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An Effectiveness and Tolerability of Tapentadol Nasal Spray in Low Back
Pain

Sunil Shetty1 , Shikhar Singhl , Sachin Kale', Jatin Pawar, Veeramreddy TS Manohar Rayudu1 ,
Ojas Gehlot'

Learning Point of the Article:
Tapentadol nasal spray provides rapid, effective, and well-tolerated pain relief in patients with acute low back pain, significantly improving
sleep quality and minimizing the need for rescue medication—supporting its potential as a safe, real-world treatment option.

Introduction: Low back pain (LBP) is one of the most prevalent musculoskeletal conditions, leading to significant disability and healthcare
burden worldwide. Effective pain relief with minimal side effects is crucial for improving patient outcomes. Tapentadol, a dual-mechanism
opioid with p-opioid receptor agonism and norepinephrine reuptake inhibition, has shown potent analgesic effects. Intranasal administration is
an emerging route that ensures rapid absorption and enhanced efficacy. However, limited real-world data exist on the clinical use of tapentadol
nasal spray (NS) in LBP management. This study aimed to evaluate the effectiveness and tolerability of tapentadol NS in patients with LBP.
Materials and Methods: This investigator-initiated, retrospective, real-world, observational study analyzed data from electronic medical
records of adult LBP patients <65 years old treated with tapentadol NS for three consecutive days. The primary endpoint was change in score on
the numeric pain rating scale (NPRS). The secondary endpoints were the proportion of patients requiring rescue medicine, change in global
sleep quality score, and incidence of adverse events (AEs).

Results: A total of 300 patients were included in the analysis. The mean + standard deviation NPRS pain score decreased significantly from 7.00
+0.80 on day O to 1.38 + 0.45 on day 3, reflecting an 80.29% reduction (P < 0.001 for all changes from baseline). Notably, 99.00% of patients
achieved >51% pain reduction by day 3. Similar trends were observed across different age groups and between male and female patients. Only
1.67% (5/300) of patients required rescue medication (intravenous paracetamol). A significant improvement in sleep quality (P < 0.001) was
also noted. Importantly, no AEs were reported, indicating excellent tolerability of tapentadol NS.

Conclusion: Tapentadol NS demonstrated significant pain reduction and improvement in sleep quality in adult patients with LBP. The therapy
was well tolerated, with no reported AEs and a minimal requirement for rescue medication. These findings suggest that tapentadol NS is an
effective and safe treatment option for acute LBP. Future prospective studies with a longer follow-up period and a comparative analysis with
otheranalgesic formulations are warranted to further establish its role in LBP management.

Keywords: Tapentadol,lowback pain, tapentadol nasal spray, pain reduction, sleep quality, tolerability.

Introduction 2020, accounting for 8.1% of all-cause years living with disability.

Low back pain (LBP) is the leading cause of disability, with 1he projected estimate of affected individuals for 2050 is 843
approximately 1 in 13 (or 619 million) people affected globallyin million, with Asia being one of the regions expected to have the
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Table 1: Baseline characteristics of patients

Age (years)
Mean+SD 44.93+18.17
SEM 1.05
Median (min, max) 45.00 (7.00, 86.00)
Age-groups (years), n (%)

<20 27 (9.00)
21-40 109 (36.33)

41-60 98 (32.67)

>60 66 (22.00)

Sex, n (%)
Male 183 (61.00)
Female 117 (39.00)
NPRS score, n (%)

6 95 (31.67)
7 109 (36.33)

8 96 (32.00)

Sleep score, n (%)

0 284 (94.67)

1 16 (5.33)

SD: Standard deviation, SEM: Standard error of mean, NPRS: Numeric
pain rating scale

greatest growth in terms of diagnosed cases. The growing and
aging populace is the chief contributor to the ever-increasing
burden of LBP worldwide [1].

LBP bears both neuropathic and nociceptive components
which complicate its management [2]; several guidelines and
treatment strategies have been proposed for management [ 3,4].
Potent pain relievers including opioids have been used to
alleviate LBP; however, evidence on their effectiveness remains
scarce [ S, 6]. Tapentadol, a dual-mechanism opioid, acts as a p-

opioid receptor agonist and a norepinephrine reuptake
inhibitor. This synergistic activity increases its potency as an
analgesic that acts centrally to attenuate pain, with salient
features such as efficacy comparable to other opioid analgesics,
favorable efficacy/side-effect ratio, and reduction in adverse
effects typically associated with classical opioids [ 7].

