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CLINICAL PRACTICE GUIDELINE

NUMBER 3

Headaches in Pregnancy and Postpartum
Committee on Clinical Practice Guidelines–Obstetrics. This Clinical Practice Guideline was developed by the ACOG
Committee on Clinical Practice Guidelines–Obstetrics in collaboration with Catherine S. Stika, MD; Kathleen Brookfield, MD,
PhD, MPH; and Laura Mercer, MD, MBA, MPH, with consultation from Nina Riggins, MD, PhD and Huma U. Sheikh, MD.

PURPOSE: To provide updated evidence-based recommendations for the evaluation and treatment of primary and
secondary headaches in pregnancy and postpartum.

TARGET POPULATION: Pregnant and postpartum patients with a history of or experiencing primary or new secondary
headaches.

METHODS: This guideline was developed using an a priori protocol in conjunction with a writing team consisting of
two specialists in obstetrics and gynecology appointed by the ACOG Committee on Clinical Practice Guidelines–
Obstetrics and one external subject matter expert. ACOG medical librarians completed a comprehensive literature
search for primary literature within Cochrane Library, Cochrane Collaboration Registry of Controlled Trials, EMBASE,
PubMed, and MEDLINE. Studies that moved forward to the full-text screening stage were assessed by two authors from
the writing team based on standardized inclusion and exclusion criteria. Included studies underwent quality
assessment, and a modified GRADE (Grading of Recommendations Assessment, Development, and Evaluation)
evidence-to-decision framework was applied to interpret and translate the evidence into recommendation statements.

RECOMMENDATIONS: This Clinical Practice Guideline includes recommendations on interventions to prevent
primary headache in individuals who are pregnant or attempting to become pregnant, postpartum, or breastfeeding;
evaluation for symptomatic patients presenting with primary and secondary headaches during pregnancy; and
treatment options for primary and secondary headaches during pregnancy and lactation. Recommendations are
classified by strength and evidence quality. Ungraded Good Practice Points are included to provide guidance when a
formal recommendation could not be made because of inadequate or nonexistent evidence.

INTRODUCTION
Headache in pregnant and postpartum individuals may be
the recurrence of a primary headache, either migraine,
tension-type, or cluster headache. Alternatively, it can arise
from the development of a secondary headache, which
can result from the exacerbation of a preexisting medical
condition, the initial manifestation of a primary central
nervous system–related problem, or a neurologic problem
unique to pregnancy and the postpartum period (1).

More than 3 billion people worldwide have disabling
recurrent headaches (2). Although tension-type headache is

more common, the disability associated with migraine head-
ache is greater and is ranked as the primary cause of
disability in women younger than the age of 50 years by
the 2019 Global Burden of Disease Study (3, 4). Because
migraine headache preferentially affects women (one in five)
more than men (1 in 16) (5) and the prevalence peaks
during reproductive age (6), migraine headaches requiring
treatment are common in pregnant and lactating people.
Addressing safe and effective management of migraine
headache is important in preparation for pregnancy as well
as during pregnancy and lactation.

The American College of Obstetricians and Gynecologists (ACOG) reviews its publications regularly; however, its publications may not reflect the most
recent evidence. A reaffirmation date is included in the online version of a document to indicate when it was last reviewed. The current status and any
updates of this document can be found on acog.org/clinical.

This information is designed as an educational resource to aid clinicians in providing obstetric and gynecologic care, and use of this information is voluntary. This
information should not be considered as inclusive of all proper treatments or methods of care or as a statement of the standard of care. It is not intended to
substitute for the independent professional judgment of the treating clinician. Variations in practice may be warranted when, in the reasonable judgment of the
treating clinician, such course of action is indicated by the condition of the patient, limitations of available resources, or advances in knowledge or technology.

While ACOG makes every effort to present accurate and reliable information, this publication is provided “as is” without any warranty of accuracy, reliability, or
otherwise, either express or implied. ACOG does not guarantee, warrant, or endorse the products or services of any firm, organization, or person. Neither
ACOG nor its officers, directors, members, employees, or agents will be liable for any loss, damage, or claim with respect to any liabilities, including direct,
special, indirect, or consequential damages, incurred in connection with this publication or reliance on the information presented.
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SUMMARY OF RECOMMENDATIONS
Prevention of Primary Headaches
ACOG recommends that obstetricians review the med-
ications a patient is using for headache prevention and
consider continuing, decreasing, changing, or stopping
them owing to the likely decrease in headache symp-
toms during pregnancy. (STRONG RECOMMENDATION, VERY

LOW-QUALITY EVIDENCE)

Evaluation of Primary and
Secondary Headaches
Screen patients for a history of migraine headaches
during the prepregnancy evaluation and at their initial
pregnancy visit, including symptoms, frequency of occur-
rence, and medication or intervention history or both.
(GOOD PRACTICE POINT)

ACOG recommends the evaluation of secondary head-
aches with a careful history, physical examination, and
other tests as appropriate, including imaging techniques
and spinal fluid examination when indicated. (STRONG

RECOMMENDATION, LOW-QUALITY EVIDENCE)

Features of a secondary headache that warrant prompt
attention include “thunderclap” headache, rapid onset, high
blood pressure, visual changes, neurologic deficits or altered
consciousness, vomiting, and fever. (GOOD PRACTICE POINT)

ACOG suggests evaluation of headaches in pregnancy
that warrant brain or vascular imaging with magnetic
resonance techniques that limit the use of gadolinium.
(CONDITIONAL RECOMMENDATION, LOW-QUALITY EVIDENCE)

In the setting of preeclampsia and headache, it is important
to consider alternative secondary etiologies (ie, reversible
cerebral vasoconstriction syndrome [RCVS], posterior revers-
ible encephalopathy syndrome [PRES], infection) if accom-
panied by altered level of consciousness, vomiting, or fever.
(GOOD PRACTICE POINT)

ACOG recommends consultation with anesthesiology when
secondary headache presents 24–48 hours after regional
anesthesia with classic occipito-frontal pain and postural fea-
tures. (STRONG RECOMMENDATION, LOW-QUALITY EVIDENCE)

Treatment Options for Primary and
Secondary Headaches
ACOG suggests that use of nonsteroidal anti-inflammatory
drugs (NSAIDs) in pregnancy for intractable migraine be
limited to the second trimester owing to the risk of adverse
fetal effects. (CONDITIONAL RECOMMENDATION, LOW-QUALITY

EVIDENCE)

ACOG recommends acetaminophen 1,000 mg orally as
initial therapy for the treatment of acute migraine. (STRONG

RECOMMENDATION, VERY LOW-QUALITY EVIDENCE)

ACOG suggests use of acetaminophen combined with
caffeine for treatment of migraine headache in preg-
nancy, but with some caution for potential fetal effects at
caffeine doses exceeding 200 mg per day. (CONDITIONAL

RECOMMENDATION, VERY LOW-QUALITY EVIDENCE)

ACOG recommends against use of combination prod-
ucts containing butalbital during pregnancy because of

STRENGTH OF RECOMMENDATION
STRONG

ACOG recommends:
Benefits clearly outweigh harms and burdens. Most
patients should receive the intervention.

ACOG recommends against:
Harms and burdens clearly outweigh the benefits. Most
patients should not receive the intervention.

CONDITIONAL

ACOG suggests:
The balance of benefits and risks will vary depending on
patient characteristics and their values and preferences.
Individualized, shared decision making is recommended to
help patients decide on the best course of action for them.

QUALITY OF EVIDENCE
HIGH

Randomized controlled trials, systematic reviews, and meta-
analyses without serious methodologic flaws or limitations
(eg, inconsistency, imprecision, confounding variables)
Very strong evidence from observational studies without
serious methodologic flaws or limitations
There is high confidence in the accuracy of the findings
and further research is unlikely to change this

MODERATE

Randomized controlled trials with some limitations
Strong evidence from observational studies without
serious methodologic flaws or limitation

LOW

Randomized controlled trials with serious flaws
Some evidence from observational studies

VERY LOW

Unsystematic clinical observations
Very indirect evidence from observational studies

GOOD PRACTICE POINTS

Ungraded Good Practice Points are incorporated when
clinical guidance is deemed necessary in the case of
extremely limited or non-existent evidence. They are
based on expert opinion as well as review of the
available evidence.
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the absence of supplemental analgesia and the asso-
ciated risks of medication overuse headache and
addiction. (STRONG RECOMMENDATION, MODERATE-QUALITY

EVIDENCE)

ACOG recommends metoclopramide 10 mg (intravenous
or enteral), alone or in combination with diphenhydramine
25 mg (intravenous or enteral) as additional treatment for
persistent headache in pregnancy. (STRONG RECOMMEN-

DATION, MODERATE-QUALITY EVIDENCE)

ACOG recommends against the use of ergot alkaloid-
containing products to treat migraines in pregnancy.
(STRONG RECOMMENDATION, MODERATE-QUALITY EVIDENCE)

ACOG recommends against the use of medications
containing opioid narcotics (codeine, hydrocodone, oxy-
codone, hydromorphone) to treat migraines in pregnancy.
(STRONG RECOMMENDATION MODERATE-QUALITY EVIDENCE)

ACOG suggests cautious use of prednisolone, intra-
venous magnesium, or sumatriptan for secondary
treatment of persistent headache in pregnancy. (CON-

