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ABSTRACT 
 
Nausea and vomiting of pregnancy (NVP) affects up to 85% of pregnant women, with varying degrees of 
severity. The most severe form of NVP, known as hyperemesis gravidarum (HG), affects up to 2% of 
pregnancies. Women who have suffered with severe NVP/HG in a previous pregnancy have a 75-85% 
recurrence rate. Both patients and physicians often fear the use of pharmacological therapies during 
pregnancy due to the concerns of potential risks to the fetus. The symptoms and impact of NVP and HG 
can vary greatly among women, therefore treatment must be tailored to the individual. Updated Motherisk 
guidelines are presented. 
 
Key Words: Pregnancy, nausea and vomiting, hyperemesis gravidarum, pharmacological and non-
pharmacological management 
 
INTRODUCTION 
Up to 85% of pregnant women will experience 
nausea and vomiting of pregnancy (NVP).1,2 NVP 
symptoms (nausea, retching and/or vomiting) 
range from mild to severe and usually begin 
between 4 to 9 weeks of gestation and peak 
between 7 and 12 weeks. Typically, symptoms 
subside between 12 and 16 weeks of gestation; 
however, up to 15% of women will experience 
symptoms beyond 16 weeks or for the duration of 
their pregnancy. Symptoms beginning after 10 
weeks of gestation should be investigated for other 
possible causes (see differential diagnosis).1-5  

The most severe form of NVP is 
hyperemesis gravidarum (HG), which affects up 
to 2% of pregnant women.1,2 Once a woman has 
experienced HG, there is a high recurrence rate 
(75-85%) of experiencing severe NVP or HG in 
future pregnancy/ies.6,7 

NVP can have negative physical and 
psychological effects on the pregnant woman. 
Support and treatment are important, and may 
include a number of modalities. 
 

Impact of NVP 
The impact of NVP can negatively affect a 
woman’s quality of life. In a 1992 study, 82% of 
women reported that their usual activities were 
disrupted.8 About 72% of women reported that 
their parenting abilities were affected by NVP and 
many women reported losing time from work.  
These disruptions in daily routine can lead to 
frustration, isolation, anxiety, and even 
depression.7,8 

 In 2007, Piwko and colleagues showed 
that the estimated cost (both direct and indirect) of 
NVP per woman per week was $132 for mild 
NVP, $355 for moderate NVP and $653 for 
severe NVP.9  In a recently published study by the 
same author, the 2012 estimated total economic 
burden from NVP in the United States was shown 
to be $ 1,778,473,782 (60% in direct costs and 
40% in indirect costs), with the average cost of 
managing one woman’s NVP symptoms to be 
$1,827.10 However, the estimated costs for 
medical care alone, depending on the severity of 
NVP symptoms, were $40 (mild NVP), $57 
(moderate NVP), $267 (severe NVP), and $7,089 
(HG).10 
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Physical effects of NVP and HG can be 
very debilitating. Women suffering from HG have 
severe and persistent nausea and vomiting, weight 
loss greater than 5% of their pre-pregnancy 
weight, dehydration, electrolyte imbalances, and 
malnutrition, typically requiring 
hospitalization.7,11,12 Consequently, both maternal 
and fetal complications, such as longer recovery 
time from pregnancy, postpartum gallbladder 
dysfunction, as well as muscle pain, have been 
shown to occur.7,11,12 Additionally, higher 
incidence of premature babies, lower birth weight 
and small for gestational age, have been 
reported.7,11,12 Due to the tremendous impact of 
NVP/HG, some women may choose to terminate 
an otherwise wanted pregnancy.13 
 
Etiology of NVP 
The etiology of NVP remains unknown, but is 
most likely multi-factorial. The following are 
some of the most common factors that may be 
implicated:4,7,14-16 

• Hormonal stimuli - Elevated levels of hCG 
and estradiol  

• Thyroid disorders 
• Vitamin deficiency/ies - B6, B1 and K 
• Psychological factors 
• Evolutionary adaptation - Maternal and 

embryonic protection from toxins 
• Gastric dysrhythmia - Slow gastric 

emptying  
• Helicobacter pylori infection - Significant 

association with occurrence of HG14 
• Genetic influences - Familial recurrence 

and carrying a female fetus 
• Larger placenta 

 
Differential Diagnosis 
A differential diagnosis needs to include 
consideration of a number of conditions that can 
mimic the symptoms of NVP, but may or may not 
be related to NVP. Some of these include 
gastrointestinal disorders, hypo/hyperthyroidism, 
migraines/headaches, psychological disorders, 
gestational diabetes, viral or bacterial infections, 
molar and multiple pregnancies, untreated or 
poorly managed medical conditions, lack of sleep 

and insomnia.1,4,7,15,16 Moreover, a thorough 
medical and symptom history must be taken, as 
patients may not disclose all relevant information. 
The presence of signs or symptoms, such as 
abdominal tenderness or pain, fever, headache, 
diarrhea, constipation, or goiter, can point to other 
disorders. Importantly, laboratory abnormalities 
(such as elevations of liver enzymes, bilirubin, 
amylase and lipase) may be present with severe 
NVP/HG and could influence differential 
diagnosis.1,7,15,16 
 
