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Purpose: Botulinum toxin type A (BTX-A) has been proposed as a treatment for painful
diabetic peripheral neuropathy (DPN). This systematic review and meta-analysis aimed to
assess the effect and safety of BTX-A for treating DPN pain.

Methods: PubMed, Embase, and Cochrane Library were searched for relevant articles
published up to July 7, 2021. Randomized clinical trials (RCTs) were included if they
were related to the treatment of DPN pain with BTX-A. The primary outcome was the
change in intensity of pain and secondary outcomes were adverse effects and changes in
sleep and life quality.

Results: A total of four studies, comprising 231 patients, were included in our systematic
review. BTX-A treatment induced a greater reduction in the visual analog scale score (mean
difference = —2.52, 95% confidence interval [CI] [-3.06, —1.99], p < 0.001) than did the
placebo treatment, with no significant heterogeneity between studies (I> = 0). BTX-A
treatment improved several neuropathy pain scale items (eg, hot sensation, sensitive sensa-
tion, unpleasant sensation, deep pain, and surface pain) significantly more than with placebo
treatment (p < 0.05 for all). There was no significant difference in adverse effect (relative risk
= 1.00, 95% CI [0.97, 1.03], p = 0.89).

Conclusion: Intradermal BTX-A injection was shown to be effective and safe in relieving
DPN pain. Further larger scale and well-designed RCTs are needed.
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Introduction

Diabetic peripheral neuropathy (DPN) is characterized by pain, paresthesia, and
sensory disturbances, which are mainly caused by an impaired somatosensory
system.' DPN pain affects patients’ quality of life to the degree that sleep disorder
and mental illnesses, such as anxiety and depression, may occur.”> Diabetes is
a leading cause of DPN. According to previous reports, the prevalence of painful
DPN is 10-26% in diabetic patients and is strongly associated with the high
incidence of diabetes.” The number of patients that experience painful DPN is on
the rise, and there is an urgent need to develop an effective treatment.

Numerous drugs, including antidepressants, carbamazepine, gabapentin, and
opioids have been used to treat DPN.* Recently, topical medications have been
introduced, such as lidocaine patches and high-dose capsaicin.” However, due to the
lack of long-lasting analgesic effects and side effects, these drugs are often inef-
fective or not well tolerated.® Botulin toxin type A (BTX-A) is an effective
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neurotoxin that is usually used to treat dystonia, muscle
hyperactivity, and glandular hyperactivity. However, ani-
mal model studies have revealed promising results that
suggest that BTX-A may induce long-lasting analgesic
effects for painful DPN in humans.”® The mechanisms
by which the botulin toxin alleviates neuropathic pain in
animals include: (1) blocking the release of peripheral
nerve ending pain mediators (eg, glutamate, substance
P);” (2) reducing local inflammatory reactions around
nerve endings;'® (3) sodium ion channel inactivation;'
(4) inhibition of muscle spindle discharge;'? and (5) inhi-
bition of sympathetic nerve transmission.'> The last two
mechanisms increase the sensitivity of the central nervous
system.

BTX-A has been proposed as a treatment for painful
DPN. However, the efficacy and safety of BTX-A for
treating DPN pain require careful evaluation. The purpose
of this systematic review and meta-analysis was to provide
a better understanding of the effectiveness and safety of
BTX-A for treating DPN pain.

Materials and Methods
This systematic review and meta-analysis was registered
in PROSPERO (number CRD42021229129) and is
reported in accordance with the Preferred Reporting
Items for Systematic Reviews

(PRISMA) Statement.'*

and Meta-Analyses

Search Strategy

PubMed, Embase, and Cochrane Library were searched
for relevant randomized clinical trials (RCTs) published
up to July 7, 2021. No language restrictions were imposed.
The following combined terms and synonyms were
searched: “diabetic neuropathies,” “botulinum toxin type
A,” and “botulinum toxins”. The complete search strategy
is presented in Supplementary Table S1. Reference lists of

included studies were also screened to supplement the
search.

Study Selection

Studies that met the following inclusion criteria were
selected: (a) subjects were patients with DPN (symmetri-
cal distal sensory and motor polyneuropathy), previously
diagnosed using the douleur neuropathique 4 questionnaire
and nerve conduction velocity examinations; (b) the
experimental group received botulinum toxin injection,
and the control group was treated with placebo; (c) the
outcomes were intensity of pain, adverse effects, quality of

sleep, and quality of life; and (d) the study design was
a randomized double-blind placebo-controlled clinical
trial.

