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Effects of Methylcobalamin on Diabetic Peripheral Neuropathy:
A Systematic Review
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[ Abstract ] Objective
effective and safe in the treatment of the patients with diabetic peripheral neuropathy. Methods

To review systematically whether there is enough existing evidence that methylcobalamin is
A Cochrane systematic re-
view of all relevant randomized or quasi-randomized controlled trials of methycobalamin for diabetic peripheral neuropathy
was performed. Clinical trials were searched from Cochrane Controlled Trials Register (Issue 4, 2003) , MEDLINE (Jan-
uary 1966 to January 2004) , EMBASE (January 1980 to January 2004) , the Chinese Biological Medicine Database (1978
to January 2004) , the Chinese Science and Technology Journal Full-text Database (1989 to January 2004) and references
of all included trials. The selection of studies, data extraction and assessment of methodological quality were performed inde-
pendently by two reviewers. The following outcomes were assessed: effectiveness of clinical signs and symptoms, sensory
nerve and motor nerve conduction velocities and serious adverse events of methylcobalamin. Results Thirty randomized
clinical trials including 1 949 patients met the inclusion criteria. The quality of the most included trials was of low level.
The “funnel plot” of the comparison of thirteen studies of methylcobalamin with other B Vitamins studies showed symme-
try, which indicated less possible publication bias and the result was partly reliable, but it could not indicate the whole publi-
cation biases. The results of meta-analysis indicated that methylcobalamin showed significantly positive effects on the im-
provement of the signs and symptoms of peripheral neuropathy, and the effects were better than the other vitamin B agents.
The increase of some nerves conduction velocities by methylcobalamin was better than by the other vitamin B. No serious
adverse events were observed during the treatment period. Conclusions  Methylcobalamin appears to be a safe and effective
treatment on diabetic peripheral neuropathy. However, the evidence is not strong because of the low quality of most trials.

Rigorously designed, randomized, double-blinded, placebo-controlled trials of methylcobalamin for diabetic peripheral neu-

ropathy are needed to further assess the effect.

[Key words ] Methylcobalamin; Diabetic peripheral neuropathy; Randomized controlled trials; Quasi-randomized

controlled trials; Systematic review

[ CLC number ] R587.205.3;R745.053;R977.22 [Document code ] A [Article ID ] 1672 -2531(2005) 08 - 0609 - 10

Background

Diabetic peripheral neuropathy is one of the most com-
mon complications of diabetes mellitus, the incidence
of which is up to about 60% — 90% . About 40% —
80% patients whose duration is over 10 years suffer
from diabetic neuropathym .
tations include numbness, tingling, absent knee tendon
reflex, loss of deep sensibility, development of ulcer

and infection in the feet and eventually gangrene often
(2]

Its typical clinical manifes-

resulting in amputations . This has a serious influence
on the quality of life of patients. However, the patho-
genesis of diabetic neuropathy has still not been very
clear. Now lots of studies have demonstrated that long-
standing serious hyperglycemia was the predominant
cause which would result in metabolic disorder, micro-
circulation abnormality and autoimmune disorder'"’.
Therefore, intensive control of blood glucose has been
regarded as the fundamental treatment of diabetic neu-

ropathy. But it has been noted that the nerve function
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has not been completely improved in some patients and
there are more chances of hypoglycemia. So other
treatments must be combined with the intensive control
of blood glucose.

Recently some randomized clinical trials have repor-
ted on the effect of methylcobalamin on diabetic pe-
ripheral neuropathy. Methylcobalamin has been linked
to claims to be effective in the relief of clinical symp-
toms and signs of diabetic peripheral neuropathy, the
increase of the nerve conduction velocity and improve-
ment of quality of life. These clinical trials were charac-
terized by small-sample size, however, and it was not
clear whether the evidence of effect on treating diabetic
neuropathy was sufficient. This review aims to analyze
systematically all the randomized controlled trials of
methylcobalamin for treating diabetic peripheral neurop-
athy to provide the best available evidence for clinical
practice and to guide future research.

Methods

Criteria for considering studies for this review
Types of studies

Truly or quasi-randomized controlled clinical trials com-
paring methylcobalamin with placebo or routine treat-
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ment or other vitamin B in patients with diabetic pe-
ripheral neuropathy were eligible for inclusion. Quasi-
randomization refers to allocation using methods which
are intended to be random but may not be such as alter-
nation, sequence of admission, case record numbers,
dates of birth or day of the week.

