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5. Clinical Pharmacology/Biopharmaceutics
The sponsor submitted one single dose drug-drug interaction trial that also evaluated potential 
food effect. Trial 16135 was a randomized, open-label, single-dose, 4-way crossover trial in 32 
healthy adults. Subjects were dosed with a single dose of two tablets in each treatment arm: 
NS 220 mg/DH 25 mg fasted, NS 220 mg (Aleve) fasted, DH 25 mg (Allergy Relief) fasted, 
and NS 220/DH 25 mg fed. Results demonstrated no drug-drug interaction with the 
combination product compared to the individual ingredients. Food had no effect on overall 
exposure (AUC) for either ingredient, although the Cmax was decreased 19% and Tmax was 
modestly delayed (3 hours versus 1.25 hours). See Table 1. This is consistent with what is 
known about single ingredient naproxen. The Drug Facts label will contain a warning “if taken 
with food, this product may take longer to work,” which is consistent with the Aleve label. 

Table 1: Trial 16135: Summary of PK parameters

PK Parameters (units)
NS 440/DH 25

Fasted
N=27

NS 440
Fasted
N=27

DH 50
Fasted
N=27

NS 440/DH 25
Fed

N=27
NP Not applicable
     Cmax (μg/mL)a 74.6 (10.4) 80.4 (11.5) 60.8 (11.1)
     AUC0-t (mg*hr/mL)a 913.2 (135.8) 909.1 (124.8) 882.4 (119.2)
     AUC0-inf (mg*hr/mL)a 1063 (156.9) 1060 (147.1) 980.1 (138.8)
     t1/2 (h)a 17.0 (3.8) 16.5 (2.6) 16.4 (2.9)
     tmax (h)b 1.25 0.75 3.00
DPH Not applicable
     Cmax (μg/mL)a 67.7 (27.1) 68.9 (22.4) 77.1 (35.0)
     AUC0-t (mg*hr/mL)a 613.9 (238.5) 598.2 (233.5) 685.3 (263.5)
     AUC0-inf (mg*hr/mL)a 646.5 (239.6) 636.4 (257.6) 709.5 (267.0)
     t1/2 (h)a 11.0 (2.7) 10.9 (2.5) 10.8 (1.9)
     tmax (h)b 2.50 1.75 2.50
a: Mean (SD); b: Median
Source: Modified from Table 2.1.1, Module 2.7.2 Clinical Summary of Efficacy

In addition, the clinical pharmacology team evaluated PK data from Trial 16135 in comparison 
to other DH-containing products and concluded that NS/DH does not have higher DH 
concentrations in comparison to other approved products. This issue has clinical relevance due 
to the concern that DH may cause next day drowsiness and impairment of driving ability, 
although there are insufficient data from the literature to determine a specific cut off above 
which next day drowsiness would be a concern. Overall, I concur with the conclusions reached 
by the clinical pharmacology team that there are no outstanding clinical pharmacology issues 
that preclude approval.

6. Clinical Microbiology
Not applicable.
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7. Clinical/Statistical-Efficacy

7.1. Overview of the clinical program
Some characteristics of the relevant clinical trials that form the basis of review and regulatory 
decision making for this application are shown in Table 2. Reviewers from the Division of 
Neurology Products and the Division of Anesthesia, Analgesia, and Addiction Products were 
consulted to collaborate in the review of sleep and pain endpoints, respectively.
Table 2:  Relevant clinical studies with DSG

ID
[Year*]

Study Characteristics
- Population
- Study design
- Study duration

Treatment 
groups

N‡ Primary endpoint Country

13053
[2008]

- dental pain/
adv phase sleep
- parallel grp
-single dose

NS440 + DH50
NS220 + DH50
NS440
NS220
DH50
IB400/DC76

27
27
27
27
27
27

Total sleep time US

14837
[2011]

- dental pain/
adv phase sleep
- parallel grp
- single dose

NS440/DH50
NS220/DH50
NS440
DH50

203
204
203
102

WASO (vs NS)
Sleep latency (vs DH)

US

15881
[2012]

- dental pain/
adv phase sleep
- parallel grp
- single dose

NS440/DH25
NS440
DH50

107
106
54

WASO (vs NS)
Sleep latency (vs DH)

US

15560
[2011]

- occ sleeplessness and 
pain
- parallel grp
- 10 days

NS440/DH50
Placebo

217
109

Safety US

*Year study enrollment ended; ‡Number randomized and received at least one dose
NS = naproxen sodium; DH = diphenhydramine; IB = buprofen; DC= diphenhydramine citrate ; WASO = wake after sleep 
onset; US = United States