Management of NVP 
In helping a patient to manage her NVP, the 
practitioner needs to acknowledge the patient’s 
concerns, to recognize the disruption and negative 
effects on her daily routine and her quality of life. 
As noted above, it is essential to identify and treat 
other possible influences or concurrent conditions 
that may be causing or aggravating NVP 
symptoms. All women experiencing NVP, be it 
mild or severe, should be counselled on strategies 
to help manage their symptoms, such as lifestyle 
and dietary changes, and non-pharmacological 
and pharmacological approaches.7 If possible, it 
would be beneficial to have support and assistance 
from family and friends, such as help with daily 
activities, cooking, housework/chores, and 
shopping, as well as child care.7   

The Motherisk Program at the Hospital 
for Sick Children in Toronto has the only 
specialized Nausea and Vomiting of Pregnancy 
(NVP) Helpline that has been dedicated to 
counselling women for over 19 years. The 
helpline provides evidence-based information, 
including the safety of medications used for NVP. 
This program offers unique help by providing 
support and counselling to pregnant women 
experiencing NVP/HG and information to their 
healthcare providers. The Motherisk NVP 
counsellors advise women on the best way to deal 
with their symptoms, including dietary and 
lifestyle strategies (see Table 1), non-
pharmacological and pharmacological approaches, 
according to the Motherisk NVP protocol.2,5,17-19 
Callers are also counselled to refer back to their 
healthcare practitioner to ensure a continuum of 
care.  
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TABLE 1   Some dietary and lifestyle strategies advised by Motherisk NVP Helpline1,2,5,7,17-19 

Dietary strategies 

• Eat smaller portions every 1 to 2 hours and ensuring to add any source of protein (such as nuts, seeds and/or 

dairy) to each snack and meal. This not only helps to balance blood sugar levels, but also calms down 

stomach acid. 

• Keep solids and liquids separate. Try to drink 20 to 30 minutes before or after meals and snacks. 

• Try not to wait to be too hungry or too thirsty, as this may increase of NVP symptoms. 

• Try not to skip meals. 

• Gradually increase fluid intake to 8 cups daily.  

• For tolerability and maintaining hydration, colder fluids, such as ice chips, slushies, popsicles or smoothies 

are helpful. Oral rehydration products, such as coconut water, sport drinks, jello made with an unflavoured 

electrolyte solution may also be added. 

• If unable to keep food down or to get extra nutrients, consider adding liquid (nutritional or protein) 

supplements, bars, or puddings. 

• For constipation, increase dietary fibre intake (from cereals, psyllium or inulin products, fruits) along with 

fluids; and if needed, docusate sodium. 

• Symptoms of gas, bloating or lactose-intolerance can be aided by switching to lactose-free products, taking 

probiotics or digestive enzymes; and if needed, simethicone. 

Lifestyle strategies 

• Food and odour aversions may aggravate the symptoms of NVP, which may lead to weight loss and 

dehydration. To reduce heightened sense of smell, try ventilating living or working area, sniffing lemons or 

oranges, and consuming meals lukewarm or cold.  

• To minimize metallic, bitter, sour or odd taste in the mouth, having candies or chewing gum, and drinking 

cold/icy fluids may be helpful. 

• Avoid brushing teeth after eating meals and snacks. 

• Try not to lie down after meals. 

• Get plenty of sleep and rest. 

• Try not to get overly tired. 

• Have a snack before getting up from bed in the morning and get up slowly  

• For excess saliva, spit it out and consider frequent use of a mouthwash. 

 
 
 

 
J Popul Ther Clin Pharmacol Vol 21(3):e555-e564; December 11, 2014 

© 2014 Canadian Society of Pharmacology and Therapeutics. All rights reserved.  
e557 

 



Surviving morning sickness successfully: from patients’ perception to rational management  

Symptoms of heartburn, dyspepsia or 
gastroesophageal reflux are common complaints 
in pregnancy, affecting 40-85% of women.20 
Gastric dysrhythmias are associated with the 
etiology of NVP; hence, it is important for 
practitioners to investigate any symptoms of 
acidity or digestive issues. Gill and colleagues 
demonstrated that there was an increased severity 
of NVP in women who were experiencing reflux 
or heartburn during their pregnancy.20 In another 
study by the same authors, adding acid-reducing 
pharmacotherapy to the existing antiemetic 
regimen(s) resulted in a reduction of NVP 
severity.21 For women experiencing symptoms 
such as burping, belching, nausea at night, 
burning, indigestion, or a lump at the back of the 
throat during their pregnancy, some helpful 
suggestions include the dietary recommendations 
in Table 1, avoiding high fat or fried foods, and 
being propped up in bed with more pillows or 
sleeping in an elevated position.18 If dietary and 
lifestyle modifications are not enough to decrease 
acid symptoms, then safe antacid therapy may be 
needed, such as calcium carbonate, H2 blockers, 
and proton pump inhibitors.17,18,22 Probiotics and 
digestive enzymes may also be helpful.18  