Types of participants

Trials which included participants of any age or sex
with diabetes mellitus and diabetic peripheral neuropa-
thy were included. The patients must conform to the
following criteria:

(D The definition of diabetes mellitus must conform
to the diagnostic criteria of the World Health Organiza-
tion;

@ With neuropathic symptoms and signs such as:
loss of sensation, numbness, tingling, extremity pain,
absent or reduced tendon reflex etc;

(3 Damaged motor or sensory nerve conduction ve-
locity ;

Types of interventions

(D Treatment group using methylcobalamin ( any
types, dose, usage and period) plus routine treatment/
some medicine vs. control group using only routine
treatment/the same medicine or placebo;

(@ Treatment group using methylcobalamin vs. an
other B vitamin;

Notes: the routine treatment refers to blood glucose
control by administering oral hypoglycemic agents and/
or insulin and not the specific medicine to treat periph-
eral neuropathy. Some medicine means other drug but
not methylcobalamin such as other B vitamin or Chi-
nese medical herbs.

Types of outcome measures

(D The total effect rate of therapy that means the rate
of improvement of the clinical symptoms and signs after
treatment

@) Peripheral nerve conduction velocity (motor or
sensory nerve) ;

(3 Serious adverse events during treatment period.

Search strategy for identification of studies

We searched the following electronic databases: (1) Co-
chrane Central Register of Controlled Trials ( Cochrane
Library, Issue 4, 2003) ; (2) MEDLINE (January 1966
to January 2004 ) ; (3 EMBASE (January 1980 to Janu-
ary 2004 ) ; 4 CBM ( Chinese Biomedical database,
1978 to January 2004 ) ; (5) Chinese Science and Tech-
nology Journal Full-text Database (1989 to January
2004) .

We searched the following Chinese journal by hand:
Chinese Journal of Neurology and Psychiatry, Chinese
Journal of Endocrinology and Metabolism, Chinese
Journal of Internal Medicine, Chinese Journal of Inte-
grated Traditional and Western Medicine, Chinese Jour-
nal of Diabetes, Chinese Journal of Practical Internal

Medicine, Journal of Clinical Neuropathy, Journal of
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Clinical Internal Medicine, Shanghai Journal of Tradi-
tional Chinese Medicine, China Journal of Chinese Ma-
terial Medicine, Journal of Traditional Chinese Medi-
cine, New Journal of Traditional Chinese Medicine,
Chinese Journal of the Chinese with Modern Medicine,
and Progress in Japanese Medicine , Japan-China Medi-
cal Communication. All of the journals were searched
from the first issue to January 2004.

The search terms used were diabetes, neuropathy,
peripheral neuropathy, methycobal, methylcobalamin,
CH,-B,, , methylvitamin B, .

Methods of the review

Study selection

Titles , abstracts and full texts identified from the register
were examined independently by two reviewers. Stud-
ies for inclusion were selected by two reviewers and any
disagreements were reported and resolved by discussion
or with reference to a third party.

Quality assessment

The methodological quality of trials was evaluated ac-
cording to the following criteria: allocation conceal-
ment, secure method of randomization, patient and
observer blinding, losses to follow-up and intention-to-
treat analysis. We graded these A! adequate, B! un-
clear, C:
ered adequacy of maintaining and reporting metabolic
control in both groups and reliability of outcome meas-
ures. Quality assessment was performed by two review-
ers independently and disagreements were reported and
resolved by a third reviewer.

Data extraction

Data on patients, methods, interventions, outcomes
and results were extracted by two reviewers independ-
ently using a data extraction form. Missing data were

inadequate, D! not done. We also consid-

obtained from the authors whenever possible.

Data synthesis

RevMan 4.2 was employed for meta-analysis. The re-
sults were reported using odds ration for dichotomous
data and weighted mean differences for continuous out-
comes. Both were reported using 95 percent confi-
dence intervals (CI). Heterogeneity between trials was
tested using a standard Chi-squared test. If there was no
heterogeneity, a fixed eftfects model was used. If heter-
ogeneity was found, a random effects model was used.

For dichotomous data intention-to-treat analysis was
performed if there was withdrawal or dropout. Sensitiv-
ity analysis was applied to explore the influence of the
following factors on effect size: 1. Repeat the analysis
excluding the high quality studies; 2. Repeat the analy-
sis excluding the studies not using blinded assessment of
outcomes and analyses of withdrawal/dropout. Publica-
tion bias was examined using a funnel plot.

