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Introduction

Peripheral neuropathy (PN) is a frequent and significant 
clinical manifestation of multiple myeloma (MM) that may 
be observed at onset of disease as a disease-related clinical 
presentation or induced during treatment as a therapy-
related complication.1-3 The most common type is a mild 
axonal sensory-motor neuropathy,4 but it is also possible to 
observe a type of demyelinating PN.5 The incidence rate of 
PN among MM patients has not yet been clearly determined 
and to date contrasting data have been reported in published 
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Abstract
Background and Aims: Peripheral neuropathy is a common complication of chemotherapy that can induce marked 
disability that negatively affects the quality of life in patients with multiple myeloma (MM). The aim of this study was to 
prevent the onset or the worsening of peripheral neuropathy in MM patients treated with bortezomib (BTZ), using a 
new nutritional neuroprotective compound. We report preliminary results of 18 out of 33 patients who completed the 
study. Methods: We administered a tablet of Neuronorm to patients, containing docosahexaenoic acid 400 mg, α-lipoic 
acid 600 mg, vitamin C 60 mg, and vitamin E 10 mg bid for the whole follow-up period. Neurological visit assessment, 
electroneurography, and evaluation scales were performed at baseline and after 6 months. Results: At 6 months, 8 
patients had no chemotherapy-induced peripheral neuropathy, while 10 patients experienced chemotherapy-induced 
peripheral neuropathy of grade 1 according to the Common Terminology Criteria for Adverse Events, one of them with 
pain. Seventeen patients did not report painful symptoms; no limitation of functional autonomy and stability in quality of life 
domains explored was observed. Conclusions: Our results seem to indicate that early introduction of a neuroprotective 
agent in our patients with MM treated with BTZ could prevent the onset or the worsening of neuropathic pain, avoiding 
the interruption of the therapy with BTZ, and maintaining a good functional autonomy to allow normal daily activities. 
Despite the limitations due to the fact that this is a preliminary study, in a small population, with short follow-up, our data 
seem to indicate that the nutraceutical may have some potential to be considered for a future trial.
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clinical studies: overall, almost 20% of myeloma patients 
suffer from disease-related PN at diagnosis and up to 75% 
may experience chemotherapy-induced PN (CIPN).4,6-8

The mechanism underlying CIPN in MM has been 
well studied: vincristine interferes with microtubules-
aided postaxonal transport and cisplatin induces apopto-
sis of the dorsal root ganglion through DNA damage and 
inhibition of protein synthesis.9,10 In contrast, the novel 
immunomodulator agents (i.e., thalidomide and lenalido-
mide) and proteasome inhibitors (i.e., bortezomib [BTZ]) 
exert a pleiotropic action on nerve fibers; the exact 
mechanism causing neurologic damage, however, is still 
not clear.11 It has been proposed that the most important 
mechanisms explaining thalidomide-related neurotoxic-
ity included capillary damage and secondary anoxemia 
in nerve fibers, but also an accelerated neuronal cell 
death by downregulation of tumor necrosis factor-α and 
the consequent inhibition of nuclear factor-κβ.12 On the 
contrary, BTZ plays a more specific neurotoxic role 
through the transient release of intracellular calcium 
stores with consequent mitochondrial calcium influx and 
caspase-mediated apoptosis13,14 as well as altered intra-
cellular calcium homeostasis with consequent symptoms 
of depolarization causing pain and paresthesia.14

