


Effective Migraine Treatment in Pregnant
and Lactating Women: A Practical Guide



Dawn A. Marcus, MD l Philip A. Bain, MD

Effective Migraine
Treatment in Pregnant
and Lactating Women:
A Practical Guide

Foreword by Donna Shoupe, MD

1 3



Dawn A. Marcus, MD
Professor Department
of Anesthesiology

University of Pittsburgh
Pittsburgh, PA
USA

Philip A. Bain, MD
Dean Health System
Madison, WI
USA

ISBN 978-1-60327-438-8 e-ISBN 978-1-60327-439-5
DOI 10.1007/978-1-60327-439-5

Library of Congress Control Number: 2008942074

# Humana Press, a part of Springer ScienceþBusiness Media, LLC 2009
All rights reserved. This workmay not be translated or copied in whole or in part without the written
permission of the publisher (Humana Press, c/o Springer ScienceþBusinessMedia, LLC, 233 Spring
Street, New York, NY 10013, USA), except for brief excerpts in connection with reviews or
scholarly analysis. Use in connection with any form of information storage and retrieval,
electronic adaptation, computer software, or by similar or dissimilar methodology now known or
hereafter developed is forbidden.
The use in this publication of trade names, trademarks, service marks, and similar terms, even if they
are not identified as such, is not to be taken as an expression of opinion as to whether or not they are
subject to proprietary rights.
While the advice and information in this book are believed to be true and accurate at the date of
going to press, neither the authors nor the editors nor the publisher can accept any legal
responsibility for any errors or omissions that may be made. The publisher makes no warranty,
express or implied, with respect to the material contained herein.

Printed on acid-free paper

springer.com



‘‘A wonderful, practical resource that supplies much-needed expert information
on a common pregnancy problem.’’

– Elizabeth W. Loder, MD, Chief of the Division of Headache and Pain,
John R. Graham Headache Center

The book Effective Migraine Treatment in Pregnant and Lactating Women:
A Practical Guide is a much needed first of its kind, dealing with pregnancy and
lactation for womenwithmigraine.Designed for busy practitioners, each chapter
begins with key points and a case study and ends with Practical Pointers that
succinctly summarize keymessages. Throughout the chapters are relevant ‘‘Pearls
for the Practitioner.’’ In addition, there are examples of education to present to
patients, treatment and medication algorithms, and other downloadable (from
the CD-ROMversion of the book) information for clinicians. This book is truly a
masterpiece and provides insightful information for all healthcare professionals
who manage women with migraine.

–Roger K. Cady, MD, Medical Director of the Headache Care Center in the
Primary Care Network



Foreword

EffectiveMigraine Treatment in Pregnant and the LactatingWomen: A Practical
Guide provides a comprehensive review of the pathophysiology, activating
factors, course, frequency, work-up, treatment and follow-up of migraine head-
aches in pregnant and lactating women. This text reviews the vast and diverse
treatment options now available including medications, life-style modifica-
tions, stress management, complementary medicine, exercise, diet and nutri-
tional therapies. Considering that women are more than twice as likely to
experience migraines as men and 1 in 5 women will experience migraines during
her reproductive years, this book is appreciated as a valuable resource.

Effective Migraine Treatment in Pregnant and the Lactating Women: A
Practical Guide provides headache diaries, patient educational tools, as well
as detailed instructions for pain management, use of rescue medications, phy-
sical therapy exercises and preconception counseling. Readers will develop a
practical and extended approach to the evaluation and treatment of the preg-
nant and lactating headache sufferers. In all, this book is an excellent resource
for healthcare providers taking care of pregnant or breastfeeding women suffer-
ing with migraines as well as providers treating reproductive aged women with
migraines that are anticipating pregnancy.

Obstetrician/gynecologist Donna Shoupe, MD
Los Angeles, CA
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Preface

Migraine affects nearly one in every five adult women, with the peak prevalence
during the mid-thirties. Since women are typically affected with migraine dur-
ing their reproductive years, it is not surprising that many women in their
childbearing years will seek medical care for migraine during pregnancy and
lactation. Clinicians are often apprehensive about treating migraines in fertile
and pregnant women because of concerns about treatment effects on their
unborn babies, often resulting in under-treatment of disabling pain and nausea.
Fortunately, a variety of relatively safe and effective drug and non-drug treat-
ments are available for migraine-related pain and nausea during conception,
pregnancy, and nursing. This book provides a comprehensive resource to
address diagnosis, testing, and treatment of headaches in reproductively fertile
women.

The term safe is used in this book to describe treatments that are considered
to be relatively safe for women to use during pregnancy or when nursing.
Clinicians using this information should remember that all drugs have certain
risks of adverse events and relative safety is often based on limited data,
particularly during pregnancy. Ideally, the treatment of headaches in pregnant
or lactating women would not need to include medications; however, this is not
always feasible. Relative safety needs to be balanced against the consequences
of untreated headache, which might include vomiting, dehydration, and dis-
ability. Recommendations in this book are based on published evidence in the
literature and clinical experience, with full referencing for suggested therapies.

Dr. Dawn Marcus is a neurologist who has devoted a large portion of her
professional career to the treatment of patients with chronic pain and head-
ache. She developed a successful multidisciplinary headache clinic at the
University of Pittsburgh Medical Center and currently directs headache
research there. Her years of clinical experience resulted in developing practical
tips and resources for managing difficult headache populations. She is an
active writer and lecturer on topics related to headache and chronic pain
and has authored several practical books for both healthcare providers and
a lay audience (www.dawnmarcusmd.com).

Dr. Philip Bain is a practicing internist in a large multispecialty organization
in Madison, WI. Though he has a large general internal medicine practice, he
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has had a long-standing interest in the diagnosis and treatment of headache
disorders by primary care providers. He has developed a myriad of helpful
patient handouts and primary care tools that have helped primary care provi-
ders treat headache patients efficiently and consistently. His focus on office
workflow has resulted in the development of a variety of practical tools to assist
clinicians in treating pregnant and nursing migraine sufferers both efficiently
and effectively.

Together Drs. Marcus and Bain bring a wealth of practical, ready-to-use,
clinically tested tips and recommendations to treat women with headaches
during pregnancy and nursing. This book uniquely answers frequently asked
questions by patients and provides healthcare providers with easy-to-use office
tools for patient education and charting documentation. Resources are pro-
vided within the text, with printable materials available on the enclosed CD-
ROM for ready use in the clinic. Additional materials may be accessed through
Dr. Marcus’s website www.dawnmarcusmd.com. Both authors are eager to
receive comments and suggestions for additions and improvements to the
book through a link available at this website.

Pittsburgh, PA, USA Dawn A. Marcus, MD
Madison, WI, USA Philip A. Bain, MD
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Chapter 1

Understanding Migraine and Pregnancy

Key Chapter Points

� One in five women experiences migraine during her reproductive years.
� Cycling estradiol levels predict migraine changes throughout a woman’s

reproductive years. Migraine is typically aggravated by low estradiol (e.g.,
premenstrual exacerbation) and improvedwith high estradiol (e.g., pregnancy).

� Migraine improves during pregnancy for about half of women. If improve-
ment is going to occur, it usually does so before the end of the first trimester.

� Migraines typically reoccur after delivery, although breastfeeding may delay
headache recurrence.

Keywords Breastfeeding � Lactation � Migraine � Nursing � Pregnancy �
Trimester

I’ve had bad migraines since I was a teenager and I just found out I’m pregnant. When I
told my mother-in-law, she told me how much worse her headaches were when she was
pregnant and that the doctor won’t let you use any medications before the baby’s born. I
was so happy to finally be pregnant, but now I’m afraid I’ll have nine miserable months in
bed! HELP!

About half of all adults worldwide report having headaches [1]. Consequently,

headache is one of the most common complaints seen in primary care. A survey

of medical records from 289 randomly selected primary care patients in the

United States found that nearly half of all patients reported a pain complaint

[2]. The only somatic complaints more common than headache were back and

lower extremity pain (Fig. 1.1). Furthermore, chart review one year later

showed that the odds of having persistent somatic symptoms were twice as

high among patients reporting headache or back pain.
Migraine is the most common benign, recurring headache seen in primary

care offices and is distinguished from other common headaches by the occur-

rence of disabling symptoms (including pain, nausea, and sensitivity to lights

and sounds) that persist for several hours or days (Table 1.1). An international

panel reviewed records for 1,203 patients seeking treatment for headache in 128

D.A. Marcus, P.A. Bain, Effective Migraine Treatment in Pregnant
and Lactating Women: A Practical Guide, DOI 10.1007/978-1-60327-439-5_1,
� Humana Press, a part of Springer ScienceþBusiness Media, LLC 2009
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clinical practices [3]. Although migraine only affects about one in six people in

the general population, among patients seeing their doctors for headache, 94%

had migraine. Tension-type headache, though much more common than

migraine, is rarely seen in the clinic as it is usually not disabling enough to

warrant an office visit.
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Fig. 1.1 Somatic complaints in primary care patients (Based on [2])
Somatic complaints endorsed by �2% of randomly-selected primary care patients are shown
in the graph.

Table 1.1 Characteristics of common, recurring headaches

Location

Typical
duration
(hours)

Usual behavior during
headache

Migraine Often but not always
unilateral (affected side
should vary at least
occasionally). May
become holocranial,
especially when more
severe

4–72 Reduced productivity, lies
down, seeks dark and
quiet isolation. May place
washcloth over forehead
and eyes and go to sleep.
May be nauseated
although vomiting
usually only with very
severe episodes.

Tension-
type

Bilateral 8–24 or
constant

No interference

Medication
overuse

Bilateral Constant
with
fluctuating
severity

No interference

Cluster Unilateral eye (always
affecting the SAME side)

½–2 Agitated, avoids lying
down, paces, smokes,
showers, hits head

2 1 Understanding Migraine and Pregnancy



Pearl for the practitioner:
Migraine is the most common recurring headache seen in primary care.
Tension-type headache, although more common than migraine, is rarely
disabling enough to warrant a visit to the doctor.

Women are more than twice as likely to experience migraine as men, with
migraine typically occurring between puberty and menopause. Because migraine
predominates during the active reproductive years, questions about conception,
pregnancy, and postnatal care are commonly addressed with women’s healthcare
providers. In general, regular changes in estrogen levels serve as an important
migraine-activating trigger. Headaches often predictably worsen when estrogen
levels drop from a high to a low level, such as with menstruation or after delivery
(Fig. 1.2). Headaches will also often abate when estrogen levels are no longer
changing from high to low levels, resulting in predictable improvements with
pregnancy and menopause. Sustained elevations in estradiol, as with pregnancy,
offer protection against headaches for many women. Furthermore, lack of
cycling after menopause also tends to reduce migraine frequency and severity.
Women often notice an unexpected worsening of migraine in the perimenopausal
period when they are experiencing other somatic symptoms, like hot flashes.
Headache aggravation at this time may be due to fluctuating estradiol levels.
Migraine also tends to worsen after surgical menopause with hysterectomy/
oophorectomy, while improving with spontaneous menopause [4]. Better out-
come after natural menopause suggests a role for other factors in addition to lack
of estrogen cycling. For example, reduced responsiveness of neural receptors to
pain-provoking chemicals with aging seems to result in headache improvement in
seniors for both men and women.

Pearl for the practitioner:
Fluctuating estrogen level is a potent headache trigger.

Migraines
usually begin

with menarche

Menstrual
aggravation

for 60%
Migraine
relief in

50% with
pregnancy

Migraine improves
in 66% with
menopause.

Migraine often
worsens during
perimenopause.

Fig. 1.2 Predicted migraine
changes over a woman’s
reproductive lifetime
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Migraine affects nearly one in five women in their reproductive years.

Women with migraine are often concerned about how migraine will affect
their pregnancies and whether they will be able to safely and effectively manage
migraine episodes when pregnant and nursing. Fortunately, migraine improves
in about half of women during pregnancy. Consequently, many doctors use a

‘‘wait-and-see’’ approach of delaying migraine treatment during pregnancy, in
hopes of spontaneous improvement. While this viewpoint may seem prudent,
failing to identify those patients who needmore intensive treatment can result in
unnecessary patient suffering, dehydration, disability, and overuse of over-the-

counter medications.

Pearl for the practitioner:
Migraine improves for half of women during pregnancy. For those that
do not, more intensive therapy is needed in order to avoid unnecessary
patient suffering, dehydration, disability, and overuse of over-the-counter
medications.

Although many women decide to restrict prescription migraine treatments
during pregnancy, up to one in three pregnant women self-medicates for
symptoms, especially with analgesics [5–7]. Healthcare providers must recog-
nize the need to effectively treat symptoms, including troublesome headaches,

during pregnancy. Fortunately, many effective treatment options are relatively
safe to use when pregnant and breastfeeding. Available therapies include
medication and non-medication treatments, traditional and alternative thera-
pies, and nutritional supplements. By providing education and resources, as
well as a consistent treatment strategy, pregnant women can be empowered to

gain control over their headaches. Utilizing safer and effective therapies can
improve the quality of the pregnancy experience and allow women to con-
fidently breastfeed their infants while being treated for headaches.

Pearl for the practitioner:
Relatively safe and effective treatment options are available for the preg-
nant and lactating migraine sufferer.

This book describes expected changes in migraine patterns during preg-
nancy and breastfeeding. Treatments designed to reduce migraine pain dur-
ing the attack and to prevent migraine attacks from occurring will be
described, including medication, non-medication, complementary, and
nutritional therapies. Headache diaries, patient educational tools, and

detailed instructions for pain management and physical therapy exercises
provided will help facilitate migraine treatment. This book will be a helpful
resource for those who treat migraine sufferers who are pregnant and/or
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who choose to breastfeed their infants. Readers will develop a practical

approach to the evaluation and treatment of the pregnant and lactating
headache sufferer.

Typical Concerns Your Patient May Have

Your patient asks:

How do I know if I have migraines?

Migraines are disabling, intermittent headaches associated with sensitivity to
environmental stimuli. A brief, non-physician-administered screening question-
naire (theMigraine Assessment Tool orMAT) is a validated tool for diagnosing

migraine, with good reliability and stability with repeat administration
(Fig. 1.3) [8]. This questionnaire can be effectively administered by healthcare

personnel with no special expertise in the field of headache to identify patients
with probable migraine.

Pearl for the practitioner:
Migraine is a recurring, intermittent, disabling headache usually lasting
4–24 hours that is associated with nausea or light and sound sensitivity.
Most headaches resulting in functional impairment are migraine.

Your patient asks:

What causes migraines?

Migraine is a common, controllable (not curable) biochemical condition of

the brain, often referred to as a threshold disorder. When a genetically prone/
susceptible patient is exposed to a headache trigger (whether identified or

not), the threshold for the headache is exceeded and a cascade of events
begins. Migraine sufferers experience an increased sensitivity to activation of
pain-provoking pathways in the nervous system. Current theories about the

physiology of migraine explain the occurrence of headache and other
migraine features in response to activation of intracranial neural and vascular
structures (Fig. 1.4). Exposure to internal and external triggers (including

stress, changes in sleep and eating habits, and hormonal cycling) enhances
intracranial activity of a variety of important headache-activating neurotrans-
mitters, including nitric oxide, serotonin, and norepinephrine, which stimulate

vascular dilation. Dilated intracranial, extracerebral blood vessels result in a
perceived throbbing sensation and increased blood flow. More importantly,
neurons surrounding these blood vessels become stretched, triggering the

trigeminal system. Feedback signals, mediated by calcitonin gene-related pep-
tide (CGRP), travel back along trigeminal fibers to intracranial, extracerebral
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meningeal vessels, causing a positive feedback loop to perpetuate vascular
dilation and trigeminal activation. The trigeminal system also activates the
hypothalamus, possibly resulting in migraine-related cravings. Activation of
cervical trigeminal structures may facilitate transmission to somatic neurons,
resulting in muscle contraction. Signals also travel to the thalamus and cortex
to relay pain messages.

Did your headaches start within 2 weeks of a
head injury, trauma, or medical illness?  

If YES
NOT migraine; consider

secondary headaches

If YES
NOT migraine; consider

secondary headaches

If YES
NOT migraine; consider

medication overuse

If CONSTANT
NOT migraine; consider
tension-type headache

If <2 HOURS
NOT migraine; consider

cluster headache

If NO
Do you have any brain abnormality,

like tumors or hydrocephalus? 

If NO
Do you have a headache everyday or
take over-the-counter or prescription
pain or headache medications (e.g.,

Excedrin) more than 4 days per week?    

If NO
Do you have an intermittent or

constant headache? 

If INTERMITTENT
How long does each individual

headache episode last? 

If ≥ 2 HOURS  
Do you have any  of the following
neurological symptoms immediately
before or during your headache
episodes:     
• Visual scotoma (blind or black

spots in the vision)  
• Visual hallucination (zigzag or

wavy lines, colored lights or balls,
shimmering patterns)   

• Weakness or numbness on one 
side of your body 

If YES
DIAGNOSE MIGRAINE

WITH AURA

If NO  
Do you have at least 2 of the
following symptoms with your
headache?    
• Pain is on one side of the head

during a headache episode  
• Pain feels like throbbing or

pulsing sensation  
• Pain limits, restricts, or

interferes with routine
activities   

• Pain is made worse by
performing routine activities,
such as stair climbing   

If NO
NOT migraine; consider
tension-type headache   

If YES  
Do you have at least 1 of the
following with your headache?   
• Nausea or vomiting 
• Markedly increased sensitivity

to BOTH normal room
lighting AND  conversational
speech (You need to turn down
or off lights, close curtains or
blinds, turn down or off radio
or television, or need to retreat
to dark, quiet room.)          

If YES 
DIAGNOSE MIGRAINE 

WITHOUT AURA

If NO
NOT migraine consider
tension-type headache   

Fig. 1.3 Migraine-assessment tool (MAT) (Adapted from [8])
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Understanding changes in threshold that occur during migraine can help

explain the usual time course of symptoms:

� Migraine begins with exposure to a trigger or activating factor that exceeds a
migraine threshold and results in a cascade of complex events.

� Activation of the hypothalamus results in a feeling of general unease and
cravings that often precede a migraine by several hours, called a prodrome.

� Auras of visual hallucinations may occur due to neural activation followed
by cortical spreading depression in the occipital cortex.

� The painful stage of migraine occurs when meningeal blood vessels dilate,
causing a throbbing sensation and activating trigeminal neurons to send pain
messages. Trigeminal activation may also result in neck pain and excessive
tenderness of the scalp and face, called cutaneous allodynia (skin-related
pain from stimulation that would not normally be considered to be painful).

� Prolonged over-stimulation of neural structures may continue for several
hours following pain resolution, resulting in a migraine postdrome of fatigue
and feeling ‘‘hung over.’’

Pearl for the practitioner:
Migraine is a threshold disorder. Numerous factors lower the threshold,
making it easier for a headache to occur. Other factors, such as the
migraine preventive medications, raise the threshold and make it harder
for a headache to occur.

Thalamus & Cortex

• Pain

Activation of trigeminal system

Dilation of meningeal blood vessels

Neurotransmitters
• Serotonin
• Norepinephrine

CGRP

Internal & External Triggers

• Lifestyle/scheduling• Stress • Medications/chemicals

Hypothalamus

• Cravings

Cervical spine

• Myofascial sx

Nitric Oxide

Activates MMP

Reorganizes
cerebral
matrix  

White matter
UBOs 

Breaks down
BBB 

Fig. 1.4 Neurovascular model of migraine
CGRP=calcitonin gene-related peptide, MMP=matrix metalloprotease, sx=symptoms,
UBO=unidentified bright objects.
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Nitric oxide also activates matrix metalloproteases (MMP), important com-

pounds for brain development and plasticity. MMP-9 is linked to opening of

the blood-brain barrier (BBB) and plays an important role in the pathogenesis

of brain ischemia and possibly migraine. Cortical spreading depression at the

onset of migraine results in upregulation of MMP-9 within 15–30 minutes that

persists over 48 hours [9], causing breakdown of the BBB, edema, and vascular

extravasation. These changes in brain fluid status may explain the occurrence of

non-specific, unidentified bright objects in the white matter on magnetic reso-

nance imaging studies in about 30% ofmigraineurs. These effects may also help

explain how medications and neurotransmitters outside of the BBB can gain

access to the brain during a migraine.
Sex hormones, like estrogen, play a critical role in headache susceptibility by

acting as an important neurotransmitter regulator. Vulnerability to a headache

episode depends on a balance between headache-protecting neurotransmitters

(serotonin, gamma amino-butyric acid [GABA], and endorphins) and

headache-provoking neurochemicals (dopamine and norepinephrine). When

concentration and activity of headache protectors outweigh that for headache

producers, the patient is less susceptible to headache episodes (Fig. 1.5).

Headache 
protectors
• Serotonin
• GABA
• Endorphins

Headache 
producers

• Dopamine 
• Norepinephrine

No
Headache Headache

A. Neurovascular balancing act 

Fig. 1.5 Estrogen’s effect on headache susceptibility
Solid lines represent increased or enhanced neurotransmitter activity, while dashed lines
signify decreased or dampened neurotransmitter activity.
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Headache 
protectors
• Serotonin

• GABA

• Endorphins

Headache 
producers
• Dopamine 

• Norepinephrine

No
Headache

Headache

Stress decreases
5-HT1 receptors 

Stress increases
NE & DA 

B. Stress modulates headache chemicals

C. Treatment modulates headache chemicals 

Headache 
protectors
• Serotonin

• GABA

• Endorphins

Headache 
producers

• Dopamine 

• Norepinephrine

No
Headache

Headache

Relaxation
Biofeedback

Triptans

Antidepressants
(Tricyclic & SSRI)

Antidepressants
(Tricyclic & 
bupropion)

Opioids

Antiepileptics
Antiemetic

Fig. 1.5 (continued)
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Exposure to common headache triggers results in changes in levels and activity

of a variety of neurotransmitters. Stress, the most common trigger, increases

headache producers and reduces protective activity from serotonin [10–12].

Both medication and non-medication migraine therapies work by directly

affecting this neurochemical balance. Estrogen also directly affects levels and

activity of both headache-producing and headache-protecting neurotransmit-

ters. Elevated estrogen increases headache protectors, reducing headache risk.

Conversely, decreases in estrogen levels increase dopamine and norepinephrine,

increasing headache susceptibility.
Estrogen levels rise throughout human pregnancy, dropping precipitously

after delivery. A longitudinal study monitored hormone levels in 52 primi-

gravida women on normal diets during each trimester and 1 year postpar-

tum. Compared to first trimester levels, estradiol increased six-fold by the

third trimester, returning to almost undetectable levels after delivery

(Fig. 1.6) [13]. The relationship between pain threshold and estradiol levels

during pregnancy was evaluated in gonadectomized rats treated with estra-

diol in levels to simulate the typical rat pregnancy or a placebo (Fig. 1.7)

[14]. The pain threshold in hormone-supplemented rats increased in concert

with increasing estradiol levels, reaching a maximum with peak estradiol

D. Estrogen modulates headache chemicals 

Headache 
protectors

• Serotonin

• GABA

• Endorphins

Headache 
producers

• Dopamine 
• Norepinephrine

No
Headache

Headache

Fig. 1.5 (continued)
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levels at the time of the theoretical birth and rapidly reverting to baseline as

estradiol levels fell after the theoretical birth. These same changes may also

be identified during human pregnancy. The increased pain threshold noted

in the second and third trimesters (related to high levels of estradiol) is the

primary reason why headaches are far less common during this portion of

pregnancy. As estrogen levels fall postpartum, the pain threshold also drops,

resulting in return of headache episodes.
Breastfeeding may influence migraine by increasing levels of oxytocin and

vasopressin [15], both of which increase the pain threshold. In rodent
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Fig. 1.6 Changes in estradiol levels during pregnancy and after delivery (Based on [13])
Pregnancy estradiol levels were measured at gestational weeks 12 (1st trimester), 22 (2nd
trimester), and 32 (third trimester), with gestational dates confirmed by ultrasound. Post-
partum estradiol was obtained 1 year after delivery.
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Fig. 1.7 Relationship between pain threshold and estradiol during simulated rat pregnancy
(Based on [14])
Pregnancy was simulated by daily injections with estradiol to match levels typically achieved
during a rodent pregnancy, or with a placebo. Mean threshold was measured repeatedly in
both rodent groups.
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experiments, central administration of either oxytocin or vasopressin increases

the pain threshold, with this effect mediated by endogenous opioids [16–18].

Similar effects may occur in humans and explain the pain-protective effect of

nursing. For example, a pilot study demonstrated both reduction in acute pain

in 87% and headache prevention in 41% of migraineurs treated with vasopres-

sin [19]. Consequently, breastfeeding might be expected to result in decreased

pain sensitivity.

Pearl for the practitioner:
Migraine is caused by an imbalance in brain neurochemicals like seroto-
nin, gamma amino-butyric acid, dopamine, and norepinephrine. This
imbalance is accentuated by fluctuating estrogen levels. Rising estrogen
in later pregnancy offers a headache protective effect; while dropping
estrogen levels with delivery precipitates headaches.

Your patient asks:

Why are women affected by migraines?

Estrogen is the primary female hormone that is responsible for a girl’s devel-

opment into a woman. When estrogen begins to cycle after puberty, changes in

this hormone also help modify pain perception. Once estradiol levels begin to

cycle, significant drops in estradiol can act as a reliable migraine trigger in many

women, such as with menses and following delivery [20]. Monthly changes in

estradiol and corresponding temporary reductions in pain thresholds during

menses may explain why women have more aches and pains, like back pain,

joint aches, and headaches, with their periods. Estrogen levels skyrocket during

the end of pregnancy in preparation for childbirth, effectively elevating the pain

threshold associated with both delivery pain and other pains, like migraine.
About two of every three women with migraine notice a strong link

between their migraines and their reproductive cycle, noticing that their

migraines:

� Began with menarche;
� Worsen with monthly periods;
� Improve in the second half of pregnancy;
� Worsen after delivery;
� Worsen during the perimenopause when other somatic symptoms, like hot

flashes, are occurring;
� Improve during later menopause.

Women who have experienced menstrual changes with their migraines are

more likely to report reduced migraine during pregnancy. Prior to conception,

patients should track their migraines and menstrual periods for at least 3

cycles to determine whether there is a menstrual link for their headaches.
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Hormonally-triggered migraines should occur when estradiol levels are drop-

ping, typically on those 5 perimenstrual days associated with declining estra-

diol (2 days before until 2 days after the onset of menstrual flow). This pattern

should occur in at least 2 of 3 consecutive menstrual cycles. Fig. 1.8A shows a

A. Sample diary 

Migraine Severity Day 

None Mild Moderate Severe 

Menstrual Day 

Sunday  

Morning 

Noon 

Evening 

Bedtime 

Monday  

Morning 

Noon 

Evening 

Bedtime 

Tuesday  

Morning 

Noon 

Evening 

Bedtime 

Wednesday  

Morning 

Noon 

Evening 

Bedtime 

Fig. 1.8 Diary to determine menstrual link to migraines
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Thursday  

Morning 

Noon 

Evening 

Bedtime 

Friday  

Morning 

Noon 

Evening 

Bedtime 

Saturday  

Morning 

Noon 

Evening 

Bedtime 

Record migraine severity 4 times daily . Record if you are experiencing your menstrual 
period on each day once daily.

Fig. 1.8 (continued)
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Migraine Severity Day  

None Mild Moderate Severe 

Menstrual Day 

Sunday  

Morning 

Noon 

Evening 

Bedtime 

X 

X 

X 

X 

   no 

Monday  

Morning 

Noon 

Evening 

Bedtime 

X 

X 

X 

X 

   no 

Tuesday  

Morning 

Noon 

Evening 

Bedtime 

X 

X 

X 

X 

  yes 

Wednesday  

Morning 

Noon 

Evening 

Bedtime X 

X 

X 

X 

yes 

B. Completed diary suggesting menstrual relationship

Fig. 1.8 (continued)
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Noon 

Evening 

Bedtime X 

X 

X 

Friday  

Morning 

Noon 

Evening 

Bedtime 

X 

X 

X 

X 

   yes 

Saturday  

Morning 

Noon 

Evening 

Bedtime 

X 

X 

X 

X 

   yes 

This patient consistently recorded migraines occurring during  the first 2 days after 
beginning her period, suggesting a relationship to hormonal changes. 

Thursday  

Morning X 

  yes 

Fig. 1.8 (continued)
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Monday  

Morning 

Noon 

Evening 

Bedtime 

X 

X 

X 

X 

Tuesday  

Morning 

Noon 

Evening 

Bedtime 
X 

X 

X 

X 

no 

no Wednesday  

Morning 

Noon 

Evening 

Bedtime 

X 

X 

X 

X 

Sunday  

Morning 

Noon 

Evening 

Bedtime 

X 

X 

X 

X 

no 

Migraine Severity Day 

None Mild Moderate Severe 

Menstrual Day 
C. Completed diary suggesting no menstrual relationship

Fig. 1.8 (continued)
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sample diary to record headache and menstrual activity. Fig. 1.8B shows

migraine aggravation occurring in relation to menses, while the patient

recording the diary in Fig. 1.8C shows migraine occurring coincidentally

with menses. In this latter patient, migraine occurred randomly throughout

the menstrual cycle, with no predilection for early menstrual days when

estradiol levels are low and most likely to act as a migraine trigger.

Pearl for the practitioner:
Women who have experienced menstrual changes with their migraines are
more likely to report reduced migraine during pregnancy.

Evening 

Bedtime 

X 

X 

Saturday  

Morning 

Noon 

Evening 

Bedtime 
X 

X 

X 

X 

yes 

Friday  

Morning 

Noon 

X 

X 

   yes 

Thursday  

Morning 

Noon 

Evening 

Bedtime 

X 

X 

X 

X 

   no 

Migraines occurred about 2-3 days each week in this patient, with no increase in 
likelihood of occurrence or severity during the early perimenstrual days when estradiol 
levels drop to levels that may provoke migraine. Her migraines are not linked to 
hormonal changes.

Fig. 1.8 (continued)
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Your patient asks:

I have migraines and my husband and I would like to become pregnant within
the next year. What should I do to get ready for this?

Planning for pregnancy in a patient with migraine is important. Headache con-
trol should be maximized prior to conception, continuing adequate contracep-
tion while developing a program to minimize frequency and severity of head-
aches. When the headache pattern is stable, medications can be switched to those
that are safer in pregnancy and contraception can be stopped. In addition,
effective non-drug approaches (e.g., biofeedback, stress reduction strategies,
trigger identification and avoidance, etc.) can and should be learned and mas-
tered in the preconception phase to permit minimizing medication needs during
conception and pregnancy. Furthermore, all women capable of becoming preg-
nant should take a multivitamin with an adequate amount of folate (at least 400
micrograms daily) to prevent neural tube defects. Once contraception is no longer
being used, the migraineur should be treated as if she were pregnant, utilizing
medications known to be relatively safe in pregnancy, such as metoclopramide
and ondansetron for nausea and acetaminophen for pain. Regular follow-ups
should occur once pregnancy has been confirmed.

Your patient asks:

Will my migraines get worse when I’m pregnant?

Primary headaches, especially migraine, typically improve during the first
trimester of pregnancy, when estrogen levels are rising most dramatically.
Retrospective studies report spontaneous improvement in 50–80% of pregnant
women with migraine and 30% with tension-type headache [21–24]. A recent
prospective study collected headache information on 1,101 women during their
pregnancies [25]. Either pre-existing or current headache was reported for 97%
of women, with pre-existing headaches usually migraine (85%) or tension-type
headache (11%). Only 7% of women reported developing their first headache
or a new headache with the current pregnancy. About one in three women with
her first or a new headache during this pregnancy was diagnosed with migraine
and one in three was diagnosed with headache attributed to hypertension. The
only other diagnoses occurring in >5% of patients were non-specific headache
(7%), cervicogenic headache (6%), and rhinosinusitis (5%). As predicted by
retrospective studies, most women experienced headache improvement over the
course of pregnancy, with two-thirds of women reporting improvement during
their third trimester (Fig. 1.9).

Although most women do experience headache improvement with preg-
nancy, women reporting ongoing headaches at the end of the first trimester
(usually the first obstetrical visit) are unlikely to experience significant headache
improvement during the remainder of pregnancy. A small prospective study of
30 mixed headache sufferers experiencing recurring primary headache at the
end of the first trimester showed only an additional 30% improvement between
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the 2nd and 3rd trimesters, with a slightly greater likelihood of improvement in

women with migraine [26]. These data suggest that more intensive treatment

should be offered to women with headaches persisting into the second trimester

rather than monitoring for spontaneous improvement.
Even when primary headaches improve with pregnancy, they typically recur

soon after delivery. In a prospective study of 49 pregnant women with a

migraine diagnosis, migraine occurred within two days of delivery for 4% of

women, within one week for 34%, and within one month for 55% [27]. Breast-

feeding decreased risk for headache recurrence within both the first week and

first month postpartum.

Pearl for the practitioner:
Women reporting headaches at the end of the first trimester (usually the
first obstetrical visit) are unlikely to experience significant headache
improvement during the remainder of pregnancy and should be offered
treatment.

Your patient asks:

How do I know that my pregnancy headaches aren’t caused by a serious illness?

Headaches during pregnancy are usually caused by benign, primary headaches

(especially migraine and tension-type). In some cases, however, headaches

may be caused by other medical conditions (Table 1.2). Secondary causes

of headache during pregnancy include infections, eclampsia/preeclampsia, vas-

cular disease (e.g., aneurysms, dissections, and arteriovenous malformations),

and increased intracranial pressure. Acute strokes, cerebral venous thrombosis,

symptomatic brain tumor, and benign intracranial hypertension (pseudotumor

cerebri) occur with increased frequency during pregnancy [28]. Pregnancy is also

associated with increased risk of subarachnoid hemorrhage, typically from ruptured

arteriovenous malformations and postpartum cerebral venous thrombosis [28].

Cerebral venous thrombosis occurs in 10–20 women/100,000 deliveries [29,30].

Nearly 80% of cases occur during the first two postpartum weeks, with 8%
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occurring during the third trimester and another 8% after two postpartum weeks

[31].While tumor incidence does not increasewith pregnancy, the growthof pituitary

adenomas and meningiomas is accelerated during pregnancy [32,33]. Benign intra-

cranial hypertension (pseudotumor cerebri) may also be triggered by elevated estro-

gen, and may occur or worsen during pregnancy [34–36].
New headaches or significant change in headache activity during pregnancy

requires a detailed history and physical examination to differentiate benign,

primary headaches from pathological headaches. Headache associated with

papilledema, focal neurological signs or symptoms, or seizures suggests intra-

cranial pathology and necessitates a complete neurological evaluation. Condi-

tions that may mimic migraine during pregnancy and postpartum include: low

pressure headache related to spinal anesthesia, eclampsia/preeclampsia, cere-

bral venous thrombosis, subarachnoid hemorrhage, intracranial tumors, idio-

pathic intracranial hypertension (pseudotumor cerebri), and meningitis.
In a retrospective review of 63 pregnant women reporting to an emergency

department for a primary complaint of headache, magnetic resonance or com-

puted tomography studies were normal or revealed only incidental/non-specific

findings in most of these women (73%) [37]. Pathological conditions included

sinusitis (8%), cerebral venous thrombosis (6%), reversible posterior leukoen-

cephalopathy/eclampsia (6%), pseudotumor (3%), and intracranial hemor-

rhage (3%). Among patients with abnormal neurological examinations, a

pathological condition was identified in 38% of patients. Among patients

with normal neurological examinations, a pathological scan occurred in 19%

of patients. Therefore, although the presence of an abnormal neurological exam

predicts increased likelihood of intracranial pathology, absence of an abnormal

examination alone does not provide adequate assurance of no intracranial

pathology. Recommendations for safely evaluating new or worrisome head-

aches during pregnancy are provided in Chapter 9.

Pearl for the practitioner:
Most headaches encountered in pregnant patients are benign. Secondary
headaches such as those caused by infections, preeclampsia/eclampsia, vas-
cular disease, and increased intracranial pressure are much less common, but
should be kept in mind when assessing a pregnant woman with headaches.

Table 1.2 Headaches influenced by pregnancy

Benign Pathologic

Migraine
Tension-type
Analgesic overuse

Preeclapmsia and eclampsia
Stroke (hemorrhagic and thrombotic)
Arteriovenous malformations
Brain tumors (e.g., pituitary adenomas

and meningiomas)
Benign intracranial hypertension
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Your patient asks:

Will having migraines complicate my pregnancy?

Migraineurs are at increased risk for developing pregnancy-related hyperten-

sion. In a case-controlled study, the occurrence of primary headache was

compared in 75 women experiencing pregnancy-induced hypertension with

proteinuria (preeclampsia) and 75 women with uncomplicated pregnancies,

matched for age and parity [38]. A history of migraine was endorsed by 59%

with eclampsia and 17% without, with tension-type headache in 4% with

eclampsia and 7% without. These data suggest a link between migraine and

preeclampsia.
Migraine, especially migraine with aura, has also been linked to an increased

risk for developing ischemic stroke [39]. Pregnancy is similarly associated with

increased occurrence of thrombotic events, such as stroke. Using data from the

Nationwide Inpatient Sample for the Healthcare Cost and Utilization Project

of the Agency for Healthcare Research and Quality, stroke was identified at a

rate of 34.2 per 100,000 deliveries [40]. In this survey, migraine was a strong

independent risk factor for pregnancy-related stroke (odds ratio=16.9). Other

strong predictor factors included diagnoses of systemic lupus erythematosus

(odds ratio=15.2) and thrombophilia (odds ratio=16.0).

Pearl for the practitioner:
Migraine sufferers are at increased risk for developing preeclampsia/eclamp-
sia and ischemic stroke, though these events are still quite uncommon.

Your patient asks:

Will it hurt the baby if I have a migraine when I’m pregnant?

Fortunately, babies born to women with migraine have no apparent increased

risk for developing congenital malformations [41,42]. A recent report compared

outcome in 38,151 newborns, 713 of whom had been born to mothers with

severe migraine during pregnancy [43]. Mean gestational age and birth weight,

as well as the percentage of babies with preterm delivery or low birth weight,

were similar between infants born to mothers with and without severe migraine

during pregnancy.
Suboptimal maternal nutrition in early pregnancy may affect fetal growth

and development [44]. Although most studies evaluating the effects of nutri-

tional deficits or dehydration during pregnancy are related to nausea and

vomiting from hyperemesis gravidarum, severe and frequent migraine may

also contribute to dehydration and periods of poor nutrition. Preventing dehy-

dration and ensuring good nutrition are important factors for deciding to use

headache medications during pregnancy.
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Pearl for the practitioner:
Babies born to women with migraine have no identified increased risk for
congenital malformations.

Your patient asks:

Can I still breastfeed if I have migraines?

Breastfeeding can result in decreased headache frequency and severity. This, as
well as themultiple known health benefits of breastfeeding, should be emphasized
to the woman considering breastfeeding her infant. A large series of over 2,500
migraineurs showed that headaches are very rarely worsened with lactation [45].

Pearl for the practitioner:
Migraine recurrence after delivery is typically delayed in women who
breastfeed compared with non-breastfeeding women.

Your patient asks:

Will I be able to use my migraine medication when I’m pregnant or nursing?

Many migraine medications are available and relatively safe for use during
pregnancy and breastfeeding. Chapters 4, 5, 6, and 7 in this book describe in
detail migraine treatments that offer effective headache control during pregnancy
and lactation. Clinicians should remember, however, that the term safe denotes
relative safety, based on sometimes limited available data in women during
pregnancy and breastfeeding. All medications are associated with some adverse
events. Ideally, the clinician chooses those therapies that minimize safety con-
cerns while maximizing efficacy. Patients should understand that all medications
used during pregnancy or when nursing should be taken judiciously with health-
care provider supervision to ensure the safest possible therapy.

