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Vulvodynia is a leading cause of dyspareunia in premenopausal women, causing considerable morbidity and sexual dysfunction. A multimodal approach is used to treat vulvodynia. Alongside psychosocial interventions and physiotherapy, pharmacological treatment such as oral gabapentin are used in the treatment of vulvodynia. Topical formulations of gabapentin have shown promise in animal models and case reports investigating its use in other pain conditions. The topical route also avoids the systemic complications of gabapentin such as somnolence, dizziness, and peripheral edema. This study aimed to perform a narrative synthesis of studies investigating the use of topical gabapentin in the treatment of vulvodynia. The primary outcome was a change in pain score following treatment with topical gabapentin. A broad literature search was performed, which identified four studies for inclusion. The included studies reported improved pain measures following treatment; however, conclusions cannot be made due to methodological heterogeneity and inherent limitations. These include lack of control arms, small sample sizes, lack of patient randomization, and use of combination treatments. Due to the paucity of evidence, this review supports the future implementation of double-blind randomized controlled trials to further investigate the efficacy of topical gabapentin in the treatment of vulvodynia.
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Introduction

Vulvodynia is defined as vulvar pain of at least 3 months without a clear identifiable cause, typically characterized by a stinging, burning, or itching sensation (1). Vulvodynia can be classified according to location (localised or generalized), stimulus requirement (provoked or spontaneous), onset of pain (primary or secondary) and temporal pattern (intermittent or persistent) (1). The two most prevalent subtypes are provoked vestibulodynia (localised vulvodynia at the vulval vestibule in which physical contact generates pain) and generalize spontaneous vulvodynia (where pain is widespread and unprovoked) (2).

Dyspareunia describes the pain associated with sexual intercourse. Vulvodynia is the most common cause of dyspareunia in premenopausal women (3), with an estimated lifetime prevalence of 8%–16% (4). However, under-reporting of vulvodynia is common for two reasons. First, there remains poor understanding of the condition among physicians. Prior to its recent classification, vulvodynia was historically identified as a manifestation of psychological conditions (5). As such, only 10%–25% of women will be correctly diagnosed during their first visit to a gynecologist (6). Second, only approximately 60% of women will consult physicians despite experiencing symptoms (7), often because women have reported feeling stigmatized both by physicians and their families for seeking help (4).

The burden of vulvodynia extends beyond the distinctive symptom of pain. The associated pain negatively impacts sexual desire, frequency, and pleasure, and thus the intimate relationship between the woman and her partner (8). This results in detrimental effects on psychosexual health, with women disclosing feelings of chronic stress, shame, and depression (9, 10).

The precise etiology of vulvodynia is unknown, though it is widely considered to be multifactorial. Several pathophysiologic mechanisms have been proposed including genetics, inflammation, recurrent infections (e.g., candidiasis), neuropathic pain, pelvic floor muscle dysfunction, hormones, and psychosocial factors (11). The pain mechanism(s) responsible for vulvodynia follows the central sensitization paradigm as an individual experiences a hypersensitive response to pain, with resulting allodynia and hyperalgesia, in the absence of any clinically apparent pathology (12). Thus, many women with vulvodynia also have hypersensitivity at extragenital sites, associating vulvodynia with other chronic pain conditions (13, 14). Therefore, it is listed as one of the many central sensitivity syndromes, which include fibromyalgia and irritable bowel syndrome (12).

A multimodal treatment approach, tailored to the associated factors that vary patient-to-patient, is typically used to treat this complex condition. The three main management options are psychosocial interventions (cognitive behavioral therapy, sex therapy), physiotherapy to resolve pelvic floor muscle dysfunction, and pharmacologic treatment (15, 16). While some patients and physicians have claimed that medications are effective in managing the pain, the quality of scientific evidence is low (17–19). Possible agents listed in the 2021 European guidelines for the management of vulvodynia include 5% lidocaine ointment prior to penetrative sex, oral amitriptyline, and oral gabapentin (19).

Gabapentin is one of the first-line treatments recommended for neuropathic pain and is effective in several neuropathic pain conditions including postherpetic neuralgia and painful diabetic neuropathy (20, 21). Evidence for oral gabapentin in vulvodynia remains limited yet promising with several studies reporting patient satisfaction and pain relief (22–25). A limiting factor of oral therapy is the frequent systemic adverse events reported, such as somnolence, dizziness, and peripheral edema, which topical application of gabapentin may circumvent (21). Topical gabapentin is effective in animal models of neuropathic pain, although evidence in humans remains limited (26).

Following a retrospective study published in 2008, treatment with topical gabapentin was introduced more regularly into clinical practice (27). The evidence from this study was used to recommend topical gabapentin in the treatment of vulvodynia in the 2016 European guidelines, though it has been removed from the most recent guidelines for reasons unknown (28). Topical therapies, such as gabapentin formulations, are regularly used in clinical practice as they provide the benefit of reduced systemic adverse events while concurrently avoiding the interpatient variability with oral dosing regimens (29). Presently, there are no widely concurred treatment pathways for the pharmacologic management of vulvodynia due to the dearth of evidence.