CIPN is usually dose-dependent and it may worsen any 
preexisting polyneuropathy and induce disability, adversely 
affecting the quality of life (QoL).1,2,15 CIPN is one of the 
most important factors that lead to dose reduction or discon-
tinuation of chemotherapy.1,16 Pain is a very common symp-
tom in patients with CIPN, and often it can become so 
unbearable that patients need to stop chemotherapy and/or 
cannot perform normal acts of everyday life.15 BTZ, the first-
line proteasome inhibitor drug in the treatment of MM, is one 
of the newer chemotherapy medications for the treatment of 
hemato-oncological diseases.17 BTZ may induce reversible 
painful distal neuropathy, with neurological symptoms that 
improve or disappear 3 to 4 months after treatment discon-
tinuation.1 This neuropathy can occur as grade 1 or 2, accord-
ing to the National Cancer Institute-Common Terminology 
Criteria for Adverse Events (NCI-CTCAE)18 in 33% of 
newly diagnosed patients and as grade 3 or 4 in 18% of newly 
diagnosed patients.15 In recent years, the route of administra-
tion of BTZ has progressively moved from intravenous to 
subcutaneous. Subcutaneous administration has a better pro-
file of toxicity, particularly with regard to the onset and 
severity of PN, resulting in a better treatment, tolerability, 
and improved compliance.19 Nevertheless, the onset of 
peripheral neurotoxicity remains one of the main problems 
associated with BTZ treatment20 and an essential dose-limit-
ing factor during the treatment of MM.21 Guidelines issued 
by the American Society of Clinical Oncology reported ther-
apies aimed at reducing CIPN, but no method of CIPN pre-
vention was suggested.22,23 There are some evidence 
supporting moderate recommendation only of antidepressant 

duloxetine for treatment of CIPN pain.22 Smith and col-
leagues24 reported that duloxetine administration produced a 
low 1.06 point reduction in pain on a 10-point scale from 
baseline, but was also associated with side effects such as 
fatigue and nausea.

To date there are some preliminary studies regarding the 
use of several agents for the treatment of oxaliplatin-
induced neuropathy that show positive effects: calcium and 
magnesium infusions, glutathione, carbamazepine, gaba-
pentin, amifostine, acetyl-L-carnitine, α-lipoic acid (ALA), 
Gingko biloba extract, and celecoxib, but those treatments 
require further investigation.25,26 To our knowledge, there 
are only 2 studies available regarding the treatment of BTZ-
induced PN in MM patients. The first randomized trial by 
Zhang et al27 shows that mecobalamin administration in 
these patients leads to a reduction of PN in 77.7%. In con-
trast, in the study of Callender et al28 the addition of acetyl-
carnitine for prophylactic purposes leads to a lesser 
appearance of grade 3 CIPN in the treated group compared 
with the control group.

Published data indicate that nutraceuticals with antioxi-
dant and axonal regrowth action may be useful in reducing 
inflammation and favoring the formation of new axons and 
intersynaptic connections. Among the newly marketed 
nutraceuticals, those containing both docosahexaenoic acid 
(DHA) and ALA exert powerful neurotrophic, neuroprotec-
tive, antioxidant, and anti-inflammatory actions due to the 
simultaneous presence of these 2 molecules.29 These prop-
erties have been demonstrated in studies on PN related to 
diabetes.30-34

DHA and ALA are extremely safe35-37 and can be used in 
young and old patients, even when concomitant pathologies 
are present. DHA and ALA also demonstrated high tolera-
bility, with no side effects to gastrointestinal and renal sys-
tems.38 They can be given in association with steroidal and 
nonsteroidal anti-inflammatory drugs, pain relief medica-
tions, and gabaergic drugs.29 On this basis, we conducted a 
Phase II prospective study to evaluate whether the use of a 
nutraceutical during the first 6 months of BTZ treatment in 
33 patients with MM at first diagnosis was able to prevent 
the onset of neurotoxicity. To date, 18 patients out of 33 
have completed the study (6 months), 8 patients are ongo-
ing while 7 dropped out. We decided to report the prelimi-
nary data regarding the results of the analysis of 18 patients 
who completed the study.

