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Abstract
Oxcarbazepine (OXC) has demonstrated comparable efficacy to Carbamazepine (CBZ) in the treatment of Trigeminal neuralgia 
(TN), with the added benefit of fewer adverse events (AEs). Whether it can be used as a substitute for carbamazepine is yet to 
be verified. To address this, we conducted a comprehensive meta-analysis, exploring efficacy and adverse events in detail. We 
searched PubMed, Embase, Cochrane Library, and Google Scholar for studies comparing CBZ to OXC in patients with TN. 
The main outcomes were efficacy, AEs, frequency of neurological AEs, skin reactions, and alterations in laboratory parameters. 
Statistical analysis was performed using Review Manager 5.4.1. And the risk of bias was assessed using RoB-2 and ROBINS-I. 
We included 838 patients from three observational studies and two randomized clinical trials (RCTs). CBZ was used to treat TN 
in 445 (53.1%) patients. The CBZ group when compared with the OXC group had no significant difference in efficacy (OR:0.52; 
95% Cl:0.13-2.04; p=0.35). Both groups had significant differences noted in AEs, with higher frequency observed in the CBZ 
group (OR:2.35; 95% Cl:1.51-3.67; p=0.0002). However, the consideration of adverse events may favor clinical decision-making 
to OXC due to its superiority. Nonetheless, more randomized controlled trials (RCTs) are necessary to confirm this conclusion in 
the future.
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1. Introduction
Trigeminal neuralgia (TN) is a chronic facial pain disorder caused 
by damage to any or all divisions of the trigeminal nerve, typically 
affecting one side of the face. It's characterized by sudden, intense 

electric shock-like pain, often triggered by minor stimuli, which 
can severely impact the quality of life. TN is the most common 
craniofacial pain syndrome of neuropathic origin, causing recurrent 
stabbing or burning pain in the orofacial region. Additionally, 
it may develop without apparent cause or be a result of another 
diagnosed disorder [1,2]. The prevalence ranges from 0.03% to 
0.3%, more common in females, usually affecting middle-aged 
and elderly individuals, primarily involving the maxillary and 
mandibular branches of the trigeminal nerve [3].
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Various medications have been employed to manage TN, such 
as carbamazepine (CBZ) which is considered the gold standard 
for the initial medical treatment of TN symptoms. However, it’s 
frequently ineffective in providing pain relief and may cause severe 
side effects causing discontinuation and surgery in appropriate 
patients [4,5]. In contrast, oxcarbazepine (OXC), the analog of 
CBZ, has demonstrated an effective treatment with fewer adverse 
events (AEs) than CBZ, although there is a lack of strong evidence 
to confirm this [6].

Since the publication of a prior meta-analysis comparing CBZ 
and OXC, subsequent studies have been published, including 
observational studies and randomized clinical trials (RCTs) [7]. 
Further, prior meta-analyses have not specifically investigated the 
impact on laboratory disorders and skin reactions, Moreover, data 
availability remains incomplete, published only in abstract form or 
reviews. Given this controversy, we performed an updated meta-
analysis evaluating the efficacy and safety of OXC compared with 
CBZ in TN therapy. The aim of this analysis is to assess whether 
OXC might represent a better alternative as the first-line gold 
standard treatment for TN.

2. Methods
This systematic review and meta-analysis were performed and 
reported in accordance with the Cochrane Collaboration Handbook 
for Systematic Review of Interventions and the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses (PRISMA) 
guidelines [8].

2.1. Inclusion and Exclusion Criteria
Inclusion in this meta-analysis was restricted to studies that 
meet all the following eligibility criteria: (1) randomized trial or 
nonrandomized cohorts; (2) comparing CBZ to OXC; and (3) 
enrolling patients with TN. In addition, studies were included only 
if they reported any of the outcomes of interest.
We excluded editorials, letters, commentaries, opinion pieces, 
conference abstracts, literature reviews, and articles without the 
comparison between these drugs in TN treatment.

2.2. Search Strategy and Study Selection
We systematically searched PubMed, Embase, Cochrane Library, 
and Google Scholar from inception to December 2023 with the 
following MESH terms, keywords, and Boolean operators: 
("Trigeminal neuralgia" OR TN) AND ("carbamazepine" OR 
CBZ) AND ("oxcarbazepine" OR OXC).

The references from all included studies, previous systematic 
reviews, and meta-analyses were also searched manually for any 
additional studies. Two authors (C.D.M. and M.B.D) independently 
extracted the data following predefined search criteria and quality 
assessment. The prospective meta-analysis protocol was registered 
in the International Prospective Register of Systematic Reviews 
(PROSPERO) under protocol CRD42024488536.