Pearl for the practitioner:
While headache medications are restricted during pregnancy and while
nursing, there are a number of safer and effective options.

Your patient asks:

How can I tell if my migraines are getting worse during my pregnancy?

Patients can monitor their response to therapy by using headache calendars or
diaries (sample provided in Chapter 10). Recording headache frequency and
severity helps to assess patterns that can aid in treatment planning. Logging
headache severity several times daily helps provide important information
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about headache duration that will be missed if patients only record severity

once daily. Diaries are especially important during pregnancy to ensure and

document that the benefits from treatment outweigh any possible negative

effects from treatment.

Your patient asks:

I heard migraines are genetic. Am I going to pass along my migraines to my baby?

Headaches, including migraine, tend to run in families. In a recent sample of

5,474 German households, parental headache was strongly linked to pediatric

headache [46]. In this sample, when a biological parent experienced headaches,

72% of the children also reported headaches. Conversely, if neither parent had

headaches, only 28% of children had headaches.
A family history of headache is particularly strong among migraineurs.

Several candidate genes have been identified as possible sites of a migraine

locus (Box 1.1) [47–50]. One in three people with migraine will have at least

one first-degree relative (parent, sibling, or child) who also has migraine [51].

In general, if only one parent gets migraines, there is a 50% chance his or her

children will also develop migraine [52]. When both parents suffer from

migraines, their child has a 75% percent chance of also becoming a

migraineur.

Pearl for the practitioner:
When one parent has migraine, the child has a 50% chance of developing
migraine. When both parents have migraines, the child’s risk increases to
75%.

Box 1.1 Identified chromosomal linkages for migraine

� Familial hemiplegic migraine
� 19p13

– Brain-specific P/Q-type calcium channel �1-subunit (CACNA1A)
� 1q31 and 1q23

– �2 subunit of Na+/K+ pump (ATP1A2)
� 2q24

– Neuronal voltage-gated Na+ channel (SCN1A)
� Migraine with aura
� 4q24
� 19p13

– Not CACNA1A region
� Migraine without aura
� 14q21.2-q22.3
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Summary

Migraine affects one in five women during their reproductive years. Cycling

estradiol levels affect the threshold for migraine, with headache susceptibility

increased when estradiol levels drop to low levels (e.g., premenstrual exacerba-

tion) and decreased when estradiol levels are elevated (e.g., pregnancy). Conse-

quently, migraine improves during pregnancy for about half of women. If

improvement is going to occur, it usually does so before the end of the first

trimester. Migraines typically reoccur after delivery, although breastfeeding may

delay headache recurrence. Prior to becoming pregnant, fertile women should be

counseled about safer treatments to use during conception and pregnancy. Safer

and effective medication and non-medication treatment options are available to

help control headaches during conception, pregnancy, and lactation.

Practical pointers

� Migraine is the most common headache seen in primary care, including
during pregnancy and lactation. Tension-type headaches are more com-
mon in the general population, but rarely result in a visit to the doctor.

� History and examination can readily rule out important causes of
secondary headache.

� Migraine improves for half of women during pregnancy, with improve-
ment usually occurring during the first trimester.

� Babies born to women with migraine have no increased risk for con-
genital malformations.

� Preconception counseling should include maximizing headache con-
trol while contraception is still being used, then converting to therapies
that are safer to use during conception and pregnancy before disconti-
nuing contraception.

� While headache medications are restricted during pregnancy and nur-
sing, there are a number of relatively safe and effective options.

� Migraines typically recur after delivery, although nursing delays return
of headaches for many women.

� Migraines are often inherited. If mom or dad suffers from migraines,
the baby has a 50% chance of later developing migraine. If both
parents have migraines, the baby’s risk increases to 75%.
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Chapter 2

Safety Rating Systems for Drugs Used

in Pregnancy and Lactation

Key Chapter Points

� The most widely used systems for categorizing drug risk during pregnancy in
the United States are the Food and Drug Administration (FDA) and Ter-
atogen Information System (TERIS) pregnancy risk classifications.

� Controlled data on using medications during pregnancy and lactation are
lacking, making firm recommendations more difficult.

� Only fair agreement on risk category assignment exists when comparing
common pregnancy risk classification systems within and between countries.

� Pregnancy risk categories should be used as general guidelines to help choose
safer medication alternatives.

� Useful print and Internet resources help guide rational medication selections
during pregnancy and lactation.

Keywords FDA � Risk � Teratogen � TERIS

This first-time mom excitedly told her family doctor that she had decided to ‘‘get super
healthy’’ during her pregnancy, exercising regularly, eating only organic foods, and
avoiding most medications. ‘‘I read that the FDA says drugs are safe during pregnancy
when they’re drug category A. So what can you prescribe for me that will control my
migraines and be safe for the baby?’’

Use of medications in pregnant and lactating women can be challenging for
the clinician, who must carefully balance effectively treating migraines with
limiting exposure to maternal medications by the fetus or breastfeeding
infant. Making recommendations is compromised by the paucity of con-
trolled studies directly testing drugs in pregnant and nursing women. Most
available safety information is gleaned from animal studies, retrospective
analyses, case reports, and epidemiological data, all of which have significant
limitations.

Statistics about human pregnancy-related risks with prescription and non-
prescription medications are most commonly derived from epidemiological
study data obtained through cohort or case-controlled studies. Cohort studies
compare adverse pregnancy outcomes between large groups of women exposed

D.A. Marcus, P.A. Bain, Effective Migraine Treatment in Pregnant
and Lactating Women: A Practical Guide, DOI 10.1007/978-1-60327-439-5_2,
� Humana Press, a part of Springer ScienceþBusiness Media, LLC 2009
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to a potential toxin and women not exposed. Case-controlled studies evaluate
maternal factors in children with and without a specific developmental abnorm-
ality. Cohort studies generally provide a more representative population sam-
ple, although large sample sizes are usually needed to identify an increased
frequency of negative pregnancy outcomes. Post-marketing data obtained
through pregnancy registries can also provide valuable information about
pregnancy-related drug effects, although participation in these registries is
voluntary, thus limiting data interpretation. Data are currently available for
several migraine therapies using large, European epidemiological surveys and
pharmaceutical company-sponsored exposure registries.

Despite the lack of ideal drug toxicology data during pregnancy and lacta-
tion, careful interpretation of available animal and human studies has resulted
in the development of several widely accepted risk rating systems designed to
facilitate safe drug recommendations during pregnancy and while nursing. This
chapter will provide information on drug risk determination during pregnancy
and nursing, explain commonly used risk classification systems and their short-
comings, and provide resources to assist the clinician when making important
decisions about medication selection.

Pearl for the practitioner:
While controlled trials directly testing medications during pregnancy and
lactation are lacking, useful resources and rating systems are available to
help guide the clinician to make prudent choices when selecting
medications.

Pregnancy

Medication Use During Pregnancy

Although women usually tell their doctors that they want to avoid medication
during pregnancy, the vast majority of pregnant women consume both pre-
scription and non-prescription medications. In one survey, 578 obstetric
patients were interviewed about their medication use [1]. Prescription medica-
tions (excluding vitamin, mineral, and iron supplements) were used by 60% of
women, over-the-counter medications by 93%, and herbal remedies by 45%
(Fig. 2.1). The four most commonly prescribed categories of medications were:
antibiotics (used by 35% of patients), respiratory drugs (15%), gastrointestinal
products (13%), and opioids (8%). The most commonly used over-the-counter
drugs were analgesics: acetaminophen (76%), ibuprofen (15%), and aspirin
(2%). Herbal remedies were usually peppermint for nausea (18%) and
cranberry for urinary tract symptoms (13%). Clinicians may be unaware
that their patients are using over-the-counter therapies or prescriptions from
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other providers; consequently, healthcare providers must directly and expli-

citly ask patients about all prescription and non-prescription medications

they are using.

Pearl for the practitioner:
Prescription medications (excluding vitamin, mineral, and iron supple-
ments) are used by nearly two in every three women during pregnancy.
Herbal remedies are used by nearly half, and almost all women will use
over-the-counter medications when pregnant. Cliniciansmust directly ask
patients about the use of both prescription and non-prescription
treatments.

Epidemiological studies further disclose that a substantial minority of preg-

nant women use potentially harmful medications. Prescription records were

reviewed for over 200,000 women in the Netherlands from 1995 to 2001 [2].

Among the 7,500 pregnant women included in this analysis, prescription med-

ications were used by 86% of women when considering all prescriptions and

69% if vitamins, folate, and iron were excluded. Although most medications

prescribed to pregnant women were considered safe, 21% of pregnant women

were prescribed potentially harmful medications and 9% received prescriptions

for drugs of unknown risk. As expected, prescription patterns differed between

pregnant and non-pregnant women, favoring drugs with known better safety

during gestation among pregnant women (Fig. 2.2). Interestingly however, one

in five medications prescribed to pregnant women was considered to be poten-

tially harmful or to have unknown risk. A similar cohort study of prescription

medication use in 43,470 pregnant Finnish women revealed that one in five
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similarly purchased at least one drug classified as potentially harmful during

pregnancy and 3% purchased at least one drug classified as clearly harmful [3].

Pearl for the practitioner:
In one large survey, one in five pregnant women was prescribed a poten-
tially harmful medication.

Birth defects affect about 4% of deliveries in the United States, with <1%
generally considered to be attributable to maternal drug exposure. Women are

often very concerned about medication effects on the developing baby,

although the risk, as noted above, is quite low. Clinicians must be able to

provide patients with credible information about safe migraine treatment, as

unfounded patient fears may result in substantial maternal stress and anxiety

and even consideration of pregnancy termination. A negative impact on preg-

nancy by maternal stress has been supported by studies showing that women

exposed to high stress during pregnancy have a higher risk of delivering off-

spring with low birth weight when babies are born prematurely and a higher

incidence of cranial-neural crest malformations (especially cleft lip/palate and

conotruncal heart defects [e.g., double-outlet ventricle, tetralogy of Fallot, and

ventricular septal defects]) [4,5]. Providing accurate information about safe

treatment options can alleviate a considerable amount of the pregnant patient’s

fear and concern. Since migraine predominates during childbearing years,

discussions about the treatment of headaches during pregnancy should ideally

occur before conception. Effective planning for treatment during pregnancy

helps maximize use of safer therapies and minimize maternal anxiety, excessive
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headache-related disability, dehydration, and analgesic overuse when standard
therapies are excessively restricted.

Pearl for the practitioner:
Less than 1% of birth defects are attributed to maternal drug exposure.
Preconception discussion about real risks and safer treatments reduces
patient fears and maximizes focus on the safest therapies.

Understanding Reproductive Risk

Drugs that may result in the development of congenital malformations or other
negative fetal outcomes are called teratogens. Negative outcomes may include:

� Altered growth or development;
� Structural malformations;
� Physiological malformations;
� Mortality.

Although teratogen exposure increases the risk of negative fetal outcomes, it
does not guarantee the occurrence of any fetal effects. The probability that expo-
sure to a teratogen will result in a negative outcome depends on several factors:

� Drug dosage and duration of exposure;
� Gestational age during exposure;
� Individual susceptibility to exposure;
� Cumulative teratogenic exposures.

Risk of a negative outcome is greater with higher drug dosages and longer
duration of exposure, especially when additional use of other teratogenic agents
has occurred or the mother or baby are genetically more susceptible to devel-
opment of a specific malformation or other negative outcome.

Tools for Assessing Reproductive Risk

The most widely used tool for evaluating drug safety during pregnancy in the
United States is the Food and Drug Administration (FDA) safety rating
system. The FDA system rates medication risk using categories A, B, C, D,
and X, based on the available data in human and animal studies (Table 2.1). A
survey of FDA pregnancy risk category assignment of drugs in the 2001 and
2002 Physicians’ Desk References revealed that >60% of drugs assigned a
pregnancy risk category are risk category C (Table 2.2) [6]. While clinicians
generally agree that drugs in categories A and B are relatively safe and those in
categories D and X should be limited, the majority of medications are classified
as the more nebulous category C, reflecting the lack of available risk data for
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most medications. While FDA pregnancy-risk categories have been a standard

for many years, the FDA is currently proposing to eliminate this rating system

in favor of providing more detailed sections on pregnancy safety for each drug.

Descriptive passages might include more extensive information about what

data are available for each drug, detailing whether data are from animal or
human studies and contrasting pros and cons of drug exposure. Drug labels will

also include a discussion of background risk of specific birth defects to help put

warnings into context.

Table 2.1 FDA risk classification system

Category A: safety established

Controlled studies in women fail to demonstrate a risk to the fetus in the first trimester, there is
no evidence of a risk in later trimesters, AND the possibility of fetal harm appears remote.

Category B: safety likely

Either animal-reproduction studies have not demonstrated a fetal risk but there are no
controlled studies in pregnant women OR animal-reproduction studies have shown an
adverse effect (other than a decrease in fertility) that was not confirmed in controlled studies
in women in the first trimester and there is no evidence of a risk in later trimesters.

Category C: teratogenicity possible

Either studies in animals have revealed adverse effects on the fetus (teratogenic, embryocidal,
or other) and there are no controlled studies in women OR studies in women and animals
are not available. These drugs should be given only if the potential benefit justifies the
potential risk to the fetus.

Category D: teratogenicity probable

There is positive evidence of human fetal risk, but the benefits from use in pregnant women
may be acceptable despite the risk (e.g., if the drug is needed in a life-threatening situation
or for a serious disease for which safer drugs cannot be used or are ineffective).

Category X: teratogenicity likely – contraindicated in pregnancy

Studies in animals and humans have demonstrated fetal abnormalities AND/OR there is
evidence of fetal risk based on human experience AND the risk of the use of the drug in
pregnant women clearly outweighs any possible benefit. These drugs are contraindicated in
women who are or may become pregnant.

Table 2.2 FDA pregnancy risk categories of drugs in the United States, N (%) (Based on [6])

FDA risk category
2001 PDR
N¼ 2,249 drugs

2002 PDR
N¼ 2,150
drugs

A 5 (0.2) 7 (0.3)

B 291 (12.9) 296 (13.8)

C 821 (36.5) 802 (37.3)

D 99 (4.4) 81 (3.8)

X 117 (5.2) 124 (5.8)

None listed 916 (40.7) 840 (39.1)
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Another source of information is the Teratogen Information System
(TERIS), which catalogs risk of teratogenic effects for the offspring of exposed
women as none, minimal, small, moderate, or high. When no or limited human
data are available, a drug is classified as having an undetermined risk in the
TERIS system. An unlikely rating is given when risk is considered to probably
be very low, but supportive data are limited.

A comparison of FDA and TERIS risk classifications is shown in Table 2.3.
Researchers in the Department of Medical Genetics at the University of British
Columbia evaluated drugs approved by the FDA from 1980 to 2000, excluding
radioactive agents and drugs subsequently withdrawn from themarket [7]. Of the
468 drugs evaluated, a comparison of assigned TERIS ratings to FDA risk
category showed a poor correlation. For example, of the 30 drugs identified as
having a TERIS risk of none, minimal, or unlikely, 10 received a comparable
FDA classification of A or B, while 17 were classified as C and 3 as D or X. This
study further highlighted the long period of time that a drug needs to be available
on the market before adequate safety data permit determination of risk category.
At the time of the study in 2002, 91%of the assessed drugswere still considered to
have undetermined pregnancy risk. Two percent of drugs were assigned a TERIS
risk designation of small, moderate, or high, with an average time required to
identify this risk of 6 years and a range of 3–12 years. Six percent of drugs were
assigned a none, minimal, or unlikely TERIS rating, which was determined after
an average of 9 years on the market (range of 2–19 years).

Unfortunately, clinicians utilizing several different risk classification systems
will soon discover that drugs are not necessarily categorized in comparable risk
categories among different systems. For example, pregnancy risk category
assignment was compared for drugs common to three different classification
systems: the United States FDA, the Australian Drug Evaluation Committee
(ADEC), and the Swedish Catalogue of Approved Drugs (FASS) [8]. Only one
in four of the drugs common to all three systems received the same risk factor
category (Table 2.4). Differences were attributed to disparity in definitions
among the three systems, as well as dissimilarities in the way accessible litera-
ture was used to determine risk category.

Pearl for the practitioner:
Individual risk classification systems often categorize the safety of drugs
differently. Selecting drugs with better safety ratings in several systems
can maximize the safety of recommendations.

Table 2.3 Comparison of FDA and TERIS
classifications

FDA TERIS

A, B None, minimal, or unlikely

C Undetermined risk

D, X Small, moderate, or high risk
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So what is a clinician to do? While these rating systems certainly have short-

comings, the data provided can be used as guides to recommend safer versus less

safe alternatives.
Many excellent resources are available that summarize the safety ratings of

various drugs to allow the clinician to make more informed recommendations.

Patients need to be educated about safety classification options to help deter-

mine which specific therapies they will be able to use comfortably. FDA risk

categories for specific acute and preventive migraine therapies will be described

in detail in Chapters 4 and 6.

Pearl for the practitioner:
Several safety rating systems are available, but they don’t always agree on
individual drug safety classifications. Clinicians need to consider incon-
sistency in rating systems when synthesizing available information to
develop relatively safe treatment option recommendations.

Lactation

The American Academy of Pediatrics recommends breastfeeding exclusively dur-

ing the first 6 months of a baby’s life, with additional nursing recommended for at

least the baby’s first year of life. Breastfeeding has numerous health benefits for the

baby (Fig. 2.3):
� Optimizes nutrition;
� Limits exposure to foreign proteins;
� Provides necessary hormones, growth factors, and immune complexes;
� Provides important fatty acids to facilitate good brain development;
� Reduces infant infections and mortality;
� Promotes maternal-baby bonding.

Breastfeeding also benefits the nursing mother [9–11]:

� Assists with return to normal weight;
� Reduces risk for breast cancer;
� Reduces risk for ovarian cancer;

Table 2.4 Pregnancy risk category assignment for 236 drugs common to three international
systems, N (%) (Based on [8])

Risk category FDA ADEC FASS

A 6 (2.5) 50 (21.2) 59 (25.0)

B 62 (26.3) 71 (30.1) 65 (27.2)

C 115 (48.7) 84 (35.6) 85 (36.0)

D 45 (19.1) 29 (12.3) 27 (11.4)

X 8 (3.4) 2 (0.8) Not used
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� Reduces risk for rheumatoid arthritis;
� Is cost-effective method of supplying baby’s nutrition;
� Improves maternal-baby bonding;
� Delays migraine recurrence during the first postpartum month.

While migraine often disappears or significantly decreases in the second and
third trimesters in most pregnant migraineurs, the majority of women will unfortu-
nately experience an unwelcome recurrence of their headaches during the postpar-
tum period. Fortunately, as described inChapter 1, breastfeeding offers a protective
effect against migraine recurrence [11]. Some migraine sufferers may fear unneces-
sarily that they must either expose their baby to harmful medications to achieve
headache control or suffer from untreated, disabling headaches that will negatively
impact their ability to care for their new baby.Migraine sufferers may opt to forego
breastfeeding due to the fear that nursing will excessively limit their access to
effective migraine therapy. Due to the numerous and substantial health benefits
for both mother and baby from breastfeeding and the availability of relatively safe
therapies, clinicians should encourage women to breastfeed and reassure mothers
about the availability of safer, effective treatment options when nursing.

Pearl for the practitioner:
Breastfeeding provides important physical and emotional health benefits
for both baby andmother. Safer and effective headache treatment options
are available for breastfeeding mothers.

Trends in Breastfeeding

National surveys show that 50–90% of women in industrialized countries and
>90% in developing countries begin infant nutrition with breastfeeding [12].

0.3

0.6

0.4

0.7

0.8

0.8

0 0.25 0.5 0.75 1

Hospitalization for respiratory disease

Diabetes
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Atopic dermatitis

Acute otitis media

Acute lymphocytic leukemia

Odds Ratio

Fig. 2.3 Benefits to developing baby from breastfeeding (Based on [9])
Odds ratios are shown for risk of conditions in term babies who were breast fed compared
with those who were bottle fed. Odds ratio for each condition among bottle fed infants was set
at 1.0. Data are based on a comprehensive literature review and meta-analyses.
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Only about one in three babies worldwide are still breast fed when they are
4 months old. In the United States, most mothers nurse during the first few days
of a baby’s life, with 2 of every 5 mothers still breastfeeding when the baby is
6 months old and 1 of every 5 mothers breastfeeding when the baby turns 1 year
old (Fig. 2.4) [13]. Only one in three mothers exclusively breastfeeds for
3 months. While there may be many reasons women choose not to breastfeed
or to discontinue nursing early, safety concerns about headache medications
and breastfeeding should be carefully reviewed to ensure the decision to nurse
or not is based on sound information.

Pearl for the practitioner:
Although over half of women breastfeed after delivery, only one in three
babies worldwide are still breastfed when they are 4 months old. The
decision to not begin or stop breastfeeding early should not be based on
the fear that postpartum headaches will go untreated. There are safer,
effective treatment options available for women with headaches who
choose to breastfeed their infants.

Maternal Drug Effects on the Baby

A variety of factors influence the likelihood that a maternal drug will affect the
breastfed baby:

� Timing of drug administration;
� Time to peak drug concentration;
� Drug half-life in both the mother and the baby;
� Drug bioavailability (the amount of medication that enters the blood);
� Factors that influence howmuch drug appears in breast milk (e.g., molecular

weight, as very large drugs are less likely to enter the breast milk).
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Exclusive
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Percentage of babies

[

[
Fig. 2.4 Prevalence of breastfeeding in the United States (Based on [13])
Data are based on a survey of babies born during 2004. Early postpartum refers to the days
immediately following delivery and before hospital discharge.
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Formulae exist that can estimate the baby’s exposure to drugs in the breast
milk [14]. These formulae must consider a wide range of variables:

� Characteristics of the ingested drug, including medication pH and presence
of active metabolites;

� Route of administration in the mother;
� Variability in maternal milk composition between and during feedings;
� Variability in infant milk consumption and clearance;
� Age of the baby.

Formula calculations, however, are limited in accurately estimating drug
exposure. For example, the initial 10 mL of expressed milk during a feeding has
about half of the fat content that will be seen with milk consumed later in the
feeding [14]. Consequently, a lower concentration of fat-soluble drugs will be
present in the first milk of each feeding. In addition, glomerular filtration and
drug metabolism are less robust in younger babies, resulting in lower drug
clearance in babies until they are 6–12 months old.

Because of the wide range of patient and pharmacokinetic variables required
to accurately measure a baby’s true exposure, it is not feasible to calculate risk
in most clinical settings individually. In general, risk can be minimized by:

� Selecting drugs with poor transfer into breast milk (e.g., large molecular
weight compounds);

� Selecting drugs that are safe in babies;
� Timing maternal drug dosing to minimize exposure in the baby.

Most drugs enter the breast milk through passive diffusion, with transfer
highest for fat-soluble drugs. Because milk is slightly more acidic than plasma,
basic drugs are more likely to transfer into the breast milk. The milk-to-plasma
ratio is a ratio of the level of drug inmilk divided by the level of drug inmaternal
plasma. For example, some migraine medications, such as non-steroidal anti-
inflammatory drugs and sumatriptan have a lowmilk-to-plasma ratio, resulting
in minimal effects on the nursing baby. Similarly, the milk-to-plasma ratio is
high with topiramate (1.2), while acceptably low with valproic acid (0.42) [15].
The milk-to-plasma ratio is limited, however, by not providing an indication of
the absolute drug dose provided by breast milk.

Another method for quantifying the infant exposure through breast milk
is the relative infant dose, which is calculated as a percentage of the infant
dose to maternal dose [16]. The relative infant dose is calculated by dividing
the dose of the drug in milk (mg/kg/day) by the dose administered to the
mother each day (mg/kg/day). In term infants, a relative infant dose <10%
is generally considered to be safe with short-term use. A lower percentage is
preferred for premature babies. A listing of relative infant doses for some
medications used in headache treatment is provided in Box 2.1. Consistent
with the low milk-to-plasma ratio with non-steroidal anti-inflammatory
drugs, naproxen similarly has a low relative infant dose [17]. Among anti-
epileptics, topiramate has free passage of drug into breast milk, with high drug
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Box 2.1 Relative infant dose (generally <10% is recommended as
relatively safe) (Based on [17–20])

– Codeine – 7%
– Gabapentin – 1–4%
– Ibuprofen – 0.6%
– Naproxen – 2–3%
– Propranolol – 0.2%
– Sumatriptan – 3–7%
– Valproic acid – 2%
– Topiramate – up to 23%

concentrations [18], while relative infant doses are acceptably low with valproic
acid (2%) and gabapentin (1–4%) [19,20]. Selecting drugs with lower relative
infant doses may also help maximize safety. Recently published data show a
lower relative infant dose with sertraline (0.3–0.5%) [21] compared with venla-
faxine (6.4%) [19], supporting a preference for sertraline in patients requiring
newer antidepressants [22]. Both print and online resources, described below,
can help provide extensive information about milk-to-plasma ratios and rela-
tive infant doses for a wide variety of medications.

Pearl for the practitioner:
Safety of exposure to maternal medications used when nursing can be
minimized by selecting drugs with limited concentration in breast milk,
drugs that are themselves safe to use in babies, and timing maternal
exposure to reduce concentration in milk used for feedings.

Drugs that might affect the baby may still be used by the nursing mother if
she and her doctor can identify how long a harmful concentration will be
present in her milk following drug ingestion. In general, it is recommended
that milk be pumped and dumped for approximately 4 half-lives of the ingested
drug to reduce the concentration to safer levels for the baby [23]. For example,
if the half-life of a drug is 2 hours, then the mother should pump and discard
her milk for 8 hours after medication ingestion. The mother can then supple-
ment the baby with bottle feeding with either stored breast milk or formula
during that time. Holding a maternal medication until immediately after nursing
may also limit effects on the baby, especially with short-acting acute migraine
medications. Furthermore, when baby is sleeping through the night, mother
might take her once daily medication immediately after his last feeding before
bedtime and possibly dump her first supply of breast milk in the morning.
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Published guidance during breastfeeding is available from the American

Academy of Pediatrics (AAP), noting drugs that are compatible with breast-

feeding and providing citations for reported possible symptoms of concern

that require greater caution with use [24]. A brief summary of these guide-

lines is also available [25]. Several books are regularly updated detailing the

latest information on drug safety during nursing, including Medications and

mothers’ milk: a manual of lactational pharmacology (medications and

mother’s milk) by Thomas W. Hale; and Drugs in pregnancy and lactation:

a reference guide to fetal and neonatal risk (8th edition) by Gerald G. Briggs,

Roger K. Freeman, and Sumner J. Yaffe. Specific recommendations for the

use of acute and preventive migraine medications while nursing are provided

in Chapters 5 and 7.

Helpful Online and Print Resources

A variety of Internet resources exist that offer information about possible

effects of maternal drug exposures, including over-the-counter and prescription

medications, herbal products, and illicit drugs (Table 2.5). Reliable books may

also be used to help assess the safety of maternal drug use during pregnancy and

lactation (Box 2.2). In general, both online and print media utilize widely

accepted safety rating systems, such as the FDA, TERIS, and AAP classifica-

tion systems, supplemented by additional reviews of available literature and

results of clinical practice experiences.

Box 2.2 Print resources

� Drugs during pregnancy and lactation, by Christ of Schaefer,
Paul W. Peters, and Richard K Miller, published by Academic
Press, 2007

� Medications and mothers’ milk: a manual of lactational pharmacology
(medications and mother’s milk), by Thomas W. Hale, published by
Pharmasoft Medical Publishing, 2008

� Drugs in pregnancy and lactation: a reference guide to fetal and
neonatal risk (8th edition), by Gerald G. Briggs, Roger K Freeman,
and Sumner J Yaffe, published by Lippincott Williams & Wilkins,
2008

� Medication safety in pregnancy and breastfeeding, by Gideon Koren,
published by McGraw-Hill, 2007

� Textbook of human lactation, by Thomas W. Hale and Peter E. Hart-
mann, published by Hale Hartmann’s, 2007.
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Summary

Information on the safety of medications during pregnancy and lactation is

generally derived from cohort and case-controlled studies. Despite limitations

in available safety data, widely accepted drug safety rating systems, like the

FDA risk classification and TERIS systems, provide a synthesis of available

data to help develop rational therapeutic recommendations. Fortunately, med-

ication-related birth defects are very rare and selecting drugs generally consid-

ered to be safe or relatively safe can minimize risks. The baby’s safety from

exposure to medications used by the nursing mother can be estimated by

understanding the characteristics of the drug and the timing of exposure.

Using information from available rating systems and other resources allows

the clinician to offer knowledgeable recommendations for safer treatments

during pregnancy and lactation.

Practical pointers:

� Although women often state a desire to avoid medications during
pregnancy, almost all women will use over-the-counter drugs. Nearly
2/3 will use prescriptions and almost half will take herbal remedies.

� Medication-related birth defects occur rarely.
� Several, well-accepted systems are available to categorize drug safety,

although disagreement on individual drug safety ratings often occurs
when comparing ratings for the same drug in various systems.

� Many factors affect the safety for the baby from medication ingested
by the breastfeeding mother. Published guidelines account for these
factors when making recommendations.
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Chapter 3

Non-Pharmacological Headache Treatments

Key Chapter Points

� Non-drug headache treatments that can be safely used during pregnancy and
lactation include pain management techniques, exercise, smoking cessation,
and lifestyle regulation.

� Non-pharmacological approaches can be helpful during preconception,
pregnancy, and lactation.

� Relaxation and stress management are the most effective non-drug
treatments.

� Dietary recommendations during pregnancy and lactation include not skip-
ping meals, consuming regular, nutritious, balanced meals and snacks,
maintaining adequate hydration, and using prenatal vitamins. Elimination
diets are usually not helpful and should not be recommended during
pregnancy.

� Other useful modalities include aerobic exercise, physical therapy, and
massage.

Keywords Biofeedback � Diet � Exercise � Oral splint � Relaxation � Trigger

When my headache starts, I tell the kids they have to go to their rooms for quiet reading,
while I retreat to my bedroom. I turn off the lights, unplug anything that makes a sound,
and put a washcloth over my eyes to make sure it’s totally dark. Then I lie in bed and wait
for my headache to inevitably get worse. My mom always did the same thing. Now that
I’m pregnant, I don’t want to take any medicine, so I guess I’ll just suffer like mom did.

Patients often develop a negative, catastrophizing attitude about their head-

aches, especially after they become pregnant. Women may incorrectly assume

that few effective treatments are available when pregnant and nursing. Fortu-

nately, non-drug headache treatments can be very effective and are not equiva-

lent to ‘‘just toughing it out’’ in hopeless isolation. Ideally, patients should

receive instruction for these techniques prior to conception, when they can

continue to use their standard headache rescue therapy while mastering non-

pharmacological skills. Non-drug treatment options are complementary to

D.A. Marcus, P.A. Bain, Effective Migraine Treatment in Pregnant
and Lactating Women: A Practical Guide, DOI 10.1007/978-1-60327-439-5_3,
� Humana Press, a part of Springer ScienceþBusiness Media, LLC 2009
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pharmacologic options, and developing effective use of non-pharmacologic

therapies can help reduce requirements for medications to treat headache pain

during pregnancy and when breastfeeding.
Non-pharmacologic therapies reduce headache activity by reducing expo-

sure or response to headache triggers and/or altering brain levels of pain-

provoking neurochemicals. Headache triggers can sometimes be avoided (e.g.,

eating regular meals to avoid fasting) or the body’s natural physiological

response to triggers can be modified (e.g., learning stress management).

Some techniques help block pain signal transmission by altering serotonin

levels (e.g., relaxation or biofeedback can alter the metabolism of serotonin)

or muscle tension (e.g., myofascial techniques and exercise). Healthy lifestyle

habits (e.g., eating regular meals, achieving adequate sleep, avoiding nicotine,

and practicing stress management) can reduce muscle tension, decrease pain,

and improve functional status. Pain management skills, such as relaxation,

biofeedback, and stress management, are particularly effective, easy-to-learn

strategies to help minimize headaches. These treatments function primarily as

headache preventive therapies, although relaxation and biofeedback, exer-

cises, and heat or ice application may also be used to reduce the severity of

acute headache episodes.

Pearl for the practitioner:
Non-drug treatments reduce headache by restricting exposure to modifi-
able triggers, altering the body’s physiological response to triggers and
stress, or changing levels of pain-provoking neurochemicals, like
serotonin.

Even without specific training, patients often utilize pain-relieving, non-drug

behaviors to reduce headache severity. In one study, consecutive patients with

migraine (N¼ 75) or tension-type (N¼ 55) headaches were asked about their

behaviors during a headache and ‘‘tricks’’ they used to relieve their pain

(Fig. 3.1) [1]. Many of these tricks and behaviors have been found to be effective

by trial and error. Encouraging patients to engage in helpful behaviors rein-

forces the active role that patients should play in helping to control their head-

aches and headache-related disability.
Educating patients about their headaches and effective therapies (both drug

and non-drug options) substantially increases the success of headache treat-

ment. In a recent study, 100 consecutive migraine patients were randomly

assigned to usual medical care or usual care plus three educational classes on

headache pathogenesis and pain management techniques. The classes were

taught by trained lay instructors. After six months, those patients who had

been exposed to the additional education experienced significantly reduced

migraine-related disability (P<0.05), as well as greater reductions in headache

frequency (Fig. 3.2) [2].
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Patients do not need to choose between medication and non-medication

treatments, because they are usually complementary. For example, the addition

of biofeedback to standard migraine preventive therapy improves the benefit to

greater than that seen with either treatment alone [3]. During pregnancy,

patients should focus primarily on safer, non-drug treatments, reserving med-

ications for more recalcitrant headaches. This chapter will describe those treat-

ments that have shown the strongest efficacy for headache relief. Patient

instructional handouts describing specific non-drug techniques are provided

in Chapter 10.

Pearl for the practitioner:
Non-drug options complement medication headache treatments.
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Trigger Identification and Avoidance

Patients frequently report a variety of internal and external triggers that cause

increased headache activity. Common triggers include the internal trigger of hor-

monal changes and external triggers of stress, glare, skippedmeals, noise, and sleep

disruption. Stress is the most common trigger (75%), with menses, odors, sleep

irregularities, weather, fasting, and exertion as the next most commonly listed

triggers [4].Althoughmostpatients endorse triggers at least occasionallyprovoking

a headache, consistent triggers are less common. In a survey of 1,750 consecutive

migraine patients, 76% of patients endorsed having migraine triggers, although

most triggers produced a headache only occasionally (Table 3.1) [5].

Cause or Coincidence?

Although patients may note the occurrence of headache after trigger exposure,

this relationship does not necessarily confirm a cause and effect. Few triggers

have or can be conclusively proven to consistently be related to headache

provocation. In an interesting provocative study, 68 headache sufferers (ages

18–30 years old) experiencing at least one headache weekly for at least the

preceding six months were exposed to stress or noise, with subsequent headache

activity monitored [6]. Stress was induced by asking the subjects to solve

difficult anagrams, and then providing feedback that they had failed to solve

the puzzles. Noise consisted of 50 dB white noise. Both triggers effectively

provoked headaches, supporting patients’ reports that stress and noise

Table 3.1 Common migraine triggers (Based on [5])

Trigger
Provokes >1/3
headaches (% patients)

Provokes >2/3
headaches (% patients)

Stress 79.7 25.5

Hormones 65.1 33.3

Fasting/skipping
meals

57.3 12.0

Weather 53.2 11.3

Sleep
disturbance

49.8 8.6

Odor 43.7 10.7

Neck pain 38.4 10.6

Lights 38.1 6.9

Alcohol 37.8 9.5

Smoke 35.7 6.9

Sleeping late 32.0 4.4

Heat 30.3 5.4

Food 26.9 4.3

Exercise 22.1 2.2

Sex 5.2 0.3
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exposure can induce their headaches. These data also confirm recommenda-
tions to minimize stress and external stimulation from noise to reduce disability
associated with headache attacks.

Several studies have attempted to correlate the ingestion of specific foods and
subsequent headache activity. Putative headache triggers include food items that are
rich in proteins known to affect vascular activity, such as foods containing tyramine
(aged cheeses, alcohol, sour cream), phenylethylamine (chocolate), nitrates (hot
dogs), and dopamine (broad bean pods). One study compared headache activity
in a groupofmigraineurswhen eating their usual diet comparedwith two structured
diets: one diet required high consumption of alleged headache trigger foods, while
the other diet restricted these same foods [7]. Headache improved similarly when
following either structured diet, with headache activity generally unrelated to
specific food ingestion. Headaches, however, did seem to occur more frequently
when patients had been fasting, drank alcohol, or ate chocolate. Restricting foods
containing tyramine, nitrates, and dopamine was not helpful, suggesting a limited
role for dietary elimination in headache management.

Two studies have evaluated headache relationship to individual food ingestion.
One study showed that large daily doses of aspartame (Nutrasweet1) for
four weeks increased headache frequency but not severity in migraineurs who
previously reported that aspartame was a headache trigger [8]. Study participants
ingested very large doses of aspartame (300 mg) four times a day. This is the
equivalent of drinking 12 cans of diet soda or ingesting 32 packets of sweetener
everyday for a month. More moderate use was not tested; however, this study
showed only a small increase in headache after regularly eating very large
amounts of aspartame. A second study directly tested chocolate ingestion as a
trigger in 63 women with chronic headaches by asking the women to follow a
restrictive diet eliminating typical putative headache trigger foods and then con-
sume 60 g chocolate-flavored bars on 4 occasions, with headache activity mea-
sured before and after consumption [9]. Two of these bars were chocolate and two
were carob, which does not contain presumed trigger chemicals. All samples were
flavored with mint to prevent identifying which bars were the actual chocolate
bars. Evenwomenwho reported they believed chocolate triggered their headaches
did not have headaches triggered when they didn’t know if they were eating actual
chocolate or the carob placebo. Cheating on the diet and eating other restrictive
foods like peanut butter, colas, or pizza along with chocolate did not result in
increased headache activity either. Summarizing these data, it appears that
restrictive or elimination diets have limited impact on headache patterns.

Pearl for the practitioner:
Restricting all presumed headache food triggers is unlikely to be helpful in
reducing headache frequency or severity for most patients. It is more
prudent to provide resources detailing common triggers and ask the
patient to pay particular attention to those select triggers that consistently
bring on headaches.
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Dietary Recommendations During Pregnancy and Lactation

Patients should be informed that elimination diets typically don’t reduce head-
aches, while eating regular meals and a balanced healthy diet can improve

headache activity. Since individual foods rarely seem to trigger headache, why
are there such strong myths about them as headache triggers? About one in
three migraine sufferers will report warning symptoms of an impending head-

ache occurring several hours or even a couple of days before the onset of head
pain, called a migraine prodrome [10]. Prodromal symptoms often include
fatigue, mood disturbance, and gastrointestinal symptoms. Food craving may

also occur as part of this prodrome, causing a false association between eating
the food and getting a headache. The food ingestion doesn’t actually trigger the
headache, but is a sign that the headache process has already begun. In addi-

tion, craving sweets typically occurs in response to stress, fasting, and menses.
Therefore, the actual headache trigger might be the stress, fasting, or hormonal
changes, while subsequent chocolate ingestion is actually a reaction to the

trigger rather than acting as a provoking factor itself.

