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Purpose: To determine the effectiveness and safety of venlafaxine in treating persistent idiopathic dentoalveolar pain (PIDP).
Patients and Methods: A retrospective analysis was conducted on a cohort comprising 129 patients with a definite diagnosis of
PIDP, who were treated with venlafaxine between May 2020 and December 2022 at three different institutions. Baseline characteristics
were statistically described, and visual analog scale (VAS) scores before and during treatment were collected. The percentage of pain
relief was calculated. Differences in baseline characteristics between responsive and unresponsive patients were evaluated.
Additionally, side effects experienced during treatment were also summarized.

Results: Among the included patients, 4 suffered immediate side effects following the initial dose of venlafaxine and the treatment
was discontinued. 104 (80.6%) patients achieved pain relief. VAS scores of responsive patients at weeks 2, and months 1, 2, and 3
were significantly lower than baseline (p<0.001). Duration of pain was the only factor related to responsiveness (Wilcoxon rank sum
test p<0.001, logistic regression p=0.001). 64 patients (49.6%) suffered from mild side effects. No serious side effects were observed
during the study.

Conclusion: Venlafaxine is potentially effective and safe in the management of PIDP. Early application of venlafaxine following the
diagnoses of PIDP can result in a higher possibility of pain relief.

Keywords: venlafaxine, persistent idiopathic dentoalveolar pain, effectiveness, serotonin-norepinephrine reuptake inhibitors, pain
management

Introduction

Persistent idiopathic dentoalveolar pain (PIDP) is a chronic painful condition characterized by daily recurring unilateral
intraoral dentoalveolar pain lasting more than 2 hours a day, for at least 3 months." The term PIDP was first used in the
Ist edition of the International Classification of Orofacial Pain (ICOP) in 2020 and is also known as atypical odontalgia
(AO), primary persistent dentoalveolar pain disorder, or phantom tooth pain.'” The exact prevalence of PIDP is
inconclusive due to limited research; previous studies have reported a prevalence rate of 2.1% to 6% in certain
populations and an incidence of 56.7% in patients who have had dental procedures.**

The clinical manifestations of PIDP include persistent pain with a usually moderate intensity in the intraoral dento-
alveolar area.” The pain is typically described as deep, dull, and pressure-like but with considerable variation in
manifestation across patients." A subset of patients may also present with sensory abnormalities to cold, touch, and
have pin-prick sensations on the affected side, and some patients may experience increased pain in response to percussion
and/or palpation in the affected tooth or the dentoalveolar region.® Notably, there are no significant clinical or radio-
graphic findings that can explain the pain.'
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Despite decades of research, there is still inadequate knowledge on the pain syndrome known as PIDP. The lack of
specificity in its clinical manifestations makes timely and accurate diagnosis challenging."” PIDP may occur sponta-
neously or after dental procedures. Clinical somatosensory assessment can either show positive or negative signs.'
Durham et al developed a screening instrument for AO and persistent dentoalveolar pain, which still requires field
testing.® It is suggested by ICOP-1 that the diagnoses of PIDP should be considered after other ICOP or International
Classification of Headache Disorders, 3rd edition (ICHD-3) diagnoses are excluded.” As a result, despite clarifying
diagnostic criteria for PIDP by ICOP-1 in recent years, accurate diagnoses in a clinical setting remains challenging;
leaving patients at the risk of misdiagnosis.'°

The etiological mechanisms of PIDP are also not well understood. Psychological disorders such as depression,
emotional stress, anxiety, hypochondria, and somatization have been suggested as possible causes.'' Somatosensory
abnormalities may also be possible causative factors since a proportion of patients showed positive results in somato-
sensory assessments.""'? Other researchers have proposed additional mechanisms like increased sodium channel density
in nerve endings, increased neurotransmitter release, a lack of pain regulation, and neuroinflammation.'?

The lack of understanding of the cause of PIDP makes it challenging to develop targeted treatments. Currently, there
is a lack of high-quality clinical trials to establish standardized treatment modalities for PIDP, and treatment approaches
are based on expert recommendations and clinical experiences.”'* Tricyclic antidepressants (TCAs) and antiepileptics
have been used to treat PIDP, with TCAs often being the first line of treatment, although their effectiveness is
limited.'>'® Local anesthetics and Onabotulinumtoxin A injections are alternative options, but the evidences are from
studies with smaller sample sizes and are rather inconsistent.'”'® Serotonin-norepinephrine reuptake inhibitors (SNRIs)
are also used to treat various pain syndromes, including chronic orofacial pain, such as burning mouth syndrome and
AO.""?° Jia et al reported that duloxetine, as a SNRIs, can significantly improve chronic pain of PIDP patients, with
tolerable side effects, which added to the evidence for the potential of SNRIs.” However, some patients do not respond
well to duloxetine or experienced intolerable side effects; therefore, the effects of other SNRIs should also be studied.

