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Introduction Pulmonary arterial hypertension (PAH) is a progressive and life-threatening disease characterized by the remodelling of
distal pulmonary arteries in the absence of other cardiopulmonary disease, usually leading to right ventricular failure.
Given the current European Society of Cardiology and the European Respiratory Society guidelines for the diagnosis and
treatment of pulmonary hypertension (PH), most of the patients with severe PAH usually require to have a lifelong com-
bination therapy that includes prostacyclin, phosphodiesterase-5 inhibitor, and endothelin receptor antagonist. However,
the reversibility of PAH has been reported through the treatment of the underlying diseases or comorbidities.

Case We present a case of a 45-year-old woman with a chief complaint of dyspnoea, eventually diagnosed with severe

presentation PAH in the setting of POEMS (polyneuropathy, organomegaly, endocrinopathy, M-protein, and skin changes) syn-
drome that was successfully treated with thalidomide and dexamethasone.

Discussion Our case suggests that it would be important to consider associated syndromes when a diagnosis of PH is made,
because treatment of the underlying condition may lead to improvement in PAH.
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PAH.

cular resistance, even in patients with severe pulmonary
arterial hypertension (PAH) concomitant with POEMS (poly-
neuropathy, organomegaly, endocrinopathy, M-protein, and
skin changes) syndrome.

® |t would be important to consider associated syndromes when
a diagnosis of pulmonary hypertension is made, because treat-
ment of the underlying condition may lead to improvement in

Learning points Introduction

® Early diagnosis and intervention with thalidomide and dexa-
methasone might contribute to a decrease of pulmonary vas-

Despite enormous efforts in research and the development of avail-
able therapies over the last two decades, pulmonary arterial hyper-
tension (PAH) remains a progressive and relatively incurable
disease.” Pulmonary arterial hypertension is a disease characterized
by the remodelling of distal pulmonary arteries in the absence of
other cardiopulmonary disease, usually leading to right heart failure
and subsequent death without appropriate intervention.”* Given the
current European Society of Cardiology/European Respiratory
Society guidelines for the diagnosis and treatment of pulmonary
hypertension (PH),* most of the patients with severe PAH usually re-

quire to have a lifelong combination therapy that includes
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prostacyclin, phosphodiesterase-5 inhibitor, and endothelin receptor
antagonist (ERA). However, the reversibility of PH has been reported
through the treatment of the underlying diseases or comorbidities.”™”
Here, we present a case of severe PAH concomitant with a syndrome
of POEMS (polyneuropathy, organomegaly, endocrinopathy, M-pro-
tein, and skin changes) syndrome that was successfully treated with
thalidomide and dexamethasone.

Timeline

Time Events

Initial presentation  Presented with 3-month history of shortness of
(Day 1) breath
Pulmonary hypertension (PH) diagnosed at clin-
ic: based on symptom, history, blood work,
chest X-ray, electrocardiogram, and trans-
thoracic echocardiogram

1 month Pulmonary arterial hypertension (PAH) con-
comitant with POEMS (polyneuropathy,
organomegaly, endocrinopathy, M-protein,
and skin changes) syndrome diagnosed on
admission

Initiate tadalafil, 40 mg o.d., for PAH, but nei-
ther symptoms nor haemodynamic have
been improved

3 months Initiate thalidomide and dexamethasone for 5
cycles.

(1 cycle: oral thalidomide, 200 mg o.d. from
Days 1 to 28, and oral dexamethasone, 20
mg o.d. from Days 1 to 4)

Follow-up

(1 year)

Significant improvement in symptomatic status
(World Health Organization Class ) with no
evidence of PAH on right heart catheteriza-
tion. Tadalafil discontinued

Case presentation

A 45-year-old woman was referred to our institution with a 3-month
history of shortness of breath on exertion. The patient did not have
significant past medical history. On physical exam, she was noted to
have a palpable lymph node in the neck and axilla; skin pigmentation
around the neck, chest, and back; significant peripheral oedema of
the lower limbs; and clubbed fingers on both hands were noted
(Figure 1). Electrocardiogram showed right axis deviation, P pulmo-
nale in lead Il, V1R, and strain pattern in lead V1-3 (Figure 2A). Chest
X-ray revealed significant cardiomegaly (Figure 2B). Pulmonary func-
tion test (PFT) was normal with the exception of impaired diffusing
capacity of the lung for carbon monoxide (DLCO) at 30.4% (normal
reference value: DLCO 80-120%) of predicted value. Transthoracic
echocardiogram (TTE) revealed severe PH with an estimated pul-
monary artery systolic pressure of 80-85mmHg, significant right