Tapentadol was found to effectively relieve moderate-to-severe
chronic LBP with better gastrointestinal tolerability than
oxycodone HCI CR [8] and with higher efficacy than tramadol
[9]. It was associated with improvements in pain intensity and
quality-of-life measures in a phase 3b study by Baron et al. [10]
and resulted in long-term pain relief [11] in patients with
chronic LBP. Results from observational/retrospective studies
[12-15] are also in concordance with data from these

interventional trials.

Despite the advantages of oral tapentadol, it has limitations
including low bioavailability, low lipid solubility, lack of
analgesic effects of the majority of its metabolites, relatively
slow absorption that is inadequate for management of
breakthrough pain, gastrointestinal adverse effects, and low
patient adherence due to a less-acceptable taste. Intranasal
administration using an alternate formulation facilitates rapid
absorption and fast onset of action and has been reported to
enhance efficacy [16].

Intranasal drug delivery is a safe and effective alternative to oral,
intravenous (IV), and intramuscular modes of medication
administration. The procedure is technically simple and non-
invasive, thus reducing patient suffering. It has quick absorption
and rapid onset, thus avoiding delays in pain management and
often, reduced side effects due to a more targeted delivery.
Rapid absorption is primarily due to the rich vasculature in the
submucosa of nasal cavity, and rapid action is because this route
targets the central nervous system, which is especially crucial
for intranasal analgesics. This mode of administration also
bypasses the metabolic first-pass effect which, in turn, increases

NPRS score

Table 2: Change in score on numeric pain rating scale

n=300

Change from day 0

Change from day 1

Mean1SD | SEM| Median (min, max) | Mean change*SE (95% Cl), P-value | Mean changeSE (95% Cl), P-value
Day 0 7.00+0.80 [ 0.05| 7.00 (6.00, 8.00) NA NA
Day 1 4.69+0.74 1 0.04| 4.71(2.71, 6.14) 2.31+0.06 (2.16, 2.47), <0.001*** NA
Day 2 2.61+0.78 [ 0.05| 2.50(1.00, 5.00) 4.390.06 (4.24, 4.55), <0.001*** |  2.08+0.06 (1.93, 2.23), <0.001***
Day 3 1.38+0.45(0.03| 1.25(1.00, 2.75) 5.63%0.06 (5.47, 5.78), <0.001*** |  3.31+0.06 (3.16, 3.46), <0.001***
Average (day 1-3) | 3.25+0.62 | 0.04| 3.27(1.80, 4.80) NA NA
Visit interaction | <0.001***
NPRS: Numeric pain rating scale, SEM: Standard error of mean, Cl: Confidence interval, SE: standard error
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Table 3: Change in score on numeric pain rating scale in patients of different age-groups