Reviews, conference abstracts, case reports, repeatedly
published or data-overlapping studies, animal studies, and
unrelated articles were excluded.

Primary and Secondary Outcomes

The primary outcome was change in pain intensity mea-
sured using the visual analog scale (VAS) or neuropathy
pain scale (NPS) between baseline and follow-up; the
intensity of pain was rated from 0, denoting no pain, to
10, indicating “the worst pain imaginable.”

The secondary outcomes were as follows: number of
patients with any adverse effects, change in score of the
Pittsburgh Sleep Quality Index (PSQI), and change in
score of the Short Form-36 (SF-36) quality-of-life ques-
tionnaire between baseline and follow-up.

Data Extraction and Quality Assessment
Two authors extracted and cross-checked the data inde-
pendently, and all disagreements were resolved through
discussion. The following data were collected: first
author’s name, publication year, country, total number of
patients, sex, age, design, type of botulinum toxins,
dosage, route of administration, injection sites, trial dura-
tion, means and standard deviations (SDs) of the VAS,
NPS, PSQI, and SF-36 scores, and number of patients
with any adverse effects. The Cochrane Risk of Bias
assessment tool was used to evaluate the quality of the
studies.'”

Statistical Analysis
Only the outcomes at the closest time point between studies
were analyzed. We analyzed changes in VAS, NPS, PSQI, and
SF-36 scores as continuous variables and reported the mean
differences (MDs) between before and after the interventions.
Missing SDs of change scores were imputed using the
approach proposed by the Cochrane Handbook. '® For analyses
of the proportion of patients who had any adverse effects, we
calculated the overall relative risk (RR). A random-effects
model was used to calculate the pooled estimates of the
MDs of the change in the scores between the intervention
groups. We also calculated pooled estimates of the RR of the
categorical outcomes using a random-effects model. A p-value
< 0.05 was considered statistically significant.

For crossover studies, we assumed that the carryover
effect was negligible, and therefore, we analyzed paired
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results. We also conducted a sensitivity analysis by exclud-
ing crossover studies. For multi-arm studies, we combined
the results of single-foot and double-foot injections. In
addition, a subgroup analysis was performed according to
single-foot or double-foot injections.

An I’-test was used to evaluate the heterogeneity
between studies, with I > 50% indicating moderate-to-
high heterogeneity.'” The causes of heterogeneity were
found using subgroup analyses. A funnel plot was gen-
erated to detect publication bias, and funnel plot asym-
metry was assessed using Egger’s test, with a p-value <
0.05 indicating significant publication bias.'® All statis-

tical analyses were performed using Revman ver-

Results

Study Selection and Characteristics

A total of 263 articles were identified through database search-
ing, of which four (including 231 patients) were included in
our systematic review (Figure 1). The four studies were all
RCTs."” 2 The study by Yuan et al was a crossover RCT, and
the study by Taheri et al was a multi-arm RCT, which com-
pared the efficacy between the single-foot injection and dou-
ble-foot injection groups. The average age was 57 years, and
females accounted for 58.9% of the total study population.
Trial durations ranged from 3 to 12 weeks. The route of
administration of all four studies was intradermal. The injec-
tion sites were identical in three studies, which used a 3x4 grid

sion 5.3. that was equally spaced on the dorsum of each foot.'* ' One
= Records identified from databases Reco.rds removed before screen_mg:
= - Duplicate records removed (n=152)
® (n=263): L
3] _ Records marked as ineligible by
= Pubmed (n = 55) —> . B
= B automation tools (n = 89)
s Embase (n = 185)
= : _ Records removed for other reasons
= Cochrane library (n = 23) -~
(n=0)
PR A4
Records screened Records excluded:
(n=122) Irrelevant studies (n =97)
Reports sought for retrieval Reports not retrieved
a0 (n=25) (n=0)
=
: ¢
g Reports assessed for eligibility Reports excluded (n =21):
L2 (n=25) Conference abstracts (n = 3)
Case reports (n = 3)
Animal studies (n = 3)
Irrelevant outcomes (n = 5)
Study protocols (n = 6)
— Observational studies (n = 1)
= Studies included in systematic
2] .
= review (n =4)
?':a Studies included in meta-analysis
= (n=3)

Figure | Study selection flow diagram.
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Table | Characteristics of Included Studies

Author Age, Design Interventions Outcomes
(Year), M/F . e .
Toxin Route Dosage Injection Sites Measures | Time-
Country | (n) Poi
oints

