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Objective: This analysis reports the healthcare professional global assessment (HPGA) and
patient global assessment (PGA) scores and the adverse event (AE) profile by age, body
mass index (BMI), sex, and race from the three Phase III registration studies for sufentanil
sublingual tablet (SST) 30 mcg.
Methods: Global assessments and treatment-related AEs were analyzed from patients treated
with SST 30 mcg for moderate-to-severe acute pain following surgery or in the emergency
department (ED). Pooled data were analyzed across patient demographic subgroups.
Results: A total of 283 patients were included in the HPGA/PGA analyses. The majority
underwent abdominal surgery, with the remaining patients undergoing orthopedic or “other”
types of surgery. Overall, SST 30 mcg was highly rated by both healthcare professionals and
patients across the demographic subgroups. A total of 323 patients were included in the safety
evaluation. The majority of patients did not experience any SST-related AEs; however, those that
did experienced common opioid-related side effects such as nausea, headache, dizziness, and
vomiting. No patients experienced unexpected AEs or required the use of naloxone.
Conclusion: SST 30 mcg was highly rated and well tolerated across demographic sub
groups with the majority of patients not experiencing any adverse event related to SST 30
mcg. These findings support the use of sublingual sufentanil in all adult patients, regardless
of age, BMI, sex, or race for the treatment of moderate-to-severe acute pain.
Keywords: acute pain, demography, global assessment, sublingual administration,
sufentanil, surgery
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Inadequate pain management in the postsurgical or emergency department (ED)
setting can result in increased hospital stays, longer stays in the post-anesthesia care
unit (PACU) or ED, poor patient satisfaction, and poor long-term outcomes.1–3 To
date, effective management of moderate-to-severe acute pain in a medically super
vised setting, whether following a surgical procedure or in the ED, commonly
incorporates the use of intravenous (IV) opioids, commonly morphine or hydro
morphone, given the slow onset of action of oral pain relievers.4,5 While relatively
faster in onset than the oral route, IV morphine and, to a lesser extent, IV hydro
morphone have slow blood:brain equilibration half-lives and active glucuronide
metabolites, which can lead to dose-stacking and the risk of cognitive impairment
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and/or respiratory depression – especially in elderly
patients or patients with renal or hepatic impairment.6–8
Due to the adverse event profile of these drugs, IV fenta
nyl may often be considered preferable to morphine and
hydromorphone, especially in short-term care settings,
such as the ED, operating room, or PACU. Fentanyl is
lipophilic, has a rapid blood:brain equilibration half-life
and no active metabolites.9,10 These properties result in
a rapid onset of action following IV administration; how
ever, fentanyl has a very fast distribution (1.7 min) and
redistribution (13 min) half-life, resulting in the need for
frequent redosing of the drug.11
Sufentanil, a fentanyl analog, has the highest therapeu
tic index (ratio of lethal dose to effective dose) of the
commonly used opioids, and, compared to fentanyl, has
been shown to cause less respiratory depressive effects and
possibly less cognitive dysfunction.12–15 Sufentanil is
more than twice as lipophilic as fentanyl and has rapid
blood:brain equilibration and no active metabolites, but
also suffers from a rapid offset of effect when adminis
tered IV due to its distribution half-life of 1.4 minutes and
redistribution half-life of 17 min.9,16,17 Therefore it
appears as an ideal opioid for management of acute pain
in medically supervised settings if the duration of action
could be prolonged.
Sufentanil sublingual tablet 30 mcg (SST; DSUVIA®;
AcelRx Pharmaceuticals Inc., Redwood City, CA) was
developed to leverage the positive attributes of sufentanil
to provide rapid, non-invasive relief of moderate-to-severe
acute pain in a hospital, ambulatory surgery center or other
medically supervised setting.18 The sublingual route of
administration results in a 17-fold lower mean Cmax com
pared with IV sufentanil administration.19 Importantly, the
sublingual route also prolongs the mean plasma half-time
(time from Cmax to 50% of Cmax) from 0.2 to 2.5
hours.19,20 This unique pharmacokinetic profile provides
pain relief within 15 minutes that lasts for up to three
hours.21 Prior to FDA-approval in November 2018, SST
30 mcg was evaluated in three Phase III studies which
showed significant reductions in acute pain following sur
gery and in the ED with no cases of respiratory depression
requiring naloxone or unexpected non–opioid-related side
effects.21–23 Previous publications have reported the
pooled pain intensity results and safety profiles across
these studies.24,25 Since adverse events associated with
opioid administration and patient’s and healthcare profes
sional’s satisfaction with pain control may vary by patient
demographic, it is important to analyze these outcomes
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based on demographic subpopulations. The current study
contains a pooled analysis across the three Phase III stu
dies of SST 30 mcg of the healthcare professional global
assessment (HPGA) and patient global assessment (PGA)
scores and the adverse event (AE) profile by age, body
mass index (BMI), sex, and race.