DITIONAL RECOMMENDATION, VERY LOW-QUALITY EVIDENCE)

ACOG recommends the use of acetaminophen, nonste-
roidal anti-inflammatory drugs (NSAIDs) (with the exception
of standard dose aspirin), caffeine, and metoclopramide in
lactating patients for the treatment of migraine headache.
(STRONG RECOMMENDATION, LOW-QUALITY EVIDENCE)

ACOG suggests triptans may be used by lactating patients
but advises a shared decision-making model regarding the
need to avoid breastfeeding for a specified timeframe after
its use. (CONDITIONAL RECOMMENDATION, VERY LOW-QUALITY

EVIDENCE)

ACOG recommends against use of combination prod-
ucts containing butalbital during lactation because of the
absence of supplemental analgesia and the associated
risks of medication overuse headache and addiction.
(STRONG RECOMMENDATION, MODERATE-QUALITY EVIDENCE)

ACOG recommends against the use of medications
containing opioids (codeine, hydrocodone, oxycodone,
hydromorphone) for treatment of headaches in lactating
patients. (STRONG RECOMMENDATION, MODERATE-QUALITY

EVIDENCE)

ACOG recommends against use of ergot alkaloids to
treat migraine headache in lactating women. (STRONG

RECOMMENDATION, LOW-QUALITY EVIDENCE)

ACOG recommends treatment with magnesium sulfate,
blood pressure control, and delivery in women who
present with persistent headache attributed to pre-
eclampsia with severe features. (STRONG RECOMMENDA-

TION, HIGH-QUALITY EVIDENCE)

ACOG suggests patients diagnosed with a headache
secondary to an accidental dural puncture be offered

treatment with epidural blood patch. (CONDITIONAL REC-

OMMENDATION, LOW-QUALITY EVIDENCE)

ACOG suggests prompt treatment for central venous sinus
thrombosis (CVST) with adjusted-dose low-molecular-weight
heparin to prevent long-term significant sequelae. (CONDI-

TIONAL RECOMMENDATION, MODERATE-QUALITY EVIDENCE)

METHODS
ACOG Clinical Practice Guidelines provide clinical manage-
ment recommendations for a condition or procedure by
assessing the benefits and harms of care options through a
systematic review of the evidence. This guideline was
developed using an a priori protocol in conjunction with a
writing team consisting of two specialists in obstetrics and
gynecology appointed by the ACOG Committee on Clinical
Practice Guidelines–Obstetrics and one external subject
matter expert. A full description of the Clinical Practice
Guideline methodology is published separately (7). The fol-
lowing description is specific to this Clinical Practice Guideline.

Literature Search
ACOG medical librarians completed a comprehensive
literature search for primary literature within Cochrane Library,
Cochrane Collaboration Registry of Controlled Trials, EM-
BASE, PubMed, and MEDLINE. Parameters for the search
included human-only studies published in English. The
Agency for Healthcare Research and Quality’s (AHRQ)
“Management of Primary Headaches in Pregnancy” system-
atic review served as an evidence base for this clinical
practice guideline (8). For topics in this guideline related to
the AHRQ review, the literature search was limited to the end
date of the AHRQ search until 2020. For all topics included in
this guideline, but not included in the AHRQ review, the
literature search was restricted to studies from 2000 to
2020. The MeSH terms and keywords used to guide the
literature search can be found in Appendix A. An updated
literature search was completed in December 2021 and
reviewed by two members of the writing team using the
same systematic process as the original literature search.
A final supplemental literature search was performed in Feb-
ruary 2022 to ensure any newly published high-level sources
were addressed in the final manuscript.

Study Selection
A title and abstract screen of all studies was completed by
ACOG research staff. Studies that moved forward to the full-
text screening stage were assessed by two authors from the
writing team based on standardized inclusion and exclusion
criteria. To be considered for inclusion, studies had to be
conducted in countries ranked very high on the United
Nations Human Development Index (9), published in English,
and include participants identified as female or women.
Although systematic reviews, randomized controlled trials,
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and observational studies were prioritized, case reports,
case series, and narrative reviews were considered for
topics with limited evidence. A PRISMA (Preferred Reporting
Items for Systematic Reviews and Meta-Analyses) flow dia-
gram of the included and excluded studies can be found in
Appendix B. All studies that underwent quality assessment
had key details extracted (study design, sample size, details
of interventions, outcomes), and descriptions included in the
summary evidence tables (Appendix C).

Recommendation and
Manuscript Development
A modified GRADE (Grading of Recommendations
Assessment, Development, and Evaluation) evidence-to-
decision framework was applied to interpret and translate
the evidence into draft recommendation statements, which
were classified by strength and evidence quality (10, 11).
Ungraded Good Practice Points were incorporated to pro-
vide clinical guidance in the case of extremely limited or
nonexistent evidence. They are based on expert opinion
as well as review of the available evidence (12). The rec-
ommendations and supporting evidence tables were then
reviewed, revised as appropriate, and affirmed by the
Committee on Clinical Practice Guidelines–Obstetrics at
a meeting. The guideline manuscript was then written and
subsequently reviewed and approved by the Committee
on Clinical Practice Guidelines and other internal review
bodies before continuing to publication. Additionally, two
neurologists externally reviewed the manuscript.

Use of Language
The American College of Obstetricians and Gynecologists
(ACOG) recognizes and supports the gender diversity of all
patients who seek obstetric and gynecologic care. In original
portions of this document, authors seek to use gender-
inclusive language or gender-neutral language. When
describing research findings, this document uses gender
terminology reported by investigators. To review ACOG’s
policy on inclusive language, see Inclusive Language.

CLINICAL OVERVIEW
The three primary headache disorders (migraine,
tension-type, and cluster) differ in their symptomatology
and time course as defined by the International
Classification of Headache Disorders, 3rd edition
(Table 1) (13). In general, tension-type headaches are
bilateral with mild to moderate, nonpulsating, pressure-
like pain. These headaches, which can last from
30 minutes to 7 days, are rarely associated with mild
nausea without emesis, occasionally have either photo-
phobia or phonophobia but not both, and are not aggra-
vated by routine physical activity. Most importantly,
tension-type headaches typically respond to over-the-

counter analgesics. Cluster headaches occur much
less frequently and, for unknown reasons, are diag-
nosed 3-fold more often in men than women.

Although specific migraine complaints may vary, the
sequence of neurologic changes in each person follows a
predictable time course (14). Attacks typically start with pro-
dromal symptoms, such as fatigue, photophobia, phonopho-
bia, difficulty concentrating, yawning, mood changes, neck
stiffness, aversion to touch, food cravings and changes in
urinary frequency, that are highly predictive of an imminent
headache. Nausea, which is more common in the pain
phase of migraine, can also begin during the prodromal
period. These prodromal symptoms, which can last for
24–48 hours, either stop with the onset of pain, or, in some
women, continue into the headache pain phase. Twenty to
thirty percent of women also have aura, which is more com-
monly visual, but can be sensory, motor, speech, or brain
stem. Aura symptoms, which last for 5–60 minutes and
occur sequentially, are caused by a slowly moving depola-
rizing wave, called a cortical spreading depression, that
propagates across the cortex. Activation of the trigeminal
afferent nerves from the face and all cranial tissues stimulate
release of multiple compounds critical to migraine: calcitonin
gene-related peptide (CGRP), substance P, and other vaso-
active, pro-inflammatory peptides. Calcitonin gene-related
peptide is the most potent known vasodilator of peripheral
and cerebral blood vessels and also causes a sterile neu-
rogenic inflammation with leakage of blood vessels, degran-
ulation of mast cells, increased transmission of pain
impulses to the brain and increased sensitivity to environ-
mental and other stimuli (15). Onset of throbbing, unilateral,
moderate to severe head pain occurs at the end of the
prodromal symptoms. Without treatment, migraine pain
phase can last up to 72 hours. This is followed by the
postdromal resolution phase where symptoms from the pro-
dromal phase often reemerge as pain wanes (16).

The role of estrogen fluctuations in migraine precipitation
has been well documented for decades (17) and is linked to
the increased prevalence of migraine in adolescents after
menarche and the decreased prevalence of migraine with
menopause (18). Although reports are limited, hormone
therapy in transgender women increases the incidence of
migraine headache to frequencies commensurate with cis-
gender females (19). As a result of rising estradiol levels in
pregnancy, 60–80% of migraineurs will experience a spon-
taneous remission in the intensity and frequency of the
headaches by the second trimester (20); however, a smaller
percentage will continue to have breakthrough headaches
throughout pregnancy. With the rapid fall in estrogen after
delivery, migraine headaches quickly recur but the fre-
quency of menstrual related migraines may be stabilized
with lactation amenorrhea.

Vigilance in the prenatal care provided to patients
with a history of migraine is also important because the
underlying physiology associated with migraine
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increases the risk of preeclampsia and other hyperten-
sive disorders (odds ratio [OR] 2.07; 95% CI 1.51–2.85)
(21) and (OR 2.85; 95% CI 1.40–5.81) (22) compared
with those without migraine. The associated risks of
low birthweight (OR 1.18; 95% CI 1.03–1.34) (21) and
(OR 1.97; 95% CI 0.98–3.98) (22) as well as preterm birth
(OR 1.23; 95% CI 0.97–1.55) (21) and (OR 1.16; 95% CI
1.07–1.24) (23) are less conclusive.

