Aim of this study: Chemotherapy-in-
duced peripheral neuropathy (CIPN)
is a major complication of cancer pa-
tients with chemotherapy. Although
many interventions have been eval-
uated in previous studies, findings
are controversial. The aim of this me-
ta-analysis is to assess the efficacy of
vitamin E supplementation in prevent-
ing CIPN.

Material and methods: The elec-
tronic databases MEDLINE, EMBASE,
and the Cochrane Central Register of
Controlled Trials were systematically
searched from their inception to De-
cember 31, 2013 to identify relevant
randomised controlled trials. Two re-
viewers independently scanned and
extracted the data of included stud-
ies. Review Manager 5.2 was used to
analyse data.

Results: Six articles involving 353
patients were included in meta-anal-
ysis. The results showed that vitamin
E supplementation did not appear to
significantly decrease the incidence
of CIPN (relative risk (RR), 0.55; 95%
confidence interval (Cl), 0.29 to 1.05;
p = 0.07), with significant heteroge-
neity (2 = 77%). However, Vitamin
E supplementation can significantly
prevent cisplatin associated neuro-
toxicity (RR, 0.31; 95%Cl, 0.17 to 0.58;
p = 0.0002), with no heterogeneity
(12 = 0%).

Conclusions: Vitamin E administra-
tion dose not decrease the incidence
of CIPN. However, additional ran-
domised controlled trials using large
samples are needed to confirm the
role of vitamin E supplementation.
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Introduction

Chemotherapy-induced peripheral neuropathy (CIPN) is the most signifi-
cant, troublesome, and dose-limiting adverse effect of cancer patients who
received anticancer agents including cisplatin, oxaliplatin, taxanes, vinca
alkaloids, thalidomide, and bortezomib[1, 2]. It has a huge impact on can-
cer survivors’ daily activities and quality of life [3]. CIPN presents as sensory
symptoms such as paraesthesia, numbness, pain, and electric-shock-like [4],
which may continue or worsen over weeks or months, even after discontin-
uation of chemotherapy. The prevalence of CIPN ranged from 3% to 7% in
cancer patients who received single drugs, and increased to 38% in those
treated with multiple chemotherapeutic drugs [5], although this percentage
varies depending on chemotherapy regimens, duration of exposure, and as-
sessment methods [6]. In clinical practice settings, CIPN is a major reason for
interfering with treatment, resulting in a dose reduction, schedule delay, and
cessation of therapy [7, 8].

Vitamin E is believed to play a role in protecting neuronal cell bodies
against DNA damage and toxic accumulation, and several clinical studies
have evaluated the effects of vitamin E during chemotherapy [9-15]. Howev-
er, the power of the results is limited due to the small sample size. To accu-
mulate evidence and address this issue, we conducted this meta-analysis to
evaluate the effectiveness of vitamin E in preventing CIPN.

Material and methods
Search strategy

We followed the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) statement to report this meta-analysis study [16].
The electronic databases MEDLINE, EMBASE, and the Cochrane Central Reg-
ister of Controlled Trials were systematically searched from their inception
to December 31, 2013. The searches were restricted to English publications
and human subjects. The reference lists of the original and related reviews
were also scanned to identify any potential relevant studies. The following
search strategy was used: ((chemotherapy) AND (neurotoxicity OR neuropa-
thy OR peripheral neuropathy OR peripheral neurotoxicity)) AND (vitamin E)
AND (randomised controlled trial [pt] OR controlled clinical trial [pt] OR ran-
domised [tiab] OR clinical trials as topic [mesh: no exp] OR randomly [tiab]
OR trial [tiab]) NOT (animals [mh] NOT humans [mh]). If the results of the
same patients were reported more than once, only the final results were
included.

Study selection

The studies selected and included in the meta-analysis met the following
inclusion criteria: 1) study design: randomised controlled trial (RCT); 2) inter-
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vention: oral vitamin E; (3) comparison intervention: place-
bo or standard care; 3) outcomes reporting: the incidence
of neurotoxicity. Studies were excluded if they were non-
RCT or were non-human related or were letter, comments,
editorials, reviews, and grey literatures.