Methods
Study Design
HPGA, PGA, and safety data for these analyses were
pooled from three Phase III clinical studies for SST 30
mcg (SAP301/NCT02356588, SAP302/NCT02447848,
and SAP303/NCT02662556). In each study, SST 30 mcg
was administered to patients with acute pain who were
classified as American Society of Anesthesiologists (ASA)
Class I–III; 52% were classified as ASA II or III (eg, had
at least one comorbidity).25 All patients were non-opioid
tolerant, taking ≤15 mg oral morphine milligram equiva
lents (MME) daily within the previous three months. SST
30 mcg was administered via a prefilled single-dose appli
cator as needed, but no more than once per hour. The full
study designs of these clinical trials have been described
previously; but briefly, SAP301 (n = 107 SST-dosed
patients) was a multi-center, randomized, double-blind,
placebo-controlled study, up to 48-hour duration, in adults
after abdominoplasty, open tension-free inguinal hernio
plasty, or laparoscopic abdominal surgery.21 SAP302 (n =
76) was a multi-center, single-arm, open-label study up to
5-hour duration, in adults who presented to the emergency
department with moderate-to-severe pain due to obvious
trauma or injury.23 SAP303 (n=140) was a multi-center,
single-arm, open-label study of 12-hours duration, in
patients aged 40 years or older after a variety of
surgeries.22
As prespecified secondary endpoints in each study,
HPGA and PGA were reported by the healthcare profes
sional (mainly nurses) and patient, respectively, on a 4-point
scale where the method of pain control was rated as poor,
fair, good, or excellent. HPGA and PGA questionnaires
were administered at the time of initial study completion
(24-hours (SAP301), 2-hours (SAP302), and 12-hours
(SAP303), or at early termination. An initial cohort of 40
patients in the SAP302 study were allowed only a single
SST 30 mcg dose and 2-hour PGA or HPGA were not
performed, however these patients are included in the safety
analysis. Treatment-related AEs, defined as possibly or
probably related to the study medication by the
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investigators, were monitored throughout the studies and for
12-hours after the last dose of study drug. For this analysis,
HPGA, PGA, and treatment-related AEs (occurring in at
least 1% of patients) were analyzed across the prespecified
demographic subgroups of age (<65 vs ≥65 years), BMI
(<30 kg/m2 vs ≥30 kg/m2), sex, and race. Statistical differ
ences in groups were evaluated based on Cochran-MantelHaenszel test of general association with modified ridit
scores for the global assessments and on a two-sided
Fisher’s exact test for AEs.

Global Assessments of the Method of
Pain Control

Male (n=126; 45%)

18

89

19

Female (n=157; 55%)

22

101

34

Regardless of age, BMI, sex or race, global assessments of the
method of pain control were highly rated by healthcare profes
sionals and patients throughout the Phase III studies. Overall,
there were no statistically significant differences between the
HPGA or PGA scores in younger versus older subjects
(Figure 1). The highest HPGA rating throughout the studies
was for the “excellent” pain control category for elderly
patients (61%), with only 4% of the elderly patients rated as
having “poor” pain control. For the top two combined rating
categories of good or excellent pain control, healthcare profes
sionals rated 87% of patients <65 years of age as having good
or excellent pain control relative to 83% of patients ≥65 years.
A similar trend was observed in the patient global assessments
with 86% of patients <65 years rating the method of pain
control as good or excellent compared with 78% in patients
≥65 years of age.
Importantly, as sufentanil is a highly lipophilic drug, there
were no significant differences between healthcare profes
sional or patient global assessment scores in patients with
a BMI of <30 kg/m2 versus obese patients with BMIs
≥30 kg/m2 (Figure 2). HPGA scores for good or excellent
were 86% versus 89% and PGA scores for good or excellent
were 86% versus 85% for BMIs <30 kg/m2 versus BMIs
≥30 kg/m2, respectively.
While HPGA ratings were generally high for both
sexes, statistically they were higher overall for male versus
female patients (Figure 3). Global assessment of the
method of pain control was rated as good or excellent
for 92% of males compared to 81% of females. Although
this trend continued for patient-rated global scores, there
was no statistical difference in PGA scores between males
and females.
Race had no significant effect on HPGA or PGA scores
(Figure 4). There were numerically slightly higher HPGA
and PGA scores for White patients and patients who
identified as Other (American Indian, Alaska Native, or
Asian) relative to Black/African American patients; HPGA
and PGA ratings of good or excellent were greater than
85% for White and Other patients compared 72% (HPGA)
and 75% (PGA) in Black/African American patients.

