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Objective: Minocycline is known to reduce microglial activation, suggesting that it may 
reduce neuropathic pain. We reviewed studies in humans that evaluated the effectiveness of 
minocycline in alleviating neuropathic pain.
Methods: We searched the PubMed, Embase, Cochrane library, and SCOPUS databases for 
papers published before January 06, 2021, using the search words minocycline and pain. The 
inclusion criteria for the selection of articles were (1) minocycline administered to humans 
and (2) minocycline administered to control neuropathic pain.
Results: The primary literature search yielded 2299 relevant papers. Based on the assess-
ment of the titles, abstracts, and full-text, nine publications were selected for this review. 
Only four of the nine studies showed a positive pain-reducing outcome after minocycline 
administration. Two of the three studies on chemotherapy-induced neuropathic pain showed 
a positive pain-reducing effect. Minocycline was effective in controlling pain from diabetic 
and leprotic neuropathies. However, minocycline was not effective in controlling lumbar 
radicular pain and pain resolution after carpal tunnel release.
Conclusion: Our review provides evidence that minocycline may have some potential for 
reducing neuropathic pain. Further high-quality studies need to be conducted to validate this 
potential.
Keywords: minocycline, microglia, neuropathic pain, pain, review

Introduction
Chronic pain is characterized by enhanced sensory neurotransmission that increases 
sensitivity to noxious stimuli and the perception of non-noxious stimuli as pain.1 

Neuropathic pain is one of the most common and debilitating chronic pain condi-
tions that considerably deteriorates patients’ activities of daily living and quality of 
life.2 Neuropathic pain is caused by several diseases, including metabolic (eg, 
diabetic neuropathy), autoimmune (eg, multiple sclerosis), and vascular (eg, stroke 
and spinal cord infarct) diseases and infection (eg, postherpetic neuralgia), trauma, 
and cancer. The mechanism underlying neuropathic pain is not clearly understood; 
however, several likely mechanisms have been suggested, including sensitization of 
the central and peripheral nervous systems, deafferentation, neurogenic inflamma-
tion, and wind-up.3 In clinical practice, several therapeutic methods such as med-
ications, modalities, and procedures are being applied.4,5 However, many cases of 
chronic pain are refractory to these treatments. Therefore, researchers are attempt-
ing to develop novel treatments for alleviating chronic pain.
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Regarding medications for reducing neuropathic pain, 
anticonvulsants (gabapentin or pregabalin), tricyclic anti-
depressants, and opioids are usually prescribed.1 These 
drugs primarily target neurons including axons and 
dendrites.6 Various adverse effects related to the restraint 
of neuronal activity, such as somnolence or dizziness, are 
unavoidable. Additionally, these drugs are not sufficient to 
control neuropathic pain.

Recently, glial cells, especially microglia, have been 
considered to play an essential role in central sensitization, 
one of the main mechanisms for the development and 
persistence of neuropathic pain.7 When the nerve is 
injured, microglia in the dorsal horn are activated and 
enhance the release of pro-nociceptive neurotransmitters 
such as glutamate, cytokines, and chemokines.8 This pro-
cess enhances neuron-glia communication and results in 
the sensation of persistent pain despite the absence of 
continuous noxious stimuli to the tissue. Once microglia 
are activated, the process related to chronic pain continues, 
and it is difficult to break this process.9 With the recogni-
tion of microglia as prime modulators of progress to 
chronic pain, considerable effort has been spent in devel-
oping drugs to inhibit microglial activation.

Minocycline is a second-generation, semi-synthetic 
tetracycline that is used as a broad-spectrum antibiotic 
against a wide range of microorganisms.10 It is also 
known to have several anti-inflammatory properties, 
including the reduction in microglial activation, inhibition 
of T-lymphocytes, suppression of phospholipase A2 acti-
vation, and decrease in interleukin (IL)-6 and IL-8.11–13 

Minocycline is lipophilic and can penetrate the blood- 
brain barrier and act on the central nervous system.14 

Several animal studies have shown that minocycline 
attenuates neuropathic pain after injury of peripheral and 
central nerves via microglial inhibition.11–13,15 

Minocycline is known to inhibit the expression of toll- 
like receptor 4, which is a crucial receptor for microglia- 
mediated neuroinflammation.16 Consequently, inhibition 
of microglial cell activity inhibits the production of 
inflammatory cytokines and the expression of brain- 
derived neurotrophic factor.15,17,18 Recently, the effect of 
minocycline on neuropathic pain has been evaluated in 
patients with various types of neuropathic pain. In addi-
tion, minocycline has neuroprotective properties via anti-
oxidant activity.19,20 This is related to the ability to chelate 
mitochondrial iron, which catalyzes toxic hydroxyl radical 
formation. Accordingly, minocycline attenuates neuronal 
cell death.