Yuan etal | 65.6 + | Double- BoNT/ | Intradermal | 50 units of BONT/Ain | A grid distribution pattern of | VAS, PSQI, | I, 4, 8, and
(2009)"? 9.2, 6/ | blind Avs 1.2 mL 0.9% saline 12 (3 x 4) sites across the and SF-36 | 12 weeks
Taiwan, 12 crossover | placebo into each foot. dorsum of both feet. after
China (18) RCT injection
Ghasemi 61.0 = | Double- BTX-A | Intradermal | 100 units of BTX-A in | A grid distribution pattern of | VAS and 3 weeks
etal 9.8, blind RCT | vs 0.9% saline into one 12 (3 x 4) sites across the NPS after
(2014)%° 22/18 placebo foot. dorsum of a single foot. injection
Iran (40)
Salehi etal | 57.5 + | Double- BTX-A | Intradermal | 100 units of BTX-A in | A grid distribution pattern of | VAS, NPS, | I, 4, 8, and
(2019)*' 6.4, blind RCT | vs 1.2 mL normal saline 12 (3 x 4) points on the foot | PSQI, and 12 weeks
Iran 12/20 placebo into each foot. surface. SF-36 after

(32) injection
Taheri 552 = | Double- BTX-A | Intradermal | DI: 150 units of BTX- | A grid distribution pattern of | VAS and 4 weeks
etal 74, blind ' Ain 2 mL 0.9% saline | 20 (5 x 4) points in the sole | NPS after
(2020)** 55/86 multi-arm | placebo into the right foot. of the foot. injection
Iran (141) RCT D2: 150 units of BTX-

A in 4 mL 0.9% saline
into both feet.

Abbreviations: M, male; F, female; RCT, randomized clinical trial; BoNT/A and BTX-A, botulinum toxin type A; D1, injection in a single foot; D2, injection in both feet; VAS,
visual analog scale; NPS, neuropathy pain scale; PSQI, Pittsburgh Sleep Quality Index; SF-36, Short Form-36 quality-of-life questionnaire.

study used a 5x4 grid in the sole of the foot.”* All included
studies used BTX-A for the injections. The dosage range of
BTX-A was between 50 and 150 units in each foot. The
characteristics of the included studies are shown in Table 1.

Risk of Bias

The quality assessment of the included studies is shown in
Figure 2. The study by Yuan et al was funded by industry
and did not explain how the random sequence was gener-
ated; however, they reported that the patients were assigned
randomly.'® Only one study used proper allocation conceal-
ment to ensure that the trial investigators and participants
were masked to treatment allocation.”” The funnel plot and
Egger’s test (p = 0.277) suggested that the studies had no
significant publication bias (Figure 3). The overall risk of
bias across all included studies was low.

Primary Outcome

Three studies assessed the change in VAS score after
injection.'”**** We analyzed the data at 3 and 4 weeks.
The pooled analysis of these studies showed a significantly
greater reduction in VAS score with BTX-A treatment com-
pared with placebo treatment (MD = —2.52, 95% confidence

interval [CI] [-3.06, —1.99], p < 0.001), with no significant
heterogeneity between studies (I* = 0; Figure 4). The sensi-
tivity analysis showed that the reduction in VAS score with
BTX-A treatment remained significant after excluding the
crossover study (MD = —2.56, 95% CI [-3.24, —1.87], p <
0.001; Supplementary Figure S1). The subgroup analysis
indicated that both BTX-A single-foot and double-foot injec-
tions decreased the VAS score, and there was no significant

difference between the two modes of administration in regard
to the efficacy of BTX-A treatment (Figure 5).

Two studies assessed the change in NPS score after
injection.”**? Pooling the data of these studies showed
that hot sensation, sensitive sensation, unpleasant sensa-
tion, deep pain, and surface pain improved significantly
more after BTX-A treatment than after placebo treat-
ment (p < 0.05 for all), except for sharp, dull, and cold
sensations (Figure 6).

Secondary Outcome

One study reported one adverse event of mild local skin
infection at the injection site; however, there was no sig-
nificant difference (RR = 1.00, 95% CI [0.97, 1.03], p =
0.89; Figure 7).
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Ghasemi et al. 2014

- | Allocation concealment (selection bias)

=~

Salehi et al. 2019

Taheri et al. 2020

‘ . . Random sequence generation (selection bias)

® | @ | @ | other bias

Yuan etal. 2009 | * ? ?