Pearl for the practitioner:
Strict elimination diets are usually not helpful and may be harmful in
pregnant and/or breastfeeding patients because they may result in
decreasing important intake of nutritious foods at a time when proper
nutrition is essential. Themost beneficial headache dietary advice is to not
skip meals and avoid becoming dehydrated.

Trigger Avoidance or Desensitization?

Many possible headache triggers, such as change in the weather or exposure to life

stresses, are impossible to avoid. Others, such as foods, wine, noise, and glare,
may be easier to eliminate. In an interesting series of experiments, Martin and

colleagues in Australia evaluated the effects of short- and long-duration expo-
sure to a variety of possible headache triggers, including flickering lights, noise,
and stress [11–13]. While short-duration exposure increased headache activity,

long-duration exposure seemed to reduce pain ratings by desensitizing patients
to the effects of subsequent short-duration exposure. These data suggest that
headache sufferers may become less sensitive and responsive to triggers if

repeatedly exposed to low levels of a trigger, using levels that would be inade-
quate to provoke a headache attack. These researchers questioned the conven-
tional wisdom of prescribing trigger avoidance, suggesting that successful

avoidance of commonly encountered triggers might increase the provocation
response when exposure inevitably occurs.
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These data support skill training to reduce a negative physiological response

when exposed to triggers rather than primarily focusing on trigger avoidance.

This approach may be particularly beneficial for triggers that truly cannot be

avoided, like stress. Therefore, patients should be counseled to limit exposure to

those triggers they might successfully avoid (like fasting). However, suggesting

excessive restrictions in exposure to stimulation, such as prolonged use of

sunglasses, light dimming, and noise reduction, may actually increase patients’

responses to these triggers for future headaches.

Pearl for the practitioner:
Exposure to low levels of trigger factors that cannot be entirely avoided
may help desensitize patients to their headache-triggering effects. Exces-
sive stimulation restriction between headache episodes may in fact make
the patient more sensitive to headache provocation when inevitably
exposed to that trigger.

Psychological Pain Management Skills

The most effective headache-reducing non-drug treatments are pain manage-

ment skills. Although often called psychological skills, benefit from these skills

does not imply that the headaches are psychologically-based. These skills work

by teaching the brain to activate natural pain-relieving mechanisms while

suppressing pain-signaling pathways. Psychological techniques teach the

brain to distract itself from headache messages by focusing on non-pain signals.

Patient instructional sheets for psychological pain management skills are pro-

vided in Chapter 10 and on the accompanying CD.

Relaxation and Biofeedback

Relaxation techniques, including biofeedback, are among the most effective

preventive therapies for migraine and tension-type headaches. Relaxation tech-

niques can include visual imagery, deep breathing techniques, and progressive

muscle relaxation. Biofeedback is a type of relaxation that relies on external

biological parameters (e.g., finger temperature, respiratory rate, and muscle

tone) to provide objective data of a relaxation state before and after interven-

tion. Biofeedback can include complex computerized monitors of muscle con-

traction with graphic displays to provide feedback to the patient, or simple

hand-held thermometers designed to demonstrate a few degree increase in hand

temperature when relaxation has been achieved (to about 96 degrees Fahrenheit

or 35–36 degrees Celsius). An inexpensive hand-held thermometer and biofeed-

back recording can be obtained from Primary Care Network at 800-769-7565.
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More expensive digital biofeedback monitors can be purchased from several
companies (available on the Internet) for about 20 dollars. No single relaxation
technique is superior to the others, although some patients find that they prefer
using one technique over another. In general, biofeedback can be taught by a
trained therapist over about five or six treatment sessions, with patients practi-
cing techniques at home between sessions. Once patients have mastered these
skills, they no longer have to use them regularly, but may use them as needed.

The success of these techniquesmay result in a false perception that headache
sufferers aremerely nervous people and that their headaches will go away if they
‘‘chill out.’’ Research confirms that these techniques actually change levels of
important pain neurochemicals, such as serotonin, in a similar way to those
changes seen with the use of headache preventive therapies, like the antidepres-
sants [14]. Training in relaxation or biofeedback can result in changes in the
metabolism of serotonin that will result in improved headache control. The
feeling related to achieving a state of relaxation, relaxed muscles, or warmed
hand temperature is a signal that the appropriate pain-relieving pathways have
been activated within the nervous system.

Relaxation or biofeedback techniques have similar efficacy to standard
migraine preventive medications, without associated side effects. About 50–80%
of patients motivated to learn these techniques experience relief [15–17]. In a
recent study, benefits from six months’ training with relaxation and biofeedback
versus propranolol were compared in 192 migraine patients [17]. Headache
frequency, duration, and severity were significantly improved with either treat-
ment (P<0.05), with no between-group differences (Fig. 3.3). After completing
6 months of treatment, home practice with relaxation and biofeedback and
propranolol were both tapered to off. Headache resurgence was defined as an
increase in headache activity of at least 50%. Return of headaches was sig-
nificantly more frequent among patients treated with propranolol (P<0.001),
demonstrating a superior long-term prophylactic effect with non-drug therapy.

Relaxation During Pregnancy and Lactation

Relaxation and biofeedback have been specifically tested during pregnancy and
lactation. A controlled clinical trial demonstrated both short- and long-term
efficacy from relaxation with thermal biofeedback during pregnancy [18,19].
Significant headache reduction occurred for 73% treated with biofeedback
versus 29% assigned to an attention control, where research subjects spent
similar time with a therapist but were not trained in any pain-relieving skills
[18]. Benefits were maintained up to one year postpartum in 68% of treated
subjects [19].

Pearl for the practitioner:
Relaxation and biofeedback effectively reduce headaches during pregnancy
and breastfeeding for two-thirds of women learning these techniques.
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Stress Management

Stress is the most commonly reported headache trigger. Stress may also be an

important factor in the development of new headaches. In an interesting recent

study, incident headache was evaluated, based on exposure to work stress, as

measured by a high work-effort to work-reward imbalance. High work stress

resulted in a 26% increased risk for developing new onset migraine [20].
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Fig. 3.3 Six-month headache improvement with biofeedback vs. propranolol (Based
on [17])
Headache severity was rated on a 5-point scale from 1 (mild) to 5 (severe). After 6 months,
home practice with relaxation and biofeedback and propranolol were both tapered to off.
Headache resurgence was defined as an increase in headache activity of at least 50%.

Psychological Pain Management Skills 55



Exposure to stress results in painful muscle contraction, as well as changes in

pain chemicals in the nervous system, such as serotonin [21], endorphins [22],

norepinephrine, and dopamine [23], that lead to increased headache suscept-

ibility. The occurrence of life stressors is related to both headache frequency and

severity [24]. Stress management is not a recommendation to eliminate exposure

to stressful situations. Everyone’s life is full of stress, including minor stresses,

like confronting traffic or waiting in line at the store, and major stresses, like

moving, having children, or facing the death of a loved one. While exposure to

these stresses cannot be eliminated, patients can learn to change their body’s

physiological response when encountering stress.

Pearl for the practitioner:
Stress is the most common headache trigger. Stress management reduces
headaches by changing the body’s physiological response to stress expo-
sure. While the sources of the stress often cannot be changed, one can
change her reaction to the stress.

Stress management results in improvement in migraine by about 60% [25,26].

The effectiveness of an eight-week home-based stress management program

was compared with treatment with standard doses of amitriptyline [27].

Improvement in headache activity and reduction in medication use occurred

for both groups, with superior reduction with stress management training (58%

reduction) versus amitriptyline (33% reduction). In addition, the stress man-

agement group had an increase in their internal locus of control, the perception

that the patient has the ability to control her own headaches rather than head-

aches being controlled by fate or healthcare providers.

Cognitive Restructuring

Cognitive restructuring describes a change in thoughts from negative to posi-

tive. For example, most patients with chronic pain experience times when pain

levels increase or flare, possibly related to an activity or for unknown reasons.

Negative thoughts about the pain include catastrophic thinking that the pain

will never improve, that nothing the patient does ever helps, and that achieving

pain relief is hopeless. More positive self-messages would include thoughts

about how pain management skills can help reduce their pain, that the pain

will improve, and that they can change their behavior (e.g., taking more breaks

during an activity) to reduce future pain flares.
Patients should be counseled about reasonable expectations for their head-

aches. Unreasonable expectations include thinking that they should never

experience another headache or that medication alone will always be enough

to keep pain under control. Even with effective painmanagement, most patients
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with chronic headaches will continue to experience at least some headaches,
even during pregnancy. Realistic goals include decreased:

� Headache severity;
� Headache frequency;
� Headache duration;
� Interference from headaches;
� Reliance on medications.

Patients should be encouraged to actively treat their headaches with positive
behaviors like relaxation techniques, aerobic exercise, stretching, ice packs, etc.
rather than passive behaviors like retreating to a dark quiet room and lying in
bed. While trigger avoidance and stimulus control (e.g., seeking isolation from
external stimulation) may be necessary for very severe episodes, active beha-
viors can provide important distractions during milder attacks to prevent
escalation to more severe and incapacitating headaches. Developing a sense
that one can positively affect one’s fate results in a more positive sense of self-
control. This development of self-efficacy or a sense of personal locus of control
over pain management has been linked to decreased headache-associated dis-
ability [28].

Pearls for the practitioner:
Patients will improve control over their headaches if they develop realistic
goals for headache management, positive self-messages about headache,
and active behaviors when pain begins. Healthcare providers should help
patients feel that the patient has the ability to control her headaches.

Distraction

The brain can only focus on so many things at once. For example, it’s hard to
balance your checkbook when your toddler is running around the room, your
teenager is negotiating for more time with the family car, and the television is
blaring in the other room. Patients often find, particularly when their headache
is mild, that they can reduce their perception of pain signals by distracting the
brain with other, non-pain messages.

Historically, headache sufferers have often been encouraged to retreat to a
dark, quiet room with their headache. While this becomes necessary when the
headache is very severe (such as when vomiting has occurred), isolation typi-
cally intensifies milder headaches. Strict stimulus control can decrease aggra-
vating headache triggers; however, the headache sufferer also loses distractions
from the pain signals, generally leading to a greater focus on discomfort and
increased symptom severity. Consequently, unless the headache symptoms are
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very severe, patients should be encouraged to engage in pleasant, distracting
behaviors when a headache first begins:

� Going outside for a brisk walk or gentle swim;
� Listening to soothing music;
� Performing stretching exercises;
� Using relaxation techniques;
� Applying ice to the neck.

While these distracting behaviors will not necessarily control every headache,
they can help maintain function, reduce focusing on headache symptoms, and
decrease the likelihood of pain escalation. Consistently utilizing these techniques
helps the patient gain a sense of personal control over her headaches, shifting the
locus of control from fate or healthcare providers to the patient herself.

Pearl for the practitioner:
For most headache episodes, patients should be encouraged to utilize
positive, active behaviors to maintain a sense of control and provide
distractions from pain. Withdrawal behaviors and strict stimulus control
should be reserved for the most severe, disabling headache episodes.

Effective Psychological Pain Management Technique Delivery
Systems

Psychological pain management skills can be effectively taught through a wide
variety of delivery systems in individualized or group settings (Box 3.1). Costs
from individualized treatment can be limited by using a minimal therapist
approach, which relies on consistent patient home training and practice
between therapy appointments. Recently, benefit has also been demonstrated
by using migraine patients trained to teach non-pharmacologic therapies to
fellow patients, although benefits were more modest compared to studies using
professionals as instructors [29].

Box 3.1 Effective delivery methods for psychological pain management
skills

� Individualized therapy, including minimal therapist contact approach
� Group therapy
� Lay trainer
� Remote learning

– Written materials
– Internet-based treatment
– Telephone instructions
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Patients with limited access to psychological services can also effectively

learn relaxation and stress management techniques through online training

and other educational resources. Studies have shown benefit when psycho-

logical management techniques are taught using home training with written

materials [30], telephone-administered therapy [31], or Internet-based

education [32].

Pearl for the practitioner:
Psychological headache-relieving therapies can be taught using therapists,
trained lay instructors, and/or self-help resources.

Healthy Lifestyle Habits

Diet

Nutritional needs increase during pregnancy and lactation and women should

be strongly encouraged to achieve adequate nutrition through eating regular,

well-balanced meals and snacks throughout the day. Dietary restrictions, such

as following a tyramine-free diet, are probably beneficial for only about one in

three migraineurs and, as described above, are not recommended during preg-

nancy and lactation because they may unnecessarily restrict nutritious foods,

such as calcium-rich dairy foods and vitamin-rich fruits and vegetables. While

consuming specific foods is usually not linked to headache exacerbation, fasting

has consistently been shown to aggravate headache and should be avoided by

consuming regular meals [33–35].

Pearl for the practitioner:
Skipping meals is a potent headache trigger. Pregnant and breastfeeding
women should be encouraged to eat regularly.

Pregnant and nursing mothers should also be counseled to achieve adequate

hydration. In general, individuals need to drink 1–1.5 liters of water for every

1000 calories consumed, so a person eating a 2000-calorie diet will need to drink

2–3 liters of water daily [36]. Since pregnant women need to increase their

caloric intake by about 300 calories in general during the second trimester,

they should consume an additional half-liter of water daily. In general, women

are recommended to drink 8–10 glasses of water daily during pregnancy [36].

During breastfeeding, women are advised to drink one glass of water with each
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meal plus a glass of water every time they nurse [36]. Adequate hydration may
also reduce headaches. In a small pilot study, increasing daily fluid intake in
non-pregnant patients by one liter daily resulted in modest reductions in head-
ache activity [37].

Pearl for the practitioner:
Adequate hydration is important during pregnancy and breastfeeding.
These women should be encouraged to drink 8–10 glasses of water daily.

Supplementation with prenatal vitamins and folate should be encouraged
in all pregnant women to achieve adequate nutrient intake, particularly if
headache activity is limiting food intake. A recent meta-analysis demon-
strated consistent and significant reductions in the occurrence of neural
tube, cardiovascular, and limb defects in the offspring of women using pre-
natal vitamins with folate [38]. The Centers for Disease Control (CDC) and
other public health organizations recommend that all women capable of
becoming pregnant should consume 0.4 mg of folic acid daily [39]. This can
be achieved by diets that include folate-enriched bread, cereal, rice, or pasta;
lentils, legumes, leafy green vegetables, and citrus fruits; or by the use of a
vitamin supplement. From the available evidence, the CDC has estimated that
as many as 50%of the cases of neural tube defects could be avoided with folate
supplementation [40].

Pearl for the practitioner:
Women of child-bearing potential should consume 0.4 mg (400 micro-
grams) of folic acid daily to minimize risk for neural tube defects.

Sleep

Sleep disturbances have been consistently linked to increased migraine activity.
At a tertiary headache center, change in sleep was endorsed as usually triggering
a headache for 26% of almost 300 consecutive headache patients [41]. In a
second, larger sample of migraine patients (N¼ 1283), sleep disturbance was
similarly reported to be a frequent migraine trigger in 27% [52]. Additionally,
14% identified sleeping late as a frequent headache trigger.

Physiology of Sleep and Headache

Circulating tryptophan is converted to serotonin in the pineal gland; pineal
serotonin is then converted to melatonin at night [42]. Serotonin and
melatonin released from the pineal gland influence activity of the
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trigeminovascular system, suggesting a possible link with migraine. Interest-
ingly, plasma melatonin levels drawn at 11:00 PMwere significantly higher in
93 migraineurs compared with 46 age-matched controls (33 vs. 52 pg/ml,
P<0.001) [43]. It has been postulated that elevated pineal serotonin and
reduced melatonin will increase headache activity through the trigeminovas-
cular system [42].

In addition to possible roles for changes in serotonin and melatonin in
influencing a migraine-sleep link, magnesium deficiency has long been postu-
lated to play an important role in the development of acute migraine episodes
[44–46].Magnesium balance has also been hypothesized to relate to biorhythms
via the pineal gland [47]. Higher magnesium levels in the brain have been linked
to improved sleep quality in experimental mice [48]. A small study evaluating
cardiac and autonomic effects of chronic sleep deprivation in 30 healthy male
college students found a small but significant reduction in intracellular magne-
sium (5.6 to 5.2 mg/dL, P<0.05) [49]. A direct relationship between this reduc-
tion in magnesium from poor sleep and increasedmigraine activity has not been
studied.

Effect of Sleep Disturbance on Headache

Patient reports of sleep disturbance have been consistently linked with
increased headache activity. Information about sleep disturbance during the
preceding three months was gathered in 2,662 general practice patients, show-
ing that headache sufferers were more likely to report mild (odds ratio 2.4),
moderate (odds ratio 3.6), or severe sleep disturbances (odds ratio 7.5) [50].
Furthermore, sleep disturbance was more likely in patients with more frequent
or more severe headaches. A similar comparison identified poor sleep in 64% of
migraineurs versus 33% of controls [51]. The most notable difference was
significantly longer sleep latency in migraineurs compared with controls
(25 vs. 10 minutes, P<0.01).

Another survey of 1,283 migraine patients identified frequent trouble with
falling asleep in 31%, staying asleep in 39%, and insomnia (sleeping � 6 hours
nightly) in 38% [52]. Insomnia would have been expected to occur in 11% of an
analogous general population sample. Furthermore, in this study, routine
sleep duration was correlated with headache activity. Mean number of head-
aches per month was greater in migraineurs routinely sleeping� 6 hours nightly
(17.6 headaches) or >8 hours nightly (17.5 headaches) compared with normal
sleep (15.1 headaches). Severe headache days per month were similarly higher
for patients with insufficient (7.3 severe headache days) and excessive sleep
(6.6 severe headache days) compared with migraineurs reporting normal sleep
(5.9 severe headache days). These differences reached statistical significance for
the insufficient sleep group (P<0.01). Differences were not statistically signifi-
cant for the excessive sleep group, likely due to a relatively small number of
patients in this sample (N¼ 73).
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Sleep and Pregnancy

Data from the studies reported above suggest that headache sufferers should be
encouraged to consistently sleep more than 6 hours and up to 8 hours nightly.
Although studies have not specifically tested the effect of improved sleep on
headache activity, 69–89% of migraineurs and 67% of tension-type patients
report using sleep therapeutically for acute headaches [52].

Pearl for the practitioner:
Improved sleep has been linked to reduced headache activity. Women
should be advised to sleep between 6 and 8 hours nightly. Many non-drug
sleep hygiene recommendations can help to improve sleep.

Regulating sleepmay be particularly beneficial for pregnant women, who are
more likely to report sleep disturbances. A prospective survey of 325 women
compared sleep patterns before pregnancy and during each trimester [53]. The
following patterns were recorded pre-pregnancy and during the 1st, 2nd, and
3rd trimesters, respectively: total sleep 8.0, 8.7, 8.4, and 8.3 hours; restless sleep
10.0%, 15.4%, 20.3%, and 30.3%; no nighttime awakenings 27.2%, 7.8%,
5.5%, and 1.9%. Sleep hygiene strategies are provided in Box 3.2. While
benadryl is an FDA risk-category B drug that can be occasionally used during
pregnancy, night time doses of benadryl plus acetaminophen combination
products should be avoided, because daily or near daily use of analgesics may
result in medication overuse headaches. Benadryl alone, however, is not asso-
ciated with the development of medication overuse headache.

Box 3.2 Strategies for improving sleep

� Practice relaxation techniques at bedtime
� Use bed only for sleep and sex

– Go to bed only when sleepy
– Don’t watch television or read in bed

� Establish and maintain regular sleep and rise times
� Avoid daytime naps if you have problems sleeping at night
� Reduce evening stimulants (caffeine, nicotine)
� Don’t drink alcohol before going to bed
� Do aerobic exercise daily
� Make sure the temperature in the bedroom is comfortably cool
� If too much ambient light enters the bedroom, invest in an eye mask
� If noises in the bedroom prevent sleep, try using ear plugs
� If you are unable to fall asleep after 15 minutes, get up and go to another

room. Only return to bed when you are sleepy.
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Patients reporting snoring or sleep apnea may need to be evaluated for

obstructive sleep apnea. A recent small study tested 35 pregnant women report-

ing snoring or apnea with polysomnography and nonstress test recordings

during sleep [54]. Obstructive sleep apnea was diagnosed in four women

(11%), with fetal heart decelerations recorded in conjunction with maternal

desaturation in three of the four babies. Furthermore, birth weight and Apgar
scores were lower in the newborns born to those women diagnosed with

obstructive sleep apnea.

Pearl for the practitioner:
Pregnant women reporting snoring or sleep apnea may need to be eval-
uated for obstructive sleep apnea, which is associated with fetal distress.

Smoking

Consuming nicotine-containing products alters several important neurochem-

icals that influence headache activity, including endorphins [55], serotonin,

norepinephrine, and dopamine [56]. The ability of nicotine to alter these che-

micals explains changes in feelings of anxiety and difficulty with discontinua-

tion in smokers. Neurochemical changes may also result in increases in

headache.
Smokers are more likely to develop chronic headaches compared with non-

smokers. For example, current smokers are 35% more likely to develop

migraines compared with people who have never smoked [57]. Furthermore,

headache frequency and severity are increased in heavier nicotine users [58].

Smoking cessation has been reported anecdotally to reduce headache activity;
however, no controlled studies have been conducted in migraineurs.

Pearl for the practitioner:
Smokers are more likely to develop chronic headaches than nonsmokers.
Headache frequency and severity are also increased in heavier nicotine
users. Smoking cessation likely may improve headaches, although con-
trolled studies are lacking.

Smoking and pregnancy

Nicotine has been linked to increased headache activity during pregnancy. A
longitudinal survey of 4,761 women experiencing a pregnancy over a 3.5 year

period reported severe headache significantly more often in smokers compared
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with nonsmokers (22% vs. 17%, P<0.001) [59]. Smoking cessation is recom-

mended during pregnancy for a variety of health reasons. Although headache

reduction has not specifically been tested in pregnant headache sufferers, clin-

ical experience suggests that headache improvement may occur with smoking

cessation. Patients can learn about effective programs to facilitate nicotine

discontinuation through local medical resources or national initiatives, such

as 1-800-QUIT-NOW (1-800-784-8669), developed by the United States

Department of Health and Human Services, National Institutes of Health,

and National Cancer Institute. Smokers can receive a free smoking cessation

plan and coach through the 1-800-QUIT-NOW phone number or the website:

(http://1800quitnow.cancer.gov).

Pearl for the practitioner:
Smoking cessation is important for all smokers, especially those who are
pregnant or breastfeeding. A plan to quit smoking and a coach to provide
advice can be accessed by calling 1-800-QUIT-NOW.

Exercise and Physical Therapy

Musculoskeletal abnormalities are present in the majority of migraineurs, with

postural abnormalities in 83% and myofascial trigger points in 79% [60].

Whether musculoskeletal changes represent a primary cause of head pain or a

secondary consequence, therapy targetingmuscles can help reduce contributory

musculoskeletal dysfunction, as well as reduce pain by enhancing release of

pain-relieving chemicals like endorphins. Aerobic exercise, targeted neck exer-

cises, and oral appliances have demonstrated benefit for headache reduction.

Specific headache-reducing exercise instruction is provided in Chapter 10 and

on the accompanying CD.

Aerobic Exercise

Aerobic exercise showed benefit as headache prevention in a controlled study

randomizing migraineurs to standard aerobic exercise 3 times per week for

6 weeks, or a wait list control [61]. Pain severity decreased by 44% and pain

duration by 36% in the exercise group. There were no changes in headache

activity in the control group. Although the reduction in headache activity did

not reach clinical significance (50% reduction), the authors hypothesized that

the lack of any improvement in the control group, as is typically seen, suggested

that those improvements seen in the treated group were more significant than a

placebo response.
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Stretching Exercises

Stretching exercises of the neck may help reduce headache frequency, as well

as acutely reduce pain during a headache episode. Performing stretching

exercises in the shower or warm bath or first putting a heating pad on the

neck for 15 minutes may achieve a more complete and effective stretch.

If pain persists after stretching, ice packs may help. Postural correction,

deep muscle massage, and other physical therapy modalities may also help

reduce headache pain. Correcting imbalances between opposing muscle

groups can further lessen muscle tension and tightness, which may lead to

decreased pain.
A crossover treatment study comparing outcome between two non-drug

treatments showed good relief from relaxation/biofeedback but not physical

therapy as first-line treatment [62]. Initial treatment with physical therapy was

beneficial for only 14%, compared with 41% treated with relaxation/biofeed-

back. When used as adjunctive therapy, 47% who failed to achieve benefit with

relaxation/biofeedback alone did experience significant headache reduction

when physical therapy was added. Physical therapy may, therefore, be a useful

adjunctive treatment for those who failed an initial course of relaxation or

biofeedback.

Intraoral Appliances

Contraction of craniomandibular muscles may contribute to headache

activity. Effective methods to reduce muscle tension include relaxation

techniques, exercise, and intraoral splints. Intraoral appliances have

demonstrated efficacy in patients with primary headache, like migraine

[63]. For example, in a small study of 19 migraineurs treated with noctur-

nal occlusal appliances, the number of migraine attacks was reduced by

40% [64].
The Nociceptive Trigeminal Inhibition (NTI) appliance is an FDA-

approved migraine prevention treatment (www.nti-tss.com). This acrylic

mini-splint fits over the incisors to reduce jaw clenching, which may contri-

bute to increased headache activity. In a randomized study, migraine patients

with pericranial muscle tenderness were treated with either a full coverage

occlusal splint or the NTI mini-splint [65]. All patients wore splints for two

months at night and during times of stress. After eight weeks, migraine

frequency decreased by 38% in the full occlusal splint group, similar to results

from the earlier small study referenced above [64]. Migraineurs randomized to

the NTI splint experienced significantly greater improvement, with a 62%

decrease in migraine frequency (P<0.05). Oral devices, therefore, may offer a

safe and effective alternative for patients with headache and associated peri-

cranial muscle tenderness during pregnancy and lactation.
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Massage and Other Manual Therapies

Muscular tension and contraction in the head, neck, and shoulder girdle
frequently accompany symptoms of headache. Massage of the temples,
head, and neck is often perceived as soothing during a headache attack,
particularly for tension-type headache. Although data are limited, a
review of the literature suggests some modest benefit from massage
therapy for migraine and tension-type headaches [66]. Therefore, while
massage should not be used as monotherapy, it may provide adjunctive
benefit, especially for more severe headache episodes, to reduce pain and
permit performing stretching exercises. Treating muscle tension with
therapeutic massage can result in decreased pain and stress, with minimal
side effects, making this a particularly attractive option for women dur-
ing pregnancy and breastfeeding. Acupuncture has been extensively eval-
uated for headache treatment; however, randomized studies consistently
show no better results in patients treated with acupuncture compared
with placebo [67].

Limited data are available to evaluate the benefit of other manual
therapies, such as chiropractic care, spinal manipulation, and craniosacral
therapy. A recent review of studies evaluating manual therapies in patients
with tension-type headache concluded that available data from well-
designed studies was insufficient to permit uniformly recommending these
therapies [68]. Most studies have evaluated the benefits of spinal manip-
ulation and mobilization. Although anecdotal reports of success have been
reported, controlled data are limited [69,70]. Patients with pronounced
musculoskeletal changes or consistent headache triggering by deviations
in posture or exertion of neck muscles may be the best candidates for
manual therapy.

Summary

A wide variety of effective and safe non-drug options are available for the
pregnant and breastfeeding headache sufferer to use as monotherapy or in
conjunction with medications. Beneficial non-drug headache treatments that
can be useful during preconception, pregnancy, and lactation include pain
management techniques (such as relaxation, biofeedback, and stress manage-
ment); smoking cessation; and lifestyle regulation. Food elimination diets are
generally not helpful for reducing headaches and are discouraged for pregnant
and nursing mothers to avoid eliminating necessary nutrients. Headaches may
be reduced by regularly eating meals and snacks and achieving adequate hydra-
tion. Select patients may benefit from additional treatment with aerobic exer-
cise, physical therapy, and manual therapies.
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Practical pointers:

� Offering instruction in non-drug treatments before conception allows
the woman to develop effective non-pharmacological skills while she
still has access to a full armamentarium of rescue medications.

� Non-pharmacological therapies are safe and effective and should be
used as part of a comprehensive headache treatment regimen.

� Themost effective non-drug treatments are stress management, relaxa-
tion, and lifestyle modifications. Aerobic exercise, physical therapy,
and manual treatments can supplement other non-pharmacological
skills.

� Non-drug treatments can be used as monotherapy for mild headaches
and in conjunction with safer medications for more severe attacks.

� Patients should limit exposure to modifiable triggers like fasting, sleep
deprivation, and nicotine. Excessive focus on trigger avoidance can be
counterproductive.

� Patients should concentrate on using active non-drug treatments like
relaxation, stress management, exercise, and regular scheduling of
meals and sleep.
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Chapter 4

Acute Treatment Options for the Pregnant

Headache Patient

Key Chapter Points

� Many pregnant women will take prescription and non-prescription medica-
tions to treat their acute headaches with or without their practitioner’s
knowledge.

� Regular use of acute medications should be limited to two days per week or
less to prevent medication overuse (rebound) headaches from developing.
Patients with more frequent headaches should consider preventive therapy.

� Safer treatment strategies need to be explicitly outlined during preconcep-
tion planning and reviewed at each office visit during the pregnancy.

� Acute prescription headache medications during pregnancy are generally lim-
ited to acetaminophen, intranasal lidocaine, rescue opioids, and anti-emetics.

� Effective non-drug acute migraine treatments include relaxation, biofeed-
back, distraction, exercise, and acupressure. Topical peppermint oil may also
be used.

� A variety of prescription medications, supplements, and non-drug therapies
may be used adjunctively to reduce migraine-related nausea during
pregnancy.

� General principles for treating acute headaches in pregnant women include
not treating mild headaches, treating nausea aggressively, maximizing non-
drug options, and, if medications are to be used, using the safest medications
for the shortest time at the lowest dose as late in the pregnancy as possible.

Keywords Acute migraine � Herbal � Nausea � Vitamin

When Sarah attended her first obstetrical appointment, she excitedly informed her
practitioner, ‘‘I’m thrilled to finally be having a baby! I really want this pregnancy to be
perfect and I’m not going to use any medications besides my vitamins and iron!’’ Satisfied
that she was planning to utilize previously taught non-medication techniques for her
migraines, specific medication recommendations were not given. When Sarah returned
the following month for her second visit, she reported using a prescription for hydrocodone
plus ibuprofen (Vicoprofen) once weekly for bad headaches, using leftover pills that had
been previously prescribed for a dental procedure. She was also using daily over-the-
counter antacids and naproxen (Aleve) 3 times weekly. She used licorice one week when

D.A. Marcus, P.A. Bain, Effective Migraine Treatment in Pregnant
and Lactating Women: A Practical Guide, DOI 10.1007/978-1-60327-439-5_4,
� Humana Press, a part of Springer ScienceþBusiness Media, LLC 2009
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she had a bad cough, and was starting to take ginger supplements to combat morning
sickness and headaches.

Clinicians are often apprehensive about treating headaches in pregnant women.

Ideally, medication therapy would be limited to infrequent use during later

pregnancy to minimize medication-related risks for the developing baby.

Migraines, however, are often disabling, especially during the first trimester,

and untreated severe episodes can lead to nausea, vomiting, and dehydration,

which can be detrimental to the fetus. Practitioners often warn against using

any medications during pregnancy, but patients may panic during an acute

attack and take whatever they have available. Despite efforts to minimize

medications during pregnancy, however, many migraineurs use acute thera-

pies—with or without their practitioner’s knowledge and approval, as seen in

the case above. A frank, open discussion with the patient about appropriate use

of safer medications before conception or during early pregnancy is essential to

achieve optimal headache care.

Pearl for the practitioner:
Many migraine sufferers take medications to treat their headaches and
nausea—with or without the knowledge and advice of their practitioner.
A relatively safe, effective treatment plan needs to be explicitly developed
with the patient, ideally prior to conception, and reviewed throughout
pregnancy.

Typical medication use during pregnancy has been studied in several

epidemiological surveys. An observational study of 418 pregnant women

found that, after excluding prenatal vitamins and iron, three in four

women used at least one additional prescription and nearly two in three

used over-the-counter (OTC) drugs during their pregnancies (Fig. 4.1) [1].

The most frequently used prescription, OTC, and herbal remedies included

analgesics and treatments to combat nausea, both of which might be used

for acute migraine treatment (Table 4.1). Data about medication use during

pregnancy from two large national surveys of ambulatory patients in the

United States similarly showed that, after vitamins and iron, antibiotics,

hypoglycemics, and analgesics were the next most commonly prescribed

medications during pregnancy [2]. Review of medication usage in Australia

found surprisingly comparable results, with pregnant women using an aver-

age of one prescribed and two non-prescribed medications during preg-

nancy, with analgesics, vitamins, and antacids the most commonly used

drug categories (Fig. 4.2) [3]. Interestingly, this study highlights that, while

pregnant women like Sarah often express a desire to reduce medication

usage during pregnancy, analgesic consumption is not substantially less for

most gravid women compared with their pre-pregnancy use.
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Pearl for the practitioner:
While most pregnant women want to minimize medication use during
pregnancy, a substantial number will take prescription and non-
prescription medications.

Statistics regarding safe medication use in pregnant women are not as

robust as in non-pregnant women, due to lack of adequate controlled clinical

trial data in pregnant patients. Sufficient data, however, are available to aid
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Fig. 4.1 Medication use during pregnancy (Based on [1])
Medication use excludes use of prenatal vitamins and iron. OTC¼over-the-counter.

Table 4.1 Top medications used during pregnancy (Based on [1])

Medication type Specific drug Percentage of women using

Prescription Metronidazole

Acetaminophen with codeine
Cephalexin
Albuterol
Terconazole
Azithromycin

9.1

8.4
7.4
7.0
5.8
4.1

Over-the-counter Acetaminophen

Antacids
Ibuprofen
Cough syrup
Aspirin

39.6

25.9
10.1
6.5
4.8

Herbal Garlic
Ginseng
Melatonin
Ginkgo
Licorice
Ginger
Cod liver oil

1.0
1.0
0.5
0.5
0.5
0.2
0.2
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the clinician in making safer, reasonable treatment recommendations. Clin-
icians should be aware that, without appropriate direction about migraine
treatment during pregnancy, many pregnant women will self-medicate.
Healthcare providers need to develop effective approaches for the treatment
of acute migraine that will include recommendations for both non-medication
and medication therapies, even when medication will be reserved as rescue
treatment only. Failure to effectively develop approved medication recom-
mendations with patients will likely lead to unnecessary suffering and/or self-
medication by the patient.

Design Safer Treatment Plans Before Conception

Every woman of reproductive potential should be educated about likely head-
ache changes with pregnancy, as well as the need to adjust therapies to ensure
the best fetal outcome. Information about lifestyle management, as well as pain
management skill training, is appropriate for all female patients in preparation
for possible conception. Women with migraine should have available relatively
safe, acute therapies when severe attacks occur to avoid unnecessary disability
and dehydration.

Treating clinicians should approach each female in her reproductive years
with preconception counseling to inform women about expected changes in
headache patterns during pregnancy and safer treatment options. Sexually
active patients who do not consistently use effective contraception should be
treated with therapies that may be safely used during early pregnancy to avoid
possible early teratogenic effects when women may not initially realize they are
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Fig. 4.2 Medication usage before and during pregnancy (Based on [3])
Data were collected to compare medication usage during the three months before conception
and each trimester. Medication usage during pregnancy was confirmed by reviewing medical
records. APAP¼ paracetamol/acetaminophen. NSAID¼ non-steroidal anti-inflammatory
drug. The only significant differences in analgesic usage after pregnancy were a significant
reduction of acetaminophen usage during the first trimester (P<0.01) and NSAIDs during
each trimester (P<0.05).
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Box 4.1 Guidelines for treating migraine in fertile women

� Ask about current method of contraception
� Ask about plans for conception
� Describe necessary changes to current treatment regimen before planned

conception
� Revise treatment plan to include medications permissible during preg-

nancy if:

& Patient does not consistently use effective contraception
& Patient is ready to attempt conception
& Patient identifies she is or might be pregnant

pregnant (Box 4.1). Patients should understand that, while the majority of
women experience migraine improvement during pregnancy, migraine may
worsen (especially during the first trimester) or continue unchanged. In addi-
tion, postpartum migraine treatment plans should be made well in advance of
delivery. Discussing headache treatment proactively often opens important
doors of communication to patient concerns about general health, reproductive
issues, and headache changes over a woman’s lifetime.

Pearl for the practitioner:
Proactively discussing a treatment plan for headaches during pregnancy
with all women of reproductive potential is important.

Develop a Safer and Effective Acute Treatment Plan

The most serious medication effects on the fetus occur with early exposure,
before many women are aware that they are pregnant. Therefore, management
of young women with chronic headache needs to include an evaluation of
reproductive status and contraceptive use. Women planning for pregnancy, as
well as fertile women not using effective contraception and at risk for preg-
nancy, should be treated with those medications deemed relatively safe during
early pregnancy. Four main principles guide acute migraine treatment in preg-
nant headache sufferers:

� Don’t medicate mild headaches.
� Treat nausea aggressively and avoid dehydration.
� Maximize non-drug approaches.
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� Use medications safely:

& The lowest dose;
& The safest medications;
& For the shortest time;
& As late in the pregnancy as possible.

Don’t Medicate Mild Headaches

Non-pregnant women are often instructed to medicate their headaches early

during mild symptom severity stages to maximize success. While this approach

is effective, it can also lead to treating headache attacks that might have

responded to non-drug monotherapy. In the pregnant patient, minimizing med-

ications becomes a higher priority, so this group should be instructed to not treat

milder headaches with medication but to use non-drug options first. Patients

should be encouraged to utilize a step approach to migraine treatment during

pregnancy (Fig. 4.3). For example, a woman may report that if she treats her

migraine when the severity is still mild, relaxation and distraction alone are

effective. When she recognizes a moderate severity headache early, she may

need to add heat or ice, stretching, and/or acupressure. When pain is severe at

onset, medication therapy may be needed right away to prevent the pain from

becoming incapacitating or reduce the chance that symptoms will progress to

include overt vomiting.Most women are encouraged to have an armamentarium

of treatment options available in order to have a rational step-wise plan of care.

Initially severe (5; marked 
restriction in activity)

Heat, ice, stretches
Relaxation
Acetaminophen
Anti-nausea treatment
Lidocaine nasal spray
Hydrocodone for rescue

Initially moderate (3–4; some activity restriction)
Heat, ice, stretches
Relaxation
Acupressure

Initially mild (1–2; minimal disability)
Cognitive restructuring (see Chapter 10)
Distraction

Fig. 4.3 Sample step acute migraine care, based on symptom severity
Pain scale based on 0–5 scale with 0¼ no headache and 5¼ disabling headache. Severity
should be linked with disability more than pain severity. Mild headache is associated with no
or minimal activity restriction. Moderate headache is associated with some restriction of
activity. Severe headache should be associated with substantial disability.
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Because patients interpret pain severity levels differently and have different

tolerances to various levels of discomfort, it is more useful to encourage patients
to rate headache severity based on level of functional disability rather than pain
levels. Using this system, mild headache is associated with no or minimal activity
restriction. Moderate headache is associated with some restriction of activity.
Severe headache should be associated with substantial disability. Patients able to
continue to function with their headache will often achieve success with non-drug
treatments. Even though patientsmay report amigraine pain severity of 8 or 9 on
a 0–10 severity scale (0=no pain, 10=excruciating pain), if there are no impair-
ments in functional ability, that headache should be rated as mild. Patients thus

learn that medications are designed to reduce disability rather than simply relieve
migraine discomfort, which can often be achieved through non-drug treatments.