White (n=215; 76%)

31

147

37

Adverse Events

Black or African American

7

32

14

2

11

2

Results
Patient Disposition and Surgery Type
For the HPGA and PGA, a total of 283 patients from
the three phase III studies completed the assessments
and were included in this analysis (Table 1). The major
ity of patients were less than 65 years of age, had BMIs
less than 30 kg/m2, were female, and white. When
surgery type was evaluated within the BMI, sex, and
race groups, the majority of all patients underwent
abdominal procedures (60–73%), with fewer classified
as orthopedic surgery (11–19%), and the rest as other
(7–26%). The only demographic that underwent
a relatively higher percentage of non-abdominal sur
geries was the older patients; in patients 65 years or
older, approximately half (48%) of surgeries were ortho
pedic in nature, whereas most surgeries were abdominal
in younger patients (70%).
Table 1 Demographics by Surgery Type
Demographics (n; %)

Orthopedic

Abdominal

Other

(n)

(n)

(n)

<65 (n=256; 90%)

27

178

51

≥65 (n=27; 10%)

13

12

2

<30 kg/m2 (n=177; 63%)

19

119

39

≥30 kg/m2 (n=103; 37%)

20

71

12

Age

BMI

Sex

Race

(n=53; 19%)
Other (n=15; 5%)
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In this pooled analysis, 323 patients were included in the
safety evaluation (eg, any patient that received at least one
dose of SST 30 mcg regardless of whether they completed
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Figure 1 Effect of age on HPGA and PGA.
Note: There were no significant differences between groups for HPGA or PGA.
Abbreviations: HPGA, healthcare professional global assessment; PGA, patient global assessment.

Figure 2 Effect of BMI on HPGA and PGA.
Note: There were no significant differences between groups for HPGA or PGA.
Abbreviations: BMI, body mass index; HPGA, healthcare professional global assessment; PGA, patient global assessment.

the study). SST 30 mcg was well-tolerated across patients,
with 68% of all subjects not experiencing any SST-related
adverse event (Tables 2–5). Of adverse events reported in
≥2% of patients, nausea was most common (22.9%), fol
lowed by patients experiencing headache (5.0%), dizziness
(4.0%) and vomiting (3.1%), all of which are consistent
with the well-established side effect profile associated with
opioid administration, and are commonly observed follow
ing surgery. Importantly, rates of decreased oxygen
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saturation (1.5%) and somnolence (1.2%) were low
throughout the Phase III studies.
Within the demographic groups, treatment-related
adverse events were similar with the exception of
increases in dizziness in patients ≥65 yrs old (Table 2),
headaches in patients <30 kg/m2 (Table 3), and nausea,
headaches, dizziness, pruritus, and hypotension in females
(Table 4). There were no clear differences in safety or
tolerability between the different races (Table 5).
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Figure 3 Effect of sex on HPGA and PGA.
Notes: *P = 0.023; there were no significant differences between groups for PGA.
Abbreviations: HPGA, healthcare professional global assessment; PGA, patient global assessment.

Figure 4 Effect of race on HPGA and PGA.
Note: There were no significant differences between groups for HPGA or PGA.
Abbreviations: HPGA, healthcare professional global assessment; PGA, patient global assessment.

Discussion
Global satisfaction scores are a useful composite evaluation
of efficacy and tolerability of an analgesic medication and
can be considered as a more holistic assessment rather than
focusing on only the pain intensity or pain relief scores often
used in clinical trials (eg, summed pain intensity difference
[SPID] or total pain relief [TOTPAR]). An analgesic provid
ing high patient satisfaction may improve clinical outcomes
and enhance healthcare provider-patient communication.