Results

Description of the included studies
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Thirty randomized clinical trials including 1 949 patients ~ China. Details of authors, year of publication, the

met the inclusion criteria. Among these trials there number of patients, age, intervention and comparators,
were two studies”* carried out respectively in Singa-  duration, methodological quality and allocation con-
pore and Saudi Arabia. Other trials were carried out in ~ cealment are given in Table 1 by types of intervention.

Table 1 Characteristics of included studies

Study IEJ umber Age Intervention Control Duration Method Allocation
T/C) (years) (day) quality  concealment

Pang M!®] 58(28/30) T: 48 C: 46 M VitB, +VitB,, 30 C B
Pang JH!" 50(30,20) T: 55 C: 54 M VitB, +VitB,, 60 C B
Wu DH 270 (170/100) T: 48.5 C:46.8 M VitB, ,B,,, B, 30 C B
Jiang YQ1 ] 55(30/25) 40-73 M VitB, , B, 60 B B
Jiang YQ2 ! 57(32/25) 40 73 M VitB, , By 60 B B
Meng LQ!! 58(30/28) 32-73 M VitB, 10-30 C B
Ma SP!! 64(34/30) 24 -70 M VitB, 28 C B
Du QP2 46(23/23) 43 - 67 M VitB,, 90 C B
Kang SQ!'! 54(36/18) 24 -78 M VitB,, 75 C B
Gan HX!'] 52(26/26) 30-83 M VitB,, 21 C B
Yang RL[! 69(36/33) >60 M VitB,, 56 C B
Shi kX1 50(30/20) 4274 M VitB, , B, 28 C B
Shi Kx2!16] 53(33/20) 42 -74 M VitB, , B, 28 C B
Li XE!7 40(20/20) / M VitB,, 28 C B
Xu JU#! 56 (30/26) 49.2 M VitB, , By, , By 28 C B
si xjt! 64(32/32) 29 ~73 M VitB, 28 C B
Zhang SP™! 24(12/12) 48 67 M VitB,, 60 B B
Xu z!! 22(11/11) 40 —67 M VitB, 21 B C
Li Gw!! 108 (62/46) / M VitB, 60 B B
Feng LH'®] 78(38/40) T:57 C:55 PGEl +M PGEI 56 C B
Cen HY!*! 78(37/41) T:55.7 C:54.9  Fushekangshuangmei +M  Fushekangshuangmei 60 C B
Shen YF!»! 84 (42/42) 44-78 PGE1 +M PGE1 14 C

Zhu Xp ! 52(32/20) 37-70 PGE1 +M PGE1 28 C B
Xu XX 7] 60(29/31) 57 Puerarin +M Puerarin 15 C B
Zhang XJ (28] 51(35/16) 13 -79 Xueshuangtong +M  Xueshuangtong 14 C B
Li Fs[?! 58(30/28) T:61.2 Ci64.6 Erigeron +M Erigeron 28 c B
Zhong SME"! 43(35/8) T:58 C:59 Xueshuangtong +M  Xueshuangtong 14 B B
Yu FL®! 60 (30/30) 27-78 M R 42 C B
Devathasan!?! 42(21/21) / M Placebo 84 C B
Yaqub-BA ! 50(21/22) / M Placebo 120 C B

T = treatment group; C = control group; M = methylcobalamin; R = routine treatment
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Methylcobalamin was compared with placebo in two

141

studies™; compared with only routine treatment in

one studym ; compared with other B vitamins in nine-
teen studies'®*’; and methylcobalamin plus some other
medicinal agent was compared with the same medicinal
agent in eight studies'™"; Because both of the two
groups used the same medicine, the effect of treatment
was attributed to methylcobalamin. All the included
studies administered diet therapy and oral antihyperglyce-
mic drugs and/or insulin to achieve better control of

blood glucose. Baseline characteristics were reported sta-
8,10-11,14-15,18-20,23-26,28,30] A—

mong  the included  studies, twelve  stud-

s [3.8-12,14-16,18,20,25] : :

ies only mentioned that no obvious ad-

8,19,22,24] de—

scribed the adverse events in detail and eleven stud-
[6-7,13,17,2021,23,27-30]

tistically in fourteen studies'

verse events were observed; four studies'
ies didn’t report the adverse events.
Only one studym] followed up patients after the end of
the trials.