Data extraction

To ensure accuracy, two reviewers (H, H. P,, and H, M)
independently scanned and extracted the data of the in-
cluded studies. Any disagreements were resolved by dis-
cussion and consensus. The following information was
collected including the first author’s name, year of publi-
cation, country, study design, sample size, age (years), and
definition of intervention.

The primary outcome of interest was the incidence of
neurotoxicity (relative risk [RR] with 95% confidence inter-
val [Cl]). The secondary outcome of interest was the safety
of vitamin E administration.

Study quality assessment

The quality of the included studies was assessed by us-
ing the assessment tool described in the Cochrane Hand-
book for Systematic Reviews of Interventions[17]. All stud-
ies were assigned a judgment of low, unclear, or high risk
of bias for the following six items: random sequence gen-
eration, allocation concealment, blinding (performance
bias, detection bias), incomplete outcome data (attrition
bias), selective reporting (reporting bias), and other bias.
Studies with low risk of bias for all key domains were con-
sidered as at low risk of bias. Studies with low or unclear
risk for all key domains were considered as at unclear risk
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Fig. 1. Selection process for RCTs included in the meta-analysis

of bias. Studies with high risk of bias for any one or more
key domains were considered as at high risk of bias [18].

Statistical analysis

All the data analyses were performed using Review
Manager 5.2 (Cochrane Collaboration, Oxford, United
Kingdom) following recommendations from the Cochrane
handbook. The results from the included studies were
pooled to calculate relative risks (RRs) for dichotomous
variables with 95% confidence intervals (Cls). We used
Cochrane’s Q test and the /? statistic to assess hetero-
geneity among combined study results [20]. Heterogene-
ity between the included trials was indicated when the
p-value for Cochran’s Q test was < 0.1 and the /? value was
> 50%. A random-effects model rather than a fixed-effects
model was used as an option for this meta-analysis be-
cause the included studies had substantial variations of
interventions, populations, and outcomes. Subgroup anal-
yses were conducted based on various exclusion criteria.
The small number of the included RCTs did not allow the
estimation of potential publication bias with the funnel
plot method for the outcomes. All tests were two-sided.
P-value <0.05 was judged as statistically significant.

Results

The search process is shown in Fig. 1. A total of 320 re-
cords were identified in the initial search. After scanning
the titles and abstracts, 292 articles were excluded. We re-
viewed the full-text of 28 studies. Of these remaining stud-
ies, 22 studies were excluded with the following reasons:
21 were not RCTs, one article had overlapping patients [10].
Finally, six articles were included in the present meta-anal-
ysis study [9, 11-15].

Characteristics of the included studies

The characteristics of the included studies are present-
ed in Table 1. The sample size ranged from 27 to 189, and
353 patients were involved in the analysis. They were all
published after 2003 and in English language. Two stud-
ies were conducted in Italy [9, 13], two in Greece [11, 12],
one in the USA [14], and one in Brazil [15]. The types of
chemotherapeutic formula included platinum-based[9, 12,
13, 15] therapy, paclitaxel-based therapy [11], and various
chemotherapeutic agents [14]. The dosage of vitamin E in
one study was 300 mg daily [9]; three studies were 300 mg
twice daily [11-14], and in one study was 400 mg daily [15].

Outcomes of study quality assessment

Figure 2 shows the details of assessment for risk of bias
tool. Five included studies used a computer to generate
random numbers and adequately described the alloca-
tion concealment [11-15]. Three of six studies were dou-
ble-blinded, placebo-controlled studies [13-15]. One of the
studies had a high risk of incomplete outcome data bias
[9]. In addition, all the studies had a low risk of selective re-
porting and other biases. Overall, three studies had a high
risk of bias [9, 11, 12] and the others had a low risk of bias
[13-15].
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Table 1. Characteristics of included studies

Author Design Number of
(year, country) patients
Pace et al. Randomised 27 total; vitamin

(2003, Italy) [9] clinical study E: 13, unblinded
control group: 14

Argyriou et al.  Phase Il 32 total; vitamin
(2006, Greece) randomised E: 16, unblinded
[11] clinical study control group: 16
Argyriou et al.  Phase, 30 total; vitamin
(2006, Greece) randomised E: 14, unblinded
[12] clinical study control group: 16
Pace et al. Randomised, 41 total; vitamin E:

(2010, Italy) controlled 17, placebo: 24
[13] study

Kottschade phase IIl, 189 total; vitamin
etal. randomised, E: 96, placebo: 93
(2011, USA) [14] controlled

study
Afonseca et al. Phase I, 34 total; vitamin E:
(2013, Brazil)  randomised, 18, placebo:16
[15] controlled

study

Age was reported as median (range) or mean + SD

Age,

years

Vitamin E Controls

Interventions

58 37to 57 (28 to Vitamin E 300 mg/day starting

69)

56.8 8.3

53.6
+14.8

58
(28-71)

NR

56
(29-76)

RR — relative risk; Cl — confidence interval; NR — not reported

74)

57.2
+11.5

59.3
+12.8

58.5

(32-74)

NR

57

(40-71)

before cisplatin and continuing
up to 3 months after cisplatin
treatment

Vitamin E 600 mg per day during
chemotherapy and 3 months after
its cessation

Vitamin E 600 mg/day or placebo
during and for 3 months after
completion of chemotherapy
treatment.

Vitamin E 400 mg per day before
chemotherapy and lasted for
3 months after cisplatin therapy

Vitamin E 300 mg, twice daily,
initiated within 4 days before
chemotherapy and continued
1 month after chemotherapy.

Vitamin E 400 mg/day, five
days before starting oxaliplatin
treatment until the end of the
chemotherapy.

Afonesca et al. 2013 [15]

Argyriou et al. 2006 [11]

Argyriou et al. 2006 [12]

Kottschade et al. 2011 [14]

Pace et al.2003 [9]

. . . . . . Random sequence generation (selection bias)

Pace et al. 2010 [13]

. . . . . . Allocation concealment (selection bias)

. . . . . . Blinding of participants and personnel (performance bias)

. . . . . . Blinding of outcome assessment (performance bias)

. . . . . . Incomplete outcome data (attrition bias)
. . . . . . Selective reporting (reporting bias)
e eoeooeoeo -

Fig. 2. Summary for risk of bias assessment

Incidence of neuropathy

Vitamin E: 30.7%, unblinded
control group: 85.7%; p < 0.01;
RR = 0.36 (95% Cl: 0.15-0.83);
p < 0.001

Vitamin E: 18.7%, unblinded
control group: 62.5%; p = 0.03;
RR = 0.3 (95% Cl: 0.1-0.9)

Vitamin E: 21.4%, unblinded
control group: 68.5%; p = 0.026;
RR = 0.31 (95% Cl: 0.11-0.9)

Vitamin E: 5.9%, Placebo: 41.7%;
p <0.01; RR = 0.14 (95% Cl, 0.02
—1.00)

Vitamin E: 34% (95% Cl, 25.0%
t0 44.8%), Placebo: 29% (95% Cl,
20.1% — 39.4%); p=0.43.

Vitamin E: 83%, Placebo: 68%;
p =0.45.
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Table 2. Subgroup analyses for vitamin E in preventing chemotherapy-induced peripheral neuropathy

Outcome No. of No. of
patients studies
Allincluded studies 353 6
High-quality trials (low risk of bias) 264 3
Vitamin E vs. placebo 264 3
Multicentre study 230 2
Cisplatin-based formula 98 3

RR — relative risk; Cl — confidence interval

The effects of vitamin E on incidence of CIPN

All six studies [9, 11-15] were used to calculate the
pooled incidence of CIPN in patients between two groups.
Overall, the incidence of neurotoxicity in the vitamin E
group was lower than in the placebo group (RR = 0.55;
95% Cl: 0.29-1.05; p = 0.07; Fig. 3), and with significant
heterogeneity (= 77%). Table 2 shows the results of
subgroup analysis based on various outcomes. Only one
pooled result showed that vitamin E administration could
significantly decrease the incidence of cisplatin-related
neurotoxicity (RR = 0.31; 95% Cl: 0.17-0.58; p = 0.0002),
with low heterogeneity (7= 0%).

The safety of oral vitamin E

Four of the six included studies assessed the safety of
vitamin E during chemotherapy [11, 12, 14, 15], and no ad-
verse events were observed.