Pearl for the practitioner:
Ask patients to rate headache disability rather than headache pain sever-
ity when deciding which treatments to recommend.

Treat Nausea Aggressively

Nausea is most common during the first trimester and can be quite severe at

times. Unfortunately, migraine is also most likely to be more frequent and
severe during the first trimester, and migraine may increase nausea complaints.
Furthermore, dehydration can be a potent trigger for headaches. Nausea
should be minimized to reduce disability, maximize good nutrition, and prevent
dehydration. Suboptimal maternal nutrition in early pregnancy may affect fetal
growth and development [4]. Although most studies evaluating the effects of
nutritional deficits or dehydration during pregnancy are related to nausea and
vomiting from hyperemesis gravidarum, severe and frequent migraine may also
contribute to dehydration and periods of poor nutrition. Preventing dehydra-
tion and ensuring good nutrition are important considerations for using anti-

emetic medications during pregnancy. There are safer, effective medications
available to treat nausea during pregnancy.

Pearl for the practitioner:
Treat pregnancy-related nausea aggressively to avoid dehydration and
disability.

Non-drug Treatments

Dietary adjustments can help reduce pregnancy-related nausea. (A patient
handout regarding dietary suggestions for women with persistent nausea is
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available in Chapter 10 and on the accompanying CD.) Nauseated patients
should avoid exposure to strong odors and drink bland liquids. Diluting car-
bonated beverages and juices 1:1 with water may improve fluid intake. Nausea
may also be curbed by snacking on easily digested, bland foods, such as
crackers, applesauce, bananas, rice, and pasta.

Acupressure over the wrist can also relieve nausea. Patients can stimulate
acupressure point P6 by applying gentle, massaging pressure on the volar
aspect (palm side) of the wrist, two fingerbreadths proximal to the wrist crease.
(Acupressure instructions for patients are similarly provided in Chapter 10 and
the accompanying CD.) OTC Sea-BandTM wristbands can also activate this
acupressure point and reduce nausea.

Pearl for the practitioner:
Dietary suggestions and acupressure point stimulation can help reduce
mild to moderate nausea during pregnancy.

Anti-emetic Medications

There are a number of safer, effective medication options to treat nausea, using
several routes of administration, including rectal, orally disintegrating, and
topical preparations (Table 4.2). A recent survey of practicing obstetricians
identified promethazine and ondansetron as the most commonly prescribed
anti-emetics during pregnancy [5]. Metoclopramide and ondansetron are rated
FDA risk-category B and are considered safe for use in pregnancy. Prometha-
zine is FDA risk-category C.

Pearl for the practitioner:
Metoclopramide and ondansetron are rated FDA risk-category B and are
considered safe for use in pregnancy to treat nausea. Promethazine is
rated FDA risk-category C, but is commonly used by obstetricians.

Herbs and Supplements

Recommendations from the American College of Obstetricians and Gynecolo-
gists include utilization of herbal and vitamin supplements for nausea, includ-
ing vitamin B6 and ginger [6]. A recent review of six randomized, double-blind
clinical trials showed that ginger was as effective as B6 and more effective than
placebo for relieving pregnancy-related nausea and vomiting, with safety sup-
ported by observational data [7]. Data from two representative randomized
comparative studies are shown in Fig. 4.4 [8,9]. While these data do not
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Table 4.2 Recommended anti-nausea medications during pregnancy. All drugs are dosed as
needed

Drug
FDA
Class Dose Comments

Meclizine

(Antivert,
Bonine,
Dramamine,
Medivert)

B 12.5 mg–25 mg PO QD

Chewable available

Sedation, OTC

Mostly used for motion
sickness, but safe and can
help with nausea

Metoclopromide

(Reglan)

B 5–10 mg PO QID

Liquid available

Sedation, agitation

Phosphorated
Carbohydrate
Solution
(Emetrol)

B 15–30 mL

Q 15 minutes—max 5 doses/
day

OTC

Safe
Modest efficacy

Ondansetron

(Emeset,
Emetron,
Ondemet,
Zofran)

B 4–8 mg PO BID

Liquid and ODT available

Safe

Well tolerated
Preferred by obstetricians

Doxylamine B 25 mg PO QID In USA, marketed as sleep
aid, Unisom

Preferred nausea agent
outside of USA

Promethazine

(Phenergen,
Promethegan)

C 12.5–25 mg PO/PR QID

Injection available

Preferred by obstetricians

Sedation, restlessness
Narrow angle glaucoma

contraindicated

Prochlorperazine

(Compazine)

C 5–10 mg PO TID-QID

or 25 mg PR BID
or 0.5 ml of 50 mg/mL
topical gel applied to
wrists every 4–6 hours

Sedation, agitation, ECG
abnormalities

Chlorpromazine

(Thorazine)

C 10–25 mg PO/PR QID

Suppository not readily
available

Restlessness, sedation

Hydroxyzine
(Vistaril)

C 25–50 mg PO QID
Liquid available

Sedation

ODT¼ orally disintegrating tablet, OTC¼ over-the-counter drug, PO¼ by mouth, PR¼ rectal,
Q¼ every, QD¼ daily, QID¼ four times daily, TID¼ three times daily.
All drugs should be used as needed. Recommendations are based on clinical experience and FDA
risk category, due to paucity of adequate or controlled clinical trial data during pregnancy.
Extensive clinical experience in pregnancy is available for metoclopramide, meclizine, prochlor-
perazine, promethazine, and chlorpromazine. Topical gel preparations may also be compounded
for promethazine (12.5 mg/mL) and ondansetron (8 mg/mL).
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specifically target migraine-related nausea during pregnancy, ginger or vitamin
B6 might additionally be useful treatments for nausea related to headache.

An-Tai-Yin is another herbal remedy sometimes used to treat morning sick-
ness. An evaluation of outcome in 14,551 live births showed a link between the
herbal treatmentAn-Tai-Yin (used during the first trimester by 11.4%ofwomen)
and congenital malformations [10]. Risk for musculoskeletal and connective
tissue (odds ratio=1.6) and eye malformations (odds ratio=7.3) were signifi-
cantly increased among offspring of women using An-Tai-Yin during the first
trimester of pregnancy. Therefore, this treatment is not recommended.

Pearl for the practitioner:
Ginger and vitamin B6 are safe and effective supplement treatments for
pregnancy-related nausea. Both are recommended by American College
of Obstetricians and Gynecologists.

Determining First-Line Treatment of Migraine-Related Nausea

During Pregnancy

The most commonly recommended treatments by practicing obstetricians for
pregnancy-related nausea include supplements and behavioral therapy
(Fig. 4.5) [5]. While supplements and behavioral therapy can be effective for
mild nausea, moderate to severe nausea and/or vomiting should be aggressively
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Fig. 4.4 Herbal and vitamin treatment of nausea during pregnancy (Based on [8,9])
In both studies, symptoms were rated usingRhodes scales, with possible scores ranging from 0
(no symptoms) to 12 (severe symptoms). In the Thailand study (N=123), patients were
treated with 650 mg ginger or 25 mg vitamin B6 three times daily for four days. Severity
and duration of nausea/vomiting decreased progressively and significantly compared with
baseline on each treatment day (P<0.01), with days 1 and 4 shown in the graph. Reductions
on each day using ginger versus vitamin B6 (21.8% vs. 16.7% day 1 and 55.2% vs. 31.3% day
4) were significantly higher with ginger (P<0.05). In the Australian study (N=291), patients
were treated with 1.05 g ginger or 75 mg vitamin B6 once daily for 3 weeks. Reductions in
symptoms occurred after 7 days and persisted for 3 weeks, with no significant differences
between therapies. Individual symptom scales are shown for this study.
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treated with medications, such as metoclopromide, ondansetron, prochlorper-

azine, or promethazine. Figure 4.6 provides a recommended nausea treatment

algorithm.
Combining anti-nausea therapies that act via different mechanisms may be

more effective than using monotherapy. In a prospective, randomized study,

combination treatment with pyridoxine (vitamin B6) plus metoclopromide was

compared with monotherapy with either prochlorperazine or promethazine in

169 pregnant women during their first trimester [11]. Pyridoxine was adminis-

tered as a 50 mg intramuscular injection with metoclopramide given 10 mg

orally every 6 hours as needed. Prochlorperazine was administered as 25 mg

rectal suppositories every 12 hours or 10 mg tablets every 6 hours as needed.

53

57

64

67

67

68

93

0 25 50 75 100

Vitamin B6 alone

Ginger

Prescribed antiemetic

Avoid strong odors

Vitamin B6 plus doxylamine

Snack on crackers

Eat frequent small meals

Percentage of doctors recommending

Fig. 4.5 Common obstetrician recommendations for nausea management (Based on [5])

    If nausea is mild:
• Dietary restrictions
• Activate P6 acupressure point
• Add vitamin B6 30 mg daily with or without 

doxylamine or ginger 1 gram daily*

If nausea is more than mild,
• Treat early and aggressively with FDA risk-category B 

drugs
� Ondansetron
� Metoclopramide

• If ineffective, use
� Promethazine
� Combination therapy

Fig. 4.6 Recommendations
for treatment of nausea
during conception and
pregnancy
*Most studies have evalu-
ated safety when using either
supplement for 3–4 days.
One study treated patients
daily for 3 weeks, with good
safety [9].
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Promethazine was administered as 25 mg orally every 6 hours as needed. After

treatment, emesis was reduced significantly more (P<0.05) with a pyridoxine-

metoclopramide combination (74%) compared with prochlorperazine (52%)

or promethazine (67%). Anecdotally, combining anti-nausea medications with

different mechanisms of action, such as metoclopramide and ondansteron, can

be particularly useful during an episode of severe nausea.

Pearl for the practitioner:
For particularly severe episodes of nausea, combining anti-emetics that
work differently, such as metoclopramide and ondansetron, can be useful.

Maximize Non-drug Treatments

Healthy lifestyle changes (e.g., eating regular meals and not skipping meals,

achieving adequate sleep, avoiding nicotine, and practicing stress manage-

ment), physical therapy and exercise, and psychological painmanagement skills

(e.g., relaxation, biofeedback, and stress management) are effective strategies to

help minimize chronic primary headaches, like migraine and tension-type

headaches (see Chapter 3). In general, most non-drug treatments work best as

headache prevention, reducing headache frequency and severity. As described

in Chapter 3, several non-drug treatments, such as relaxation, biofeedback, and

stress management, can offer efficacy for migraine prevention similar to that of

standard migraine prevention medications, when used in motivated patients

[12]. Achieving acute headache relief with non-drug treatments alone is more

difficult, achieving better success when techniques are used early, while head-

ache severity is still mild to moderate, or when used in combination. Effective

acute non-drug treatments include:

� Relaxation and biofeedback;
� Cognitive restructuring;
� Distraction;
� Oscillatory movements;
� Heat, ice, and neck stretches;
� Acupressure;
� Sleep regulation.

Specific details describing these techniques are provided in the Headache

Treatment section of Chapter 10 and on the accompanying CD. Women

should be encouraged to combine several techniques, such as applying a

heating pad to the neck, using relaxation techniques, and performing neck

stretches. By combining different modalities, patients can experience a

greater impact on headache reduction.
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Pearl for the practitioner:
Benefit from non-drug treatments for acute headache reduction is max-
imized by using techniques early when symptoms are still mild and com-
bining different modalities.

Treat Co-existing Temporomandibular Dysfunction

During an acute headache attack, many headache patients experience tighten-

ing of their jaw muscles. Relieving this muscle tension acutely can help to

reduce headache pain. Furthermore, patients with co-existing temporoman-

dibular dysfunction (TMD) may benefit from the addition of a nighttime

intraoral appliance or splint. TMD pain originates from the temporomandib-

ular joint and surrounding muscles. Pain may be experienced in the jaw, face,

head, and neck. TMD pain typically improves with resting the jaw and

worsens with jaw opening. The normal jaw should open >40 mm (about

2 male knuckles wide) with no left or right deviation. Patients with TMD

characteristically show restricted opening, with jaw deviation, audible clicks

or popping, and discomfort. Isolated symptoms and signs of TMD occur in

half of all healthy adults without clinical TMD, especially masticatory muscle

tenderness in 12%, jaw deviation in 19%, and joint sounds in 25% [13].

Examination of 98 headache patients identified symptoms suggesting tempor-

omandibular dysfunction in 55 patients (56%), with patients with the combi-

nation of both migraine and tension-type headaches most commonly affected

[14]. Accurate diagnosis of TMDmust include identification of symptoms and

abnormalities with jaw movement. Benefits from intraoral devices alone are

typically short-lived, with long-term benefits superior when combining an

intraoral appliance with biofeedback and stress management [15]. Reducing

jaw muscle tightness, even in the absence of documented clinical TMD, can

help in an acute attack.

Effectively Implementing Non-drug Treatments

Just as women cannot learn Lamaze and other pain management strategies to

minimize labor discomfort after contractions have started, non-drug pain-

relieving therapies should be practiced between migraine episodes during the

training period. Ideally, non-drug skill training should begin during precon-

ception before rescue medication options are limited. Women should also be

encouraged to proactively identify strategies for employing other non-drug

treatments, such as arranging for flexible break time at work, maintaining a

box of independent, quiet play activities to entertain young children for 20–30

minutes at home, and/or arranging for a friend or relative to help with

Develop a Safer and Effective Acute Treatment Plan 83



childcare during severe acute attacks. Having well-established contingency

plans in place reduces the stress associated with disabling attacks that may

occur at a time of increased responsibilities.

Select the Safest Effective Medications

Headache medications are divided into acute and preventive therapies. Acute

therapies symptomatically treat individual headache episodes, while preventive

therapies aim to reduce headache frequency. Regular use of all acute care

medications needs to be limited to �2 days per week to avoid the development

of medication overuse headache. Therefore, patients with migraine or tension-

type headaches typically occurring >2 days per week should be treated with

non-medication treatments and/or medication preventive therapies.

Pearl for the practitioner:
Regular use of all acute care medications needs to be limited to �2 days
per week to avoid the development of medication overuse (rebound)
headache.

Medication therapy during pregnancy is limited to minimize negative

effects on the developing fetus. Updated information about medication effects

during pregnancy can be obtained through pharmacists and Internet

resources such as www.reprotox.org, www.motherisk.com, and others. As

described in Chapter 2, medication safety during pregnancy may be categor-

ized using the Food and Drug Administration (FDA) risk categories, with

categories A-C available for treatment in women requiring medication treat-

ments (Table 4.3). Women attempting conception or who are sexually active

without reliable contraception should follow these same recommendations.

While relatively safe, effective drugs are available to treat severe headaches in

pregnant women, the number of available medication options is substantially

restricted during pregnancy.

Pearl for the practitioner:
Women attempting conception or who are sexually active without reliable
contraception should be treated with medications deemed safe during
early pregnancy.

Patients with more severe migraines may fail to achieve adequate headache

relief from non-medication therapy. In that case, consideration should be given

to adding safer medications. Acute medications are designed to supplement

rather than replace non-drug pain-relieving techniques.
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OTC Medications

OTC analgesics are commonly used by patients self-medicating for migraine. A

survey of over 8,000 migraineurs in England and the United States showed that

52% of migraineurs used only OTC medications to treat their headaches [16].

Another 23% of migraineurs used both OTC and prescription medications. In

both countries, the most commonly used OTCmedication was acetaminophen,

followed by ibuprofen (Motrin), and then caffeine/aspirin/acetaminophen com-

bination products (like Excedrin). Unfortunately, this survey also showed that

75% of migraineurs in both countries still had substantial disability with their

migraines, suggesting suboptimal relief from their treatments.
Although acetaminophen is generally less effective for acute headache than

aspirin or non-steroidal anti-inflammatory drugs (NSAIDs), its safety is super-

ior during pregnancy, due to a lack of significant effects by acetaminophen on

the ductus arteriosus, uterine contractions, or bleeding. Furthermore, large

epidemiological studies show no long-term effects in exposed babies [17].

Pearl for the practitioner:
Acetaminophen is very safe during pregnancy and should be considered
first-line acute medication treatment. Acetaminophen is available in a
variety of forms, including tablets, capsules, suppositories, and liquids.

Table 4.3 FDA risk classification of acute headache medications during attempted concep-
tion and pregnancy

Relatively Safe (FDA
risk category A or B)

Use if Benefit >
Risk (FDA risk
category C)

Avoid (FDA risk
category D or X)

Acute
medication

Acetaminophen
[Tylenol]

Caffeine
Intranasal lidocaine
NSAIDs 2nd trimester
Ondansetron [Zofran]
Prednisone

Low-dose aspirin
Butalbital combination

[Fiorinol, Fioricet]y

Dexamethasone
NSAIDs 1st trimesteryy

Opioids
Prochlorperazine

[Compazine]
Promethazine

[Phenergen,
Promethegan]

Triptans

Aspirin (other than
low dose)

Ergotamine
[Cafergot,
Wigraine]

Isometheptene
combination
[Midrin]

NSAIDs 3rd
trimester

NSAID¼ non-steroidal anti-inflammatory drug
yButalbital combination products are generally not recommended due to habit-forming
properties and limited effectiveness in treating headache symptoms.
yyWhile NSAIDs are technically FDA risk category B during the first two trimesters, data
showing increased risk of miscarriage when used in early pregnancy suggest greater caution is
necessary during the first trimester.
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Early NSAID exposure has been linked to increased risk for miscarriage. A

post hoc analysis of retrospectively collected data reported an 80% increased

risk of miscarriage among NSAID users, with risk highest when NSAIDs were

used around the time of conception [18]. In this same report, paracetamol

(acetaminophen) use was not linked to increased miscarriage risk. While

NSAIDs are generally restricted only during the third trimester in the United

States, their use is limited to the second trimester in many European countries.

Recent recommendations from the European Federation of Neurological

Societies advised use of acetaminophen/paracetamol throughout pregnancy,

with NSAIDs restricted to the second trimester [19]. While aspirin usage is

restricted during pregnancy, women who have inadvertently used aspirin in

early pregnancy can be comforted by data from ameta-analysis of the literature

and a large epidemiological study using national registry data in Hungary, both

of which showed no increased risk of congenital malformations among off-

spring of women using aspirin during the first trimester [20,21]. Furthermore, a

large epidemiological study of 19,226 pregnancies showed no negative long-

term effects on intellectual development in four-year-olds who had been

exposed to aspirin during the first 20 weeks of gestation [22].

Pearl for the practitioner:
NSAIDs, if used, should be reserved for use in the second trimester only.

Caffeine can be a useful adjunctive therapy to enhance the pain-killing effect of

analgesic medications and is rated FDA risk category B. In one study, adding

100 mg of caffeine to an analgesic increased the number of people experiencing

migraine relief by 1.5 times [23].While caffeine is often included inOTC analgesics,

most also contain aspirin (e.g., Excedrin andAnacin), which is generally prohibited

during pregnancy. Products combining only acetaminophen and caffeine (e.g.,

Excedrin Quick Tabs) are preferred during pregnancy. Alternatively, patients can

supplement simple analgesic treatment (e.g., acetaminophen) with a caffeine-con-

taining beverage. Typical amounts of caffeine in common beverages are:

� Coffee – 7 ounces – 65–135 mg caffeine;
� Espresso – 2 ounces – 100 mg caffeine;
� Tea – 7 ounces – 40–60 mg caffeine;
� Hot cocoa – 8 ounces – 14 mg caffeine;
� Cola – 12 ounces – 30–50 mg caffeine;
� Mountain DewTM – 12 ounces – 54 mg caffeine;
� Red BullTM – 8.2 ounces – 80 mg caffeine.

While consuming large amounts of caffeinated products would have unde-

sirable stimulant effects, a recent literature review identified no clear increased

malformation risk associated with maternal caffeine exposure [24]. Another

large epidemiological study evaluated maternal caffeine consumption in 4,196
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infants with cardiovascular malformations and 3,957 healthy infants, control-

ling for exposure to nicotine, alcohol, vasoactive medications, and folic acid

supplementation [25]. No significant positive associations were identified

between maternal caffeine consumption and cardiovascular malformation

risk in exposed babies.

Pearl for the practitioner:
The analgesic effect of acetaminophen can be enhanced by adding mod-
erate amounts of caffeine, which is rated FDA risk category B.

Prescription Medications

There are no adequate or well controlled studies in pregnant women for most

prescription pain medications. In general, acetaminophen is recommended for

the treatment of mild to moderate pain. For more severe pain, medications with

the most clinical experience, such as hydrocodone (Vicodin) and morphine

(MSIR, Roxanol), should be considered before others (Table 4.4).
Lidocaine is a FDA-B compound and is considered safe during pregnancy.

Lidocaine may be compounded into a 4% nasal solution for intranasal use to

treat headache. In a double-blind, randomized study, intranasal lidocaine

provided short-lived (1–2 hours) of migraine relief for about half of treated,

non-pregnant patients [26]. Patients should be instructed to lie down, extend the

head over the edge of the bed and slowly drip 0.5–1 mL of 4% lidocaine (10–20

drops) into the nostril on the side of the headache, repeating 2 minutes later if

needed. Although not specifically tested during pregnancy, intranasal lidocaine

may help reduce reliance on opioid medications for treatment of more severe

episodes.
Triptans are themost effective acute migraine agents, with their safety during

pregnancy evaluated primarily in patient databases and voluntary registries

[27]. The most extensive data are available for sumatriptan. In general, no high-

quality evidence suggests an increased risk for malformations with maternal

exposure to triptans. A Swedish database (N=658 sumatriptan users) reported

small, but not statistically significant, increased risks for preterm and low birth

weight babies when mothers used sumatriptan [28]. Data, however, did not permit

analysis of confounding factors, such as disease severity in sumatriptan users,

which might have also influenced outcome. A recent review of available data on

sumatriptan treatment concluded that first trimester treatment of worsening or

new onset migraine is probably safe [29]. Due to the relatively small number of

identifiedwomenwho have used triptans during pregnancy, however, strong safety

recommendations cannot be confidently made and triptans should generally be

avoided during pregnancy. Clinicians are encouraged to report pregnancy out-

comes of women exposed to triptans through company-sponsored registries. A

complete list of available registries for medication exposures during pregnancy can
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be obtained at http://www.fda.gov/womens/registries/registries.html. GlaxoSmith
Kline and Merck maintain registries for their triptans (Table 4.5).

Pearl for the practitioner:
Triptans are FDA risk category C drugs and are generally not recom-
mended routinely during pregnancy. Patients using triptans inadvertently
or during early pregnancy before realizing they are pregnant should be
encouraged by data from small registries and databases that suggest the
likelihood of an adverse fetal outcome related to triptan use during
pregnancy is probably very small.

Opioids have limited efficacy in migraine and are generally reserved for
migraine rescue therapy. Opioids have a long track record of use for treating a
variety of pain complaints during pregnancy and are generally considered to be
safe during pregnancy. Short-acting opioids, such as hydrocodone (FDA risk
category C), may be used when acetaminophen is ineffective. Codeine (FDA risk
category B) is generally less desirable, due to constipating and nauseating effects.
While codeine has been linked to increased risk for cleft palate and inguinal
hernias, these associations have not been substantiated in large epidemiological
studies in Europe and the United States [30,31,32]. Patients using opioids during
pregnancy should be frequently and carefully monitored to minimize opioid
overuse. Regular use of opioid or non-opioid analgesics 3 or more days per
week for at least 6 weeks often results in headache worsening or medication
overuse headache. Patients chronically using daily opioids during mid-to-late
pregnancy should continue daily opioids for the duration of pregnancy because
of the risks of fetal mortality and premature labor associated with intrauterine
fetal opioid withdrawal [33].

Pearl for the practitioner:
Opioids can be safely used during pregnancy as rescue agents for severe
headaches. Overuse of opioids is a significant concern and use should be
carefully monitored.

Table 4.5 Triptan pregnancy registries

Triptan Company Contact

Sumatriptan (Imitrex)

Naratriptan (Amerge)

GlaxoSmith Kline 800-336-2176 in North
America

910-256-0549 outside
of North America

Rizatriptan (Maxalt) Merck 800-986-8999
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Sedatives, such as butalbital combination products (e.g., Fiorinol, Fioricet)

and isometheptenemucate combination (Midrin) are occasionally beneficial for

infrequent migraines in non-pregnant women. Neither should be used routinely

during pregnancy.

Herbal Remedies

Most herbal therapies are used for migraine prevention. Peppermint provides

analgesic benefits and topical peppermint oil is effective as an acute headache

remedy. A solution of 10 g peppermint oil in alcohol may be applied lightly to

the forehead and temples during a headache attack and repeated after 15 and 30

minutes. In one study, topical peppermint oil reduced tension-type headache

pain by 19% after 30 minutes and 34% after one hour [34]. Although not

specifically tested for other headaches, topical peppermint oil may also be

worth trying for acute migraines.
Topical preparations are considered likely to be safe during pregnancy [35].

Peppermint oil canonly be used as a topical agent and shouldnot be taken internally.

Peppermint oil should never be applied to the faces of infants or small children, as

this may result in glottal or bronchial spasm and respiratory distress. Therefore,

women should be cautioned if they use peppermint oil around babies or toddlers.

Pearl for the practitioner:
Topical peppermint oil may help reduce acute headache pain. It should
not be used around babies or toddlers.

Determining First-Line Migraine Medication Treatment

Several general principles guide prescribing medications to pregnant women:

1. If you don’t prescribe a treatment regimen, most women will self-medicate
during pregnancy. Initiate communication about safer and effective treat-
ment strategies during the first pregnancy discussion, even if headaches do
not seem to be problematic at that time.

2. Limit treatment to FDA risk category A-C medications, selecting A or B
treatments when possible.

3. Medication should be recommended at the lowest effective dose, for the
shortest possible time, and delayed as long in the pregnancy as possible.

Figure 4.7 provides an algorithm for the treatment of moderate-to-severe

migraine.
Prednisone is an FDA risk category B drug, and may be used as rescue

therapy when acute treatment has failed and disabling migraine is prolonged
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and unremitting. In non-pregnant patients, tapering oral doses of steroids over

four days (e.g., prednisone 80 mg initially, reduced by 20 mg each day) is

reported to be beneficial for unremitting, severe migraine [36]. Another treat-

ment regimen that can be recommended is a short course of prednisone—20mg

twice daily for 5 days. Prednisone is preferred over dexamethasone because the

latter crosses the placenta much more readily.

Effectively Communicating Medication Advice

Healthcare providers often feel too rushed during patient appointments to

effectively communicate diagnostic impressions and treatment recommenda-

tions, as well as address patient concerns. Stresses associated with the patient

Use non-drug treatments

Disabling migraine persists Migraine resolves to mild or none

Acetaminophen
Treat nausea, if present with
ondansetron or metoclopramide

Maximize non-drug treatments

If not  effective

1st or 3rd trimester
Lidocaine nasal spray or
hydrocodone

2nd trimester
NSAID

If not effective
Treat with stronger opioid,
hydration, and possibly
anti-nausea drug

If not effective
Try lidocaine nasal spray or hydrocodone

For non-responsive headache
  Consider prednisone

If not effective
Treat with stronger opioid,
hydration, and possibly
anti-nausea drug

For non-responsive headache
  Consider prednisone

Fig. 4.7 Recommendations for treatment of migraine during conception and pregnancy
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role often result in patients forgetting to discuss important concerns or clarify
misunderstood information, leading to miscommunication. A typical example
of doctor-patient miscommunication about acute migraine treatment is
described in Table 4.6.

Both healthcare providers and patients need to understand that only a
limited amount of information can be communicated during any given
visit. Patients report their optimal visit length would be 15 minutes [37].
Interestingly, data from the National Ambulatory Medical Care survey
showed that the average primary care appointment lasted 16 minutes
[38]. Increasing the time of an office visit is usually not possible for the
healthcare provider and not necessarily considered desirable by the patient,
who can become easily overwhelmed when presented with too much mate-
rial in a single visit. Patient handouts are good tools to fill in information
gaps and reinforce messages presented during appointments. Written mate-
rials can be read and reviewed many times outside of the visit to reinforce
the key concepts highlighted during the office visit. Handouts can effec-
tively communicate information to patients, providing them with informa-
tion to reference when an acute migraine develops. A variety of useful
handouts are included in the CD that accompanies this book and in
Chapter 10.

A survey of 688 migraineurs ranked desirable physician attributes for the
doctor caring for their headaches [39]. The top traits, in descending order, were:
willing to answer questions, teaches about treatment, educates about headache
causes, and teaches avoidance techniques. Healthcare providers should

Table 4.6 Doctor-patient miscommunications

What the doctor says What the doctor means What the patient hears

Your headaches are
only migraines.

You don’t have a brain tumor
and nothing’s wrong with
your pregnancy.

Why are you complaining
about such a minor
problem?

Migraines usually
improve during
pregnancy.

We can probably use safer
treatments to effectively
treat your milder headaches
during your pregnancy.

Don’t treat the headaches—
they’re going to go away on
their own anyway.

I’m not going to
prescribe anything for
your mild or
moderate migraines.

Use non-drug treatments for
mild-moderate migraine.
These are usually very
effective.

When you get a migraine,
you’ll have to just tough it
out with no treatment for
nine months.

Besides the headache,
are you having
problems with
nausea?

If nausea is a problem, we need
to treat that to minimize
migraine-related disability.

Let’s talk about something
other than your silly
headaches!

Let me know how your
migraines are doing.

Keep daily diaries and we’ll
review them at your next
visit.

I sure hope you forget to talk
about headaches by your
next visit.
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incorporate these attributes to meet goals for each visit, ensuring that the
patient understands:

� Her headache diagnosis;
� What therapies have been recommended and which should be avoided;
� How to monitor progress and that her healthcare provider will be checking

on her treatment success;
� When to return for follow-up;
� What symptoms should precipitate an early follow-up or contact with the

clinic.

Patients are generally reassured and comforted when their healthcare provi-
der clearly states that he or she will continue to address and monitor the patient
for as long as necessary.

Providing patients with safer medication options should include discussions
of both prescription and non-prescription medications. Patients failing to
secure adequate treatment recommendations may turn to alternative and
potentially unreliable resources. Practitioners unfamiliar with safer treatments
during pregnancy might also provide undesirable advice. A surprising survey
asked French pharmacists for treatment recommendations for several case
scenarios, including pregnancy-related headache [40]. Although NSAIDs are
generally restricted during the third trimester, 8.5% of pharmacists recom-
mended that a woman in her third trimester use a product including an
NSAID. It is imperative for clinicians to develop a specific, clearly written
treatment regimen with the patient to give them a step-by-step plan to use to
treat their acute headaches. This should help to minimize the need for the
patient to consider treatment options that have not been recommended by
their healthcare provider.

Pearl for the practitioner:
Clear written information summarizing office discussions is an excellent
way to improve compliance. Explicitly outlining a step-wise treatment
strategy helps develop a consistent approach to headache treatment.

Regularly Assess Treatment Efficacy

After receiving recommendations for changes in acute headache treatment, a
phone or face-to-face follow-up should be arranged to assess treatment
response. Without scheduled follow-up, women often abandon restrictions
and resume previous attempts to control migraines with OTC therapies.

Daily headache diaries are effective tools to keep patients focused on treatment
recommendations and to provide valuable information about headache activity
(Fig. 4.8). Patients should record headache activity and behaviors every day for
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2–4 weeks to assess efficacy of acute therapy. Response can be evaluated sooner in

patients with more frequent headache episodes. Patients will need to record head-

ache severity several times daily to provide information about peak pain severity

and headache duration. Reviewing diaries should provide information about:

� Compliance with medication recommendations;
� Compliance with non-drug treatments;
� Headache frequency, severity, and duration;
� Possibility of additional headaches, like co-existing tension-type or medica-

tion overuse headaches;
� Need for additional preventive therapy.

Pearl for the practitioner:
Daily headache diaries are effective tools for collecting complete head-
ache information. Clinicians can readily identify headache patterns when
reviewing diaries.

Time of Day Severity Medications 

0 1 2 3 4 5

Morning
Record wake time: 

Noon

Evening

Bedtime
Record bed time: 

List non-medication treatment strategies used: 

Did you eat meals and snacks (check if yes): 
Breakfast
Mid-morning snack 
Lunch
Mid-morning snack 
Dinner 
Evening snack 

Check a box each time you drink 8-ouncs of water: 

List today’s aerobic exercise: 

Fig. 4.8 Daily headache diary
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Patients should be seen or contacted two to four weeks after receiving acute
treatment recommendations to ensure benefit. Patients using OTC or pre-
scribed medication can complete the Acute Migraine Medication Quiz to help
identify treatment benefit and areas of inadequate response (Box 4.2). Coupling
written instructions with daily headache diaries ensures accurate identification
of treatment response.

Box 4.2 Acute migraine medication quiz (Reprinted with permission by
New Harbinger Publications, Inc. 10 Simple Solutions for Migraines,
Dawn A. Marcus. www.newharbinger.com)

1. Two hours after taking your acute migraine medication, do you still have
substantial pain, sensitivity to light and sound, or nausea?

2. Do you usually need to take two or more doses before the pain goes away?
3. Do you use some acute migraine medication three or more days every

week?
4. Do you use over-the-counter painkillers for your headache almost every

day?
5. Do your friends, family, or doctors worry that you’re overusing your

migraine medication?

If you answered ‘‘yes’’ to any of these questions, you are probably not
achieving optimal relief from your current migraine medications. Talk to
your doctor about a change in therapy.

Scheduling Follow-Up Visits

During early pregnancy, patients with recurrent headaches should be seen more
frequently, usually around every 2–4 weeks. More frequent visits during this
typically more difficult time can allow the practitioner to assess the course of
headaches, the disability associated with the headaches, the efficacy of medica-
tions, and concerns that the newly pregnant woman may have. More frequent
visits early on also may serve to identify and appropriately attend to the
development of medication overuse headaches.

As the pregnancy progresses, visits can become less frequent, particularly if
headaches improve, as they do in many patients. A typical schedule is detailed
below:

� Non-pregnant women: visits every 3–12 months depending on headache
pattern, disability, and co-morbidities. Include preconception planning.

� Pregnant women: first visit as soon as pregnancy is identified to discuss
treatment strategies, safer use of medications, non-drug options, and
expected headache course during pregnancy.
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– First trimester: every 2–4 weeks;
– Second and third trimesters: every 4 weeks unless headaches have signifi-

cantly improved.
� Postpartum: first visit as soon as feasible after delivery to discuss modifica-

tions in the treatment strategy, considering whether the patient intends to
breastfeed or not.

Summary

Migraines are typically more frequent and problematic in the first trimester

when estrogen levels are changing most dramatically. Because headaches and

nausea can be quite severe, many women become frustrated and will choose to

self-medicate unless they are counseled otherwise. Even though many practi-

tioners are apprehensive about prescribing medications to pregnant women,

there are safer, effective options available. An explicit, thoughtful, written

treatment strategy can be very beneficial for lessening the burden of headache

episodes. The guiding principles of headache treatment include not treating

mild headache episodes with medications, treating nausea aggressively, max-

imizing non-drug approaches, and if medications are needed, using the lowest

dose of the safest medication for the shortest period of time as late in the

pregnancy as possible. These principles can significantly help to reduce the

burden of suffering and ensure the best safety during pregnancy.

Practical pointers:

� After excluding prenatal vitamins and iron, a majority of pregnant
women will use prescription and over-the-counter drugs during their
pregnancies—most frequently analgesics and anti-emetics.

� All fertile women should be counseled about expected headache
changes and safer treatment options with pregnancy.

� Nausea should be treated with herbal/nutritional therapies, acupres-
sure, or safe anti-emetics.

� Obstetricians most commonly treat nausea during pregnancy with
vitamin B6, ginger, promethazine, and ondansetron. Ondansetron
and metoclopramide are rated FDA risk category B and promethazine
is FDA risk category C.

� Mild headaches may be effectively treated with non-pharmacologic
therapies.

� Acute headache medications are designed to supplement rather than
replace non-drug pain-relieving techniques.

� Without direction, most women will self-medicate during pregnancy.
Discussions of safer and effective treatment strategies should occur
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before pregnancy and again during the first pregnancy visit, even if
headaches do not seem to be problematic at that time.

� First-line acute medication treatment during pregnancy is acetamino-
phen. Caffeine may be added to boost analgesic potency.

� Lidocaine nasal spray is a safe alternative acute medication option,
although it will usually need to be compounded.

� NSAIDs should be restricted to the second trimester.
� Opioids can be used infrequently as rescue therapy, limiting treatment

to no more than 2 days per week to minimize the risk for developing
medication overuse headache.

� Pregnant patients should be followed every 2–4 weeks during early
pregnancy to monitor headache activity and make necessary treatment
adjustments.
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Chapter 5

Acute Treatment Options for the Lactating

Headache Patient

Key Chapter Points

� While headaches often decrease during the second and third trimesters, they
usually recur postpartum. Fatigue, interrupted sleep, changes in routine, and
decreased estradiol levels can all result in a lowered headache threshold and
more headaches.

� Common secondary causes of postpartum headache include pre-eclampsia/
eclampsia, post-procedural low pressure spinal headache, and cerebral
venous thrombosis.

� Breastfeeding should be encouraged for the myriad of health benefits for the
infant and mother and because headaches are often attenuated in the breast-
feeding mother.

� Safer, effective treatment options for pain and nausea are available to the
breastfeeding mother.

� Non-pharmacological therapies should be used for mild-to-moderate sever-
ity headaches.

� Preferred acute medications for lactating women treating headaches are
acetaminophen, ibuprofen, and sumatriptan. The preferred medication for
nausea is ondansetron.

� Opioids may be used in single doses, monitoring the baby for side effects.

Keywords American Academy of Pediatrics � Breastfeeding � Nursing �
Postpartum � World Health Organization

Katie is a 26-year-old who delivered a healthy term baby two weeks ago: ‘‘I was so
thrilled when I was pregnant to have my migraines gone! I’d really forgotten how bad
my headaches could get until I went home after Justin was born and started getting
headaches about a week later. I wasn’t sure what to do for the pain, but I have some old
Imitrex from before I was pregnant that I used. I didn’t know if this would be safe for
Justin, so I briefly stopped nursing and wonder if I should just switch to bottle feeding.’’
Katie’s primary care provider assured her that she could still treat her headaches and
nurse the baby, providing her with an effective treatment strategy to use during lacta-
tion. Katie was able to successfully control her headaches and continued breastfeeding
for nine months.

D.A. Marcus, P.A. Bain, Effective Migraine Treatment in Pregnant
and Lactating Women: A Practical Guide, DOI 10.1007/978-1-60327-439-5_5,
� Humana Press, a part of Springer ScienceþBusiness Media, LLC 2009
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Proactive discussions during the third trimester about plans for headache

management after delivery can help provide patients like Katie with a better

understanding about headache expectations and safer treatments to be used

when nursing. As described in Chapter 2, breastfeeding should be encouraged

due to the numerous health benefits for both baby and mother.
Fortunately, the majority of women begin feeding their babies using breast

milk. Although chronic headaches improve in the second and third trimesters of

pregnancy in the majority of women, they usually recur postpartum. As noted

in Chapter 2, return of headaches after delivery is often delayed in women who

choose to breastfeed. Nursing mothers, therefore, should be encouraged to

breastfeed and should receive counseling about safer medication regimens

while nursing. The good news for patients is that medication treatment options

increase after delivery, although some restrictions are still necessary. Several

principles guide the acute treatment of headaches in the lactating patient:

� Consider important secondary causes of headache.
� Anticipate headache recurrence after delivery.
� Develop a safer and effective acute treatment plan.