In the current study, we systematically reviewed pre-
vious studies that evaluated the effectiveness of minocy-
cline in alleviating neuropathic pain in humans.

Methods
The PubMed, Embase, Cochrane library, and SCOPUS 
databases were searched for articles published before 
January 06, 2021 using the search terms minocycline 
AND pain. Articles related to minocycline administered 
to humans to control neuropathic pain were selected. 
Research on all types of neuropathic pain was included 
in our review. Animal studies and review articles were 
excluded. In addition, we only included articles published 
in English.

Results
The primary literature search yielded a total of 3243 
potentially relevant papers, among which 944 duplicate 
articles were removed (Figure 1). After screening for 
eligibility, based on a review of the title and abstract, 20 
articles were identified for full-text reading. After 
a detailed assessment, 11 articles were excluded. 
Accordingly, nine publications were selected for this 
review.21–29 In these selected studies, minocycline was 
administered in a total of 232 cases. Among the included 
studies (Table 1), the effectiveness of minocycline in treat-
ing chemotherapy-induced neuropathic pain was evaluated 
in three studies24,28,29 and lumbar radicular pain in two 
studies.22,27 Its effectiveness was also evaluated in diabetic 
neuropathy,26 leprosy,23 and carpal tunnel syndrome.21 

One study was not classified according to any disease 
indication.25 Seven studies were randomized controlled 
trials (RCTs), and the other two were prospective observa-
tional studies. In all the included studies, minocycline was 
administered orally.

Among the studies evaluating the pain-reducing effects 
on chemotherapy-induced neuropathic pain, two studies 
showed a positive effect,24,29 and the other28 presented 
negative results. Pachman et al24 performed an RCT invol-
ving 45 patients with breast cancer receiving weekly pacli-
taxel chemotherapy. Twenty-two patients received 
minocycline 100 mg twice daily until 12 weeks of che-
motherapy were completed, and 23 patients received 
a placebo. The degree of neuropathic pain was evaluated 
by asking patients to maintain a daily symptom question-
naire during chemotherapy comprising 10 items regarding 
pain symptoms and the use of pain medications. The 
patients in the minocycline group reported less pain and 
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less use of opioid pain medication than the placebo group. 
Wang et al29 evaluated minocycline for controlling che-
moradiation-related symptoms. They recruited 40 patients 
with non-small cell lung cancer who were scheduled to 
receive chemoradiation treatment. Patients were randomly 
assigned to either the minocycline group (100 mg twice 
daily) (19 patients) or placebo group (21 patients) over 
6–7 weeks of chemoradiation therapy. Pain, fatigue, and 

shortness of breath were significantly reduced in the min-
ocycline group. However, another study performed by the 
same research group (Wang et al)28 reported no beneficial 
effect of minocycline. They recruited 66 patients with 
locally advanced or metastatic colorectal cancer who 
were scheduled for oxaliplatin-based chemotherapy. 
Patients were randomly allocated to receive either mino-
cycline (100 mg twice daily) (32 patients) or placebo (34 

Figure 1 Flow chart showing the study design and selection of eligible studies.
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Table 1 Summary of the Included Studies

# First 
Authors

Year Disease Study 
Design

No. of 
Patients 
(Minocycline: 
Placebo)

Minocycline 
Dose

Duration Results

1 Pachman24 2017 CIN RCT 45 (22:23) 100 mg twice 
daily

12 weeks During chemotherapy, less pain (10- 
item questionnaire) and less use of 

opioids in the minocycline group.