Discussion

CIPN is a significant adverse effect for cancer patients
with chemotherapy; however, there are currently no con-
firmed effective preventative interventions available for
clinical practice in patients with this complication. While
many pharmacological agents such as glutathione [21],
calcium and magnesium infusion [22], and venlafaxine
[23] have been studied, CIPN continues to be a challenge
in treating these patients.

Vitamin E Control RR (95% Cl) p-value I? (%)
subjects
59 of 174 81 0f 179 0.55 (0.29-1.05) 0.07 77
49 of 131 48 of 133 1.03 (0.59-1.80) 0.92 62
49 of 131 48 of 133 1.03 (0.59-1.80) 0.92 62
34 of 113 37 of 117 0.50 (0.06-4.27) 0.53 79
8 of 44 33 of 54 0.31 (0.17-0.58) 0.0002 0

The results from our meta-analysis provide some evi-
dence that vitamin E supplementation does not decrease
the incidence of neuropathy in cancer patients who are
undergoing chemotherapy. In contrast, we found in sub-
group analysis that vitamin E can significantly decrease
the incidence of cisplatin-related neuropathy, which is in
line with a previous systematic review [24]. A potential
reason is the inclusion of many different types of chemo-
therapy in primary outcome analysis, which results in dif-
ferent mechanisms of action to induce neuropathy.

Additionally, the safety of vitamin E supplementation
has also been tested in this meta-analysis. Patients in this
study were given a high dose of vitamin E that varied from
300 mg to 600 mg per day, and no adverse effects and in-
tolerance related to vitamin E administration were record-
ed. Meanwhile, one clinical study approved that vitamin E
supplementation does not disturb the antitumor activities
of chemotherapeutic agents [9]. However, the reasonable
upper intake dosage of vitamin E is still controversial. One
systematic review[25] suggested that high-dosage (> 400
IU/d) vitamin E supplements may increase all-cause mor-
tality. In contrast, a recent meta-analysis [26] involving
246,371 subjects showed no relationship between dose
and risk of mortality. Therefore, more well-designed clin-
ical trials regarding the reasonable dosage and periods of
vitamin E supplementation are needed.

The present meta-analysis also has several limitations
that must be considered. Firstly, the small sample size of

Study or subgroup Vitamin E Control Risk ratio M-H,
Events Total Events Total Weight R;;;,OET ’ Risk ratio M-H,
(%) Random, 95% CI

Afonesca et al. 2013 [15] 15 18 11 16 23.0 1.21(0.82-1.79) =
Argyriou et al. 2006 [11] 3 14 1 16 14.9 0.31 (0.11-0.90) -
Argyriou et al. 2006 [12] 3 16 10 16 14.5 0.30 (0.10-0.89) g
Kottschade et al. 2011 [14] 33 96 27 93 22.7 1.18 (0.10-0.89) R
Pace et al. 2003 [9] 4 13 12 14 17.5 0.36 (0.15-0.83) -
Pace et al. 2010 [13] 1 17 10 24 7.4 0.14 (0.02-1.00)
Total (95% CI) 174 179 100 0.14 (0.29-1.05) ’>
Total events 59 81 } 1 } }

Heterogeneity: Tau? = 0.42; y? = 21.93, df = 5 (p = 0.0005); F* = 77%
Test for overall effect: Z = 1.82 (p = 0.07)

T
0.02 0.1 1 10 50

Favous (Vitamin E) Favours (control)

Fig. 3. Meta-analysis of RCTs evaluating effects of vitamin E on incidence of CIPN. There was no significant effect on incidence of CIPN as

determined by the random-effects model
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these studies makes this study less than convincing. Sec-
ondly, half of the included studies did not use the dou-
ble-blinded method, which could result in performance
bias. Thirdly, the included studies did not adequately eval-
uate long-term quality of life after using vitamin E, which
is an important outcome for patients with cancer.

Chemotherapy-induced peripheral neuropathy is
a troublesome complication of cancer patients receiving
chemotherapeutic drugs. This meta-analysis show that vi-
tamin E dose not significantly decrease the incidence of
CINP. However, more high-quality studies with large sam-
ple size are needed to confirm these findings.

This study was supported by a grant from Mianyang
Central Hospital (Funding number: 2014Y)28).
The authors declare no conflicts of interest.
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