Many studies have shown an association 
between Helicobacter pylori (H. pylori) infection 
and HG or severe NVP.7,14,15 Screening for H. 
pylori should be recommended to women who 
have experienced HG in a previous pregnancy and 
are planning to become pregnant or are in early 
pregnancy, as a history of HG is associated with 
severe NVP. If screening is positive for H. Pylori, 
it may be beneficial to treat the infection.4,7,17,18  
 Some women complain that their prenatal 
vitamins make them feel sick. The iron content of 
these supplements may increase or cause 
symptoms of nausea or vomiting, in addition to 
other gastrointestinal effects, such as constipation 
or upset stomach.23 Management 
recommendations depend on whether the woman 
has an iron deficiency or not. If iron deficiency is 
not present, then the prenatal vitamin may be 
stopped and switched to a folic acid supplement 
plus a children’s chewable or gummy vitamin. 
Iron is very important for both mother and baby 
after 12 weeks of pregnancy, so a prenatal vitamin 

can be reintroduced at that stage. If there is a 
previous history or a current iron deficiency, then 
splitting the prenatal vitamin and taking it in 
divided doses may be helpful.5,17,18, 23 
 
Non-pharmacological Approaches 
Non-pharmacological approaches are commonly 
used to treat NVP symptoms and offer good 
alternatives to pregnant women. A number of 
treatment modalities have been studied,  found to 
be useful in managing symptoms of NVP, and their 
use recommended in review publications.5,7,17,18 
These include ginger, vitamin B6 (pyridoxine), 
acupressure, and acupuncture.  Vitamin B6 has 
been well studied and maximum doses of up to 
200 mg per day (from all sources, whether 
prescription or multivitamins) may be taken in 
pregnancy. The effectiveness of ginger has been 
shown in randomized trials and may be taken at 
maximum doses of up to 1000 mg per day 
(equivalent to dried ginger root powder). In 
addition, acupuncture or acupressure of the P6 
point may also be used. Of note, medical hypnosis 
has reportedly been used for NVP, and 
counselling and supportive therapy have been 
recommended for women with more severe NVP 
symptoms.   
 
Pharmacological Approaches 
There are a number of antiemetics that are given 
to help alleviate NVP symptoms, as monotherapy 
or polytherapy, with varying levels of safety and 
effectiveness. Healthcare practitioners should 
assess the best course of treatment, based not only 
on the severity of symptoms, but also on the 
patient’s reported impact of NVP on her daily life. 
Practitioners should reiterate the importance of 
compliance with therapy, i.e., taking medications 
daily and consistently to sustain symptom 
management, and upon improvement (NVP 
symptoms have lessened), to gradually taper down 
the medication(s).18 
  The Motherisk NVP Helpline has 
developed an NVP treatment algorithm, and 
updates it as new research gets published (see 
Figure 1).2,5,7,17-19,24,33 The algorithm begins with 
Diclectin® a delayed release formulation of 10 mg 
doxylamine succinate/10 mg vitamin B6 
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(pyridoxine) as first line treatment for NVP. In 
Canada, it is labelled and approved for use in 
pregnancy by Health Canada, due to its safety 
profile. The standard dose is up to 4 tablets per 
day, with dose and schedule adjusted according to 
severity of NVP symptoms.24 A 2001 study on 
Diclectin® has shown maternal and fetal safety for 
doses of up to 12 tablets daily.25 Furthermore, a 
2009 study showed no association with any long-
term effects on fetal neurodevelopment.26 In 
regards to its efficacy, a randomized, placebo 
controlled trial published in 2010 showed 
Diclectin® was more effective than placebo in 
treating NVP in 280 American women.27  
 Antihistamines (such as dimenhydrinate or 
meclizine) are H1 blockers and have been widely 
used for the treatment of NVP as breakthrough 
relief. They may be taken daily or as needed until 
NVP symptoms improve. Numerous studies have 
documented their effectiveness, and a meta-
analysis, including over 24 studies, found no 
increased risk of birth defects.28 For uncontrolled 
vomiting, the algorithm (Figure 1) suggests taking 
dimenhydrinate 30-45 minutes before Diclectin® 
scheduled dose.2,5,17 Of note, H1 blockers may 
cause sedation, tiredness, or dizziness.5,17

