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ABSTRACT

Background: Nausea and vomiting affects up to 80% of the pregnant women population and are the third leading causes of
maternal hospitalization during pregnancy. Many pregnant females, and even some healthcare professionals, dread
using antiemetic drugs due to a false belief of their teratogenic risk.

Aim of the work: This study aimed to evaluate ondansetron to a combination of doxylamine and pyridoxine in controlling
pregnancy-related nausea and vomiting.

Patients and Methods: This randomized controlled trial included 156 pregnant women, at 16 weeks of gestation, with mild-to-
moderate nausea and vomiting. Meanwhile, women with severe symptoms indicating admission, those already on
anti-emetics, and those who wouldn’t be able to show up for follow-up visits were excluded. Seventy-eight patients
received intravenous injection of ondansetron [Zofran] at a dose of 8 mg once daily for 5 days, whereas the other
78 patients received oral pyridoxine at a dose of 25 mg plus doxylamine at a dose of 12.5 mg [Diclegis] twice daily
for 5 days. Each patient was subjected to full history taking, complete clinical examination and investigations.

Results: Women on Ondansetron reported better alleviation of nausea compared to those receiving pyridoxine and doxylamine
[96.2% vs. 52.6%, P<0.001, respectively]. The most frequently reported side effects were headache, dry mouth,
gastrointestinal [Gl] disturbances, and abdominal pain, and the differences in their occurrence between the two
groups were statistically insignificant.

Conclusion: Ondansetron was found superior to the combination of pyridoxine and doxylamine in improving pregnancy-related
nausea and vomiting occurring without a significant increase in side effects.
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INTRODUCTION

Nausea and vomiting of pregnancy [NVP]
reported in up to 80% of pregnant femalest!- Mild
form of NVP affects the quality of life of these
females and their family, but, severe degree [known
as hyperemesis gravidarum; HG], led to electrolyte
imbalance, dehydration and the sever form needs
hospitalization[?!

The therapeutic interventions for NVP are
symptomatic. An evidence exists about the fetal
safety of different antiemetic drugs, females and
healthcare professionals are often hesitant to use
antiemetics due to a false belief of teratogenic risk[®!

Treatment depended on relieving symptoms and
preventing danger morbidity such as renal
impairment, Wernicke encephalopathy and also
extreme loss of weightl4l- Treatment can be classified
into three categories. First-line category, including
simple changes in lifestyle [such as eating a small
amount, avoiding dietary triggers and strong odors,
high-carbohydrate intake, [low-fat foods] and over-
the-counter remedies, as ginger and vitamin B6
[pyridoxine]. Second-line drugs are typically
prescribed for a female at her first presentation to
medical care facility, usually by an obstetrician, and
comprise a range of antiemetic medications as well
as the provision of intravenous fluid with electrolyte
for female who are dehydrated and ketotic. Third-line
category are indicated for female with severe or
persistent symptoms and this management need
hospital setting. In this category corticosteroids and
supportive therapy as, enteral feeding allowed 5l

Vitamin B6 as pyridoxine can be prescribed for
improvement of manifestations with mild to moderate
NVP. The American College of Obstetrics and
Gynecology considers it [vitamin B6] as a first-line
therapeutic modality for NVP. Vitamin B6 plus the
medication doxylamine, are recommended for
females that not improved by vitamin B6 alone.
Vitamin B6 [pyridoxine] plus the medication
doxylamine is less effective than the medication
ondansetron®l:

Ondansetron is a drug used to prevent nausea
and vomiting caused related to motion sickness. It
can be given by mouth, or by injection into a muscle
or into a vein. Ondansetron can be administered for
treatment of morning sickness and also hyperemesis
gravidarum of pregnancy. It is typically used after
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trials of other drugs have not success [}

Ondansetron categorized in category B in the
united states when indicated to be used in
pregnancy. Itis not known if ondansetron is excreted
in breast milk. VitaminB6 [Pyridoxine]/ Doxylamine
Combination. Koren et al.[8] compared pyridoxine
[10mg] plus doxylamine [10mg, slow-release
preparation] with placebo over 14 days. Symptoms
disappeared in both groups, but the improvement
was greater in the pyridoxine-doxylamine group.
Oliveira et al.Pl did their study to compare
pyridoxine-doxylamine with ondansetron. They
reported that ondansetron led to improvement of
symptom more than females in pyridoxine-
doxylamine group. This study was done for the first
time on Egyptian women with an average sample
size which gives us significant results.