Methods

The primary objective of the study was to assess if the 
nutraceutical can prevent the onset of chemo-induced neu-
rotoxicity of grade II according to NCI-CTCAE.18 
Secondary objectives were to assess if the nutraceutical can 
prevent the onset of painful symptoms of PN and to assess 
the stability of QoL and functional autonomy.
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Subjects

Adult patients newly diagnosed with MM according to the 
International Myeloma Working Group Criteria39 admitted 
to the unit of Hematology and Stem Cell Transplantation of 
the Regina Elena National Cancer Institute and planned to 
receive BTZ chemotherapy for subcutaneous administra-
tion were consecutively enrolled in the study. Patients were 
managed according to the current standard of care and no 
additional diagnostic or therapeutic procedure was per-
formed. The study was approved by the Institute’s Ethics 
Committee (RS661/15-RS571/15-1629), and each partici-
pant signed an informed consent form.

Inclusion criteria were as follows: patients of both gen-
ders aged between 18 and 75 years, newly diagnosed with 
MM, and naïve to chemotherapy; patients who gave writ-
ten informed consent; a baseline neurophysiological evalu-
ation resulting in absence of neurotoxicity (NCI-CTCAE: 
0); and absence of painful symptoms (Visual Analog Scale 
[VAS] = 0).

Patients with any other neuropathy (e.g., diabetic neu-
ropathy) and any other hematological disorder, patients cur-
rently or previously treated with chemotherapy, patients 
with preexisting neurological disorders, history of alcohol 
abuse, or documented severe vitamin deficiency were 
excluded from the study.

Study Treatment

The study treatment (Neuronorm) is composed of DHA 
(400 mg), ALA (600 mg), vitamin C (60 mg), and vitamin E 
(10 mg). It is a nutritional supplement containing DHA, 
ALA, vitamin C (the origin is synthetic), and vitamin E (the 
origin is vegetable). Thanks to these components it has tro-
phic and antioxidant properties that act on the nervous sys-
tem.30,31,33,37,40 Since DHA is the fatty acid with the highest 
number of double bonds, it is extremely exposed to oxida-
tion risk; for this reason, the presence of vitamin C and E 
(as well as ALA) is very important for its preservation 
(Inpha Duemila srl, Leeco, Italy).

Vitamin C is needed as a cofactor of dopamine β-
monooxygenase for the biosynthesis of noradrenaline (and 
adrenaline); the European Food Safety Authority Panel con-
cludes that a cause and effect relationship has been estab-
lished between the dietary intake of vitamin C and normal 
function of the nervous system.41,42 Vitamin E possesses 
neuroprotective properties; therefore, its deficiency is 
linked to PN.42,43

The investigational product has been freely supplied by 
Inpha Duemila srl unconditionally and was dispensed to the 
patients at the study site (Inpha Duemila srl; headquarters 
via Cardinale Ferrari, 6 Mariano Comense (CO) Italy; made 
in via Ariosto, 50/60 Trezzano sul Naviglio (MI), Italy; 
licensed by Ambros Pharma via Larga 2 Milano, Italy).

Pill bottles were given to patients at each visit. Patient 
compliance was verified by checking the number of pills 
returned. The study treatment was then taken orally, 1 tablet 
twice daily, for 6 months.

All enrolled patients received a 6-month treatment with 
subcutaneous BTZ at a dose of 1.3 mg/m2.

Regarding the CT schedule with BTZ, 7 patients were 
treated with VTD (velcade [BTZ], thalidomide, and dexa-
methasone), with a median of 4 cycles (range = 3-5) admin-
istered every 21 days using a twice weekly schedule of 
BTZ; 9 patients received 5 cycles of VMP (velcade [BTZ], 
melphalan, and prednisone) every 35 days with biweekly 
subcutaneous BTZ; while the remaining 2 patients were 
treated with 5 VMP cycles using a 1-week schedule of BTZ 
established “a priori,” considering age and comorbidity.

Visits Schedule

At baseline and final follow-up at 6 months, the following 
assessments were performed: neurological examination, 
electroneurography, and evaluation scales: NCI-CTCAE,18 
reduced version of Total Neuropathic Score (TNSr),44,45 
VAS for pain,46 European Organization for Research and 
Treatment of Cancer Quality-of-Life-Questionnaire-
Core-30 (EORTC QLQ-C30),47 European Organization for 
Research and Treatment of Cancer Quality of Life 
Questionnaire-CIPN 20-item scale (QLQ-CIPN20),48 and 
scale of Daily Life Activities (ADL) and Instrumental 
Activity Daily Life (IADL).49 At baseline, after eligibility 
assessment, Neuronorm was given to patients. The occur-
rence of any adverse events was assessed.

