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Abstract

Background: Nausea and vomiting of pregnancy (NVP) affects up to 80% of expecting mothers. In April 2013 the
FDA approved the delayed-release combination of doxylamine succinate and pyridoxine hydrochloride (Diclegis®)
for NVP, based in part, on the results of a phase III randomized trial demonstrating the efficacy of this drug
combination [study drug marketed under the trade name Diclectin® in Canada and Diclegis® in the United States]
compared to placebo in pregnant women. Study drug dosing occurred for 14 days, which is substantially longer
than what has been performed in similar studies. The objective of this study was to evaluate, through secondary
analysis, whether the primary measure of efficacy can be demonstrated after five days of treatment.

Methods: Women suffering from NVP were randomized to receive Diclegis® (n = 131) or placebo (n = 125) for
14 days at doses ranging from two to four tablets a day, based on a pre-specified titration protocol. The primary
efficacy endpoint was the change in the validated Pregnancy-Unique Quantification of Emesis (PUQE) score at
baseline versus Day 15 between Diclegis®-treated and placebo-treated women.
For the present study, the change in PUQE score between baseline and Day 15 (end of the study) was compared
to the changes observed for Days 3, 4, and 5.

Results: The use of delayed-release doxylamine succinate and pyridoxine hydrochloride tablets show improved
NVP symptom control as compared to placebo on Days 3,4 and 5, with sustained efficacy until the end of the trial.

Conclusion: A four day study drug dosing trial with Diclegis® is sufficient to document efficacy, as the results are
similar to those achieved after 14 study drug dosing days.
The benefit seen at the earlier time validates drug efficacy and minimizes the natural course of improvement.

Trial registration: CTR No. NCT006 14445 2007.

Background
Nausea and vomiting of pregnancy (NVP) affects up to
80% of expecting mothers, and for many women,
pharmacotherapy is necessary to control their symptoms
[1–4]. The delayed–release combination of doxylamine
succinate and pyridoxine hydrochloride has been exten-
sively studied with publications in the peer-reviewed

medical literature corroborating the safe and effective
use of this agent [1, 5–12].
The delayed-release characteristic of this combination

allows for the starting dose of two tablets at bedtime to
be effective five to seven hours later, in the morning
hours when NVP symptoms tend to be most prevalent
[13, 14]. In 2013, the FDA approved the sale of Diclegis®,
based, in part, on results from a randomized double-
blind, placebo-controlled trial [15, 16]. In this trial, preg-
nant women between 7 and 14 weeks’ gestation received
study drug, Diclegis® or placebo, for 14 days. The NVP-
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specific and validated Pregnancy-Unique Quantification
of Emesis (PUQE) score was collected daily; however,
the a priori primary effectiveness endpoint was deter-
mined to be the change in NVP symptoms as measured
by the PUQE score from baseline to Day 15. This period
of study drug dosing for two weeks is substantially lon-
ger than other therapeutic studies in NVP which rarely
continue beyond five days [17–19]. For ethical reasons,
denying women suffering from NVP a safe and effective
treatment, and randomizing them to placebo should be
for as limited duration as possible. As such, the present
secondary analysis was conducted to determine whether
shorter drug dosing days would yield similar efficacy
results.

Methods
This is a secondary analysis of a double-blind, random-
ized, multicenter, placebo-controlled study of the
delayed-release combination of doxylamine succinate
(10 mg) and pyridoxine hydrochloride (10 mg) (Dicle-
gis®) for the treatment of NVP]. The full details of the
study have been previously published [15]. Briefly, the
subjects were at least 18 years of age, pregnant in the
gestational age range of 7–14 weeks, suffered from NVP,
and had a PUQE score ≥6 [20–22]. The PUQE score in-
corporates the number of daily vomiting episodes, num-
ber of daily retching, and length of daily nausea in
hours, for an overall score of symptoms rated from 3
(no symptoms) to 15 (most severe). Score of 1 on each
of the 3 symptoms-nausea, vomiting and retching, de-
notes “no symptoms”, and goes as high as 15 (5, or max-
imum for each symptom). Scores of 4–6 denote mild
NVP. Scores of 7–11 denote moderate NVP, and scores
of 12–15 denote severe NVP.
Between 2-4 tablets of study drug (Diclegis® or pla-