AIM OF THE WORK

The aim of our study was to compare whether
ondansetron or the combination of doxylamine and
pyridoxine is the best treatment for nausea and
vomiting of pregnancy.

PATIENTS AND METHODS

This was a randomized [computer system]
controlled study conducted in Al-Azhar University
hospital [New Damietta] and Damietta General
Hospital. This study included 156 women with
nausea and vomiting of pregnancy and started at the
period from January 2019 to December 2019 and
participated after oral and informed consent.

The present study had the following criteria; Age
of women more than 18 years old and the age of
pregnancy more than 16 weeks of gestation [the
gestational age detected by last menses or
ultrasonography] and women with mild to moderate
nausea and vomiting associated with pregnancy.

All of the following criteria were excluded;
women with sever degree of nausea and vomiting
associated with pregnancy that need hospitalization,
female using anti-emetics drugs [as ondansetron,
metoclopramide,  doxylamine,  pyridoxine, or
promethazine], women had an allergy to any
medication that used in this study, women unable to
return to visit us 1 week after for a follow-up and they
were unable to obtain the medications on the day of
enroliment.

Methods: Patients eligible for the study was
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underwent the following: full history, complete
examination including general, abdominal and pelvic
examination.

Study design: 156 women with nausea and
vomiting of pregnancy were assigned to 8mg of
ondansetron plus a placebo tablet or 25 mg
pyridoxine plus 12.5 mg of doxylamine for 5 days.

Patient in the study divided randomly into two
groups:

Group [l]: 78 patients with nausea and vomiting
treated with intravenous injection of ondansetron
[Zofran] at a dose 8 mg once daily for 5 days.

Group [ll]: 78 patients with nausea and vomiting
treated with oral pyridoxine at a dose 25mg plus
doxylamine at a dose 12.5 mg [vomidoxine] twice
daily for 5 days.

Drugs:

Zofran had been purchased from [Novartis
Pharmaceuticals Company] and given at adose of at
a dose 8 mg once daily for 5 days.

Vomidoxine had been purchased from
[Pharaonia  Pharmaceuticals Company] and
considered a drug of pyridoxine at a dose 25mg plus
doxylamine at a dose 12.5 mg and given twice daily
for 5 days.

e The collected blood samples were kept in dry clean
graduated plastic centrifuge tubes until coagulated,
then set to the centrifuge at 5000 rotations per
minute for about 15 minutes to separate the serum.

e Most of the serum was sucked out into Eppendorf
tubes and stored frozen at -200C till used for the
determination of: Aminotransferases [ALT & AST]
[101. Blood urea nitrogen [BUN]"and Creatininel12.

Outcome measures [3°]

e The primary outcome is the improvement in nausea
as reported on Pregnancy-Unique Quantification of
Emesis and Nausea [PUQE].

e Secondary outcomes are the reduction in vomiting
on the Pregnancy-Unique Quantification of Emesis
and Nausea [PUQE] and the proportion of patients
reporting sedation or constipation while using
either study regimen.
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Choose the answer that describe the best your situation in the worst day of NVP in the current
pregnancy, which should have occurred recently or several weeks before the questionnaire.
1 2 3 4 5

Questions
Q 1. For how long have you felt Not at | <1 1-3 3-6
nauseated or sick to your stomach? all h h
Q2. How many times do you Never 1- 34 5-6 27
vomit or throw up? 2

Q 3. How many times have you had retching Never 1-
or dry heaves without bringing anything up? 2
PUQE total score: mild if the score was between 3 — 6 points, moderate if 7 — 12 points, severe if 13
points or higher.

>6h

3-4 5-6 =7

Ethical consideration

1- Study protocol was submitted for approval by
Institution Research Board [IRB00012367] [19-01-
002] of the Faculty of Medicine, Al-Azhar University
[Damietta].

2- Informed consent of the hospital authorities.

3- Informed verbal consent was obtained from
each participant sharing in the study.