2 Wang28 2019 CIN RCT 66 (32:34) 100 mg twice 

daily

4 months On MDASI, no significant 

improvement in fatigue and 

neuropathic pain

3 Wang29 2020 CIN RCT 40 (19:21) 100 mg twice 
daily

6–7 
weeks

On MDASI, pain, fatigue, and 
shortness of breath were 

significantly reduced in the 

minocycline group

4 Martinez22 2013 Lumbar 

radicular 
pain

RCT 85 (43:42) 100 mg twice 

daily

8 days On NRS, at rest, 2.3 reduction in 

score in the minocycline group vs 
1.7 reduction in the placebo group. 

On movement, 3.4 reduction in 

score in the minocycline group vs 
2.5 reduction in the placebo group. 

No significant difference between 

the two groups was observed

5 Vanelderen27 2015 Lumbar 

radicular 
pain

RCT 17:17:17 

(minocycline: 
amitriptyline: 

placebo)

100 mg once 

daily

2 weeks On NRS, 1.47 reduction in score in 

the minocycline group vs 1.41 
reduction in the amitriptyline 

group; only a small magnitude of 

change was observed

6 Syngle26 2014 Diabetic 

neuropathy

RCT 50 (25:25) 100 mg twice 

daily

6 weeks On VAS, 56.12% reduction in the 

score in the minocycline group vs 
17.32% reduction in the placebo 

group. On BDI, 53.98% reduction in 

score in the minocycline group vs 
23.94% reduction in the placebo 

group

7 Narang23 2016 Leprotic 

neuropathy

Prospective 

observational 

study

11 100 mg once 

daily

3 months Nine out of 11 patients: 

improvement in motor function. Six 

patients with neuritis: more than 
75% reduction on the VAS score

8 Curtin21 2017 Carpal 
tunnel 

syndrome

RCT 84 (43:40) 100 mg twice 
daily

5 days Time to pain resolution was not 
shortened after minocycline 

administration

9 Sumitani25 2016 Various 

disorders

Prospective 

observational 

study

20 100 mg 

(1 week), 

200 mg (3 
weeks)

4 weeks NRS (5.6→5.3, no significant 

reduction)

Abbreviations: CIN, chemotherapy-induced neuropathy; RCT, randomized controlled trial; MDASI, MD Anderson symptom inventory; NRS, numeric rating scale; VAS, 
visual analog scale; BDI, Beck depression Inventory.
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patients) over 4 months from the initiation of chemother-
apy. The degrees of fatigue and neuropathic pain, and the 
levels of serum inflammatory markers, including IL recep-
tors, tumor necrosis factor-α receptor, and C-reactive pro-
tein, were not significantly different between the two 
groups.

Martinez et al22 performed an RCT on lumbar radicular 
pain. Minocycline (100 mg twice daily) was administered 
to patients scheduled to undergo lumbar discectomy. 
Forty-three patients received minocycline for 8 days 
from the evening before surgery, and 42 patients received 
a placebo. At 3 months after the surgery, the severity of 
lumbar radicular pain between the two groups was not 
different. Vanelderen et al27 performed an RCT involving 
patients with subacute lumbar radicular pain owing to disc 
herniation, spinal stenosis, and failed back surgery syn-
drome. For 2 weeks, either minocycline (100 mg), ami-
triptyline (25 mg), or placebo were administered, and 17 
patients in each group completed the study. After 14 days, 
patients who had taken the minocycline and amitriptyline 
reported a reduction of 1.47 and 1.41, respectively, in the 
score on the numeric rating scale. Although the score on 
the numeric rating scale was significantly reduced com-
pared with that in the placebo group, the magnitude of the 
reduction was small. The authors concluded that “the 
effect of minocycline in reducing lumbar radicular pain 
was not likely to be clinically meaningful.”

The effect of minocycline on diabetic neuropathy was 
evaluated by Syngle et al.26 Fifty patients with diabetic 
neuropathy were equally allocated to either the minocy-
cline or placebo group. The scores on the visual analogue 
scale were reduced considerably after using minocycline 
(100 mg twice daily) for 6 weeks compared with those 
with the placebo (minocycline: 6.7 → 2.9, placebo: 5.6 → 
4.6). The symptoms related to diabetic neuropathy were 
measured using the Leeds Assessment of Neuropathic 
Symptoms and Signs Pain Scale and the Pain Disability 
Index, both of which were significantly reduced in the 
minocycline group.

