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Abstract

Background: Rebound pain after regional anaesthesia remains a significant clinical problem. Intravenous dexametha-
sone is commonly used as an adjuvant to prevent rebound pain although its effectiveness varies among patients. We
aimed to identify phenotypic and biological factors influencing glucocorticoid sensitivity contributing to dexamethasone
resistance in the prevention of rebound pain.

Methods: Patients undergoing ambulatory upper limb surgery with an axillary brachial plexus block were enrolled
prospectively to receive dexamethasone (0.1 mg kg~ i.v.) before surgery. Preoperative factors analysed encompassed
clinical aspects (central sensitivity, anxiety, and pain scores) and biological parameters (salivary cortisol, annexin-A1l,
and blood inflammatory markers). Postoperative outcomes comprised rebound pain incidence (numerical rating scale >7
within the first 24 h) and persistent pain at 3 months.

Results: Of the 104 patients included, 36 (34.6%) developed rebound pain. Preoperative nocturnal awakening pain (odds
ratio [OR]=3.09, P=0.03), severe anxiety (OR=3.54, P=0.01), high catastrophising score (OR=4.14, P=0.01), and low salivary
cortisol levels (<1147 pg m1~1) (OR=3.33, P=0.02) were associated with an increased risk of rebound pain. Persistent pain
at 3 months (27%) was associated with the presence of postoperative rebound pain (P=0.04).

Conclusions: Preoperative nocturnal pain, severe anxiety, high catastrophising, and low salivary cortisol levels are
factors that might reduce the efficacy of dexamethasone in preventing rebound pain. These findings support the
development of personalised preventive strategies.

Clinical trial registration: NCT05763433
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Editor’s key points sequelae. Intravenous dexamethasone is an effective
adjuvant to prevent rebound pain.

e This study assessed individual variation in the
effectiveness of dexamethasone in reducing rebound

e Rebound pain after peripheral nerve blocks is a sig-
nificant clinical problem that might have long-term
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pain after axillary brachial plexus block focusing on
the phenotypic and biological factors that might
contribute to dexamethasone resistance.
Preoperative nocturnal pain, severe anxiety, high
catastrophising, and low salivary cortisol levels were
identified as factors that might reduce dexametha-
sone efficacy in preventing rebound pain and so
contribute to variability in effect.

Preoperative identification of these risk factors
should support development of personalised pre-
ventive strategies.

Nearly 50% of patients undergoing surgery with regional
anaesthesia, particularly under peripheral nerve block, develop
rebound pain, characterised by a rapid and intense pain surge
12 to 24 h after the initiation of the peripheral nerve block, as its
analgesic effects wear off.' As use of regional anaesthesia ex-
pands, particularly in ambulatory settings, rebound pain pre-
vention has become a human and socio-economic priority.
Rebound pain is associated with patient dissatisfaction,
increased suffering, and unforeseen healthcare costs (emer-
gency visits, unplanned consultations).>® Risk factors for
rebound pain have been identified which include female sex,
younger age, bone surgery, and the lack of perioperative
dexamethasone administration." Dexamethasone, a long-
acting glucocorticoid, is used in anaesthesia for its analgesic,
antiemetic, and anti-inflammatory effects. It also prolongs the
analgesic effect of peripheral nerve blocks, extends the time to
the first analgesic request, and increases the block duration.*”
Currently, i.v. dexamethasone administration appears to be
the best preventive strategy against rebound pain after single-
injection peripheral nerve block, with efficacy demonstrated in
retrospective studies and randomised trials.>* ° According to a
recent systematic review, the number needed to treat (NNT) to
prevent rebound pain with intraoperative administration of
dexamethasone is 2.8.%2 The preventive effect of dexametha-
sone against the development of rebound pain when the pe-
ripheral nerve block wears off remains variable among
patients,'® with 23—42% of patients showing no preventive ef-
fect, indicating interindividual variability in effectiveness.®®
In this context, aligning with the concept of personalised
and stratified medicine, better understanding the individual
factors influencing dexamethasone variability in effectiveness
is important.’® Various factors can affect sensitivity to
endogenous glucocorticoids and, consequently, exogenously
administered glucocorticoids.'’™**> Among these, chronic
stress promotes glucocorticoid resistance in some individuals,
altering responses to endogenous and exogenous cortisol.'!
Moreover, prolonged stress exposure in patients with chronic
anxiety can disrupt the regulation of the hypothal-
amic—pituitary—adrenal axis, leading to hypocortisolism.*~1°
Chronic inflammatory conditions, such as rheumatoid
arthritis, also reduce glucocorticoid sensitivity and limit their
anti-inflammatory effects.'”"’® Annexin-A1, formerly known
as lipocortin, is a key protein for assessing glucocorticoid
sensitivity. Modulated by glucocorticoids, annexin-Al medi-
ates their anti-inflammatory effects on the innate immune
system and participates in the negative feedback on adreno-
corticotropic hormone (ACTH) release by the pituitary, thus
regulating cortisol.’>?° Annexin-A1 inhibits several steps in
the inflammatory cascade, enhancing the anti-inflammatory
effects of glucocorticoids.'®?! Present in saliva in response to