 Phenothiazines (such as promethazine or 
prochlorperazine) have been commonly used as 
antiemetics and antipsychotics. When taken 
during pregnancy, many studies have not shown 
an increased risk of major malformations.29 
Moreover, if used continuously into the third 
trimester, neonatal withdrawal and extra-
pyramidal effects have been reported.29 
 Metoclopramide is commonly used to 
treat NVP. Several studies, including a 2009 paper 
by Matok and colleagues, showed no increased 
risk of birth defects when used in the first 

trimester.5,29,30 In 2013, Pasternak and colleagues 
reported on a register-based cohort study in 
Denmark, where they found no increased risk of 
major congenital malformations, spontaneous 
abortion, or stillbirth in over 28,486 women 
exposed in the first trimester.31 Additionally, 
metoclopramide is a stomach motility agent, and it 
may be helpful for women who have indigestion 
or vomit undigested food many hours after 
eating.2 It is important to advise women to take 
their dose no more than 30 minutes before eating. 
 Ondansetron, a selective serotonin, 5-
HT3-receptor antagonist, seems to have a 
conflicting safety profile. A case control study 
detected a two-fold increased risk of cleft palate 
when ondansetron was taken for NVP in the first 
trimester of pregnancy.32 Two studies using data 
from the Danish birth registry resulted in mixed 
findings. In 2013, Pasternak and colleagues 
collected data for 1,233 births between 2004-2011, 
and showed no increased risk of birth defects when 
mothers had taken ondansetron.33  
 However, Andersen and colleagues 
collected data from the same registry for 1,248 
births between 1997-2010 and findings suggested 
an increased risk of heart defects.34 Furthermore, 
the US Food and Drug Administration issued a 
warning about possible serious QT prolongation 
and Torsade de Pointes among people receiving 
ondansetron.34 Strict ECG monitoring and follow-
up of patients at risk were recommended, such as 
in cases of electrolyte imbalance 
(hypokalemia/hypomagnesemia), which can occur 
in women with severe NVP or HG, and in cases of 
patients with severe congestive heart failure, or 
patients receiving other medications that can 
prolong the QT interval.35,36
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FIG. 1       *NVP TREATMENT ALGORITHM - MOTHERISK UPDATE 2014 2,5,7,17-19,25,34-36 

 
If no improvement, move to the next step. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

NO DEHYDRATION DEHYDRATION 

        

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*Reproduced with permission from Motherisk. 

Give Diclectin® (delayed release combination of 10 mg doxylamine succinate/10 mg pyridoxine 
HCl) up to 4 tablets daily (i.e., 2 tablets at bedtime, 1 tablet in the morning, and 1 tablet in the 
afternoon).  Adjust schedule and dose according to severity of symptoms.*  
 
* If needed, to optimize efficacy, study with doses up to 12 tablets daily did not increase baseline risk for 
major malformations. 

Add:¤ 
• Dimenhydrinate 50 to 100 mg every 4 to 6 hours by mouth (po) or suppository (pr) up to 200 

mg/day when taking Diclectin® (if vomiting frequently, take 30 to 45 minutes before taking 
Diclectin®) 
 

¤ Monitor for potential side effects when Diclectin® is combined with other antihistamines (H1 blockers).  
 

Add any of the following: (listed in alphabetical order) 
• Chlorpromazine 25 mg every 4 to 6 hours po 
• Metoclopramide 5 to 10 mg every 8 hours po 
• Prochlorperazine 5 to 10 mg  every 6 to 8 hours po or pr 
• Promethazine 12.5 to 25 mg every 4 to 6 hours po 
 
 

 

Start rehydration treatment: 
• Intravenous (IV) fluid replacement (per local protocol) ¥  
• Multivitamin intravenous supplementation 
• Dimenhydrinate 50 mg (in 50 mL of saline, over 20 min) 

every 4 to 6 hours IV 
 

¥ No study has compared various fluid replacements for NVP. 
 

Not a first choice during the first 10 weeks of pregnancy 
• Ondansetron§ 4 to 8 mg every 6 to 8 hours po 
 
§Possible increased risk of cleft palate. It should be given only to 
women with normal ECG, and during the course of therapy, 
ECG monitoring and strict follow-up are strongly recommended. 
 
 

 

Intravenously add any of the following:  
• Chlorpromazine 25 to 50 mg every 4 to 6 hours  
• Metoclopramide 5 to 10 mg every 8 hours  
• Prochlorperazine 5 to 10 mg every 6 to 8 hours  
• Promethazine 12.5 to 25 mg every 4 to 6 hours  

 
 

 
Intravenously add one of the following:¶ 
• Methylprednisolone 15 to 20 mg every 8 hours  
    or 1 mg/hour continuously, up to 24 hours 
• Ondansetron§ 8 mg over 15 min every 12 hours or 1 mg/hour 

continuously, up to 24 hours  
 
¶ Steroids and serotonin antagonists are not recommended during 
the first 10 weeks of pregnancy because of possible increased risk of 
oral clefts. 
 

Note: Use of this 
algorithm assumes 
that other causes 
of NVP have been 
ruled out.  
At any step, when 
indicated, consider 
the enteral or 
parenteral 
nutrition.  

At any time you may add any or all of the following: 
 Vitamin B6 (pyridoxine) 

o Up to 200mg/day including all sources of Vitamin B6 
(medication e.g., Diclectin® and vitamin) 

 Ginger root powder tablets£ 
o Up to 1000mg/day of dried ginger root powder 

equivalent 
 Acupressure or acupuncture P6 point 

 
£Ginger products are not standardized.  
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 Further down the treatment algorithm is 
methylprednisolone. This drug is suggested to be 
used after the first trimester, due to the possible 
increased risk of oral clefts, although this finding 
has not been consistent.37-39 If methylprednisolone 
is used throughout the pregnancy, it may be 
associated with a higher rate of preterm birth and 
reduced birth weight.39 It is therefore recommended 
to monitor fetal growth, as well as maternal blood 
pressure and blood sugar. 
 