Given the paucity of literature within the field, the objective of this review was to conduct a narrative synthesis of available studies that assess topical gabapentin formulations for the treatment of vulvodynia.



Materials and methods


Eligibility criteria

The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) checklist was used for the reporting of this review (30). An initial study protocol was registered on PROSPERO, designed for the conduction of a systematic review. Due to the limited number of studies and their inconsistent designs, however, the authors later decided that presenting the findings in the format of a narrative synthesis would be more appropriate.

A review of randomized trials, prospective or retrospective observational studies, case reports, commentaries, and letters to editor was conducted. All studies until 10 September 2022 were included. Conference abstracts were included to limit publication bias and ensure a comprehensive overview of existing literature, as recommended by the Cochrane Handbook for Systematic Reviews of Interventions (31). Systematic and narrative reviews were excluded.

The population was women over the age of 18 years with vulvodynia for a minimum of 3 months. The interventions were topical formulations of gabapentin. The primary outcome was difference, if any, in pain rating scales from baseline to the last available follow-up. Any validated pain scale was accepted by authors. Other outcomes included change in sexual function, quality of life, and adverse events.

Studies evaluating patients with different types of neuropathic pain were included, provided data for the women with vulvodynia treated with topical gabapentin were explicitly reported. Exclusion criteria was assessment of other modalities of gabapentin treatment other than the topical form.



Search

The authors conducted a literature search of the following databases: MEDLINE, EMBASE, CINAHL, the Cochrane Library, Cochrane Central Register of Controlled Trials, SCOPUS, and Web of Science. A search of EThOS and ClinicalTrials.gov was also conducted to obtain any grey literature on the topic. The reference sections of relevant original articles, reviews, and evidence-based guidelines (32) were also searched manually. The databases were searched using variations of the term “vulvodynia” and “gabapentin” combined using Boolean operators.

Covidence software was used for screening and identification of articles that met the inclusion and exclusion criteria. The search results were initially imported into Mendeley software and deduplicated, followed by importation into Covidence software and further deduplication. Titles and abstracts of the retrieved articles were then independently reviewed by four authors (ME, NC, AL, ST) and irrelevant articles excluded. Subsequently, two authors independently evaluated the full text of the remaining potential articles and determined study eligibility. Any disagreements among authors related to the eligibility criteria of the previously selected studies were discussed and a decision made by consensus.



Data extraction

Data extraction was performed by one author and independently verified by a second author (ME, NC, AL, ST).



Quality assessment

Quality assessment of the included studies was performed independently by two authors (ME, ST). If the authors disagreed, a third author (AL) was consulted to reach a decision through discussion. The Newcastle-Ottawa Scale was used to assess the quality of the retrospective cohort study by Aalto et al. (Appendix 1) (33, 34) The scale is an eight-item assessment tool composed of three domains: selection, comparability, and outcome of the assessed study. There is a maximum of nine stars/points across the three domains: maximum of four for selection, two for comparability and three for outcome. Each item is outlined in Appendix 1. The scoring was based on the aims of this narrative synthesis, which focussed on results for patients with vulvodynia who were treated with topical gabapentin, as opposed to the aims of the assessed study. More specifically, the comparability domain, which assessed whether certain confounders were controlled for, was scored based on whether this was achieved for the gabapentin cohort. Quality was graded as one of the following: good quality (if three or four stars in selection domain, and one or two stars in comparability domain, and two or three stars in outcome domain); fair quality (two stars in selection domain, and one or two stars in comparability domain, and two or three stars in outcome domain); poor quality (zero or one star in selection domain, or zero stars in comparability domain, or zero or one star in outcome domain) (34). The National Heart, Lung and Blood Institute (NHLBI) tool was used for the before-after studies with no control group (Appendix 2) (27, 35–37). This assessment tool contains 12 items, each evaluated as “yes”, “no”, “not applicable”, “cannot determine” or “not reported”. The responses were used to evaluate the quality of each study as either good, fair, or poor (37).




Results

The preliminary search yielded 2,189 results, of which 999 remained following deduplication. From the remaining studies, the selection process yielded four papers for inclusion in this review (Figure 1) (27, 33, 35, 36). All studies were observational and retrospective in nature. All studies assessed topical gabapentin 6% weight in weight (w/w), and one study also assessed gabapentin 2% and 4% w/w (27). All four studies analyzed pre-treatment assessment data vs. post-treatment assessment data.
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FIGURE 1
PRISMA flow diagram of search results and selection of studies for analysis.


