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Abstract

To determine and analyze the clinical characteristics of POEMS syndrome among Southeast Asian countries. We searched
the literature using a pre-specified inclusion and exclusion criteria and using the search terms “[(POEMS) or (Takatsuki)
or (PEP) or (Crow Fukase) and (syndrome)] AND [Countries/People of Southeast Asia]”. Seven studies, including 5 case
reports, 1 case series, and 1 correspondence letter containing 8 patients, were eligible for analysis. The median age of onset
was 54 years, while the median duration to correct diagnosis was 5.5 months. The most common initial presentation was
weakness (4/6) with 50% initially diagnosed as chronic inflammatory demyelinating polyneuropathy. On physical examina-
tion, 100% had evidence of length dependent polyneuropathy, 80% had papilledema, 75% had edema/effusion, 86% had
skin changes, and 67% had organomegaly. All had abnormal NCS and CT scan while 1 tested negative for monoclonal
gammopathy restricted to lambda. Only 2 had VEGF results, one of which was normal. Melphalan and steroid combination
was the most common treatment given with only 1 case dying of sepsis. Although the number of cases in Southeast Asia is
lower, which can be attributed to difference in ethnicity and geographical location, the presenting signs and symptoms of
this condition were similar to other countries. However, the new proposed criteria may not be applicable in the region as
only few countries are capable of VEGF testing.
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Abbreviations Introduction
POEMS Polyneuropathy, organomegaly, endocrinopa-
thy, M-protein, skin changes POEMS syndrome is a rare monoclonal gammopathy char-
SEA Southeast Asia acterized predominantly by polyneuropathy, organomegaly,
VEGF  Vascular endothelial growth factor endocrinopathy, M-protein, and skin changes [1, 2]. Not all
PEP Plasma cell dyscrasia, endocrinopathy, conditions represented in the acronym are needed for its
polyneuropathy diagnosis as other manifestations such as Castleman disease,
CIDP Chronic inflammatory demyelinating sclerotic bone lesions, papilledema, effusion or edema, poly-
polyneuropathy cythemia, erythrocytosis, or thrombocytosis, mostly thought
XDP X-linked dystonia parkinsonism to be secondary to elevated vascular endothelial growth fac-

tor (VEGF) levels, may be required to satisfy the criteria
for diagnosis [3]. Despite the availability of several criteria,
diagnosing POEMS syndrome is a challenge since it affects
This article is part of the Topical Collection on Medicine multiple organs [1, 4, 5]. Around 60% will initially present
with polyneuropathy, with the same proportion being misla-
beled as chronic inflammatory demyelinating polyneuropa-
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autologous stem cell therapy with high-dose chemotherapy,
use of immunomodulators, and protease inhibitors, long-
term survival has drastically improved [3, 4, 10].

Despite its rarity, POEMS syndrome is relatively more
common in East Asian than Southeast Asian (SEA) Coun-
tries. A national survey in Japan in 2019 revealed a preva-
lence of 0.3/100,000 [11]. A recent literature review of all
cases published in China identified a total of 1946 cases
from 1986 to 2016 [7]. In the USA [1] and India [12], the
true prevalence is still unknown. No case series of more
than five patients were published in any of the 11 countries
in Southeast Asia to date.

Therefore, the main objective of this study is to search
for published cases of POEMS syndrome in the 11 coun-
tries in Southeast Asia, namely, Singapore, the Philippines,
Malaysia, Indonesia, Thailand, Brunei, Vietnam, Cambodia,
Laos, Myanmar, and Papua New Guinea, and determine and
analyze its clinical characteristics among Southeast Asian
people.

Materials and Methods
Search Process

Two review authors (MBP and KJA), both neurologists,
conducted the search and selected the reports. Whenever
a disagreement was present, a third-party consultant (KP)
made the decision. The following search terms were used in
PubMed Medline, Cochrane, and Embase:

1. (POEMS OR TAKATSUKI OR CROW-FUKASE OR
PEP) AND (Syndrome)

2. Malay (Including all population in Southeast Asia)

3. #1 AND#2

The search strategy terms were formulated last December
2020 and approved by authors. No additional filters were
included. Additional journals from references whenever
applicable were also reviewed. Titles and abstracts of the
initial results were screened for duplication and relevance.
Full articles of the unrejected studies were collected and
reviewed. Authors of studies were sent electronic mails to
gather more information if needed. Ongoing and unpub-
lished data sources were also searched whenever possible
by using RIAT. Articles that satisfied the eligibility criteria
were included in the analysis.

Eligibility Criteria

Only studies involving people of Malay descent were
included. Specifically, studies involving Singaporeans,
Malaysians, Filipinos, Thais, Cambodians, Indonesians,
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Vietnamese, Lao and people from Myanmar and Papua New
Guinea were analyzed. Cases should have satisfied POEMS
syndrome criteria by Dispenzieri [1], Kuwabara [5], or
Suichi [5] whenever possible.