‘ ‘ . . Blinding of participants and personnel (performance bias)
. ‘ ‘ . Blinding of outcome assessment (detection bias)

‘ ‘ ‘ ‘ Incomplete outcome data (attrition bias)

. . . . Selective reporting (reporting bias)

Figure 2 Quality assessment.

Two studies assessed the change in PSQI score after
injection. One study suggested that BTX-A treatment pro-
vided greater improvement in sleep quality transiently at
only 4 weeks after injection than after placebo treatment.'”
Another study that measured mean PSQI score over time
showed that BTX-A treatment improved sleep quality
within 12 weeks.?'

Two studies assessed the change in SF-36 score after
injection. One study showed that BTX-A treatment failed to
improve life quality in the physical and mental domains."

Another study reported that BTX-A treatment did not
improve the mental domain of life quality but improved
the mean score of the physical domain within 12 weeks.*!

Discussion

This systematic review and meta-analysis suggested that
BTX-A treatment in patients with DPN pain decreases
VAS score and some NPS items (including hot sensation,
sensitive sensation, unpleasant sensation, deep pain, and
surface pain) significantly more than with placebo

Journal of Pain Research 2021:14

https:

3859

Dove:


https://www.dovepress.com
https://www.dovepress.com

Dove

Wang et al
o SE(MD) N
021 AR
/ OTaheri &t al. 2020
04T / i \
06T !
/ i OYuan etal, 2009
08T
2 : O Ghasemi et al. 2014
L L v . M
4 -2 0 2 4
Figure 3 Funnel plot.
BTX-A Placebo Mean Difference Mean Difference
r r Mean D Total Mean D Total Weight IV, Ran % Cl Year IV, Random, 95% ClI
Yuan et al. 2009 222 224 18 -0.11 2.04 18 14.4% -2.11[-3.51, -0.71] 2009
Ghasemi et al. 2014 -1.8 291 20 -0.1 278 20 9.1% -1.70 [-3.46, 0.06] 2014
Taheri et al. 2020 -4.7 157 94 -2 1.81 47 76.5% -2.70 [-3.31, -2.09] 2020 .
Total (95% CI) 132 85 100.0% -2.52[-3.06, -1.99] >
Heterogeneity: Tau? = 0.00; Chi2 = 1.50, df = 2 (P = 0.47); 2= 0% j‘ 2 : 2 i

Test for overall effect: Z = 9.32 (P < 0.00001)

Favours [BTX-A] Favours [placebo]

Figure 4 Meta-analysis of change in visual analog scale (VAS) score following treatment with botulinum toxin type A (BTX-A) for diabetic peripheral neuropathy (DPN) pain.

Mean Difference

BTX-A Placebo Mean Difference
_StudyorSubgroup =~ Mean SD Total Mean SD Total Weight IV, Random,95% Cl Year 1V, Random, 95% Cl
1.2.1 Double-feet injection
Yuan et al. 2009 -2.22 224 18 -0.11 2.04 18 20.2%  -2.11[-3.51,-0.71] 2009 ="
Taheri et al. 2020 (double-feet) -4.7 1.67 47 -2 1.81 47 79.8%  -2.70[-3.40, -2.00] 2020 ——
Subtotal (95% CI) 65 65 100.0%  -2.58 [-3.21, -1.95] -
Heterogeneity: Tau? = 0.00; Chi? = 0.54, df =1 (P = 0.46); I = 0%
Test for overall effect: Z = 8.04 (P < 0.00001)
1.2.2 Single-foot injection
Ghasemi et al. 2014 -1.8 291 20 -0.1 278 20 15.3% -1.70 [-3.46, 0.06] 2014 |
Taheri et al. 2020 (single-foot) -4.7 1.46 47 -2 1.81 47 84.7%  -2.70[-3.36, -2.04] 2020 1
Subtotal (95% CI) 67 67 100.0%  -2.55[-3.25, -1.84]
Heterogeneity: Tau? = 0.04; Chi?=1.08, df =1 (P = 0.30); I = 8%
Test for overall effect: Z=7.08 (P < 0.00001)
2 oz 4

Test for subaroup differences: Chi? = 0.00. df = 1 (P = 0.94). 1> = 0%

Favours [BTX-A] Favours [placebo]

Figure 5 Subgroup analysis of change in visual analog scale (VAS) score following treatment with botulinum toxin type A (BTX-A) for diabetic peripheral neuropathy (DPN)

pain.