2.3. Data Extraction 
We extracted the data in a standardized collection form. Data fields 
included authors, year of publication, study design, number of 
patients in every drug group, number of patients according to sex, 
mean age, mean dose, and time of follow-up.

2.4. Quality Assessment
We evaluated the quality assessment in randomized studies using 
version 2 of the Cochrane Risk of Bias assessment tool (RoB 
2). Non-randomized studies were assessed with Risk of Bias 
in Non-randomized Studies of interventions tool (ROBINS-I). 
Two independent authors completed the risk of bias assessment 
(C.D.M. and M.B.D). Disagreements were resolved through a 
consensus after discussing reasons for the discrepancy. Funnel-
plot visual analyses were employed to examine the possibility of 
publication bias. We also performed sensitivity analysis removing 
each study from the outcome assessment, this method allows us to 
assess the stability of the results by determining if any single study 
significantly impacts the overall findings.

2.5. Statistical Analysis
Odds ratios (OR) with 95% confidence intervals were used to 
compare treatment effects for categorical endpoints. We assessed 
heterogeneity with I2 statistics and Cochrane Q test; p-values 
<0.10 and I2 > 25% were considered significant for heterogeneity. 
DerSimonian and Laird random-effects models were used for all 
endpoints. Review Manager 5.4.1 (Cochrane Collaboration) and 
R statistical software, version 4.2.3 (R Foundation for Statistical 
Computing) were used for statistical analysis.

3. RESULTS
3.1. Study Selection and Characteristics 
As detailed in Figure 1, the initial search yielded 675 results. 
After the removal of duplicate records and ineligible studies, 22 
remained and were fully reviewed based on inclusion criteria. Of 
these, a total of 5 studies were included, comprising 838 patients 
from 2 RCTs, and 3 observational studies [4-9].
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Figure 1: PRISMA flow Diagram of Study Screening and Selection

A total of 458 (55%) patients received CBZ and 380 (45%) received 
OXC. Study characteristics are reported in Table 1. Significant 
between-study variability existed as to the duration of follow-up 
periods, TN, efficacy, and AE definitions.

3.2. Overall Efficacy
All the included studies reported the overall efficacy [8-12]. There 
was significant heterogeneity across studies. The final result of the 
analysis displayed that there was no significant difference in the 
overall efficacy (OR = 0.52; 95% CI (0.13 - 2.04); p = 0.35; Figure 
2).

Author, Year Sample size Female, n Age (years), median 
(ranges), or mean ± SD

Dose (mg), median (ranges), or 
mean ± SD

Study
design

Follow-up 
(months)

CBZ OXC CBZ OXC CBZ OXC CBZ OXC
Di Stefano, 2014
Di Stefano, 2021
Benoliel, 2016
Shafiq, 2015
Iqbal, 2023

95
179
55
101
28

83
175
7
101
28

N/A
118
30
N/A
12

N/A
111
5
N/A
14

N/A
65 (29 - 89)
N/A
N/A	
47.5 ± 10.1

N/A
65 (29 - 89)
N/A
N/A
48.7 ± 10.3

600 (200 - 1200)
800 (200 - 1200)
550 ± 250
200 -1800 
200 -1800

1200 (600 - 1800)
900 (300 - 1800)
900 ± 550
200 -1200 
200 -1200

Retro
Retro
Pros
RCT
RCT

87.7
12 +
2.8 - 8.7
8
10

Definitions Di Stefano, 2014 Di Stefano, 2021 Benoliel, 2016 Shafiq, 2015 Iqbal, 2023
TN

Efficacy

AEs

Neurological 
AEs

Patients with  paroxysmal 
attacks of intense, sharp, 
superficial or stabbing  pain, 
affecting one or more divisions 
of the trigeminal nerve

Number of responders

AEs followed by treatment 
discontinuation

Somnolence, unbalance, and 
dizziness

Classical, secondary 
and idiopathic TN 
according to ICHD 
2018

Number of 
responders

AEs followed by 
treatment 
discontinuation

Somnolence, 
unbalance, and 
dizziness

Classical TN 
according to IHS 
2013

≥ 50% reduction 
in severity from 
baseline
N/A

N/A

Patients with sudden, 
unilateral, severe
brief, stabbing pain, 
affecting one or 
more  divisions of 
fifth cranial nerve
Relief of pain
score

N/A

N/A

Classical, seconday 
and idiopathic TN 
according to ICHD 

Complete 
treatment 
response
AEs in general

N/A

SD; Standard Deviation, N/A; Not Available.