Journal of Pain Research 2021:14

The current pooled analysis demonstrates that SST 30
mcg overall had high patient and healthcare professional
satisfaction ratings throughout the postoperative and ED
settings. Historically, a meta-analysis of analgesic trials
have shown that patients tend to prefer patient-controlled
analgesia (PCA) relative to conventional nurseadministered analgesia.26 However, a comparison study,
which utilized the same PGA scale as the current study,
demonstrated patients treated with an IV morphine PCA or
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Table 2 Effect of Age Group on Adverse Events
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Table 5 Effect of Race on Adverse Events

<65 Years

≥65 Years

Total

(n=289)

(n=34)

(n=323)

At least 1 AE Reported

94 (32.5%)

10 (29.4%)

104 (32.2%)

Nausea

66 (22.8%)

8 (23.5%)

74 (22.9%)

Headache

14 (4.8%)

2 (5.9%)

Dizziness*

8 (2.8%)

Vomiting

White

Black

Other

(n=238)

(n=67)

(n=18)

At least 1 AE Reported

83 (34.9%)

17 (25.4%)

4 (22.2%)

Nausea

57 (23.9%)

14 (20.9%)

3 (16.7%)

16 (5.0%)

Headache

14 (5.9%)

2 (3.0%)

0

5 (14.7%)

13 (4.0%)

Dizziness

11 (4.6%)

2 (3.0%)

0

9 (3.1%)

1 (2.9%)

10 (3.1%)

Vomiting

10 (4.2%)

0

0

Pruritus

5 (1.7%)

1 (2.9%)

6 (1.9%)

Pruritus

4 (1.7%)

2 (3.0%)

0

Hypotension

6 (2.1%)

0

6 (1.9%)

Hypotension

6 (2.5%)

0

0

Oxygen Saturation Decreased

3 (1.0%)

2 (5.9%)

5 (1.5%)

Oxygen Saturation Decreased

2 (0.8%)

2 (3.0%)

1 (5.6%)

Somnolence

3 (1.0%)

1 (2.9%)

4 (1.2%)

Somnolence

4 (1.7%)

0

0

Note: *P = 0.007.
Abbreviation: AE, adverse event.

Note: There were no significant differences in AEs between groups.
Abbreviation: AE, adverse event.

Table 3 Effect of BMI on Adverse Events
Adverse Event

2

2

<30 kg/m

≥30 kg/m

(n=199)

(n=120)

At least 1 AE Reported*

75 (37.7%)

28 (23.3%)

Nausea
Headache*

52 (26.1%)
14 (7.0%)

21 (17.5%)
2 (1.7%)

Dizziness

11 (5.5%)

2 (1.7%)

Vomiting
Pruritus

8 (4.0%)
4 (2.0%)

2 (1.7%)
2 (1.7%)

Hypotension

6 (3.0%)

0

Oxygen Saturation Decreased
Somnolence

2 (1.0%)
3 (1.5%)

3 (2.5%)
1 (0.8%)

Notes: *P < 0.05; three patients not reported for BMI due to lack of recorded height.
Abbreviations: BMI, body mass index; AE, adverse event.

Table 4 Effect of Sex on Adverse Events
Adverse Event

Male (n=145)

Female (n=178)

At least 1 AE Reported*

30 (20.7%)

74 (41.6%)

Nausea*
Headache*

24 (16.6%)
1 (0.7%)

50 (28.1%)
15 (8.4%)

Dizziness*

0

13 (7.3%)

Vomiting
Pruritus*

4 (2.8%)
0

6 (3.4%)
6 (3.4%)

0

6 (3.4%)

2 (1.4%)
1 (0.7%)

3 (1.7%)
3 (1.7%)

Hypotension*
Oxygen Saturation Decreased
Somnolence
Note: *P < 0.05.
Abbreviation: AE, adverse event.