Venlafaxine and duloxetine are both SNRIs, with venlafaxine being the first SNRI to be marketed in the United
States.”' A recent systematic review that included 13 studies confirmed that venlafaxine is a safe and well-tolerated
analgesic drug used for the treatment of neuropathic pain.”* Although the review did not include PIDP, it did confirm the
potential of venlafaxine in managing various pain syndromes.?* Since duloxetine has been proven to be effective in PIDP,
venlafaxine may also have promising clinical significance. However, there have been few reports on the use of
venlafaxine for the treatment of PIDP or AO. Therefore, we conducted this study to retrospectively analyze clinical
data from patients diagnosed with PIDP, and to investigate the safety and effectiveness of venlafaxine in treating PIDP

across multiple study centers.

Materials and Methods

Study Design and Participants

This retrospective study was approved by the Institutional Review Boards (IRBs) of Beijing Tiantan Hospital, Capital
Medical University (BTH-CMU), Beijing Puhua International Hospital and Sanbo Brain Hospital, Capital Medical
University, and is in compliance with the Declaration of Helsinki. Informed consent was waived by the IRBs of the
respective institutions because of the retrospective nature of this study. The medical records of patients who were diagnosed
with PIDP and had been prescribed venlafaxine for their treatment at these hospitals between May 2020 and Dec 2022 were
collected retrospectively. The collection of medical records was performed in a de-identified manner. Afterwards, patients
with clear diagnoses of PIDP were included in this study based on the inclusion and exclusion criteria.

Inclusion Criteria
1. Patients who were diagnosed with PIDP according to ICOP;
2. Patients not younger than 18 years old,;
3. Venlafaxine was prescribed to patients for the treatment of PIDP.
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Exclusion Criteria

1. Patients with other painful conditions, intracranial or maxillofacial diseases;

2. Patients with a previous history of antidepressants;

3. Patients with a history of mental illness or narcotic drug abuse;

4. Patients who had received craniofacial surgical treatments before the prescription of venlafaxine;

5. Patients who had been given other treatments including physical therapy or other medications for pain during the
treatment of venlafaxine;

6. Patients whose medical information were not completely and/or accurately recorded or required variables were not
available from data acquisition;

7. Patients who were lost to follow-up within 3 months of treatment except for those discontinued treatment of
venlafaxine because of side effects or treatment dissatisfactory.

Medication Regimen

During the study period, all participating hospitals followed the same standardized dosage protocol for the prescription of
venlafaxine. The starting dose was 37.5 mg per day, and patients were instructed to adjust their dosage weekly. If the pain
was not completely controlled and there were no significant side effects, the dose was increased by 37.5 mg per day, until
the maximum dose reached 225 mg per day, if necessary. If patients experienced intolerable side effects at the starting
dose, they were advised to discontinue venlafaxine and seek alternative treatment options. In patients who achieved
complete pain relief, the current dose was maintained. If side effects occurred during dose escalations, the dose was
reduced to the last side-effect-free dose. Patients were instructed to return to the clinic every two weeks during the first
month of treatment and every four weeks thereafter, to assess treatment effectiveness, report side effects, receive further
dosage instructions, and obtain prescriptions for subsequent medications.

Data Acquisition

This study extracted baseline data from medical records, which included demographic variables (such as gender and age)
and variables concerning the clinical conditions and treatments including: pain laterality, duration of disease, pain
intensity, history of dental procedures, previous treatments, and depressive symptoms at diagnosis. Data on efficacy
and safety of venlafaxine were also collected from hospital medical records of outpatient visits during treatment. These
variables included: time of visit, pain intensity at visit, current dose of venlafaxine, side effects or complications, and
other combined or subsequent treatments. Pain intensity was measured using a visual analog scale (VAS), with scores
ranging from 0 (no pain) to 10 (worst pain imaginable). Depressive symptoms were assessed using the structured
interview guide for Hamilton depression rating scale (HDRS). A decrease in VAS score of more than 50% from baseline
was defined as pain relief,” and was considered responsive to treatment, otherwise was considered as unresponsive.
Treatment onset was defined as a decrease in VAS score by 30% compared to baseline.” The time points of treatment
onset and pain relief were enquired during outpatient visits and written in medical records, making it possible for this

study to retrieve these variables.