4- Confidentiality and personal privacy was
respected in all levels of the study. Collected data not
be used for any other purpose

Statistical analysis: The collected data were fed
to a personal computer (excel sheet), then analyzed
using statistical package for social sciences [SPSS]
version 19 [IBM®SPSS® Inc, Chicago, USA].
Quantitative data were expressed as the mean +
standard deviation [SD]. Qualitative data were
presented as relative frequency and percent
distribution. For comparison between two groups,
the independent samples [t] test. For comparison
between categorical groups, the student T test was
used. For all tests, P values < 0.05 were considered
significant. For all tests, P values > 0.05 were
considered insignificant

RESULTS

In the present study, Age, weight, body mass
index [BMI], gestational age and hospital stay were
nearly comparable between studied cases with non-
statistically significant differences. Age; 23.63+2.29
years in group | versus 24.14 £ 2.53 years in group
Il, weight; 76.91 + 8.29 kg versus 77.43 + 8.17 kg,
BMI; 28.06+0.94kg/m2 versus 27.93+1.3kg/m?,
gestational age; 11.9+2.59 weeks versus 11.26+2.4
weeks and hospital stay at time of the study design;
2.01£1.03 day versus 2.1£0.84 day with non-
statistical significant differences [Table 1].

In the present study, there were 3 women [3.8%)]
with Previous nausea & vomiting [N&V] in group |
versus 5 [6.41%)] in group Il, 4 [5.13%] with diabetes
mellitus [DM] versus 6 [7.69%)], 6 [7.69%] with
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hypertension [HTN] versus 5 [6.41%)] and 2 [2.56%]
with pregnancy at intra-uterine device [IUD] versus 1
[1.28%], respectively with non-statistical significant
differences [Table 2].

In the present study, ALT, AST, urea and
creatinine was nearly comparable between studied
cases with non- statistically significant differences.
ALT; 30.42+2.8 mg/dl in group | versus 29.89+4.07
mg/dl in group Il, AST; 25.36£3.04 mg/dl versus
24.85+3.46 mg/dl, urea; 24.35+2.5 mg/dl versus
23.54+3.49 mg/dl and creatinine; 0.95+0.15 mg/dl
versus 0.98+0.19 mg/dl, respectively with non-
statistical significant differences [Table 3].

Regarding side effects in the present study, there
were 10 women [12.82%] with headache in group |
versus 11 [14.1%] in group I, 4 [5.13%] with
dizziness versus 3 [3.8%], 5 [6.41%] with fatigue
versus 4 [5.13%], 0 [0.0%] with syncope versus 1
[1.28%], 3 [3.8%] with insomnias versus [4 [5.13%],

3 [3.8%)] with back pain versus 4 [5.13%], 10
[12.82%] with dry mouth versus 14 [17.94%], 13
[16.67%)] with gastro-intestinal [GIT] disorders
versus 8 [10.26%)], 12 [15.38%)] with abdominal pain
versus 11 [14.1%] and 1 [1.28%] with rashes versus
2 [2.56%), respectively with non-statistical significant
differences [Table 4].

In the present study, there were 2 women [2.56%)]
with missed abortion in group | versus 2 [2.56%] in
group II, 3 [3.8%)] with spontaneous abortion versus
4 [5.13%)] and 2 [2.56%] with premature rupture of
membrane [PRM] versus 3 [3.8%)] respectively with
non-statistically significant differences. There were
significantimprovements of patients with nausea and
vomiting that treated with ondansetron when
compared with patient treated with pyridoxine and
doxylamine [75 women [96.2%)] in group | versus 41
[52.6%)] in group Il [Table 5].

Table [1]: Demographic data of the studied cases

Parameters Group | Group |l T test p value

Age [years]

MeanSD; Range 23.63+2.29; 19-29 24.1442.53; 19-29 1.33 0.19
Weight [Kg]

Mean+SD; Range 76.91+8.29; 62-91 77.43+8.17; 63-98 0.39 0.69
BMI [kg/m2]

Mean+SD; Range 28.06+0.94; 25.5-30.1 27.9341.3; 25.3-30.2 0.75 0.46
Gestational age [weeks]

Mean+SD; Range 11.94£2.59; 7-15 11.26+2.4; 7-15 1.7 0.09
Hospital stay [days]