Management of Hyperemesis Gravidarum  
The most severe form of NVP is hyperemesis 
gravidarum (HG). Women require hospitalization 
due to persistent nausea and vomiting, weight loss 
and dehydration. Treatment is then intravenous 
(IV) fluid replacement and antiemetics; 
intravenous acid suppression is also suggested.40 
For most women, symptoms will improve after 
receiving IV hydration therapy and antiemetics, 
however, some women will continue to have 
symptoms of NVP, weight loss and lack of 
response to antiemetic therapy, which may require 
enteral or parenteral nutrition.7,15,16,40 The latter 
may be used to supplement or replace oral 
feeding. As each woman is different, nutritional 
needs must be assessed on an individual basis. 
When symptoms stabilize, gradually introduce 
fluids and solid foods in addition to the continued 
use of antiemetic therapy.7,15,16,40 
 The concept of using prophylactic (pre-
emptive) antiemetic treatment for severe NVP/HG 
stems from the proven effectiveness of similar 
approaches in chemotherapy-induced nausea and 
vomiting, cyclic vomiting and motion sickness.41-43 
A prospective non-randomized study investigating 
pre-emptive use of any antiemetic treatment of 
anticipated severe NVP and HG, in women who 
had suffered symptoms in their previous 
pregnancy was published in 2004.6 The study 
demonstrated that initiating treatment prior to or 
on first day of symptoms effectively lessened the 
severity of symptoms, reduced the recurrence of 
HG, and that continuous individualized 
counselling was very beneficial. 
 In 2013, a prospective, randomized, open-
label, pre-emptive Diclectin® study was 
published.19 This study included only women with 

history of severe NVP or HG in their previous 
pregnancy/ies, randomized to start taking 
Diclectin® upon recognition of their pregnancy 
and before NVP symptoms were experienced 
(pre-emptive group) or only at first sign of NVP 
symptoms (control group). The results showed 
that there were 70% fewer cases of moderate to 
severe NVP in the pre-emptive group compared to 
the control group. There was also a significant 
reduction of HG with pre-emptive Diclectin® use. 
The Diclectin® dose ranged from 2 to 9 tablets in 
both groups. Both pre-emptive and control groups, 
received intensive protocol-based counselling and 
a mean of 8 follow-up calls. Overall, there was an 
earlier resolution of symptoms in the pre-emptive 
group (26 weeks) vs. the control group (33 
weeks).  
 Many women are afraid and anxious of 
again having severe NVP or HG in a future 
pregnancy. When planning a pregnancy or in early 
pregnancy, they should be encouraged to follow 
dietary and lifestyle suggestions (as outlined in 
How to Survive Morning Sickness Successfully18), 
be screened for Helicobacter pylori infection, and 
be encouraged to find a support network. Early 
symptom management, and using counselling and 
evidence-based guidelines tailored to the 
individual, can help improve maternal quality of 
life.  
  

SUMMARY 
 
NVP is the most common medical condition in 
pregnancy. All women calling the Motherisk NVP 
Helpline are counselled on dietary and lifestyle 
strategies, in addition to non-pharmacological and 
pharmacological approaches. Optimal symptom 
management of NVP or HG is multi-dimensional 
and often complex and should be designed on an 
individual basis. Importantly, as studies have 
shown a high rate of recurrence of NVP 
symptoms in predisposed women, it is beneficial 
for them to receive pre-emptive or early treatment, 
as it may help decrease the severity of symptoms 
in subsequent pregnancies, reduce maternal and 
fetal complications, and prevent hospitalization, 
while improving quality of life.  
 

 
J Popul Ther Clin Pharmacol Vol 21(3):e555-e564; December 11, 2014 

© 2014 Canadian Society of Pharmacology and Therapeutics. All rights reserved.  
e561 

 



Surviving morning sickness successfully: from patients’ perception to rational management  

Disclosure 
Motherisk Nausea and Vomiting of Pregnancy 
(NVP) Helpline is sponsored by Duchesnay Inc. 
 
Corresponding Author: 
caroline.maltepe@sickkids.ca  
 
REFERENCES 
 
1. American College of Obstetrics and 

Gynecology. ACOG Practice Bulletin: Nausea 
and Vomiting of Pregnancy. Obstet Gynecol 
2004;103(4):803-814. 

2. Arsenault MY, Lane CA, MacKinnon CJ, et al. 
The management of nausea and vomiting of 
pregnancy. J Obstet Gynaecol Canada 2002; 
24(10):817-833. 

3. Klebanoff MA, Koslowe PA, Kaslow R, et al. 
Epidemiology of vomiting in early pregnancy. 
Obstet Gynecol 1985;66:612-616. 