The retrospective cohort study by Aalto et al. was deemed to be poor in quality, with the following scores for each domain: four points for selection, zero points for comparability and one point for outcome (Appendix 1) (33, 34). For the before-after studies with no control group, the quality was deemed fair, fair, and poor for the Boardman et al., Hiom et al. and Keevil et al. studies, respectively (Appendix 2) (27, 35–37).

Boardman et al. (27) conducted a retrospective study of women who presented to a vulvar clinic in the USA from 2001 to 2006 with chronic (duration 3 months or greater) vulvar pain without an identifiable underlying cause, who were treated with topical gabapentin. Three concentrations of creams, 2%, 4%, and 6%, were tested, commencing with the low dose, and titrating up if the pain-relieving effects were suboptimal. The primary outcome was an 11-point numeric rating scale (NRS), ranging 0–10 (0 indicating no pain, 10 indicating worst possible pain), both before and after treatment. Of the 210 women diagnosed with generalized or localized vulvodynia, 51 (24%) received topical gabapentin, either alone or combined with other medication(s). Many participants had tried other treatments prior to commencing gabapentin treatment (topical lidocaine (19 of 51; 37%), antifungals (17 of 51; 33%), hormonal medications (16 of 51; 31%), tricyclic antidepressants (13 of 51; 25%), and anticonvulsants (8 of 51, 16%)). When starting the topical gabapentin therapy, 19 of 51 (40%) women were also using other medications, most commonly tricyclic antidepressants and topical lidocaine. Only 35 of 51 (69%) participants completed pre- and post-treatment surveys of whom 28 (80%) reported a minimum 50% improvement in pain scores, and 10 (29%) had complete pain relief after 8 weeks of treatment. Following 8 weeks of topical gabapentin there was a decrease in mean pain score for the localized vulvodynia group from pre-treatment [7.92 ± 2.04/8 (standard deviation/median), n = 24] to post-treatment [2.71 ± 1.63/2.5 (standard deviation/median), n = 24]. Similarly, the mean pain score also decreased for the generalized vulvodynia group from pre-treatment [5.82 ± 1.72/5 (standard deviation/median), n = 11] to post-treatment [2.00 ± 2.32/1 (standard deviation/median), n = 11]. Seven of 50 (14%) women discontinued treatment, three due to local irritation and four for urinary dysfunctions such as retention, frequency, and recurrent infections. These adverse events resolved upon the termination of the treatment. None of the patients experienced adverse events typically occurring in women receiving oral gabapentin, such as dizziness and somnolence.

A single UK center, retrospective, observational study by Hiom et al. (35) investigated the safety and efficacy of topical gabapentin 6% w/w in the treatment of neuropathic pain conditions, which included five participants with vulvodynia. Gabapentin was applied three times daily and patients were followed up for assessment of pain, using the Brief Pain Inventory (an 11-point NRS, ranging 0–10, 0 indicating no pain, 10 indicating worst possible pain), quality-of-life and Chronic Pain Sleep Inventory scores over six months (38). The individual data for patients with vulvodynia displayed a general improvement in the outcome measures, though statistical analysis was not conducted. All patients in the study, including those diagnosed with vulvodynia, experienced pain improvements from 1 h after application of gabapentin (35).

Aalto et al. (33) conducted a retrospective cohort study in Finland to ascertain the effectiveness of current treatments for vulvodynia. A total of 133 patients aged greater than 18 years were included following application of the International Classification of Diseases (ICD)-10 and Friedrich's 2 criteria for vulvodynia. Questionnaires assessing vulval pain (using a NRS, ranging 0–10 with 0 indicating no pain, 10 indicating worst possible pain) and quality of life before and after treatment, and treatment satisfaction were completed by 70 (52.6%) patients. Patient demographics were also collected. The most used treatments were lidocaine gel (82.9%), physiotherapy (78.6%), counselling (74.3%), and topical gabapentin 6% (54.3%). The median NRS score of all treatments decreased from 8 to 4 following treatment, signifying a reduction in pain (p < 0.001) (33). There was no difference in treatment efficacy between patients with generalized or localized vulvodynia. Analysis of the NRS scores of monotherapies before and after treatment indicated no statistically significant difference. Quality of life satisfaction was associated with treatment by 67.1% of patients. Overall, the authors concluded that a combination of treatments, which included topical gabapentin, was best for addressing vulvodynia and quality of life, particularly in younger patients.

Keevil et al. (36) conducted a two-center survey in the UK to evaluate the efficacy and safety of topical gabapentin for vulvodynia (36). A total of 27 of 54 patients prescribed topical gabapentin were identified in local clinical pain and gynecology databases to participate in the survey between 2014 and 2016. An 11-point NRS was used to quantify the pain, ranging 0–10 (0 indicating no pain, 10 indicating worst possible pain), immediately and 6 months after commencement. The secondary outcomes of mood, sleep, and activity levels were recorded using a second 11-point scale (−5 to 5). Overall satisfaction with gabapentin use was also recorded. The 14 patients who responded to treatment experienced a mean reduction in pain of 66% immediately with 49% women continuing to experience pain relief after 6 months. Sleep, mood, and activity were improved in five, ten, and eight patients but decreased in one, two, and one patient(s), respectively. Overall, the authors concluded that this survey supports the use of topical gabapentin for vulvodynia, reducing pain and improving quality of life indicators.