Narang et al23 conducted a prospective pilot study to 
evaluate whether minocycline could improve the symp-
toms of leprotic neuropathy. They administered minocy-
cline (100 mg) daily to 11 patients for 3 months and found 
that all six patients with neuritis showed a reduction in 
pain with a more than a 75% reduction in the score on the 
visual analogue scale at 3 months after the initiation of 
minocycline administration. Additionally, functional 
improvement was seen in 9 of 11 patients.

Curtin et al21 evaluated whether perioperative admin-
istration of minocycline would help reduce the time to 
pain resolution after carpal tunnel release. Minocycline 
(200 mg) or placebo was administered to patients with 
carpal tunnel syndrome (43 patients in the minocycline 
group, 40 patients in the placebo group) 2 h before the 
operation, and then 100 mg of minocycline or placebo 
twice a day for 5 days. They reported that the periopera-
tive administration of minocycline did not reduce the time 
to pain resolution (minocycline group: 3 weeks vs placebo 
group: 2 weeks).

Sumitani et al25 prospectively recruited 20 patients with 
neuropathic pain of various etiologies. They administered 
100 mg minocycline daily for 1 week and then 200 mg daily 
for 3 weeks. At 4 weeks of therapy, the mean score on the 
numeric rating scale changed from 5.6 at baseline to 5.3; 
however, the degree of reduction was not significant. The 
limitation of this study was that the authors did not state 
what disorders caused the neuropathic pain.

No significant side effects were reported in any of the 
included studies.

Discussion
We reviewed nine studies that examined the effect of 
minocycline on neuropathic pain. Among these, four stu-
dies reported a positive pain-reduction effect.

Two of the three studies on chemotherapy-induced 
neuropathic pain showed a pain-reducing effect. 
Minocycline was also effective in controlling pain in dia-
betic and leprotic neuropathies. However, minocycline 
was not effective in controlling lumbar radicular pain 
and pain resolution after carpal tunnel release. Lumbar 
radicular pain is induced by a herniated lumbar disc or 
spinal stenosis, indicating that pain is in part attributable to 
nerve-root compression. The pain mechanism of carpal 
tunnel syndrome also involves the compression of the 
median nerve beneath the transverse carpal ligament. 
Based on the results of the reviewed studies, we speculate 
that when patients’ disorders include a component of nerve 
compression, the effect of minocycline may not be suffi-
cient to control neuropathic pain. In contrast, chemother-
apy-induced, diabetic, and leprotic neuropathies have no 
component of mechanical nerve compression, and the 
causes of neuropathic pain are largely owing to nerve 
inflammation.30–32 In particular, in the leprotic neuropathy 
study, all patients with neuritis showed excellent outcomes 
in pain reduction after administration of minocycline.23 

We believe that minocycline affects the inflammatory 
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factor in neuropathic pain. The anti-inflammatory effect of 
minocycline is related to its ability to inhibit the activation 
of microglia, thereby reducing the production of pro- 
inflammatory cytokines.11–13,15 Because microglia in the 
spinal dorsal horn contribute to the persistence of neuro-
pathic pain by releasing several cytokines that mediate 
pain signaling, downregulation of microglia by minocy-
cline may alleviate neuropathic pain.33

Regarding the side effects of minocycline, although no 
significant adverse effects were observed in any of the 
included studies, various side effects, such as dizziness, 
fatigue, headache, and tooth discoloration toxicities, are 
known to occur after the use of minocycline.24 Therefore, 
clinicians or researchers should be aware of the potential 
of the occurrence of side effects with minocycline and 
observe their development closely during use.

We found that only four studies showed a positive 
pain-reducing outcome of minocycline, whereas the other 
five studies did not show significant positive results. In 
addition, despite the positive pain-reduction effect of min-
ocycline in some previous studies, a successful outcome in 
a Phase III RCT evaluating the effectiveness of minocy-
cline for alleviating neuropathic pain has not yet been 
reported. Therefore, we cannot conclude that the effect 
of minocycline on reducing neuropathic pain is of general 
utility; however, it can be said that minocycline has the 
potential to reduce neuropathic pain. To clarify this issue, 
further high-quality studies need to be conducted to estab-
lish the effect of minocycline according to the type of 
neuropathic disorder. In addition, to clearly elucidate the 
pain-reducing effect of minocycline, studies with a large 
number of subjects should be conducted in the future.
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