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Comparative Effectiveness of Gabapentin and Pregabalin
Combination Therapy in Postherpetic Neuralgia: A
Single-Masked Randomised Controlled Trial
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Department of Dermatology, Zhongnan Hospital of Wuhan University, Wuhan, China

ABSTRACT

Objective: To compare the efficacy of gabapentin combined with pregabalin in postherpetic neuralgia (PHN) attenuation, focusing on
patient-reported outcomes and inflammatory cytokine reduction.

Study Design: Single-blinded randomised controlled trial.

Place and Duration of the Study: Department of Dermatology, Zhongnan Hospital of Wuhan University, Wuhan, China, from June to
December 2022.

Methodology: A total of 134 consecutive patients diagnosed with PHN were randomly allocated into two groups: gabapentin alone (GB
group, n = 67) or a combination of gabapentin and pregabalin (GBP group, n = 67) administered orally for 8 weeks. The outcome
measures, including the visual analogue scale (VAS) score, clinical efficacy rate, and serum inflammatory factors, were analysed using
the t-test, paired t-test, or x’ test.

Results: At 8 weeks post-treatment, the VAS score of the GBP group was statistically lower than that of the GB group (t = 22.441, p
<0.001). The clinical efficacy rate of the GBP group was statistically higher than that of the GB group (74.6% vs. 56.7%, p = 0.029). The
GBP group had significantly lower serum levels of interleukin (IL)-6, IL-1B, and tumour necrosis factor-a (TNF-a) compared to the GB
group (p <0.05). No significant differences were observed in adverse effects between the two groups (46.3% vs. 54.8%, x> = 0.478, p =

0.489).

Conclusion: The combination therapy with gabapentin and low-dose pregabalin could help reduce pain and inflammatory factors.
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INTRODUCTION

Postherpetic neuralgia (PHN) is a neuropathic pain syndrome
that persists formonths to years following a rash of herpes zoster
(HZ, shingles) rash."? Patients with PHN often find the condition
unbearable, accompanied by emotional instability and sleep
disorders, which seriously affect their quality of life.> The Interna-
tional Association for the Study of Pain (NeuPSIG) recommends
antiseizure medications such as pregabalin, gabapentin,
tricyclic antidepressants (TCAs), and topical lidocaine as a first-
line therapy for PNH.* However, optimal pain control is difficult to
achieve using currently available medicines, and no single
medicine is completely effective for all patients.” The combina-
tion of analgesic medicines are usually used in clinical practice;
however, they only partially relieve pain.®

Correspondence to: Dr. Jun Xie, Department of Derma-
tology, Zhongnan Hospital of Wuhan University, Wuhan,
Hubei Province, China

E-mail: xiejun202407@163.com

Received: May 09, 2025; Revised: July 26, 2025;
Accepted: August 16, 2025

DOI: https://doi.org/10.29271/jcpsp.2025.09.1122

Additionally, the complexity and heterogeneity of the mech-
anismsunderlying PHN suggest that symptoms are unlikely to be
adequatelyrelieved by asingleagent.’

Combination therapy can provide more effective pain relief by
activating multiple pain-inhibitory pathways. Gabapentin and
pregabalin are commonly used as first-line treatments in
combination with TCAs, serotonin and norepinephrine
reuptakeinhibitors (SNRIs), lidocaine, tramadol, and otherdrugs
with different mechanisms of action for the treatment of PHN.*
However, owing to their side effects and the regulation of
psychotropic medicines in China, the aforementioned combina-
tion therapy has not been widely used. Gabapentin and prega-
balin have the same mechanism of action, and the use of this
combination has not been included in the current guidelines.*
Thegabapentinand pregabalin combinationtherapyisafeasible
option for patients with PHN and an insufficient response to
monotherapy.? In two case studies, oral gabapentin and prega-
balinhad a synergistic effect on treatment-resistant neuropathic
pain.*® However, these previous reports were either case
reports or retrospective studies, and high-quality, prospective,
controlledtrialstoinformclinical decisions are lacking.

This study aimed to investigate the efficacy of gabapentin and
pregabalin combination therapy in patients with PHN and to
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evaluate its ability to regulate inflammation factors. It was
hypothesised that the combination therapy of gabapentin and
pregabalin would have a synergistic effectin reducing inflamma-
toryfactorsin patients with PHN.