Statistics Analyses

Statistical analyses were conducted using IBM SPSS Statistics Version 23. Each collected variable was analyzed, with
means and standard deviations calculated for measurement data that followed a normal distribution, and quartiles
calculated for those that did not. Frequencies and percentages were calculated for categorical data. Percentages of
patients classified as responsive or unresponsive to treatment were described. For responsive patients, paired Wilcoxon
tests were used to compare their VAS scores at 2 weeks, 1 month, 2 months, and 3 months after treatment initiation with
their baseline VAS score. The percentages of side effects were also described. Univariate and multivariate binary logistic

regression analyses were performed to identify the factors associated with venlafaxine responsiveness.
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Results

Demographic Data

The study identified a total of 161 patients who suffered from pain syndrome that met the diagnostic criteria for PIDP,
and were given venlafaxine for treatment at the participating study centers. Out of these patients, 17 had other coexisting
pain syndromes, 6 were given other analgesics simultaneously, 5 had mental illnesses, 2 had a history of venlafaxine, and
2 had incomplete medical records. Eventually, 129 patients were included in the study based on the inclusion and
exclusion criteria (Figure 1). All of these patients had tried taking analgesics. Table 1 summarizes the details of all
included patients.

Effectiveness of Venlafaxine
Among the included patients, 4 experienced side effects when given the lowest dose of venlafaxine, leading to immediate
treatment discontinuation. Among the remaining 125 patients, 104 patients (80.6%) achieved pain relief during treatment
for 3 months, while 21 patients (16.2%) quit their treatment of venlafaxine because of unsatisfactory efficacy (Figure 1).
The median dose at treatment onset was 75.0 mg per day (IQR: 75.0, 75.0 mg per day) after a median treatment duration of 9
days (IQR:8, 11 days) from treatment initiation. For patients who achieved pain relief, the median dose at pain relief was
112.5 mg per day (IQR: 75.0, 112.5 mg/d). And, the VAS score at 2 weeks, | month, 2 months and 3 months after the initial of
treatment showed a significant decrease, compared to the baseline value (p<<0.001, Figure 2). Patients who experienced pain relief
had a maintenance dose of 187.5 mg per day (IQR: 150.0, 225.0 mg per day), while the maximum dose for patients who did not
experience pain relief and discontinued treatment due to side effects or inadequate effectiveness was 187.5 mg per day (IQR:
150.0, 187.5 mg per day).

Predictor of Efficacy

Baseline characteristics of patients who discontinued venlafaxine due to treatment dissatisfaction were statistically
described and compared to patients who achieved satisfactory pain relief. It was found that the duration of pain
(p<0.001) was the only significantly different variable between the two subgroups. Binary logistic regression also

showed that a longer history of pain duration is a risk factor for unresponsiveness to venlafaxine (Table 2).

161 Patients Screened

Diagnosed with PIDP and treated with venlafaxine

17 patients had other pain syndromes simultaneously

6 patients were given other pain medications simultaneously
5 patients had mental illness

2 patients had used venlafaxine before

2 patients had incomplete medical records

129 Patients

included

4 Patients
Suffered side effects immediately after
the initial of venlafaxine treatment
and stopped treatment

104 Patients 21 Patients

Achi d pai lief quitted their treatment of venlafaxine
ChiCVEd pain relic because of unsatisfactory efficacy

Figure | The flow chart of patient inclusion and exclusion.
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Table 1 Summary of Included Patients (n=129)

Variables Values

Age (yrs-old) 54.5+6.7

Gender (Female/Male) 78/51 (60.5%/39.5%)

Duration of the pain (months, IQR) 24.0 (16.0, 33.0)

VAS 6 (6, 8)

Affected side
Left side 88 (68.2%)

Right side 41 (31.8%)

HDRS 13 1QR: (9, 15)
Low score group (<=7) n=23 7 IQR: (6, 7)
High score group (28) n=106 13 IQR: (11, 15)

Analgesic use before venlafaxine 129 (100%)

NSAIDs 121 (93.8%)
Antiepileptics 64 (49.6%)
Aminophenol oxycodone 22 (17.1%)
Tramadol 13 (10.1%)

Previous dental procedure for treatment 91 (70.5%)

Abbreviations: VAS, Visual analog score; HDRS, Hamilton Depression Rating
Scale; NSAIDs, Non-Steroidal Anti-inflammatory Drugs; IQR, interquartile range.