cebo) were administered, based on severity of symptoms.
The study had a 15 day period consisting of 14 dosing
days. Subjects completed the PUQE score and the study
diary once daily.
The primary therapeutic effect of Diclegis® or placebo

was calculated by subtracting the PUQE score at base-
line (ie. before receiving study drug) from the PUQE
score at Day 15 (or at early termination). The difference
in the change in PUQE between Diclegis®-treated and
placebo-treated women was used as the primary efficacy
endpoint.
For the purpose of this secondary analysis, the same

calculations were conducted, but this time comparing
the change in PUQE score from baseline to Day 3, from
baseline to Day 4, and from baseline to Day 5 between
Diclegis®-treated and placebo-treated women. Student’s t
test for pair data was used for these comparisons.
Subsequently, a mixed model for repeated measures

was used to analyse PUQE scores on days 3, 4, 5, and

15, using the ITT-E population. The change from base-
line in PUQE score was the dependent variable, and
treatment, study day, and treatment by study day inter-
action were included as categorical fixed effects, and the
baseline score was included as a continuous fixed effect.
The correlation between measures on different days
within the same subject was modeled with an unstruc-
tured covariance matrix. Least squares means for the
change from baseline at each treatment and timepoint
were calculated from the model, along with the esti-
mated treatment effect (Diclegis minus placebo) at each
timepoint and its 95% confidence interval and P value.

Results
A total of 131 women in the Diclegis®-treated group and
125 receiving placebo were available for analysis. The
two groups did not differ in any demographic or medical
characteristics [15].
As previously published, the use of Diclegis® for 14 days

resulted in a significantly lower PUQE score by 0.9
PUQE units when compared to placebo (p = 0.006) [15].
At Day 3, the mean difference in NVP symptoms be-
tween Diclegis®-treated and placebo-treated women was
also significantly lower by 1.0 PUQE units (p = 0.002). At
Day 4, the mean difference in NVP symptoms between
Diclegis®-treated and placebo-treated women was 1.1
PUQE units (p < 0.001). At Day 5, the mean difference
was 1.0 PUQE units (p = 0.006) (Table 1).
The mixed model for repeated measureseffects shows

that the effect of the treatment remained constant over
time with no differences among Day 3, 4, or 5 (Table 2).
By Day 15 the effect has become somewhat smaller and
non significant.
Overall, the difference in efficacy between Diclegis® and

placebo remained quite stable and the results on Day 4
showed a slightly larger impact than in the other days. Rep-
resented as a percentage change from baseline, on Day 4,
the Diclegis®-treated group had a 40% change from baseline
PUQE score compared to a 28.4% change from baseline
PUQE score for the placebo-treated group (Table 1).

Discussion
The randomized trial described herein has previously
shown the superiority of Diclegis® over placebo in treat-
ing symptoms of NVP in American women [15] as well
as its maternal safety [23]. The study had a placebo arm,
as symptoms of NVP may subside spontaneously in
women by the end of the first trimester [3, 4, 24], and
without a placebo arm the improvement may be errone-
ously and solely attributed to the active drug. However,
in clinical practice it is important to note that over 20%
of women experience symptoms beyond the first trimes-
ter of pregnancy [3, 4, 24].
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In the present analysis, the greatest difference in the
change in PUQE score between Diclegis®-treated and
placebo-treated women remained stable on Days 3,4,5;
by Day 15, some efficacy attributed to placebo may have
been the result of spontaneous resolution of symptoms,
causing the effect to loose its statistical significance. The
results of the present analysis demonstrate that having a

shorter duration trial of four or five days to determine
the efficacy of Diclegis® may be favourable as compared
to longer duration trials.
Continuation of a trial for 14 days when women with