Table 1: The Characteristics of Included Studies
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Figure 2. A. Efficacy was not significantly different between CBZ and OXC. B. AEs were 
significantly different between CBZ and OXC. C. Neurological AEs were significantly different 
between CBZ and OXC.
A (Overall Efficacy)

B (Overall Rate of Adverse Events)

C (Neurological Adverse Events)

Figure 2: A. Efficacy was not Significantly Different Between CBZ and OXC. B. AEs were Significantly Different Between CBZ and 
OXC. C. Neurological AEs were Significantly Different Between CBZ and OXC.

3.3. Overall Rate of Adverse Events
Three studies reported adverse events [10,11,13]. No significant 
heterogeneity was found among the involved studies. The final 
result of the analysis displayed that the overall rate of occurrence 
of adverse events of OXC was significantly less than that of CBZ. 
(OR = 2.35; 95% CI (1.51 - 3.67); p = 0.0002; Figure 2).

3.4. Neurological Adverse Events
Two studies reported neurological adverse events[10,11]. No 
significant heterogeneity was found among the involved studies. 
OXC demonstrated superiority over CBZ with a significantly 

lower occurrence of neurological adverse events, specifically in 
terms of dizziness, unbalance, and somnolence. (OR = 2.76; 95% 
CI (1.53–4.97); p = 0.0007; Figure 2).

3.5. Laboratory Disorders
Two studies reported laboratory disorders [10,11]. No significant 
heterogeneity was found among the involved. OXC has not 
demonstrated significant superiority over CBZ with the occurrence 
of blood count disorders, elevation of liver transaminases, or 
occurrence of hyponatremia. (OR = 1.23; 95% CI (0.58 - 2.60); p 
= 0.58; Figure 3).

15

Figure 3. A. Laboratory disorders were not significantly different between CBZ and OXC. B. 
Hyponatremia was not significantly different between CBZ and OXC. C. Skin reactions were not 
significantly different between CBZ and OXC.
A (Laboratory disorders)

B (Hyponatremia)

C (Skin reactions)
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Figure 3: A. Laboratory Disorders were not Significantly Different Between CBZ and OXC. B. Hyponatremia was not Significantly 
Different Between CBZ and OXC. C. Skin Reactions were not Significantly Different Between CBZ and OXC.

3.6. Skin Reactions
Two studies reported skin reactions [10,11]. There was significant 
heterogeneity across studies. The final result of the analysis 
displayed that there was no significant difference in the occurrence 
of skin reactions (OR = 1.98; 95% CI (0.35–11.12); p = 0.44; 
Figure 3).

3.7. Sensitivity Analyses
We performed a leave-one-out sensitivity analysis for the main 
outcomes. There was no significant difference in the outcome of 
overall efficacy. Otherwise, the interpretation of the leave-one-out 
sensitivity analyses was consistent with the pooled analysis of all 
studies (Figure 6). 

3.8. Quality Assessment
RoB 2 and ROBINS-I tools were used for quality assessment. 
All RCTs were considered for some concerns of risk of bias, two 
observational studies with a moderate risk of bias, and one study 
with a low risk of bias (Figure 4). In funnel plot analysis, the dots 
representing overall efficacy were positioned both on and outside 
the slant, suggesting a risk of bias possibly due to the study design 
of the included literature studies. Conversely, the overall rate of 
AEs showed a symmetrical distribution according to weight and 
converged toward the pooled effect as the weight increased (Figure 
5).

16

Figure 4. Risk of bias summary of the included studies.

Figure 4: Risk of Bias Summary of the Included Studies

15

Figure 3. A. Laboratory disorders were not significantly different between CBZ and OXC. B. 
Hyponatremia was not significantly different between CBZ and OXC. C. Skin reactions were not 
significantly different between CBZ and OXC.
A (Laboratory disorders)

B (Hyponatremia)

C (Skin reactions)
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Figure 5. Funnel plot for testing the publication bias.
A (Overall Efficacy)

B (Overall Rate of Adverse Events)

Figure 5: Funnel Plot for Testing the Publication Bias.