free cortisol, annexin-A1l provides a noninvasive biomarker for
measuring glucocorticoid sensitivity.'® This prospective study
aims to identify individual factors influencing dexamethasone
effectiveness in rebound pain prevention after axillary pe-
ripheral nerve block, with a focus on preoperative clinical
factors (severe anxiety, pain) and biological factors (salivary
cortisol and annexin-Al).

Methods

This was a single-centre prospective study conducted at
Cliniques Universitaires St. Luc (Brussels, Belgium) adhering to
the ethical principles of the Helsinki Declaration. The protocol
was approved by the local ethical committee (ref. 2022/28SEP/
358) and was registered on ClinicalTrials.gov before patient
recruitment (NCT05763433).

Recruitment

Outpatients aged 18—75 yr undergoing elective upper limb
surgery (at or distal to the elbow) under single-shot axillary
brachial plexus block were included between April 2023 and
April 2024 (Supplementary material). Patients provided writ-
ten informed consent during the preoperative visit.

Exclusion criteria were patient refusal, contraindications to
intraoperative dexamethasone administration or post-
operative analgesic use (nonsteroidal anti-inflammatory drugs
[NSAIDs], paracetamol), pregnancy, diabetes mellitus, chronic
corticosteroid intake, and inability to complete question-
naires. A qualified anaesthetist performed ultrasound-guided
blocks, injecting mepivacaine 0.5% (4—5 mg kg™?). Dexameth-
asone (0.1 mg kg~! i.v.; maximum 10 mg) was administered
after the block and before surgical incision. The need for sur-
gical supplementation of the axillary brachial plexus block or
administration of systemic drugs such as sedatives, anxio-
lytics, or hypnotics was considered an exclusion criterion.

Data collection

On the day of surgery, average preoperative pain was assessed
using a numeric rating scale (NRS; from 0, no pain to 10,
maximal pain). Patients were also asked about recurring pre-
operative night-time awakening pain in the limb to be oper-
ated on. Preoperative medication intake, including analgesics,
was recorded.

Patients also completed questionnaires, including the
French version of the Pain Catastrophising Scale (PCS; 13
items, score ranging from O to 52) to assess negative thoughts
related to pain. Patients with scores >18/52 (above the 75th
percentile) were classified as high catastrophisers.??

Preoperative anxiety was evaluated using a validated
French version of the Amsterdam Preoperative Anxiety and
Information Scale (APAIS).?> The APAIS (scored from 6 to 30) is
a six-item self-assessment questionnaire that evaluates anx-
iety on four items (with a score >11 indicating severe anxiety)
and information-seeking on two items (a score >8 also sug-
gesting severe anxiety due to the need for information;
Appendix 1). The CSI-9, a shortened version of the Central
Sensitisation Inventory (CSI), was used to assess somatic and
emotional complaints linked to central sensitisation. A score
>20 on a 0 to 36 scale identifies central sensitisation.”* The
presence of a neuropathic component in preoperative pain
was assessed using the ‘Douleur Neuropathique 4’ (DN4)
questionnaire, with a threshold score of 4 on a 10-point
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scale.”> A preoperative blood sample was collected during
venous catheter placement to measure levels of high-
sensitivity C-reactive protein (hs-CRP) and the neutrophil-to-
lymphocyte ratio (NLR) as markers of inflammation.