Table 1 summarizes the study designs, sample sizes, treatment, and results from the four included studies (Table 1).


TABLE 1 Summary of the characteristics, findings and quality of the included studies.
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Discussion

The studies in this review suggest a correlation between the use of topical gabapentin and improvement in pain scores for patients with vulvodynia. Although many patients used other pain treatments in conjunction with topical gabapentin, the Boardman et al. study suggests improvement in pain scores and a low number of adverse events. The other three studies by Aalto, Hiom and Keevil also show a similar correlation in results. It must be stated, however, that solid conclusions about the efficacy and safety of topical gabapentin in vulvodynia cannot be drawn at present due to the methodological limitations of each study.

The internal validity of the Boardman et al. study was limited as a larger number of patients were receiving other concurrent pharmaceutical treatments, compounded by the lack of a control arm (27). The study was also deemed to be fair in quality using the NHLBI tool (Appendix 2). Additionally, the effect of the different gabapentin concentrations (2%, 4% and 6%) were not analyzed due to the small sample size. The study by Hiom et al., which was found to be fair in quality (Appendix 2), had only four patients, which reduced the study's power (35). Data were presented graphically and showed a trend suggesting improvement in pain although statistical analysis was not conducted. Additionally, the article was a letter to the editor, thus the methodology was not clear. The aetiology for chronic pain was not clearly defined whilst the results were not statistically analyzed before being presented in the form of a graph. The Aalto et al. study, deemed poor in quality using the Newcastle-Ottawa Scale (Appendix 1), was limited by its questionnaire-based design with a low response rate (52.6%) increasing risk of selection bias. Patients were asked to recall their pain retrospectively with a range of one year to 11 years between treatment administration and when the questionnaire was answered, further increasing risk of bias. Topical gabapentin was not given in isolation as patients received a combination of treatments with no indication as to which combinations were used, thus the efficacy of the topical gabapentin alone cannot be delineated (33). Whilst the study data by Keevil et al. suggests a positive trend in pain improvement, there was neither a control arm nor a clear explanation in the methods to whether the study was standardized for all patients (36). No demographic information was included, so it is difficult to evaluate the generalizability of the study. The study was also found to be poor in quality using the NHLBI tool (Appendix 2). The patient population was non-randomized and of 54 potential participants, investigators were only able to contact 27 of them leading to potential selection bias. Furthermore, this study was presented as a poster and therefore did not undergo formal peer-review (36).

Although the included studies have inherent weaknesses, they are the first to investigate the efficacy and safety profile of topical preparations of gabapentin in the treatment of chronic pain conditions. Indeed, the positive findings have been corroborated by studies involving animal pain models. Application of topical gabapentin (10% gel) significantly reduced allodynia and vulvodynia in a streptozotocin-induced diabetic neuropathic rat model (39). An analgesic effect was also observed in a rabbit model in which ocular pain was ameliorated following application of gabapentin eye drops (40). Furthermore, gabapentin 10% gel attenuated neuropathic allodynia and heat-hypoalgesia in a cisplatin rat model of chemotherapy-induced peripheral neuropathy (41). Topical gabapentin 10% gel also significantly allayed hyperalgesia and allodynia in a rat chronic sciatic nerve constriction injury neuropathic pain model (26). These studies involving animals provide evidence of the potential of topical gabapentin use in the treatment of neuropathic pain, although it must be emphasized that the models do not directly translate to clinical settings.