METHODOLOGY

This prospective, randomised and single-blind study was
conducted on patients attending the medical outpatientservice
of the Department of Dermatology, Zhongnan Hospital of
Wuhan University, Wuhan, China, from June to December 2022.
The study was approved by the Ethics Committee of the
Zhongnan Hospital of Wuhan University, Wuhan, China (No.
2022046). Before inclusion in the trial, each patient provided
writteninformed consent.

Inclusion criteria included age =18 years; a history of HZ with
healed skin lesions and symptoms of persistent severe
neuralgia; visual analogue scale (VAS) score =4 points; and no
history of allergy to pregabalin or gabapentin. Patients with
severe organ dysfunction of the heart, liver, or kidneys; creati-
nine clearance <60 mL/min determined using the Cockcroft-
Gault formula; history of malignant tumours; breastfeeding or
pregnancy; symptoms such as drowsiness, dizziness, nausea,
and ataxia, which may influence the adverse drug reactions
(ADRs) observed; and ongoing use of other analgesic
medicines, including but not limited to nonsteroidal anti-
inflammatory medicines, opioids, lidocaine patches, carba-
mazepine, TCAs, or SNRIs, were excluded from the study.
Discontinuation criteria included the occurrence of serious
ADRsthatmadethe continuation of treatmentimpossible; need
foremergency measures due to disease progression or serious
complications; poor treatment compliance; and withdrawal
request before completion of the trial. Elimination criteria
included incorrect recruitment of patients who did not meet the
inclusion criteria; failure to complete the prescribed treatment
or data collection; and acceptance of additional treatments
beyondtheinterventionsinthe presentstudy.

Randomisation was performed using the sealed-envelope
method with atable of random numbersin Microsoft Excel. Each
randomisation number was placed into a sequentially
numbered, sealed, opaque envelope. After being diagnosed
with PHN, each patient was assigned to either the GB or GBP
groupbasedonthenumberinsidetheenvelope.Therandomisa-
tion process followed the Consolidated Standards of Reporting
Trials (CONSORT) guidelines. The generation, concealment,
and allocation of random numbers were performed by three
different researchers. Owing to the unique regulatory require-
ments for prescribing psychotropic medicines, blinding
researchers was impractical, as prescriptions required signa-
tures and supervision. However, patients were blinded to group
allocation.

After randomisation, the participants underwent an 8-week
therapy. Both groups were also prescribed conventional
neurotrophic drugs, including oral vitamins B, and B,,. The
gabapentingroup (GB) was prescribed gabapentin. Gabapentin

dosages were increased to 900 mg/d within 1 week according
to the approved protocol [Day 1: 300 mg, quaque die (qd); Day
3:300 mg, bis in die (bid); Day 7: 300 mgq, terin die (tid)] due to
its analgesic properties. Patients continued on a stable dosage
0f900 mg/dforanadditional 7 weeks. In addition to gabapentin,
the gabapentin and pregabalin (GBP) group was also pres-
cribed pregabalin 25 mg, 50 mg,and 75mgondays1,4,and 7,
respectively.” Thereafter, the 75 mg dose of pregabalin was
prescribed until the completion of the 8-week study period.
Patient pain tolerance and drug-related side effects were
evaluated weekly, and dosages were adjusted accordingly.

To evaluate VAS, participants were asked to rate their
average pain intensity over the 8-week study period using a
0 to 10 scale, with 0 representing no pain and 10 representing
the worst pain. The Cronbach’s alpha value was 0.80, ensuring
internal consistency.

The pain relief rate represented the clinical efficacy rate. The
formulaforcalculating the clinical efficacy rate was: [(baseline
pain VAS score-8-week pain VAS score)/baseline pain VAS
score] x100%. The evaluation criteria were: =50% was a
significant effect; 230% and <50% was improvement; and
<30% was inefficacy. Effective rate = [(significant effect +
improvement)/ total number of cases] x100%. The baseline
painVASscore wasthe pain VAS score beforetherapy.

Serum interleukin (IL)-6, IL-1B, and TNF-a levels were deter-
mined using an indirect enzyme-linked immunosorbent assay
kit (Immunotech, a Genzyme Corporation, USA) in patients
pre-and post-therapy.