Quality of the included studies

Among the thirty studies, no study reported the method
of randomization. We contacted with all the authors but
no further information was provided. The allocation
concealment of all the included studies was unclear.
Three studies'*”*"
blind study'?’.

were double-blinded and one single-
But none of the studies described the
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method of blinding in detail. Four studies > ** 1) repor-

ted the withdrawals or dropouts during trials and it was
not clear whether the author undertook an intention-to-
treat analysis.

Description of the results of Meta-analysis
Methylcobalamin vs routine treatment
Effects on the total effect rate of therapy

3:23724,20°28,30] provided this related data.
]

Seven studies’
Among these studies, one studyh compared methyl-
cobalamin plus routine treatment with only routine

. - - [23-24,26-28,30]
treatment; another six studies

compared
methylcobalamin plus some medicine with the same
medicine. Heterogeneity was found among the seven
trials (P =0.02). Because heterogeneity existed, a
random effects model was performed. There was sig-
nificantly statistical difference in effects on the clinical
symptoms and signs between two groups. Methylco-
balamin significantly improved the clinical signs and
symptoms (OR =11.47, 95% CI 4. 05 to 32. 54,
P <0.00001) (Fig. 1). At the same time we
made a sub-analysis of the six trials. No heterogeneity
was found among these six trials (P =0. 06) . There
was significantly ~ statistical ~ difference (P <
0.000 01), Peto OR =6.35, 95% CI 3.50 to
11.54, suggested methylcobalamin could obviously
improve the clinical symptoms and signs.

Study Treatment Control OR (random) Weight OR (random)
or sub-category n/N n/N 95%CI % 95%CI
01 Methylcobalamin plus some medicine vs the same medicine
Feng LH™! 36/38 32/40 e 16.40  4.50 (0.89,22.76)
Cen HY™ 34/37 30/41 —— 18.52  4.16 (1.06,16.32)
Zhu Xp™ 32/32 17/20 4 8.28  13.00 (0.63,266.29)
Zhang XJ™ 32/35 3/16 e 15.58  46.22 (8.23,259.49)
Zhong SM™ 35/35 7/8 < 7.31  14.20 (0.53,383.50)
Xu XX 26/29 22/31 —— 18.03  3.55 (0.85,14.74)
Subtotal(95% CI) 206 156 4 84.12  7.37 (3.13,17.40)
Total event: 195(Treatment), 111(Control)
Test for heterogeneity: ¥’=6.66, df=5 (P=0.25), '=24.9%
Test for overall effect: Z=4.56 (P<0.00001)
02 Methylcobalamin plus routine treatment vs only routine treatment
YuFL" 27/30 3/30 —— 15.88  81.00 (14.99,437.61)
Subtotal(95% CI) 30 30 < 15.88  81.00 (14.99,437.61)
Total event: 27(Treatment), 3(Control)
Test for heterogeneity: not applicable
Test for overall effect: Z=5.11(P<0.00001)
Subtotal(95% CI) 236 186 B 100.00  11.47 (4.05,32.54)
Total event: 222(Treatment), 114(Control)
Test for heterogeneity: y’=13.56, df=6 (P=0.03), '=55.8%
Test for overall effect: Z=4.59(P<0.00001)
0.001 0.01 0.01 1 10 100 1000

Favours control Favours treatment

Fig1 Comparison of effects of methylcobalamin with
that of routine treatment or placebo on the total effect rate of therapy for diabetic peripheral neuropathy

Effects on sensory nerve conduction velocity (SNCV)
We performed subgroup meta-analysis according to dif-
ferent sensory nerves because different sensory nerves
had difterent conduction velocity.

(D Effects on peroneal sensory nerve conduction ve-

locity

Two studies””?"’ provided this outcome. Because
heterogeneity was found between these two studies (P
=0.001) , we performed a random effects model. Me-
ta-analysis results showed that WMD =5.15, 95% CI
—1.03 to 11.30, P =0.10, no significantly statistical
difference. Therefore, there was no sufficient evidence
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of the effects on improving peroneal sensory nerve con-
duction velocity.

(2 Effects on median sensory nerve conduction ve-
locity

Two studies'* " provided this outcome. Withdraw-
als or dropouts occurred in one studym. No heteroge-
neity was found between two studies (P =0.18),
WMD =1.65, 95% CI —0.25 to 3.55, P =0.09, no
significantly statistical difference was found. Therefore,
there was no sufficient evident to verify the effects of
improving median sensory nerve conduction velocity.
Effects on motor nerve conduction velocity (MNCYV)

(D Effects on median motor nerve conduction veloci-
ty

Two studies'>*"’ provided this outcome. Withdraw-
als or dropouts occurred in one study'>. Heterogeneity
was found between two studies (P =0.01). So we
performed a random effects model analysis. The results
showed that WMD =0.35, 95% CI —4.15 to 4. 86,
P =0.88, no significantly statistical difference was
found and there was no sufficient evidence to verify the
effect of improving median motor nerve conduction ve-
locity.