Consider Important Secondary Causes of Headache

Postpartum headaches are commonly caused by primary headaches, such as

migraine and tension-type headache. A prospective study evaluating 985

women delivering over a three-month assessment period identified postpartum

headache in 39% of women [1]. Median time to onset of headache was two days

after delivery. Diagnostic etiologies for these postpartum headaches are shown

in Fig. 5.1, with two in three headaches attributed to migraine or tension-type

38.3

34.1

14.7

4.7
8.1

Tension-type

Migraine

Musculoskeletal/cervicogenic

Spinal low pressure

Undetermined

Fig. 5.1 Causes of early postpartum headache (Based on [1])
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headaches. A recent, retrospective review of 95 patients hospitalized for severe,
later onset postpartum headache beginning >24 hours after delivery also iden-
tified tension-type headache as the most common individual cause of severe
headache (Fig. 5.2) [2].

Although postpartum headaches are often caused by tension-type headache
or migraine recurrence, secondary causes of headache must be considered
(Table 5.1). While central venous thrombosis and low pressure headache after
anesthesia are generally considered in the differential diagnosis of postpartum
headache, pre-eclampsia/eclampsia is often overlooked, particularly when
occurring after the immediate post-delivery period. In a review of all cases of
eclampsia seen during a five-year period (N¼ 89), one in three cases occurred
postpartum [3]. Postpartum diagnoses occurred up to 14 days after delivery,
with 79% of postpartum diagnoses made >48 hours after giving birth. In
comparison to women diagnosed before delivery or within 48 hours after
delivery, women with late-onset postpartum eclampsia (>48 hours after deliv-
ery) were more likely to have experienced headache (odds ratio¼ 4.1), visual
symptoms (odds ratio¼ 2.6), or at least one symptom of pre-eclampsia [e.g.,
persistent headaches, blurred vision, epigastric pain, nausea, or vomiting] (odds
ratio¼ 4.6). Among women experiencing symptoms of pre-eclampsia, only one
in three sought medical attention, with the majority not seeking medical care
because they did not consider their symptom(s) to be serious. This study high-
lights the need to be vigilant for pre-eclampsia and eclampsia during the first
2 weeks postpartum and the need to specifically seek information on the
occurrence of pre-eclampsia symptoms to avoid eclampsia when possible.
Recently, an analysis of 10 case reports of postpartum eclampsia reported
symptoms occurring on average on day 8 after delivery, with a range of 4–11
days postpartum [4]. Visual changes occurred in 60% of cases, including sco-
toma (blind spots), blurred vision, and blindness. Spinal fluid analysis was

39

24

16

11

3
3 2 11

Tension-type

Pre-eclampsia/eclampsia

Spinal low pressure

Migraine

Pituitary hemorrhage/mass

Cerebral venous thrombosis

Cerebral vasculopathy

Thalamic lesion

Subarachnoid hemorrhage

Fig. 5.2 Etiology of severe headache occurring >24 hours postpartum (Based on [2])
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performed in seven patients, with elevated cell counts and protein in four
patients. Magnetic resonance imaging showed cerebral changes in 60% of
patients, with abnormalities in some patients on computed tomography and
arteriography. The diagnosis of eclampsia/pre-eclampsia usually is suggested
when the patient presents with headache, hypertension, proteinuria, and/or
seizures.

Pearl for the practitioner:
Secondary headaches should be considered in women with headaches
occurring after delivery. Pre-eclampsia and eclampsia are often over-
looked as a possible secondary cause of postpartum headache.

The risk for meningitis may be slightly increased after delivery due to spinal
and epidural anesthetic procedures [5] and secondary bacteremia from vaginal
contamination. Meningitis after delivery or spinal anesthesia, however, is quite
rare. For example, only 13 cases of postpartum group B streptococcal menin-
gitis have been reported in the literature, with a few possibly caused by
secondary bacteria from an episiotomy or vaginal lacerations [6]. Nevertheless,
meningitis should be considered in the postpartum patient, especially if fever,
nuchal rigidity, and nausea and vomiting are present. Recommendations for the
evaluation for possible secondary headaches are provided in Chapter 9.

Pearl for the practitioner:
While the vast majority of postpartum headaches are tension-type and
migraine, the clinician should be ever vigilant for the less common, but
ominous secondary causes of headache.

Though tension-type headache and migraine recurrence are common causes
of headache after delivery, clinicians must be vigilant about less common, but
more ominous types of headaches. The threshold for further investigation,
including physical examination, laboratory testing, and possibly neuroimaging,
should be low for women with new or severe headaches following delivery
because of the potentially devastating consequences of a missed diagnosis.

Anticipate Headache Recurrence After Delivery

While clinicians and women should be encouraged by headache reduction or
remission during pregnancy, patients should be counseled that chronic head-
aches, including migraine, typically recur after delivery. Failure to alert patients
to the likely return of headache may result in unnecessary concerns when head-
aches do recur and prevent adequate availability of acute therapies, especially
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after mom has returned home. The postpartum period can be particularly stress-
ful: adjusting to having a new family member, changes in daily routines, and
alterations in sleeping patterns. Discussions about likely changes in headache
activity and safer treatment options after delivery will help reduce maternal
anxiety and frustration and minimize risk for erratically treated headaches.

Patients should be encouraged to breastfeed because of numerous benefits
for the baby and the likelihood of delayed migraine recurrence in women
choosing to nurse. An Italian study prospectively followed 49 women with
active migraine during pregnancy and postpartum [7]. The number of migraine
attacks in study participants decreased 58% from the first to second trimester
and 82% from the first to third trimester. By the third trimester, migraine
remission had occurred in 79% of women. After delivery, headache recurrence
was significantly affected by breastfeeding (P<0.001), with increased likelihood
of migraine recurrence after both one week and one month among women
choosing to bottle feed (Fig. 5.3). Therefore, breastfeeding tends to delay the
return of headaches to pre-pregnancy patterns.

Patients should receive information that:

� Migraines will likely recur during the first 1–4 weeks after delivery.
� Breastfeeding is apt to postpone the return of migraines.
� Nursing is not expected to aggravate chronic headaches.
� Medication restrictions will be necessary while nursing:

& Acute treatments (except for anti-emetics) that were safe during preg-
nancy can generally be used while breastfeeding;

& Some acute treatments that were restricted during pregnancy will be
available for use when nursing.

Pearl for the practitioner:
Women should be encouraged to breastfeed because of numerous benefits
for infant and mother, including delayed headache recurrence.

21.6

43.2

80.0

100.0

0

25

50

75

100

1 month1 week

Time after Delivery

%
 w

it
h

 m
ig

ra
in

e
re

cu
rr

en
ce

Breastfeeding Bottlefeeding

Fig. 5.3 Effect of breastfeeding on postpartum migraine recurrence (Based on [7])
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Utilize Good Principles of Acute Headache Treatment

As detailed in Chapter 4, acute headache medications can be appropriate for

infrequent, moderate-to-severe headaches. The same principles that govern the

use of acute therapy during pregnancy also apply when nursing:

� Maximize use of non-drug treatments:

& Relaxation and biofeedback;
& Cognitive restructuring;
& Distraction techniques;
& Stretching exercises;
& Heat and ice;
& Acupressure;
& Sleep.

� Reserve acute medications for moderate-to-severe headaches to minimize
the risk of developing medication overuse (rebound) headaches.

� Limit regular use of acute medications to no more than two days per week;

& Avoid repeat dosing for the same headache, if possible.

� Select the safest effective medications.
� Maintain headache diaries to monitor medication effectiveness and usage

patterns.

Select the Safest Medications

In general, headache medications (with the exception of some anti-emetics used

as adjunctive headache treatment) that were safe to use during pregnancy are

usually safe when nursing. The primary issue is the amount of medication that

appears in the milk and expectations for side effects in the nursing baby with

typical maternal drug doses. A review of factors affecting drug safety during

lactation is detailed in Chapter 2. Medication selection for the nursing mother

should be guided by several principles to maximize safer use of effective therapy:

� Choose medications that:
& Have limited risk to the baby:

– Are safe to use directly by the baby (may be age dependent);
– Are considered to be safe during breastfeeding by reliable sources;
– For which extensive data regarding use in baby or with nursing are

available;
& Result in a low concentration in mother’s milk:

– Low oral bioavailability;
– High protein binding;
– Low lipid solubility;
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– High molecular weight;
– Short half-life;

� Minimize baby’s exposure by:
& Using the lowest effective dose;
& Avoiding repeated dosing;
& Timing maternal medication administration to minimize baby’s risk.

Time Maternal Medication Dosing

Immediately following delivery, milk production is quite low for the first 1–2 days
after delivery and medications given at this time are unlikely to be present in
sufficient amounts to affect the newborn. After the first few days, when milk
production increases, the issue of mother-to-infant transfer of medications
becomesmore important.Maternalmedication usage, therefore, becomes a greater
concern after this immediate postpartum period. Certain medications can be given
to the infant without regard to timing of ingestion, such as acetaminophen (safe for
infant) and ibuprofen (minimal amount appears in the breast milk).

The administration of maternal medications should ideally be timed to
minimize exposure to the baby. In cases where acute medications that require
cautious use need to be used to manage severe acute attacks, mom may wish to
pump and store extra breast milk on days when she has not used medications
(Box 5.1). This milk might then be used on days when maternal medication
exposure is necessary. Drug exposure to the nursing baby can be minimized by
administering medications immediately after completing breastfeeding, allow-
ing the ingested drug to be metabolized and excreted before the next breastfeed-
ing session. If non-compatible drugs are used between feedings, breast milk
might be expressed and discarded for several hours after dosing, supplementing
feeds with stored milk.

Box 5.1 Storing breast milk

� Always wash your hands before expressing milk
� Choosing a container for breast milk

& Use sealable container, such as bottle with screw top
& Wash container with soapy water or clean in dishwasher before use
& Use plastic when using within a few hours or refrigerating
& Use glass when freezing
& Do not store in disposable bottle liners

� Amount to put in individual container

& Store as 2–4 ounce portions (¼–½ cup)
& May use clean ice cube tray for storage—each cube is about 1 ounce.

Cover tray while storing milk.
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� Acceptable duration of storage of freshly expressed milk

& Up to 10 hours at room temperature
& Up to 24 hours in cooler with ice packs
& Up to 1 week in refrigerator

– Store in back of refrigerator rather than on door to achieve better
maintained temperature

& Up to 2 weeks in freezer

– Thaw 12 hours in refrigerator
– Never microwave
– May refrigerate for 24 hours after thawing
– Do not re-freeze

& Resources for more information

– http://www.llli.org/nb.html [La Leche League International website]
– http://www.breastfeed-essentials.com/storagehandling.html
– http://www.breastfeedingbasics.com

Specific Medication Recommendations

Both the American Academy of Pediatrics (http://aappolicy.aappublications.
org/) and the World Health Organization (WHO; http://www.who.int/child-
adolescent-health/) provide online resources cataloguing drug safety. Table 5.2
divides acute medication categories, using information provided by both organi-
zations. Only some drugs within any drug category are listed, due to the avail-
ability of literature to make safety determinations. Furthermore, the WHO’s
recommendations note that drug safety may depend on the age of the nursing
baby, with the capacity to absorb and eliminate drugs different in premature
infants and newborns in comparison with older babies. In general, extra caution
should be exercised when administering drugs to nursing mothers of premature
babies or infants <1 month old. Additional resources cataloguing safe medica-
tion usage during nursing are detailed in Chapter 2. Another excellent resource is
Medications and Mother’s Milk by Dr. Thomas Hale, a noted authority on
medication use during breastfeeding.

Analgesics

Acetaminophen (Tylenol) and ibuprofen (Motrin) are preferred analgesics when
breastfeeding. Ibuprofen is generally more effective as a headache remedy.
Ibuprofen has poor transfer tomilk [8] and its use in children is well documented.
Other non-steroidal anti-inflammatory drugs (NSAIDs; e.g., naproxen [Napro-
syn, Aleve], piroxicam [Feldene], and sulindac [Clinoril]) are excreted into the
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Table 5.2 Acute headache medications during lactation

Medication Dosage Comments

Compatible with breastfeeding

Acetaminophen
(Tylenol)

325–650 mg PO QID

Liquid & PR available

Do not exceed 3.5 g daily

Ibuprofen
(Motrin)

400 mg PO TID-QID

Liquid available

Take with food

Intranasal
lidocaine

4% compounded solution.
0.5–1 mL. May repeat once.

Best studied for cluster headache.
May help about half with
migraine.

Prednisone 80 mg PO initially, reduced by
20 mg each day for 4 days

Or 20 mg twice daily for 5 days

Treatment of status migrainosus
(severe migraine persisting >72
hours).

Take with food.
Wait at least 4 hours to breastfeed to
minimize baby’s exposure.

Sumatriptan
(Imitrex)

25–100 mg PO Only triptan with adequate data
available to determine safety with
nursing. No need to pump and
discard milk.

Compatible with breastfeeding, use caution*

Aspirin 650 mg PO Monitor for hemolysis, increased
bleeding, and metabolic acidosis

Butorphanol
(Stadol)

Nasal spray or injection for
severe, recalcitrant
headaches. Monitor for
overuse.

Monitor for apnea, bradycardia,
and cyanosis.

Generally not recommended: high
risk for misuse/abuse

Caffeine 100 mg PO added to analgesic Monitor for irritability and poor
sleep. Effects may be prolonged.

Codeine 15–30 mg PO May result in elevated morphine
levels. Monitor for apnea,
bradycardia, and cyanosis. Single
dose likely safe.

Morphine
(MSIR)

10–30 mg PO/PR Monitor for apnea, bradycardia,
and cyanosis. Single dose likely
safe.

Naproxen
(Naprosyn,
Aleve)

250–500 mg PO Although no known effects, less
safety documentation available
than for ibuprofen

Ondansetron
(Zofran)

4–8 mg PO BID

Liquid and ODT available

Excreted in rodent breast milk;
human breast milk concentrations
not studied. Preferred anti-emetic
during nursing.

Topical
peppermint oil

10% peppermint oil in ethanol
applied to the forehead

Do not use near babies’ or children’s
faces; can cause serious bucco-
oral and bronchial spasms

Avoid if possible

Ergotamine
(Cafergot,
Wigraine)

Not recommended Monitor for infant ergotism
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breast milk and have undesirable longer half-lives that may result in drug

accumulation with repeat dosing. The American Academy of Pediatrics lists

naproxen as compatible with breastfeeding, although data supporting this clas-
sification are less abundant than with ibuprofen [9]. Indomethacin is also cata-

logued as compatible, although a single case of seizure was noted [9].

Pearl for the practitioner:
Acetaminophen and ibuprofen are preferred first-line treatment options
for headache pain when breastfeeding.

While opioids can be considered compatible with breastfeeding when used

infrequently and only occasionally, the WHO cautions against repeated
doses, with the need to carefully monitor the baby for apnea, bradycardia,

and cyanosis. This caution is supported by a case report of an infant dying

from a very high serum level of morphine caused by repeated use of acet-

aminophen plus codeine by a mother who was a cytochrome P450 CYP2D6
ultra-rapid metabolizer [10]. Codeine is metabolized to morphine via

CYP2D6 and newborns have a reduced capacity to metabolize and eliminate

morphine. Duplications of CYP2D6 genes can result in ultra-rapid drug

metabolism and have been demonstrated in 1.3% of Caucasian Americans,
5.8% of African-Americans, and 2.0% of racially mixed Americans [11]. The

occurrence of rapid metabolizers among a minority of breastfeeding mothers

Table 5.2 (continued)

Medication Dosage Comments

Metoclopramide
(Reglan)

Not recommended Insufficient data, but possible neural
developmental effects

Promethazine
(Phenergan)

Not recommended Black box warning for pediatric use.
Manufacturer does not
recommend when nursing.

Insufficient data to permit recommendation

Meclizine
(Antivert,
Dramamine)

Insufficient data for
recommendation

Excretion into human milk
unknown. Effects with nursing
inadequately studied.

Prochlorperazine
(Compazine)

Insufficient data for
recommendation

Excreted into human milk. Effects
with nursing inadequately
studied.

*Avoid repeat dosing and monitor infant for side effects.
BID=twice daily, ODT=orally disintegrating tablet, PO=by mouth, PR=rectal, QID=
four times daily, TID=three times daily
All drugs should be used as needed, with regular use limited to amaximum of 2 days per week.
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would result in an increased requirement for codeine in these patients to

achieve the analgesic effect and exposure of unexpectedly high morphine

concentrations to their breastfed infants. For this reason, repeated dosing

should be minimized.

Pearl for the practitioner:
Single doses of opioids are safe. Repeated doses, especially when taken by
women who are rapid metabolizers, can be problematic and should be
avoided.

Experience with tramadol (Ultram) during nursing is limited. About 0.1% of

the maternal tramadol dosage can be recovered in breast milk. Due to the

limited information about safety with infant exposure, tramadol is generally

not recommended when nursing.

Triptans

Sumatriptan was the first triptan developed as acute migraine-specific therapy.

Sumatriptan is minimally excreted into breast milk, with only 0.24% of the

maternal dosage recovered in breast milk [12]. Although initial recommenda-

tions for women using sumatriptan while nursing was to pump and discardmilk

for several hours after a sumatriptan dose, the American Academy of Pediatrics

subsequently determined that sumatriptan is compatible with breastfeeding

without needing to pump and discard the milk [9]. Data for other triptans is

inadequate to provide safe recommendations.

Pearl for the practitioner:
Sumatriptan is minimally excreted in breast milk and is considered com-
patible with breastfeeding.

Rescue Therapy

Status migrainosus is defined as a migraine episode that has failed to respond to

acute care therapy after three days. Status migrainosus is typically managed

with triptans or dihydroergotamine in non-pregnant, non-nursing patients.

Tapering oral doses of prednisone or a short 5-day course of prednisone (e.g.,

20 mg twice daily for 5 days) may be used as rescue therapy in patients failing to

respond to migraine-specific drugs or analgesics [13]. Steroids are not contra-

indicated during breastfeeding when used in small doses for short periods, as

described above. To reduce exposure, wait at least 4 hours after an oral steroid

dose before breastfeeding.
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Anti-emetics

Since nausea frequently accompanies migraine and is often responsible for a
significant amount of the disability associated with the migraine attack, having
safer, effective anti-nausea options can be very useful. Data on drug excretion
into breast milk and safe use with nursing are limited for most anti-nausea
medications. The American Gastroenterological Association recently pub-
lished literature-based recommendations for the use of anti-emetics during
lactation [14]. Among those anti-emetics typically used as adjunctive migraine
treatment, limited human data with nursing were available for metoclopramide
(Reglan), with no human data for ondansetron (Zofran), prochlorperazine
(Compazine), and promethazine (Phenergan). Both metoclopramide and pro-
chlorperazine were considered to have potential toxicity, though metoclopra-
mide has a low milk-to-plasma ratio and is considered the safer of the two. The
American Academy of Pediatrics advises that metoclopramide should be used
with caution [9]. While ondansetron and promethazine are considered to be
probably compatible with breastfeeding, there is concern with promethazine. A
black box warning against using promethazine in pediatric patients <2 years
old suggests caution with nursing may also be warranted. For this reason, the
preferred anti-emetic during lactation is ondansetron.

Pearl for the practitioner:
Migraine-related nausea should be treated. Ondansetron is the preferred
anti-nausea medication for nursing women with nausea.

Herbal Remedies

Dilute, topical peppermint oil (10% peppermint oil in ethanol) has demonstrated
benefit for reducing tension-type headaches in non-pregnant persons, with no
data available for efficacy with migraine or other headaches [15,16]. Although
peppermint oil has not been specifically tested during lactation, dilute, topical
peppermint for headache is considered relatively safe during nursing [17,18].
Peppermint oil should never be used near babies’ or children’s faces, however,
as it can induce potentially dangerous bucco-oral and bronchial spasms [17].

Although ginger is recommended to treat pregnancy-related nausea, minimal
data are available about the safety of using ginger during lactation. Despite the
lack of data, it is believed that ginger is probably compatible with nursing [19].

Summary

Even though headaches usually diminish in the second and third trimesters of
pregnancy, they usually recur after delivery. Headache recurrence is postponed
by breastfeeding. During the final months of pregnancy, strategies should be
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developed with the patient for treating returning headaches. Women should
be encouraged to inform their clinicians about any change in headache pattern
to ensure secondary headaches have not developed. Fortunately, a variety of
medications can be safely used to acutely treat headache symptoms when
nursing.

Practical pointers:

� Pre-delivery headache counseling helps plan strategies for the likely
return of headaches after the baby is born.

� Acetaminophen and ibuprofen are safe and effective first-line head-
ache medications. Sumatriptan is a safe, effective second-line treat-
ment for severe headache episodes.

� Ondansetron is preferred for nausea when nursing.
� If necessary, single doses of opioids can be used as rescue treatment.
� Frequent use of acute treatments should prompt consideration for

headache prevention therapy.
� Administration of certain maternal medications should be timed to

minimize exposure to the nursing baby.
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Chapter 6

Preventive Treatment Options for the Pregnant

Headache Patient

Key Chapter Points

� Most pregnant women with headaches note significant improvement in their
headache pattern by the end of the first trimester with sustained improve-
ment in the second and third trimesters.

� Patients failing to note improvement by the end of the first trimester gen-
erally continue to experience headaches throughout the remainder of preg-
nancy. These patients may be candidates for preventive therapy.

� Use of safe preventive agents is preferred over allowing the woman to over-
use acute pain medications and risk developing medication overuse (analge-
sic rebound) headaches.

� Non-drug approaches should be considered first and maximized to limit the
need for headache preventive medication during pregnancy.

� Safe options for headache preventive therapy, including propranolol, gaba-
pentin in early pregnancy, and magnesium are available.

� Headache prevention medication, if used during pregnancy, requires close
cooperation among the headache-treating provider, the patient, and the
obstetrician.

Keywords Antidepressant � Antiepileptic � Antihypertensive � Malformation �
Prevention

At her doctor visit during the second week of her 2nd trimester, Courtney insists,
‘‘Everyone keeps telling me my headaches will get better with pregnancy, so I don’t
want to take the time to learn biofeedback, since my headaches are going to get better
anyway. And I know it’s bad to use lots of medications; so I’m just toughing it out
until things get better.’’ When Courtney returns in one month, she has lost 2 pounds,
which she relates to poor appetite from frequent headaches and nausea. She has been
to the emergency room three times for intravenous treatment for dehydration after
prolonged headache episodes. She is currently using Tylenol several days per week and
an old Vicodin prescription that her husband had in the medicine cabinet. Courtney
has been on sick leave from work for the last 3 weeks and has been spending most
days lying in bed in tears.

D.A. Marcus, P.A. Bain, Effective Migraine Treatment in Pregnant
and Lactating Women: A Practical Guide, DOI 10.1007/978-1-60327-439-5_6,
� Humana Press, a part of Springer ScienceþBusiness Media, LLC 2009
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Fortunately, Courtney’s story is not typical, because the majority of patients

experience headache improvement as their pregnancies progress into the second

and third trimesters. Unfortunately, the minority of patients who continue to

experience problematic headaches during pregnancy will often suffer with sig-

nificant disability as they wait in vain for headache relief. Failure to identify and

treat frequent and disabling headaches that persist throughout pregnancy can,

as in Courtney’s case, lead to poor nutrition, dehydration, mood disturbance,

disability, and discouragement. It is important to recognize those who would

benefit most from preventive therapy during pregnancy early before disability

has developed.
Although most patients notice improvement in their headache pattern as the

first trimester comes to a close, published data provide the clinician with useful

information that can allow him or her to predict which patients will benefit

most from preventive treatment. In a longitudinal survey of the natural history

of headache during pregnancy, those patients who continued to experience

problematic headaches at the end of their first trimester (like Courtney) typi-

cally experienced headaches throughout the remainder of their pregnancies

(Fig. 6.1) [1]. Fig. 6.2 shows average change in headache activity during the

last 6 months of pregnancy and first 3 months after delivery in this study.

Headache was quantified using the headache index, a standard measure of

headache activity. The headache index was calculated as a mean headache

intensity from 4-times daily headache severity diary recordings, with headaches

rated at each time point on a 0 (no headache) to 10 (incapacitating headache)

scale. Because many recording points represent no headache in most patients

Fig. 6.1 Percentages of
patients reporting headache
at the end of their first
trimester who experience a
change in headache during
the second or third
trimesters (Based on [1])
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with episodic headache, headache index scores are typically low, as also seen in

this study. Headaches improved by only 30%during the 2nd and 3rd trimesters.

Therefore, those patients experiencing frequent headaches after the first trime-

ster may be candidates for preventive therapy.

Pearl for the practitioner:
Most pregnant patients with headaches will notice significant improvement
in their headache pattern by the end of the first trimester. It is important to
identify those whose headache pattern will not likely improve, as these
patients are more apt to benefit from preventive therapy.

Identify Patients Needing Preventive Therapy

Patients should be considered candidates for prevention therapy if their head-

aches are:

� Frequent:
– Typically occurring 3 or more days per week;

� Disabling or prolonged:
– Substantial and consistent loss of social or work activities due to

headaches;
– Associated with poor nutrition or dehydration;

� Not responsive to appropriate acute treatment.
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Fig. 6.2 Natural course of headaches during pregnancy. Headache index is an average head-
ache severity score (Based on [1])
Headache index was calculated by adding 4 times daily headache severity scores (rated as
0¼ no headache and 10¼ severe, disabling headache) and dividing by the number of recorded
points. The headache index, therefore, represents an average daily headache score that
incorporates headache severity, duration, and frequency. Headache index scores are typically
low numbers, as seen here, since any day with no headache would include four scores of zero.
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Box 6.1 Migraine Prevention Quiz (Reprinted with permission from DA
Marcus. 10 Simple Solutions for Migraines, New Harbinger, Oakland, CA,
2006)

1. Do you usually have amigraine or other headachemore than two days per
week?

2. Even though you use an acute migraine therapy, do you miss school,
work, or family activities at least once per week because of your
migraine?

3. Do you overuse acute migraine medications to prevent a migraine from
occurring?

If you answered ‘‘yes’’ to any of these questions, you should talk to your
doctor about migraine prevention.

The simple, self-administeredMigraine Prevention Quiz can be used by patients
to determine if they may be candidates for preventive therapy (Box 6.1). Patient
headache diaries should also be reviewed to determine actual headache fre-
quency and medication use (see Chapter 4, Fig. 4.8). Preventive therapy,
especially non-medication treatments, should be offered to all patients with
frequent or disabling migraines.

Pearl for the practitioner:
Pregnant women who are likely to benefit from preventive medications
can be identified by using the Migraine Preventive Quiz.

Provide Safe and Effective Prevention Recommendations

Effective preventive therapies include both non-medication and medication
options. Women who may become or are already pregnant should receive
extensive training in non-medication therapies, as outlined in Chapter 3.
Preventive medications are typically reserved for those patients failing to
achieve adequate headache control, despite good compliance with non-med-
ication interventions. Patients requiring medication therapy should use drugs
to complement rather than replace non-medication treatments. The combina-
tion of drug and non-drug approaches is usually more successful than either
approach alone.
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Consider Possible Future Pregnancy When Using Prevention
in Non-pregnant Patients

When considering prescribing medications to any woman with childbearing

potential, the clinician must always consider whether or not the patient is

consistently using an effective form of contraception. This information should

be reviewed at each visit. Unreliable use of effective contraception in sexually

active patients or plans for conception in the near future should prompt the

clinician to recommend those treatments that are known to be safe during

conception and pregnancy.

Pearl for the practitioner:
When considering preventive medications in women who use unreliable
methods of contraception or who are actively trying to get pregnant, the
medications chosen should be considered safe if the woman were found to
be pregnant.

Maximize Safe and Effective Non-medication Treatments

A wide variety of helpful non-medication treatments that can be used safely

throughout preconception, pregnancy, and lactation are outlined in Chapter 3,

with detailed patient instructions provided in Chapter 10 and on the accom-

panying CD. These therapies can be used by all headache patients and should be

particularly encouraged in women of childbearing potential and those planning

for pregnancy.
The most effective non-medication therapies include relaxation, with or with-

out biofeedback, and stress management. Studies consistently show headache

reduction from these therapies comparable to benefits achieved with prolonged

use of standard headache prevention medications, like amitriptyline and propra-

nolol. The good efficacy and excellent safety records with non-medications

makes them ideal for women during conception, pregnancy, and lactation.
Benefits during pregnancy from minimal-therapist-contact relaxation tech-

niques using thermal biofeedback plus neck exercises were demonstrated in a

controlled clinical trial [2,3]. Pregnant women with problematic headaches were

randomized to four treatment sessions learning thermal biofeedback plus neck

exercises or to an attention control. The attention control group was provided

with the same number of treatment sessions as the biofeedback group; however,

they were not taught pain-reducing skills, but spent time discussing their

headaches with the therapist. Headache activity was assessed in prospectively-

recorded daily diaries before treatment and one month after completing treat-

ment. Significant headache improvement (a reduction of �50%) occurred for
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73% treated with biofeedback versus 29% assigned to the attention control [2].

Attention control patients were permitted to obtain active therapy after their

post-treatment assessment, with no additional data collected. Headache activ-

ity was monitored throughout the remainder of pregnancy and up to one year

postpartum for active treatment patients, with no additional treatment pro-

vided (Fig. 6.3). Benefits were maintained up to one year postpartum in 68% of

treated subjects [3].

Pearl for the practitioner:
Relaxation methods, with or without biofeedback, and stress manage-
ment are very effective non-drug options and should be utilized in all
headache sufferers, especially those who are pregnant or may become
pregnant.

Utilize Medications in Select, Difficult-to-treat Patients

Few drugs are FDA-approved as migraine preventive therapy (Box 6.2). Most

preventive recommendations are based on clinical trials documenting benefit

after drugs have been approved and available for treating other medical condi-

tions, e.g., mood disorders, cardiovascular disease, and epilepsy. Most drugs

have not been directly tested in clinical trials to determine safety for use

during pregnancy, although FDA risk classifications are available to help

guide medication selection (Box 6.3). While long-acting oxycodone is an FDA
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Fig. 6.3 Mean percentage reduction in headache activity after non-pharmacological treat-
ment (Based on [2,3])
Post-treatment improvement was calculated one month after completing treatment. Head-
ache activity was prospectively evaluated during the two weeks immediately before delivery
(perinatal) and postpartum. Headache reduction of about 80% occurred with non-drug
treatment, with goodmaintenance during pregnancy and through three months after delivery.
A slight decline in reduction after three months suggests offering a training booster session six
months after completing initial non-drug training sessions.
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Box 6.2 FDA-approved drugs for migraine prevention in non-pregnant
patients

� Methysergide maleate [Sansert—no longer available in the United States]
� Propranolol [Inderal]
� Timolol [Blocadren]
� Divalproex sodium [Depakote]
� Topiramate [Topamax]

Box 6.3 FDA risk classification of preventive headache medications during
pregnancy and attempted conception

� FDA risk category B—safe
– Long-acting oxycodone [Oxycontin]: long-acting opioids offer only

modest benefit for chronic headache reduction and should only be
used in highly selective, recalcitrant cases.

� FDA risk category C—use if benefit outweighs risk
– Buproprion [Wellbutrin]
– Gabapentin [Neurontin]
– Lamotrigine [Lamictal]
– Propranolol [Inderal]
– Selective serotonin reuptake inhibitor antidepressants (except for

paroxetine)
– Timolol [Blocadren]
– Topiramate [Topamax]
– Tricyclic antidepressants
– Venlafaxine [Effexor]
– Verapamil [Calan, Isoptin, Verelan]

� FDA risk category D or X—avoid during pregnancy
– Atenolol [Tenormin]
– Divalproex sodium [Depakote]
– Paroxetine [Paxil]

risk-category B drug, opioids offer minimal benefit for headache prevention
and should generally be reserved for patients requiring specialist care for their
headaches. Extensive testing of medication use in pregnant women is lacking.
This limits the confidence that clinicians have in making recommendations
about medication safety in pregnancy. Some medications, however, have been
used more extensively in pregnant women, allowing for additional recommen-
dations beyond simply relying on FDA risk categories.
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Fortunately, data are available to help provide reasonable medication
recommendations to pregnant patients with headaches. In some cases, the
extensive use of preventive therapies to treat other, non-headache medical
conditions provides helpful safety information. For example, safety data are
available regarding the use of antihypertensives to treat pregnancy-related
hypertension, antidepressants for mood disturbances, and antiepileptics for
seizure disorders. In these cases, the risk of non-treatment of the disease often
outweighs possible medication-effects, providing both anecdotal and large-
scale experience in pregnant populations. European national registry databases
also provide an excellent resource for collecting data on pregnancy outcome in
women treated for chronic headache or other medical conditions, using various
preventive therapies.

In addition to general medical databases, both disease- or medication-
specific registries are available to log pregnancy outcome in women exposed
to a variety of therapies during pregnancies [4]. In many cases, exposure may
include only a single dose of a drug or limited duration of treatment in those
patients inadvertently treated before pregnancy was identified. Obviously, data
regarding single dose or limited duration exposure is less useful in making
recommendations about long-term safety. In other cases where an underlying
serious medical condition requires ongoing treatment, like depression or epi-
lepsy, long-term exposure data are available. While most registries collect data
for specific individual drugs or drug categories, the General Practice Research
Database provides a computerized database of longitudinal medical records
from primary care. Data are currently being collected on 3.4 million active
patients from about 450 primary care practices in the United Kingdom. Infor-
mation about contributing to the database and preliminary outcome data can
be accessed at their website: http://www.gprd.com/home/ (Accessed March
2008). Data from these pregnancy-outcome collection systems will continue
to provide updated information about the safety of medication exposures
during pregnancy.

Pearl for the practitioner:
While data regarding use of preventive medications in pregnant women is
not as robust as the data in non-pregnant patients, there is often enough
information to make rational, safer recommendations for the minority of
pregnant women who require them.

Don’t Permit Analgesic Overuse in Patients Needing Prevention

Patients and their healthcare providers are often more comfortable with the use
of over-the-counter analgesic medications rather than prescription therapy. A
longitudinal study of 2,086 women attending one of four rural obstetric clinics
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revealed that almost all of the women used over-the-counter medications, most

commonly acetaminophen (Fig. 6.4) [5]. Herbal remedies were used by almost as

many as those using prescription medications, most commonly peppermint.

These data highlight the predominant widespread use of non-prescription drugs

during pregnancy, especially analgesics. Failure to adequately assess headache

andmedication use patterns may result in the overuse of over-the-counter analge-

sics. Excessive use of analgesics may result in both medication-related side effects

and headache aggravation with the development of analgesic overuse head-

aches. Medication overuse can be identified and minimized by routine dialogues

about both prescription and non-prescription treatment use at each office visit.

Pearl for the practitioner:
Clinicians should routinely ask pregnant women about their use of pre-
scription and non-prescription medication for pain and other symptoms—
both those prescribed by other providers and over-the-counter remedies.
Don’t assume that women are not taking medications during pregnancy.

The negative impact from overusing analgesics or other acute headache

therapies is highlighted by studies documenting headache reduction from dis-

continuation of excessive acute treatment. In one study, fifty patients with

chronic migraine and daily or near daily headache for at least six months

were required to discontinue all overused acute treatment, with no additional

therapy for the first week. At baseline, all patients reported moderate (26%) or

more severe headaches (74%). One week after discontinuing medications, 25%

of patients reported no headache, 23% mild headache, 24% moderate head-

ache, and 28% severe headache [6]. After one week, patients with headache

were treated with preventive therapy, with further improvement likely due to

the combination of both medication withdrawal and appropriate prevention
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Fig. 6.4 Percentage of patients using medications during pregnancy (Based on [5])
Prescriptions category excludes prenatal vitamins and iron. OTC¼ over-the-counter drug.
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care. In another study, patients overusing analgesics were treated with analgesic

detoxification and followed for two months [7]. The average reduction in the

number of days with headache was 68% following analgesic detoxification.

Interestingly, patients treated with detoxification alone experienced a similar

outcome to those treated with detoxification plus additional preventive therapy

and prednisone. These data emphasize the central role that medication with-

drawal plays in reducing headaches in patients experiencingmedication overuse

headaches.
Recommendations are sometimes made for patients to consider daily, low-

dose analgesic therapy as headache prevention. This is problematic because the

development of medication overuse headache is more related to the number of

days when medication is taken than to the doses taken per day. In general,

regularly using analgesics three or more days per week results in a substantial

risk for the development of analgesic overuse headaches. Patients using low-

dose, cardioprotective aspirin, however, generally do not experience headache

aggravation. Nevertheless, low-dose aspirin has not been shown to produce

significant decreases in migraine activity and should not be recommended as

headache prevention treatment [8].

Pearl for the practitioner:
All analgesic medication (including prescribed and over-the-counter
drugs) should be limited to two days per week or less on a regular basis
to avoid developing analgesic rebound headache.

Limit Preventive Medication Exposure

When a woman experiences frequent headaches during her pregnancy, she

should be informed that headaches often improve after the first trimester.

Non-drug treatment options should always be considered initially. These

options were discussed in detail in Chapter 3 and include sleep and meal

regulation, trigger identification and avoidance, cognitive behavioral therapy,

relaxation, biofeedback, physical therapy, and massage therapy. These are

particularly important in the first trimester, when organogenesis occurs and

medication is best avoided if possible.
When headaches persist into the second and third trimester or are particu-

larly frequent and/or severe later in the first trimester, preventive medication

can be considered. It is imperative that the headache-treating physician work

closely with the obstetrician if preventive medications are to be used. It is

preferable to use safer, effective preventive medications in appropriate

patients rather than allowing the patient to overuse analgesic medications.

Brief descriptions of each of the major classes of preventive medications are

provided below.
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Pearl for the practitioner:
It is preferable to use a safer preventive medication in pregnant women
than to allow them to overuse analgesic medications.

Antihypertensives

Among headache preventive medications, beta-blockers have the best track
record for a combination of good efficacy and safety in pregnant women.
Due to widespread use for safely managing hypertension during pregnancy,
propranolol [Inderal] is usually considered to be first-line therapy for women

requiring a medication preventive for chronic headaches. Beta-blocker expo-
sure may, however, increase the risk for neonatal hypoglycemia, hypotension,
bradycardia, and respiratory depression. They should also be used with caution
in women who have asthma, baseline low blood pressure, or baseline brady-

cardia. Atenolol [Tenormin] exposure at conception or during the first trimester
has been linked to low birth weight [9]. Older studies have similarly suggested a
possible association between propranolol and intrauterine growth retardation.
Ideally, beta-blockers should be tapered within the last few weeks of pregnancy
(starting around week 36) to minimize effects on labor and the newborn baby.

Other hypertensives have also shown moderate efficacy as headache preven-

tives, including calcium channel blockers, the angiotensin converting enzyme
inhibitor lisinopril, and the angiotensin II receptor antagonist candesartan.
Calcium channel blockers are the best studied non-beta blocker group, with
flunarizine [not available in the United States] the most effective of this group.

The calcium channel blocker verapamil [Calan, Isoptin, Verelan] is listed as an
FDA risk category C medication. While calcium channel blockers were not
linked to increased risk of malformations in a large, Hungarian surveillance
survey, experience in pregnancy is inadequate to recommend routine use for
headache prevention during pregnancy [10]. Furthermore, efficacy as headache

prevention in non-pregnant patients is generally less with calcium channel
blockers than with beta blockers. Lisinopril has been linked to teratogenicity
and toxicity in the fetus and newborn after the first trimester and should be
avoided [11]. Candesartan has less literature available describing its use during

pregnancy; however, its similarity in mechanism to lisinopril suggests avoiding
candesartan as a headache prevention therapy in these patients.