Figure 6: Leave-One-Out Sensitivity Analysis

18

Figure 6. Leave-one-out sensitivity analysis.
A (Overall Efficacy)

B (Overall Rate of Adverse Events)
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4. Discussion
This meta-analysis aimed to compare CBZ and OXC in the 
treatment of TN. The main findings of this study are as follows. 
(1) there was no significant difference in the overall efficacy of 
CBZ and OXC, (2) the overall rate of AEs was significantly higher 
in the CBZ group compared with the OXC, (3) there was a higher 
frequency of neurological AEs in the CBZ group. (4) the frequency 
of laboratory disorders was higher in the CBZ group, and (5) there 
was a higher frequency of skin reactions in the CBZ subgroup.

It is well-established that CBZ is the first-line therapy for TN 
and presently days is the only drug approved by the Food and 
Drug Administration (FDA) for TN treatment. However, its use 
is often discontinued due to frequent tolerability issues [7,14-16]. 
On the other hand, OXC has been investigated for the treatment 
of neuropathic pain, demonstrating a different mode of action 
with the absence of drug interactions and the requirement of 
lower concentration for sodium current blockade, which suggests 
it might be more efficient than CBZ with fewer side effects 
[17]. Considering both as first-line treatments for international 
guidelines but with a stronger recommendation for CBZ as gold 
standard treatment [18].

A previous meta-analysis of three clinical trials found that OXC 
and CBZ were comparable in efficacy, with a reduction in pain 
days of 96% in the OXC group compared with 86% in the CBZ 
group, and an improvement in the number of attacks per day of 
83% for CBZ and 80% for OXC5. Similarly, recent studies by 
Besi and Piperas reported equally effective pain relief without 
significant differences between groups [19,20]. Our study also 
found no significant change in efficacy, noting that while definitions 
of efficacy differ across studies, these variations are not deemed 
relevant to the overall conclusions.

In contrast, OXC was better tolerated, with a higher frequency 
of AEs in the CBZ groups, especially neurological ones such 
as vertigo, fatigue, dizziness, somnolence, and ataxia [7]. In 
addition, in another study, OXC demonstrated a less negative 
impact on memory and induced less fatigue, while CBZ groups 
showed at least triple the odds of experiencing more severe Aes 
[20]. Indeed, we also observed positive results in the switch from 
CBZ discontinuation to OXC, without incurring major side effects 
[21,22]. Additionally, our study emphasizes the lower incidence of 
neurological AEs in the OXC group.

Three RCTs comparing CBZ to placebo presented a frequency 
of neurological AEs, liver dysfunction, and blood cell disorders. 
Killian's study identified that 17 (47%) patients experienced 
vertiginous symptoms, with 10 reporting concomitant drowsiness 
[23]. Campbell's study noted that CBZ induced giddiness in 30% 
of patients initially, dropping to 23% in the second period, with 
unsteadiness and drowsiness affecting 15% separately24. Nicol's 
study reported 10 (37%) cases of drowsiness and 7 (26%) instances 
of staggering gait among patients25. Furthermore, CBZ was 
associated with significant laboratory abnormalities across these 
studies, including decreased white blood cell count and abnormal 

liver function tests early in the treatment [23-25].

Skins reactions are common AEs for these types of aromatic 
antiepileptic drugs according to Mani’s review, at the same time 
it emphasizes a minor difference between them, with higher 
frequency for CBZ [26].

Nonetheless, it is important to highlight that OXC had 
demonstrated an elevated incidence of hyponatremia, with 
increased odds of causing a profound serum sodium-lowering 
effect [27]. Accordingly, Besi’s study showed that 23% of the OXC 
group reported low sodium levels, while Gomez's study obtained 
a hyponatremia incidence of 30%, indicating a strong association 
compared with CBZ [18,21].

This meta-analysis has some potential limitations. First, the 
retrospective, observational studies inclusion and risk of bias as 
discussed previously introduces potential confounding factors and 
biases that may affect the accuracy and reliability of the findings. 
Second, this meta-analysis only included 5 studies. The sample 
sizes were not large enough in this study. Third, the dose of CBZ 
and OXC administration was different, which may have affected 
the accuracy of the final results. Fourth, the efficacy outcome 
was not reported in all studies in the same way.  Moreover, we 
performed a funnel plot and a sensitivity analysis to address these 
issues, which largely showed similar findings to the pooled data.

5. Conclusion
In conclusion, our research did not demonstrate OXC to be 
superior to CBZ in reducing pain in TN patients. However, the 
notably lower incidence of adverse events with OXC suggests it 
could be a promising alternative as the new first-line treatment for 
TN. Nonetheless, the results should be interpreted with caution due 
to substantial heterogeneity and limited evidence. Further double-
blind RCTs and real-world observational studies are necessary to 
strengthen our findings and provide more robust evidence.
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