4. Clark SM, Constantine MM, Hankins GD. 
Review of NVP and HG and early 
pharmacotherapeutic intervention. Obstet 
Gynecol Int. 2012 [cited 2014 Jul 
20];2012:252676. doi: 10.1155/2012/252676. 
Available from: 
http://dx.doi.org/10.1155/2012/252676  

5. Ebrahimi N, Maltepe C, Einarson A. Optimal 
management of nausea and vomiting of 
pregnancy. Int J Womens Health 2010:2(1):241-
248. 

6. Koren G, Maltepe C. Pre-emptive therapy for 
severe nausea and vomiting of pregnancy and 
hyperemesis gravidarum. J Obstet Gynaecol 
2004;24(5):530-533. 

7. Koren G, Maltepe C, Phelan ST, Editors. 
Nausea and Vomiting of Pregnancy. APGO 
Continuing Educational Series on Women’s 
Health Education [Internet]. Crofton (MD): 
Association of Professors of Gynecology and 
Obstetrics; c2014 [cited 2014 Jul 20]. Available 
from: 
https://www.apgo.org/education/women/nausea-
and-vomiting-of-pregnancy.html 

8. O’Brien B, Naber S. Nausea and vomiting 
during pregnancy: effects on the quality of 
women’s lives. Birth 1992;19:138-143. 

9. Piwko C, Ungar WJ, Einarson TR, et al. The 
weekly cost of nausea and vomiting of 
pregnancy for women calling the Toronto 
Motherisk Program. Curr Med Res Opin 
2007;23(4):833-840. 

10. Piwko C, Koren G, Babashov V, et al. Economic 
burden of nausea and vomiting of pregnancy in 
the USA. J Popul Ther Clin Pharmacol 2013 
[cited 2014 Oct 15];20(2):e149-160. Available 
from: 
http://www.jptcp.com/jptcp_1308_e149_e160_p
iwko-pdf-r194583  

11. Fejzo MS, Poursharif B, Korst LM, et al. 
Symptoms and pregnancy outcomes associated 
with extreme weight loss among women with 
hyperemesis gravidarum. J Womens Health 
(Larchmt) 2009;18(12):1981-1987.  

12. Veenendaal MV, van Abeelen AF, Painter RC, 
et al. Consequences of hyperemesis gravidarum 
for offspring: a systematic review and meta-
analysis. BJOG 2011;118(11):1302-1313. 

13. Baggley A, Navioz Y, Maltepe C, et al. 
Determinants of women's decision making on 
whether to treat nausea and vomiting of 
pregnancy pharmacologically. J Midwifery 
Womens Health 2004;49(4):350-354.  

14. Niemeijer MN, Grooten IJ, Vos N, et al. 
Diagnostic markers for hyperemesis gravidarum: 
a systematic review and metaanalysis. Am J 
Obstet Gynecol 2014;211(2):150.e1-15. doi: 
10.1016/j.ajog.2014.02.012. Epub 2014 Feb 13. 

15. Verberg MF, Gillott DJ, Al-Fardan N, et al. 
Hyperemesis gravidarum, a literature review. 
Hum Reprod Update. 2005;11(5):527–539. 

16. Goodwin TM. Hyperemesis gravidarum. Obstet 
Gynecol Clin N Am 2008;35:401-417. 

17. Einarson A, Maltepe C, Boskovic R, at al. 
Treatment of nausea and vomiting in pregnancy. 
An updated algorithm. Can Fam Physician 
2007[cited 2014 Jul 26];53(12):2109-2111. 
Available from: 
http://www.cfp.ca/content/53/12/2109.full.pdf+h
tml 

18. Koren G, Maltepe C. How to survive morning 
sickness successfully. Toronto (ON): Motherisk; 
2013 [cited 2014 Jul 27]. Available from: 
www.motherisk.org/documents/BSRC_morning
_sickness_EN.pdf  

19. Maltepe C, Koren G. Preemptive treatment of 
nausea and vomiting of pregnancy: results of a 
randomized controlled trial. Obstet Gynecol Int 
2013 [cited 2014 Jul 27];2013:809787. 
Available from: 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC
3588181 

20. Gill SK, Maltepe C, Koren G. The effect of 
heartburn and acid reflux on the severity of 
nausea and vomiting of pregnancy. Can J 

 
J Popul Ther Clin Pharmacol Vol 21(3):e555-e564; December 11, 2014 

© 2014 Canadian Society of Pharmacology and Therapeutics. All rights reserved.  
e562 

 

mailto:caroline.maltepe@sickkids.ca
http://dx.doi.org/10.1155/2012/252676
https://www.apgo.org/education/women/nausea-and-vomiting-of-pregnancy.html
https://www.apgo.org/education/women/nausea-and-vomiting-of-pregnancy.html
http://www.jptcp.com/jptcp_1308_e149_e160_piwko-pdf-r194583
http://www.jptcp.com/jptcp_1308_e149_e160_piwko-pdf-r194583
http://www.cfp.ca/content/53/12/2109.full.pdf+html
http://www.cfp.ca/content/53/12/2109.full.pdf+html
http://www.motherisk.org/documents/BSRC_morning_sickness_EN.pdf
http://www.motherisk.org/documents/BSRC_morning_sickness_EN.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3588181
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3588181