As studies about POEMS syndrome in SEA were
expected to be sparse, case reports, case series, case con-
trols, retrospective, and prospective cohorts and non-rand-
omized trials were included. Published peer reviewed jour-
nals were given priority although unpublished, partially
published and studies published in “gray” literatures were
also considered to decrease publication bias. English-written
journals and English-translated journals were prioritized.
Since correspondence letters are similar to case reports, they
were included.

Data Collection

Both review authors independently obtained data from eligi-
ble studies using a pre-conceptualized data collection form.
Information collated include country where the journal was
published, year, author, type of publication, nationality
of the patient, age, sex, chief complaint, reason for initial
consult, duration of the disease, initial diagnosis, and the
presence of classic signs and symptoms of POEMS syn-
drome. Laboratory and diagnostic examinations such as
NCS, serum immunofixation, serum electrophoresis, bone
marrow biopsy, CSF analysis, abdominal or chest CT scan,
lymph node biopsy, ultrasound, full blood count, liver, and
renal function tests and endocrinopathy panels were also
extracted. Likewise, the treatment strategy and outcomes
were also extracted. In addition, the journals were assessed
if they satisfied the mandatory, major, and minor criteria set
by Dispenzieri [1].

Due to the heterogeneity and lack of consensus for the
application of risk assessment tools for observational stud-
ies, assessment of bias was not done. Nevertheless, obser-
vational studies were considered as biased and subject to the
effect of confounders. Data were analyzed using Microsoft
excel.

Results
Result of the Search

In total, 46 articles were obtained from PubMed and Med-
line with no records extracted from searching through refer-
ences. After removing duplicates, the abstracts and titles
of 24 articles were reviewed for relevance. Only 13 arti-
cles were assessed for eligibility. Of these, 6 were excluded
because either the full articles were unobtainable or they
did not meet the inclusion criteria (Tables 1 and 2). Authors
were sent electronic mails to request for the full articles to
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Table 2 Table of excluded studies

Author Year Country Reason for exclusion
Kamil [13] 2019 Malaysia Review article
Kasinathan [14] 2020 Malaysia Chinese patient
Intragumtornchai 1993 Thailand No full article
Limvorapitak 2017 Thailand British patient
Witoonpanich 2005 Thailand No full article
Witoonpanich 1988 Thailand No full article

no avail. Only 7 case reports, correspondence and case series
were deemed eligible for qualitative synthesis (Fig. 1).

Excluded Articles

Of the 13 articles deemed for analysis, 6 were excluded: 1
review article and 5 case reports. Of the 5 case reports, 2
were not included because they discussed cases of British
and Chinese nationalities, and 3 had no published full-length
articles.

Fig.1 The PRISMA flow diagram
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Characteristics of Included Studies

The seven studies spanned from 2007-2020 and included
case series of 2 Malaysians [15]; case reports of 1 Indo-
nesian [16], 2 Malaysians [17, 18], 1 Thai [19], and 1
Singaporean [20] and a correspondence of 1 Singaporean
[21] patient. All were written in English (Table 1).

Clinical Signs and Symptoms

The median age of onset was 54 years (range: 32—-81 years)
with M/F ratio of 1:1. Ordinally, the most common ini-
tial presentation was weakness (4/6), followed by sudden
visual loss (1/6) and appearance of hemangioma (1/6).
The median time to arriving at POEMS syndrome diag-
nosis was 5.5 months (range: 2-24 months), with 50%
presenting first as CIDP (2/4). Other associated symptoms
included ascites (1/5), weight loss (3/5), erectile dysfunc-
tion, and loss of libido (1/5).

On physical examination, 67% had organomegaly (4/6).
Ordinally, 2 had hepatosplenomegaly, 1 had splenomegaly
and lymphadenopathy, and 1 had hepatosplenomegaly and
lymphadenopathy. Eighty-six percent (6/7) had evidence
of hyperpigmentation, hypertrichosis, hemangioma, acro-
cyanosis, and skin nodules, while 75% (3/4) had findings
of ascites, peripheral edema, and generalized anasarca.
Eighty percent (4/5) had papilledema, while all patients
had evidence of length dependent polyneuropathy mostly
characterized by distal weakness (4/4) and reduced deep
tendon reflex (4/4). Other important signs included club-
bing (1), cachexia (1), and the presence of steppage gait
(1).

Laboratory and Diagnostic Examinations

All patients had abnormal NCS-EMG (n=38): 7 demy-
elinating polyneuropathy with axonal loss and one with
pure axonopathy. All but 1 who tested for serum electro-
phoresis or immunofixation had presence of monoclonal
gammopathy restricted to lambda. Only two patients had
VEGEF results, with only one having elevated level. Only
two had abnormal bone marrow biopsy (mean plasma cell
%:5.5, n=06). One patient underwent a lymph node biopsy,
which turned out to be normal.