The incidence of treatment-related adverse events in each
group was evaluated and recorded promptly during the
treatment and follow-up periods. The treatment-related
adverse eventsincluded drowsiness, dizziness, fatigue, visual
impairment, and ataxia. If any serious adverse events were
reported, participation was immediately stopped, and rescue
measures were taken in a timely manner. An independent
Data Monitoring Committee (DMC) reviewed the safety
findings, evaluated all available accumulated safety data,
investigated compliance with the trial, and monitored adverse
events. Nurses contacted the patients by phone every week,
requesting them to visit the hospital to evaluate the efficacy
andtreatment-related adverse events.

To improve participant adherence and reduce dropout rates,
all treatment costs, including pharmacotherapy and examina-
tion fees, were provided free of charge during the trial period.
Before inclusion in the study, all patients were provided a
detailed explanation of thetrial process.

The sample size was calculated using the PASS software
(version 16.0; NCSS LLC, Kaysville, UT, USA). The clinical
efficacy rate was selected as the main evaluative indicator for
observation. Based on previous clinical trial experience with
PHN atthe medical centre, the estimated effective rates of the
GBP and GB groups were 0.75 and 0.5, respectively. The
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sample size required to detect differences was 110 patients,
with a two-sided significance set at 0.05 and 90% power.
Considering a dropout rate of approximately 10%, the study
aimedtoenrolatleast123participants.

Statistical analyses were performed using the SPSS software,
version 26.0 (SPSS, Chicago, IL, USA). The normality test was
performed using the Shapiro-Wilk test. Quantitative data were
reported as mean + SD. Two-sample t-test was used for inter-
group comparisons, and paired t-test was used for analyses
before and after the treatment. Categorical data presented
as counts with percentages were compared using x* or Fish-
er'sexacttests. Statistical significance was setat 5%.

The pain relief rate was significantly lower in the GB group
(56.7%) compared to thatinthe GBP group (74.6%; x°=4.767,p
=0.029; Tablelll).

As shown in Figure 1, the levels of pro-inflammatory cytokines
IL-1B, IL-6, and TNF-a in the two groups significantly decreased
(p <0.05). In addition, IL-1B, IL-6, and TNF-a levels were more
significantly reduced in the GBP group compared to thoseinthe
GBgroup (p<0.05).

No significant increase in treatment-related adverse events
were observed in the GB and GBP groups (46.3% vs. 53.7%,
respectively, x¥*= 0.478, p = 0.489; Table IV). No severe ADRs
wereobserved.

RESULTS 60- EE GB group 100: . GB group
. i ) . B GBP group =S GBP group
A total of 139 patients were diagnosed with PHN during the - e
. . . . . . . = *
study period, of which 134 patients were eligible for inclusion %” £ e
. . . = Qo
inthe study. Five patients were excluded because of refusal or e, e 4
. . . . . 0 =
failure to meet the inclusion criteria. Table | shows the demo- = 2
graphic variables of the 134 patients recruited (67 in each .
group). Both groups had similar baseline demographics Before therapy  After thetapy e
(Table |) 250- B GB group
I GBP group
Before treatment, the VAS pain scores of the GB and GBP groups 3
averaged 6.32 = 1.15 and 6.47 + 1.36, respectively, with no g
statistically significant differences observed (t = -0.689, p = ;
N |
0.492). After treatment, the VAS pain score of the GBP group
averaged 2.22 +0.55, which was significantly lower than that of Beforsharapy’ | ‘Afenierspy
GBgroup(3.42+0.63,t=22.441,p<0.001; Tablell). Figure 1: Comparison of the inflammatory factors.
Table I: Baseline characteristics.
Demographic variables GB groups GBP groups 1;/)(2 p-values®
(n = 67) (n = 67)
Age (n/%)
18-60 years 10 (14.9) 9 (13.4) 0.135 0.935
61-69 years 26 (38.8) 25 (37.3)
=71 years 31 (46.3) 33 (49.3)
Gender (n/%)
Male 30 (44.8) 31 (46.3) 0.030 0.862
Female 37 (55.2) 36 (53.7)
BMI (kg/m?) 225+1.9 228+21 -0.867 0.387
PHN duration (days) 43.2 £10.0 41.1£9.9 1.222 0.224
At least one comorbidity (n/%)
No 27 (40.3) 22 (32.8) 0.804 0.370
Yes 40 (59.7) 45 (67.2)
Ganglion segments involved (n/%)
Lumbosacral segment 21(31.4) 23(34.3) 0.285 0.963
Trigeminal/facial ganglion segment 8(11.9) 7 (10.4)
Neck segment 8(11.9) 9(13.4)
Thoracic segment 30 (44.8) 28 (41.8)
b: t-test and x° test.
Table II: Comparison of the VAS scores.
Groups GB groups GBP groups Mean difference-values t-test p-values®
(n = 67) (n = 67) (95% CI)
Before therapy 6.32 + 1.15 6.47 + 1.36 0.15 (-0.28, 0.58) -0.689 0.492
After therapy 3.42 +0.63 2.22+0.55 1.20 (0.99, 1.40) 11.745 <0.001
Mean difference-value (95% Cl) 2.80 (2.56, 3.24) 4.25 (3.87, 4.63)
t-test 16.922 22.441
P’ <0.001 <0.001