Pearl for the practitioner:
If antihypertensive medications are being considered for headache pre-
vention during pregnancy, propranolol is preferred due to extensive clin-
ical experience.
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Antiepileptics

Although antiepileptic medications can effectively prevent migraine, their use
is typically restricted during pregnancy. Divalproex sodium (valproate plus
valproic acid [Depakote]), is absolutely contraindicated during conception
and pregnancy, due to teratogenic effects with neural tube defects and reduced
clotting in the mother and baby. Gabapentin [Neurontin] is a moderately
effective migraine preventive therapy, although clinical trials have not directly
assessed its use in pregnant migraineurs [12]. Gabapentin is an FDA preg-
nancy risk category C drug and is typically discontinued in the 3rd trimester
because of possible interference with bony development. Small studies in
epileptic women have not identified fetal effects with gabapentin treatment
[13]. The Gabapentin Pregnancy Registry published data on 44 live births,
with no increased risk of abortion, low birth weight, or malformation seen in
gabapentin-exposed babies [13]. The very small number in this sample, how-
ever, substantially limits safety interpretations that can be made using these
data. Data on patients exposed to gabapentin may be entered into this registry
by calling 617-638-7751. Although efficacy is superior with topiramate
[Topamax], limited clinical experience and early malformation reports suggest
restricting topiramate use as a migraine preventive during pregnancy. Post-
marketing data reported topiramate exposure in male babies with hypospadia
[14]. A single case report described the occurrence of limb and oral malforma-
tions in offspring of a woman treated for epilepsy during pregnancy with
topiramate [15]. Furthermore, preliminary data from the prospective UK
Epilepsy and Pregnancy Register catalogued congenital malformations asso-
ciated with first trimester exposure to topiramate, which included two cases of
cleft lip and palate and one of hypospadias in the offspring of 70 women using
topiramate monotherapy [16]. Five minor malformations were also reported:
sacral dimple, clicky hips, plagiocephaly (an asymmetrical skull deformity
from irregular closure of the cranial sutures), toe webbing, and immature hip
joints. Thus, topiramate cannot be recommended at this time as a safe head-
ache preventive medication option in pregnancy.

The International Registry of Antiepileptic Drugs and Pregnancy (EURAP)
has collected data from Europe, Australia, Asia, and South America. An
interim report in November of 2007 included data for 4,833 prospective preg-
nancies (available at http://www.eurapinternational.org; accessed July 2008).
There were 277 major malformations and 43 chromosomal/monogenic
abnormalities. Among patients treated with antiepileptic monotherapy, birth
defects occurred in 6.5%. The large North American Antiepileptic Drug Preg-
nancy Registry sponsored by Massachusetts General Hospital (http://
www.massgeneral.org/aed/; accessed July 2008) is collecting data on the out-
come of intrauterine exposure to antiepileptic drugs for treating seizures or
other medical conditions (like migraine prevention). Patients may be enrolled
by calling 888-233-2334. As with the European registry, six-year experience
data reported major malformation in 6.5% with monotherapy phenobarbital
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exposure [17]. Publication of 10-year data is planned for 2009. Preliminary

10-year data revealed a clear association with maternal monotherapy with

phenopbarbital or valproate with congenital malformations [18]. Over 900

infants had been exposed to monotherapy with either carbamazepine or lamo-

trigine, with identification of an increased risk for the occurrence of cleft palate

[19]. Exposure to monotherapy with other drugs was insufficient at the time of

this report to determine reliable risks, as 500–600 exposed infants are probably

needed before risk determination becomes valid.

Pearl for the practitioner:
Although antiepileptic drugs are among the most effective preventive
agents for migraine, their use in pregnancy is limited. Depakote should
be avoided. Topiramate has insufficient available data to permit safe
recommendation. Gabapentin (FDA risk category C), though possibly
less effective, is the safest of the three agents and may be used in early
pregnancy.

Antidepressants

Antidepressants, especially tricyclics, are among the most effective prevention

medications in non-pregnant patients; however, they should be limited during

pregnancy. A recent meta-analysis evaluated studies reporting rates of sponta-

neous abortion in women using antidepressants (N¼ 1,534) compared with

non-depressed women (N¼ 2,033) [20]. The rate of spontaneous abortion was

higher in the depressed women treated with antidepressants (12% vs. 4%,

relative risk¼ 1.45). No differences were found among antidepressant classes.

Although these data do not determine whether the increased miscarriage rate

was due to depression-related factors or to medication use, antidepressants

should probably be selected after first considering and/or failing beta-blockers

and gabapentin in pregnant women.
Tricyclic antidepressants are the most effective class of mood stabilizers

for headache prevention. Tricyclics are FDA risk category C, with early reports

suggesting a link with cardiac and limb malformations. Selective serotonin

reuptake inhibitors (SSRIs) are sometimes used as second-line treatment in

non-pregnant patients, although SSRIs are substantially less effective for

headache prevention than tricyclic antidepressants. Exposure to SSRIs dur-

ing pregnancy has been linked to increased risk for low birth weight and

respiratory distress [21]. Most SSRI antidepressants are listed as FDA risk

category C; however, paroxetine [Paxil] was recently reassigned to category

D, after identification of an increased risk of congenital heart defects.

Recently, paroxetine exposure during the first trimester was associated
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with an increased risk of major malformations (odds ratio¼ 2.2) and major

cardiac malformations (odds ratio¼ 3.1) only among women using a daily

dosage >25 mg [22]. Third trimester treatment with either tricyclic or SSRI

antidepressants has been linked to increased perinatal complications,

including respiratory distress, endocrine and metabolic disorders, and tem-

perature regulation disturbances [23].
Furthermore, the use of serotonin reuptake inhibitors, including SSRIs and

serotonin and norepinephrine reuptake inhibitors, in the third trimester has been

linked to a behavioral neonatal syndrome [24]. In comparison to babies with no

in utero exposure to serotonin reuptake inhibitors or exposure during early

pregnancy, babies exposed in the third trimester carry a risk ratio of 3.0 for the

development of neonatal behavioral syndrome. Most cases have been reported

with fluoxetine [Prozac] and paroxetine. Features typically include tremors/jit-

teriness, increased muscle tone/reflexes, feeding/digestive disturbances, irritabil-

ity/agitation, respiratory disturbances, excessive crying, and sleep disturbances.

In most cases, symptoms are mild and respond to supportive measures.
Bupropion [Wellbutrin], another antidepressant with some benefit for head-

ache prevention, is also an FDA pregnancy risk category C drug [25,26].

Pregnancy registry data identified a higher than expected incidence of cardiac

abnormalities in babies exposed to bupropion in utero [27]. A small, prospective

study compared pregnancy outcome in 136 women using bupropion at least

during their first trimester and in 133 controls [28]. Bupropion was used

throughout pregnancy in 45 of these women. Malformations were similar

between the two groups; however, bupropion-exposed women experienced a

significantly higher rate of spontaneous abortion (15% vs. 4%, P¼ 0.009). A

recent review of data from 1,213 infants exposed to bupropion during the first

trimester showed no increased malformation risk compared with infants using

other antidepressants (N=4,743) or bupropion outside of the first trimester

(N=1,049) [29].

Pearl for the practitioner:
While antidepressants may be necessary to treat severe mood disorders
during pregnancy, they are infrequently recommended as headache pre-
vention during pregnancy, due to small risks identified with most groups
of antidepressants in both early and late pregnancy.

Injections and Alternative Therapies

In uncontrolled studies, peripheral nerve injections, most commonly

occipital nerve blocks and trigger point injections, may reduce headache

activity in patients with frequent, recalcitrant headaches [30,31].
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Anatomic studies show that the greater occipital nerve can be located
22% of the distance between the external occipital protuberance and the
mastoid process (Fig. 6.5) [32]. The nerve is, therefore, typically located
about 2 cm lateral to the external occipital protuberance [32]. Autopsy
studies have shown a significant degree of anatomic variation among
individuals regarding the exact location of the greater and lesser occipital
nerves . This argues for a wider than usual distribution of medication to
effectively block both the greater and lesser occipital nerves. In one
series, 46% of unilateral greater occipital nerve blocks administered to
migraine patients resulted in complete or partial pain relief [33]. Each
block used a 3 mL mixture of 2% lidocaine and 80 mg of methylpredni-
solone. Most patients experienced complete relief for seven days, with a
mean duration of relief of 20 days. Partial response lasted for 20 days in
most patients, with a mean duration of partial response of 45 days. Pre-
treatment tenderness over the greater occipital nerve predicted success.
Patients with head pain originating from the base of the skull or top of
the neck and radiating over the head, as well as those patients with
tenderness over the occipital nerve, may benefit from a trial with occipi-
tal nerve blocks. These procedures are safe and effective and can be
learned by interested providers. Other blocks, such as C2 nerve blocks

Fig. 6.5 Occipital nerve anatomy
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and cervical facet blocks, though usually done by interventional pain

specialists, can also be useful with minimal side effects. There is a paucity

of data regarding these interventional pain procedures in pregnant

women.
Botulinum toxin type A is routinely used in cosmetic procedures to reduce

facial lines and has been tested in multiple trials as a migraine preventive agent.

A recent review evaluating the published efficacy of migraine preventive thera-

pies determined that the available evidence does not support recommending

botulinum toxin injections as an effective migraine prevention therapy [34].

Therefore, botulinum toxin injections should not be offered to either pregnant

or non-pregnant migraine sufferers. For those women who have used botuli-

num toxin during pregnancy, a recent report described two women who were

inadvertently administered botulinum toxin injections for cosmetic indications

during the early first trimester before either woman was aware that she was

pregnant [35]. Healthy, term babies were delivered in both cases. While experi-

ence in only two women is not adequate to support safe use, these data may

offer comfort to patients who have also been inadvertently exposed. Other

muscle relaxant therapies similarly have a limited role in headache prevention

in non-pregnant patients and have not established robust safety records during

pregnancy.
Acupuncture has also been tested as a migraine preventive therapy. Studies

consistently show no better result from patients randomized to receive real

acupuncture versus sham acupuncture [34]. Therefore, acupuncture should

not be offered to either non-pregnant or pregnant migraine patients.

Pearl for the practitioner:
Occipital nerve blocks may effectively relieve headaches. Neither botuli-
num toxin nor acupuncture has demonstrated reliable benefit for head-
ache relief.

Vitamins, Herbs, and Supplements

A variety of vitamins, minerals, herbs, and other supplements can effectively

reduce primary headaches, especially migraine in non-pregnant women; these

include feverfew, butterbur, and coenzyme Q10. Due to lack of safety data,

these therapies should not be used during pregnancy.Magnesium and high-dose

riboflavin may also reduce migraines in non-pregnant patients, although con-

sistent benefits with riboflavin have not been demonstrated in such patients.

Furthermore, the safety of high-dose riboflavin has not been established during

pregnancy. Recent recommendations from the European Federation of Neu-

rological Societies based on review of scientific data from clinical trials and
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expert consensus opinion support using magnesium as a headache preventive

during pregnancy [36].
Ginseng is also sometimes used for migraine prevention. Analysis of data

from a pregnancy cohort study in which 0.8% of women used ginseng during

the first trimester of pregnancy found no increased malformation risk linked to

ginseng use [37]. Because of a paucity of data demonstrating efficacy, ginseng is

generally not recommended.

Pearl for the practitioner:
Among nutritional/supplement treatments, only magnesium is recom-
mended as a headache preventive during pregnancy.

Summarizing Medication Recommendations

In general, preventive treatment should be offered to patients continuing to

report headaches at the end of their first trimester. Initial treatment selection

should focus on effective non-medication therapies, like relaxation and biofeed-

back, that produce comparable efficacy to standard medications and have

directly demonstrated benefit in pregnant headache sufferers. Patients requiring

medication therapy should limit treatment to medications with the best safety

records, including propranolol, gabapentin in early pregnancy, and magnesium

(Table 6.1).

Table 6.1 Prevention medication recommendations during pregnancy

Drug FDA Class Dose Comments

Magnesium oxide Not rated 200–300 mg BID or
400mg once daily

May cause diarrhea or
stomach upset.

Propranolol
[Inderal]

C 40–240 mg daily.

Available as short-
acting or
extended-release
preparations.

Taper after week 36. Monitor
baby for bradycardia,
hypoglycemia, and
respiratory distress.

Extensive clinical experience
during pregnancy.

Avoid in women with low
blood pressure,
bradycardia, or asthma

Gabapentin
[Neurontin]

C 100–600 mg TID Use only during conception
and early pregnancy.
Discontinue in third
trimester.

BID¼ two times daily, TID¼ three times daily
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Summary

While most pregnant women with headaches note significant improvement in

their headache pattern after the first trimester, a substantial minority do not.

This group can be identified by using the Migraine Preventive Quiz. For those

patients likely to have persistent severe headaches throughout their pregnancy,

preventive treatment options should be considered. It is far better to use a safe

preventive agent than allow the pregnant women to overuse analgesic medica-

tions, hoping that the headache pattern will spontaneously improve.

Practical pointers:

� Non-drug treatment options, especially stress management and relaxa-
tion techniques with or without biofeedback, should be offered to all
pregnant women, particularly those with disabling headaches.

� Preventive medications should be considered for patients with fre-
quent, severe, disabling headaches not responding to non-drug
therapies.

� Only those medications considered safe in early pregnancy should be
prescribed to fertile women using unreliable methods of contraception
or who are actively trying to get pregnant.

� Medications should be limited during pregnancy, if possible. If pre-
ventive medications are used, those with the best safety and efficacy
data should be used, e.g., propranlolol, gabapentin (in early preg-
nancy), and magnesium.

� Failure to provide effective prevention therapy may result in unneces-
sary disability and the overuse of acute headache medications.
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Chapter 7

Preventive Treatment Options for the Lactating

Headache Patient

Key Chapter Points

� Headache sufferers should be informed that chronic headaches typically
recur postpartum, even for patients who became headache-free during
pregnancy.

� Fatigue, lack of sleep, significant changes in routine, and dropping estrogen
levels all combine to lower the headache threshold after delivery.

� A plan for preventive therapy should be developed before delivery for
patients who needed preventive therapy prior to pregnancy.

� Late pregnancy provides an ideal opportunity for non-medication therapy
training, in preparation for headache return postpartum.

� Preferred preventive headache medications for lactating women are propra-
nolol and timolol. Verapamil may also be used, although headache
efficacy is less. Divalproex sodium, while contraindicated during pregnancy,
may be safely used postpartum in patients with reliable contraception.

� Magnesium may be offered to patients preferring nutritional prevention.

Keywords American Academy of Pediatrics � Breastfeeding � Nursing �
Postpartum

I felt so great during my pregnancy. I had morning sickness and back aches, but my
migraines were completely gone! It was wonderful! When I saw my obstetrician for my
first postpartum visit, I was only getting infrequent, minor headaches, so I didn’t say
anything. For the last two months, my migraines have been as bad as they were before my
pregnancy. I couldn’t get an appointment to see my doctor for several weeks, so I figured
I’d better quit breastfeeding so I could go back on my Inderal, which worked so well
before. I had an old prescription I’ve been taking and my headaches are finally under good
control again. I do feel guilty about not nursing Emma very long—but what else could I
have done?

Women are often surprised about and unprepared for the usually inevitable

return of chronic headaches after delivery. Inadequate preparation prior to
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delivery can unfortunately result in unnecessary pain, disability, and, as

described by our patient above, needless stopping or avoiding of breastfeeding.

The healthcare provider and patient should develop plans for headache treat-

ment after delivery, when headaches are likely to recur. This chapter will review

treatment options for nursing women whose headaches are frequent and/or

severe enough to warrant preventive therapy.
A number of reasons, including the need to use medications, impact deci-

sions to discontinue nursing prematurely. Over 1,000 low-risk mothers were

followed prospectively after delivery to gather information about breastfeeding

habits [1]. A total of 87% of the women were breastfeeding 1–2 days after

delivery, 75% after 2 weeks, and 55% after 12 weeks. The most common reason

for discontinuing breastfeeding during the first 3 postpartum weeks was a

perception that the baby was not receiving enoughmilk (Table 7.1). Themother

becoming ill or needing to take a medication was reported as the reason for

Table 7.1 Most common reasons for prematurely discontinuing breastfeeding (Based on [1])

Reason for discontinuation
Percentage citing
specific reason

Birth to postpartum week 1

Infant still hungry/insufficient milk 27

Problems with latching on/sucking 23

Other* 18

Breast pain 14

Convenience of bottle feeding 8

Return to school/work 4

Lack of energy/desire to breastfeed 4

Mother sick or on medication 2

Postpartum weeks 2–3

Infant still hungry/insufficient milk 18

Breast pain 14

Return to school/work 14

Other* 13

Mother sick or on medication 12

Problems with latching on/sucking 12

Convenience of bottle feeding 9

Lack of energy/desire to breastfeed 8

Postpartum weeks 10–12

Return to school/work 58

Mother sick or on medication 11

Infant still hungry/insufficient milk 11

Other* 11

Problems with latching on/sucking 5

Lack of energy/desire to breastfeed 4

*Other includes infant not gaining weight or sick, breast milk intol-
erance, and spitting up.

138 7 Preventive Treatment Options for the Lactating Headache Patient



discontinuing nursing by >10% of women after the second postpartum week.
After 10 weeks, the only reason more often given for discontinuation of breast-
feeding thanmaternal illness ormedication use was returning to school or work.
While this study did not specify individual illnesses that were being treated in
these women, healthcare providers should be aware that there are many rela-
tively safe and effective treatment options for disabling headaches that can
allow the postpartum headache sufferer to continue nursing.

Pearl for the practitioner:
Postpartum headaches can be disabling for women and result in unneces-
sary discontinuation of breastfeeding. Many safer treatment options are
available that can effectively reduce headache-related disability and allow
the woman to continue nursing.

Plan for Headache Recurrence After Delivery

As described in Chapter 5, although headache recurrence is delayed with
breastfeeding, migraine recurrence affects one in five women one week after
delivery and two in five women after one month [2]. Plans for headache
prevention should be formulated prior to delivery, especially for women who
experienced frequent headaches before pregnancy.

Include Plans for Contraception

Contraception after delivery can be achieved with condoms, spermicides, and/
or an intrauterine device. Combined hormonal contraceptives are not recom-
mended during the immediate postpartum period, while progestin-only pre-
parations may be used. Furthermore, estrogen is associated with reduced milk
production [3]. Patients interested in resuming certain antiepileptic drugs post-
partum should be cautioned about possible oral contraceptive failure and
unintended pregnancy. Several antiepileptic drugs, including topiramate,
induce the hepatic cytochrome P450 3A4 enzyme system [4]. Concomitant use
with oral contraceptives, therefore, may result in failure of oral contraceptives.
This potential interaction does not occur with valproate or gabapentin. For-
tunately, serum estrogen concentrations from oral contraceptives are not
expected to be reduced until topiramate concentrations reach 200 mg daily or
higher and typical dosages for migraine prevention are 50 mg twice daily or less
[5]. Patients interested in resuming divalproex sodium need to verify consistent
use of reliable contraception to minimize the risk for inadvertent pregnancy.
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Pearl for the practitioner:
Women who are taking topiramate and an estrogen-containing OCP do
not have to be concerned about decreased effectiveness of the OCP until
the topiramate daily dose exceeds 200 mg (higher than usually required
for effective headache treatment).

Pearl for the practitioner:
Verify reliable contraception before prescribing after delivery. Reliable
postpartum contraception must be ensured before prescribing drugs with
potentially teratogenic effects, such as valproate.

Develop a Safe and Effective Preventive Treatment Plan

Maximize Effective Non-medication Treatments

Patients should be offered training and treatment with effective, non-medica-

tion options (see Chapter 3 for details). Training can be effectively achieved in

the headache-free patient in preparation for later return of headaches, similar to

instruction in Lamaze techniques in the months prior to delivery. Skills such as

relaxation with or without biofeedback have demonstrated efficacy for head-

ache prevention postpartum and in nursing mothers in controlled trials [6,7].

Although benefits from pain management training continue long-term, efficacy

has been shown to dampen several months after initial training. Therefore,

women who have been previously instructed in non-medication treatments may

benefit from brief retraining during their final trimester of pregnancy, so they

are confident in using skills when headaches return after delivery. Training

during a period of headache quiescence can maximize patient focus on skill

acquisition.

Select Safe Medications

In 2001, the American Academy of Pediatrics published a listing of medications

considered to be compatible with breastfeeding [8]. Both the American Acad-

emy of Pediatrics (http://aappolicy.aappublications.org/) and the World

Health Organization (http://www.who.int/child-adolescent-health/) provide

online resources cataloguing drug safety. Additional information about drug

use during lactation can be found online at the Drugs and Lactation Database

(LactMed at http://toxnet.nlm.nih.gov/), managed by the United States
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National Library of Medicine. Information may also be obtained from a
website managed by Thomas W. Hale, RPh, PhD, Professor of Pediatrics at
Texas Tech University (http://neonatal.ttuhsc.edu/lact/). The latter site fea-
tures an online forum with the option for healthcare providers to ask questions
about specific medications not already listed.

Several compounds are considered relatively safe in nursing mothers
(Box 7.1). As discussed in Chapter 2, various factors are important in determin-
ing how much medication gets passed from the mother to the infant via breast
milk. Drug safety may depend on the age of the nursing baby, with the capacity
to absorb and eliminate drugs being different in premature infants and new-
borns relative to older babies. In general, extra caution should be exercised
when administering drugs to nursingmothers of premature babies or infants<1
month old. The following sections summarize the safety and efficacy of various
preventive agents, grouped by class.

Box 7.1 Headache prevention drugs considered to be compatible with
breastfeeding (Based on [8])

� Divalporex sodium [Depakote] (if using adequate contraception)
� Magnesium
� Propranolol [Inderal]
� Timolol [Blocadren]
� Verapamil [Calan]

Antihypertensives

Maternal use of the beta-blockers propranolol, timolol, and naldolol is con-
sidered to be compatible with breastfeeding, although the baby should be
monitored for possible cardiovascular and respiratory effects (e.g., bradycar-
dia, hypotension, and decreased or labored respiratory status) [8]. The
American Academy of Pediatrics considers atenolol to be compatible with
breastfeeding if caution is used, while the World Health Organization classifi-
cation recommends avoiding atenolol. The relative infant dose with atenolol
(7–19%) is substantially higher than with propranolol (0.2%), similarly favor-
ing propranolol [9]. Therefore, propranolol and timolol are preferred therapies
as they are both FDA-approved for migraine and are considered compatible
with breastfeeding. Beta-blockers should not be used in womenwith a history of
reactive airway disease (e.g., asthma). Verapamil is also compatible with breast-
feeding, although headache relief is generally more effective with beta-blockers.
Both propranolol and verapamil are available as sustained-release products,
allowing once daily dosing to minimize the baby’s exposure. Lack of available
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data prohibits offering safety recommendations for lisinopril or candesartan.
Similar agents, enalapril and captopril, are listed as compatible with breastfeed-
ing, although they have not been studied as headache preventives [8]. Superior
efficacy and stronger safety information for propranolol and timolol suggests
favoring these treatments if antihypertensives will be offered while nursing.

Pearl for the practitioner:
Propranolol and timolol are compatible with nursing and are the pre-
ferred antihypertensive agents for headache prevention.

Antiepileptics

Divalproex sodium [Depakote] is compatible with breastfeeding in women
consistently using effective contraception [8]. The amount of valproic acid
transferring to the infant via milk is low. Breastfeeding is safe, although like
the mother, the infant needs monitoring of liver and platelet activity. Women
taking divalproex sodium should be regularly questioned about contraceptive
use to ensure safe continuation with a low risk of inadvertent pregnancy. They
should also be supplemented with folate.

Pearl for the practitioner:
Valproate is compatible with breastfeeding when adequate contraception
is guaranteed to avoid inadvertent exposure of an unplanned pregnancy
to this teratogen.

Other antiepileptics are generally not recommended as headache prevention
while nursing, because of lack of available data to formulate rational safety
recommendations. Topiramate [Topamax] is excreted into breast milk; however,
limited data are available to determine possible effects of maternal topiramate on
the nursing baby. Therefore, topiramate is generally avoided while nursing.
Similarly, the transfer of gabapentin to breast milk is substantial; however,
plasma concentrations in nursing infants are low, with no adverse effects
reported in exposed infants in the literature [10,11]. Despite lack of reports of
negative effects, gabapentin is also not recommended with nursing because
headache prevention benefits are typically less than with other prevention thera-
pies that have more robust safety records, such as propranolol.

Antidepressants

The American Academy of Pediatrics notes that maternal antidepressants have
not been linked to specific effects in the baby, with the exception of fluoxetine,
which can cause colic, irritability, feeding and sleep disorders, and slow weight
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gain [8]. Antidepressants, however, are of potential concern because they are
excreted in breast milk and the effects on the baby’s developing nervous system
are unknown. Consequently, use of antidepressants as headache preventive
therapy should be limited to patients failing treatments with more established
safety records, such as propranolol and timolol. The Academy of Breastfeeding
Medicine Protocol Committee recently published guidelines governing the use
of antidepressants in nursing mothers [12]. Antidepressants were recommended
only for women with moderate-to-severe depressive symptoms. While tricyclics
and serotonin reuptake inhibitors were considered to be relatively safe, they
suggested considering sertraline as first-line antidepressant therapy, due to
lower levels in breast milk and infant serum. Other antidepressants might be
considered first-line in those women with depression who had previously
responded to an alternative therapy. Sertraline is much less effective as a head-
ache prevention therapy than tricyclic antidepressants.

Pearl for the practitioner:
Antidepressants are typically restricted during nursing to the treatment of
moderate-to-severe depression rather than used for headache prevention.
Tricyclics and sertraline may be considered as second-line therapy in
patients failing to achieve adequate headache control with beta-blockers
and non-drug treatments.

Muscle Relaxants

In general, muscle relaxants offer minimal benefit for headache prevention. The
antispasmodic drug tizanidine [Zanaflex] has shown some benefits in reducing
chronic headaches in non-pregnant women; however, safety during pregnancy
or nursing has not been evaluated and this drug should not be used when
pregnant or breastfeeding.

Vitamins and Minerals

TheAmericanAcademy of Pediatrics considers magnesium and riboflavin to be
compatible with breastfeeding [8]; however, the safety of high-dose riboflavin
used for migraine prevention has not been established. In general, preventive
effects with these therapies are more modest than with prescription headache
preventive treatments. Patients preferring to use nutritional supplements, how-
ever, may be offered magnesium while nursing.

Pearl for the practitioner:
Magnesium is compatible with breastfeeding, although efficacy as
headache prevention is modest.
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Summarizing Preventive Medication Recommendations

In general, non-medication preventive treatments should continue to be

maximized during the period of lactation, especially therapies that have

been shown to be consistently effective, such as stress management, relaxa-

tion, and biofeedback. Only some drugs within any drug category are listed

among accepted safety recommendations, because of the low availability of

literature to make safety determinations. Patients requiring medication ther-

apy should limit treatment to propranolol, timolol, magnesium, and dival-

proex sodium (if consistent use of adequate contraception is ensured)

(Table 7.2). Antidepressants should generally be avoided as headache pre-

ventive therapy, if possible.

Time Drug Administration to Minimize Effects

Using once-daily dosing can help minimize the baby’s exposure by timing

maternal dosing around the longest interval without nursing. In general, there-

fore, once-daily preventive therapies should be taken before the baby’s longest

period of sleep.

Table 7.2 Preventive headache medications compatible with lactation

Medication Dosage Comments

Magnesium 600 mg QD Watch for maternal diarrhea or stomach upset.

Divalproex
sodium
[Depakote]

Extended release:
500–1000 mg
QD

Must ensure adequate contraception. Watch for
maternal weight gain, bleeding, or hair
thinning. Watch mom and infant for liver
function and platelet count changes. Add daily
folate.

Propranolol
[Inderal]

Sustained release:
80–320 mg QD

Monitor baby for bradycardia, hypoglycemia, or
cyanosis. Avoid in mothers prone to reactive
airway disease.

Timolol
[Blocadren]

10–15 mg BID Monitor baby for bradycardia, hypoglycemia, or
cyanosis. Avoid in mothers prone to reactive
airway disease.

Verapamil
[Calan]

Sustained release:
240 mg QD

Watch for maternal dizziness, constipation, or
sedation.Monitor heart rate and blood pressure
in the infant.

Atenolol should be limited, with monitoring for hypotension, bradycardia, tachypnea, and
cyanosis in the baby. Avoid antidepressants, including amitriptyline [Elavil], bupropion
[Wellbutrin], despiramine [Norpramin], doxepin [Sinequan], fluoxetine [Prozac], imipramine
[Tofranil], nortriptyline [Pamelor], paroxetine [Paxil], sertraline [Zoloft], and trazadone
[Desyrel].
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Pearl for the practitioner:
Once-daily preventive drugs should be administered before the baby’s
longest period of sleep.

Summary

During their final trimester of pregnancy patients should be prepared for the

likely return of postpartum headaches with training in non-drug treatments and

discussions about safe medication options after delivery. The beta-blockers

propranolol and timolol offer the best efficacy and safety record when breast-

feeding and should be considered first-line prevention therapies. Valproate may

be usedwhen breastfeeding only if reliable contraception is consistently used. The

baby’s exposure to maternal drugs may be reduced by timing the administration

of daily prevention medication to precede the baby’s longest sleep interval.

Practical pointers:

� Headaches recur postpartum in the majority of women.
� Breastfeeding should be encouraged. Nursing is good for the newborn

and likely will delay return of headaches in mom.
� Non-drug approaches, such as stress management and relaxation tech-

niques with or without biofeedback, are effective prevention therapies
when breastfeeding.

� More safe options for headache prevention are available for breast-
feeding women than for pregnant women.

� Recommended preventive drugs when nursing include propranolol,
timolol, valproic acid (if adequate contraception can be ensured),
and magnesium.
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Chapter 8

Urgent Care/Emergency Treatment of the Acute,

Severe Headache in Pregnant and Lactating

Patients

Key Chapter Points

� Migraine is the #1 diagnosis of non-traumatic headache seen in the emer-
gency department, accounting for 40–60% of all non-traumatic, emergency
headaches.

� Emergency care of headache focuses on treatment of dehydration, nausea,
and pain.

� Patients should rate their pain and nausea each using a visual analog scale
from 0 (no symptoms) to 10 (severe symptoms). Target treatments that
reduce both ratings to near zero to reduce the chance of headache recurrence.

� Non-drug treatments (e.g., ice packs, noise restriction, and light dimming)
can substantially enhance symptomatic relief in the emergency room.

� The anti-emetic of choice for pregnant and lactating women is ondansetron.
� The pain medication treatments of choice for pregnant women include

intravenous therapy with ketorolac (second trimester only), magnesium, or
hydromorphone.

� The pain medication treatments of choice for lactating women include sub-
cutaneous sumatriptan or intravenous therapy with ketorolac, valproate
(provided that reliable contraception can be ensured), magnesium, or
hydromorphone.

� Patients with residual headache after standard treatments may benefit from
a greater occipital nerve block and/or a short course of prednisone.

� Since most emergency headaches are caused by recurring, primary head-
aches, follow-up care for future headache management is required.

� Written instructions enhance communication of post-discharge care and
follow-up instructions.

Key words Acute migraine � Dehydration � Nausea � Non-traumatic

The lady in room three is a G2P1 in her 27th week of gestation. She was here five days ago
for a severe headache, which was diagnosed as migraine. Even though we treated her with
intravenous fluids, meperidine (Demerol), and metoclopramide (Reglan), she still said
she had moderate severity pain when she left the ED. Now she’s back with another
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‘‘headache.’’ Since she’s not getting any migraine treatment from a primary care doctor,
I’m concerned that she may be a drug seeker.

Headache is one of the most common symptoms resulting in urgent care or

emergency treatment. Using national statistics data about emergency service

use, headache was the fourth most common reason for visiting an emergency

department (ED), tied with back symptoms (Fig. 8.1) [1]. Headache accounted

for 2.6% of all ED visits.
Inmost cases, non-traumatic head pain conditions seen in the ED are caused by

primary, recurring headaches. In a prospective observational survey, discharge

diagnoseswere analyzed for all patients presenting to anEDwith a chief complaint

of non-traumatic headache over 11 months [2]. Migraine was the most common

diagnosis (Table 8.1). Similarly, using data from the National Hospital Ambula-

tory Medical Care Survey, 2.1 million ED visits are made annually for non-

traumatic headache, accounting for 2.2% of all ED visits [3]. In this survey,
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Fig. 8.1 Reasons for ED visits in the United States (Based on [1])

Table 8.1 Discharge diagnoses in consecutive ED patients with non-traumatic headache
(Based on [2])

Diagnosis Percentage

Migraine 41

Undifferentiated 37

Infection 10

Tension-type headache 4

Cluster headache 2

Stroke, transient ischemic attack,
intracranial hemorrhage

2

Post-lumbar puncture headache 2

Benign intracranial hypertension
(pseudotumor cerebri)

1

Glaucoma 1
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migraine was again themost common single diagnosis, affecting two in every three
patients treated in the ED for non-traumatic headache (63.5%). The next most
common diagnoses were tension-type headache (3.4%), viral syndrome (2.4%),
and anxiety/psychiatric diagnosis (1.1%). Twenty percent of headaches were
diagnosed as ‘‘other benign conditions,’’ including hypertension and infectious
conditions affecting the ears, sinuses, throat, gastroenteritis or periapical abscess.
Pathological diagnoses (including meningitis, encephalitis, stroke, hemorrhage,
aneurysm, glaucoma, benign intracranial hypertension, giant cell/temporal arter-
itis, or hypertensive encephalopathy) were assigned to only 2% of headaches
among all patients seen for non-traumatic headache. A pathological diagnosis
was most common among older patients, accounting for 6% of non-traumatic
headaches in patients�50 years old and 11% in those�75 years old. The evalua-
tion for possible secondary headaches is detailed in Chapter 9.

Pearl for the practitioner:
While the vast majority of patients who present to the ER with non-
traumatic headache will have migraine, other more ominous, though
fortunately rare, causes of headache should be considered.

As seen in our case, headache treatment in the ED in both pregnant and non-
pregnant patients generally relies on rehydration, analgesics, and anti-emetics.
Review of 490 ED patients treated with parenteral medication for benign
headache in three centers reported migraine as the most common diagnosis
(58%), followed by non-specific headache (41%), and tension-type headache
(1%) [4]. The most frequently usedmedications are shown in Table 8.2. Patients
received an average of 2.1 different parenteral medications, with 82% of
patients treated with at least two medications, 24% receiving at least three
parenteral medications, and 7% treated with at least four parenteral drugs.
Opioids were prescribed for almost half of all patients. A subanalysis of patients
diagnosed with migraine similarly showed infrequent use of migraine-specific
agents (dihydroergotamine in 6% and sumatriptan in 3%), with anti-emetics
used for 49%, opioids for 44%, and ketorolac for 16%. A recent survey asking
ED staff to identify first- and second-line ED treatment for migraine reported
anti-emetics and parenteral non-steroidal anti-inflammatory drugs to be pre-
ferred first-line therapy, with opioids the preferred second-line treatment for
patients failing first-line treatment [5]. Curiously, a minority of clinicians
endorsed migraine-specific agents as first-line treatment (dihydroergotamine
9%; triptans 5%). The primary reasons for selecting anti-emetics or non-opioid
analgesics as first-line therapy were treatment efficacy, drug availability in the
ED, clinicians having received training in using these medications, and con-
formity with ED practice patterns.

While the studies described above refer to data for headache patients in general,
many of the same doctrines can be applied to ED headaches in women during
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pregnancy and lactation. In general, the emergency room/urgent care treatment of

headaches is similar to drug therapy for non-emergency headaches. EDmedication

treatment during pregnancy and while nursing, however, will involve more limited

choices to maximize safety for the baby. As in previous chapters, utilization of

FDApregnancy risk category classification and recommendations from theAmer-

ican Academy of Pediatrics [6] are used to help guide recommendations during

pregnancy and lactation, respectively.
General principles for ED treatment of headache during pregnancy and

lactation include:

� Utilize a consistent evaluation and treatment protocol for headache patients.
� Rule out secondary causes of headache.
� Treat dehydration.
� Treat nausea aggressively.
� Include non-medication treatments.
� Treat pain appropriately, reserving opioid medications for rescue therapy.
� Offer a short course of prednisone if headache pain is prolonged and fails to

resolve (e.g., prednisone 20 mg twice daily for five days).
� Consider trigger point injections or occipital blocks.
� Arrange post-ED follow-up.

Applying each of these principles should help improve acute headache

treatment and, as in the case of our patient still suffering in room three,

minimize return visits for untreated or recurrent headache episodes.

Table 8.2 Most commonly used parenteral medications for benign headache in the ED
(Based on [4])

Drug Percentage of patients treated

Anti-emetic

Prochloperazine 45.5

Diphenhydramine 36.6

Promethazine 22.7

Hydroxyzine 13.4

Droperidol 7.8

Metoclopramide 4.3

Analgesic

Any opioid 47.6

Meperidine 35.6

Ketorolac 25.9

Migraine-specific drugs

Sumatriptan 3.0

Dihydroergotamine 7.9

Glucocorticoids

Dexamethasone 1.1

Methylprednisolone 0.5
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Utilize a Consistent Evaluation and Treatment Plan

The ED evaluation of non-traumatic headache should utilize an organized

approach to evaluation and treatment. As will be described in Chapter 9,

secondary causes of headache should be ruled out by taking an appropriate

history and performing a focused physical exam. Alarm symptoms should

always be kept in mind. After secondary causes of headache are ruled out, a

consistent sequence of treatment options is advised, including intravenous

management with fluids, anti-nausea medications, and analgesics, as well as

follow-up care instructions. Sample worksheets describing ED treatment of

non-traumatic headache during pregnancy and lactation will be provided in

this chapter to help facilitate efficient and consistent ED management.

Employing protocols can further facilitate safe, efficient care for these

patients in the ED and urgent care.

Pearl for the practitioner:
Develop and use a consistent evaluation and treatment strategy for preg-
nant and lactating patients who present to the ED for treatment of head-
aches. Pre-printed worksheets may help the clinician consider the full
range of safe and effective available treatment options.

Rule Out Secondary Causes of Headache

As described in Chapter 1, headaches occurring during pregnancy may be

caused by pathological conditions, most commonly:

� Pre-clampsia/Eclampsia;
� Stroke (both hemorrhagic and thrombotic);
� Arteriovenous malformations;
� Brain tumors (e.g., pituitary adenomas and meningiomas);
� Benign intracranial hypertension (formerly called pseudotumor cerebri);

While most patients seen in the ED with headache during pregnancy will

have a primary or benign headache, examination should consider possible

secondary headache conditions.
As with headaches occurring during pregnancy, postpartum headaches are

also frequently caused by primary headaches. A review of 985 patients one week

after delivery identified headache in 39% of women [7]. Two in every three

headaches was diagnosed as tension-type or migraine headache (Fig. 8.2).

Interestingly, only one in five women reporting a postural headache was diag-

nosed with a post-dural puncture headache; most postural headaches were also

diagnosed as a primary headache disorder.
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Pearl for the practitioner:
Most non-traumatic headaches in the ER are due to migraine. Ominous
secondary headaches, though rare, must be considered. The approach to
the evaluation of possible secondary headaches is described in Chapter 9.