Pregnant patients without a history of primary head-
ache, or those with a history of pre-existing headaches
that change in intensity or quality, should be considered to
have a secondary headache until proven otherwise.
Although primary headache is more common in preg-
nancy because it is more common overall, secondary
headache in pregnancy can be dangerous to miss and
thus should prompt a lower threshold for investigation (24).
Patients often report improvement in primary headaches
in pregnancy, but pregnancy increases the risk for head-
aches from secondary causes, such as preeclampsia,
stroke, benign intracranial hypertension, and enlarging
pituitary adenomas (25).

Prevention of Primary Headaches
Primary headaches, including migraine, tension, cluster-
type, and other trigeminal autonomic cephalalgias,
account for 90% of chronic and recurring headaches in
reproductive-aged women (8, 26). The frequency of these

headaches decreases in 30–80% of pregnant individuals,
with a greater reduction of migraine-type headaches than
tension-type headaches (27). Concerns about fetal
effects of maternal medications used in the prevention
of primary headaches should prompt a discussion
between affected patients and their obstetrician regard-
ing the role of the medications in each individual’s care.

ACOG recommends that obstetricians review
the medications a patient is using for head-
ache prevention and consider continuing,
decreasing, changing, or stopping them owing
to the likely decrease in headache symptoms
during pregnancy (27–32). (STRONG RECOMMENDA-

TION, VERY LOW-QUALITY EVIDENCE)

Owing to limited high-quality data surrounding this topic, a
shared decision-making model is recommended. This
model is a patient-centered, individualized approach to
the informed consent process that involves discussion of
the benefits and risks of available treatment options in the
context of a patient’s values and priorities (33). For patients
who prefer an informed decision-making model, the physi-
cian should ensure that the amount and complexity of the
provided information is tailored to the individual patient’s
ability to understand the information (33). As with many
medications during pregnancy, avoiding exposures with
uncertain risks may be prudent when possible.

Table 1. Comparison of Migraine Headache, Tension-type Headache, and Cluster Headache
Symptoms in Adults

Migraine
Headache

Tension-type
Headache Cluster Headache

Duration 4–72 hours 30 minutes–7
days

15–180 minutes; may occur once every other day or up to
to eight times a day; cluster recurrences may be weeks to
years apart

Location Typically
unilateral (40%
bilateral)

Bilateral Unilateral; orbital, supraorbital, temporal, or any
combination of these

Description of
pain

Pulsating Pressing or
tightening
(nonpulsating)

Stabbing, nonpulsating

Pain intensity Moderate to
severe

Mild to moderate Severe to excruciating

Nausea or
vomiting

Yes No No

Photophobia or
phonophobia

One or both None or one None, but may have ipsilateral conjunctival injection,
lacrimation, nasal congestion, eyelid edema, or facial
sweating

Effect of routine
physical activity

Aggravated by None None, may appear restless or agitated

Data from Headache Classification Committee of the International Headache Society (IHS). The international classification of headache
disorders, 3rd edition. Cephalalgia 2018;38:1–211. doi: 10.1177/0333102417738202.
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Table 2. Interventions for Prevention of Headaches in Pregnancy*
Drug or Therapy Class Recommendation Potential Associated Risks

Amlodipine
1,2

Calcium channel
blocker

Consider as first line
use for prevention

None

Cyproheptadine
1

Antihistamine Consider as first line
use for prevention

None

Diphenhydramine
1

Antihistamine Consider as first line
use for prevention

None

Nifedipine
1,2

Calcium channel
blocker

Consider as first line
use for prevention

None

Verapamil
1,2

Calcium channel
blocker

Consider as first line
use for prevention

None

Alprazolam
1

Benzodiazepine Balance risks and
benefits

Oral cleft and other major
congenital anomalies

Amitriptyline
1

Antidepressant—
tricyclic

Balance risks and
benefits

Small for gestational age, major
congenital anomalies,
cardiovascular anomalies,
neonatal convulsions, and
neonatal respiratory distress

Atenolol
1,2

Beta-blocker Balance risks and
benefits

Cardiovascular anomalies, cleft
lip or palate, and neural tube
defects, fetal growth restriction

Carbamazepine
1,3

Antiepileptic Balance risks and
benefits

Dose dependent cardiac, renal,
hypospadias plus other major
and minor congenital
abnormalities

Clonazepam
1

Benzodiazepine Balance risks and
benefits

Oral cleft and other major
congenital anomalies

Clonidine
4–6

a-2 adrenergic agonist Balance risks and
benefits

Maternal hypotension

Coenzyme Q10
7,8

Supplement Balance risks and
benefits

Maternal hypotension, GI upset
Limited data in pregnancy

Diazepam
1

Benzodiazepine Balance risks and
benefits

Oral cleft and other major
congenital anomalies

Labetalol
1,2

Beta-blocker Balance risks and
benefits

Cardiovascular anomalies, cleft
lip or palate, and neural tube
defects, fetal growth restriction

Lamotrigine
1,3

Antiepileptic Balance risks and
benefits

Dose dependent cardiac
abnormalities plus autism/
dyspraxia

Lorazepam
1

Benzodiazepine Balance risks and
benefits

Oral cleft and other major
congenital anomalies

Magnesium, oral
1,9

Mineral supplement Balance risks and
benefits

Possible increased risk of
neonatal deathy

Metoprolol
1,2

Beta-blocker Balance risks and
benefits

Cardiovascular anomalies, cleft
lip or palate, neural tube defects,
fetal growth restriction

Nerve blocks, local
10

Anesthetic, local Balance risks and
benefits

Limited data in pregnancy

Nerve stimulation
devices

11–13
Device Balance risks and

benefits
Limited data in pregnancy

(continued )
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Table 2. Interventions for Prevention of Headaches in Pregnancy* (continued)

Drug or Therapy Class Recommendation Potential Associated Risks

Nortriptyline
1

Antidepressant—
tricyclic

Balance risks and
benefits

Small for gestational age, major
congenital anomalies,
cardiovascular anomalies,
neonatal convulsions, and
neonatal respiratory distress

Propranolol
1,2

Beta-blocker Balance risks and
benefits

Cardiovascular anomalies, cleft
lip or palate, and neural tube
defects, fetal growth restriction

Riboflavin
13,14

Vitamin supplement Balance risks and
benefits

Generally safe, but limited data in
pregnancy

Venlafaxine
1

Antidepressant—SNRI Balance risks and
benefits

Preterm birth, neonatal
withdrawal symptoms

Candesartan
15

ACE inhibitor Not recommended in
pregnancy; stop before
attempting pregnancy

Major congenital malformations,
cardiac malformations,
oligohydramnios

Erenumab
16–19

CGRP monoclonal
antibody

Not recommended in
pregnancy at this time;
stop 6 months before
pregnancy

Theoretical concern for adverse
effects on fetoplacental growth
and development, minimal; no
adverse fetal effecs observed in
animal studies; no published
human pregnancy exposure
studies to date

Eptinezumab
16–19

CGRP monoclonal
antibody

Not recommended in
pregnancy at this time;
stop 6 months before
pregnancy

Theoretical concern for adverse
effects on fetoplacental growth
and development is minimal; no
adverse fetal effects observed in
animal studies; no published
human pregnancy exposure
studies to date

Feverfew (Tanacetum
parthenium)

20
Herbal therapy Not recommended in

pregnancy
Increases uterine contractility

Fremanezumab
16–19

CGRP monoclonal
antibody

Not recommended in
pregnancy at this time;
stop 6 months before
pregnancy

Theoretical concern for adverse
effects on fetoplacental growth
and development is minimal; no
adverse fetal effects observed in
animal studies; no published
human pregnancy exposure
studies to date

Gabapentin
1

Antiepileptic Not recommended for
episodic headache
prevention (not
effective)

Congenital cardiovascular
anomalies, hypospadias, and
psychomotor developmental
delay

Galcanezumab
16–19

CGRP monoclonal
antibody

Not recommended in
pregnancy at this time;
stop 6 months before
pregnancy

Theoretical concern for adverse
effects on fetoplacental growth
and development is minimal; no
adverse fetal effects observed in
animal studies; no published
human pregnancy exposure
studies to date

Lisinopril
15

ACE inhibitor Not recommended in
pregnancy; stop before
attempting pregnancy

Major congenital malformations,
cardiac malformations,
oligohydramnios

(continued )
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Table 2. Interventions for Prevention of Headaches in Pregnancy* (continued)

Drug or Therapy Class Recommendation Potential Associated Risks

N-methyl-d-aspartate
receptor antagonist

21
Memantine Not currently

recommended in
pregnancy

No published human pregnancy
data

Onabotulinum-toxin A
22

Neurotoxin Not recommended for
episodic migraines nor
tension-type headaches
in pregnancy; balance
risks and benefits for
chronic migraines

Limited data in pregnancy

Topiramate
1,23

Antiepileptic Not recommended in
pregnancy; stop before
attempting pregnancy

Fetal death or spontaneous
abortion, fetal growth restriction,
cleft lip or palate, other major
congenital anomalies

Valproic acid
25–27

Antiepileptic Not recommended in
pregnancy. Stop before
attempting pregnancy;
can consider during
lactation with adequate
contraception

23

Fetal death, spontaneous
abortion, major congenital
malformations, cleft lip or palate,
developmental delays, autism/
dyspraxia

Melatonin
28

Supplement Insufficient evidence to
support efficacy

Limited data in pregnancy

Stress-reduction
measures, avoidance of
triggers, adequate
sleep, adequate
hydration, acupuncture,
cognitive behavioral
therapy

29

Lifestyle intervention Insufficient evidence to
support efficacy

No known risks

ACE, angiotensin-converting enzyme; CGRP, calcitonin gene-related protein antagonist; GI, gastrointestinal; SNRI, serotonin and
norepinephrine reuptake inhibitors.