Assessments

Primary efficacy: neurotoxicity less than grade 2 under 
the NCI-CTCAE system and grade 10 of TNSr system at 
6 months.
Secondary efficacy: stability at all other scales at final 
follow-up compared with baseline.

To assess tolerability, the incidence of adverse events 
during treatment with BTZ and Neuronorm was assessed 
using the NCI-CTCAE.18

An “adverse event” (AE) is any unfavorable and unin-
tended sign, symptom, or disease temporally associated 
with the use of a medical treatment or procedure that may or 
may not be considered related to the medical treatment or 
procedure. Progression of disease was not considered an 
AE. All the patients who assumed at least one dose of drug 
were included in the analysis of toxicity. Spontaneously 
reported, or observed AE were recorded along with details 
of time of onset and resolution, intensity, need for concomi-
tant treatment, and the investigator’s opinion of a possible 
relationship with study treatment.
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Assessment Tools/Scales

Neurological Examination. Examinations included a medical 
history specifically addressing symptoms of numbness, tin-
gling or pain, weakness in the extremities, in addition to a 
complete neurological examination focused on tendon 
reflexes, strength, and sensory modalities, assessed with 
Rydel Seiffer tuning fork.50

Electroneurography. Nerve conduction was examined using 
conventional procedures and a standard electromyography 
machine (Medelec Synergy). To examine motor nerves, the 
right median and right peroneal nerves were evaluated. To 
examine sensory nerves, right median and bilateral sural 
nerves were evaluated. Compound muscle action potentials 
were recorded from the abductor pollicis brevis, and sen-
sory nerve action potentials (SNAPs) were recorded from 
the second digit. Skin temperature was measured near the 
stimulation site and maintained above 32.0°C. Median 
SNAPs were recorded from the index finger after anti-
dromic stimulation at the wrist, and sural SNAPs were 
noted at lateral malleolus after antidromic stimulation 
delivered 14 cm proximally at mid-calf.3

Evaluation Scales

NCI-CTCAE is an oncology toxicity scale that grades CIPN 
according to symptoms and disability12; the severity of sen-
sory and motor PN was graded from grade 1 (mild) to 4 
(disabling).51

TNSr is a composite score that includes evaluation of 
motor, sensory, and autonomic symptoms and signs, the 
quantitative determination of the vibration perception 
threshold, and the neurophysiological examination of one 
motor and one sensory nerve in the leg. TNSr ranges 
between 0 and 32 points, and the severity of the neuropathy 
can be classified according to the following neuropathy 
scale: 1 to 10, mild; 11 to 20, moderate; and >20, severe.44,45

EORTC QLQ-C30 Scale was used to assess the func-
tional status, symptoms, and QoL of cancer patients.47

EORTC QLQ-CIPN20 Scale was used to assess sensory 
symptoms, motifs, and autonomic PNs induced by 
chemotherapy.48

Pain was self-assessed by patients through a VAS rang-
ing between 0 (no pain) and 10 (unbearable pain).46

Functional autonomy was assessed using ADL/IADL 
scale that monitors daily life activities.49 ADL ranges 
between 0 and 6 and IADL ranges between 0 and 8, where 
0 indicates full dependency and the highest score indicates 
independence in all functions.

Statistical Analysis

This was an exploratory trial in order to get information on 
possible effects of the nutraceutical. The results obtained 

will be used to design a double-blinded placebo-controlled 
study with the appropriate sample size.