Treat Dehydration

Adequate hydration is particularly important for pregnant and lactating

women. Maternal dehydration affects fetal amniotic fluid dynamics and may

contribute to the development of oligohydramnios [8]. Although dehydration

has been anecdotally linked to increased risk for pre-term labor, benefits from

hydration for preventing pre-term labor are inconsistent [9]. Dehydration also

increases the risk for thrombotic disorders, such as stroke, presumably because

of increased viscosity [10].
Dehydration is linked to increased headache activity [11], while increasing

water intake decreases headache severity and frequency [12]. Due to the fre-

quent association of nausea and vomiting with headaches that result in an ED

visit, the majority of ED headache patients will require rehydration.

Migraine, 34

P
o

st-d
ural p

u
ncture, 4.5

Non-specific, 8

Musculoskeletal, 15

Tension-type, 
38

Fig. 8.2 Postpartum headache diagnoses (Based on [7])
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Pearl for the practitioner:
Most patients who present to the ED for treatment of disabling headaches
will be dehydrated. IV hydration is often very helpful.

Rehydration should occur with intravenous fluids. An interesting study

using pregnant sheep detailed maternal and fetal effects of rehydration after

dehydration using oral or intravenous maternal rehydration [13]. Arterial and

urinary chemistry and hormonal levels, as well as cardiovascular markers, were

assessed. Although maternal recovery occurred with either oral or intravenous

rehydration, positive changes were seen early in the fetus only with maternal

intravenous rehydration. While similar data evaluating rehydration in humans

are not available, these data may support using intravenous dehydration as

standard treatment for dehydration during pregnancy.

Treat Nausea Aggressively

In non-pregnant patients, anti-nausea medications help relieve both nausea and

pain associated with severe migraine headaches in the ED. A retrospective chart

review found that migraine pain was reduced by 3 or more points on a scale from

0 (no pain) to 10 (excruciating pain) 60% better with metoclopramide (Reglan)

compared with hydromorphone (Dilaudid) (relative risk=1.6) [14]. In another

study, high dosemetoclopramide (20mg intravenously, redosed up to four times)

was as effective as 6 mg of subcutaneous sumatriptan (Imitrex) [15]. Medications

such as metoclopramide, prochlorperazine, and promethazine reduce headache

pain and nausea because of their anti-dopaminergic activity. Akathsia, a feeling

of inner restlessness, is a common side effect with dopaminergic anti-emetics.
These anti-nausea drugs have also demonstrated efficacy in reducing headache

symptoms in non-pregnant patients, aside from their anti-emetic effects. In one

study, 10 mg of prochloperazine (Compazine) was shown to be as effective as

20 mg of metoclopramide for the intravenous treatment of acute migraine, with

both drugs administered in conjunction with 25 mg of intravenous diphenhydra-

mine (Benadryl), an FDA risk category B drug [16]. Diphenhydramine, an

antihistamine, has some antimigraine effects, promotes helpful sedation, and

counteracts akathisia that often accompanies drugs affecting dopamine. In

other studies, intramuscular droperidol (Inapsine) was more effective in relieving

headache-related pain than prochloperazine [17] and as effective as meperidine

(Demerol) [18]. Unfortunately, while droperidol is an excellent medication for

nausea and headache pain, it has been associated with cases of QT prolongation.

The FDA has issued a black box warning emphasizing this risk. Because of this,

use of droperidol should be restricted, if it is used at all.
Recently, the combination of trimethobenzamide (Tigan, FDA risk category

C) plus diphenhydramine (Benadryl, FDA risk category B) was compared with
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sumatriptan (FDA risk category C) for ED treatment of acute migraine in non-

pregnant patients [19]. While short-term relief was superior with sumatriptan,

anti-nausea therapy offered similar 24-hour relief, and the authors suggested

that anti-nausea therapy may provide an appropriate acute ED therapy for

patients unable to use sumatriptan. As trimethobenzamide and sumatriptan are

FDA risk category C medications, other, safer alternatives should be consid-

ered first for nausea and pain.
Anti-emetics most commonly prescribed by practicing obstetricians are pro-

methazine (Phenergan) and ondansetron (Zofran) [20] (See Table 8.3). Metoclo-

pramide (Reglan) and prochlorperazine (Compazine) may also be used. Many

women treated with intravenous metoclopramide or prochlorperazine develop

akathisia, which may not be appreciated unless specifically asked about. If

present, this requires additional treatment with intravenous diphenhydramine

(Benadryl). Although trimethobenzamide (Tigan) is an FDA pregnancy risk

category C drug, limited human data have suggested possible increased risk of

Table 8.3 ED medications for headache during pregnancy

Drug
FDA
Class Dose Comments

Anti-emetics

Ondansetron

(Emeset, Emetron,
Ondemet, Zofran)

B 4–8 mg IV over 2–5
minutes. May use
IM if poor venous
access.

Well tolerated.

Preferred by obstetricians.

Metoclopramide*

(Reglan)

B 10–20 mg IV More effective than
hydromorphone alone [41].
Metoclopramide 20 mg IV
shown to be as effective as SQ
sumatriptan (Imitrex) [15].
Watch for akathisia.

Promethazine

(Phenergan,
Promethegan)

C 12.5–25 mg IM Both anti-emetic and
antihistamine components
may improve migraine.Watch
for akathisia.

Droperidol

(Inapsine)

C 2.5–5 mg IM May be more effective in
relieving headache pain than
prochlorperazine [17]. As
effective as opioid [18]. Black
box warning for QT
prolongation; not
recommended.

Prochlorperazine*

(Compazine)

C 10 mg IV As effective as metoclopramide
(Reglan) [16]. Watch for
akathisia.

Trimethobenzamide*

(Tigan)

C 200 mg IM Limited human data suggest
possible increased risk of
congenital anomalies. Use
cautiously.
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congenital anomalies with trimethobenzamide exposure, supporting cautious

and limited use during pregnancy. Ondansetron is, consequently, preferred for

nausea treatment, due to the superior tolerability (e.g., less akathisia and seda-

tion) and its designation as anFDA risk categoryB drug.As described inChapter

5, ondansetron is also preferred during breastfeeding [21]. Availability as a

generic product has reduced cost constraints with ondansetron.

Pearl for the practitioner:
Ondansetron is the preferred ED anti-emetic during pregnancy or lacta-
tion and can be administered intravenously or intramuscularly when
venous access is limited.

Always Consider Non-medication Treatments

As described in Chapter 3, non-medication therapies provide effective and safe

treatment options as monotherapy or adjunctive treatment. Unfortunately, these

common sense measures are often overlooked in the busy ED. Routinely incorporat-

ing non-drug treatments can improve patient comfort and treatment satisfaction [22].
Headache-provoking external stimulation can be decreased by reducing

lighting and limiting noise, as well as offering soothing music and ice packs.

Placing the headache patient immediately in a darkened, quiet exam room,

away from the commotion of the busy ED and quickly offering an ice pack are

easy ways to help the patient and show compassion. Trained ED staff who

perform relaxation exercises, neck massage, and gentle cervical range of motion

Table 8.3 (continued)

Drug
FDA
Class Dose Comments

Pain medications

Magnesium sulfate B 1–2 g IV As effective as metoclopramide
[27].

Tramadol

(Ultram)

C 100 mg IM Similar efficacy to IMNSAID in
non-pregnant patients [23].
Not readily available at all
centers.

Hydromorphone

(Dilaudid)

C 1–2 mg IM or SQ

0.5–1 mg IV over 2–3
minutes

Avoid prolonged use. Use at
term may result in neonatal
respiratory depression.

Dexamethasone C 4–10 mg IV Minimal efficacy in typical acute
migraine; beneficial for
migraine lasting >72 hours
[34].

*FDA risk category B drug diphenhydramine (Benadryl) may be administered as 25 mg IV in
patients experiencing restlessness after receiving anti-emetics.
IM¼intramuscular; IV¼intravenous; SQ¼subcutaneous.
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exercises can substantially enhance the efficacy of other headache-relieving

therapies administered during the ED visit.

Pearl for the practitioner:
While simple common sense measures such as putting the headache
patient in a darkened, quiet room and offering an ice pack are useful
and appreciated by patients, they are often overlooked in a busy ED.

Treat Pain Appropriately

Studies are not available that have directly assessed ED treatment in pregnant

women. Indeed, pregnancy is generally an exclusion in clinical trials assessing

ED therapies. Analgesics are effective for treating migraine in the ED in non-

pregnant patients [23], and may be used when appropriate during pregnancy

and breastfeeding (Table 8.3). Often useful non-opioid treatment options are

overlooked and ED clinicians move quickly to opioids, which can result in

undesirable effects, including side effects and inadvertently promoting repeat

ED visits or drug-seeking behavior.
Nonsteroidal anti-inflammatory drugs are typically limited to the second

trimester of pregnancy [24]. Intravenous ketorolac can be safely used while

nursing because of a low milk-to-plasma ratio [6]. In a prospective, double-

blind study, 30 mg of intravenous ketorolac (Toradol) was shown to be more

effective than intranasal sumatriptan [25]. In one study, a 100 mg infusion of

tramadol (Ultram) in 100 mL saline, administered over 30 minutes, effectively

treated migraine in the ED. Tramadol is an FDA risk category C drug. The

effects of tramadol in the nursing baby are unknown, although both the

parent drug and its active metabolite are excreted into breast milk. Conse-

quently, women needing to use tramadol while lactating should pump and

discard milk after exposure, supplementing the next feeding with stored milk.

Pearl for the practitioner:
Limit nonsteroidal anti-inflammatory drugs, like intravenous ketorolac, to
the second trimester of pregnancy. Ketorolac is compatible with nursing
and is a good first-line treatment because of its low milk-to-plasma ratio.

Intravenous magnesium sulfate may also be used in the ED treatment of

migraine, with efficacy shown using 1 g intravenously [26]. It is an FDA risk

category B drug, safe in both pregnancy and lactation. In a randomized pro-

spective study, 2 g of intravenousmagnesium sulfate was as effective as 10mg of

intravenous metoclopramide and more effective than placebo [27].
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Pearl for the practitioner:
1–2 mg intravenous magnesium sulfate may safely and effectively treat
ED migraine in pregnant and lactating women.

Nursing patients can also be treated with subcutaneous sumatriptan,

which has a long track record of reliable efficacy as an emergency treat-

ment for severe headache. In a pilot study comparing headache relief with

3 mg versus 6 mg of subcutaneous sumatriptan, treatment efficacy was

similar with both doses although patients preferred the 3 mg dose [28].

Intravenous sodium valproate (Depacon) can alternatively be used in

patients with reliable contraception [29]. Dilute intravenous valproate is

typically administered by an infusion over 5–15 minutes, although efficacy

benefits have been inconsistent [30]. A small study treating 40 non-preg-

nant patients with typical migraine intravenously with 500 mg of valproate

versus 10 mg of prochlorperazine, each diluted in 10 mL of saline and

administered over 2 minutes, showed better success with prochlorperazine,

with additional rescue therapy required in 79% treated with valproate

versus 25% with prochlorperazine [31].

Pearl for the practitioner:
Though not recommended during pregnancy, subcutaneous sumatriptan
may be safely used when lactating.

Despite the fact that opioids offer only modest benefit for migraine

relief, a survey of 500 randomly-selected ED charts from patients with a

primary diagnosis of migraine showed opioids to be the most commonly

prescribed first-line ED treatment (60% of patients) [32]. This over-reli-

ance on opioids as ED treatment is particularly problematic in non-preg-

nant patients, for whom triptans offer clearly superior efficacy. Although

intramuscular opioids are easy to administer in an ED, treating headache

or other chronic pain with this class of medications can lead to frequent

return visits for more opioids. Opioids may have a greater role in pregnant

patients whose access to effective migraine-specific treatments like triptans

and dihydroergotamine is restricted. Opioids may be used as rescue ther-

apy, although a recent study showed that migraine patients treated with

opioids in the ED had longer duration visits compared with patients

treated with non-opioids, further supporting cautious use in patients with

benign headache [33]. Although frequently used to treat migraine in the

ED, meperidine (Demerol) should be avoided because of potential risks

with accumulation of metabolites, such as normeperidine. For this reason,

alternative opioids, such as hydromorphone (Dilaudid), are preferred.
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Pearl for the practitioner:
If parenteral opioids are needed as rescue therapy, avoid meperidine and
use hydromorphone instead.

Dexamethasone (Decadron) hasminimal efficacy inmost patients receiving ED
treatment of migraine, although benefit has been shown in patients with migraine
lasting>72 hours [34]. In a recent study, dexamethasone treatment in EDmigraine
patients was shown to be ineffective for preventing migraine relapse [35]. Further-
more, dexamethasone crosses the placenta and is not preferred in pregnancy.
Prednisone is an FDA risk category B drug, and may be used as rescue therapy
when acute ED treatment has failed and disabling migraine is prolonged and
unremitting [36]. Providing a short course of prednisone (e.g., 20 mg twice daily
for 5 days) can help resolve a prolonged, non-responsive headache episode.

Intranasal lidocaine (FDA risk category B) administered as a 4% solution with
the patient lying down with the head hyper-extended may be used to effectively
treat patients with recalcitrant cluster headaches. Randomized, controlled trials
using intranasal lidocaine for acute or ED treatment of migraine, however, have
produced inconsistent results [37,38]. Anecdotally, intranasal lidocaine has been
effective and can be a safer useful option for headache treatment.

Consider Trigger Point Injections or Occipital Blocks

Chapter 6 describes the benefits of trigger point injections or occipital nerve
blocks for temporary relief and prevention of recalcitrant headaches in preg-
nant women. These blocks have been used to successfully treat primary head-
aches in the ED [39]. Blocks can provide a safe and effective way to break a
prolonged headache cycle. This procedure can easily be learned by ER and
urgent care personnel. For women who are far along in their pregnancy, it is
often more comfortable for them to be leaning over with their head on the exam
table during the procedure, rather than to be in the prone position.

Pearl for the practitioner:
Occipital nerve blocks are another safe, effective treatment option that
can be performed in the ED and/or urgent care clinic.

Doctors from Kaiser Permanente in Santa Rosa, CA presented data at the
American Headache Society scientific meeting in 2005, describing benefits from
three possible non-sedating rescue therapies in patients who had failed initial
headache therapy [40]. A total of 197 patients with benign headache (including
nine pregnant women) were treated with rescue therapy with either oxygen by
face mask at 10 L/minute, a dental discluder (BestBiteTM), or bilateral greater
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occipital nerve blocks using 2mL of 0.5% bupivicaine. Average pain reductions
were 43% with oxygen, 46% with the dental device, and 56% with occipital
nerve blocks. Substantial pain reduction was achieved most consistently with
occipital nerve blocks, regardless of headache diagnosis.

Arrange Post-ED Follow-up

Migraines recur within 48 hours in one in ten to one in three patients success-
fully treated for acute migraine in the ED [23,41]. Therefore, arranging post-ED
follow-up is essential to maximize the development of a safe and effective long-
term headache management plan. As seen by our patient in room three, failure
to provide a clear post-discharge plan for persistent or recurrent headache may
result in repeat ED visits. Patients are often groggy after headache treatment
(which may also be part of the postdrome phase of the headache) and may not
be able to accurately understand or remember follow-up recommendations.
Communicating post-ED treatment recommendations can be enhanced by
providing clear, easy-to-understand written after-care instructions. Primary
headaches are most effectively managed with good outpatient support and
follow-up, providing patients with both non-medication options and medica-
tions they can administer at home, rather than waiting for headache severity
and disability to increase and precipitate a repeat ED visit. Providing a written
treatment strategy that can be modified at the follow-up visit in their headache
provider’s office can empower the patients by giving them an organized
approach to treating acute episodes.

Unfortunately, despite the recurrent nature of most non-traumatic head-
aches seen in the ED, most patients, like our case, receive limited recommenda-
tions for the treatment of recurring or future headaches or follow-up care plans.
A survey of patients receiving ED treatment for a chief complaint of headache
reported that only 22%were pain-free on discharge, with mild pain in 42% and
moderate to severe pain in the remainder [42]. Discharge medications were
provided to only 37% of patients. Migraine was the most common diagnosis,
which would typically be expected to recur. Headache returned within 24 hours
in two of three patients. Unfortunately, only 41% of patients were advised to
arrange follow-up with a physician for headache management. Lack of follow-
up planning supports the need to more effectively eliminate nausea and head
pain symptoms during the ED visit with effective therapies. Furthermore,
consistently arranging follow-up care offers a significant opportunity to reduce
the need for future ED headache care.

Pearl for the practitioner:
Expect headaches to recur in most patients presenting to the ED with
primary headache. Patients will therefore need clear (and, ideally) written
post-discharge treatment recommendations and plans for follow-up.
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Boxes 8.1–8.3 provide simple post-ED instruction sheets, along with sugges-
tions for appropriate ED and post-discharge instructions for women during
pregnancy and lactation. A summary of preferred ED headache treatments
during pregnancy and lactation is provided in Table 8.4.

Box 8.1 ED discharge instructions for headache patient

You were just treated for an acute headache episode. You will need to follow
up with your primary care provider for ongoing care of your headaches.
Please make an appointment to be seen within the next 2 weeks.

You were prescribed a small amount of medication to treat your symptoms if
they return:

For nausea
___metoclopramide
___prochlorperazine
___ondansetron
___other_____________

For pain
___acetaminophen
___other_________________

Contact your primary care provider if additional medication is needed.

Box 8.2 ED headache treatment options during pregnancy

� Urgent care/ED treatments
– Ice pack, massage, neck stretches
– Reduced lights, reduced noise, soothing music
– Intravenous rehydration
– Anti-emetic

h IV ondansetron (Zofran) 4–8 mg over 2–5 minutes
h IM promethazine (Phenergan) 12.5–25 mg, with monitoring for

akathisia
h IV/IM prochlorperazine (Compazine) 5–10 mg (over 5 minutes if

IV), with monitoring for akathisia

– Analgesic

h Hydromorphone (Dilaudid) 1–2mg IM/SQ or 0.5-1mg IV over 2–3
minutes

h Occipital nerve blocks
h Trigger point injections
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� Discharge medication recommendations

– Anti-emetic

h Zofran 4–8mg½–1 tablet every 6 hours as needed for severe nausea
(Patients may prefer orally dissolvable tablet)

h Compazine 10 mg PO every 6 hours as needed
h Compazine 25 mg PR every 6 hours as needed

– Analgesic

h Acetaminophen 650 mg PO/PR every 6 hours as needed
h Hydrocodone 10 mg (Vicodin, Norco) PO½–1 tablet every 6 hours

as needed (Prescribe no more than 15 tablets.)

– Rescue therapy

h Prednisone 20 mg tablet PO twice daily for 5 days

IM=intramuscular; IV=intravenous; PO=oral; PR=rectal;
SQ=subcutaneous

Box 8.3 ED headache treatment options during lactation

� Urgent care/ED treatments
– Ice pack, massage, neck stretches
– Reduced lights, reduced noise, soothing music
– Intravenous rehydration
– Anti-emetic

h IV ondansetron (Zofran) 4–8 mg over 2–5 minutes

– Analgesic

h Ketorolac (Toradol) 30 mg IV or 60 mg IM
h SQ sumatriptan (Imitrex) 3–6 mg (Efficacy is similar with 3 and

6 mg, with patients preferring the lower dosage.)
h IV sodium valproate (Depacon) 500 mg diluted in 10 mL saline and

administered over 5–15 minutes if reliable contraception is ensured
h Hydromorphone (Dilaudid) 1–2 mg IM/SQ or 0.5–1.0 mg IV over

2–3 minutes every 2 hours, as needed
h Occipital nerve blocks
h Trigger point injections
h IV dexamethasone (Decadron) 4 mg

� Discharge medication recommendations

– Anti-emetic
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h Ondasetron (Zofran) 4–8 mg tablets, ½–1 tablet every 6 hours as
needed for severe nausea (Patients may prefer orally dissolvable
tablets.)

– Analgesic

h Ibuprofen (Motrin) 600 mg PO every 6 hours as needed
h Naproxen (Anaprox, Naprosyn, Aleve) 500/550 mg PO every 12

hours as needed
h Imitrex 100 mg ½–1 tablet; may repeat once in 2 hours

– Rescue

h Prednisone 20 mg twice daily for 5 days
h Hydrocodone 650 (Vicodin, Norco) ½–1 tablet every 6 hours as

needed for severe pain

IM=intramuscular; IV=intravenous; PO=oral; PR=rectal;
SQ=subcutaneous

Summary

The majority of patients seen in the ER for non-traumatic headache will be

diagnosed with migraine, with secondary headaches more common in older

adults. ED headache treatment during pregnancy and lactation focuses on

intravenous rehydration and nausea management with ondansetron. Residual

pain treatments differ in women who are pregnant or nursing, although safer

options are available. Due to the recurrent nature of most headaches seen in the

ED, treatment should include clear, written discharge instructions, including

recommendations for outpatient headache management care.

Table 8.4 Preferred treatment of headache in the ED

Pregnancy Lactation

First-line Non-medication therapies

Rehydration
Ondansetron (Zofran)
Ketorolac (Toradol)—2nd
trimester only

Non-medication therapies

Rehydration
Ketorolac (Toradol)
Sumatriptan (Imitrex)
Odansetron (Zofran)

Second-line Magnesium sulfate

Tramadol (Ultram)

Magnesium sulfate

Other Hydromorphone (Dilaudid)
Intranasal lidocaine
Occipital nerve blocks
Trigger point injections

Valproate (Depacon)
Hydromorphone (Dilaudid)
Occipital nerve blocks
Trigger point injections
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Practical pointers

� While migraine is the most common etiology of headaches seen in the
ED, ominous, though fortunatelymore rare, secondary causes of head-
ache should be considered.

� Most ED headache patients will be dehydrated and require intrave-
nous hydration.

� Treatment efficacy can be enhanced by employing simple, non-drug
headache-relieving strategies, including promptly admitting the
patient to a dark, quiet room and offering an ice pack.

� Nausea should be treated aggressively, with ondansetron preferred
during pregnancy and lactation. Ondasetron can be administered
intravenously, or intramuscularly if venous access is difficult to obtain.

� Appropriate pain management includes ketorolac during the second
trimester of pregnancy and when lactating. Intravenous magnesium
can be used during pregnancy or when nursing. Sumatriptan may also
be used in lactating women. Opioids should be reserved as rescue
therapy when other treatments are ineffective.

� If opioids are necessary, hydromorphone is preferred.
� Additional rescue therapies may include occipital nerve blocks or a

short course of prednisone.
� Discharge instructions should include recommendations for treating

recurring nausea and headache, as well as outpatient follow-up care.
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Chapter 9

Work-up for Headache During Pregnancy

and Lactation

Key Chapter Points

� Most headaches seen in the emergency department are primary headaches.
Secondary headaches, though less common, need to be considered.

� Patients with new onset headache or a change in headache pattern should be
evaluated for possible secondary headaches.

� Patient history and physical examination will usually provide adequate
information to determine headache diagnosis.

� A spinal fluid examination is safe and reliable during pregnancy, with
normal values comparable to those in non-pregnant adults.

� Neuroimaging should be performed during pregnancy if medically indicated
and if the results may change treatment during pregnancy.

� Neuroimaging contrast agents can be safely used if necessary during preg-
nancy and lactation.

Keywords Lumbar puncture � Magnetic resonance imaging � Spinal fluid

This 24-year-old G1P0 in her 12th gestational week with an otherwise uncomplicated
pregnancy presented to a local emergency department for evaluation and treatment of
severe headaches. She had a history of migraine headaches and her physical exam was
normal. Because of this, her headaches were thought to be migraine. She was referred
from the emergency department to the neurology service for participation in a research
study evaluating the benefits of biofeedback in chronic headaches during pregnancy. She
was seen by the neurologist the following day and noted to be ill-appearing and covering
her eyes. She reported marked photophobia and pain with moving her eyes. She was
flushed and her skin was hot to the touch. She was febrile with a temperature of 102
degrees Fahrenheit, a heart rate of 110, and normal blood pressure. Though she reported a
prior history of migraine headaches, her current headaches were quite different. She was
sent back to the emergency department where a spinal tap was performed and the
diagnosis of viral meningitis was confirmed.

In this patient’s case, the previous diagnosis of migraine, normal neurological

examination, and desire by the emergency staff to provide safe, non-medication

treatment during pregnancy may have resulted in a delayed diagnosis of a

D.A. Marcus, P.A. Bain, Effective Migraine Treatment in Pregnant
and Lactating Women: A Practical Guide, DOI 10.1007/978-1-60327-439-5_9,
� Humana Press, a part of Springer ScienceþBusiness Media, LLC 2009
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secondary headache. As in non-pregnant patients, new headaches or a signifi-
cant change in headache activity during pregnancy requires an evaluation to
differentiate benign primary headaches from pathological headaches. Head-
ache associated with papilledema, focal neurological signs or symptoms, loss of
consciousness, or seizures suggests intracranial pathology and requires a thor-
ough history and complete medical and neurological evaluations. Fortunately,
most cases of new onset headaches during pregnancy are primary headaches,
such as migraine and tension-type. Less common but more ominous secondary
headaches, however, should always be considered.

Pearl for the practitioner:
The vast majority of headaches in pregnant women are primary migraine
or tension-type headaches. Rare, more ominous secondary headaches
must be considered.

Transient neurological symptoms, such as migraine aura, may also develop
during pregnancy. During a two-year period, 41 patients who developed tran-
sient neurological symptoms during pregnancy were evaluated [1]. Migraine
with aura was the predominant diagnosis (N=34, 83%). Additional diagnoses
in two patients were stroke and carpal tunnel syndrome, and in one patient
presyncope from anemia, multiple sclerosis, and epilepsy were noted. Patients
were followed yearly for five years with no reports of cerebrovascular episodes
in any patient during that time. Although this study showed that transient
neurological symptoms occurring during pregnancy were typically migraine-
related, all women developing a new or worsening of a typical migraine aura or
other transient neurological symptoms should have a thorough history and
detailed medical and neurological evaluations.

The work-up of suspected secondary headaches includes a thorough
history, a focused physical and neurological exam, and, at times, specialized
testing such as spinal fluid examination and/or brain imaging. This chapter
will provide an overview of the secondary headache evaluation, and provide
recommendations regarding indications for specialized testing during preg-
nancy and lactation.

Headache History

Patients presenting with a complaint of new headache or change in head-
ache pattern should be questioned about their general health, as well as
headache activity. A series of questions can be used to help determine both
a likely preliminary diagnosis and the need for additional testing (Box 9.1).
Always ask patients to identify how many different types of headaches they
have. If they have more than one headache, ask them to answer questions
for their most severe and their mildest headache separately. Often patients
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Box 9.1 Questions to be answered by new headache patients (Adapted from
Marcus DA. Chronic pain. A primary care guide to practical management.
2nd edition, Humana Press, Totowa, NJ, 2008.)

1. How long have your headaches been the way they are now?
If new or change in headache occurred within past 2 years, consider more
extensive evaluation.

2. Do you have one type of headache or more?
If >1 type, ask questions to identify each type of headache.

3. Does your headache occur intermittently, or do you always have head
pain?

Ask about frequent prescription or over-the-counter analgesic use if daily.

4. How often do you get your headache?
Frequent headaches may be due to analgesic overuse or may signal a
secondary headache.

5. How long does each headache episode typically last?
Headaches lasting<2 hours may indicate cluster headache, though this is
an uncommon diagnosis in women of childbearing age. Migraines usually
last 4–72 hours. Also, the time course of headache may dictate therapy:
short-acting medications are best for headaches that reach maximum
intensity quickly; long-acting medications are often needed for headaches
lasting �12 hours.

6. What do you typically do when you have a headache?

a. Are usual activities reduced or curtailed?
b. Do you go to bed?
c. Do you need to turn off the television, radio, or lights in the room?
Headache-related disability or sensitivity to noise or lights suggest
migraine.

7. Are you having a headache right now? If so, is this how severe your
headaches usually get, or is this an especially ‘‘good’’ or ‘‘bad’’ day?

Patient behavior in the clinic can be compared with historical reports if
the patient is having a typical headache during the examination.

8. Where is the pain located? Is it always in the same location?
Headache pain typically shifts among various areas on the head during
different headache episodes. Pain that is always located in the same spot
(with the exception of cluster headache, which usually involves the same
eye with each episode) or is located in the back of the head or neck often
requires additional work-up.

9. Any other new problems since the headache began?
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Identification of new medical (e.g., fever, weight loss, or other constitu-
tional or system complaints) or neurological symptoms will suggest the
need for additional evaluations.

10. Do you have family members with similar headaches?
Migraine headaches often run in families. If one parent has migraine, his
or her child has a 50% chance of developing migraines. If both parents
have migraine headaches, this risk increases to 75%.

who report >2 different headaches actually have only one or two unique types
of headache, with differences in severity interpreted by the patient as separate
headache disorders.

Red Flags/Alarm Symptoms

Alteration in headache pattern unrelated to change in medication, exposures,
etc., is often cause for a more detailed evaluation. Any new headache, whether
mild or severe, is important to assess. Although patients often worry that their
headaches may be caused by brain tumors, most patients presenting with head-
ache related to brain tumor have a variety of neurological complaints, including
mental status or cognitive changes as well as focal neurological deficits. Head-
ache is usually not the most prominent presenting symptom in patients
ultimately diagnosed with brain tumors.

Taking a thorough headache-related history can help to identify red flags
that may signify a secondary headache, including common causes of pathologic
headache, like infection and trauma (Box 9.2). Several clinical characteristics
have been associated with serious intracranial pathology [2]:

� New onset headache or significant change in headache character within two
years;

� Posterior head or neck pain;
� Patient �50 years of age;
� Abnormal neurological examination.

Patients with red flags or any of the four features suggesting possible intra-
cranial pathology will require more detailed evaluation. Additional alarm
symptoms that warrant more detailed examination include seizures, loss of
consciousness, fever, and weight loss.

Pearl for the practitioner:
Clinicians need to evaluate patients for possible red flag signs and symp-
toms that may suggest significant underlying pathology and secondary
headaches.
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Box 9.2 Red flags suggesting need for additional work-up

� Trauma
� Fever
� Seizures
� Loss of consciousness
� Change in previously stable headache pattern
� History of malignancy
� Neurological symptoms or signs
� Unexplained weight loss
� Age >50 years

Physical Examination

Focused, but thorough, general physical and neurological exams are necessary and
can be accomplished in a short period of time if a methodical approach is used.
The physical examination of the headache patient should include a general exam-
ination of the lungs, heart, and abdomen, as well as a detailed examination of the
scalp and neck (Box 9.3). Repeatedly using the same sequence of examination tests
in each patient results in an efficient and complete evaluation. Blood work may be
indicated in patients with symptoms or signs suggesting specific medical illnesses
and in patients >50 years old (e.g., to rule out giant cell or temporal arteritis).

Box 9.3 Evaluation of new-onset or worrisome headaches (Adapted from
Marcus DA. Chronic pain. A primary care guide to practical management.
2nd edition, Humana Press, Totowa, NJ, 2008.)

� History and physical examination

– Complete review of systems
– Vital signs (including weight, temperature, blood pressure, heart rate,

and respirations)
– Cervical spine examination

& Resting posture in a normal or forward position
& Active range of motion for decreased movement or crepitance
& Palpation for localized tenderness

– Neurological evaluation

& Gait
& Fundoscopy for papilledemaa

& Assess symmetry of face and eye movements
& Strength and reflex testing
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& Sensation to touch
& Able to identify 2 of 3 numbers drawn in the palm without looking

� Laboratory

– Radiological testing

& Computed tomography or magnetic resonance imaging (MRI) of
brain if red flags present/secondary headache is suspected and test-
ing will change treatment recommendations

& X-ray cervical spine for mechanical abnormalitiesb if testing will
change treatment recommendations

& MRI of cervical spine for radiculopathyc if testing will change treat-
ment recommendations

– Lab work when medical history or examination suggests general med-
ical illness

& Autoimmune tests (antinuclear antibody), though rarely helpful as
frequent false positives

& Hematology (blood count)

� Sedimentation rate/C-reactive protein and temporal arteritis
workup for new headache in patients aged >50 years

� Anemia, low platelets in pre-eclampsia/eclampsia

& Chemistries (electrolytes; liver and kidney function tests)
& Urinalysis for proteinuria in pre-eclampsia/eclampsia
& Endocrine (thyroid function tests)
& Infectious (rapid plasma reagin for syphilis, HIV testing)

aFundoscopic examination may be enhanced by using the Welch Allyn
Panoptic fundoscope, which provides a magnified view for easier viewing.
(Details available at http://www.welchallyn.com/promotions/PanOptic).
bMechanical abnormalities include abnormal posture, restricted range of
motion, or pain reproduced with neck motion.
cRadiculopathy should be considered if focal strength, reflex, or sensory loss
in an arm is present.

Specialized testing (including a spinal fluid examination and neuroimaging)
may be indicated in patients whose histories or examinations suggest secondary
causes of headache, such as meningitis, brain tumors, subarachnoid hemor-
rhage, or intracranial aneurysms. Radiographic imaging of the cervical spine is
typically delayed until after delivery, unless treatment will be altered based on
results during pregnancy.
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Pearl for the practitioner:

Specialized testing (spinal fluid examination and/or neuroimaging) may
be indicated in patients with historical features or examination findings
suggesting secondary causes of headache.

Spinal Fluid Examination

A lumbar puncture is important in cases of suspected inflammatory disease

(such as meningitis), subarachnoid hemorrhage, or benign intracranial hyper-

tension. As in non-pregnant patients, an imaging study of the head should be

performed prior to lumbar puncture when:

� Headache began after trauma;
� Increased intracranial pressure or hemorrhage is suspected;
� Seizure has occurred;
� Patient has altered level of consciousness or focal neurological signs.

Pearl for the practitioner:
Spinal fluid evaluation should be considered when the differential diag-
nosis includes inflammatory/infectious disease, subarachnoid hemor-
rhage, or benign intracranial hypertension.

Spinal fluid examinations can be safely performed and easily interpreted during

pregnancy, with appearance, opening pressure, cell count, and protein levels

similar between non-pregnant and pregnant women [3]. A comparison of spinal

fluid examinations in women who had spinal anesthesia performed for delivery

(N=44) or tubal ligation (N=22) showed no differences in opening pressure,

cell count, or protein levels between patient groups [3]. In addition, spinal fluid

results were unaffected by active labor, length of gestation, and type of delivery

(vaginal versus Cesarean section). Therefore, abnormal values obtained during

pregnancy should not be attributed to the pregnancy itself, but must be further

evaluated as in the non-pregnant patient.
As in non-pregnant or lactating patients, the spinal fluid examination for

headache during pregnancy or when nursing should include assessments of

opening pressure, fluid appearance, cell count, protein, and glucose. Head-

ache may occur in patients with elevated pressures, such as benign intracra-

nial hypertension, or low pressures, such as low pressure post-spinal

anesthesia. Cytology should be evaluated in patients with a history of malig-

nancy. Additional testing for infectious conditions will also be needed in
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immuno-compromised or immune-suppressed patients. Expected normal

lumbar puncture results are given in Table 9.1 [4].

Pearl for the practitioner:
Spinal fluid examination during pregnancy should produce similar nor-
mal results to those seen in non-pregnant women. Abnormal spinal fluid
results should not be attributed to pregnancy.

Neuroimaging

In general, neuroimaging studies are not recommended for any patient with

chronic headache unless she develops a new headache pattern or abnormal

neurological signs or symptoms, such as focal abnormalities, mental status

changes, or seizures [5]. Abnormalities on magnetic resonance imaging (MRI)

scans are expected to be present in a significant minority of headache sufferers

[6]. The most common abnormalities are nonspecific white matter changes,

which occur in about 30% of migraine patients. The etiology and significance

of these white matter changes are uncertain.
Neuroimaging is often necessary in patients with a change in headache

pattern, with or without evidence of focal neurological abnormalities. Imaging

studies should be considered when the patient’s history or examination suggests

neurological conditions for which an imaging study will potentially alter treat-

ment during pregnancy (Box 9.4). In both pregnant and non-pregnant patients,

MRI is preferred over computed tomography (CT) when brain imaging is

recommended for non-emergent or non-traumatic headache. MRI provides a

clearer picture of soft tissues and brain structures, while CT better clarifies

hemorrhage and fractures. CT imaging, therefore, is generally preferred in

patients with headache following acute trauma or when intracranial bleeding

is suspected.

Table 9.1 Normal adult lumbar puncture results (Based on [4])

Test Normal value

Appearance Clear and colorless

Opening pressure in lateral
recumbent position

180 mm H2O

(200–250 mm H2O in obese patient)
White blood cells 0–5 mononuclear cells (lymphocytes

and monocytes)

0 polymorphonuclear leukocytes
Glucose 65% of serum glucose

<45 mg/dL is abnormal
Protein �50 mg/dL
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Pearl for the practitioner:
MRI is the preferred neuroimaging study for patients with non-traumatic
headache. CT is preferred after trauma or when intracranial hemorrhage
is suspected.

Box 9.4 Differential diagnoses in pregnant headache patients suggesting
consideration for neuroimaging and/or other testing

� Benign intracranial hypertension (pseudotumor cerebri)—lumbar puncture
� Central venous thrombosis—MR venogram
� Cerebrovascular accident (hemorrhagic or thrombotic)—MRI
� Eclampsia with neurological complications—urinalysis, hematology
� Metastatic disease (e.g., patients with breast cancer, melanoma, or chor-

iocarcinoma)—MRI
� Subarachnoid hemorrhage/possible intracranial aneurysm—CT scan,

MR angiogram
� Trauma (e.g., with subdural hematoma)—CT
� Tumor (e.g., pituitary adenoma or meningioma)—MRI
� Vasculitis (e.g., in patients with systemic lupus erythematosus)—MRI,

autoimmune tests, hematology, urinalysis

CT=computed tomography, MR=magnetic resonance, MRI=magnetic
resonance imaging

In a retrospective review of 63 pregnant women reporting to an emergency
department for a primary complaint of headache,MRI or CT studies were normal
or revealed only incidental/nonspecific findings in most of these women (73%) [7].
Pathological conditions included sinusitis (8%), cerebral venous thrombosis (6%),
reversible posterior leukoencephalopathy/eclampsia (6%), benign intracranial
hypertension (pseudotumor cerebri) (3%), and intracranial hemorrhage (3%).
Among patients with abnormal neurological examinations, a pathological condi-
tion was identified in 38% of patients. Among patients with normal neurological
examinations, a pathological scan occurred in 19% of patients. Therefore,
although the presence of an abnormal neurological exam predicts increased like-
lihood of intracranial pathology, absence of an abnormal examination alone does
not provide adequate assurance of no intracranial pathology.

Pearl for the practitioner:
A normal neurological examination alone is not sensitive enough to
exclude intracranial pathology. Neuroimaging may still be indicated
even if the neurological exam is normal.
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Computed Tomography

Although radiation is preferably avoided during pregnancy, CT imaging may

be necessary in some women with head trauma, abnormal neurological exam-

inations, or headaches suggesting intracranial hemorrhage. CT should be uti-

lized in those cases where it is consideredmedically necessary and the results will

potentially change treatment during pregnancy. Fetal effects depend on both

the timing and dosage of radiation exposure (Table 9.2) [8]. In general, fetal

radiation exposure from a maternal head CT is well below levels that have been

linked to fetal effects (Table 9.3) [9–11]. Fetal exposure to ionizing radiation

from a maternal head CT is extremely low (<0.005 mGy) and considered to be

substantially less risky for the fetus than not identifying and treating potentially

serious neurological conditions in the mother [12]. In a recent paper, the safety

of maternal head CT was further supported by arguing that, while the risk of

childhood leukemia was increased after exposure to 1–2 rads in utero, the

average head CT results in an estimated fetal radiation dose of <0.01 rad [13].