Four patients had abnormal CT scan findings (n=4):
2 had osteosclerotic lesions, 2 had hepatomegaly, and 1
had ascites and pleural effusion. Elevated hemoglobin
(4/5), white blood cell (1/5), and platelets (2/5) were also
recorded. Only one presented with abnormal glucose,
TSH, and testosterone.

Treatment and Outcomes

Five patients were treated with Melphalan and steroid
combination, while 2 were given immunomodulators (1
thalidomide and 1 linalidomide). Only 1 underwent autol-
ogous stem cell transplantation and 1 was subjected to
radiotherapy. All patients clinically improved except for
the one who underwent radiotherapy. He died of sepsis.

Criteria of POEMS Syndrome

While all papers claimed that POEMS syndrome was pre-
sent in their cases, only 6 patients satisfied the criteria
set by Dispenzieri [1] (Table 3). Whereas all 8 patients
fulfilled the minor criteria, only seven fulfilled the 2 man-
datory criteria and only 6 passed the major criteria. Auto-
matically, if the new proposed criteria by Suichi [5] was
utilized, only 1 will have definitive POEMS syndrome
since only 1 had elevated VEGF.

Of the mandatory criteria, 1 patient did not have mono-
clonal gammopathy restricted to lambda. Of the major cri-
teria, only 6 patients had findings of sclerotic bone lesions
and 1 with elevated VEGF level. None had Castleman dis-
ease. Skin changes were the most common minor criteria
(6/7), followed by papilledema (4/6), effusion and edema
(5/8), organomegaly (5/8), polycythemia (4/8), and endo-
crinopathy (3/8). Two mandatory, 1 major, and 1 minor
Dispenzieri criteria should be fulfilled to attain definitive
POEMS syndrome diagnosis.

Table 3 Proportion of fulfilled POEMS Syndrome Criteria by Dis-
penzieri

Criteria No. of patients satisfy- %
ing the criteria
Polyneuropathy® (n=28) 8 100
Monoclonal gammopathy restricted to 7 87.5
IgA or IgG (lambda)® (n=8)

Sclerotic bone lesions® (n=38) 6 85.7
Elevated VEGF® (n=2) 1 50.0
Castleman disease® 0 0
Skin changes® (n=7) 6 85.7
Papilledema® (n=06) 4 66.7
Effusion and edema® (n=28) 5 62.5
Organomegaly® (n=8) 5 62.5
Polycythemia/erythrocytosis 4 50.0
Thrombocytosis® (n=8)

Endocrinopathy® (n=8) 3 37.5

*Mandatory, bMajor, ‘Minor
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Discussion

Compared to China, the USA, and Japan, which reported
1946 [7], 99 [1], and 392 [11] POEMS syndrome cases,
respectively, the combined number of published reports
in Southeast Asia was markedly low (n=7). Save for
Japan however, the true prevalence of the condition is still
unknown even in other countries.

There are several factors that may contribute to the dis-
parity in the number of cases between countries. First,
the difference in genetic make-up and geographic loca-
tion are possible reasons [7]. Although there are no stud-
ies to support this, conditions such as multiple sclerosis
[22] and X-linked dystonia parkinsonism (XDP) [23] are
known to be affected by geography and race, respectively.
Second, the increased awareness and abundance of diag-
nostic equipment and specialists in developed countries
may also be factors. Currently, there is a move in Japan to
include elevated VEGF as one of the mandatory criteria
[5]. However, only 2 cases in our report tested for serum
VEGEF. Including this criterion as mandatory may lead to
underestimation of the true number of cases locally. Third,
the volume of published research in developed countries
may cause publication bias [24]. However, even Singapore
only reported two case reports despite being a developed
country [20, 21]. In addition, population dense countries
in Southeast Asia like Malaysia and the Philippines send
samples and patients to Singapore for diagnosis of dif-
ficult cases.

Clinical Manifestations

Unlike other countries which reported male predominance,
the ratio of male and female cases was equal in our study.
The median age of 54 was comparable to that of Japan
(54) [11] but higher than the USA (45) [1] and China (46)
[7]. Consistent with the Chinese (60.4%) [7] and Japa-
nese cohorts (49%) [11], the most common initial pres-
entation was peripheral neuropathy (66.7%). Of this, 50%
will initially be diagnosed as CIDP (2/4), which was lower
compared to 60% of both Chinese and Japanese studies.
The median duration to correct diagnosis was signifi-
cantly lower compared to the Japanese study (5.5 months
vs 12 months).