The primary endpoint was the incidence of patients with 
grade 2 (or higher) toxicity at follow-up. The design of the 
study was a single stage, as proposed by A’Hern.52 
According to literature data, a mean incidence rate of 
40%13,21 was taken as the null hypothesis (p

0
, i.e., an inci-

dence of toxicity that, if true, will imply that the proposed 
treatment could not be considered adequate). As an alter-
nate hypothesis, an incidence rate of 20% was taken (i.e., an 
incidence that, if true, will imply that our treatment had an 
acceptable toxicity control). Assuming a level of signifi-
cance of 5% and a power of 80%, 33 patients were enrolled 
in the study. If at least 25 patients did not experience grade 
2 or higher toxicity, the experimental treatment would be 
considered adequate to control toxicity and may be pro-
posed for a subsequent, larger comparative study.

Primary and secondary results were reported with their 
95% confidence interval as well as patient characteristics 
and treatments were described by mean, median, standard 
deviation, and range if related to quantitative variables and 
absolute frequencies relative to qualitative variables.

The incidence of patients with grade 2 (or higher) toxic-
ity at follow-up was estimated as the ratio between the num-
ber of patients with grade 2 (or higher) toxicity and the 
number of enrolled patients.

The changes between baseline and follow-up in TNSr, 
mean VAS score for pain, EORTC QLQ-C30, and EORTC 
QLQ-CIPN20 were analyzed using repeated measure t test.

Results

To date, of 33 patients (Figure 1), 8 are ongoing and 7 
dropped out for progression of oncological disease (MM). 
Eighteen patients have completed the study (6 months): 7 
women and 11 men, with a median age of 69 years. 
Concerning the evaluation of the response of hematologi-
cal disease to chemotherapy during the 6 months of  
observation, 16 patients were evaluable. Among these, 13 
(81%) experienced at least partial remission, while the 
remaining 3 (19%) had stable disease or disease  
progression (Table 1).53

Figure 1. Flowchart of all 33 enrolled patients (CRD = 
carfilzomab, lenalidomide, and dexamethasone).
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At baseline, all patients had no PN, according to NCI-
CTCAE. At the final follow-up, 8 patients had no toxicity 
(NCI-CTCAE = 0), while 9 patients progressed to NCI-
CTCAE grade 1, and 1 patient had NCI-CTCAE grade 1 
with pain, but no patient experienced a grade 2 or higher 
toxicity.

TNSr increased from an average value of 3 at baseline to 
4.5 at final follow-up. Although the increase was statisti-
cally significant (P = .008), the value observed at final fol-
low-up is still within the range indicating mild neurotoxicity 
(1-10). No patient had moderate or severe neurotoxicity, 
according to TNSr.

Mean VAS score for pain increased from 0 to 0.4 between 
baseline and final follow-up and the increase was not statis-
tically significant (P = .33). Only one patient reported a 
VAS score of 7 at the last observation, without any pain 
relief medications being given.

The scores of the functional scales remained stable 
within normal limits indicating full functional autonomy 
throughout the follow-up period (ADL = 6/6; IADL = 8/8).

QoL Scores (EORTC QLQ-C30) remained stable and 
within normal limits between baseline and final follow-up, 
indicating good functional autonomy (mean = 84.2 vs 76.5; 
P = .16), good control of tumor-related symptoms (mean = 
15 vs 18, P = .37), and a good QoL (mean 67.5 vs 64.7; P = 
.54; Figure 2).

The EORTC QLQ-CIPN20 scores remained stable from 
baseline until final follow-up (sensitivity: mean = 10.4 vs 
19.1, P = .09; motor: mean = 12.3 vs 16.3, P = .28; and 
autonomic: mean = 5.5 vs 7.3; P = .16; Figure 3).

During the study period, no patient reported side effects 
or suspended Neuronorm treatment. Furthermore, no 
patients had to stop treatment with BTZ. Only one patient 
needed a 50% reduction in BTZ dosage due to hematologi-
cal toxicity, not to PN.

Discussion

PN may be a relevant issue in myeloma patients due to its 
significant impact on the QoL and on pain intensity, which 
can lead to dose reduction or treatment discontinuation of 
the therapy.3,11,22

Considering our preliminary results, which highlight a 
possible positive role of a neuroprotective agent on the 
appearance of CIPN, we decided to submit the preliminary 
data of 18 (out of 33) newly diagnosed patients with MM, 
undergoing to first-line treatment with BTZ in association 
with Neuronorm bid. for 6 months.