Other topical treatments have been explored for the treatment of vulvodynia, owing to their localised effect and fewer systemic adverse events. Kim et al. demonstrated that the use of combined topical 0.3% meloxicam and 5% lidocaine for one week resulted in amelioration of pain symptoms for 75% of participants (n = 8). The sample size was small, however, and there was difficulty in ascertaining the extent to which lidocaine and meloxicam alone influenced the findings (42). The benefit of topical lidocaine was further supported by a prospective before-and-after study, in which 5% lidocaine ointment led to 76% of participants (n = 61) reporting the ability to experience intercourse after the treatment course compared to 36% prior to treatment (p = 0.002). A statistically significant decrease in intercourse-related pain score (p < 0.001) and daily pain score (p = 0.004) was also demonstrated (43). Another study reported that topical lidocaine resulted in significant increase in pain thresholds, measured using a vulvar-algesiometer, and a small but significant reduction in pain using the visual analogue scale at 12 months compared to baseline (p = 0.007 and p = 0.04, respectively) (44). A multicentre, randomised trial showed data for the overnight use of 5% lidocaine ointment for 10 weeks. Patients had a statistically significant reduction in pain after lidocaine treatment compared to baseline (p < 0.001), though multimodal physical therapy, the other treatment investigated in this study, was more effective in reducing pain (45). In a randomised controlled trial, the use of topical lidocaine displayed pain reduction though this was insignificant compared to placebo (46). Adverse events were exhibited in some studies. Firstly, Kim et al. reported localised adverse events of burning and stinging, though the study does corroborate that topical therapies avoid systemic adverse events (42). Secondly, Danielsson et al. found the only reported adverse event was localised stinging pain whilst systemic adverse events were not reported (44). Lastly, Morin et al. outlined that one patient dropped out from the study due to a dermatitis reaction to the lidocaine ointment. A further 15 women reported minor sensation of irritation or burning, though not severe enough to warrant discontinuation of treatment (45). A study in which 2% amitriptyline cream was used in the management of dyspareunia due to provoked vestibulodynia found that 56% (n = 84) of patients displayed improvement in pain score and that 10% (n = 15) were completely pain free and considered themselves as cured (47). Poterucha et al. investigated the use of a topical amitriptyline-ketamine combination for the treatment of pelvic pain. Of the 13 patients included, 7 displayed relief from use of the topical agent, though it is unclear which of these patients had pain of vulvar aetiology (n = 4). Only one patient reported irritation when lidocaine was also added to the amitriptyline-ketamine combination (48). Another study demonstrated that amitriptyline 2%/baclofen 2% cream in the treatment of provoked vestibulodynia resulted in 71% of patients reporting at least moderate improvement in symptoms, and a statistically significant decrease in pain during intercourse and its effect on social activities. Eleven (29%) of women experienced localised burning, of which three discontinued treatment because of this adverse event (49).

There is a paucity of evidence for the use of topical gabapentin in other neuropathic pain conditions. A case report described the alleviation of pain caused by trigeminal neuralgia with the use of 6% gabapentin cream, with the effects being sustained for up to 6 months of continuous therapy (50). A randomised controlled trial investigating use of compounded cream of ketamine, gabapentin, clonidine and lidocaine in neuropathic pain showed reduced pain after 1 month, however there was no significant difference compared to placebo (51). This study included patients with many types of neuropathic pain so it remains possible specific aetiologies may have benefited from this compounded cream. Topical gabapentin has been investigated in various other conditions. In CKD-associated pruritus, 6% gabapentin cream significantly reduced pruritus VAS score after 2 weeks of therapy. The mean reduction in VAS pruritus scores from base line to week 2 were significantly greater in the treatment group compared to control, showing potential efficacy for short term treatment in this condition (52). Lastly, Saki et al. conducted a randomised control trial investigating use of 10% gabapentin cream in treating epidermolysis bullosa pruritus. This trial showed no significant difference between gabapentin and control in treating erythema and pruritus after 6 weeks of therapy (53).



Conclusion

This narrative review collated the current evidence to ascertain the effect of topical gabapentin for the treatment of patients with vulvodynia. Whilst there is a favorable trend across the included studies, the degree of heterogeneity across their methodologies means the effects of topical gabapentin to improve pain in vulvodynia cannot be discerned. Moreover, the lack of a control arm in the studies fails to eliminate the possible placebo effect of the gabapentin formulations. Indeed, the efficacy of topical gabapentin has been displayed through animal models investigating pain, which support continued studies in this area. Therefore, with shared decision making, after review of the suggestion of pain improvement, but with absence of robust evidence, topical gabapentin may be used either as adjunctive or alternative treatment for vulvodynia, posing an advantage over oral formulation as it is devoid of systemic adverse events. This review can lend weight to support the conduction of double-blinded randomized controlled trials. These studies must be robust and aim to investigate various aspects of topical gabapentin use: (1) effects of different doses; (2) effects of different daily regimens; (3) primary outcome measure using standardized assessment of pain severity and secondary measures including but not limited to quality-of-life; (4) effects both stand-alone and as an adjunct; (5) adverse events profile.



Author contributions

The first author, ME, co-ordinated the project and worked with the other students (AL, NC, ST), all of whom contributed to the systematic review of the included papers and the writing of the manuscript. KL helped tidy the manuscript and CJ oversaw the project's completion. All authors contributed to the article and approved the submitted version.



Funding

The cost of submission will be supported by the Imperial Open Access Fund, Imperial College London.