Mean+SD; Range 2.01+1.03; 1-4 2.140.84; 1-4 0.59 0.55

Table [2]: Comparison between studied cases regarding history

Parameters Group | Group Il Z score p value
[78] [78]
Previous nausea & vomiting 3 [3.8%] 5[6.41%)] 0.73 0.46
DM 4 [5.13%] 6 [7.69%] 0.66 0.52
HTN 6 [7.69%] 5[6.41%] 0.31 0.76
IUD 2[2.56%] 1[1.28%)] 0.58 0.56
Table [3]: Laboratory data of the studied cases
Parameters Group | Group |l T test p value
ALT [mg/dI]
Mean+SD; Range 30.4242.8,24.5-33.9 | 29.89+4.07;2.1-38.2 0.94 0.35
AST [mg/dI]
MeanxSD; Range 25.36+3.04; 20.8-30.5 | 24.85+3.46; 19.5-31.8 0.97 0.33
Urea [mg/dI]
Mean+SD; Range 24.3522.5,15.9-29.5 | 23.54+3.49; 16-30.4 1.66 0.1
Creatinin [mg/dI]
Mean+SD; Range 0.9540.15; 0.5-1.2 0.98+0.19; 0.7-1.3 1.68 0.09
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Table [4]: Reported side effects of the studied cases

Parameters Group | Group Il Z score p value
[78] [78]
Headache 10 [12.82%] 11 [14.1%] 0.82 0.23
Dizziness 4 [5.13%] 3[3.8%] 0.69 0.38
Fatigue 5 [6.41%] 415.13%) 0.73 0.34
Syncope 010.0%] 1[1.28%)] 0.32 1.003
Insomnias 3 [3.8%)] 415.13%)] 0.69 0.38
Back pain 3 [3.8%)] 415.13%)] 0.69 0.38
Dry mouth 10 [12.82%] 14 [17.94%] 0.37 0.88
GIT disorders 13 [16.67%] 8 [10.26%)] 0.24 117
Abdominal pain 12 [15.38%) 11 [14.1%] 0.82 0.23
Rashes 1[1.28%)] 2 [2.56%] 0.56 0.58
Table [5]: Comparison between studied cases regarding abortion, premature rupture of membranes and
improvement of nausea.
Parameters Group | Group I Z score p value
[78] [78]
Missed abortion 2 [2.56%] 2 [2.56%]
Spontaneous abortion 3[3.8%)] 415.13%)] 0.69 0.38
PRM 2 [2.56%] 3 [3.8%] 0.65 0.46
Improvement of nausea 75 [96.2%] 41 [52.6%] 6.23 <0.001*
DISUCSSION womenl'8l, In the present study, missed abortion,

The present work aimed to compare whether
ondansetron or the combination of doxylamine and
pyridoxine is superior for the treatment of nausea
and vomiting of pregnancy. Regarding side effects in
the present study, headache, dizziness, fatigue,
syncope, insomnias, back pain, dry mouth, gastro-
intestinal [GIT] disorders, abdominal pain and rashes
were nearly comparable with non-statistically
significant differences between both groups.

The commonest side effects of ondansetron
include headache [8-42%], elevation of trans-
aminases [17%)], diarrhea [2-5%], xerostomia [5-
17%)], dizziness [5%] and constipation. Extra-
pyramidal reactions have been observed at < 1% in
adults while two cases were reported in children [131,
Anorexia, changes in blood pressure and heart rate,
blurred vision, paresthesia and fever are rare [14,
Fatigue is associated with NVP in several studies [1>-
161, Also, agreed with Yokoi et al.l'”l who noticed that
the main side effects ondansetron were dizziness,
headache and drowsiness. In addition, when
considering the maternal safety that associated with
first trimester, manifestations such as tendency to
sleep, fatigue & dehydration, may be inaccurately
linked to the medication, rather than to pregnancy
and/or NVP. The use of doxylamine plus pyridoxin
was not linked to an increased risk of any side effects
when compared to one, lending important
reassurance to its use by large numbers of pregnant
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spontaneous abortion and premature rupture of
membrane [PRM] were nearly comparable with non-
statistical significant differences between both
groups. A large retrospective study done by ['9] from
the Danish birth that include 608 385 pregnancies
and this study found no higher risk of major stillbirth,
birth defect, small-for-gestational age and preterm
labour. NVP has been linked to decreased risk of
miscarriages, premature birth, and small for
gestational age newborns, suggesting that NVP may
have a protective effect on the fetus 20 Dodds et
al. 11 showed that females with NVP had an
increased risk of preterm delivery and also low birth
weight. Meta-analyses reported that the use of
combined pyridoxine plus doxylamine during
pregnancy is not associated with the increased
incidence of any birth defects [°]. Capp et al. [221 done
their work on 36 women that half of them treated by
ondansetron and other half treated by a combination
of pyridoxine and doxylamine. They reported that
there were not significantly changes between the
both groups regarding demographic data.
Pasternak et al.l'®l reported that in a cohort of
608,385 pregnancies, ondansetron was not
associated with an increased or significant risk of
spontaneous abortion, stillbirth, major birth defects,
preterm delivery, or delivery of a low birth- weight
neonate. Sanghvi et al. (2] demonstrated that more
vomiting during pregnancy was significantly
associated with underweight children. Women with
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severe NVP associated with higher incidence of
small-for-gestational-age babies and significantly
lower birth weights.