) Effects on peroneal motor nerve conduction ve-
locity

Two studies"

52!

°) provided this outcome. Withdraw-
als or dropouts occurred in one studym . Heterogeneity
was found between two studies (P =0.03). So we
performed a random effects model. The results showed
that WMD =1.31, 95% CI —2.89 to 5.51, P
0.54, no significantly statistical difference was found

613

and there was no sufficient evidence to verify the effect
of improving peroneal motor nerve conduction veloci-
ty.
3 Effects on tibial motor nerve conduction velocity
Two studies'***’ provided this outcome. No hetero-
geneity was found between two studies (P =0.26).
The results showed: WMD = —1.48, 95% CI 3. 16 to
0.20, P =0.08, no significantly statistical difference.
So there was no sufficient evidence to verify the effect
of improving tibial motor nerve conduction velocity.
Methylcobalamin vs other B vitamins

Effects on the total effect rate of therapy

[6-10,12-13,16,18-19,21]

9]

Thirteen studies provided this out-
reported the withdrawals or drop-
No
heterogeneity was found among these studies (P =
0.79). The results showed that Peto OR =12.19,
95% CI 9.20 to 16.14, P <0.000 01. So methylco-

balamin was superior to other B vitamins in improving

come. One study[1

outs. We performed intention-to-treat analysis.

the clinical symptoms and signs (Fig 2) .
Effects on sensory nerve conduction velocity

(D Effects on median sensory nerve conduction ve-
locity

. - [16,16-19
Five studies

: provided this outcome. Because
heterogeneity was found among these five studies (P <
0.000 01) , we performed a random effects model anal-
ysis. The results showed: WMD =4.53, 95% CI 1. 99
to 7.07, P =0.000 5. It was verified that methylcobal-
amin was superior to other B vitamins in improving me-
dian sensory nerve conduction velocity (Fig 3) .

Study Treatment Control Peto OR Weight Peto OR

or sub-category n/N n/N 95%CI % 95%CI

01 Methylcobalamin vs other vitamin B
Pang M" 22/28 1/30 —4— 7.26 21.97 (7.74, 62.40)
Jiang YQ" 23/30 6/25 — 7.12 7.96 (2.78,22.83)
Jiang YQY! 26/30 6/25 —— 6.95 12.54 (4.32,36.42)
Pang JH" 25/30 10/30 - 7.63 7.56 (2.73,20.92)
WuDH"™ 147/170 33/100 -8- 28.89 10.99 (6.52, 18.55)
Du QP™ 23/23 18/23 ' 2.34 8.98 (1.43, 56.36)
Kang SQ"! 31/36 4/18 fgn 5.74 15.64 (4.83,50.57)
Meng LQ™ 28/30 13/28 —— 6.28 9.25 (3.01,28.40)
Shi Kx" 30/30 7120 g 4.85  27.41(7.64,98.27)
Shi KX2" 33/33 7/20 —— 4.83 31.34 (8.73,112.58)
Si X7 30/32 9/32 —— 7.96 15.09 (5.57,40.87)
Xu J™ 24/30 7/26 —— 7.21 8.24 (2.89,23.48)
XuzZ™" 9/11 311 —— 2.94 8.17 (1.58,42.09)

Subtotal(95% CI) 513 388 & 100.00 12.19 (9.20, 16.14)

Total event: 451(Treatment), 124{Control)

Test for heterogeneity: ¥'=7.95, df=12 (P=0.79), I'=0%

Test for overall effect: Z=17.43 (P<0.00001)

0.001 0.01 0.01 1 10 100 1000
Favours control Favours treatment

Fig 2 Comparison of effects of methylcobalamin with that of other B vitamin on the total effect rate of therapy for

diabetic peripheral neuropathy

() Effects on peroneal sensory nerve conduction ve-
locity

Three studies provided this outcome. No heter-
ogeneity was found among these three studies (P =
0.60) . The results showed: WMD =4.19, 95% CI
2.53 to 5.84, P <0.000 01. So methylcobalamin was

[18-20]

superior to other B vitamin in improving peroneal sen-
sory nerve conduction velocity (Fig 4) .