a transdermal fentanyl PCA had 77% and 74% of patients,
respectively, rating their method of pain control as good or
excellent.27 The PGA scores from the SST 30 mcg studies
herein show similarly high or even higher PGA scores,
despite the fact that SST 30 mcg was healthcare profes
sional-administered
instead
of
patient-controlled.
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Although there were some slight differences within demo
graphic groups, the high HPGA and PGA scores reported
here strongly support efficacy and safety of SST 30 mcg
across a broad patient population, regardless of age, BMI,
sex, or race. Importantly, these high satisfaction ratings
were obtained in clinical trials which used minimal multi
modal analgesics, since they were registration trials which
were focused on assessing the safety and efficacy of SST
30 mcg.24–26
The pooled HPGA, PGA, and safety analyses by demo
graphic population provide a differentiated evaluation of
the efficacy and safety of SST 30 mcg than previous
publications.24,25 Evaluating both of the global satisfaction
ratings along with AEs across the demographic popula
tions helps healthcare providers determine the suitability
of SST 30 mcg for specific patient populations. To sim
plify dosing, SST 30 mcg is a single fixed-dosage strength
regardless of patient age, and it is the interdosing interval
that allows flexibility in dosing, with previous analysis
showing that patients 65 years or older request dosing of
SST 30 mcg less often (every 4 hours) than younger
patients (every 3 hours).24 Healthcare professionals rated
both old and young patients alike with relatively high good
or excellent scores. This may have been due to the rela
tively low rate of side effects for both age groups, with
only one adverse event (dizziness) rating as statistically
higher in the elderly. This may be because administration
of SST 30 mcg does not provide a rapid increase in plasma
concentrations nor a high Cmax which occurs with IV bolus
administration.19 As opposed to an IV bolus, sufentanil
from the SST is absorbed over time from the sublingual
depot into the plasma. This unique pharmacokinetic profile
of SST avoids the IV rapid high peak plasma concentra
tions and changes a three-compartment model with IV
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sufentanil into a two-compartment model.19,28 Perhaps not
surprisingly, when SST was evaluated in study SAP302 for
impact on cognitive function in ED patients, no negative
effect on cognition occurred as measured by the Six-Item
Screener.23 Therefore, even though across the Phase III
studies, the elderly underwent proportionally more ortho
pedic surgeries (which tend to be more painful than softtissue surgeries) than younger patients, healthcare profes
sionals gave the elderly patients the highest percentage of
“excellent” ratings for the global satisfaction (61%), which
likely may be due to the combination of pain control and
drug tolerability.
SST 30 mcg was also highly rated by both healthcare
professionals and patients regardless of BMI. A population
pharmacokinetic study of SST demonstrated that sufenta
nil clearance in heavy-weight patients increased only mini
mally (0.5% increase per kg, referenced to the median
weight of 80 kg).19 While sufentanil is highly lipophilic
(octanol:water partition coefficient of 1800:1), more than
twice as lipophilic as fentanyl, it has a smaller volume of
distribution, likely due to its high protein binding (>90%)
which may minimize the impact of increasing BMI on
clearance.9 Although there were slight increases in nausea,
vomiting, and headache in patients <30 kg/m2, these are
common opioid-related side effects which did not appear
to affect satisfaction ratings by either the patient or the
healthcare professional.
The slightly higher HPGA and PGA scores in males
versus females may be due to the very low rate of adverse
events in male patients. Only 21% of males experienced any
SST-related AE compared to the more typical rate of 42% of
female patients experiencing at least one AE. Females
experienced more of the well-known opioid-related side
effects like nausea, headache, dizziness, and pruritus. These
data are consistent with the findings from studies of other
opioids showing that female patients in general tend to
experience more opioid-related AEs relative to males.29,30
The potential limitations of this analysis include the
relatively smaller percentage of elderly patients and the
fact that opioid-tolerant patients were not enrolled in any
of these studies. These data highlight the efficacy and
safety of SST in non-opioid tolerant patients, but addi
tional evaluation of real-world data may be warranted in
opioid-tolerant patients, as well as in larger numbers of
elderly patients. Another limitation associated with the
interpretation of these data is based on the fact that these
scores were obtained in a controlled clinical trial environ
ment. Because healthcare provider communication with
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patients is commonly associated with increased patient
satisfaction scores, simply being in these clinical trials
could have resulted in slightly higher patient global assess
ments. However, in general, the healthcare professional
global assessments were largely consistent with the patient
global assessments, suggesting minimal bias in patients
treated with SST 30 mcg. Future study should focus on
global satisfaction scores after treatment with SST 30 mcg
in real-world scenarios.

Conclusions
Overall, these data are consistent with the previously pub
lished data on the efficacy and safety of SST 30 mcg
treatment. None of the demographic analyses showed
a subpopulation with substantially lower satisfaction in
the global assessment scores. These findings further sup
port the use of sublingual sufentanil in all patient types,
regardless of age, BMI, sex, or race for the treatment of
moderate-to-severe acute pain.

Abbreviations
AE, adverse event; ASA, American Society of
Anesthesiologists; BMI, body mass index; ED, emergency
department; IV, intravenous; HPGA, healthcare profes
sional global assessment; MME, morphine milligram
equivalent; PACU, post-anesthesia care unit; PCA, patientcontrolled analgesia; PGA, Patient global assessment;
SPID, summed pain intensity difference; SST, sufentanil
sublingual tablet; TOTPAR, total pain relief.
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