Acknowledgments

We thank Imperial Library Services for their guidance in conducting a literature search.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

1. Bornstein J, Goldstein AT, Stockdale CK, Bergeron S, Pukall C, Zolnoun D, et al. 2015 ISSVD, ISSWSH, and IPPS consensus terminology and classification of persistent vulvar pain and vulvodynia. J Sex Med. (2016) 13(4):607–12. doi: 10.1016/J.JSXM.2016.02.167

2. Goldstein AT, Pukall CF, Brown C, Bergeron S, Stein A, Kellogg-Spadt S. Vulvodynia: assessment and treatment. J Sex Med. (2016) 13(4):572–90. doi: 10.1016/J.JSXM.2016.01.020

3. Brotto LA, Sadownik LA, Thomson S, Dayan M, Smith KB, Seal BN, et al. A comparison of demographic and psychosexual characteristics of women with primary versus secondary provoked vestibulodynia. Clin J Pain. (2014) 30(5):428–35. doi: 10.1097/AJP.0B013E31829EA118

4. Bergeron S, Reed BD, Wesselmann U, Bohm-Starke N. Vulvodynia. Nat Rev Dis Primers. (2020) 6:1. doi: 10.1038/S41572-020-0164-2

5. Groysman V. Vulvodynia: new concepts and review of the literature. Dermatol Clin. (2010) 28(4):681–96. doi: 10.1016/J.DET.2010.07.002

6. Bautrant E, Porta O, Murina F, Mühlrad H, Levêque C, Riant T, et al. Provoked vulvar vestibulodynia: epidemiology in Europe, physio-pathology, consensus for first-line treatment and evaluation of second-line treatments. J Gynecol Obstet Hum Reprod. (2019) 48(8):685–88. doi: 10.1016/J.JOGOH.2019.04.011

7. Harlow BL, Kunitz CG, Nguyen RHN, Rydell SA, Turner RM, Maclehose RF. Prevalence of symptoms consistent with a diagnosis of vulvodynia: population-based estimates from 2 geographic regions. Am J Obstet Gynecol. (2014) 210(1):40.e1–8. doi: 10.1016/J.AJOG.2013.09.033

8. Arnold LD, Bachmann GA, Rosen R, Kelly S, Rhoads GG. Vulvodynia: characteristics and associations with comorbidities and quality of life. Obstet Gynecol. (2006) 107(3):617–24. doi: 10.1097/01.AOG.0000199951.26822.27

9. Desrochers G, Bergeron S, Landry T, Jodoin M. Do psychosexual factors play a role in the etiology of provoked vestibulodynia? A critical review. (2009) 34(3):198–226. doi: 10.1080/00926230701866083

10. Ehrström S, Kornfeld D, Rylander E, Bohm-Starke N. Chronic stress in women with localised provoked vulvodynia. J Psychosom Obstet Gynecol. (2009) 30(1):73–9. doi: 10.1080/01674820802604359

11. Torres-Cueco R, Nohales-Alfonso F. Vulvodynia-it is time to accept a new understanding from a neurobiological perspective. Int J Environ Res Public Health. (2021) 18:12. doi: 10.3390/IJERPH18126639

12. Walitt B, Ceko M, Gracely JL, Gracely RH. Neuroimaging of central sensitivity syndromes: key insights from the scientific literature. Curr Rheumatol Rev. (2016) 12(1):55–87. doi: 10.2174/1573397112666151231111104

13. Foster DC, Dworkin RH, Wood RW. Effects of intradermal foot and forearm capsaicin injections in normal and vulvodynia-afflicted women. Pain. (2005) 117(1–2):128–36. doi: 10.1016/J.PAIN.2005.05.025

14. Sutton K, Pukall C, Wild C, Johnsrude I, Chamberlain S. Cognitive, psychophysical, and neural correlates of vulvar pain in primary and secondary provoked vestibulodynia: a pilot study. J Sex Med. (2015) 12(5):1283–97. doi: 10.1111/JSM.12863

15. Rosen NO, Dawson SJ, Brooks M, Kellogg-Spadt S. Treatment of vulvodynia: pharmacological and non-pharmacological approaches. Drugs. (2019) 79(5):483–93. doi: 10.1007/S40265-019-01085-1

16. Vasileva P, Strashilov SA, Yordanov AD. Aetiology, diagnosis, and clinical management of vulvodynia. Prz Menopauzalny. (2020) 19(1):44–8. doi: 10.5114/PM.2020.95337

17. Andrews JC. Vulvodynia interventions–systematic review and evidence grading. Obstet Gynecol Surv. (2011) 66(5):299–315. doi: 10.1097/OGX.0B013E3182277FB7

18. Corsini-Munt S, Rancourt KM, Dubé JP, Rossi MA, Rosen NO. Vulvodynia: a consideration of clinical and methodological research challenges and recommended solutions. J Pain Res. (2017) 10:2425. doi: 10.2147/JPR.S126259

19. van der Meijden WI, Boffa MJ, ter Harmsel B, Kirtschig G, Lewis F, Moyal-Barracco M, et al. 2021 European guideline for the management of vulval conditions. J Eur Acad Dermatol Venereol. (2022) 36(7):952–72. doi: 10.1111/JDV.18102

20. National Institute for Health and Care Excellence. Neuropathic pain in adults: pharmacological management in non-specialist settings. Clinical guideline CG173, NICE, London (2020). https://www.nice.org.uk/guidance/cg173 (Accessed October 27, 2022).