Figure | Skin pigmentation on the back (A) and the tip of fingers
(B). Clubbed fingers on both hands (B).

atrium (RA) and right ventricular (RV) enlargement, and RV impair-
ment with a tricuspid annular plane systolic excursion (TAPSE) of
10.2 mm (normal reference value: TAPSE > 16 mm). Cardiac magnet-
ic resonance (CMR) revealed mildly impaired RV function with right
ventricular ejection fraction (RVEF) of 47% (normal reference value:
RVEF 50-65%) (Supplementary material online). Moderate pericar-
dial effusion was present (Figure 3A, B). Ventilation perfusion scan
indicated a low probability of pulmonary thromboembolism.
Contrast-enhanced computed tomography (CT) did reveal significant
dilatation of RA, RV, and pulmonary artery (Figure 4D) with no evi-
dence of pulmonary thromboembolism. Bilateral pleural effusion,
pericardial effusion, and ascites were present. In addition, hepatosple-
nomegaly and lymphadenopathy in bilateral neck, axilla, mediastinum,
and para-aorta were present (Figure 4A—C). Right heart catheteriza-
tion (RHC) confirmed the presence of PAH (Table 7).

To determine the aetiology of the patient’s PAH, further evalu-
ation was performed. Blood test revealed mild thrombocytosis with
a platelet count of 388 x 10° cells/uL (normal reference value: 150—
350 x 10 cells/uL). Serum HIV-1 titre and the antibody titre related
to autoimmune disease were completely negative. Low free T3 and
free T4 levels with high thyroid-stimulating hormone suggested hypo-
thyroidism. Total serum immunoglobulin was normal with normal
protein electrophoresis and a negative test of Bence Jones protein.
There was elevation of k and A free light chain levels (55.0 mg/L and
33.2mg/L, respectively) (normal reference value: 3.3-19.4 mg/L, 5.7—
26.3mg/L) with an increased light chain ratio (1.66) (normal refer-
ence value: 0.26-1.65). Notably, serum vascular endothelial cell
growth factor (VEGF) level was significantly elevated. Computed
tomography revealed multiple patchy osteosclerotic lesions in pelvic
bone, vertebral body, costal bone, and sternal bone (Figure 4E).
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Bilateral papilledema was present. In addition, although there was no
clinical history suggestive of neuropathy, nerve conduction studies
confirmed peripheral polyneuropathy involving the reduction in amp-
litude and velocity of sensory potentials and clear slowing of motor
velocities with a decrease in amplitude in excess of 50%. All of these
findings supported a diagnosis of POEMS syndrome according to the
diagnostic criteria.®

As symptoms and haemodynamics have not been improved with
the initiation of tadalafil for PAH, our patient was started on immuno-
modulatory agent using thalidomide and dexamethasone. A year
later, as a consequence, her symptoms of dyspnoea, pericardial effu-
sion, pleural effusion, and ascites have completely disappeared with
significant recovery of RV function (Figures 2C and 3C-E)
(Supplementary material online). PFT was recovered with a DLCO
of 66.6% of predicted value. Furthermore, her current RHC indicated
no evidence of PAH (Table 7).

Discussion

POEMS (polyneuropathy, organomegaly, endocrinopathy, M-protein,
and skin changes) syndrome is a rare paraneoplastic disorder caused
by plasma cell dyscrasia. Additionally, PAH is thought to be an un-
common feature of POEMS syndrome. Although there is weakness
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Figure 2 12-lead resting electrocardiogram on admission (A). Chest X-ray on admission (B) and 1 year following thalidomide and dexamethasone
therapy (O).

and/or numbness of the limb due to peripheral neuropathy, periph-
eral oedema and skin change were reported as the most common ini-
tial symptoms.” This is, to our knowledge, the first case reported in
which PAH was the initial presentation in a patient with POEMS syn-
drome who was treated successfully with thalidomide and
dexamethasone.

Contrary to the current diagnostic criteria of POEMS syndrome,
monoclonal plasma cell dyscrasia was not detected in the present
case. However, in spite of the absence of this type of dyscrasia, we
consider this case to be consistent with POEMS syndrome for the
following reasons. The first reason is the previous finding that 25% of
cases of POEMS syndrome lack a monoclonal plasma cell disorder.™
The second reason is the presence of typical clinical findings and a
clinical course specific for a favourable response to immunomodula-
tory agents. Based on these factors, we assume that the present case
might be a very early stage of POEMS syndrome with a characteristic
finding of PAH.