7.2. Design and conduct of the trials
To support the new indications for relief of occasional sleeplessness when associated with 
minor aches and pain and helps you fall asleep and stay asleep, Bayer conducted a pilot 
efficacy trial that used individual components dosed simultaneously, two single dose Phase 3 
efficacy trials, and a Phase 3 safety trial with dosing for 10 consecutive days. Of the two Phase 
3 efficacy trials, only one included the to-be-marketed dose. The other trial was conducted 
with a lower dose of diphenhydramine in order to address dose ranging for this component. As 
such, primary efficacy data comes from trial 14837. Consistent with the requirements of the 
combination rule, both Phase 3 efficacy trials evaluated the contribution of each component to 
the efficacy of the combination, using primary endpoints of wake after sleep onset (WASO) 
compared to naproxen and sleep latency compared to diphenhydramine. Sleep latency was 
defined as the time to sleep onset from the time of dosing, and WASO was defined as the total 
wake time after sleep onset during the ten-hour in-bed time. Both were measured using 
actigraphy. 
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Trial 13053 was a single-center, double-blind, randomized single dose trial assessing the 
analgesic and hypnotic efficacy of naproxen and diphenhydramine given concomitantly in 162 
patients with post-operative dental pain and phase-advanced sleep (3 hours). The trial included 
6 arms with an active control arm of ibuprofen 200 mg/diphenhydramine citrate 38 mg (Advil 
PM). Patients were 16-45 years of age, underwent surgical removal of one to three impacted 
third molars, had moderate to severe postoperative pain (visual analog score of ≥50), and were 
otherwise healthy. The primary efficacy endpoint was total sleep time measured by actigraphy. 
A number of secondary efficacy assessments of sleep and pain were measured. 

Trial 14837 was a multi-center, double-blind, randomized, parallel-group, single dose trial 
assessing the analgesic and hypnotic effect of NS/DH in 712 patients with post-operative 
dental pain and phase advanced sleep (5 hours). The trial was a factorial design trial including 
two different combination doses of NS/DH (NS440/DH50 and NS220/DH50). Patients were 
16 to 48 years of age, underwent surgical removal of at least 2 third molars, had moderate to 
severe post-operative pain, and a VAS of at least 50 mm. 

Trial 15888 was similar in design to Trial 14837 except that it compared a combination 
therapy with a lower dose of diphenhydramine (NS440/DH25) with both agents alone. A total 
of 237 patients aged 12 to 49 years were randomized. 

7.3. Dose selection
Bayer explored dose selection in Phase 2 as well as in the Phase 3 trials. Regarding the Phase 2 
study, because the combination product met bioequivalence criteria to the individual 
components, it is reasonable to consider that the results of Trial 13053 may apply to the Phase 
3 program even though it used single ingredients dosed concomitantly. Further limitations of 
the trial are the small size and that the primary endpoint is not consistent with those required in 
Phase 3. With these caveats, the results did show benefit of the combination over 
diphenhydramine alone for total sleep time and also for various pain relief scores. A clear dose 
response was not demonstrated

Both of the Phase 3 trials were limited in that the lower dose combinations were compared to a 
higher dose single ingredient, which may have biased against the lower dose. However, Trial 
14837 did appear to demonstrate a dose response, with greater efficacy observed for the higher 
analgesic dose (NS440/DH50). Unfortunately, conclusions for the dose selection of the 
diphenhydramine component are not clearly demonstrated due to the small sample size of Trial 
15881 and lack of a higher dose combination arm in the same trial for direct comparison. 
Based on this trial, the sponsor proposed the NS440/DH50 dose over the NS440/DH25 dose. 
The trial data do not support this conclusion. However, review of the PK data in comparison 
with the literature, bioequivalence to the marketed single ingredients, lack of an identified new 
safety signal, long marketing history of diphenhydramine at a dose of 50 mg as a sleep aid, and 
large number of other combination products on the market at a similar dose of 
diphenhydramine are sufficient to support approval of the sponsor’s proposed dose.

7.5. Efficacy results and conclusions
Trial 14837 demonstrated that NS440/DH50 significantly shortened sleep latency as compared 
to diphenhydramine 50 mg alone. In addition, NS440/DH50 significantly increased the time to 
wake after sleep onset compared to naproxen 440 mg alone. See Table 3 and Table 4. Overall, 
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these findings suggest that each component of the combination NS440/DH50 contributes to 
the efficacy of the product. For the lower analgesic dose combination, the results demonstrate 
a significant benefit for sleep latency compared to diphenhydramine alone, but no benefit on 
WASO compared to naproxen alone, consistent with a dose response. 

In contrast to the results of Trial 14837, NS440/DH25 showed no significant benefit of the 
combination over the single agents for either sleep latency or WASO, although there was a 
small numerical difference. The sample size for Trial 15881 was only about half as large as 
that for Trial 14837, suggesting that the trial may have been underpowered. As such, definitive 
conclusions cannot be drawn from these data. 