treatment, with almost no serious adverse events. Thus,
these findings lend support to BTX-A injection as an
effective and safe treatment for relieving DPN pain.
Improvements in sleep and life quality in DPN patients
are also a major concern. Our systematic review showed
a trend toward BTX-A treatment improving sleep and life

quality. The study by Yuan et al suggested that BTX-A
treatment improves sleep quality transiently, but does not
improve life quality."® However, the study by Salehi et al
indicated that BTX-A treatment improves average sleep
and life quality within the follow-up period.?' The differ-
ence in outcomes may be due to the dose-effect; 50 units
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BTX-A Placebo Mean Difference Mean Difference
r r Mean D Total Mean D Total Weight IV, Random, 95% Cl Year IV, Random, 95% ClI
3.1.1 Sharp sensation
Ghasemi et al. 2014 -1.2 3.38 20 -05 344 20 41.2% -0.70 [-2.81, 1.41] 2014 - &
Taheri et al. 2020 -6 47 29 215 47 58.8%  -3.10[-3.87,-2.33] 2020 ——
Subtotal (95% CI) 67 67 100.0% -2.11 [-4.43, 0.21] ————
Heterogeneity: Tau? = 2.22; Chi* = 4.38, df = 1 (P = 0.04); I =77%
Test for overall effect: Z = 1.79 (P = 0.07)
3.1.2 Hot sensation
Ghasemi et al. 2014 -2.3 3.59 20 03 327 20 14.0%  -2.60[-4.73,-047] 2014 — —
Taheri et al. 2020 -4.9 2.32 47 24 191 47 86.0%  -2.50[-3.36,-1.64] 2020 1
Subtotal (95% CI) 67 67 100.0%  -2.51[-3.31, -1.72]
Heterogeneity: Tau? = 0.00; Chi? = 0.01, df = 1 (P = 0.93); I?= 0%
Test for overall effect: Z =6.19 (P < 0.00001)
3.1.3 Dull sensation
Ghasemi et al. 2014 -1.6 248 20 0 291 20 M.7% -1.60 [-3.28, 0.08] 2014 — &
Taheri et al. 2020 0 208 47 -02 221 47 583% 0.20 [-0.67, 1.07] 2020 ;
Subtotal (95% CI) 67 67 100.0% -0.55 [-2.29, 1.19]
Heterogeneity: Tau? = 1.16; Chi? = 3.50, df =1 (P = 0.06); I>=71%
Test for overall effect: Z = 0.62 (P = 0.53)
3.1.4 Cold sensation
Ghasemi et al. 2014 -0.6 4.34 20 -0.3 5.17 20 9.6% -0.30 [-3.26, 2.66] 2014
Taheri et al. 2020 0.1 2.49 47 0.2 2.28 47  90.4% -0.10 [-1.07, 0.87] 2020 1
Subtotal (95% CI) 67 67 100.0% -0.12 [-1.04, 0.80]
Heterogeneity: Tau? = 0.00; Chi? = 0.02, df = 1 (P = 0.90); I>= 0%
Test for overall effect: Z = 0.25 (P = 0.80)
3.1.5 Sensitive sensation
Ghasemi et al. 2014 -1.5 4.34 20 0 3.06 20 9.7% -1.50 [-3.83, 0.83] 2014
Taheri et al. 2020 28 208 47 -04 167 47 90.3%  -2.40[-3.16,-1.64] 2020 t
Subtotal (95% CI) 67 67 100.0%  -2.31[-3.04, -1.59]
Heterogeneity: Tau? = 0.00; Chi? = 0.52, df = 1 (P = 0.47); 1= 0%
Test for overall effect: Z = 6.25 (P < 0.00001)
3.1.6 Unpleasant sensation
Ghasemi et al. 2014 -2.3 2.03 20 -0.2 205 20 456%  -2.10[-3.36,-0.84] 2014 —
Taheri et al. 2020 -46 1.81 47 -0.7 1.67 47 544%  -3.90[-4.60,-3.20] 2020 — M
Subtotal (95% CI) 67 67 100.0%  -3.08 [-4.84, -1.32]
Heterogeneity: Tau? = 1.35; Chi? = 5.94, df = 1 (P = 0.01); 1> = 83%
Test for overall effect: Z = 3.44 (P = 0.0006)
3.1.7 Deep pain
Ghasemi et al. 2014 -1.5 2.69 20 -0.1 1.67 20 46.7%  -1.40[-2.79,-0.01] 2014 —
Taheri et al. 2020 -4.6 2.08 47 09 17 47 533%  -3.70[-4.47,-2.93] 2020 — W —
Subtotal (95% Cl) 67 67 100.0%  -2.63 [-4.87, -0.38] ————
Heterogeneity: Tau? = 2.32; Chi? = 8.08, df = 1 (P = 0.004); 1> = 88%
Test for overall effect: Z = 2.29 (P = 0.02)
3.1.8 Surface pain
Ghasemi et al. 2014 -1.4 3.38 20 0 3.31 20 9.2% -1.40 [-3.47, 0.67] 2014 - " 1
Taheri et al. 2020 .1 47 04 167 47 90.8%  -0.70[-1.36,-0.04] 2020 I
Subtotal (95% CI) 67 67 100.0% -0.76 [-1.39, -0.13]
Heterogeneity: Tau? = 0.00; Chi* = 0.40, df =1 (P = 0.53); I = 0%
Test for overall effect: Z = 2.38 (P = 0.02)
-4 -2 0 2 4