The suggested prevalence of associated PH in POEMS syndrome is
27-48%,> although these figures were obtained using TTE to esti-
mate pulmonary arterial systolic pressure (PASP), implying the preva-
lence of the PAH might be far less than these reports. A case similar
to ours has been previously published, which mentions a PAH patient
in the setting of POEMS syndrome, successfully treated with thalido-
mide and me‘chylprednisolone.11 However, contrary to our case,
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Figure 3 Short-axis view and apical four-chamber view of transthoracic echocardiogram on admission (A, B) and 1 year following thalidomide and
dexamethasone therapy (G D). The size and function of right ventricle before and after treatment (E).

PAH in this report was diagnosed by TTE, not with RHC which is the
standard diagnostic modality, suggesting lack of definitive evidence of
PAH.

To date, despite the conflicting findings seen with anti-VEGF ther-
apy, VEGF is the cytokine that correlates best with disease severity
and treatment response of PH." In our case, the serum level of
VEGF was elevated at 4080 pg/mL (normal reference value; plasma
VEGF 31-86 pg/mL,"® serum VEGF <1040 pg/mL'?) and dropped
significantly to 240 pg/mL over the year with treatment, accompanied
by the significant improvement of other symptoms. Vascular endo-
thelial cell growth factor was postulated to mediate PH with its vas-
cular permeability causing interstitial and perivascular oedema and
subsequent hypoxaemia inducing endothelial VEGF, completing a vi-
cious cycle, eventually leading to PAH."™ However, VEGF level might
not be the driving force of the disease based on the conflicting find-
ings seen with anti-VEGF therapy.'>™"”

With respect to available therapy, there are no standard treat-
ments for POEMS syndrome. However, the patient was not consid-
ered as an ideal candidate for two recognized effective
treatments.'®'” Radiotherapy was rejected because of multiple bone
lesions, and autologous stem-cell transplantation was rejected due to
severe PAH.” More recently, thalidomide treatment has been shown
to have decreased serum VEGF levels and improved clinical symp-
toms from randomized placebo-controlled trial2° Thalidomide has

many effects that are potentially useful for the treatment of POEMS
syndrome, including suppression of monoclonal plasma cell prolifer-
ation and modulation of upregulated cytokinesz1; however, how it
contributes to the treatment for PAH remains uncertain.

Importantly, the effect on RV haemodynamics would be of pro-
found significance in the recovery of RV failure. Before treatment, the
patient was considered at high risk for PAH because of poor RV
haemodynamics with relatively high right atrial pressure and low car-
diac index (Cl) in addition to poor RV function by TTE and CMR.
After treatment with thalidomide and dexamethasone, reversal of
PAH was obtained by RHC with a significant decrease of pulmonary
vascular resistance (PVR) and mean pulmonary arterial pressure. The
substantial improvement of haemodynamics presumably led to the
subsequent recovery of RV size and function confirmed by CMR 2
This recovery is most likely due to inhibition of pressure/volume
overload secondary to vascular permeability by immunomodulatory
therapy, which is consistent with the significant reduction of serum
VEGF levels.

Our report has a key limitation in its nature of single case study.
Nevertheless, our case suggests that early diagnosis and intervention
with thalidomide and dexamethasone have decreased PVR drastically
in patients with severe PAH concomitant with POEMS syndrome
and a subsequent improvement of symptoms. Accordingly, it would
be important to consider associated syndromes when a diagnosis of
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Figure 4 Multiple lymphadenopathy in the neck (A), mediastinum (B) and para-aorta (C, arrows). Significant dilatation of pulmonary artery (D).
Multiple patchy osteosclerotic lesions in pelvic bone and vertebral body on computed tomography scan (E, arrows).

Table I Comparison of key haemodynamics and
POEMS (polyneuropathy, organomegaly, endocrinop-
athy, M-protein, and skin changes) syndrome-related
parameters with thalidomide and dexamethasone
therapy

Normal reference value Before After
treatment treatment

WHO Classification 4 1
RHC

RAP (mmHg) 14 2

PAP (mmHg) 89/40 (58) 24/5 (14)

PCWP (mmHg) 15 4

PA saturation (%) 65 76

PVR (WU) 12.6 29
CMR

RVEF (50-65%) 47 61

RVEDV (85-168 mL) 166 93
serum VEGF (<1040 pg/mL) 4080 240
BNP (<18.4 pg/mL) 430.9 232
DLCO (80-120%) 304 66.6

RHGC, right heart catheterization; RAP, right atrial pressure; PAP, pulmonary ar-
terial pressure; PCWP, pulmonary capillary wedge pressure; PA saturation, pul-
monary arterial saturation; PVR, pulmonary vascular resistance; CMR, cardiac
magnetic resonance; RVEF, right ventricular ejection fraction; RVEDV, right ven-
tricular end-diastolic volume; VEGF, vascular endothelial cell growth factor; BNP,
brain natriuretic peptide; DLCO, diffusing capacity of the lungs for carbon
monoxide.