Side Effects During Treatment

A total of 64 patients (49.6%) suffered from side effects of venlafaxine including the four patients who quit treatment at
the lowest initial dose (gastrointestinal disorders in 2, dizziness in 2, and drowsiness in 1). Most patients suffered from
relatively mild side effects, with dry mouth (22.5%), sweating (20.2%), drowsiness (13.2%) and dizziness (13.2%) being
the most commonly reported side effects (Table 3).

Discussion

As there is currently no established standard treatment protocol for PIDP and many patients have received ineffective
treatments,’ it is important to assess the effectiveness of available treatments and explore potential approaches. To this

10

VAS score

Treatment duration

Figure 2 The changing trend of VAS scores in patients who achieved pain relief. *p<0.001, paired Wilcoxon tests.
Abbreviation: VAS, visual analog scale.
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Table 2 Statistical Tests and Logistic Regression to Identify Risk Factors for Responsiveness

Description Comparison | Logistic Regression
Responsive (n=104) | Unresponsive (n=21) | P HR P

Age 54.6+6.8 53.8+7.0 0.621 0.982 0.618

Gender 61/43 (58.7%/41.3%) 14/7 (66.7%/33.3%) 0.494 0.709 0.495

Duration of the pain 24.0£10.0 33.1£9.3 <0.001 1.095 0.001

Side 0.886 1.076 0.886
Left 71 (68.3%) 14 (66.7%)

Right 33 31.7%) 7 (33.3%)

VAS 6 (6, 8) 7(6,7) 0.581 1.042 0.836

HDRS 13 (9, 15) 13 (11, 16) 0.222 1.104 0.173

HDRS group 0.196 4.762 0.139
Low score group (<=7) 20 (19.2%) | (4.8%)

High score group (28) 84 (80.8%) 20 (95.2%)

Analgesic use before venlafaxine | 104 (100.0%) 21 (100%) - - -
NSAIDs 99 (95.2%) 18 (85.7%) 0.131 0.303 0.123
Antiepileptics 54 (51.9%) 8 (38.1%) 0.248 0.570 0.251
Aminophenol oxycodone 17 (16.3%) 4 (19.0%) 0.753 1.204 0.763
Tramadol 9 (8.7%) 3 (14.3%) 0.423 1.759 0.429

Previous dental procedures 77 (74.0%) 13 (61.9%) 0.259 0.570 0.262

Note: Bold value indicates P<0.05.
Abbreviations: VAS, Visual analog score; HDRS, Hamilton Depression Rating Scale; NSAIDs, Non-Steroidal Anti-inflammatory Drugs; HR, hazard ratio.

Table 3 Summary of Side Effects

Side Effects Number (Percentage)
Gastrointestinal dysfunction 16 (12.4%)

Dizziness 17 (13.2%)

Drowsiness 17 (13.2%)

Dry mouth 29 (22.5%)

Sweating 26 (20.2%)

Hypertension 10 (7.8%)

Arrhythmia 2 (1.6%)

end, we conducted a study using a multi-centric cohort of patients with confirmed diagnoses of PIDP who were treated
with venlafaxine. Our findings indicate that this SNRI agent is both effective and safe for treating PIDP. Furthermore, we
report that an early application of venlafaxine may result in better effectiveness in pain control. As our study may be the
first to report on venlafaxine’s clinical value in treating PIDP, we hope that our results will provide a potential alternative
treatment option for patients and support the development of a future standard treatment protocol for PIDP based on
clinical evidence.

In this study, 104 patients (80.6%) experienced pain relief from venlafaxine treatment, which is comparable to
a previous study that used duloxetine, another SNRI agent, and documented a 77.0% rate of pain relief.” An earlier study
reported a 65.9% efficacy in the treatment of AO with TCAs,'® and the percentage of pain relief observed with
venlafaxine in this study was not lower than that value. However, a previous study reported that venlafaxine had
a similar reduction in VAS score as placebo in the treatment of “persistent idiopathic facial pain” (PIFP), a neighboring
entity to PIDP."** But the study only included a small study cohort and the dose of venlafaxine was set at 75mg per day,
whereas higher doses of venlafaxine provided better effectiveness in pain syndromes.”**> This study provides better
evidence, and based on the rate of pain relief in this study, we report that venlafaxine is considerably effective in the
treatment of PIDP.
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The pain-relieving mechanism of venlafaxine is still unclear, and the treatment mechanism for PIDP also remains to
be studied.”® However, venlafaxine is known to inhibit the reuptake of serotonin at lower doses (<100 mg per day) and
norepinephrine at high doses (100-375 mg per day), which work together alleviate pain.**** In our study, patients who
achieved pain relief typically experienced treatment onset (a 30% decrease in VAS scores) within the first two weeks of
treatment at the dose of 75.0 mg per day. This suggests that the inhibition of serotonin reuptake may play a role in
venlafaxine’s analgesic effects for PIDP. Additionally, the median dose at which pain relief was achieved (a 50%
decrease in VAS score) was 112.5 mg per day, indicating that the inhibition of norepinephrine reuptake may also have
contributed in improving analgesia. Studies suggest that the analgesic effect of serotonin-norepinephrine reuptake
inhibitors (SNRIs) may be related to their antidepressant properties, although this remains controversial.>**® Our study
found that the onset of treatment efficacy was 9 days, which is shorter than the usual time of onset for the treatment of
depression, suggesting that the therapeutic effect of SNRIs on PIDP may not rely on their antidepressant properties and
its mechanism is worthy of further investigation.