Surviving morning sickness successfully: from patients’ perception to rational management  

Gastroenterol 2009 [cited 2012 Jul 
26];23(4):270-272.  Available from:  
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC
2711677  

21. Gill SK, Maltepe C, Mastali K, et al. The effect 
of acid-reducing pharmacotherapy on the 
severity of nausea and vomiting of pregnancy. 
Obstet Gynecol Int 2009 [cited 2014 Jul 
26];2009:585269. Available from: 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC
2778456 

22. Law R, Maltepe C, Bozzo P, et al. Treatment of 
heartburn and acid reflux associated with nausea 
and vomiting during pregnancy. Can Fam 
Physician 2010 [cited 2014 Jul 26];56(2):143-
144. Available from: 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC
2821234/pdf/0560143.pdf  

23. Gill SK, Maltepe C, Koren G. The effectiveness 
of discontinuing iron-containing prenatal 
multivitamins on reducing the severity of nausea 
and vomiting of pregnancy. J Obstet Gynaecol 
2009;29(1):13-16. 

24. Product monograph. Diclectin. Blainville (QC): 
Duchesnay Inc.; 2014 Jul 2 [cited 2014 Oct 13] . 
Available from: http://webprod5.hc-
sc.gc.ca/dpd-bdpp/item-iteme.do?pm-
mp=00025684   

25. Atanackovic G, Navioz Y, Moretti ME, et al. 
The safety of higher than standard dose of 
doxylamine-pyridoxine (Diclectin) for nausea 
and vomiting of pregnancy. J Clin Pharmacol 
2001;41(8):842-845.  

26. Nulman I, Rovet J, Barrera M, et al. Long-term 
neurodevelopment of children exposed to 
maternal nausea and vomiting of pregnancy and 
diclectin. J Pediatr 2009;155(1):45-50. 

27. Koren G, Clark S, Hankins GD, et al. 
Effectiveness of delayed-release doxylamine and 
pyridoxine for nausea and vomiting of 
pregnancy: a randomized placebo controlled 
trial. Am J Obstet Gynecol 2010;203(6):571.e1-
7. doi: 10.1016/j.ajog.2010.07.030. Epub 2010 
Sep 16. 

28. Seto A, Einarson T, Koren G. Pregnancy 
outcome following first trimester exposure to 
antihistamines: meta-analysis. Am J Perinatol 
1997;14(3):119-124. 

29. Gill SK, Einarson A. The safety of drugs for the 
treatment of nausea and vomiting of pregnancy. 
Expert Opin Drug Saf 2007;6(6):685-694.  

30. Matok I, Gorodischer R, Koren G, et al. The 
safety of metoclopramide use in the first 

trimester of pregnancy. N Engl J Med 2009 
[cited 2014 Jul 26];360(24):2528-2535. 
Available from: 
http://www.nejm.org/doi/pdf/10.1056/NEJMoa0
807154  

31. Pasternak B, Svanström H, Mølgaard-Nielsen D, 
et al. Metoclopramide in pregnancy and risk of 
major congenital malformations and fetal death. 
JAMA 2013 [cited 2014 Jul 26];310(15):1601-
1611. Available from: 
http://jama.jamanetwork.com/article.aspx?doi=1
0.1001/jama.2013.278343  

32. Anderka M, Mitchell MM, Louik C, et al. 
Medications used to treat nausea and vomiting 
of pregnancy and the risk of selected birth 
defects. Birth Defects Res A Clin Mol Teratol 
2012 [cited 2014 Jul 26];94(1):22-30. Available 
from: 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC
3299087  

33. Pasternak B, Svanström H, Hviid A. 
Ondansetron in pregnancy and risk of adverse 
fetal outcomes. NEJM 2013 [cited 2014 Jul 
26];368(9):814-823. Available from: 
http://www.nejm.org/doi/pdf/10.1056/NEJMoa1
211035 

34. Andersen JT, Espen J-S, Andersen N, et al. 
Ondansetron use in early pregnancy and the risk 
of congenital malformations - A register based 
nationwide cohort study. Abstracts of the 29th 
International Conference on 
Pharmacoepidemiology & Therapeutic Risk 
Management; 2013 Aug 25–28, 2013; Montréal, 
Canada.  Malden (MA): John Wiley & Sons, 
Inc., c2013, 541 p.  (Pharmacoepidemiology and 
Drug Safety Vol 22). 
http://www.motherisk.org/documents/studies/On
dansetron-Use-In-Early-Pregnancy.pdf 

35. FDA Drug Safety Communication: Abnormal 
heart rhythms may be associated with use of 
Zofran (ondansetron) [Internet]. Silver Spring 
(MD): U.S. Food and Drug Administration; 
2011 Sep 15 [cited 2014 Jul 26]. Available 
from: 
http://www.fda.gov/drugs/drugsafety/ucm27191
3.htm 