Before surgery, effectiveness of the axillary brachial plexus
block was assessed with a cold test across the different nerve
territories. Two orthopaedic surgeons (OB and XL) performed
the procedures, all of which were conducted under axillary
brachial plexus block alone.

Postoperative care

Postoperative pain management was standardised. In the re-
covery room, all patients received an oral dose of ibuprofen
and paracetamol. If the postoperative pain score (NRS)
exceeded 4/10, the patient received 2 mg kg ! of tramadol i.v.
Patients were given instructions for managing pain after
discharge: 400 mg ibuprofen every 6 h, up to 3 g of paracetamol
per day, and oral tramadol as needed.

All patients were contacted by phone at 1, 4, and 30 days
and at 3 months after surgery by a research nurse. During each
call, postoperative pain intensity was assessed, including
average and maximum daily pain and nocturnal pain intensity
(NRS, 0—10). Rebound pain was defined as initial mild pain (<4/
10) when the patient left the recovery room, progressing to
severe pain (>7/10) (NRS, 0—10) occurring within the first hours
after resolution of the axillary brachial plexus block, typically
12 to 24 h after the procedure. The rebound pain threshold was
based on two recent prospective studies focusing on rebound
pain in upper limb surgeries under axillary brachial plexus
block.”*

Preoperative saliva analysis of annexin-A1l and
cortisol

For each patient, whole saliva was collected between 08:00 and
11:00 using a standard Salivette tube (Sarstedt, Lower Saxony,
Germany) following the manufacturer’s instructions. After
collection, the saliva sample was centrifuged and stored
at —80°C until analysis.

Annexin-Al and cortisol levels were measured in saliva
samples using the Invitrogen™ Human ANXA-1 ELISA Kit and
the Human Cortisol ELISA Kit (Thermo Fisher Scientific,
Waltham, MA, USA). The analyses were performed according
to the manufacturer’'s protocols without modification.
Enzyme-linked immunosorbent assay (ELISA) data were ana-
lysed using a microplate reader (absorbance at 450 nm) and
curve-fitting software to generate standard curves for
annexin-Al and cortisol.

Given the variability in salivary cortisol thresholds reported
in the literature based on laboratory standards and detection
methods, we selected a normal range of 1150—4160 pg ml™!
(25th—75th percentile). For annexin-Al, in the absence of
precise data in the literature, the analysis focused on trends
and correlations without arbitrary thresholds, to optimise
statistical sensitivity.

Statistical analyses and power analysis

Statistical analysis was performed using IBM SPSS Statistics
(version 29.0.1.0; Armonk, NY, USA), and results are presented
as proportions and means (sp). Parametric data were
compared using the Student t-test, whereas nonparametric
data were analysed using the Mann—Whitney test. Categorical

variables were assessed using 2 test or Fisher’s exact test. A P-
value <0.05 was considered statistically significant. A univar-
iate logistic regression model was used to assess the associa-
tion between rebound pain and preoperative risk factors, with
inclusion criteria of a P<0.1 in %2 or Mann—Whitney tests.

Considering an observed proportion of 23% of patients
experiencing rebound pain, we estimated a medium effect size
for logistic regression with five predictive variables.® To ach-
ieve a significance level of 0.05 and a power of 0.80, a minimum
of 91 participants was required for inclusion in the study.

Results

Of the 138 eligible patients scheduled for upper limb surgery
under peripheral nerve block, data from 104 participants were
analysed (Supplementary material). Participant characteristics
are reported in Table 1. Thirty-six participants (34.6%) devel-
oped rebound pain. Preoperative night-time awakening pain
(P=0.01), severe anxiety (P=0.02), and low salivary cortisol
levels (<1150 pg ml~?, P=0.02) were associated with the occur-
rence of rebound pain (Table 2). No significant relationship was
found with hs-CRP levels or the NLR ratio. Among participants
with low salivary cortisol (<1150 pg m1~?), nine (64%) developed
rebound pain, whereas five (36%) did not (P=0.02) (Table 2). The
Mann—Whitney test revealed no statistically significant corre-
lation between preoperative annexin-A1l levels and rebound
pain occurrence (P=0.06). The boxplots (Fig. 1a and b) show a
lower median and reduced dispersion of annexin-Al and
cortisol levels in the rebound pain+ group compared with the
rebound pain— group. Factors showing a significant relation-
ship with rebound pain occurrence (P<0.05) were included in
the regression analysis (Table 3).