PH is made, because treatment of the underlying condition may lead
to improvement in PAH.

Supplementary material

Supplementary material is available at European Heart Journal - Case
Reports online.

Acknowledgements

The authors are grateful to Dr Tomohisa Nagoshi and Dr Tohru
Sakuma at Jikei University School of Medicine for their editing contri-
bution. We also are grateful to Prof Marius Hoeper at Hannover
Medical School and Dr Yuichi Tamura at International University of
Health and Welfare Mita Hospital for their suggestion of diagnostic
workup.

Consent: The author/s confirm that written consent for submission
and publication of this case report including image(s) and associated
text has been obtained from the patient in line with COPE guidance.

Conflict of interest: none declared.

References

1. Humbert M, Sitbon O, Chaouat A, Bertocchi M, Habib G, Gressin V, Yaici A,
Weitzenblum E, Cordier J-F, Chabot F, Dromer C, Pison C, Reynaud-Gaubert M,
Haloun A, Laurent M, Hachulla E, Cottin V, Degano B, Jais X, Montani D, Souza
R, Simonneau G. Survival in patients with idiopathic, familial, and anorexigen-
associated pulmonary arterial hypertension in the modern management era.
Circulation 2010;122:156-163.


https://academic.oup.com/ehjcr/article-lookup/doi/10.1093/ehjcr/yty051#supplementary-data
Deleted Text: <bold>s</bold>

T.D. Tanaka et al.

2.

w

>

vl

o

~

o

el

D’Alonzo GE, Barst R, Ayres SM, Bergofsky EH, Brundage BH, Detre KM,
Fishman AP, Goldring RM, Groves BM, Kernis JT. Survival in patients with pri-
mary pulmonary hypertension. Ann Intern Med 1991;115:343-349.

. McLaughlin VV, McGoon MD. Pulmonary arterial hypertension. Circulation 2006;

114:1417-1431.

Galie N, Humbert M, Vachiery J-L, Gibbs S, Lang I, Torbicki A, Simonneau G,
Peacock A, Vonk Noordegraaf A, Beghetti M, Ghofrani A, Gomez-Sanchez MA,
Hansmann G, Klepetko W, Lancellotti P, Matucci M, McDonagh T, Pierard LA,
Trindade PT, Zompatori M, Hoeper M, Aboyans V, Vaz CA, Achenbach S,
Agewall S, Allanore Y, Asteggiano R, Paolo BL, Albert BJ, Bouvaist H, et al. 2015
ESC/ERS Guidelines for the diagnosis and treatment of pulmonary hypertension:
the Joint Task Force for the Diagnosis and Treatment of Pulmonary
Hypertension of the European Society of Cardiology (ESC) and the European
Respiratory Society (ERS): Endorsed by: Association for European Paediatric and
Congenital Cardiology (AEPC), International Society for Heart and Lung
Transplantation (ISHLT). Eur Heart | 2016;37:67-119.

. Li J, Tian Z, Zheng H-Y, Zhang W, Duan M-H, Liu Y-T, Cao X-X, Zhou D-B.

Pulmonary hypertension in POEMS syndrome. Haematologica 2013;98:393-398.
Allam ]S, Kennedy CC, Aksamit TR, Dispenzieri A. Pulmonary manifestations in
patients with POEMS syndrome: a retrospective review of 137 patients. Chest
2008;133:969-974.

Dispenzieri A. POEMS syndrome: 2017 Update on diagnosis, risk stratification,
and management. Am | Hematol 2017;92:814-829.

Misawa S, Kuwabara S. Polyneuropathy, organomegaly, endocrinopathy, mono-
clonal gammopathy and skin changes (Crow-Fukase) syndrome: diagnostic crite-
ria and treatment perspectives. Clin Exp Neuroimmunol 2013;4:318-325.

. Li J, Zhou D-B, Huang Z, Jiao L, Duan M-H, Zhang W, Zhao Y-Q, Shen T.

Clinical characteristics and long-term outcome of patients with POEMS syn-
drome in China. Ann Hematol 2011;90:819-826.

. Nakanishi T, Sobue |, Toyokura Y, Nishitani H, Kuroiwa Y, Satoyoshi E, Tsubaki

T, Igata A, Ozaki Y. The Crow-Fukase syndrome: a study of 102 cases in Japan.
Neurology 1984;34:712-720.