NPRS score Change from day 0 Change from day 1
Median Mean change1SE (95% Cl), Mean change1SE (95% Cl),
MeaniSD SEM
(min, max) P-value P-value
Age-group: <20 years (n=27)
Day 0 7.0740.83 | 0.16/7.00 (6.00,8.00)  |NA NA
Day 1 4.69+0.63 | 0.12|4.57 (3.43,6.00)  |2.39+0.17 (1.93, 2.84), <0.001***  [NA
Day 2 2.64+0.59 | 0.11]2.75(1.25,3.50)  |4.44+0.17 (3.98, 4.89), <0.001***  [2.05+0.17 (1.59, 2.51), <0.001***
Day 3 1.35£0.36 | 0.07|1.25(1.00,2.50)  [5.7240.17 (5.27, 6.18), <0.001***  |3.34+0.17 (2.88, 3.79), <0.001***
Average (day 1-3) |3.25+0.49 | 0.09|3.27 (2.27, 4.13) NA NA
Age group: 21-40 years (n=109)
Day O 6.99+0.76 | 0.07|7.00 (6.00, 8.00) NA NA
Day 1 4.71+0.72 | 0.07|4.71 (3.14, 6.14) 2.28+0.09 (2.03, 2.53), <0.001*** NA
Day 2 2.61+0.79 | 0.08]2.50 (1.00, 5.00) 4.3840.09 (4.13, 4.63), <0.001***  |2.10+0.09 (1.85, 2.35), <0.001***
Day 3 1.3840.47 | 0.04(1.25 (1.00, 2.75) 5.61+0.09 (5.36, 5.87), <0.001***  13.33+0.09 (3.08, 3.58), <0.001***
Average (day 1-3) [3.2610.69 | 0.06/3.27 (2.00,4.80)  [NA NA
Age-group: 41-60 years (n=98)
Day O 6.99+0.84 | 0.09|7.00 (6.00, 8.00) NA NA
Day 1 4.69+0.82 | 0.08]4.71 (2.86, 6.14) 2.3040.11 (2.02, 2.59), <0.001*** NA
Day 2 2.63+0.85 | 0.09|2.50 (1.00, 4.50) 4.3610.11 (4.07, 4.64), <0.001***  |2.05+0.11 (1.77, 2.43), <0.001***
Day 3 1.39+0.45 | 0.05[1.25 (1.00, 2.75) 5.60£0.11 (5.31, 5.89), <0.001***  3.30£0.11 (3.01, 3.58), <0.001***
Average (day 1-3) [3.2610.69 | 0.07|3.27 (1.87,4.67)  [NA NA
Age-group: >60 years (n=66)
Day 0 7.02+0.79 0.1/7.00 (6.00, 8.00) NA NA
Day 1 4.66x0.72 | 0.09/4.64 (2.71, 6.14) 2.35+0.12 (2.04, 2.67), <0.001*** NA
Day 2 2.57+0.75 | 0.09(2.50 (1.00, 4.75) 4.45+0.12 [4.13, 4.77], <0.001***  |2.0940.12 (1.77, 2.34), <0.001***
Day 3 1.37+0.44 | 0.05[1.25 (1.00, 2.50) 5.65+0.12 [5.33, 5.97], <0.001***  |3.30£0.11 (3.01, 3.58), <0.001***
Average (day 1-3) [3.2240.60 | 0.07/3.23 (1.80,4.80)  [NA NA
NPRS: Numeric pain rating scale, SEM: Standard error of mean, Cl: Confidence interval, SE: standard error

[21] in postoperative patients and compared to diclofenac
tablet in patients after tooth extraction [22]. To the best of our
knowledge, there is no reported evidence for the effectiveness
and tolerability of tapentadol NS in LBP of patients with LBP
treated using Tapentadol N'S.

peak plasma concentrations and bioavailability. However, there
is limited evidence on the effectiveness of intranasal analgesics
for LBP [17-20].

Tapentadol nasal spray (NS) was found to be more effective
compared to IV tramadol [16] and intramuscular diclofenac
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Table 4: Change in score on numeric pain rating scale in male and female patients

NPRS score Change from day 0 Change from day 1
MeantSD SEM Median (min, max) Mean changexSE (95% Cl), P-value Mean changezSE (95% Cl), P-value
Male (n=183)
Day 0 6.93+0.80 | 0.06(7.00 (6.00, 8.00) NA NA
Day 1 4.62+0.73 | 0.05(4.57 (3.14, 6.14) 2.3140.04 (2.21, 2.42), <0.001*** NA
Day 2 2.54+0.79 | 0.06|2.50 (1.00,5.00)  |4.40%0.05 (4.26, 4.53), <0.001***  |2.08+0.03 (2.00, 2.17), <0.001***
Day 3 1.33+0.43 | 0.03(1.25 (1.00, 2.75) 5.61+0.05 (5.47, 5.75), <0.001***  |3.29+0.04 (3.18, 3.41), <0.001***
Average (day 1-3) |3.19+0.62 | 0.05/3.07 (2.00,4.80)  [NA NA
Female (n=117)
Day 0 7.11+0.79 | 0.07|7.00 (6.00, 8.00) NA NA
Day 1 4.79+0.75 | 0.07|5.00 (2.71, 6.14) 2.3210.05 (2.19, 2.45), <0.001***  |NA
Day 2 2.73+0.76 | 0.072.75 (1.00, 4.50) 4.38+0.06 (4.22, 4.55), <0.001***  [2.07+0.04 (1.96, 2.17), <0.001***
Day 3 1.45+0.46 | 0.04{1.25 (1.00, 2.75) 5.6610.07 (5.48, 5.83), <0.001***  |3.34+0.06 (3.19, 3.49), <0.001***
Average (day 1-3) (3.35+£0.62 | 0.06/3.40 (1.80, 4.80) NA NA
Comparison between male and female subjects, Mean differencexSE (95% Cl), P-value
Day 0 -0.18+0.09 (-0.36, 0.01), 0.062
Day 1 -0.17+0.09 (-0.44, -0.00002), 0.050
Day 2 -0.13+0.05 (-0.23, -0.02), 0.018*
Day 3 -0.13+0.05 (-0.23, -0.02), 0.018*
NPRS: Numeric pain rating scale, SEM: Standard error of mean, Cl: Confidence interval, SE: Standard error
Materials and Methods The patients were identified using system-generated unique
Study design IDs, thus ensuring confidentiality. The trial was registered with