Multivariable analysis identified severe anxiety (odds ratio
[OR]=3.54, P=0.01), night-time awakening pain (OR=3.09,
P=0.03), low salivary cortisol (OR=3.33, P=0.02), and high cat-
astrophising score (OR=4.14, P=0.01) as significant predictors
of rebound pain (Table 4).

Finally, at 3 months post-surgery, 28 participants (27%)
reported chronic pain (NRS >4/10). Among them, 14 belonged
to the rebound pain+ group (14/36, 38.9%), whereas 14 (14/68,
20.6%) were from the rebound pain— group (P=0.04).

Discussion

Although all participants in our study received intraoperative
dexamethasone (0.1 mg kg ! i.v.), 35% still exhibited rebound
pain when their axillary brachial plexus block resolved. Three
significant risk factors emerged from the screening of preop-
erative clinical parameters: high anxiety scores, high cata-
strophising score, and nocturnal awakening pain.
Additionally, participants with low salivary cortisol and
annexin-Al levels were more likely to experience rebound
pain when their block resolved despite dexamethasone
administration.

Our findings are of clinical interest for two principal rea-
sons. Firstly, the results highlight the lack of preventive effect
of dexamethasone against rebound pain in some patients,
with the phenotypes identified here. Secondly, our findings
contribute to a better understanding of rebound pain mecha-
nisms, which remain poorly understood.

Preoperative anxiety levels were assessed in our patients
using two tools: the APAIS (evaluating acute preoperative
anxiety) and the PCS (measuring anxiety related to pain
perception). High scores on the PCS and the APAIS
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Table 1 Participant characteristics. Results are expressed as
mean (standard deviation) unless otherwise indicated (me-
dian [25th—75th percentile]). Bone surgery: including fractures
and trapeziectomies, excluding any soft tissue surgery, cyst
excision, and tendon interventions. The absolute difference in
salivary annexin-A1l levels between the rebound pain+ and
rebound pain— groups was 29.5 ng ml~* (~41.3% of the overall
mean). APAIS, Amsterdam Preoperative Anxiety and Infor-
mation Scale; CSI-9, Central Sensitisation Inventory, nine
items; hs-CRP, high-sensitivity C-reactive protein; NLR,
neutrophil-to-lymphocyte ratio; PCS, Pain Catastrophising
Scale; preoperative NTAP, night-time awakening pain as re-
ported by the patient during the preoperative assessment.

n=104

Sex (female) (n)
Age (y1)
Rebound pain (n)
Bone surgery

59 (56.7%)
49.6 (20-74)
36 (34.6%)
62 (59.6%)

CSI-9 score (0—36) 20.5 (7)
Preoperative APAIS score (6—30) 12.6 (6.1)
PCS score (0—52) 13.2 (11.6)
Preoperative NTAP* (n) 13 (12.5%)
BMI score (kg m™2) 25.5 (4.4)
Preoperative hs-CRP (mg L) 5.5 (23.7)
Preoperative NLR score 2.3 (1.0)

Salivary annexin-A1l (ng ml~?)
Salivary cortisol (pg ml~?)

71.4 (45.4—108.2)
2270 (1150—4160)

* NTAP: Night-time awakening pain.

questionnaire were predictive of reduced dexamethasone ef-
ficacy in preventing rebound pain. Thus, high levels of pre-
operative anxiety, including pain perception-related anxiety,
that is, catastrophising, might be a reliable indicator of
reduced glucocorticoid responsiveness. These conditions,
often underestimated or overlooked, ideally require time and
sometimes specialised follow-up (psychologist, psychiatrist,
etc.) for optimal therapeutic management. APAIS was a
particularly relevant choice for the questionnaire used to
measure preoperative anxiety, not only because of its
simplicity and easy clinical use, but also because it specifically
evaluates preoperative anxiety related to stress in a surgical

context. Other anxiety scales, such as the State—Trait Anxiety
Inventory (STAI) score, have been validated in various clinical
contexts.”’ The STAI provides a comprehensive assessment of
anxiety, encompassing both current emotional responses and
chronic vulnerability to anxiety. However, use of STAl requires
more time for completion and interpretation, posing chal-
lenges in the clinical setting.?’

