrome (1). All three patients’ 
cardiac symptoms resolved after the treatment of plasma 
cell dyscrasia with either radiation or combination 
chemotherapy (1). We searched the PubMed® database for 
case reports of CHF associated with POEMS syndrome 
and found only four cases; all four patients underwent a 
myocardial biopsy that failed to detect amyloid deposition 
in the myocardial tissues (Table 1) (19-22). Interestingly, 
the CHF of these patients resolved after the treatment of 
POEMS syndrome (Table 1). In contrast to our case, CA 
was not suspected in these patients due to the absence of the 
typical findings on both ECG and UCG (Table 1). Markedly 
high serum VEGF levels may predispose patients with 
POEMS to the development of CHF, which can be reverted 
by a reduction in the VEGF level after successful treatment 
of POEMS syndrome.

Although many CA-like features were seen in the 

patient, some results were consistent with cardiac 
conditions other than CA. In addition to the normal FLC 
ratio, the extremely elevated serum NT-proBNP level  
(12,631 pg/mL), despite the slightly high troponin T level 
(0.054 ng/mL), may be more indicative of cardiomyopathy 
associated with POEMS syndrome than of CA. However, 
no studies on POEMS syndrome have documented such a 
discrepancy between NT-proBNP and troponin T levels 
(Table 1) (19-22). Although NT-proBNP and troponin 
T have been used to estimate the clinical severity and 
prognosis of CA (23), these are not diagnostic markers 
of CA. On the other hand, in their review, Oerlemans  
et al. suggested that disproportionally high levels of NT-
proBNP and chronically elevated troponin T at low levels 
with normal coronary angiography may be a red flag for  
CA (24). Additionally, the cardiac MRI findings of our 
patient may have been equivocal and not highly specific for 
CA. T1 mapping, which was performed after administration 
of MD, showed a normal extracellular volume (ECV, 
24.1%). However, the T1/ECV value was not useful for 
differential diagnosis because the value may have affected 
by the chemotherapy. To definitely exclude CA, myocardial 
biopsy is necessary in all cases for whom chemotherapy of 
plasma cell dyscrasias is planned, even when biopsy results 
from other organs are compatible with amyloidosis.

The diagnosis of CA in patients with plasma cell 

Table 1 Published case reports of heart failure associated with POEMS syndrome

Age Sex ECG UCG CAG Myocardial biopsy Treatment Ref.

60 M NA Hypertrophy Normal Hypertrophic 
cardiomyopathy

NA (19)

31 M Inverted ST segment 
and T-wave in V4-V6

Dilatation of left ventricle 
hypokinesis

Diffuse 
multiple 
stenosis

Ischemic 
cardiomyopathy

Resection of 
plasmacytoma

(20)

60 F NA Hypertrophy
Pulmonary hypertension

NA Mild fibrosis Prednisolone and 
interferon-alfa

(21)

55 F NA Hypokinesis (Ejection 
fraction 28%)

Normal Mild hypertrophy 
atypical nuclei

Thalidomide plus 
dexamethasone 
followed by auto-
PBSCT

(22)

52 M Abnormal Q-wave
Low R-wave 
progression

Dilatation of left ventricle
Hypokinesis
Granular sparkling 
appearance

Normal Mild fibrosis MD and LD followed 
by auto-PBSCT

Our case

We extracted the cases in which amyloid cardiomyopathy had been excluded by myocardial biopsy. CAG, coronary angiography; ECG, 
electrocardiogram; MD, melphalan plus dexamethasone therapy; LD, lenalidomide plus dexamethasone therapy; NA, not available; 
PBSCT, peripheral blood stem cell transplantation; UCG, echocardiography; Ref., reference.
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dyscrasia is challenging because even cardiac biopsies are 
not 100% diagnostic due to the difficulty in sampling 
myocardial tissue (25). If our patient was diagnosed with 
end-stage CA, the patient may have lost a chance to 
undergo auto-PBSCT, which is the most effective treatment 
for POEMS syndrome (10). It is therefore important for 
physicians not to assume that CHF in patients with plasma 
cell dyscrasia is associated with AL amyloidosis, even if their 
laboratory findings are typical for AL amyloidosis, and to 
perform closer examinations, including myocardial biopsy.
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