*Therapies are listed by Recommendation, from recommended to balance risks and benefits to not recommended and insufficient
evidence, then alphabetized by therapeutic Class within the Recommendation.

yInformation from a single review.
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Use of noninvasive neuromodulators, such as an external
trigeminal nerve stimulator, has not sufficiently been stud-
ied in pregnancy to support its use (8).

Medications used to prevent primary headaches
include antiepileptics, antidepressants (serotonin and
norepinephrine reuptake inhibitors), tricyclic antide-
pressants, antihypertensives (betablockers, calcium
channel blockers), steroids, benzodiazepines, antihis-
tamines and other supplements (8, 29, 34). There is
limited evidence regarding both the efficacy and safety
of these medications for use in the prevention of head-
aches during pregnancy and lactation, but indirect evi-
dence related to the safety of these medications used
for other indications can be considered. Some medi-
cations are known to cause serious harm to the preg-
nancy and should not be used, as described in Table 2.
Though approved by the U.S. Food and Drug Admin-
istration, CGRP receptor antagonists are not recom-
mended in pregnancy or in the 6 months before
pregnancy. Memantine, an antagonist of the N-
methyl-d-aspartate receptor, has no published human
pregnancy safety data to date, so it is not currently
recommended for use in pregnancy. Medications that
are considered for headache prevention are summa-
rized in Table 2.

When the decision is made to discontinue medications
before pregnancy, medications should typically be
gradually discontinued (29). In the event of an unplanned
but desired pregnancy in the setting of medication use
that carries substantial risks, the medication should be
stopped as soon as possible (29).

After careful discussion, it may be reasonable to
consider pharmacologic interventions to prevent primary
headaches during pregnancy for patients experiencing
frequent or disruptive headaches (30, 36). Frequent use
of medications to treat headaches can place the patient
at increased risk for medication overuse headaches (29),
and in this setting, the benefits of preventative medica-
tions may outweigh other risks. There are no published
studies to date that evaluate the efficacy of any medica-
tions for the prevention of primary headaches during
pregnancy (8).

Given the relative safety profile of calcium channel
blockers and antihistamines, these classes of medication
may be considered first-line agents for patients consid-
ering pharmacologic interventions for the prevention of
primary headaches. Given data supporting the use of
beta-blockers for headache prevention in the nonpreg-
nant population and obstetric experience with using
beta-blockers for other indications, the use of beta-
blockers to prevent headache in pregnancy may also
be considered.

Owing to lack of data, there are unknown risks associated
with the use of supplements such as riboflavin, coenzyme
Q10, or melatonin. Feverfew is associated with stimulation of

uterine contractility and should not be used (37). Oral mag-
nesium was associated with an increased risk of neonatal
death (relative risk [RR] 2.21; 95% CI 1.02–4.75) in a Co-
chrane Review of available data (38); however, it is worth
noting that one study contributed more than 70% of partic-
ipants to the analysis of this secondary outcome, and the
supplemented group had a larger number of pregnancies
affected by severe congenital anomalies (38). Given the
limitations of the study and otherwise long-standing use of
magnesium for other obstetric indications without evidence
of harmful sequelae, these results should be interpreted with
caution and oral magnesium remains a reasonable option
for the prevention of headaches.

If an antiepileptic medication is considered to prevent
headaches in a pregnant patient, a discussion of
comparative risks should be undertaken. Topiramate
use has been associated with significant risks, including
stillbirth or spontaneous abortion (OR 23.6; 95% CI 1.2–
549.6), major congenital anomalies (OR 1.90; 95% CI
1.17–2.97), and fetal growth restriction (OR 2.64; 95% CI
1.41–4.63) (8), so its use in pregnancy or the prepreg-
nancy period for headache prevention is not recommen-
ded. Valproic acid is associated with significant risks,
including stillbirth or spontaneous abortion (combined)
(OR 1.83; 95% CI 1.04–3.45), congenital anomalies
(ORs exceeding 3), neural tube defects (RR 5.30; 95%
CI 1.05–26.70), minor anomalies (OR 17.8; 95% CI 1.6–
633.3), and adverse neurodevelopmental effects includ-
ing cognitive, autism/dyspraxia, psychomotor, and lan-
guage delay (all ORs exceeding 4). The use of valproic
acid in pregnancy or the prepregnancy period for head-
ache prevention is not recommended. Though carbama-
zepine is also associated with major congenital
anomalies (OR 1.37; 95% CI 1.10–1.71) and minor con-
genital anomalies (OR 10.8; 95% CI 1.4–373.9) (8), its
overall risk is considered more acceptable than valproic
acid and topiramate if an antiepileptic is to be considered
for headache prevention.

If an antidepressant medication is considered for the
prevention of primary headaches, comparative risks and
benefits should be discussed. Selective serotonin reup-
take inhibitors are not useful for the prevention of primary
headaches (29) so should not be used for this indication.
Venlafaxine, a serotonin and norepinephrine reuptake
inhibitor, has limited evidence for efficacy (8, 29) and is
associated with an increased risk of preterm birth (OR
1.79; 95% CI 1.46–2.19) and neonatal withdrawal symp-
toms (OR 3.1; 95% CI 1.3–7.1) (8), and also should not be
used for the prevention of primary headaches. Amitripty-
line, a tricyclic antidepressant, has limited evidence for
efficacy in pregnancy (8) but is recommended for use
outside of pregnancy (29). The use of tricyclic antidepres-
sants in pregnancy for any indication is associated with
neonatal convulsions (OR 7.82; 95% CI 2.81–21.8), neo-
natal respiratory distress (OR 2.11; 95% CI 1.57–2.83),
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and major congenital anomalies (OR 1.31; 95% CI 1.04–
1.6) (8), and their use is not recommended.

Evaluation of Primary and
Secondary Headaches

Screen patients for a history of migraine
headaches during the prepregnancy evalua-
tion and at their initial pregnancy visit, includ-
ing symptoms, frequency of occurrence, and
medication or intervention history or both (39,
40). (GOOD PRACTICE POINT)

Secondary headache disorders are common during
pregnancy, occurring in more than one third of acute
headache cases receiving neurologic consultation (41).
One of the most common secondary headache types in
the postpartum period is the musculoskeletal headache,
exacerbated by maternal physical exertion of labor and
associated sleep deprivation with accompanying neck
and shoulder pain and no history of dural puncture (42).

ACOG recommends the evaluation of second-
ary headaches with a careful history, physical
examination, and other tests as appropriate,
including imaging techniques and spinal fluid
examination when indicated (27, 40, 43–50).
(STRONG RECOMMENDATION, LOW-QUALITY EVIDENCE)

The differential diagnosis list for headaches of more
serious pathology is extensive, and should be investi-

gated as outlined in Figure 1, beginning with taking a
thorough history and performing a physical examination
to determine whether the headache represents a change
from baseline or has worrisome features.

Features of a secondary headache that war-
rant prompt attention include “thunderclap”
headache, rapid onset, high blood pressure,
visual changes, neurologic deficits or altered
consciousness, vomiting, and fever (25, 41, 43,
47, 51–55). (GOOD PRACTICE POINT)

Patients presenting with these “red flags,” particularly
those with no prior headache history, are particularly
worrisome (Box 1).

Timely imaging is important for detecting the appro-
priate treatment and preventing the possible develop-
ment of neurologic deficits, particularly in patients with an
uncertain diagnosis (54). In more than 25% of pregnant
women presenting with acute headache, brain imaging
may reveal a secondary etiology (43, 56). When it is
determined that imaging for secondary causes of head-
ache is warranted, magnetic resonance imaging (MRI) or
computerized tomography (CT) may be appropriate as
dictated by clinical suspicion of underlying etiology, as
well as availability of imaging resources (57). Magnetic
resonance imaging is often the preferred imaging modal-
ity during pregnancy, and the use of radiation and con-
trast should be avoided unless the benefits outweigh the
risks (58–60).