This investigator-initiated, retrospective, real-world,
observational study was conducted at the Department of
Orthopedics of a single study site using data from EMRs of
patients treated with tapentadol NS for management of LBP
between February 2021 and August 2022. The EMRs
contained patient-reported pain and sleep assessment, as
recorded on the 11-point numeric pain rating scale (NPRS; 0:
no pain; 10: worst pain imaginable) and global sleep quality
scale (0: no sleep difficulty; 1: mild sleep difficulty; and 2:
moderate sleep difficulty), respectively. Data were retrieved
from EMRs for multiple time points on 3 consecutive days after
baseline (day0).

Ethical considerations

This study was conducted according to the “National Ethical
Guidelines for Biomedical and Health Research involving
Human Participants,ICMR, 2017” and initiated after obtaining
written approval from the Institutional Ethics Committee for
Biomedical and Health Research (IECBH) of the study site.

the Clinical Trials Registry-India (CTRI) on May 14, 2024
(reference number: CTRI/2024/05/067264).

Study objectives and study endpoints

The current study aimed to assess the effectiveness and
tolerability of tapentadol NS in LBP. Toward this, the primary
endpoint was a change in pain severity based on NPRS. The
secondary endpoints were the proportion of patients requiring
rescue medicine (IV or IV paracetamol), change in the global
sleep quality score, and incidence of adverse events (AEs;
nausea, vomiting, dizziness, and allergic reactions post-
medication).

Samplessize

An observational study using tapentadol NS for the
management of postoperative pain showed an 84.28%
improvement in postoperative pain at the end of 72 hin patients
[16]. Based on these results, a total of 300 patients was
computed for the current study to observe similar improvement
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Figure 1: Pain scores upon tapentadol nasal spray adiministration.

with 95% confidence interval (CI) and ~4% margin of error,
considering 5% missing data.

Eligibility criteria

Data from 18 to 65-year-old patients were included in the study
only if all the following criteria were satisfied: Patients with a
medical history and physical and neurological examinations
that supported a clinical diagnosis of acute/chronic LBP felt
down to the lower leg below the knee, patients with data
available on pain and sleep scores, patients with a minimum
pain score of 4 on NPRS, and patients who were medically
stable on the basis of physical examination, medical history,
vital signs, and clinical laboratory tests performed prior to
commencement of tapentadol NS administration.

The following were the exclusion criteria of the study: History
of hypersensitivity to tapentadol, active or suspected
gastrointestinal ulcers, bleeding, or motility disorders within 6
months and recent intranasal medication within 72 h preceding
commencement of tapentadol NS administration, concurrent
use of tricyclic antidepressants, selective serotonin reuptake
inhibitors, selective noradrenaline reuptake inhibitors,
anticonvulsants, neuroleptics, triptans, steroids, monoamine
oxidase inhibitors, or drugs with potential to lower seizure
threshold within 4 weeks before tapentadol NS administration,
history of seizures, mild-to-moderate traumatic brain injury,
stroke, or brain neoplasm within 1 year or severe traumatic brain

injury within 15 days before tapentadol NS administration, or
clinically significant electrocardiogram abnormalities.