36. Koren G. Scary science: ondansetron safety in 
pregnancy-two opposing results from the same 
Danish registry. Ther Drug Monit 2014 Jan 9; 
[Epub ahead of print; cited 2014 Oct 13]. 
Available from: 
http://www.helpher.org/blog/wp-

 
J Popul Ther Clin Pharmacol Vol 21(3):e555-e564; December 11, 2014 

© 2014 Canadian Society of Pharmacology and Therapeutics. All rights reserved.  
e563 

 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2711677
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2711677
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2778456
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2778456
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2821234/pdf/0560143.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2821234/pdf/0560143.pdf
http://www.ncbi.nlm.nih.gov/pubmed/19280488
http://www.ncbi.nlm.nih.gov/pubmed/19280488
http://www.ncbi.nlm.nih.gov/pubmed/19280488
http://www.ncbi.nlm.nih.gov/pubmed/19280488
http://webprod5.hc-sc.gc.ca/dpd-bdpp/item-iteme.do?pm-mp=00025684
http://webprod5.hc-sc.gc.ca/dpd-bdpp/item-iteme.do?pm-mp=00025684
http://webprod5.hc-sc.gc.ca/dpd-bdpp/item-iteme.do?pm-mp=00025684
http://www.nejm.org/doi/pdf/10.1056/NEJMoa0807154
http://www.nejm.org/doi/pdf/10.1056/NEJMoa0807154
http://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2013.278343
http://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2013.278343
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3299087
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3299087
http://www.nejm.org/doi/pdf/10.1056/NEJMoa1211035
http://www.nejm.org/doi/pdf/10.1056/NEJMoa1211035
http://www.motherisk.org/documents/studies/Ondansetron-Use-In-Early-Pregnancy.pdf
http://www.motherisk.org/documents/studies/Ondansetron-Use-In-Early-Pregnancy.pdf
http://www.fda.gov/drugs/drugsafety/ucm271913.htm
http://www.fda.gov/drugs/drugsafety/ucm271913.htm
http://www.helpher.org/blog/wp-content/uploads/2014/01/2014-Koren-Ondansetron-Safety-TDM.pdf


Surviving morning sickness successfully: from patients’ perception to rational management  

content/uploads/2014/01/2014-Koren-
Ondansetron-Safety-TDM.pdf 

37. Park-Wyllie L, Mazzotta P, Pastuszak A, et al. 
Birth defects after maternal exposure to 
corticosteroids: prospective cohort study and 
meta-analysis of epidemiological studies. 
Teratology 2000;62(6):385-392. 

38. Carmichael SL, Shaw GM, Ma C, et al. 
Maternal corticosteroid use and orofacial clefts. 
Am J Obstet Gynecol 2007;197(6):585.e1-7. 

39. Gur C, Diav-Citrin O, Shechtman S, et al. 
Pregnancy outcome after first trimester exposure 
to corticosteroids: a prospective controlled 
study. Reprod Toxicol 2004;18:93-101. 

40. Bottomley C, Bourne T. Management strategies 
for hyperemesis. Best Pract Res Clin Obstet 
Gynaecol 2009;23(4):549-564. 

41. Mattiuzzi GN, Cortes JE, Blamble DA, et al. 
Daily palonosetron is superior to ondansetron in 
the prevention of delayed chemotherapy-induced 
nausea and vomiting in patients with 
acutemyelogenous leukemia. Cancer 
2010;15;116(24):5659-5666.  

42. Gil A, Nachum Z, Tal D, et al. A comparison of 
cinnarizine and transdermal scopolamine for the 
prevention of seasickness in naval crew: a 
double-blind, randomized, crossover study. Clin 
Neuropharmacol 2012;35(1):37-39.  

43. Hejaz, RA, McCallum RW. Review article: 
cyclic vomiting syndrome in adults-
rediscovering and redefining an old entity. 
Aliment Pharmacol Ther 2011;34(3):263-273.

 
 

 
J Popul Ther Clin Pharmacol Vol 21(3):e555-e564; December 11, 2014 

© 2014 Canadian Society of Pharmacology and Therapeutics. All rights reserved.  
e564 

 

http://www.helpher.org/blog/wp-content/uploads/2014/01/2014-Koren-Ondansetron-Safety-TDM.pdf
http://www.helpher.org/blog/wp-content/uploads/2014/01/2014-Koren-Ondansetron-Safety-TDM.pdf

	ABSTRACT
	Key Words: Pregnancy, nausea and vomiting, hyperemesis gravidarum, pharmacological and non-pharmacological management
	INTRODUCTION
	Etiology of NVP
	Differential Diagnosis
	Management of NVP
	TABLE 1   Some dietary and lifestyle strategies advised by Motherisk NVP Helpline1,2,5,7,17-19
	Non-pharmacological Approaches
	Pharmacological Approaches

	Management of Hyperemesis Gravidarum
	SUMMARY
	Corresponding Author: caroline.maltepe@sickkids.ca
	REFERENCES


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50083
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


