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POEMS syndrome has been considered a rare ‘cousin’ of multiple myeloma with malignant but 

subtler monoclonal plasma cell proliferation and more aggressive cytokine driven end organ 

damage.  New therapeutics for POEMS trickle down from large multicentre randomised controlled 

trials in multiple myeloma with the hope of similar efficacy, despite there being very clear but poorly 

understood differences in pathogenesis between the two. The face of POEMS treatment is however 

changing and POEMS is developing a life of its own; Li and colleagues have conducted the first 

clinical trial using melphalan for POEMS syndrome (Li et al., 2011), Misawa et al published their data 

from a randomised double-blind placebo-controlled trial of thalidomide treatment in 2016 (Misawa 

et al., 2016), and Nozza et al using Lenalidomide in a prospective open-label trial last year (Nozza et 

al., 2017). Clinical trials are underway studying lenalidomide in relapsed disease and the protease 

inhibitor Ixazomib.  

 

All the studies above have shown significant results in a variety of different outcomes. Li 

demonstrated an 80% haematological response rate, with almost 40% of participants achieving 

complete response. Misawa studied Vascular Endothelial Growth Factor (VEGF) levels at 24 weeks 

compared to baseline, demonstrating significantly reduced VEGF levels in thalidomide treated 

patients compared to placebo. Nozza et al designed a ‘Clinical Response Evaluation Scale’ (CRES). 

Their CRES grades 10 POEMS features and attributes a score of 0-2 to each (total 0-20) dependent on 

severity. They illustrated improvements in CRES score and neuropathy features (using the Overall 

Neuropathy Limitations Score, ONLS) in their cohort of 18 patients treated with Lenalidomide. All the 

results above sound very promising, but also raise important questions for clinicians and patients 

selecting the most effective therapy. 

 

The first question concerns outcome scores. With different studies using different methods to define 

treatment response, how does one compare results? How does a drop in VEGF compare to a 

complete haematological response? How does ONLS improvement of 1 point compare to CRES 

reduction of 3? Such seemingly useful scores become confusing and meaningless without an 

appropriate linear unified scale, and any possibility of statistically valid treatment comparisons in 

meta-analyses become futile. Secondly, what assessment criterion most accurately measures clinical 

outcome? Wang et al have recently demonstrated that plasma cells show remarkable VEGF 

expression both in mRNA and protein levels supporting the concept that plasma cells are responsible 

for downstream pathogenic effects (Wang et al., 2016). In multiple myeloma, validated 

haematological criteria have been defined, which allow for the identification of patients at high risk 

of progression (Rajkumar et al., 2014). Such criteria have been adapted for POEMS syndrome, but 

how important is haematological response in POEMS? POEMS manifests as a subtler monoclonal 

disorder, in which immune mediated cytokine proliferation appears to cause end-organ damage, 

rather than the proposed pathological mechanisms in myeloma. Additionally, the M-protein in 

POEMS is often low level and measurable at the lower limit of assay detection, if at all, making 

myeloma response criteria often inapplicable.  

 

VEGF appears to function as an accurate and sensitive biomarker for disease identification and 

response to treatment in POEMS. It does not however correlate with disease severity, and mild 

phenotypes can have levels in the several thousands of pg/ml, and severely unwell patients just over 

normal. Although VEGF treatment response is usually dramatic, it may be disappointing, and does 



not linearly predict degree of improvement. This can be evenmore confusing in the Castleman 

variant of POEMS, in which neuropathy is often very mild. We have 9/80 Castleman variant patients 

in our cohort, of which the median ONLS is 3/12 conveying a mild loss of function, whereas median 

presenting VEGF level was 7669 (range 1102-11,000) demonstrating this discordance. Absolute VEGF 

levels do not always correlate well with disease activity,(Wang et al., 2017) however if combined 

with haematological response may be more accurate.(Zhao et al., 2018).  

 

Neuropathy in POEMS syndrome results in severe morbidity and disability. Multiple neuropathy 

severity scales exist, (Allen et al., 2017) but such scoring systems were designed for patients with a 

range of inflammatory neuropathies, most prominently Chronic Inflammatory Demyelinating 

Polyneuropathy (CIDP). POEMS neuropathy fits in the inflammatory group, but the neuropathy is not 

the same. For example, pain is a prominent feature in POEMS syndrome often requiring neuropathic 

analgesia. CIDP tends to affect proximal muscles as an early feature, unlike POEMS which is length-

dependant. Scoring systems not designed for very specific diseases may not accurately capture 

severity or change in POEMS neuropathy. Secondly, POEMS neuropathy takes a long time to change 

and therefore cannot be very useful as an accurate predictor of response in the months immediately 

following treatment.  

 

Degree of organ involvement appears to influence outcome in POEMS. Age over 50, pulmonary 

hypertension, pleural effusion and glomerular filtration rate were determined as factors which could 

estimate the 5 and 10 year overall survival, identified via a multivariate Cox hazards model of 362 

POEMS cases (Wang et al., 2017). Kourelis et al identified age, albumin level and complete 

haematological remission as the only factors associated with progression (Kourelis et al., 2016).  

Inconsistencies in different cohorts make organ response criteria difficult to define. More work 

needs to be undertaken likely with multi-international centre cohorts to identify reliable 

prognosticating factors, and whether improvements in such lead to improved outcomes. 

 

POEMS is a disease with different but equally confounding intricacies compared to myeloma. The 

pathogenesis, treatment response and long-term remission of both entities appear linked to the 

presence of a plasma cell disorder, but both have a range of multi-system downstream effects which 

clearly influence outcome. Looking forward, to design clinical trials in POEMS in which therapies can 

be assessed and compared in systematic meta-analysis, more robust, accurate and internationally 

recognised response criteria which accurately reflect disease severity and change are urgently 

needed. To do so, collaborative networks are required, to combine patient numbers for statistically 

powered analysis. Although such efforts appear complex, practically limiting and likely to take many 

years, one thing POEMS clinicians can learn from the world of myeloma is that it is an achievable and 

worthwhile endeavour. 
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