Statistical methods

All statistical methods were based on the International Council
for Harmonization E9 document “Statistical Principles for
Clinical Trials” and performed using IBM Statistical Packages
forthe Social Sciences29.0.2.0. The null hypothesis of the study
was that tapentadol NS administration has no effect in the
management of pain (P > 0.05), whereas the alternate
hypothesis was that tapentadol NS administration has an effect
in pain management (P < 0.05). Quantitative data were
expressed as mean * standard deviation (SD), median,
minimum and maximum, standard error of the mean, standard
error, and 95% CI, as appropriate. Categorical variables were
reported as proportion/percentage. Scores on NPRS were
analyzed using one-way or repeated measures analysis of
variance with post hoc (Bonferroni correction); P < 0.05 was
considered statistically significant.

Results
Baseline characteristics of patients
Data from a total of 300 patients was included for analysis. As
per the EMRs, tapentadol NS was administered ata dose 0f22.5
mg per spray in each nostril (45 mg/dose) every 4-6 h for a
period of 3 consecutive days. Among the patients, 183/300
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(61.00%) were male and 117/300 (39.00%) were female. The
mean * SD age of patients was 44.93 £ 18.17 years and the
median age was 45 years; the mode value of age was 60 years.
The majority (36.33%) of the patients were between 21 and 40
years old. The pain score at baseline (on NPRS) ranged
between 6 and 8, with most patients (36.33%) having a score of
7. Most patients (94.67%) did not have sleep difficulty at
baseline (Table 1). Lumbar canal stenosis was the most
commonly-detected cause of LBP, being diagnosed in 85
(28.3%) patients.

Change in painscore

The mean + SD pain score reduced from 7.00 + 0.80 on day 0 to
4.69+0.74onday 1,2.61 £0.78 onday2,and 1.38 £0.45 on day
3; all changes from day 0 or day 1 to subsequent days were
statistically significant (P < 0.001 for all). Thus, tapentadol NS
administration reduced above-moderate pain to below-
moderate levels at as early as 2 days post-treatment initiation.
The pain score at day 3 ranged between 1 and 2.75 (Table 2).
Pain intensity decreased by 80.29% from day 0 to day 3. Except
for three patients, the rest (99.00%) had >51% reduction in
pain. Therecorded pain scores are givenin Fig. 1.

Analysis of patients from different age groups showed that pain
intensity or NPRS score reduced significantly from day 0 or day
1 to subsequent days in all age-groups (P < 0.001 for all). The
percentage of reduction in pain intensity was comparable
among the age-groups (<20 years: 80.91%; 21-40 years:
80.26%; 4160 years: 80.11%; >60 years: 80.48%) (Table 3).
Both male and female patients showed significant reduction in
pain intensity or NPRS score from day 0 or day 1 to subsequent
days (P < 0.001 for all) (Table 4). From day 0 to day 3, pain
intensity was reduced by 80.81% in male patients and 79.61% in
female patients.

Requirement ofrescue medicine

Rescue medication (IV paracetamol) was required in only
5/300 (1.67%) patients on day 1 of whom 4/300 (1.33%)
patients continued the same on day 2. By day 3, none of the
patients required rescue medication.

Change in globalsleep qualityscore

Mild sleep difficulty (score = 1) was reported by 16 (5.33%)
patients on day 1 which resolved on subsequent days. Overall,
there was a significant improvement in sleep quality from a
mean score of 0.05 on day 1 to “no sleep difficulty” (score = 0)
onsubsequent days (P < 0.001 forall).

Incidence of Aes

No AEswere reported.

Discussion

LBP is a debilitating condition that impairs daily activities and
diminishes the quality of life. A treatment modality that
provides quick relief to patients with minimal side effects is the
need of the hour in current times with ever-increasing incidence
of the condition not only in the elderly but also in young adults.
Most patients (36.33%) in the current study were in the age
group of 21-40years.