Table 3: Phase 3 trials: sleep latency
Trial 14837 Trial 15881

NS 440 / DH 50 
vs 

DH 50

NS 220 / DH 50 
vs 

DH 50

NS 440 / DH 50
vs 

NS 220 / DH 50

NS 440 / DH 25
vs 

DH 50
Primary 25.5 vs 41.4 min*

P<0.0001**
N=201 vs 102

30.2 vs 41.4 min  
p=0.0003

N=204 vs 102

25.5 vs 30.2 min
p=0.0096

N=201 vs 204

23.5 vs 27.5 min 
p=0.1677

N=107 vs 54
*Median time; **Kaplan-Meier analysis, log-rank test
Source: Adapted from draft DNP clinical review (Table 69) for NDA 205352 by Veneeta Tandon; clinical study report for Study 
37, Tables 14.2.2a, b, and c; clinical study report for Study 81, Tables 14.2.2a, b, and c

Table 4: Phase 3 Trials:WASO
Trial 14837 Trial 15881

NP 440 / DPH 50
vs

NP 440

NP 220 / DPH 50
vs

NP 440

NP 440 / DPH 50
vs

NP 220 / DPH 50

NP 440 / DPH 
25 vs 

NP 440
Primary -70.3 min*

p=0.0002**
N=203 vs 203

16.9 min
p=0.3627

N=204 vs 203

-87.2 min
p<0.0001^

N=203 vs 204

-24.8 min
p=0.3047

N=107 vs 106
*LS Mean treatment difference ; **ANCOVA model ; ^as specified in the protocol, this comparison is ineligible to be declared 
significant because the comparison between NP 220 / DPH 50 and NP 440 was not statistically significant. 
Source: Adapted from DNP clinical review (Table 68) for NDA 205352 by Veneeta Tandon; clinical study report for Study 37, 
Tables 14.2.1a, b, and c; clinical study report for Study 81, Tables 14.2.1a, b, and c

Because Trial 15881 fails to demonstrate benefit and was conducted with a different dose of 
NS/DH, efficacy of this application is primarily demonstrated by a single Phase 3 trial. Drs. 
Yang (CDTL) and Dr. Tandon (DNP) note that the results of Trial 14837 are statistically very 
persuasive, and the results of the secondary endpoints for total sleep time, sleep efficiency, 
global assessment as sleep aid, and the Karolinska Sleep Diary are supportive. Further, the 
results of the Phase 2 trial 15053, while not compelling in and of themselves, also go in the 
right direction for the combination. Another factor is that the combination is bioequivalent to 
the two single ingredients, naproxen and diphenhydramine, which are each individually 
approved for the treatment of pain and as a sleep aid, respectively. For all of these reasons, I 
concur with Dr. Yang’s conclusion that the data are sufficient to demonstrate efficacy of the 
combination over the single ingredients. 
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12.2. Patient labeling
Bayer submitted Drug Facts label, outer carton labels, and immediate container labels. 
Labeling reviews consults were completed by DMEPA, DRISK, and DNRD in addition to 
labeling reviews completed by the various review disciplines. The Drug Facts label contains 
standard NSAID warnings for allergy, GI bleeding, risk of stroke, and pregnancy/breast 
feeding. Based on PK data from the food effect trial, the label contains a statement that “if 
taken with food, this product may take longer to work.” In addition, the Drug Facts Label
contains drowsiness warnings as follows: when using this product drowsiness will occur; do 
not drive a motor vehicle or operate machinery. 

The Division and Bayer have agreed on the final label language.

12. Decision/Action/Risk Benefit Assessment

13.1. Regulatory Action
Bayer has submitted adequate data to support approval of Aleve PM (NS/DH) for OTC use for 
the relief of occasional sleeplessness when associated with minor aches and pains. The product 
will be labeled for use in adults and adolescents down to age 12 at a dose of 2 tablets at 
bedtime, with each tablet containing 220 mg naproxen and 25 mg diphenhydramine.

13.2. Risk Benefit Assessment
The overall risk-benefit assessment supports approval of Aleve PM (NS/DH) for the OTC 
indication the relief of occasional sleeplessness when associated with minor aches and pains
and for the indication that it helps you fall asleep and stay asleep. The efficacy of this 
application is primarily supported by Trial 14837 demonstrating that NS440/DH50 
significantly shortened sleep latency and increased the time to wake after sleep onset as 
compared to the single ingredient components. PK parameters for the combination meet 
bioequivalence criteria compared to the single ingredients, both of which have a long OTC 
marketing history. No new safety signals were identified as part of this application, although 
the product will carry standard NSAID warnings for allergy, GI bleeding, risk of stroke, and 
pregnancy/breast feeding and will also carry a warning regarding drowsiness.

13.3. Recommendation for Postmarketing Risk Evaluation and 
Mitigation Strategies

None.

13.4. Recommendation for other Postmarketing Requirements and 
Commitments

None.
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