NVP are randomized to placebo may result in a substan-
tial decreased quality of life; therefore, shorter duration
trials are ideal when possible. This is especially true for a

Table 1 Efficacy of Diclegis® compared to placebo for the treatment of NVP

Study Day Statistics PUQE score (mean ± SD) of Diclegis®-treated
women

PUQE score (mean ± SD) Placebo-treated
women

P-value

Baseline 9.0 ± 2.1 8.8 ± 2.1

Day 3 N 128 123

Day 3 PUQE score 5.9 ± 2.4 6.7 ± 2.2

Change from Baseline −3.1 ± 2.7 –2.1 ± 2.4 0.002

% Change from Baseline 34.4% 23.9%

Day 4 N 125 120

Day 4 PUQE score 5.4 ± 2.2 6.3 ± 2.3

Change from Baseline –3.6 ± 2.5 –2.5 ± 2.2 <0.001

% Change from Baseline 40.0% 28.4%

Day 5 N 122 112

Day 5 PUQE score 5.1 ± 2.2 5.8 ± 2.1

Change from Baseline –4.0 ± 2.5 –3.0 ± 2.4 0.006

% Change from Baseline 44.4% 34.0%

Day 15 N 131 125

Day 15 PUQE score 4.2 ± 1.9 4.9 ± 2.3

Change from Baseline –4.8 ± 2.7 –3.9 ± 2.6 0.006

% Change from Baseline 53.0% 44.0%

Change in Pregnancy-Unique Quantification of Emesis score from baseline to Days 3, 4, 5 and 15

Table 2 A mixed model for repeated measures showing PUQE scores on days 3, 4, 5, and 15, using the ITT-E population

Nature of statistic N Diclegis LS Mean Placebo LS Mean Estimated treatment effect
(Diclegis minus placebo)

95% confidence interval P value

Number of Observations Used 920

Number of Subjects Included in Analysis 252

Overall Tests of Fixed Effects

TRT 0.0004

DAY <.0001

TRT*DAY 0.3374

BASELINE <.0001

Treatment Effects by Day

Day 3 –3.03 –2.15 –0.88 –1.43 to–0.33 0.0019

Day 4 –3.45 –2.51 –0.95 –1.48 to–0.41 0.0006

Day 5 –3.81 –3.05 –0.76 –1.29 to–0.24 0.0045

Day 15 –5.00 –4.60 –0.40 –0.86 to 0.06 0.0867

LS Mean Least Squares Mean
The change from baseline in PUQE score was the dependent variable, and treatment, study day, and treatment by study day interaction were included as
categorical fixed effects, and the baseline score was included as a continuous fixed effect. The correlation between measures on different days within the same
subject was modeled with an unstructured covariance matrix. Least squares means for the change from baseline at each treatment and timepoint were calculated
from the model, along with the estimated treatment effect (Diclegis minus placebo) at each timepoint and its 95% confidence interval and P value
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special population such as pregnant women. Addition-
ally, a longer trial necessitates careful follow up of pa-
tients’ adherence, as there is a tendency toward less
compliance over time as well as loss to follow-up.
In this study, a secondary analysis was conducted on

Diclegis® efficacy as compared to placebo after three,
four or five days of study drug dosing, as compared to
the original study that conducted data analysis to assess
efficacy after 14 dosing days. Most studies conducted to-
date on efficacy of antiemetics for NVP were much
shorter, typically three to five days long but no standard-
ized duration of measurement is in place [17–19]. A
standardized duration of measurement would also allow
for a more accurate comparison of results across studies.
Based on this secondary analysis of results from the
14 day long Phase III double-blind placebo controlled
trial, the therapeutic response could be established
earlier.
The benefit seen at the earlier time validates drug effi-

cacy and minimizes the natural course of improvement.
These results can guide the design of future studies
comparing the effectiveness of the doxylamine and pyri-
doxine combination, and in turn, improving the quality
of life of study participants.

Conclusions
A four day study with Diclegis® is sufficient to document
efficacy, as the results are similar to those achieved after
14 study drug dosing days.
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