Tapentadol is known to be a potent analgesic. It was reported to
be advantageous over other analgesics in terms of pain control
and less need for reassessments [ 13]. Analysis of real-world data
proved the effectiveness and tolerability of tapentadol in
patients with considerable pain despite treatment with less
potent pain medications [14]. However, its oral mode of
administration has drawbacks such as slow onset of action,
gastrointestinal adverse effects, and lower patient
tolerability/adherence. For instance, multiple AEs were
reported in a study that proved long-term pain relief with
reduced segmental sensitization using oral tapentadol [11] as
well as in a randomized study that showed improvements in
pain intensity and quality of life upon tapentadol
administration [10]. Gastrointestinal tolerability of oral
tapentadol was found to be better than oxycodone HCI CR with
effective pain relief [ 8,23 ]; however, 43.7% of patients reported
gastrointestinal AEs in a randomized controlled trial by Buynak
et al. [8] Taken together, evidence from the literature suggests
that oral tapentadol is effective in the alleviation of LBP, but it
has considerable side effects. Administering tapentadol
intranasally overcomes these limitations and therefore,
provides an alternative option to physicians toward patient care.
Tapentadol NS thus combines the effectiveness of tapentadol
with additional benefits of quick onset of action and reduced
gastrointestinal AEs [16], advantages that are concordant with
the intranasal route of medication administration [17, 18, 19,
20].

In the current study, Tapentadol NS was found to be effective in
attenuating LBP in both male and female patients and in
patients from all groups (18-65 years). An overall reduction of
pain intensity by 80.29% was achieved after 3 days of tapentadol
NS administration; the percentage of reduction was >80% in all
age groups. There was a significant improvement in sleep
quality with no reported AEs during the 3 days of treatment.
Most patients (98.33%) did not require any rescue medications.
Findings from LBP patients in this study are concordant with

those reported in postoperative patients in an earlier
observational study wherein a decrease in pain intensity by
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84.29% was observed after 72 h with significantimprovement in
sleep quality, minimal requirement of rescue medication, and
no reported AEs [ 16]. Another study in post-operative patients
also reported significant pain relief using tapentadol NS [21];
similar observations were made in arandomized controlled trial
wherein patients treated with tapentadol NS did not experience
any pain after tooth extraction and did not require rescue
analgesics [22].

Earlier studies reported the efficacy of oral tapentadol in LBP.
For instance, a 50% pain relief was achieved in 66% of patients
<65 years of age after 4 months of treatment [ 12]. A recent study
reported 50% pain reduction after 4 weeks of treatment with
oral tapentadol; AEs included nausea, dizziness, and
constipation [9]. In comparison, >51% pain reduction was
noted in 99% of patients in the current study with no reported
AEs during tapentadol NS treatment for 3 days.

Opverall, this study proves the effectiveness and tolerability of
tapentadol NS and adds worthy evidence to support its use in
LBP in addition to pain associated with surgery and tooth
extraction as reported by earlier researchers [16,21,22].
However, this study is limited by the 3-day duration of follow-
up and the lack of a comparator in the analysis. The dependence
of conclusions on patient-reported outcomes and the fact that
this is a retrospective study might also introduce bias. A
longitudinal study for a longer period of follow-up would be
useful to investigate symptom recurrence after completion of
treatment and to assess whether further interventions are
required; such a study would also inform on AEs, if any. Long-
term pain relief using oral tapentadol has been reported earlier
[11, 23]; similar studies are required to be performed using

tapentadol NS in order to strengthen the basis for advocating
this relatively newer mode of administration of the analgesic. It
should be remembered that not all patients might be
compatible with intranasal administration of medication; for
instance, patients with significant compromise of nasal
passages, mucosa, or airway cannot undergo intranasal
treatment [17].

Conclusion

Tapentadol NS was found to be effective and well-tolerated in
adult male and female patients of different age groups
diagnosed with LBP; pain alleviation was noted as concomitant
with improvement in sleep quality and absence of side effects.
Intranasal administration offers rapid absorption and minimal
side effects. Pain reduction was significant, with >99% of
patients experiencing >51% relief. No AEs were reported,
making it a safe alternative to oral opioids. More extensive trials
are needed to confirm long-term effectiveness.

Clinical Message

The findings of this study suggest that tapentadol NS is an effective
and well-tolerated option for the rapid relief of LBP. Its ability to
provide significant pain reduction and improve sleep quality
highlights its potential as a valuable treatment alternative,
particularly for patients requiring fast-acting analgesia. Clinicians
should consider tapentadol NS as part of a comprehensive pain
management strategy, ensuring appropriate patient selection and
monitoring for optimal outcomes.
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