All cases had polyneuropathy since it was required in
the mandatory criteria for POEMS syndrome by Dispen-
zieri [10]. Only 66.7% (4/6) had evidence of organomegaly
on physical examination, lower compared to that of Chi-
nese (83%) and Japanese cohorts (76.0%) but higher than
US POEMS syndrome patients (50%) [1, 7, 11]. Some
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forms of skin changes were found in 85.7% of our patients,
comparable to the Japanese (84%), but higher than the
Chinese (77%) and the USA (68%) studies [1, 7, 11].
Nevertheless, hyperpigmentation was the most common
abnormality in all the countries. Like Japan (81%) and
China (82%), edema and effusion were also prevalent in
our study (75%) with peripheral edema as the most com-
mon manifestation. Unlike in the USA where papilledema
was reported in only 29%, 4 out of 5 of our case reports
(80%) had this minor criterion.

Laboratory and Diagnostics

Seven out of eight patients (87.5%) had diffused demyeli-
nating polyneuropathy with axonal loss consistent with
the findings by Sung et al. and in China (98.8%) [6, 7,
13, 25]. While 29 patients were subjected to VEGF test
in China and all cases in the Japanese study, only 1 out of
the 2 who had test for VEGF levels was elevated. Using
the proposed criteria by Suichi [5], the one with normal
VEGF and the 6 who had never done the test would not
qualify as definite POEMS syndrome and will less likely
be reported in the literature. Hence the new criteria are
only applicable to developed countries. In a national sur-
vey of POEMS syndrome in Japan conducted in 2019, 84%
had elevated VEGF levels [5]; nevertheless, in a valida-
tion study of a new criteria for POEMS syndrome, all the
patients included showed elevated VEGF [11].

All cases in the USA, 89% and 64% in Japanese and
Chinese study, respectively, had monoclonal gammopathy
restricted to lambda [1, 7, 11]. In our cohort, 7 out of 8
who had test for monoclonal gammopathy were positive.
Most had monoclonal IgG restricted to lambda (6 out of
7) which was higher compared to the USA (49.4%). No
Castleman syndrome was reported in our study. POEMS
syndrome with Castleman disease was proposed to be
removed from the major criteria of Dispenzieri by Misawa
et al. as this entity had different prognoses compared to the
typical POEMS syndrome [3].

Although lower, the proportion of patients with scle-
rotic or mixed sclerotic-lytic bone lesions was comparable
to US cohort (87.5% vs 97%) [1]. Of these, only 50% were
detected using CT scan, while the rest were seen using
other means. Other findings in the CT scan include orga-
nomegaly (2 cases) and effusion (1 case).

Around 73% and 67% from the Chinese and US cohorts,
respectively, had endocrinologic abnormality, consider-
ably higher than our 37.5% proportion. Almost 50% of our
patients presented with polycythemia, erythrocytosis, and
thrombocytosis, slightly higher than the Japanese study
(38%).
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Treatment Options and Outcomes

Most cases used combination of melphalan and steroid
for treatment (5 out of 8). In contrast, Japanese treat their
patients mostly with thalidomide (54%) and autologous
stem cell transplantation (44%) [11, 26]. Most reports in
China used steroids to treat their cases (39.4%) probably
because studies were done prior to the development of cur-
rent treatment and management [7]. In the USA, manage-
ment depends on the number of sclerotic lesions [1]. Only
one died of the case reported died while the rest improved
clinically. While the prognosis of POEMS syndrome was
poor pre-high dose chemotherapy and immunomodulator
era, this has significantly improved over the years [3].

Limitations

The few numbers of cases may be an underestimate of the
true prevalence; hence, the study may not be generalizable
to the population in Southeast Asia. However, as there are
no clinical trials or large observational studies conducted in
the region, this study may be the best evidence on the char-
acteristics of the disease in people with Malay descent. The
quality of this paper is also dependent on the case reports
included. Although the search was comprehensive, we still
may have missed some quality papers written in other lan-
guage considering Southeast Asia consists of countries with
diverse cultures and languages. Nevertheless, most Neu-
rology and Hematology societies as well as local journals
in Southeast Asia converse and write in English; hence if
a paper about POEMS syndrome of good quality is to be
published, it will most likely be submitted into an English-
based local or international journal. Lastly, some diagnostic
work up done to establish the diagnosis of POEMS syn-
drome are incomplete, unavailable, or reported differently.
This will cause differences in interpretation depending on
the criteria used (i.e., the use of VEGF).

Conclusions

There were only 8 reported cases of POEMS syndrome in
SEA, with most started to have symptoms at 50 s. There
was equal sex preponderance with majority having length
dependent demyelinating polyneuropathy, monoclonal
gammopathy restricted to lambda, papilledema, skin
changes, edema, and effusion and organomegaly. Treat-
ment was primarily melphalan and steroid combination.
These findings were similar with that of other cohorts in
other countries. However due to limitations in the diag-
nostic tests, recognition, reporting, and differences in the

criteria used, the true prevalence of the disease in SEA is
yet to be determined.
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