a: Paired t-test; b: Two-sample t-test.
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Table Ill: Comparison of the clinical efficacy rate.

Groups GB groups GBP groups X2 p-values®
(n =67) (n =67)

Significant effect (%) 25 (35.5) 31 (46.8)

Improvement (%) 13 (21.0) 19 (29.0)

Inefficacy (%) 29 (43.5) 17 (24.2)

Effective rate (%) 38 (56.7) 50 (74.6) 4.767 0.029

b: )’ test.

Table IV: Comparison of the treatment-related adverse events.

Groups GB groups GBP groups XZ p-values®
(n =67) (n = 67)

Dizziness (%) 11 (16.4) 13 (19.4)

Drowsiness (%) 7 (10.4) 9(13.4)

Visual impairment (%) 5(7.5) 4 (6.0)

Ataxia (%) 5(7.5) 6 (9.0)

Fatigue (%) 3(4.5) 4 (6.0)

Total (%) 31 (46.3) 36 (53.7) 0.478 0.489

b: x’ test.

DISCUSSION

HZ is a discomfort and pain-causing disease caused by a
recurrent latent varicella-zoster virus (VZV).* Up to one-third
of patients with HZ in China experience PHN." This refrac-
tory pain causes a series of unpleasant symptoms, including
poor quality of life, sleep disorders, depression, unemploy-
ment, and even suicidal tendencies.*"* Multiple national and
regional guidelines recommend gabapentin and pregabalin
as first-line treatments for PHN.*** Previous systematic
reviews have shown that gabapentin and pregabalin signifi-
cantly improve pain in patients with PHN compared to a
placebo.’ However, achieving satisfactory pain relief with
existing monotherapy regimens, even at the maximum toler-
ated dose, where <50% of patients achieve adequate pain
relief, is difficult.”” Therefore, a combination regimen should
be considered as the next treatment option.

In existing treatment schemes with gabapentin or prega-
balin, many patients are concerned about the addictive
nature of second-line opioid medicines. Gabapentin and
pregabalin are analogues of the neurotransmitter y-aminobu-
tyric acid (GABA). Both may share a similar mechanism of
action, competitively binding to the a26 subunit. Notably,
the use of these two therapies in combination is not recom-
mended. However, recent literature provides evidence that
gabapentin combined with low-dose of pregabalin adminis-
tered increases analgesic effects, leading researchers to
hypothesise that combination therapy may have potential
significant clinical utility.>*** Tan and Chow reported that this
off-label approach could significantly alleviate pain in most
patients compared to monotherapy.®® A preclinical study in
rats revealed that gabapentin and pregabalin administered
at 1:1 or 10:1 ratios produced synergistic rather than addi-
tive effects.” The gabapentin-to-pregabalin ratio used in the
present study was approximately 10:1, consistent with the
dosage reported by Brummel and Singh . Further research is
warranted to establish the appropriate synergistic dose ratio

of gabapentin and pregabalin. It was also unclear whether
adding gabapentin to concurrent pregabalin would reduce
pain.