Figure 1. Evaluation and management of secondary headache.
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ACOG suggests evaluation of headaches in
pregnancy that warrant brain or vascular
imaging with magnetic resonance techniques
that limit the use of gadolinium (54, 59–62).
(CONDITIONAL RECOMMENDATION, LOW-QUALITY EVIDENCE)

Gadolinium contrast, the agent most commonly used for
MRI, does cross the placenta and is generally avoided
owing to a lack of data on long-term accumulation in fetal
tissues (63). However, if the use of gadolinium contrast is
expected to significantly improve diagnostic performance
of MRI and provide fetal or maternal benefit, its use may
justify potential fetal risks. Computerized tomography
scanning, although not optimal for many of the acute
neurologic conditions that affect pregnant and postpar-
tum patients, may be performed in pregnancy if dictated
by diagnostic workup and should be used if MRI is not
available and imaging is warranted (45, 64). Computer-
ized tomography is the diagnostic imaging modality of
choice in the setting of suspected stroke, with a goal of
presentation to imaging time of 25 minutes or less (65).
Fetal risks after exposure to ionizing radiation from a CT
scan are considered minimal. In humans, the risk of abor-
tion, microcephaly, fetal growth restriction, and intellec-
tual disability have only been associated with ionizing
radiation exposure of greater than 50 mGy, a level sub-
stantially above the range of exposure from head CT
(fetal dose 0.001–0.01 mGy) (63). Thus, clinicians and
patients should feel reassured of the safety of CT imag-
ing if used. Clinical sequelae have not been reported
from brief iodinated contrast exposure typically used in
CT scanning; however, it is generally recommended that
contrast be used only if required to obtain additional
diagnostic information that will affect the care of the fetus
or pregnant person (1, 45, 63, 64).

Preeclampsia should be considered in patients with
headache who are at least 20 0/7 weeks of gestation or
within 6 weeks postpartum and who have blood pressure
greater than or equal to 140 mm Hg systolic or greater
than or equal to 90 mm Hg diastolic. Distinguishing
between migraine and preeclampsia is crucial because
persistent headache in the context of preeclampsia can
be an indication for delivery to prevent further maternal
complications (66, 67). Commonly described features of
preeclampsia headache include severe bilateral frontal
headache and blurry vision, which may progress to bilat-
eral cortical blindness (68). The headache frequently has
developed in temporal relation to the onset of preeclamp-
sia or has substantially worsened or improved in parallel
with worsening or improvement of preeclampsia (13). The
neurologic examination is typically normal.

In the setting of preeclampsia and headache, it
is important to consider alternative secondary
etiologies (ie, reversible cerebral vasoconstric-
tion syndrome [RCVS], posterior reversible

encephalopathy syndrome [PRES], infection) if
accompanied by altered level of consciousness,
vomiting, or fever. (GOOD PRACTICE POINT)

Pregnant and postpartum patients with headache and
neurologic symptoms are often diagnosed with preeclampsia;
however, a range of other causes must be considered in
conjunction with or separate from preeclampsia, including
PRES, RCVS, and CVST (69). The common finding of PRES in
patients with preeclampsia with severe features or eclampsia
suggests that PRES is a core component of the pathogenesis
of eclampsia (70, 71). Posterior reversible encephalopathy
syndrome is a clinical-neuroradiologic entity characterized by
headache, vomiting, altered mental status, blurred vision and

Box 1. Secondary Headaches: Red Flags

Rapid onset or change from baseline

Severe pain or “thunderclap” headache

Elevated blood pressure

Fever

Gestational age third trimester

Focal neurologic deficits

Altered consciousness

Laboratory abnormalities: thrombocytopenia, thrombo-
cytosis, elevated liver enzymes, elevated creatinine

Data from Raffaelli B, Siebert E, Körner J, Liman T, Reuter U,
Neeb L. Characteristics and diagnoses of acute headache in
pregnant women - a retrospective cross-sectional study. J
Headache Pain 2017;18:114–1. doi: 10.1186/s10194-017-0823-1;
and Raffaelli B, Neeb L, Israel-Willner H, Körner J, Liman T,
Reuter U, et al. Brain imaging in pregnant women with acute
headache. J Neurol 2018;265:1836–43. doi: 10.1007/s00415-018-
8924-6; and Vgontzas A, Robbins MS. A hospital based retro-
spective study of acute postpartum headache. Headache
2018;58:845–51. doi: 10.1111/head.13279; and Sandoe CH, Lay
C. Secondary headaches during pregnancy: when to worry. Curr
Neurol Neurosci Rep 2019;19:27–9. doi: 10.1007/s11910-019-
0944-9; and Zodda D, Procopio G, Gupta A. Evaluation and
management of life-threatening headaches in the emergency
department. Emerg Med Pract 2019;21:1–20; and Jarvis S,
Dassan P, Piercy CN. Managing migraine in pregnancy. BMJ
2018;360:k80. doi: 10.1136/bmj.k80; and Kumral E, Polat F,
Uzunköprü C, Callı C, Kitiş Ö. The clinical spectrum of intrace-
rebral hematoma, hemorrhagic infarct, non-hemorrhagic infarct,
and non-lesional venous stroke in patients with cerebral sinus-
venous thrombosis. Eur J Neurol 2012;19:537–43. doi: 10.1111/
j.1468-1331.2011.03562.x; and Altinkaya SO, Nergiz S, Küçük M,
Yüksel H, Dayanir Y. Posterior reversible encephalopathy syn-
drome in obstetric patients. Report of three cases with literature
review. Clin Exp Obstet Gynecol 2014;41:730–3. doi: 10.12891/
ceog17052014; and Gladstone JP, Dodick DW, Evans R. The
young woman with postpartum "thunderclap" headache. Head-
ache 2005;45:70–4. doi: 10.1111/j.1526-4610.2005.05012.x; and
Wheaton N, Al-Abdullah A, Haertlein T. Late pregnancy and
postpartum emergencies. Emerg Med Clin North Am
2019;37:277–86. doi: 10.1016/j.emc.2019.01.013
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seizures as well as images suggesting white-gray matter
edema involving in most cases posterior regions of the central
nervous system, as demonstrated by MRI (61). Although it is
poorly understood why PRES preferentially affects the occipital
lobes, the headache women experience with PRES is likely
due to cerebral edema in the setting of failure of autoregulation
of the cerebral vasculature (72).

Reversible cerebral vasoconstriction syndrome is char-
acterized by severe headaches and diffuse segmental
constriction of the cerebral arteries that resolves sponta-
neously within a few months (73). The presence of revers-
ible lesions associated with transient brain edema in
patients with RCVS and the high incidence of reversible
cerebral angiopathy suggests an overlapping pathophysi-
ology between RCVS and PRES (74, 75). Key features of
RCVS include fluctuating and sudden headache, transient
blindness and confusion, and rapid improvement in the
postpartum period (76). A large percentage of patients
have no abnormalities at the time of presentation on initial
neuroimaging studies with CT or MRI; however, repeat
imaging demonstrates many patients develop lesions nota-
ble over a period of a few days. Abnormal cerebral angi-
ography is the primary diagnostic feature of RCVS, which
can be documented with computed tomography angio-
gram or magnetic resonance angiogram (73, 75, 77).

Central venous sinus thrombosis affects one per 2,500–
10,000 pregnancies and is more common in women with an
underlying thrombophilia (78). It is most likely to occur in the
third trimester or postpartum period and presents as a constant,
nonspecific headache that can be associated with seizures
and focal deficits. Magnetic resonance venogram is the imag-
ing modality of choice (60, 79). Early and extended thrombosis
of a large sinus and presence of high blood pressure at admis-
sion are associated with hemorrhagic lesions and unfavorable
outcomes (47). Presenting symptoms for intracranial venous
thrombosis can mimic those of a postdural puncture (PDP)
headache and are easily misdiagnosed, particularly in the post-
partum woman who has undergone regional anesthesia (80).

ACOG recommends consultation with anes-
thesiology when secondary headache pre-
sents 24–48 hours after regional anesthesia
with classic occipito-frontal pain and postural
features (40, 49, 80–86). (STRONG RECOMMENDATION,

LOW-QUALITY EVIDENCE)

The incidence of PDP, or low-pressure postdural headaches,
ranges from 0.1% to 1.5%, with 0.15% of women with PDP
experiencing a headache (84, 87, 88). The diagnosis is gen-
erally based on historical features: the presence of a post-
dural occipito-frontal headache developing postpartum in a
woman after receipt of regional anesthesia should not be
assumed to be migraneous in nature (89–91). Patients who
experience headache after PDP are also at an increased
risk for subdural hematoma, which should be included in the

differential diagnosis of headache postpartum (92). Sub-
dural hematoma after labor epidural anesthesia is rare,
but potentially more common than historically estimated;
cases of PDP headache after labor epidural anesthesia
should be monitored closely for severe neurologic signs
and symptoms that could herald subdural hematoma (92,
93). Data regarding the association of PDP headaches and
history of migraines are mixed, with some studies suggest-
ing an association, and others not (89, 94). Transient neuro-
logic symptoms after spinal block occur infrequently, but the
incidence of PDP headache is higher in the obstetric pop-
ulation in general (86). Chronic headache may persist in the
obstetric population after unintentional PDP in patients expe-
riencing acute headache (91, 95–97).

Idiopathic intracranial hypertension is a secondary head-
ache disorder characterized by retro-ocular, frontal head-
ache and visual symptoms (98). The incidence is increasing
and reportedly ranges from 2 to 5.2 cases per 100,000 in the
general population. Many patients with intracranial hyperten-
sion have a history of chronic headaches, but the disorder
can also present for the first time in pregnancy. The full
diagnostic workup includes detailed neurologic examination,
MRI of the brain, and lumbar puncture at onset of headache
symptoms (99). Sagittal sections on MRI may reveal a par-
tially or completely empty sella, indicative of increased intra-
cranial pressure, but imaging can also be normal (98).