@ Effects on common peroneal sensory nerve con-
duction velocity

Two studies''*""’ provided this outcome. No heter-
ogeneity was found between the two studies (P =
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0.66). The results of meta-analysis showed that
WMD =6.49, 95% CI 2. 46 to 10.52. The difter-
ence was statistically significant (P = 0.002) and

Chinese ] Evidence-Based Medicine, 2005, Vol. 5(8)

methylcobalamin was superior to other B vitamin in
improving common peroneal sensory nerve conduction
velocity.

Study Treatment Control WMD (random) Weight WMD (random)
or sub-category N Mean(SD) N Mean(SD) 95%CI % 95%CI
01 Methylcobalamin vs other vitamin B
Shi KX" 30 43.53(3.55) 20 36.46 (3.15) — 21.25 7.07(5.19, 8.95)
Shi Kx2™ 33 42.71(3.52) 20 36.46(3.15) —— 21.37 6.25(4.42,8.08)
LiXF'"" 20 40.30(5.10) 20 41.40(5.70) — 16.94 —1.10(—4.45,2.25)
SixXJ"™ 28 44.80(5.00) 29 38.00 (5.00) —— 19.21 6.80(4.20, 9.40)
A 30 42.90(3.90) 26 40.20(3.30) — 21.22 2.70(0.81,4.59)
Subtotal(95% CI) 141 115 i 100.00 4.53(1.99,7.07)
Test for heterogeneity: y'=26.75, df=4 (P<0.001), I'=85.0%
Test for overall effect: Z=3.50 (P=0.0005)
=10 -5 0 5 10
Favours control Favours treatment

Fig 3 Comparison of effects of methylcobalamin with that of other B vitamin on median sensory nerve conduction velocity

Study Treatment Control WMD (fixed) Weight WMD (fixed)
or sub-category N Mean(SD) N Mean(SD) 95%CI % 95%CI
01 Effects on peroneal sensory nerve conduction velocity

Zhang SP™ 12 53.21(6.08) 12 47.42(4.90) —_— 14.03 5.79(1.37,10.21)

sixJ™ 28 51.20(6.00) 29 46.40 (6.00) —_— 28.21 4.80(1.68,7.92)

XuJ™ 30 39.70 (4.20) 26 36.20(4.10) —— 57.75 3.50(1.32,5.68)
Subtotal(95% CI) 70 67 == 100.00 4.19(2.53,5.84)
Test for heterogeneity: y'=1.04, df=2 (P=0.60), '=0%
Test for overall effect: Z=4.96 (P<0.00001) : . z :

-10 -5 0 5 10
Favours control Favours treatment

Fig4 Comparison of effects of methylcobalamin with that of other B vitamin on peroneal sensory nerve conduction velocity

Effects on motor nerve conduction velocity

(D Effects on median motor nerve conduction velocity

Seven studies''?!+1¢1071] provided the concrete data.
Because heterogeneity was found among these studies
(P <0.000 01) , we performed a random effects model
analysis. The results showed: WMD =3.63, 95% CI
1.48 to 5.78. There was significantly statistical differ-
ence between the two groups (P =0.000 9) and it was
verified that methylcobalamin was superior to other B
vitamin in improving median motor nerve conduction
velocity (Fig 5).

() Effects on tibial motor nerve conduction velocity

Three studies''?"'>"" provided the concrete data. Be-
cause heterogeneity was found among these three studies
(P =0.01), we performed a random effects model a-

nalysis. The results showed: WMD =5.35, 95% CI
2.18 to 8.52. Difference between the two groups was
significantly statistical (P =0.000 9) and methylcobal-
amin was superior to other B vitamin in improving tibial
motor nerve conduction velocity (Fig 6) .

) Effects on common peroneal motor nerve conduc-
tion velocity
Four studies''®"'®'*2"! provided the concrete data. No
heterogeneity was found among the four studies (P =
0.76) . The results showed that WMD =0.98, 95%
ClI —0.12 to 2.07. Difterence between the two
groups was no statistical significance (P = 0.08).
Methylcobalamin was similar to other B vitamins in im-
proving common peroneal motor conduction velocity
(Fig 7).