At baseline, the neurological examination gave normal 
results for all patients and no neurological symptoms or 
pain was reported. ADL and IADL confirmed the absence 
of any toxicity or limitation in daily life activities. TNSr 
scores were indicative of mild neuropathy in 88.9% of 
patients and EORTC QLQ-CIPN20 scores indicated the 
presence of subtle symptoms (motor, sensory, and auto-
nomic) in all patients.

After 6 months of chemotherapy with BTZ in combina-
tion with Neuronorm, no patient stopped chemotherapy and 
only one patient had the dose reduced by 50% due to hema-
tological toxicity, not to neurotoxicity.

Eight patients did not experience any neurotoxicity dur-
ing the study, while 10 patients out of 18 (55.5%) had NCI-
CTCAE scores for mild sensory PN (grade 1), but no patient 
reached grade 2 (moderate PN), against the 40% expected 
according to the null hypothesis formulated on the bases of 
literature data.

Table 1. Baseline Clinical and Biologic Features of the First 18 
Patients Enrolled in the Study.

Parameter n (%)

Sex, male 11 (61)
Median age, years (range) 69 (57-76)
Diagnosis
 IgG kappa 10 (57)
 IgG lambda 2 (11)
 IgA kappa 4 (22)
 Light chain 1 (5)
 IgD kalla 1 (5)
ISS stage
 1 9 (50)
 2 6 (33)
 3 3 (17)
Durie and Salmon stage
 IA 5 (28)
 IIA 9 (50)
 IIIA 2 (11)
 II-IIIB 2 (11)
Cytogenetic analysisa

 Intermediate-high risk 2 (11)
 Standard risk 14 (78)
 NA 2 (11)
Treatment
 VTDb 7 (39)
 VMP with biweekly BTZ administration 9 (50)
 VMP with weekly BTZ administration 2 (11)
Response assessment28

 CR 9 (50)
 VGPR 3 (17)
 PR 2 (11)
 SD/PD 3 (17)
 NE 1 (5)

Abbreviations: Ig, immunoglobulin; ISS, International Staging System; 
NA, not available; VTD, velcade, thalidomide, and dexamethasone; VMP, 
velcade, melphalan, and prednisone; BTZ, bortezomib; CR, complete 
response; VGPR, very good partial response; PR, partial response; SD/
PD, stable disease/progressive disease; NE, not evaluable.
aMethod of Fonseca et al.53

bIn all patients treated with VTD, BTZ was administered twice weekly.
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All TNSr scores remained stable, within the range of 
mild neurotoxicity, and no patient reached the score of 10, 
indicating moderate neurotoxicity.

Regarding painful symptomatology, only one patient 
experienced pain during the study, but no specific therapy 
was required. VAS scores confirm the absence of pain dur-
ing the study and remained stable (mean = 0.4 cm).

The scores for ADL, IADL, and EORTC QLQ-C30 
remained stable, indicating preserved and complete func-
tional autonomy and persistence of a good QoL: the mean 
ADL/IADL scores were 6/6 and 8/8 and mean global QoL 
score was 64.7. EORTC QLQ-CIPN20 scores remained 
stable, even if within a range indicative of a subtle 
polyneuropathy.

Figure 2. Quality of life in cancer assessed by EORTC QLQ-C30: comparison of mean scores of all evaluated patients between 
baseline and final follow-up (6 months).

Figure 3. Patients’ perspective of chemotherapy-induced peripheral neuropathy assessed by EORTC QLQ-CIPN20: comparison of 
mean scores of all evaluated patients between baseline and final follow-up (6 months).
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This is the first study evaluating the protective action of 
a nutraceutical compound in naive patients during treatment 
with BTZ, using a multilevel neurological assessment.