21. Wiffen PJ, Derry S, Bell RF, Rice ASC, Tölle TR, Phillips T, et al. Gabapentin for chronic neuropathic pain in adults. Cochrane Database Syst Rev. (2017) 2017:6. doi: 10.1002/14651858.CD007938.PUB4/MEDIA/CDSR/CD007938/IMAGE_N/NCD007938-CMP-003-06.PNG

22. Bachmann GA, Brown CS, Phillips NA, Rawlinson LA, Yu X, Wood R, et al. Effect of gabapentin on sexual function in vulvodynia: a randomized, placebo-controlled trial. Am J Obstet Gynecol. (2019) 220(1):89.e1. doi: 10.1016/J.AJOG.2018.10.021

23. Ben-David B, Friedman M. Gabapentin therapy for vulvodynia. Anesth Analg. (1999) 89(6):1459–60. doi: 10.1213/00000539-199912000-00026

24. Brown CS, Bachmann GA, Wan J, Foster DC. Gabapentin for the treatment of vulvodynia: a randomized controlled trial. Obstet Gynecol. (2018) 131(6):1000–7. doi: 10.1097/AOG.0000000000002617

25. Jeon Y, Kim Y, Shim B, Yoon H, Park Y, Shim B, et al. A retrospective study of the management of vulvodynia. Korean J Urol. (2013) 54(1):48–52. doi: 10.4111/KJU.2013.54.1.48

26. Shahid M, Subhan F, Ahmad N, Ali G, Akbar S, Fawad K, et al. Topical gabapentin gel alleviates allodynia and hyperalgesia in the chronic sciatic nerve constriction injury neuropathic pain model. Eur J Pain (London, England). (2017) 21(4):668–80. doi: 10.1002/EJP.971

27. Boardman LA, Cooper AS, Blais LR, Raker CA. Topical gabapentin in the treatment of localized and generalized vulvodynia. Obstet Gynecol. (2008) 112(3):579–85. doi: 10.1097/AOG.0B013E3181827C77

28. van der Meijden WI, Boffa MJ, ter Harmsel WA, Kirtschig G, Lewis FM, Moyal-Barracco M, et al. 2016 European guideline for the management of vulval conditions. J Eur Acad Dermatol Venereol. (2017) 31(6):925–41. doi: 10.1111/JDV.14096

29. Ruoss CM, Howard EA, Chan K, Stevenson PG, Vancaillie T. Topical treatment of vulvodynia, dyspareunia and pudendal neuralgia: a single clinic audit of amitriptyline and oestriol in organogel. Aust N Z J Obstet Gynaecol. (2021) 61(2):270–74. doi: 10.1111/AJO.13292

30. Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items for systematic reviews and meta-analyses: the PRISMA statement. Br Med J. (2009) 339(7716):332–36. doi: 10.1136/BMJ.B2535

31. Higgins JPT, Thomas J, Chandler J, Cumpston M, lI T, Page MJ, editors, et al. Cochrane Handbook for Systematic Reviews of Interventions version 6.3 (updated February 2022). Cochrane (2022). Available at: www.training.cochrane.org/handbook

32. NICE. Recommendations|Neuropathic Pain in Adults: Pharmacological Management in Non-Specialist Settings | Guidance. (n.d.).

33. Aalto AP, Vuoristo S, Tuomaala H, Niemi RJ, Staff SM, Mäenpää JU. Vulvodynia-younger age and combined therapies associate with significant reduction in self-reported pain. J Low Genit Tract Dis. (2017) 21(3):209–14. doi: 10.1097/LGT.0000000000000318

34. Wells GA, Shea B, O-Connell D, Peterson J, Welch V, Losos M, et al. The newcastle-ottawa scale (NOS) for assessing the quality of nonrandomised studies in meta-analyses (2021). Available at: https://www.ohri.ca//programs/clinical_epidemiology/oxford.asp

35. Hiom S, Patel GK, Newcombe RG, Khot S, Martin C. Severe postherpetic neuralgia and other neuropathic pain syndromes alleviated by topical gabapentin. Br J Dermatol. (2015) 173(1):300–2. doi: 10.1111/BJD.13624

36. Keevil E, Khot S, Nunns D, Hodgkinson V, Patel G, Hiom S. Painful vulvodynia alleviated by topical gabapentin: a two-centre survey of treatment safety and efficacy. Br J Pain. (2018) 12(29):27. doi: 10.1177/2049463718762348

37. NIH. National heart, lung, and blood institute (NHLBI) quality assessment tool for observational, cohort and cross-sectional studies (2013). Available at: https://www.nhlbi.nih.gov/health-topics/study-quality-assessment-tools