Study Treatment Control WMD (fixed) Weight WMD (fixed)
or sub-category N Mean(SD) N Mean(SD) 95%CI % 95%CI
01 Effects on median nerve conduction velocity
DuQpP2™ 23 51.60(4.30) 23 49.80 (3.80) d—— 14.24 1.80(—0.55,4.15)
Du Qp™ 23 53.70(3.90) 23 49.20 (5.60) — 13.30 4.50(1.71,7.29)
ShiKX ™ 30 50.44(3.62) 20 47.32(3.46) —— 14.94 3.12(1.13,5.11)
Shi Kx2" 33 49.70(3.45) 20 47.32(3.46) e 15.08 2.38(0.46, 4.30)
Li XF™ 20 57.30(3.40) 20 48.20(3.70) — 1453 9.10(6.90, 11.30)
8i xJ™ 28 45.20(5.00) 29 45.40(5.00) —— 13.71  —0.20(—2.80,2.40)
Xu J 30 51.70(4.80) 26 47.10(4.20) —— 14.21 4.60(2.24, 6.96)
Subtotal(95% CI) 187 161 k4 100.00 3.63(1.48,5.78)
Test for heterogeneity: ¥’=37.30, df=6 (P<0.0001), '=83.9%
Test for overall effect: Z=3.31 (P=0.0009)
=10 -5 0 5 10
Favours control Favours treatment

Fig 5 Comparison of effects of methylcobalamin with that of other B vitamin on median motor nerve conduction velocity
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Study Treatment Control WMD (random) Weight WMD (random)
or sub-category N Mean(SD) N Mean(SD) 95%CI % 95%ClI
01 Effects on tibial motor nerve conduction velocity
Du Qp2™ 23 47.50(4.00) 23 41.30(5.10) —_— 33.13 6.20(3.55, 8.85)
Du Qp™ 23 48.10(4.50) 23 40.50 (4.30) —— 3374 7.60(5.06, 10.14)
LiXF"™ 20 36.10(4.70) 20 33.90 (3.80) e 33.13 2.20 (~0.45, 4.85)
Subtotal(95% CI) 66 66 B 100.00 5.35(2.18,8.52)
Test for heterogeneity: ¥'=8.83, df=2 (P=0.01), '=77.4%
Test for overall effect: Z=3.31 (P=0.0009)
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Fig 6 Comparison of effects of methylcobalamin with that of other B vitamin on tibial motor nerve conduction velocity

Study Treatment Control WMD (fixed) Weight WMD (fixed)
or sub-category N Mean(SD) N Mean(SD) 95%CI o 95%ClI
01 Effects on common peroneal motor nerve conduction velocity
ZhangSP™ 12 47.14(4.09) 12 44.86(4.95) N 9.08 2.28(-1.35,5.91)
Shi kX" 30 42.33(3.31) 20 41.59(3.15) 43— 36.20 0.74 (-1.08,2.56)
Shi Kx2" 33 42.11(3.30) 20 41.59(3.15) —— 37.75 0.52 (-1.26,2.30)
six™ 28 40.20(6.00) 29 38.40(4.00) +—— 16.97 1.80 (—0.86,4.46)
Subtotal(95% CI) 103 81 L 2 100.00 0.98 (-0.12,2.07)
Test for heterogeneity: y'=1.18, df=3 (P=0.76), '=0%
Test for overall effect: Z=1.75 (P=0.08) : ; . .
=10 =5 0 5 10

Favours control Favours treatment

Fig 7 Comparison of effects of methylcobalamin with that of other B vitamins on common peroneal motor nerve conduction velocity

Serious adverse events during treatment period

There are no data for this comparison because all studies
did not report serious adverse events in detail. So in this
review we didn’t compare the rate of serious adverse e-
vents.

Sensitivity analysis

Because all included studies were of poor methodologi-
cal quality, the sensitivity analysis in which the studies
with high methodological quality and blind method
were excluded could not be carried out in this review.

Publication biases

In this review the comparison of methylcobalamin with
other B vitamins showed that methylcobalamin was su-
perior to other B vitamins and the “funnel plot”
showed symmetry indicating less possible publication bi-
as (Fig 8).

0.0 7
0.2 1 ‘J

0.4 1 ;

0.6 1 1

SE (log RR)

0.8 1 ,

0.1 1 10 100 1000

Peto OR

0.001 0.01

Fig8 The “funnel plot” of the comparison of effects of
methylcobalamin with that of other B vitamin on the total effect rate

Discussion

In an animal study Watanable T et al. 51 found that the
transport velocity of axoplasm of STZ diabetic rats was
lowered by 50% . Methylcobalamin could promote the
protein synthesis, normalize the transport of structure

protein of the axis and recover the axoplasm transporta-
tion. Zhang et al. 2] found that the threshold of heat-
pain in the treated diabetic rats was significantly lower
than that of the untreated diabetic group (P <0.01).
The number and density of myelinated nerve fibers, the
myelin sheath size and the axon size were significantly
higher in the methylcobalamin treated diabetic rats than
in the untreated rats (P <0.001). These findings sug-
gested that methylcobalamin had some eftects in the pre-
vention and treatment of peripheral neuropathy in dia-
betic rats.