Carotid artery dissection and subarachnoid hemorrhage
may cause severe, refractory headache in pregnancy (100).
Patients who present with severe headache (“thunderclap
headache”) with neck pain and focal neurologic symptoms
require prompt diagnosis and immediate treatment for good
outcome (101–14). Intracranial hemorrhage may be caused
by aneurysmal rupture or bleeding from a vascular malfor-
mation or by hypertension in the setting of preeclampsia,
eclampsia, or HELLP (hemolysis, elevated liver enzymes,
and low platelet count) syndrome. Computerized tomogra-
phy angiography with shielding of the abdomen during preg-
nancy can be performed to make the diagnosis, identify the
source of the bleeding, and aid in procedural planning.

Although rare, pituitary apoplexy should be considered
when a pregnant woman presents with severe headache
and visual defects of sudden onset (105). Many patients
additionally report a history of micro or macroadenoma.
Pituitary apoplexy, a sudden hemorrhage into the pitui-
tary gland, has an unpredictable clinical course and
determining which clinical situations warrant early sur-
gery needs to take into consideration the presence
and severity of neurologic signs and their stability (106).
In patients with characteristic presentation and history of
prolactinoma, the rapid identification of pituitary apoplexy
with pituitary MRI or CT with contrast is key to determin-
ing appropriate treatment (107, 108). Pituitary apoplexy
can be precipitated by physiologic enlargement of the
pituitary in pregnancy and prophylactic anticoagulation
from history of deep vein thrombosis (109, 110). In its
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most serious presentation, patients may have headache
and visual changes accompanied by hypopituitarism.
Although all pituitary hormone deficiencies can occur,
the sudden onset of corticotropin and cortisol deficiency
can cause life-threatening hypotension.

Other potential etiologies of secondary headache in
pregnancy include neoplasm and infection. Intracranial
masses should be evaluated with MRI or CT with
contrast. Headache may be a presenting symptom or
part of a constellation of symptoms that include fever,
chills, fatigue, and shortness of breath when the under-
lying etiology is infectious in nature. There are reports of
Legionnaires’ disease in gravidas presenting with rapidly
deteriorating respiratory status, septic shock, lab abnor-
malities with headache (111); Borrelia miyamotoi infection
with fever, chills, headache and fatigue (112); and head-
ache with neurocysticercosis (113). The workup for these
infectious etiologies should include complete blood
count, a metabolic profile, blood cultures, and often a
lumbar puncture for examination of cerebrospinal fluid,
in addition to head imaging with MRI or CT.

Treatment Options for Primary and
Secondary Headaches
Primary Headaches
A discussion of the acute management of headache in
pregnancy can be divided into a review of medications
suitable for home use and those available for treatment of
pregnant patients who present with an intractable head-
ache to obstetric triage, urgent care, or the general
emergency department. However, these recommendations
must be prefaced by recognizing that, despite the preva-
lence of this problem, only one prospective, randomized
trial evaluating efficacy of migraine therapeutics in preg-
nancy has been published (114) (Table 3). All other national
societal recommendations discussed below are based on
expert opinion and published fetal safety data, often indi-
rectly obtained, from studies using the same medication but
for other maternal indications (8).

Acute Management of Primary Headaches in
Pregnancy at Home

Acute pharmacologic treatment for migraine head-
ache in pregnancy should be approached in a stepwise
fashion—starting with therapies with known fetal and
maternal safety profiles and progressing sequentially
as required to achieve maternal analgesia, balancing
risks and benefits. When possible, use of acute therapy
should be limited to 2 days or less per week to avoid
development of medication overuse chronic headache.

ACOG suggests that use of nonsteroidal anti-
inflammatory drugs (NSAIDs) in pregnancy for
intractable migraine be limited to the second
trimester owing to the risk of adverse fetal

effects (8, 27, 29, 115). (CONDITIONAL RECOMMENDA-

TION, LOW-QUALITY EVIDENCE)

Nonsteroidal anti-inflammatory drugs (NSAIDs) with or
without a triptan are commonly used as first-line acute
therapy for migraine headaches in nonpregnant adults.
Observational data of NSAID use during the first trimester
regarding embryo-fetal and miscarriage risks are inconclu-
sive. Third trimester exposure may result in transient
reduced fetal renal function with oligohydramnios, fetal
ductus arteriosus stenosis with premature closure of the
ductus and persistent neonatal pulmonary hypertension, as
well as neonatal periventricular leukomalacia, intraventricu-
lar hemorrhage, and necrotizing enterocolitis. During the
second trimester, NSAIDs can be used judiciously, as a
second-line therapy. If repeated administration is necessary,
the total duration of use should not exceed 48 hours.

ACOG recommends acetaminophen 1,000 mg
orally as initial therapy for the treatment of
acute migraine (27, 29, 115–117). (STRONG RECOM-

MENDATION, VERY LOW-QUALITY EVIDENCE)

Total clearance of acetaminophen progressively increases
across pregnancy, peaking during the third trimester, and is
1.8-fold greater than in nonpregnant adults. However,
conversion to the toxic metabolite N-acetyl-p-benzoqui-
none-imine also increases in pregnancy, enhancing the
risk of maternal hepatoxicity with acetaminophen overdose.
Total 24-hour exposure should be kept at or below the U.S.
Food and Drug Administration–recommended maximum
dosage of 4 g. Of note, McNeil Consumer Healthcare, the
manufacturer of Tylenol, recommends a lower 24-hour max-
imum exposure of 3–3.25 g of acetaminophen. When coun-
seling patients, it is important to advise them to consider
their total acetaminophen exposure, including acetamino-
phen in combination over-the-counter medications.

ACOG suggests use of acetaminophen com-
bined with caffeine for treatment of migraine
headache in pregnancy, but with some caution
for potential fetal effects at caffeine doses
exceeding 200 mg per day (8, 27, 29). (CONDI-

TIONAL RECOMMENDATION, VERY LOW-QUALITY EVIDENCE)

When using the over-the-counter combination product con-
taining acetaminophen 500 mg and caffeine 65 mg per
caplet, patients should be advised to follow the same
recommended guidelines for total 24-hour acetaminophen
exposure and the daily caffeine limit of 200 mg. If additional
doses are needed, this can be achieved by supplementing a
single acetaminophen-caffeine combination tablet with addi-
tional plain acetaminophen. Dietary caffeine can also be
used in lieu of caffeine tablets (118).

ACOG recommends against use of combina-
tion products containing butalbital during
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Table 3. Interventions for Treatment of Primary Headaches in Pregnancy*

Drug Class Recommendation Potential Associated Risks

Acetaminophen
1

Analgesic Recommended Maternal and fetal hepatic toxicity
with overdosage

Caffeine
1–4

Methylxanthine,
dietary
supplement

Recommended at less than 200
mg per day

Neonatal cardiac arrhythmias at
greater than 200 mg per day

Diphenhydramine
1

Antihistamine Recommended Maternal drowsiness

Metoclopramide
1

Antiemetic –

dopamine
antagonist

Recommended Maternal fatigue, dizziness,
agitation, nausea; combine with
diphenhydramine to reduce
metoclopramide-associated
akinesia

Magnesium, IV
5

Mineral therapy Balance risks and benefits Hot flushes, maternal and fetal
hypotonia, respiratory
depression, cardiac depression
Increased perinatal mortality with
infusion rates in excess of 2 g per
hour; contraindicated with
myasthenia gravis,
hypocalcemia, moderate to
severe renal failure, cardiac
ischemia, heart block or
myocarditis

Methylprednisolone
or prednisone

1
Corticosteroid Balance risks and benefits,

especially in first trimester
Oral clefting in first
trimester; minimal fetal exposure
because of placental metabolism

Ondansetron
1

Antiemetic –

5HT3 antagonist
Balance risks and benefits Ventricular septum defect,

hypoplastic left heart, orofacial
clefts, diaphragmatic hernia, and
respiratory system anomalies

Sumatriptan
1

Triptan Balance risks and benefits No evidence for increased risks
of either spontaneous abortion or
congenital anomalies; may be
associated with worse child
emotionality and activity
outcomes at 3 years of age

Butalbital
6,7

Barbiturates Not recommended Habituation risk; increased risk of
overuse headache; no significant
additional analgesia; cardiac
malformations

Codeine
1,8,9

Narcotic
analgesic

Not recommended Risk of medication overuse
headache; maternal addiction
and neonatal abstinence
syndrome

Ergotamine or
dihydroergotamine

1
Ergot alkaloid Avoid during pregnancy Uterine contractions

Fentanyl
1,8,9

Narcotic
analgesic

Not recommended Risk of medication overuse
headache; maternal addiction
and neonatal abstinence
syndrome

(continued )
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Table 3. Interventions for Treatment of Primary Headaches in Pregnancy* (continued)

Drug Class Recommendation Potential Associated Risks

Hydrocodone
1,8,9

Narcotic
analgesic

Not recommended Risk of medication overuse
headache; maternal addiction
and neonatal abstinence
syndrome

Ibuprofen
1

NSAID Avoid use in third trimester; limit
use in the first trimester; balance
risks and benefits of
administration for 48 hours or
less during second trimester