(For conversion, 1 rad=10 mGy). Fetal exposure from a maternal head CT

results from scatter throughout the body rather than directed radiation. There-

fore, abdominal shielding will do little to reduce fetal radiation exposure from a

head CT, although it may reduce maternal anxiety.

Table 9.3 Typical radiation doses (Based on [9,10,11])

Rad mGy

Fetal exposure
from cervical
spine x-ray

<1 rad <0.001 mGy

Fetal exposure
from maternal
head CT

<1 rad <0.005 mGy

Safe fetal dose <5 rads <50 mGy

Doses with fetal
effects

20–40 rads between 8 and 15 weeks
gestation increases risk for mental
retardation

300–1000 mGy increases
risks for failure to
implant, abortion, growth
retardation, central
nervous system effects

Table 9.2 Teratogenic effects of radiation exposure (Based on [8])

Weeks
gestation

Developmental
stage Fetal effects

Radiation dose threshold
(mGy)

0–2 Pre-implantation No effect or death 50–100

2–8 Organogenesis Malformations

Growth retardation

200

8–15 Early fetal
development

Mental retardation 60–310

16–25 Later fetal
development

Mental retardation 250–280
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Pearl for the practitioner:
Fetal exposure to ionizing radiation from amaternal headCT is extremely
low and considered to be substantially less risky for the fetus than an
undiagnosed, potentially serious intracranial condition in the mother.

Magnetic Resonance Imaging

Magnetic resonance imaging (MRI) is preferred over traditional radiographic

testing during pregnancy. MRI exposure during pregnancy is generally consid-

ered to be safe [14], with no negative sequelae identified during evaluations of

three-year-olds exposed to MRI in utero [15] or the offspring of female MRI

technicians [16]. Currently, the American College of Radiology recommends

MRI during pregnancy to avoid exposure to ionizing radiation when imaging

studies are needed and the results of testing may change patient care [17].

Furthermore, cerebral vasculature may be effectively visualized using non-

invasive MRI angiography or venography.

Pearl for the practitioner:
MRI is the preferred brain imaging modality, if necessary, in pregnant
women because of its lack of ionizing radiation.

Contrast Agents During Pregnancy

The 11th European Symposium on Urogenital Radiology conducted an

extensive literature review of the use of iodinated and gadolinium con-

trast during pregnancy and lactation [18]. Recommendations are given in

Table 9.4. In general, contrast agents may be used during pregnancy

Table 9.4 Recommendations for using contrast agents (Based on [18])

Contrast
agent Pregnancy Lactation

Iodinated
contrast

Use when necessary information will be gathered
from imaging study. Contrast improves
identification of tumors and abscesses.

Screen newborn for thyroid function.

Safe to continue nursing
after exposure

Gadolinium
contrast

Use when necessary information will be gathered
from imaging study. Contrast improves
identification of tumors and abscesses.

Safe to continue nursing
after exposure
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when they are deemed necessary [18]. Contrast agents are particularly
helpful in identifying secondary causes of headache, such as neoplasms
and abscesses, that may be missed on a non-contrasted study. Maternal
exposure to iodinated contrast agents during pregnancy can depress fetal
and neonatal thyroid function. The fetal thyroid begins synthesizing thyr-
oxine (T4) by 12 weeks of gestation and triiodothyronine (T3) after 30
weeks. In general, infants are screened for hypothyroidism during their
first week of life, with this screening particularly imperative in babies
exposed to in utero iodinated contrast. Fortunately, no fetal effects have
been documented from intrauterine gadolinium exposure.

Pearl for the practitioner:
Iodinated contrast imaging (e.g., CT with contrast) can depress neonatal
thyroid function. MRI is preferred over CT with contrast. If CT with
contrast is necessary, thyroid function in the neonate should be checked in
the first postpartum week. Contrast with MRI (i.e., gadolinium) is con-
sidered to be safe for the developing baby.

Contrast Agents During Lactation

Only small amounts of iodinated or gadolinium contrast agents are expected in
breast milk [18]. For example, a study testing gadolinium excretion into breast
milk in 20 lactating women showed that <0.04% of the administered dose was
excreted into the breast milk, which is over 100 times below the permitted
neonatal intravenous dosage [19]. Consequently, the 11th European Sympo-
sium onUrogenital Radiology recommended no temporary cessation of breast-
feeding when contrast agents are used in lactating women [18]. This recommen-
dation to continue to nurse after exposure to contrast agents has been supported
by others, who argue that temporarily discontinuing breastfeeding is not scien-
tifically indicated and may result in undesirable exposure for the baby to non-
physiological formula, introduction of foreign proteins, and subsequent pro-
blems with nursing or refusal to breastfeed [20].

Summary

The general principles guiding headache evaluation in non-pregnant patients
similarly apply during pregnancy and lactation. A detailed history is the most
important diagnostic tool in headache patients. All patients will additionally
require a complete medical evaluation and neurological screening. Specialized
testing is guided by the differential diagnosis; however, spinal fluid examina-
tions and neuroimaging should be performed in patients for whom the testing is
necessary and the results will potentially modify treatment.
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Practical pointers:

� Most headaches in pregnant women are primary headaches, usually
migraine and tension-type. Secondary headaches are rare, but poten-
tially ominous and should be considered.

� A thorough history is essential when evaluating headache. Questions
should target identifying possible alarm symptoms/red flags.

� Focused physical and neurological exams can be performed efficiently,
especially if a consistent, methodical approach is used.

� Spinal fluid examination may be indicated in cases of suspected infec-
tion, inflammation, subarachnoid hemorrhage, or benign intracranial
hypertension. Normal spinal fluid findings are similar in pregnant and
non-pregnant women.

� If brain imaging is necessary, MRI is the preferred test as it does not
use ionizing radiation. CT may be preferred in cases of trauma or
suspected hemorrhage.

� Contrast agents, if necessary, may be used when pregnant or breast-
feeding. Iodinated agents used with CT scanning can depress fetal
thyroid and thus, if used, require thyroid testing of the newborn during
the first week of life.
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Chapter 10

Patient Headache Resources

Key Chapter Points

� Patients who have recurrent headaches are usually very eager to learn as
much as they can about their headache condition.

� Patient education can empower patients to participate more fully in their
headache care.

� Patient education is an often overlooked facet of good headache care.
� Many well done, easy-to-read patient educational materials are available

covering a wide variety of headache topics.
� This chapter provides practical patient handouts and resources that can be

used in a busy clinical practice. A CD-ROM accompanies this book that
contains the patient handouts, allowing for easy reprinting.

Keywords Education � Exercise � Handout � Reference � Relaxation� Training

Educating patients is an essential, though often overlooked, component of
effective headache management. In an interesting survey, both headache doc-
tors and headache patients were asked about important aspects of care [1].
Education was the top priority for patients, but was considered important by
only a minority of doctors. Additionally, 86% of the patients rated the receipt
of answers to their questions as important compared with only 15% of doctors.
Similarly, educating patients about headaches and teaching patients how to
treat attacks were rated important by 72% of patients and only 15% of doctors.
Although patients understand the importance of education, clinicians have only
recently realized the valuable therapeutic value that education has in the com-
prehensive care of headache patients. Educated patients usually feel more
empowered to take a more active role in the treatment of their headaches.

Pearl for the practitioner:
Patients with recurring headaches are often eager to learn as much as they
can about their headache condition.

D.A. Marcus, P.A. Bain, Effective Migraine Treatment in Pregnant
and Lactating Women: A Practical Guide, DOI 10.1007/978-1-60327-439-5_10,
� Humana Press, a part of Springer ScienceþBusiness Media, LLC 2009
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Unfortunately, adequately educating headache patients during a busy office
visit can sometimes be challenging. Many issues often have to be covered in the
brief time allotted for an office visit. Take-home handouts can provide valuable
information to supplement and reinforce education received during office visits.
Materials can be provided to explain treatment recommendations and promote
specific skill training. Routinely incorporating written materials into headache
visits can substantially improve headache care. For example, patients provided
with self-administered educational materials for learning pain management
skills for home use experienced considerable reductions in headache frequency
and disability (Fig. 10.1) [2].

Pearl for the practitioner:
Providing patient education materials and resources is an effective, time
efficient component of good headache care.

This chapter contains a wide variety of patient handouts and educational
materials that can be reproduced and given to patients. A CD-ROM accom-
panies this book that contains these handouts, allowing for easy downloading
and printing. Here is a listing of the handouts available in this chapter:

� General information

– When you’re ready to get pregnant
& Important proactive treatment recommendations before conception

– Now that you’re pregnant
& Various headache treatment options during pregnancy and lactation

– After you’ve delivered
& Effective treatment options that can be used when nursing

– Daily headache diary
& Weekly headache and treatment recording log to assist with identifying

headache and medication use patterns and response to treatment
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Fig. 10.1 Benefits of self-administered psychological pain management (Based on [2])
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� Headache treatment

– Now that I’m trying to get pregnant, what can I do when I get a headache?
& Stratified approach to safe acute headache treatment during

pregnancy.
– What non-drug treatments are effective for treating headaches?

& Broad overview of the wide range of effective non-drug treatments
– Practicing relaxation techniques

& Instruction on using a variety of relaxation techniques
– Stress management

& Introduction to stress management
– Headache-reducing exercises

& Instructional guide for aerobic and stretching exercises

� Nausea treatment

– What can I do if I’m feeling nauseated during my pregnancy?
& Dietary tips to help reduce pregnancy-related nausea

� Additional headache resources

– Where can I find reliable online information about migraine and other
headaches?
& List of useful Internet headache resources, including resources useful

for pregnant and breastfeeding patients
– Where can I learn more about managing my headaches?

& List of books and other resources for managing headaches

Patient handouts are not designed to replace good communication with the

healthcare provider; however, these sheets can reinforce and supplement those

messages provided during a visit. In addition, providing written materials also

increases both the clarity and the credibility of recommendations, and saves

time during an already full clinic visit.
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General Information

When you’re ready to get pregnant . . .

Congratulations on your decision to have a baby. The best time to prepare for
your pregnancy is before you become pregnant. This is the ideal time to make
decisions about safer headache treatments.

The good news is that most women experience headache improvement with
pregnancy:

� Headaches improve for about four in every five women by the third
trimester.

� Headaches often don’t improve until the early second trimester.
� Even if your headaches improve, you may still continue to have some

troublesome headaches that will need treatment.
� Safer and effective treatments are available when trying to get pregnant and

after you have become pregnant.

Before you start trying to get pregnant, you should talk to your doctor about
your headache treatment. You will need to:

� Learn safe and effective non-drug treatments that you can use to control
headaches throughout your pregnancy and after delivery.

� Make sure the headache medications you are using are safe for you to take
when trying to get pregnant and throughout pregnancy. This reduces risks to
the baby if you become pregnant while taking the medications.

� Try to get your headache pattern under as good control as possible before
becoming pregnant.

� Talk to your doctor before using any non-prescription medications and
supplements to make sure they are safe during pregnancy.

Often, medication choices need to change with pregnancy to make sure you
minimize risks to your baby.

Remember, there are many safer and effective non-drug and drug treatments
for you to use throughout your pregnancy. Making treatment changes before
you become pregnant is the best way to provide the safest treatments for your
developing baby.
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Now that you’re pregnant . . .

Congratulations on becoming pregnant!

As soon as you know that you’re pregnant, make an appointment to talk to

your doctor about your headaches. You will need to learn:

� Safe and effective non-drug treatments to control your headaches;
� Which medications you can safely take for pain and nausea;
� Which medications you can safely take to prevent headaches if this becomes

necessary;
� What to do if your headaches get worse.

Let your doctor know:

� What your current headache pattern is like;
� If there has been any recent change in your headaches;
� If you are having any other medical problems besides headaches;
� What over-the-counter medications you are taking;
� What supplements, vitamins, minerals, and herbs you are taking;
� What prescription medications you are taking and who prescribed them.

Know that you are not expected to suffer with your headaches during preg-

nancy. Headaches improve for four in every five women, so the odds are good
that your headaches will get better.

General recommendations for pregnant patients who have headaches:

� Quit smoking.
� Eat regular meals and snacks—don’t skip meals, especially breakfast.
� Get a good night’s sleep every night.
� Learn effective relaxation techniques.
� Learn headache-relieving neck stretching exercises.
� Don’t use over-the-counter, herbal, or supplement remedies without first

discussing them with your healthcare provider.
� Use safe and effective therapies to treat and relieve nausea.
� Develop a plan for treating severe headaches with your doctor. Make sure

you know which treatments to try first.
� Talk to your doctor about prevention therapy if you are having frequent

severe headaches.

Effectively treating your headaches will allow you to better enjoy your pregnancy.

Even if your headaches aren’t a problem during pregnancy, talk to your doctor
about safer treatment options that can be used if you decide to breastfeed your

baby. Most women experience a return of their previous headaches after delivery.

Fortunately, breastfeeding often delays the return of headaches. There are more

headache treatment options available when you’re breastfeeding compared to
during pregnancy. Some medications should be avoided during breastfeeding.

Work with your provider to develop a safe, effective treatment plan.
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After you’ve delivered . . .

Congratulations on your new arrival! An exciting new chapter in your life has

begun!

While four out of five women note improvement in their headache pattern by

the third trimester, headaches usually return after delivery. Headaches may

return after your baby is born because of changes in:

� Hormone levels;
� Your sleep pattern;
� Stress associated with the new arrival and changing routines.

All of these factors can contribute to the return of the headaches.

After your baby is born, your headaches can affect both you and your ability

to interact with your baby—so there are now even more reasons to effectively

control your headaches.Medications you use for your headaches can also affect

the baby if you are nursing, so talk to your healthcare provider about which

medications can be safely used when nursing. Fortunately, many effective

headache treatments can be used while breastfeeding.

The decision to breastfeed your infant is an important one. There are many

health benefits for the breastfed newborn, as well as the breastfeeding mother:

� Benefits for the baby from breastfeeding:
– Ideal nutrition;
– Gives baby important hormones and immune factors;
– Reduces infant infections;
– Promotes bonding with mom.

� Benefits for the mother from breastfeeding:
– Delays return of headaches;
– Helps improve needed weight loss after delivery;
– Reduces the risk for developing breast and ovarian cancer;
– Reduces the risk for developing rheumatoid arthritis;
– Promotes bonding with baby.

If you decide to nurse your baby:

� Arrange an office visit with your healthcare provider soon after delivery to
develop a safe, effective treatment plan.

� Review non-drug approaches to treat headaches.
� Keep track of your headaches using a headache diary.
� Learn how and when to safely store breast milk in case you need to supple-

ment feedings.
� Talk to your provider about safe and effective contraceptive methods that

can be used when breastfeeding.
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Daily Headache Diary
Name: ____________________________ First day of diary (Sunday) ____/____/_______

Day Migraine Severity Treatments

None Mild Moderate Severe Medications Non-medications

Sunday

Morning

Noon

Evening

Bedtime

Monday

Morning

Noon

Evening

Bedtime

Tuesday

Morning

Noon

Evening

Bedtime

Wednesday

Morning

Noon

Evening

Bedtime

Thursday

Morning

Noon

Evening

Bedtime

Friday

Morning

Noon

Evening

Bedtime

Saturday

Morning

Noon

Evening

Bedtime

Instructions: record headache severity every day, four times daily. Also record all treatment
you used each day.
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Headache Treatment

Now that I’m trying to get pregnant, what can I do when I get
a headache?

Acute migraine medications are used to treat severe migraine episodes. Regu-

larly using acute medications more than two days per week can worsen your

headaches and result in medication overuse or rebound headaches. Let your

doctor know if you are using or need to use acute medication more than two

days per week.

When you get a migraine, remember the following principles:

� Start with non-drug treatments.
� Don’t take medication for mild headaches.

– When you take a medication, use only medications recommended by your
doctor and use the recommended dose.

� If nausea occurs with your migraine, ask your doctor for recommendations
to treat and reduce nausea.

When you get a mild migraine:

� Apply heat or ice (whichever you find more soothing) for 20 minutes to your
temples or neck.

� Begin relaxation techniques: deep breathing, imagery, or biofeedback.
� Use acupressure techniques (described in What non-drug treatments are

effective for treating headaches? handout).
� Include positive messages about good expectations.
� Do oscillatory movements (described inHeadache-reducing exercises handout).
� Perform exercises that stretch your painful area. Be sure to stretch slowly,

and only to the point of first feeling a stretching sensation.
� Use distraction techniques.
� Don’t give up—combining and repeating these techniques is usually helpful.

When you get a moderate migraine:

� Use those techniques for mild migraine.
� If non-drug treatments haven’t worked, use acetaminophen.
� Treat nausea with non-drug therapies and, if necessary, medications (See

What can I do if I’m feeling nauseated during my pregnancy handout.)

When you get a severe migraine:

� Use the tools for mild plus moderate migraine.
� If acetaminophen and non-drug treatments haven’t worked, talk to your

doctor about other treatments, such as benadryl, lidocaine nasal spray, or a
mild narcotic.

� If possible, going to sleep can turn off a severe migraine.
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Keep track of your headaches in diaries and bring completed diaries to your
next visit to see how well your treatment is working. Mark when you get a
headache, how bad it was on a 1–10 scale, whether you had significant nausea
with it, and how well your treatments worked.

Do not use any additional over-the-counter, supplement, or prescription
drugs without first talking with your healthcare provider.
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What non-drug treatments are effective for treating headaches?

Non-drug acute headache treatments are designed to block pain messages by

sending other signals through the nerves and spinal cord. It’s hard for your

brain to focus on one thing when it’s bombarded with lots of other signals. Pain

management techniques are designed to overload brain circuits, blocking trans-

mission of migraine signals. This is similar to having difficulty balancing your

checkbook when the television’s blaring, the phone is ringing, and toddlers are

running through the house. When your brain is occupied with relaxation

techniques, moving joints and muscles, or focusing on other activities, it’s

harder for the brain to have enough excess capacity to also transmit pain

messages.
Try to combine several of the following techniques together to maximize the

headache relief benefit. Don’t be discouraged if these techniques don’t always

work. Try to use them before your migraine becomes severe. You can also use

these in conjunction with doctor-approved migraine medications.

� Apply heat or ice (whichever you find more soothing) for 20 minutes to your
temples or neck.

� Begin relaxation techniques: deep breathing, imagery, or biofeedback. Ask
your provider if he/she can recommend a local expert who specializes in
teaching these techniques.

� Include positive messages about good expectations.
� Do oscillatory movements (described in Headache-reducing exercises

handout).
� Perform exercises that stretch your painful area. Be sure to stretch slowly,

and only to the point of first feeling a stretching sensation.
� Use distraction techniques.
� Try acupuncture.
� If other treatments aren’t helping, some people find their headache goes

away after a nap. See if sleep can turn off your headache.

Relaxation and biofeedback

� Progressive muscle relaxation involves alternatively contracting and relax-
ing muscles throughout your body. Close your eyes and practice first ten-
sing and then relaxing individual muscles in different parts of your body,
starting at your feet and moving toward your neck and face. Hold the
tension for 10–15 seconds, and then release it. Tense and release the muscles
in your legs, then abdomen, then arms, then shoulders, then neck, then jaw,
then eyes, then forehead. Focus on the sensations of the muscles when they
are no longer tensed. When you are familiar with this exercise, you will
begin to recognize when your muscles are abnormally tensed, even if you
don’t feel ‘‘stressed.’’ For example, you may notice jaw and neck tension
when sitting in traffic or waiting in a line at the store. Once you feel this
tension, work to release it.
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� Cue-controlled relaxation uses a combination of deep breathing and repeti-
tion of the word ‘‘relax.’’ Begin this exercise with a slow, deep, abdominal
breath. Place your hand over your abdomen to ensure that it is moving in
and out with each breath. After inhaling, hold for 5–10 seconds, then exhale,
slowly repeating the word ‘‘relax.’’ Repeat. After you are comfortable with
this technique, you should be able to close your eyes and take a deep breath
as above before confronting stressful situations, like a doctor’s visit, meeting
with the boss, or discussion with your spouse. This will relax your system to
reduce the impact of the stressful situations on your pain-provoking phy-
siology and headaches.

Cognitive restructuring

� Replace negative, catastrophic thinking with positive, helpful messages:
– Instead of thinking, ‘‘My day is ruined now,’’ tell yourself, ‘‘This migraine

will become more manageable soon.’’
– Instead of, ‘‘Nothing ever gets rid of my migraine,’’ tell yourself, ‘‘If I use

my acute migraine treatments, the pain will improve soon.’’
– Instead of, ‘‘Life’s not fair. Why me?’’ remind yourself, ‘‘I have good tools

to help control my migraine.’’

Distraction

� Many people suggest lying down in a quiet room when a migraine starts.
While this may be necessary when the pain is very severe, you want to try to
distract your brain by increasing pleasant stimulation when a migraine
starts. When your migraine is still mild-to-moderate, try going for a walk
outside, singing to the radio, taking a bike ride, hitting a few golf balls in the
backyard, tossing the ball to your dog, or some other pleasurable activity.
Avoid activities that are frustrating, require substantial mental exertion, or
don’t require active engagement (like television viewing).

Heat, ice, and neck stretches

� Apply heat or ice (whichever you find more soothing) for 20 minutes to the
neck and shoulders.

� Positional distraction: Place a 1- to 2-inch high stack of books on the floor.
Lie on the floor, with the back of your head resting on the books. The edge of
the books should be near the middle of your head, so that your neck is free.
Relax so that your head moves up from your neck.

� Trigger point compression: You may notice certain spots on your neck
muscles that aggravate your pain when you press them. These are called
trigger points. Apply pressure to any trigger points with your fingers and
hold for 12–60 seconds. Release the pressure, and proceed with your usual
stretching exercises. Some physical therapists recommend a Theracane
(www.theracane.com) to help apply pressure to hard-to-reach trigger points.

� Oscillatory movements: perform slow, gentle, rhythmic, side-to-side move-
ments of the neck. Face forward and turn your head 1–2 inches, turning
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away from the painful side. Return to facing forward. Repeat at a rate of
about one turn per second, for a total of 30 seconds. Rest for 30 seconds; then
repeat until no further relief is noted. Now turn your head toward the painful
side and back, as above.

� Perform neck stretches (described in Headache-reducing exercises handout).

Acupressure

� Find a depression in the middle of your neck between the neck muscles and
move up within this depression to where the neck meets the skull. Rub the
area where the neck muscles attach to the skull firmly for 2–3 minutes with
deep circular movements.

� Find a depression at each temple, immediately behind your eyebrows. Rub
firmly and deeply for 1 minute.

� Find a depression between your eyebrows. Rub firmly and deeply for 1
minute.

� Find the muscle that lies in the web between your thumb and index finger by
compressing this area with the thumb and index finger from your other hand.
Deeply and firmly make circular motions over this area for 5 minutes.
Repeat with your other hand.

Sleep

� Going to bed with a migraine should be reserved for severe episodes asso-
ciated with nausea that prevents physical activity.

� Sleep can effectively shut off serotonin-activated pain pathways. Some peo-
ple find a 1-hour nap effectively relieves their migraine. Unless your head-
ache is severe, avoid bed unless you also experience fairly prompt headache
relief from brief sleep.
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Practicing relaxation techniques

Relaxation techniques are very effective for controlling chronic headaches.
These techniques have been shown to be very effective during pregnancy and
while nursing. Interestingly, headache reduction from relaxation techniques is
just as good as that from typical headache medications. The good news is you
don’t have to worry about medication exposure with relaxation.

You may be planning to learn breathing techniques, like Lamaze, to help
control your pain when your baby is delivered. You will learn these skills
months before you will actually use them to control pain at the time of delivery.
No one can learn these techniques once they’re in the middle of having con-
tractions. Similarly, you have to first practice headache-relieving relaxation
techniques when you don’t have a bad headache. You should practice these
skills several times daily until you feel you have developed a good ability to
achieve a relaxed state. Then you can use them effectively to help control
headache pain when a headache first begins.

Relaxation techniques work by getting your brain to turn on pain-relieving
centers. Relaxation techniques release the same brain chemicals that control
headaches when you take headache medications. This is why these techniques
are so helpful. So it’s not a matter of ‘‘chilling out’’ or ‘‘letting things roll off of
your back.’’ Relaxation techniques are really a way to tap into your body’s
natural pain-relieving pathways.

Tips for performing relaxation techniques

� Relaxation techniques should be learned while sitting in a comfortable chair,
with arms and legs uncrossed, feet flat on the floor, and eyes closed.

� Each practice session should last for about 15–20 uninterrupted minutes.
� Once you have regularly practiced and mastered these techniques, you will be

able to use themwhenever you feel yourself starting to tense or in anticipation of
stress.

� Several effective techniques are progressive muscle relaxation, cue-con-
trolled relaxation, and thermal biofeedback. Each is described below.

Progressive muscle relaxation

Progressive muscle relaxation involves alternately contracting and relaxing
muscles throughout your body.

� Close your eyes and practice first tensing and then relaxing individual
muscles in different parts of your body, starting at your feet and moving
toward your neck and face.

� Hold the tension for 10–15 seconds, and then release it.
� Tense and release the muscles in your legs, then abdomen, then arms, then

shoulders, then neck, then jaw, then eyes, then forehead.
� Focus on how the muscles feel when they are no longer tensed.
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� When you are familiar with this exercise, you will begin to recognize when
your muscles are unusually tense, even if you don’t feel ‘‘stressed.’’ For
example, you may notice jaw and neck tightness when sitting in traffic or
waiting in a line at the store. Once you feel this tightness, work to relax it as
you do during your quiet training sessions.

Cue-controlled relaxation

Cue-controlled relaxation uses a combination of deep breathing and repetition
of the word ‘‘relax.’’

� Begin this exercise with a slow, deep, abdominal breath.
� Place your hand over your abdomen tomake sure that it is moving in and out

with each breath. After breathing in, hold your breath for 5–10 seconds, then
breathe out, slowly repeating the word ‘‘relax.’’ Repeat.

� After you are comfortable with this method, you should be able to close your
eyes and take a deep breath as above before dealing with stressful situations,
like a doctor’s visit, a meeting with the boss, or a discussion with your
spouse. This will relax your system and reduce the effect of the stressful
situation on your pain-provoking mechanisms and headaches.

Thermal biofeedback

Place a handheld thermometer on your finger and measure the temperature.

� Focus on raising your finger temperature by 2–3 degrees Fahrenheit (prob-
ably to about 96 degrees) while practicing relaxation techniques.

� Some people find that it’s difficult to ‘‘feel’’ relaxed. Using biofeedback can
help show you when you are getting relaxed. If you are turning on and
turning off the right pathways in your brain and nervous system, this will
result in a feeling of calm, higher skin temperatures, and, most importantly,
the blocking of pain messages.

� An inexpensive finger thermometer and biofeedback audiotape may be
obtained from Primary Care Network (1-800-769-7565).
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Stress management

Stress is consistently reported as the #1 trigger for both migraine and tension-

type headaches, acting as a trigger for about 75% of headache sufferers.

Remember that everyone experiences stress symptoms, with our bodies reacting

in different ways to stress. Some people become loud and boisterous, others

quiet and reserved. Other people experience chest pain, rapid breathing,

stomach aches, or diarrhea. Typically, people notice that stress causes their

usual health symptoms to be aggravated. Stress can cause people with heart

disease to experience chest pain, people with Parkinson’s disease more tremors,

people with epilepsy a higher risk of seizures, and headache sufferers headaches.
Stress management does not mean ignoring or eliminating stressful situa-

tions from our lives. Indeed, every life is full of stresses related to school,

work, family, health issues, etc. In fact, driving to your doctor’s office may

be stressful because of traffic and concerns about making it to the appoint-

ment on time. Your doctor would not suggest that you ‘‘eliminate’’ the stress

of your appointment. And no one could imagine that having a new baby in

the house won’t be stressful!
While it is not usually possible to change whatever is producing the stress

response, we can change our response to the stress. Stress management teaches

your body to react to stresses in different ways that do not result in the release of

pain-provoking chemicals and tightening muscles. So, when you’re stuck in

aggravating city traffic on your way to your appointment, instead of experien-

cing a flare in temper, clenching your teeth, and tightening the muscles in your

neck, you can repeat soothing thoughts (‘‘I will make my appointment. I am a

responsible person.’’) or listen to music, while practicing relaxation techniques

(such as slow, deep breathing). These same strategies can be used before

attending a meeting with one’s boss or a child’s teacher, before beginning a

discussion about family issues with your spouse or child, or when waiting in a

long line at the grocery store.

Try these stress management techniques:

� Learn good time management: schedule a reasonable amount of activities,
chores, or goals for each day. Overloading your schedule will inevitably
result in a stress response.
– Write down which activities must be completed each day, and delegate

chores among members of your household.
– Accept that life won’t be perfect. It’s more important to have a relaxed

home than a spotless house.
– Don’t be afraid to say no. You can’t volunteer for every worthwhile cause

and your kids don’t need to participate in every possible after-school
activity. Prioritize what’s important for you and your family.

– Schedule down time every day for reading, reflection, or a fun family
activity.

Headache Treatment 195



� Identify your stress buttons. Learn what events typically make you feel
stressed. You might be stressed after meeting with your boss, helping with
a school project, or talking with your mother-in-law.
– Anticipate when your stress buttons will be pushed, and practice relaxa-

tion techniques beforehand.
– Stretch muscles when they first become tense.
– Provide positive encouragingmessages to yourself before the beginning of

a stressful activity to reduce your stress response.

� Practice daily stress-busting:
– Recognize and accept stressful events you can’t control (e.g., the weather

or other people’s attitudes and behavior).
– Plan for stress by recognizing when stressful events are likely to occur.
– Practice relaxation techniques and cognitive restructuring.
– Ask for help from others—you don’t have to do everything yourself!
– Do aerobic exercise every day.
– Consider learning and practicing yoga, Tai Chi, and/or mindfulness

meditation.
– Eat regularly.
– Get plenty of sleep.
– Sing and find humor in your day.

Most people notice stress symptoms when they come upon new environments
and situations. Take time to spot situations that are usually stress-provoking
for you. When you feel your jaw or hands clench or notice you are beginning to
sweat before certain situations, make a mental note that these events are
stressful for you. For some people, events like taking a test in school or giving
a speech or a business presentation may be where they feel stress. For others,
minor events, like making a phone call, driving in traffic, or meeting a school
teacher may be stress-provoking. Understanding your body’s response to stress
lets you understand how and when to best use relaxation techniques and stress
management.
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Headache-reducing exercises

Helpful exercises for headache typically include both aerobic and stretching

exercises.

Aerobic exercise

In general, low–impact physical activity and exercise should be maintained

during uncomplicated pregnancies. Aerobic exercises are typically performed

daily, beginning at a low level, then increasing as tolerated. Walking, swim-

ming, and bicycling are all good aerobic exercises. A walking program often

begins at about 1⁄8 to ¼ mile per day, increased by 1⁄8 to ¼ mile each week until

achieving a target of 1–2 miles per day. You should always discuss plans for any

exercise program with your obstetrician. In general, low–impact activities

performed routinely before pregnancy can be continued.

Stretching exercises

Stretching exercises should be relaxing. They should be done daily, with each

session lasting about 25 minutes. Stretches should result in a normal sensation

of stretching, but not pain. Hold the stretch for 5 seconds, relax for 5–10

seconds, and then repeat each stretch about 3–5 times.
Several specific exercises are described below. You may perform several

repetitions of each exercise during every exercise session, or vary stretches

between exercise sessions.

� Neck range of motion: bend your chin to your chest, then rotate chin to each
shoulder, then tip your ear toward your shoulder, then pull in your chin to
make a double chin.

� Shoulder shrugs: sit/stand up straight and raise your shoulders straight up.
Lower and relax. Then raise shoulders up and forward. Lower and relax.
Then raise shoulders up and back.

� Suboccipital range of motion: place a rolled or folded towel behind your
neck and gently pull down. Tilt your chin to your chest. Look up at the
ceiling. Tilt your ear toward your shoulder.

� Neck stretches: tilt your ear to the shoulder on the same side. Then tilt your
chin forward and toward the opposite breast. Gently press with your hand at
the end of the stretch to feel the stretch.

� Neck isometrics: place your palm on your forehead and press your head
against it, keeping your palm stationary. Don’t let your head or hand move.
Repeat with your hand on each side of your head.

� Head lift: place folded hands behind your neck at the base of your head. Pull
elbows forward and up to achieve the sensation of lifting the head up slightly
from the neck.

� Turtle: with head looking forward, push the chin forward, away from
the neck. When the head is forward, turn about 1 inch to each side
and up.
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Schedule twice-daily stretching sessions, each lasting about 15 minutes. Stretch-
ing in the morning and before bed can help relieve stress before starting the day
and aid with relaxation before sleep. Alternatively, youmight include stretching
exercises when watching your favorite daily television programs.

The stretching exercises that are particularly soothing for you can also be
performed when you feel the beginning of a headache or muscle tension
throughout the day.Many stretching exercises can be performed while standing
or sitting and can act as stress-releasers when sitting in a long meeting or in the
car, waiting in line at the store, or standing in the shower.

Acute headache relief techniques

Acute headache relief techniques can be used when a headache has already
occurred, to help minimize pain. These may be used in conjunction with apply-
ing heat or ice (whichever you find more soothing) for 20 minutes to the neck
and shoulders.

Three helpful techniques are described below:

� Oscillatory movements: small, rhythmic, side-to-side head movements, turn-
ing the head through about 25% of its full range of motion. Starting with
your head facing forward, first turn your head away from the painful side
and back. Repeat at a rate of about 1 per second, for a total of 30 seconds.
Rest for 30 seconds; then repeat until no further relief is noted. Then switch
to turning the head toward the painful side, and proceed as above.

� Positional distraction: Place books on the floor in a stack that is about 1–2
inches high. Lie down on the floor, with the back of your head resting on the
books. The edge of the books should be near the middle of your head, so that
your neck is free. Relax so that your head moves up from your neck.

� Trigger-point compression: during a headache, you may notice certain spots
on your muscles that aggravate the head pain when you press them. These
are called trigger points. If you identify trigger points, apply pressure to them
with your fingers and hold for 12–60 seconds. Release the pressure, and
proceed with your usual stretching exercises.
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Nausea Treatment

What can I do if I’m feeling nauseated during my pregnancy?

� Fluids will be better tolerated if they are cold, clear, and carbonated, and
consumed in small amounts between meals. Options include ginger ale or
lemon-lime soda, clear broth, juice diluted with water, gelatin, electrolyte
drinks (e.g., Gatorade and Pedialyte), and popsicles.

� When nausea has improved, move on to the ‘‘BRAT’’ diet: Bananas, Rice,
Applesauce, and Toast. Eat only small portions.

� Choose salty over sweet foods.
� Avoid hot, spicy, fried, greasy, or high-fat food.
� If food odors make you nauseated, use prepared or frozen foods or let

someone else do the cooking. Another trick is to use a nose clip to minimize
the odors.

� Eat in a cool, well-ventilated room, away from where the food was prepared.
� Eat slowly.
� Supplements containing iron can increase nausea and may need to be tem-

porarily reduced.
� An empty stomach may aggravate nausea, so eat snacks frequently and as

soon as you feel hungry.
� Keep dry crackers by your bedside. Eat a few crackers in the morning before

rising and then sit upright in bed for a few minutes before getting up. This
will often minimize the feeling of nausea that occurs with an empty stomach.
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Additional Headache Resources

Where can I find reliable online information about migraine
and other headaches?

Some of the best sites for getting reliable and up-to-date information on
migraine and other headaches are managed by national headache foundations:

� American Council for Headache Education at http://www.achenet.org
� American Headache Society at http://www.ahsnet.org/resources/

patient.php
� National Headache Foundation at http://www.headaches.org

These sites provide information on testing, diaries, diets, and treatment, as well
as specialized topics like migraines in kids, pregnant women, and people with
fibromyalgia.

The following sites provide specific information about the safety of medications
during pregnancy and breastfeeding:

� The Hospital for Sick Children of the University of Toronto at http://
www.motherisk.com

� King’s College London at http://www.safefetus.com/
� Thomas W. Hale, RPh, PhD, Professor of Pediatrics at Texas Tech Uni-

versity at http://neonatal.ttuhsc.edu/lact/
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Where can I learn more about managing headaches?

There are many excellent books that describe effective ways to manage your

headache. Youmay wish to take advantage of information in some of the books

listed below:

� General information

– Bernstein C, McArdle E. 2008. The migraine brain. Your breakthrough
guide to fewer headaches, better health. Glencoe, IL: Free Press.

– Foster CA. 2007. Migraine. Your questions answered. New York, NY:
DK Publishing.

– Roberts T. 2005. Living well with migraine disease and headaches: You’re
your doctor doesn’t tell you . . . that you need to know. New York, NY:
Harper Collins.

– Kenefick K. 2006. Migraines be gone: 7 simple steps to eliminating your
migraines forever. Crestone, CO: Roots and Wings Publishing.

– Marcus DA. 2006. 10 simple solutions to migraine. Oakland, CA: New
Harbinger.

– Blumenthal M, Brinckmann J, Wollschlaeger B. 2003. The ABC clinical
guide to herbs. New York, NY: Thieme.

� Safety of medications and supplements during pregnancy and nursing

– Briggs GG, Freeman RK, Yaffe SJ. 2008. Drugs in pregnancy and
lactation: a reference guide to fetal and neonatal risk, 8th edition. Port-
land, OR: Lippincott Williams & Wilkins.

– Hale TW. 2008. Medications and mothers’ milk: a manual of lactational
pharmacology. Amarillo, TX: Pharmasoft Medical Publishing.

– Humphrey S. 2003. The nursing mother’s herbal. Fairview Press.
– Rubin SH. 2008. The ABCs of breastfeeding: everything a mom needs to

know for a happy nursing experience. New York, NY: AMACOM.

� Guides to learning non-drug treatments

– Davis M, Eshelman ER, McKay M. 2000. The relaxation & stress
reduction workbook. Oakland, CA: Raincoast Books.

– Delaune V. 2008. Trigger point therapy for headaches & migraines:
your self-treatment workbook for pain relief. Oakland, CA: Raincoast
Books.

– Rossman M. Headache relief: guided imagery exercises to soothe, relax
and heal (guided self-healing practices). Sounds True, 2004. [Audio CD]

– Sharpe M. 2001. The migraine cookbook: more than 100 healthy and
delicious recipes for migraine sufferers. New York, NY: Marlowe & Co.

– Magee E. 2005. Tell me what to eat if I have headaches and migraine.
Franklin Lakes, NJ: The Career Press.
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– Van Houten P. 2003. Yoga therapy for headache relief. Nevada City,
CA: Crystal Clarity Publishers.

� Helping your child with headaches

– Zeltzer LK, Schlank CB. 2005. Conquering your child’s chronic pain: a
pediatrician’s guide for reclaiming a normal childhood. New York, NY:
HarperCollins.

– Diamond S, Diamond A. 2001. Headache and your child: the complete
guide to understanding and treating migraine and other headaches in
children and adolescents. New York, NY: Fireside.

– Culbert T, Kajander R. 2007. Be the boss of your pain: self-care for kids.
Minneapolis, MN: Free Spirit Publishing.

– Ricker J. 2006. The headache detective: mom, my head hurts. Massillon,
OH: Thomas and Clayton Publishing.
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