In the present study, there were significant
improvements of patients with nausea and vomiting
that treated with ondansetron when compared with
patient treated with pyridoxine [75 women [96.2%)] in
group | versus 41 [52.6%)] in group Il. These results
agreed with Abas et al. 4], Kashifard et al. 251 and
Oliveira et al. [, that shown ondansetron is better
than doxylamine plus pyridoxine in improvement of
nausea and vomiting during pregnancy, both had
fewer adverse effects than metoclopramide and both
more effective for reduction of severe vomiting than
metoclopramide. The meta-analysis by Tramer et al.
26] reported that 8 mg dose of ondansetron was used
to prevent nausea and vomiting during pregnancy.
so, ondansetron 8 mg was allowed for this study. Our
study reported that ondansetron was effective in
decreasing the incidence of nausea and vomiting.

Ondansetron also significantly reduced the need
for additional antiemetic drugs during 0-6 hours after
operation. However, it did not significantly decrease
the need for additional rescue antiemetic use during
6-24 h after operation and, consequently, did not
significantly decrease rescue antiemetic need over
the total 24 h postoperative period 271

Mayhall et al. [28] reported that administration of
ondansetron among women act as a first line
therapy, the majority did not have a history of NVP in
pregnancy [91.4%] and were not currently being
treated for NVP [60.3%)]. Capp et al. (221 done their
work on 36 women that half of them was taken
ondansetron and other was taken combination of
pyridoxine and doxylamine and reported that
patients randomized to ondansetron demonstrated a
greater reduction in nausea as compared to those
taking pyridoxine and doxylamine [p<0.05]. Furthe-
rmore, women taking ondansetron reported less
vomiting. Oliveira et al. [*I done their work on thirty-
six women [eighteen in each group] were
randomized to either ondansetron or pyridoxine plus
doxylamine, of whom 13 [72%] and 17 [94%)]
completed follow-up, respectively. There were no
differences changes among the groups as regard to
demographic data or baseline nausea. Patients with
ondansetron were more likely to have an
improvement in their baseline NVP as compared with
those using pyridoxine and doxylamine along the
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therapeutic course of five days. Furthermore, women
using ondansetron had less vomiting when
compared with another group. Thus, this work
concluded that ondansetron is superior to the
combination of pyridoxine and doxylamine in the
treatment of nausea and emesis in pregnancy.

Ondansetron binds to 5-HT3 receptors both in the
central chemoreceptor trigger zone [CCR] and the
gastro-intestinal tract [GIT] to inhibit emetic
symptoms as nausea and has been generaly used
to prevent postoperative nausea and vomiting. For
example, a single dose of ondansetron before
induction of anesthesia decreased post operative
nausea in patients undergoing gynecological and
obstetric surgery. Ondansetron was reported to be
effective in preventing post operative nausea when
added to a morphine-based PCA solution [29-30]-

Pyridoxine [vitamin B6, pregnancy category A]
considered a water-soluble vitamin that is involved in
the metabolism of lipids, amino acids and
carbohydrates. Doxylamine [pregnancy category B]
directly inhibits the action of histamine at the H1-
receptor, acts indirectly at the vestibular system, and
exhibits some inhibition of muscarinic receptors to
decrease stimulation of the vomiting center [11
Matthews et al. [321 concluded that there is a lack of
consistent evidence that pyridoxine is an effective
therapy for NVP. Tan et al. [33 pyridoxine usage in
HG did not demonstrate any improvement in nausea,
vomiting or rehospitalisation in 46 women given 20
mg orally three times a day in addition to intravenous
fluids. Pope et al.’4 demonstrated that the
combination of doxylamine and pyridoxine was
significantly more effective than pyridoxine alone.

Conclusion: Ondansetron was superior to the
combination of pyridoxine and doxylamine for the
reduction of nausea and vomiting occurring in
pregnancy and also not associated with a significant
increase in rate of major malformations in our
analysis or abortion.

Limitations of this study: The small number of
cases that meet the inclusion criteria. The study was
divided by randomized study.
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