Favours [BTX-A] Favours [placebo]

Figure 6 Meta-analysis of change in neuropathy pain scale (NPS) score following treatment with botulinum toxin type A (BTX-A) for diabetic peripheral neuropathy (DPN)

pain.

of BTX-A were administered in the study by Yuan et al,
whereas 100 units of BTX-A were administered in the
study by Salehi et al. Therefore, the efficacy of BTX-A
for improving sleep and life quality warrants further

investigation.

A crossover study was included in our meta-analysis.'’

This crossover study did not include an intervening wash-

out period; nevertheless, we considered the carryover

effect would have been negligible based on the long dura-

tion of each period (12 weeks). Thus, we used paired data
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BTX-A Placebo Risk Ratio (Non-event) Risk Ratio (Non-event)
r I Events Total Events Total Weigh M-H, Ran % Cl Year M-H, Random, 95% CI
Yuan et al. 2009 1 18 0 18  3.7% 0.95[0.81, 1.10] 2009
Ghasemi et al. 2014 0 20 0 20 9.5% 1.00[0.91, 1.10] 2014
Salehi et al. 2019 0 16 0 16 6.2% 1.00[0.89, 1.12] 2019
Taheri et al. 2020 0 94 0 47 80.5% 1.00[0.97, 1.03] 2020
Total (95% CI) 148 101 100.0% 1.00 [0.97, 1.03]
Total events 1 0
a2 = . Chiz = - - L12= 0o } t t t t
Heterogeneity: Tau? = 0.00; Chi? = 0.69, df = 3 (P = 0.88); I? = 0% 085 09 1 11 12

Test for overall effect: Z = 0.14 (P = 0.89)

Favours [placebo] Favours [BTX-A]

Figure 7 Meta-analysis of the occurrence of adverse effects following treatment with botulinum toxin type A (BTX-A) for diabetic peripheral neuropathy (DPN) pain.

of this crossover study to calculate the pooled results. In
addition, the sensitivity analysis indicated that the cross-
over study did not present significant bias for the pooled
results.

The administration mode of single-foot or double-foot
injection remains controversial. The subgroup analysis
showed that both single-foot and double-foot injections
decrease the intensity of pain, which may be due to the
central effects of BTX-A. BTX-A is transported to the
central nervous system via retrograde axonal transport
after injection at peripheral sites.”> The single-foot injec-
tion should be adopted in future practice to reduce the
unpleasantness of the injection. Moreover, an administra-
tion method of “following the pain” should be considered
in future research.

Regarding the route of administration, all included
studies used intradermal injection. BTX-A is usually
administrated intramuscularly for focal spasticity or dys-
tonia. However, given the scope of the painful area and
the security of injection, intradermal injection is more
favorable than intramuscular injection for DPN pain. In
the included studies, effectiveness peaked 4 weeks after
the injection and lasted for at least 12 weeks. In addition,
the dose of BTX-A varied between studies, with 50—150
units of BTX-A dissolved in 1.2—4 mL of normal saline
per foot.

A limitation of this systematic review is the small
number of included studies and the small sample sizes of
the studies. Second, the effectiveness of multiple BTX-A
injections and the long-term durability remain unclear.
Finally, the optimal dosage of BTX-A for DPN pain
requires further investigation.

Conclusion

Intradermal BTX-A injection is a promising alternative
treatment for DPN pain. Further larger scale and well-
designed RCTs are needed.
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