The results of the present study showed that after 8 weeks
of treatment, the VAS scores of the GBP group were signifi-
cantly lower than those of the GB group [2.22 vs. 3.42, D-
value 1.20 (0.99, 1.40)]. However, further exploration is
needed to determine whether there would be clinical differ-
ences in VAS score. When VAS <4 and 4-7, the minimum clin-
ically important difference (MCID) values were 0.6 (0.4-0.8),
1.3 (1.1-1.4), respectively. Most research on the MCID of VAS
has focused on comparing patients before and after treat-
ment.” There is a lack of data on the differences between
groups, which require further investigation.

Playing a crucial role in neuropathic pain,”” pro-inflammatory
cytokines, including TNF-a, IL-6, and IL-18, can directly or indi-
rectly enhance neuronal excitability and reduce pain
threshold by stimulating signalling pathways within neurons,
glial cells, and immune cells, subsequently leading to pain.”
After eight weeks of treatment, the serum levels of IL-1B,
IL-6, and TNF-a in the GBP group were significantly lower than
those in the GB group, suggesting that pregabalin may have
exerted analgesic activity by reducing inflammation levels.
Lin et al. found that IL-6 levels are elevated in patients with
PHN, causing damage to the nervous system.'® Pregabalin
has antinociceptive effects in neuropathic and inflammatory
pain.” In animal models of neuropathic pain, gabapentin or
pregabalin attenuate the production of pro-inflammatory
cytokines induced by injury, such as TNFa, IL-1B, and
IL-6."""**° How such immunomodulatory effects are mediated
remains controversial, and few studies have focused on their
underlying mechanisms. Yamaguchi et al. reported that U373
MG cells, the concentrations of SP-induced IL-6 and IL-8 were
reduced in via inhibition of the p38/MAPK/NF-kB signalling
pathways, thus exerting anti-neuroinflammatory effects.”!
Mercan et al. investigated the role of immune mechanisms of
neuropathic pain in patients with PHN as well as the effective-
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ness of pregabalin.”” The authors found significant differences
in immune markers, particularly CD4*, Th17 T-cell numbers,
and T-cell metastasis, after the treatment with pregabalin.
Therefore, combination therapy with pregabalin may improve
immune function by inhibiting pro-inflammatory mediators.
However, more evidence is required to support this hypo-
thesis.

No significant differences were observed in ADR between the
two groups, and no patient discontinued medication owing to
adverse effects. When two medicines produce the same mech-
anism, their combination may produce more serious adverse
effects than the sum of those caused by each medicine indivi-
dually. A single report described a patient who experienced
ADRs such as drowsiness, dizziness, fatigue, and ataxia after
the simultaneous use of pregabalin and gabapentin.” These
symptoms typically disappear after the discontinuation of
pregabalin. In 15 trials of combination therapy with
gabapentin and pregabalin, only one patient reported experi-
encing tolerable dizziness.® Both drugs have different pharma-
cokinetic profiles, potency, and off-target effects. Addition-
ally, gabapentin has an apparent non-linear and unpre-
dictable bioavailability, while pregabalin has a linear and
predictable bioavailability.” Hence, pharmacokinetics and
potential drug interactions must be carefully considered
before indicating combination therapy, particularly in refrac-
tory pain conditions and in patients with low tolerance to indi-
vidual agents.

There are certain limitations associated with this study. First,
the results of single-centre studies may not be generalisable
to other centres or the entire population. The number of
patients included in this study was relatively small, and
sampling errors may have occurred. Second, other combina-
tion therapy regimens were excluded, and subgroup analysis
was not conducted, which limited their real-world applica-
tions. Third, lifestyle factors, concurrent treatments, or comor-
bidities could influence the outcomes. Finally, the treatment
period of this study was eight weeks, and a lack of long-term
follow-up evaluating treatment efficacy and recurrence
existed, which highlights the need for future studies with
expanding samples. Considering this possible bias, this
present work is reported as a pilot study. Large, multi-centre,
well-designed randomised controlled trials are needed to
determine the optimal dose ratio for combination therapy and
to explore its long-term effects and safety.

CONCLUSION

The present study demonstrated that the combination of
gabapentin and low-dose pregabalin has a synergistic thera-
peutic effect in the treatment of PHN, which may be related
to the inhibition of the inflammatory response. No ADRs
were observed.
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