The duration of pain is a risk factor for unresponsiveness to venlafaxine. A similar finding is reported by Jia et al that
this baseline variable is also a risk factor for failure of obtaining pain relief from duloxetine.” PIDP is often misdiagnosed
and mistreated, leading to delayed treatment due to its nonspecific symptoms and lack of awareness among
physicians."'® In our study, NSAIDs were prescribed to 93.8% of patients before venlafaxine, but failed to provide
pain relief. Since there is limited evidence that NSAIDs have a definite therapeutic effect on PIDP, it may be suggested
that NSAIDs should not be prescribed alone to PIDP patients to avoid the painful experience of ineffective treatment and
the decreased responsiveness caused by the delayed use of effective agents. It is also observed that aminophenol
oxycodone and tramadol were also prescribed prior to venlafaxine, but failed to provide adequate pain relief.
However, as literatures regarding the effectiveness of these two medications are still lacking, their clinical significance
in the potential treatment of PIDP is yet to be determined. Also, these findings once again suggest that raising awareness
in the field of dentistry, pain management and other related disciplines regarding PIDP is vital. Other variables were not
found to have an association with responsiveness to venlafaxine. Although venlafaxine is usually prescribed as an
antidepressant, however, baseline HDRS was not found to be a factor for responsiveness; this indicates again that its
effect on PIDP might be independent from their effects of antidepressants.

Venlafaxine has been found to have been well-tolerated for treating neuropathic pain. Similar results were seen in
previous studies.”>?”*® Although 49.6% of patients suffered from side effects, the majority of them were not severe.
Only a small number of patients had hypertension or arrhythmia. Therefore, venlafaxine seems to be relatively safe in the
treatment of PIDP, although regular monitoring of blood pressure and heart rate is also necessary. Nonetheless, it is
important to consider the patient’s other medical conditions and medications before using venlafaxine for PIDP.
Venlafaxine should be used with caution in patients with glaucoma, persistent hypertension, hypovolemia, recent
myocardial infarction, and renal insufficiency.”* Since PIDP is generally seen in elderly patients, the chances of existing
comorbidities are also relatively higher,' therefore, careful patient selection is necessary. The use of Venlafaxine is also
contraindicated in patients under monoamine oxidase inhibitors, metoprolol, selective serotonin reuptake inhibitors,
anticoagulants, and antiplatelet medications.

This study has several limitations. First, it is retrospective and lacks a control group, making it less convincing than
a prospective controlled study, despite being conducted at multiple study centers. Second, the sample size is limited,
although we have pooled up cases from three research centers. Third, this study has not examined the serum drug
concentration of the patients. When exploring the effects of drug dosage on treatment effectiveness and side effects, only
rank variables of dosage can be used, quantitative analyses were impossible. Forth, groups with different doses were not
set up to compare their effectiveness. However, this study was able to generate the aforementioned results. In the future,
prospective studies including a larger sample size, a control group and patient randomization will be conducted, to avoid
these limitations. However, based on this study, it can be concluded that venlafaxine has therapeutic efficacy in the
treatment of PIDP.
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Conclusion

Venlafaxine is potentially effective and safe in the management of PIDP, as 80.6% of patients achieved pain relief and
only 49.6% experienced side effects which were mostly mild. Early application of venlafaxine after diagnosis of PIDP
may result in a higher possibility of pain relief.

Abbreviations

PIDP, persistent idiopathic dentoalveolar pain; VAS, visual analog score; ICOP, International Classification of Orofacial
Pain; AO, atypical odontalgia; TCA, tricyclic antidepressants; SNRI, serotonin-norepinephrine reuptake inhibitors;
HDRS, Hamilton depression rating scale.
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