Articles published so far have used different neurologi-
cal assessments, often not comparable with each other, to 
evaluate BTZ neurotoxicity in newly diagnosed MM 
patients. Considering the prominent role of BTZ for the 
treatment of MM54 and the paucity of data about the risk 
factors associated with PN due to BTZ, several authors 
have suggested continuous neurological monitoring of 
patients planned to receive BTZ.45,54,55 The dose-limiting 
toxicity of this drug is peripheral neurotoxicity, reported in 
more than one third of the patients,54-57 which necessitates a 
reduction or suspension of the treatment in up to about 40% 
of cases.54,55 Even though symptoms improve in many 
patients with dose modification, they can persist in some 
patients.58,59 BTZ can also induce painful neuropathy at a 
variable rate ranging from 30% to 60%,54,60 with conse-
quent significant limitations in QoL related to neuropathic 
symptomatology, lasting over time.61

Several nutrient compounds have shown promise for 
selective neurotoxic chemotherapy agents such as vitamin E 
with cisplatin,62 vitamin B

6
 with hexamethylmelamine admin-

istration and cisplatin,63 intravenous glutathione for oxalipla-
tin administration,64 and omega-3 fatty acids for paclitaxel.65 
Acetyl-L-carnitine has also demonstrated potential for effi-
cacy as a treatment option for paclitaxel- and cisplatin-induced 
CIPN.66

However, the same authors express the need to carry out 
large scale randomized controlled trials.23

As far as we know, no nutraceutical compound like 
Neuronorm has been used in any of these studies to prevent 
CIPN during BTZ therapy. In the literature, only 2 small tri-
als have studied the therapeutic effect of ALA alone in 
patients with CIPN due to docetaxel and oxaliplatin,26 
observing an improvement of neuropathic symptoms. 
Another trial failed to note any protective effect of ALA 
against CIPN.67

The study has some limitations: first of all, the fact that 
these are preliminary data from a small population and, sec-
ond, the absence of a parallel control group, but the results 
are suggestive of a preventive effect on PN by the early 
introduction of Neuronorm in patients with MM in the first-
line treatment with BTZ. BTZ was used in 2 different CT 
schedules: VTD and VMP. In particular, none of the 18 
patients, treated with VTD or VMP, using Neuronorm for 6 
months, experienced a worsening of their mild neuropathy 
and they did not discontinue the treatment with BTZ, while 
maintaining a good functional autonomy and performing 
normal daily activities.

We hypothesized that this could be due to the synergy 
of its 4 active components: DHA contributes to the main-
tenance of the regular cerebral functioning. The benefi-
cial effect is obtained by a daily intake of at least 250 mg 

of DHA.29 ALA is a cofactor of several enzymes that 
intervene in the oxidative pyruvate and other keto acids 
decarboxylation, and is also involved in several antioxi-
dant mechanisms such as reduced gluthatione and ascor-
bic acid regeneration.29 Also, the combination of DHA 
and ALA represents a new approach for sustaining the 
subjects with neuropathy, independently of its origin, 
such as canicolar syndromes of the hand, lumbar and cer-
vical syndromes, phenomena of axonal degeneration or 
edema, and other.29

Moreover, taking into account neurotoxic effect of tha-
lidomide, the evaluation of the possible differences in the 
appearance of neurotoxicity between the 2 treatments 
schedule (VTD/VMP) will be analyzed through a compari-
son between the 2 groups, at the end of the total follow-up 
(33 patients).

Conclusions

Our preliminary data in a small population with short fol-
low-up seems to indicate that early introduction of a neuro-
protective agent in this patient population may prevent the 
onset or the worsening of PN, avoiding the interruption of 
the therapy with BTZ, and maintaining a good functional 
autonomy to allow normal daily activities. These results 
seem to indicate that the nutraceutical may have some 
potential to be considered for a future trial.

We also believe that the combined and daily follow-up of 
patients, being evaluated by both a hematologist and a neu-
rologist, could provide a safer and more accurate assess-
ment, reducing CIPN risk.54
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