This systematic review identified thirty studies (1 949
patients) all of which met the inclusion criteria and
were truly or quasi-randomized controlled clinical trials.
All the patients participating in the studies were suffering
from diabetic peripheral neuropathy. This systematic re-
view did not include autonomic neuropathy. So the
outcome analysis only applies to diabetic peripheral neu-
ropathy.

The results of meta-analysis show that methylcobal-
amin can improve the clinical symptoms and signs of di-
abetic peripheral neuropathy. But at present no compel-
ling evidence shows that methylcobalamin can accelerate
the peroneal SNCV, median SNCV, median MNCV
and tibial MNCV. Methylcobalmin is superior to other
B vitamins in improving clinical symptoms and signs and
in accelerating median SNCV, peroneal SNCV, com-
mon peroneal SNCV, median MNCV, tibial MNCV.
But methylcobalamin is similar to other B vitamins in

improving the common peroneal motor nerve conduc-
tion velocity.

Because not all the thirty studies reported serious ad-
verse events, this systematic review did not analyze the
rate of the serious adverse events of methylcobalamin.



616

Most of the studies included in this review had poor
methodological quality. These studies didn’t report the
design, the randomization and the conceal of random-
ized allocation but only mentioned randomized alloca-
There was not enough information to judge
whether the studies were randomised appropriately.
Most studies were of small sample size and didn’t de-
scribe withdrawals or dropouts. Even if the study re-
fered to the withdrawal or dropout it didn’t explain
whether they performed the intention-to-treat analysis.

The treatment of diabetic peripheral neuropathy aims

tion.

to improve the quality of life of the patients, to prevent
the nerve from being damaged further and to prevent
the corresponding complications such as diabetic foot.
Now the main outcome measures observed by most
clinical studies are laboratory measurements-intermediate
endpoints such as nerve conduction velocity, the inci-
dence of clinical symptoms and signs. Few studies take
the endpoints to evaluate the effects. The endpoints in-
clude the incidence of diabetic foot and amputation.
Recently some clinical trials evaluate the clinical symp-
toms and signs by quantitative tables such as NSS (neu-
ropathy symptom score ) 1TSS ( total symptom
score) ). Some trials use the relatively objective out-
comes such as NCV (nerve conduction velocity) and
) But these out-

come measurements are still intermediate endpoints. In

QST (quantitative sensory testing)

this systematic review the treatment eftects was estimated
by using the intermediate endpoints.

This systematic review cannot reach firm conclusions
about the safety of methylcobalamin because all the in-
cluded studies are short-duration, lack follow-up data
and do not report the adverse event sufficiently. Some
trials reported the adverse events of methylcobalamin:
dizziness, malaise of stomach and allergy etc.

The “funnel plot” of the six studies of comparison of
methylcobalamin plus some other medicines with the
same medicine is asymmetrical. The reasons may be
publication bias and the lower quality of methodology.
It also suggested that some negative studies were not
published. Moreover,
may be related to the difference of the treatment meth-

the asymmetrical distribution

ods, duration, small-sample and so on.

When we compared the effects of methylcobalamin
with that of routine treatment and the effects of methyl-
cobalamin with that of other B vitamins, heterogeneities
were found among some studies. The possible causes

were attributed to interference, evaluation criteria,
treatment duration, degree of the disease, duration of
the disease and so on.

This systematic review suggests that methylcobalamin
can improve the clinical symptoms and signs of diabetic
peripheral neuropathy and is superior to other B vita-
mins; methylcobalamin is superior or similar to other B

vitamins in accelerating conduction velocity of some
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nerves. Due to the questions mentioned above, the ex-
isted evidence cannot sufficiently verify the effects of
methylcobalamin on diabetic peripheral neuropathy.
Methylcobalamin may be a potential therapy. Rigorous-
ly designed, randomized, double-blinded, placebo-
controlled trials of methylcobalamin for diabetic periph-

eral neuropathy are needed to further assess the effect.
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