. Song G, He Q, Wang N. Successful treatment of a patient with POEMS syn-

drome using thalidomide. Curr Res Integr Med 2015;01:39—40.

. Misawa S, Sato Y, Katayama K, Hanaoka H, Sawai S, Beppu M, Nomura F,

Shibuya K, Sekiguchi Y, Iwai Y, Watanabe K, Amino H, Ohwada C, Takeuchi M,
Sakaida E, Nakaseko C, Kuwabara S. Vascular endothelial growth factor as a pre-
dictive marker for POEMS syndrome treatment response: retrospective cohort
study. BMJ Open 2015;5:e009157.

. D’Souza A, Hayman SR, Buadi F, Mauermann M, Lacy MQ, Gertz MA, Kyle RA,

Kumar S, Greipp PR, Lust JA, Russell S}, Zeldenrust S, Dingli D, Witzig TE,

20.

2

=

22.

Rajkumar SV, Dispenzieri A. The utility of plasma vascular endothelial growth
factor levels in the diagnosis and follow-up of patients with POEMS syndrome.
Blood 2011;118:4663-4665.

Klekamp JG, Jarzecka K, Hoover RL, Summar ML, Redmond N, Perkett EA.
Vascular endothelial growth factor is expressed in ovine pulmonary vascular
smooth muscle cells in vitro and regulated by hypoxia and dexamethasone.
Pediatr Res 1997;42:744-749.

. Badros A, Porter N, Zimrin A. Bevacizumab therapy for POEMS syndrome.

Blood 2005;106:1135.

. Straume O, Bergheim ), Ernst P. Bevacizumab therapy for POEMS syndrome.

Blood 2006;107:4972.

Sekiguchi Y, Misawa S, Shibuya K, Nasu S, Mitsuma S, Iwai Y, Beppu M, Sawai S,
Ito S, Hirano S, Nakaseko C, Kuwabara S. Ambiguous effects of anti-VEGF
monoclonal antibody (bevacizumab) for POEMS syndrome. | Neurol Neurosurg
Psychiatry 2013;84:1346—1348.

. Kourelis TV, Buadi FK, Kumar SK, Gertz MA, Lacy MQ, Dingli D, Go RS, Kapoor

P, Lust JA, Hayman SR, Hwa Y, Rajkumar SV, Zeldenrust SR, Russell SJ, Lin Y,
Leung N, Kyle RA, Gonsalves WI, Dispenzieri A. Long-term outcome of patients
with POEMS syndrome: an update of the Mayo Clinic experience. Am | Hematol
2016;91:585-589.

. Kuwabara S, Misawa S, Kanai K, Kikkawa Y, Nishimura M, Nakaseko C, Cho RK,

Hattori T. Autologous peripheral blood stem cell transplantation for POEMS
syndrome. Neurology 2006;66:105-107.

Misawa S, Sato Y, Katayama K, Nagashima K, Aoyagi R, Sekiguchi Y, Sobue G,
Koike H, Yabe |, Sasaki H, Watanabe O, Takashima H, Nishizawa M, Kawachi |,
Kusunoki S, Mitsui Y, Kikuchi S, Nakashima |, Ikeda S-I, Kohara N, Kanda T, Kira
J-I, Hanaoka H, Kuwabara S; Japanese POEMS Syndrome for Thalidomide
(J-POST) Trial Study Group. Safety and efficacy of thalidomide in patients with
POEMS syndrome: a multicentre, randomised, double-blind, placebo-controlled
trial. Lancet Neurol 2016;15:1129-1137.

. Gordon N, Goggin PM. Thalidomide and its derivatives: emerging from the wil-

derness. Postgrad Med | 2003;79:127-132.

Harjola V-P, Mebazaa A, Celutkiené J, Bettex D, Bueno H, Chioncel O, Crespo-
Leiro MG, Falk V, Filippatos G, Gibbs S, Leite-Moreira A, Lassus ], Masip J,
Mueller C, Mullens W, Naeije R, Nordegraaf AV, Parissis |, Riley JP, Ristic A,
Rosano G, Rudiger A, Ruschitzka F, Seferovic P, Sztrymf B, Vieillard-Baron A,
Yilmaz MB, Konstantinides S. Contemporary management of acute right ventricu-
lar failure: a statement from the Heart Failure Association and the Working
Group on Pulmonary Circulation and Right Ventricular Function of the European
Society of Cardiology. Eur | Heart Fail 2016;18:226-241.



	yty051-TF1