38. Home—chronic pain sleep inventory (n.d.). Available at: https://cpsi-sleep.com/ (Accessed September 3, 2022).

39. Ali G, Subhan F, Abbas M, Zeb J, Shahid M, Sewell RDE. A streptozotocin-induced diabetic neuropathic pain model for static or dynamic mechanical allodynia and vulvodynia: validation using topical and systemic gabapentin. Naunyn-Schmiedeb Arch Pharmacol. (2015) 388(11):1129–40. doi: 10.1007/S00210-015-1145-Y

40. Cammalleri M, Amato R, Olivieri M, Pezzino S, Bagnoli P, Dal Monte M, et al. Effects of topical gabapentin on ocular pain and Tear Secretion. Front Pharmacol. (2021) 12:671238. doi: 10.3389/fphar.2021.671238

41. Shahid FS, Ahmad N, Sewell RDE. Efficacy of a topical gabapentin gel in a cisplatin paradigm of chemotherapy-induced peripheral neuropathy. BMC Pharmacol Toxicol. (2019) 20:1. doi: 10.1186/S40360-019-0329-3

42. Kim R, Kelly KL, Olson M, Curtis Nickel J. Early experience with topical meloxicam and lidocaine combination for the treatment of vulvodynia. Can Urol Assoc J. (2018) 12(8):252. doi: 10.5489/CUAJ.4976

43. Zolnoun DA, Hartmann KE, Steege JF. Overnight 5% lidocaine ointment for treatment of vulvar vestibulitis. Obstet Gynecol. (2003) 102(1):84–7. doi: 10.1016/S0029-7844(03)00368-5

44. Danielsson I, Torstensson T, Brodda-Jansen G, Bohm-Starke N. EMG biofeedback versus topical lidocaine gel: a randomized study for the treatment of women with vulvar vestibulitis. Acta Obstet Gynecol Scand. (2006) 85(11):1360–67. doi: 10.1080/00016340600883401

45. Morin M, Dumoulin C, Bergeron S, Mayrand MH, Khalifé S, Waddell G, et al. Multimodal physical therapy versus topical lidocaine for provoked vestibulodynia: a multicenter, randomized trial. Am J Obstet Gynecol. (2021) 224(2):189.e1–e12. doi: 10.1016/J.AJOG.2020.08.038

46. Foster DC, Kotok MB, Huang LS, Watts A, Oakes D, Howard FM, et al. Oral desipramine and topical lidocaine for vulvodynia: a randomized controlled trial. Obstet Gynecol. (2010) 116(3):583–93. doi: 10.1097/AOG.0B013E3181E9E0AB

47. Pagano R, Wong S. Use of amitriptyline cream in the management of entry dyspareunia due to provoked vestibulodynia. J Low Genit Tract Dis. (2012) 16(4):394–97. doi: 10.1097/LGT.0B013E3182449BD6

48. Poterucha TJ, Murphy SL, Rho RH, Sandroni P, Warndahl RA, Weiss WT, et al. Topical amitriptyline-ketamine for treatment of rectal, genital, and perineal pain and discomfort. Pain Physician. (2012) 15(6):485–88. doi: 10.36076/ppj.2012/15/485

49. Nyirjesy P, Lev-Sagie A, Mathew L, Culhane JF. Topical amitriptyline-baclofen cream for the treatment of provoked vestibulodynia. J Low Genit Tract Dis. (2009) 13(4):230–36. doi: 10.1097/LGT.0B013E31819663EE

50. Brid T, Sacristán De Lama MP, González N, Baamonde A. Topical gabapentin as add-on therapy for trigeminal neuralgia. A case report. Pain Medicine (Malden, Mass.). (2017) 18 (9):1824–26. doi: 10.1093/PM/PNX013

51. Brutcher RE, Kurihara C, Bicket MC, Moussavian-Yousefi P, Reece DE, Solomon LM, et al. Compounded topical pain creams to treat localized chronic pain: a randomized controlled trial. Ann Intern Med. (2019) 170(5):309–18. doi: 10.7326/M18-2736

52. Aquino TMO, Luchangco KAC, Sanchez EV, Verallo-Rowell VM. A randomized controlled study of 6% gabapentin topical formulation for chronic kidney disease-associated pruritus. Int J Dermatol. (2020) 59(8):955–61. doi: 10.1111/IJD.14953

53. Saki N, Vahedi S, Parvizi MM, Shafie’ei M, Hosseini SA, Ahramiyanpour N. Topical gabapentin 10% in the treatment of epidermolysis Bullosa pruritus: a pilot, double-blind, split-site, randomized controlled trial. Dermatol Ther. (2022) 35(10):e15767. doi: 10.1111/DTH.15767


Appendix 1 Newcastle-ottawa scale.


 

[image: Table 2]

Appendix 2 NHLBI quality assessment tool for before-after (pre-post) studies with no control group.
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