Salivary cortisol measurements were included to assess the
impact of factors such as chronic stress or chronic pro-
inflammatory conditions on glucocorticoid resistance.'®%2
Although stress typically elevates cortisol levels, recent
research has identified a paradoxical effect where chronic
stress (e.g. in post-traumatic stress disorder or burnout) leads
to reduced cortisol secretion (i.e. hypocortisolism) owing to the
hypothalamic—pituitary—adrenal axis dysregulation. Univari-
ate and multivariate analyses showed an association between
low salivary cortisol levels (<1150 pg ml™Y) and increased
rebound pain risk despite dexamethasone administration.

Persistent pro-inflammatory conditions can induce gluco-
corticoid resistance through several mechanisms such as
reduced histone deacetylase-2 expression and elevated
macrophage migration inhibitory factor levels.' In our study,
we assessed pro-inflammatory status both clinically and bio-
logically. Classical markers such as hs-CRP and the NLR score
showed no significant correlation with dexamethasone
response, which might be explained by the lack of specificity
of systemic markers to reflect the complexity of perioperative
inflammation, particularly the localised inflammatory reac-
tion at the surgical site.>*! Similarly, obesity, associated with
low-grade chronic inflammation, did not appear to be a risk
factor for reduced dexamethasone preventive effect in our
patients, which is consistent with a similar study that failed to
demonstrate reduced glucocorticoid sensitivity in obese pa-
tients.?” In contrast, preoperative nocturnal awakening pain,
caused by localised inflammation at the future surgical site,
was associated with reduced treatment efficacy. Nocturnal
pain, potentially related to night-time cortisol decline, could
reactivate inflammatory processes, worsening pain and dis-
rupting sleep.®

Fowkes and colleagues'® reported a positive correlation
between salivary cortisol and annexin-A1 levels. In our study,

Table 2 Impact of preoperative factors on rebound pain (rebound pain-+): rates with and without the presence of the preoperative
factor. Bone surgery: including fractures and trapeziectomies, excluding any soft tissue surgery, cyst excision, and tendon in-
terventions. Severe preoperative anxiety is an anxiety score >10, an information need score >8, or both on the APAIS. APAIS,
Amsterdam Preoperative Anxiety and Information Scale; CSI-9, Central Sensitisation Inventory, nine items; DN4, Douleur Neuro-
pathique 4 (neuropathic pain score); hs-CRP, high-sensitivity C-reactive protein; NLR, neutrophil-to-lymphocyte ratio; PCS, Pain
Catastrophising Scale; preoperative NTAP, night-time awakening pain as reported by the patient during the preoperative assessment.

*P<0.05.
Preoperative factor Rebound pain+ Rebound pain+ %2 value P-value
with factor (%) without factor (%)

Sex (female) 38.9 28. 8 1.15 0.28
Bone surgery 38.7 28.5 1.14 0.28
Positive central sensitisationCSI-9 score >20 38.4 30.7 0.68 0.40
Severe preoperative anxietyAPAIS score 50 27.1 5.50 0.02*
High catastrophising scorePCS score >18 54.1 29.1 3.62 0.06
BMI >30 kg m~—2 33.3 34.8 0.16 0.90
hs-CRP >3 (mg L) 42.8 315 1.10 0.20
NLR score >2.5 25 38.1 1.50 0.20
Preoperative NTAP 53.5 27.6 6.08 0.01*
Salivary cortisol <1147 (pg ml~ %) 52 29 6.10 0.02*
Salivary cortisol >4160 (pg m1™?) 40.7 324 0.61 0.42
DN4 score >4 36.8 34.5 0.37 0.80
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Fig 1. Distribution of preoperative salivary annexin-Al and
cortisol levels based on the occurrence of rebound pain in pa-
tients. (a) Distribution of preoperative salivary annexin-Al
concentrations in patients with (+) and without (-) rebound
pain. (b) Distribution of preoperative salivary cortisol concen-
trations in patients with (+) and without (-) rebound pain.

low annexin-Al and cortisol levels were associated with
reduced dexamethasone efficacy in preventing rebound pain.
Annexin-Al is a key marker of glucocorticoid sensitivity,
acting as a mediator of anti-inflammatory effects by reducing
neutrophil migration.’?**> Low cortisol levels have been
linked to downregulation of dexamethasone sensitivity in
leucocytes, that is, reduced inhibition of pro-inflammatory
cytokine release.'® Because annexin-A1 is a marker of gluco-
corticoid sensitivity, low levels might reduce the efficacy of
both endogenous and exogenously administered glucocorti-
co0id.’® In individuals with low annexin-A1l levels, increased
neutrophil infiltration associated with enhanced release of
pro-inflammatory mediators at the surgical site could exac-
erbate local inflammation, increasing the risk of rebound pain
despite dexamethasone administration.

