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Background

Monochromatic infrared energy (MIRE), delivered through
light-emitting diodes, has been used as a non-pharmacolo-
gical complementary strategy to improve plantar sensitivity
and pain symptoms in patients with diabetic peripheral
neuropathy (DPN), but conflicting results[1,2] have been
reported.

Objective

Summarize the effect of MIRE in plantar sensitivity and
neuropathic pain in patients with DPN trough a systematic
review of randomized clinical trials.

Materials and methods

MEDLINE, EMBASE, Cochrane Central and Google
Scholar were searched for studies published up to May
2015. Two independent reviewers assessed study eligibility
based on predefined criteria and performed data extrac-
tion. Results of plantar sensitivity were in standard mean
difference, and pain were in mean difference, with 95% of
confidence intervals. Statistical heterogeneity was assessed
by Cochran’s Q test and inconsistency 12 test. A p value <
0.05 was statistically significant. Meta-analysis was
performed on RevMan 5.3.
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Figure 1 Flow diagram of studies included.

* Correspondence: carollinerobinson@gmail.com

© 2015 Robinson et al. This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://

( BioMVed Central

creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited. The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/

zero/1.0/) applies to the data made available in this article, unless otherwise stated.


mailto:carollinerobinson@gmail.com
http://creativecommons.org/licenses/by/4.0
http://creativecommons.org/licenses/by/4.0
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/

Robinson et al. Diabetology & Metabolic Syndrome 2015, 7(Suppl 1):A16 Page 2 of 3
http://www.dmsjournal.com/content/7/S1/A16

Inter Comp S1d. Mean Difference Std. Mean Difference
A Study or Subgroup Total Totsl Waeight IV, Randoam, 95% CI IV, Random, #5% C1
Plantar Senuitivity —
Leonard et ol 2004 ] 9 O108% Q75171022 *
Loonard et al 2004 18 18 135%  0.53(-1.20.0.13) »
Cih et al. 2008 3 35 182 0.21 [-0.28, 0.88) g
FronzenKorzendorfer 2000 18 18 136%  -0.08[-0.73, 0.54) T——
A Enarietal 2000 A4 A0 1A% 1 08[247,.143 v
Swisiockd ot al 2010 63 S8 181% 034 [072 000 i
Swislocki ef al, 2010 83 88 181% 037 0.7, -001) -y
Sublotal (95% C1) 30 236 100.0%  0.54 [-1.05, 0.03) e

Heteroganaty: Tau' = 0.30; Chi* = 41,16, of = 6 (P < 000001 1 = 85%

Test for overall efect: Z = 2.06 (P = 0.04)

Plantar Sensitivity Placebo
Loonard ot ol 2004 18 18 10.0% 0,83 }1.20,0.13) w——
Leonard et al. 2004 [ D 5T 0.75-1.71,0.22) S——
Ciift ot al, 2005 L] 35 190% 0.21 [-0.26. 0.68) .
FranzonkKorzoncorfer 2008 18 1| 13% -0,08 [-0.73, 0.58) .
Swisiocid ot al 2010 3 53 266%  -038[074.-001) Ee o
Swislocki of al 2010 &3 83 266% 0,36 [-0.73, 0.01) -
Subtotal (95% CI) 206 186 100.0% 0.6 [0.50,-0.03) -
Haterogeneity: Tou' » 0.02; Chi* = 651, of = 5 (P = 0 26k 1" = 23%

Tost for overnli effoct: 2 = 2.17 (P = 0.03)
-2 4 [ 1 2

Inter  Comp Moan Differonce Mean Differonce
B Study or Subgroup ___ Totsl _ Total Weight IV, Random, 95% Gl v, L 95% G
Pain

Al Enazi of al 2009 2 20 /2% 430]487.A7Y =
Franzenkorzendoried 2008 18 18 244%  -0.20 [-1.30, 0.90) —_—
Lavery ol al, 2010 i I 255% 0.50 (0.30, 0.70) -
Swislocki o al. 2010 B3 58 252%  0.50(-0.09, 1.03] -
Subiotal (#5% CI) 136 123 100.0%  <0.88 [-3.11, 1.36) |

Hataroganaity: Tau' = 5.09; Cni' = 24597, of = 3 (P <« 0.00001); I = 90%

Test for overall effect: 2 = 0.77 (P = 0.44)

Pain placebo
FranzenKorzendorer 2008 18 18 28% 020130090 —_—
Lavery #l al. 2010 33 27 854%  0.50(0.30,0.70) [
Swislocki et al 2010 83 58 118%  050[-009 103 —~
Subltotal (95% CI) 114 103 100.0%  0.43(0.30, 0.66) B

Heterogeneity: Teu® = 0.00; Che* = 1,51, 81 = 2 (P = Q.47); I = 0%

Test for overall effect: Z = 5,12 (P « 0,00001)

Fig. 2 Pooled effect of MIRE on: A) Plantar sensitivity; B) pain.
Figure 2 Effect of MIRE on: A) Plantar sensitivity; B) Pain.
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Results

with type 1 or 2 diabetes and DPN. MIRE was applied for

From 2330 abstracts, six studies met the eligibility criteria ~ at least thrice a week for 30 min/day in ankles and plantar
and were included in the systematic review (304 patients;  aspect of feet. Follow-up ranged from two to 12 weeks.
606 feet) (Figure 1). Participants were adult individuals ~Comparison group (placebo or control) did not receive
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MIRE. Overall effect of MIRE in plantar sensitivity was a
statistically significant reduction in insensitive plantar
areas to the 5.07 Semmes-Weinstein monofilament [-0.54
(-1.05 to —0.03); 12: 85%]. Heterogeneity decreased after a
sensitivity analysis including only placebo studies; effect
size remained statistically significant favoring MIRE [-0.26
(-0.50 to—0.03); 12: 23%]. Overall pain symptoms
decreased but not differed between MIRE and comparison
groups [-0.88(—3.11 to 1.36); 12: 99%]. After a sensitivity
analysis including only placebo studies, heterogeneity
decreased but a statistically significant placebo effect was
found in pain relief [0.48(0.30 to 0.66); 12: 0%] (Figure 2).

Conclusion

MIRE slightly improves plantar sensitivity in DPN with
moderate confidence; further well-designed studies were
likely to change effect size and reduce heterogeneity.
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