Neonatal periventricular
leukomalacia, intraventricular
hemorrhage, and necrotizing
enterocolitis; oligohydramnios;
Third trimester: fetal ductus
arteriosus stenosis with premature
ductal closure and persistent
pulmonary hypertension

Indomethacin
1

NSAID Avoid use in third trimester; limit
use in the first trimester; balance
risks and benefits of
administration for 48 hours or
less during second trimester

Neonatal periventricular
leukomalacia, intraventricular
hemorrhage, and necrotizing
enterocolitis; oligohydramnios;
Third trimester: fetal ductus
arteriosus stenosis with premature
ductal closure and persistent
pulmonary hypertension

Naproxen sodium
1

NSAID Avoid use in third trimester; limit
use in the first trimester; balance
risks and benefits of
administration for 48 hours or
less during second trimester

Neonatal periventricular
leukomalacia, intraventricular
hemorrhage, and necrotizing
enterocolitis; oligohydramnios;
Third trimester: fetal ductus
arteriosus stenosis with
premature ductal closure and
persistent pulmonary
hypertension

Oxycodone
1,8,9

Narcotic
analgesic

Not recommended Risk of medication overuse
headache; maternal addiction
and neonatal abstinence
syndrome

Lasmiditan
10

Ditan—oral
selective
serotonin (5-
HT1F)
receptor agonist

Not currently recommended No published human pregnancy
data

Rimegepant
11,12

Oral gepant Not currently recommended No published human pregnancy
data

Ubrogepant
11,12

Oral gepant Not currently recommended No published human pregnancy
data

CGRP, calcitonin gene-related protein antagonist; IV, intravenous; NSAID, non-steroidal antiinflammatory drugs.

*Therapies are listed by recommendation, from recommended to balance risks and benefits to not recommended and not currently
recommended, then alphabetized by drug or therapy within the recommendation.

1Saldanha IJ, Roth JL, Chen KK, Zullo AR, Adam GP, Konnyu KJ, et al. Management of primary headaches in pregnancy. Comparative
Effectiveness Review, No. 234. Agency for Healthcare Research and Quality; 2020. Accessed January 25, 2022. https://www.ncbi.nlm.
nih.gov/books/NBK564853

2Moderate caffeine consumption during pregnancy. Committee Opinion No. 462. American College of Obstetricians and Gynecologists.
Obstet Gynecol 2010;116:467–8. doi: 10.1097/AOG.0b013e3181eeb2a1

3National Library of Medicine. Caffeine. In: Drugs and Lactation Database (LactMed). NLM; 2021. Accessed January 25, 2022. https://
www.ncbi.nlm.nih.gov/books/NBK501467

VOL. 139, NO. 5, MAY 2022 CPG Headaches in Pregnancy and Postpartum 959

© 2022 by the American College of Obstetricians
and Gynecologists. Published by Wolters Kluwer Health, Inc.

Unauthorized reproduction of this article is prohibited.

https://www.ncbi.nlm.nih.gov/books/NBK564853/
https://www.ncbi.nlm.nih.gov/books/NBK564853/
https://www.ncbi.nlm.nih.gov/books/NBK501467/
https://www.ncbi.nlm.nih.gov/books/NBK501467/


pregnancy because of the absence of sup-
plemental analgesia and the associated risks
of medication overuse headache and addic-
tion (29, 36, 119–124). (STRONG RECOMMENDATION,

MODERATE-QUALITY EVIDENCE)

Butalbital-containing combination medications have
been approved in the United States for the treatment
of tension-like headache but not migraine headache. In
the two randomized controlled studies in patients with
migraine headache, the active comparators (butorpha-
nol nasal spray and sumatriptan/naproxen) achieved
better pain control than the butalbital-containing med-
ications (123, 125). Even in the studies for tension-type
headaches, the addition of butalbital to other analge-
sics has not been shown to significantly improve pain
relief (122, 126). Use of barbiturates, more than any
other acute therapy for migraine, including opioids,
has been associated with transformation of episodic
migraine to medication overuse chronic migraine (119,
121). The difference in elimination half-lives between
acetaminophen (2–3 hours) and butalbital (31–88
hours) contributes to this risk: when the acetamino-
phen concentration falls and the headache recurs,
patients may take another dose while the butalbital
concentration is still elevated (127). Although the
authors advise that their results should be interpreted
cautiously owing to the small number of exposed
cases, the National Birth Defects Prevention Study
observed that prepregnancy use of butalbital was
associated with an increased risk of congenital fetal
cardiac defects, specifically pulmonary valve stenosis
(adjusted OR 5.73; 95% CI 2.25–14.62) (128). Because
of the absence of significant benefit and documented
associated risks, the European Medicines Agency

(European Union), the United Kingdom, Norway, Ice-
land, Australia, and Japan have banned butalbital-
containing drugs, and the U.S. Headache Consortium,
the Canadian Headache Society, The Medical Letter,
and the Canadian Institute of Health Economics all
strongly recommend against the use of butalbital for
migraine treatment in adults regardless of pregnancy
status (29, 36, 124, 129).

ACOG recommends metoclopramide 10 mg
(intravenous or enteral), alone or in combina-
tion with diphenhydramine 25 mg (intravenous
or enteral) as additional treatment for persis-
tent headache in pregnancy (8, 27, 29). (STRONG

RECOMMENDATION, MODERATE-QUALITY EVIDENCE)

Use of metoclopramide is particularly helpful for women
with migraine-associated nausea. Although metoclopra-
mide is preferred because of its better safety profile,
other common antiemetics can also be used. Oral
diphenhydramine 25 mg may be co-administered with
metoclopramide to counter the akinesia (restlessness)
frequently associated with the latter medication. The
sedating effects of the antihistamine may also help with
migraine resolution.

For patients with migraine headache inadequately
controlled by either acetaminophen alone or acetamino-
phen supplemented with caffeine, some obstetricians
have cautiously used triptans as secondary therapy, most
often sumatriptan (8, 27, 29, 130). Triptans are not analge-
sics; instead, they cause vasoconstriction of cranial and
dura mater vessels by stimulating the vascular 5-
hydroxytryptamine1 receptor subtypes (5-HT1B and 5-
HT1D) (131). In the AHRQ review of management of pri-
mary headaches in pregnancy, postpartum, and lactation,

4Hadeed A, Siegel S. Newborn cardiac arrhythmias associated with maternal caffeine use during pregnancy. Clin Pediatr (Phila)
1993;32:45–7. doi: 10.1177/000992289303200108

5Gestational hypertension and preeclampsia. ACOG Practice Bulletin No. 222. American College of Obstetricians and Gynecologists.
Obstet Gynecol 2020;135:e237–60. doi: 10.1097/AOG.0000000000003891

6Browne ML, Van Zutphen AR, Botto LD, Louik C, Richardson S, Druschel CM. Maternal butalbital use and selected defects in the
national birth defects prevention study. Headache 2014;54:54–66. doi: 10.1111/head.12203

7Bigal ME, Lipton RB. Excessive acute migraine medication use and migraine progression. Neurology 2008;71:1821–8. doi: 10.1212/
01.wnl.0000335946.53860.1d

8Institute of Health Economics. Toward Optimized Practice. Primary Care Management of Headache in Adults. Clinical Practice
Guideline. September 2016. 2nd Edition.

9Opioid use and opioid use disorder in pregnancy. Committee Opinion No. 711. American College of Obstetricians and Gynecologists.
Obstet Gynecol 2017;130:e81–94. doi: 10.1097/AOG.0000000000002235

10Lasmiditan oral. In: Facts and Comparisons [after login]. Wolters Kluwer Health, Inc.; 2022. Accessed February 15, 2022. https://fco.
factsandcomparisons.com/lco/action/doc/retrieve/docid/fc_dfc/6875008

11Rimegepant oral. In: Facts and Comparisons [after login]. Wolters Kluwer Health, Inc.; 2022. Accessed February 15, 2022. https://fco.
factsandcomparisons.com/lco/action/doc/retrieve/docid/fc_dfc/6925045

12Ubrogepant oral. In: Facts and Comparisons [after login]. Wolters Kluwer Health, Inc.; 2022. Accessed February 15, 2022. https://fco.
factsandcomparisons.com/lco/action/doc/retrieve/docid/fc_dfc/6899835
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the only adverse outcomes identified with sumatriptan
exposure during pregnancy (compared with no sumatrip-
tan use either during pregnancy or during pregnancy and
immediately before pregnancy) were increased risks of
childhood emotionality and hyperactivity at 3 years of
age (8). In the same review, there was inadequate safety
evidence for the other triptans in pregnancy owing to their
infrequent use. No studies have examined the effect of
triptan exposure on uterine or fetal blood flow during the
second and third trimester. It is not known whether triptans
vasoconstrict uterine or fetal vasculature. Although rare,
because of the risk of cardiac or generalized vasoconstric-
tion, triptans should not be used in pregnant patients with
cardiac disease or hypertension (29).

Although not supported by efficacy studies in preg-
nancy, noninvasive neuromodulator devices, including
the transcutaneous supraorbital nerve stimulator, the
external trigeminal nerve stimulator, the transcutaneous
vagus nerve stimulator, and a noninvasive multi-channel
brain neuromodulation system are approved for treat-
ment of acute migraine and may offer pregnant patients
an alternative to medications (34). Occipital nerve blocks
with lidocaine injection are another alternative to tradi-
tional drug therapies.