Among the mechanisms underlying the rebound pain
phenomenon, an exacerbated local inflammatory reaction at

Table 3 Univariate logistic regression analysis of rebound pain
occurrence based on preoperative factors. Severe preopera-
tive anxiety is an anxiety score >10, an information need score
>8, or both on the Amsterdam Preoperative Anxiety and In-
formation Scale. The regression coefficient for annexin-Al
levels was negative in univariate analysis. Linear regression
analysis reveals a significant interaction between salivary
annexin-Al and cortisol (B=0.06, P<0.001), with no excessive
colinearity (variance inflation factor=1.00). B, Logistic regres-
sion coefficient; CI, confidence interval; OR, odds ratio; pre-
operative NTAP, night-time awakening pain as reported by
the patient during the preoperative assessment; PCS, Pain
Catastrophising Scale. *P<0.05.

B OR  95%CI P-value
Preoperative NTAP 1.106 3.02 1.23-7.41 0.02*
High catastrophisers  0.829 2.29 0.90-5.82 0.08
(PCS score >18)
Severe preoperative 1335 2.68 1.14—6.31 0.02*

anxiety
Low salivary cortisol ~ 1.09 2.97
(<1150 pg m1 ™Y
Salivary annexin-A1l
concentration
(ng ml™Y)

1.19-7.41 0.02*

—0.01 0.99 0.98-0.99 0.03"

the surgical site, facilitated by vasodilation induced by the
peripheral nerve block, has been proposed.”*° L.V. dexameth-
asone administration reduces the incidence of rebound pain
(15% vs 44%) and is also associated with decreased post-
operative release of pro-inflammatory cytokines (interleukin
[IL]-1B, IL-6, and tumour necrosis factor-a. [TNF-a]).>” Although
both i.v. and perineural dexamethasone reduce rebound pain,
i.v. dexamethasone appears to be more effective.®’ In a study
comparing the preventive effect of 5 mg dexamethasone
administered intravenously or perineurally during inter-
scalene plexus block, the duration of analgesia and the onset
of rebound pain were longer in the perineural group, whereas
the incidence of rebound pain was lower in the iv. dexa-
methasone group (20% vus 44%).%® These findings suggest a
more potent anti-inflammatory effect of i.v. dexamethasone
compared with that of perineural dexamethasone, which is
likely attributable to secondary systemic drug absorption.
Accordingly, in the large retrospective study of Barry and
colleagues,’ duration of sensory block was not associated with
the incidence or severity of rebound pain.

Finally, our results suggest an association between post-
operative rebound pain and the persistence of pain at 3
months after surgery. Although the study was not designed to
explore the relationship between rebound pain and chronic
postsurgical pain, the findings underline the link between
acute postoperative pain intensity and a potential progression
to chronic pain.>° Therefore, optimising rebound pain pre-
vention could help reduce the risk of chronic postoperative
pain, particularly in the setting of orthopaedic procedures
where more than half of patients report long-lasting pain
beyond 3 months.*°

In personalised medicine, identifying predictive factors of
therapeutic effectiveness can guide clinical management. At-
risk patients could benefit from enhanced monitoring,
improved education on analgesia, and customised analgesic
strategies. Increasing the dexamethasone dose could also be
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Table 4 Significant risk factors associated with the occurrence of rebound pain by multivariate logistic regression. Severe preoperative
anxiety is an anxiety score >10, an information need score >8, or both on the Amsterdam Preoperative Anxiety and Information Scale.
The regression coefficient for annexin-A1l levels was negative in multivariate analysis. Linear regression analysis reveals a significant
interaction between salivary annexin-A1l and cortisol (B=0.06, P<0.001), with no excessive colinearity (variance inflation factor=1.00).
B, logistic regression coefficient; CI, confidence interval; OR, odds ratio; preoperative NTAP, night-time awakening pain as reported by
the patient during the preoperative assessment; PCS, Pain Catastrophising Scale. *P<0.05.

Adjusted B Adjusted OR 95% CI P-value
Preoperative NTAP 1.13 3.09 1.13-7.65 0.03*
High catastrophisers (PCS score >18) 1.42 4.14 1.32—12.99 0.01*
Severe preoperative anxiety 1.26 3.54 1.31-9.55 0.01*
Salivary cortisol (<1150 pg ml~?) 1.20 3.33 1.17-9.50 0.02*
Salivary annexin-A1 concentration (ng ml~?) —0.01 0.99 0.98—0.99 0.02*

considered for patients with specific preoperative risk factors.
Although our results suggest that low cortisol levels reduce
dexamethasone efficacy, a higher dose might paradoxically
benefit high-risk patients. Indeed, one study reported a lower
incidence of rebound pain (9%) in a similar setting with a
dexamethasone dose of 16 mg, twice the dose used in our
study (34.6% rebound pain).” Given the potential side-effects of
glucocorticoids (e.g. hyperglycaemia, infection risks), targeting
patients who could benefit from higher doses would be
appropriate.® Future studies should assess the potential ben-
efits of higher dexamethasone doses to prevent rebound pain
in patients with high preoperative anxiety, high catastroph-
ising, and severe nocturnal pain.

Strengths and limitations

This study is the first to explore the variability in dexameth-
asone efficacy for rebound pain prevention. Several method-
ological limitations must be acknowledged. Saliva samples
were collected in the morning without standardised timing,
which could introduce bias due to diurnal cortisol variation.
Additionally, we assessed baseline cortisol levels using a sin-
gle measurement, without repeated measures or stress as-
sessments, and we did not perform stress or ACTH challenge.
Our results suggest that annexin-Al could be a useful
biomarker for predicting the effectiveness of dexamethasone
in preventing rebound pain. However, saliva analysis requires
specialised expertise and infrastructure, limiting its regular
clinical use. Moreover, we did not assess blood pro-
inflammatory cytokine release in patients with or without
rebound pain, nor did we correlate it with salivary annexin-Al
levels. Finally, the absence of a control group without dexa-
methasone administration could limit our findings on dexa-
methasone efficacy in subgroup analysis.

In conclusion, this study highlights the variability in the
efficacy of i.v. dexamethasone in preventing rebound pain.
Limited efficacy was related to specific individual preoperative
factors such as severe anxiety, high catastrophising, nocturnal
pain, and reduced salivary cortisol levels. These results also
support the hypothesis that the extent of the local inflam-
mation caused by surgical trauma and exacerbated by pe-
ripheral nerve block is a major mechanism underlying the
rebound pain phenomenon.
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Amsterdam Preoperative Anxiety and Information Scale
(APAIS): List of Six Items

Original items French items

1. I am worried about
anaesthesia

2. The anaesthesia is
constantly on my mind

3. I would like to know as
much as possible about

Je suis inquiet a propos de
mon anesthésie

Je pense continuellement a
mon anesthésie

Je désire savoir tout ce qui est
possible a propos de mon

anaesthesia anesthésie
4.1 am worried about the Je suis inquiet(e) a propos de
procedure mon opération

5. The procedure is
constantly on my mind

6. I would like to know as
much as possible about
the procedure

Je pense continuellement a
mon opération

Je désire savoir tout ce qui est
possible a propos de mon
opération
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Appendix 1.

The APAIS is a six-item self-assessment questionnaire. Each
element is rated from 1 (‘not at all’) to 5 (‘extremely’). Four
items assess anxiety (the patient with a score >11 is
considered to be very anxious), and two items assess the
desire for information (the patient with a score >8 is
considered to be very anxious because there is a correlation
between the need for information and anxiety). The score
may range from 6 (‘no anxiety’) to 30 (‘very anxious’).

From Maurice-Szamburski A, Loundou A, Capdevila X, Bruder

N,

Auquier P. Validation of the French version of the

Amsterdam Preoperative Anxiety and Information Scale
(APAIS). Health Quality Life Outcomes 2013; 11: 166.
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