ACOG recommends against the use of ergot
alkaloid-containing products to treat
migraines in pregnancy (27–29). (STRONG RECOM-

MENDATION, MODERATE-QUALITY EVIDENCE)

Ergot alkaloids are potent vasoconstrictors used in
combination with an NSAID in nonpregnant adults for
additional migraine therapy. However, because ergot
alkaloids strongly stimulate myometrial contractions, they
should not be used during any stage of pregnancy for
treatment of migraine.

ACOG recommends against the use of medi-
cations containing opioid narcotics (codeine,
hydrocodone, oxycodone, hydromorphone) to
treat migraines in pregnancy (8, 114, 115, 119,
132, 133). (STRONG RECOMMENDATION, MODERATE-

QUALITY EVIDENCE)

In addition to the risks of developing medication overuse
headache and the superiority of alternate medications for
most headaches, third trimester use is associated with
neonatal opioid withdrawal syndrome. Recently
approved acute treatments for migraine, oral CGRP
antagonists, and ditans should currently not be used in
pregnancy because of the absence of any experience in
human pregnancy.

The recommended therapy for the treatment of
tension-like headaches in pregnancy is acetaminophen
with dosages at or below the recommended 24-hour
maximum of 3.0–4.0 g. Similar to treatment of migraine in

pregnancy, products containing butalbital or opioids
should be avoided because of associated risks of med-
ication overuse transformation, fetal and maternal safety
concerns, and the superiority of alternate medications. (8,
29, 115, 119, 132).

Acute Management of Primary Headaches in Obstetric
Triage or Emergency Department. Pregnant patients with
persistent headache, sometimes complicated by nausea
and vomiting, frequently present to the hospital for evalu-
ation and supplemental management (Fig. 2). A careful
history of prior headache experience is critical in establish-
ing the diagnosis of persistent, intractable migraine, differ-
entiating it from secondary etiologies (see “Evaluation of
Primary and Secondary Headaches.”) A detailed history
of recent medication use will also help guide options for
current therapy. For example, a persistent headache after
repetitive courses of acetaminophen and caffeine is unlikely
to respond to the same treatment. Similarly, persistent or
recurrent headache despite repeat doses of sumatriptan
within 24 hours precludes reuse of triptan therapy.

Adequate hydration is critical to headache relief.
Because nausea and vomiting are frequent complica-
tions of migraine headache, assessment of the
patient’s hydration status based on the urinary specific
gravity and the ability to tolerate oral liquids are impor-
tant guides to fluid replacement. Persistent emesis
may have altered the electrolyte status, and a compre-
hensive metabolic panel is helpful in screening for
other etiologies and secondary headache. In selected
cases, once the headache begins to improve, allowing
time to sleep before discharge may provide the oppor-
tunity to reassess the all-too-frequent headache recur-
rence and need for additional therapy.

Similar to home management of migraine headache,
acute pharmacologic treatment for intractable migraine
headache in the hospital setting should be approached
in a stepwise fashion, progressing sequentially as
required, balancing maternal benefits and fetal risks.
Combination oral acetaminophen and caffeine (two
caplets with a total dose of acetaminophen 1,000 mg
and caffeine 130 mg) is an appropriate first option for
women who can tolerate oral therapy and have either
avoided or only sporadically used these medications
before presentation. If a hospital formulary does not have
this combination caplet, caffeine is also available as an
oral solution, an injectable solution and a 200 mg oral
tablet that could be used as a one-time single dose or,
preferably, cut in half for a 100 mg dose. If mild residual
headache persists after other therapies, combination
acetaminophen and caffeine can also be used before
discharge.

In the one published prospective, randomized efficacy
trial for the treatment of migraine headache in pregnancy,
results indicate that, after failed acetaminophen therapy,
the combination of intravenous metoclopramide 10 mg
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and diphenhydramine 25 mg significantly improved pain
relief compared with 30 mg of codeine orally (114). This
combination of intravenous medications provides both
analgesic and antiemetic therapy as well as helpful seda-
tion. In addition, the diphenhydramine helps to offset the
akathisia frequently associated with metoclopramide.
Both medications can be repeated in 6 hours, if
indicated.

Single doses of NSAIDs (oral ibuprofen, oral indo-
methacin, intravenous ketorolac) may be considered for
resistant headache in the second trimester, with the
same cautions as discussed above for outpatient
treatment (8, 27, 29, 115). Repeat doses may be admin-
istered judiciously within a 48-hour period.

ACOG suggests cautious use of prednisolone,
intravenous magnesium, or sumatriptan for
secondary treatment of persistent headache
in pregnancy (8, 27, 29, 130, 134). (CONDITIONAL

RECOMMENDATION, VERY LOW-QUALITY EVIDENCE)

Occasionally the combination of metoclopramide and
diphenhydramine is insufficient to either resolve or
maintain headache relief. On occasion, admission may
be required to continue parenteral therapy.

If triptans are considered as secondary therapy; suma-
triptan provides the most options for emergency use,
especially for patients with persistent headache and
intractable emesis. It is available as a subcutaneous

Figure 2. Headache triage algorithm. HA, headache; BP, blood pressure; SG, specific gravity; PO, per oral; IV, intravenous; NV,
nausea and vomiting; UA, urinary analysis; QID, four times per day; SC, subcutaneous.
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injection, a nasal spray, and an oral formulation, with the
subcutaneous injection the preferred option in the emer-
gency setting. With the exception of zolmitriptan, which also
has a nasal spray formulation, all of the other triptans are
orally administered only. If the headache has improved but
either or recurs, sumatriptan may be repeated once within
24 hours: the nasal spray and oral tablet after a minimum of
2 hours and the subcutaneous injection after 1 hour (29).

Although not considered a primary therapeutic, intrave-
nous magnesium (IV) (1–2 g infused over 15–20 minutes)
may be effective in adult migraineurs with aura (133, 134)
and may be considered for use in pregnant patients who
have not responded to other therapies.

In nonpregnant adults, dexamethasone 10–24 mg
intramuscular or IV is used to reduce migraine recurrence
and may be considered for pregnant patients who have
had a particularly recalcitrant headache. However, given
the differential fetal exposure among the glucocorticoids,
use of prednisone (20 mg orally four times daily for 2
days) or oral methylprednisolone (4 mg tabs, 21-pill dose
pack over 6 days) may be preferred. Studies in the non-
pregnant population have shown the oral glucocorticoids
to be less effective than dexamethasone (135–137).

Just as in the outpatient management of migraine in
pregnancy, opioid medications, ergot alkaloids and
butalbital-containing medications should not be used in
obstetric triage or the emergency department (8, 114, 115,
119, 132, 133).
Acute Management of Primary Headaches in Lactating
Patients. Most medications used for acute treatment of
headache are considered safe during lactation.

ACOG recommends the use of acetamino-
phen, nonsteroidal anti-inflammatory drugs
(NSAIDs) (with the exception of standard dose
aspirin), caffeine, and metoclopramide in lac-
tating patients for the treatment of migraine
headache (29, 36, 138–145). (STRONG RECOMMEN-

DATION, LOW-QUALITY EVIDENCE)

Nonsteroidal anti-inflammatory drugs and acetaminophen
are commonly used as first line therapy in lactating patients
(29, 36, 138, 142–145). Low-dose aspirin therapy is safe
during lactation; however, standard aspirin regimens for
migraine treatment should be avoided owing the potential
development of neonatal metabolic acidosis and hemolysis
as well as the theoretical risk of Reye’s syndrome in the
breastfed infant with a viral illness (141, 145). Caffeine may
be added as a combination medication. Although there is
insufficient high-quality data for good evidence-based rec-
ommendations, most authors have advised keeping daily
maternal exposure to caffeine below 300–500 mg during
lactation, which differs from the 200 mg maximum daily
exposure advised for pregnancy (139). Caffeine readily
appears in breastmilk and fussiness, jitteriness, and poor

sleep patterns have been reported in breastfed infants of
mothers with very high caffeine consumption. Because pre-
term and very young infants metabolize caffeine slower than
older infants, caffeine therapy for migraine in these mothers
should be used with caution (139). Metoclopramide may
also be used during lactation. Metoclopramide increases
maternal serum prolactin and is used as a galactagogue;
however, frequent use of diphenhydramine and prometha-
zine may decrease breast milk supply, especially if used
early in lactation (140, 146, 147).

ACOG suggests triptans may be used by
lactating patients but advises a shared
decision-making model regarding the need to
avoid breastfeeding for a specified timeframe
after its use (27–29, 36, 115, 148). (CONDITIONAL

RECOMMENDATION, VERY LOW-QUALITY EVIDENCE)

Expert opinion suggests avoiding breastfeeding for 8 to
12 hours after sumatriptan use and 24 hours after use of
other triptans. Low levels of sumatriptan are present in
breastmilk, but because of poor bioavailability, the
amount of sumatriptan transferred to fetal circulation is
very small. In a study comparing concentrations in breast
milk among six different triptans, both eletriptan and
sumatriptan were shown to have very low fetal exposure:
mean (range) relative infant dose of 0.6% (0.3–0.8%) and
0.7% (0.2–1.8%), respectively, compared with the two trip-
tans with the greatest exposure, zolmitriptan, 2.1% (0.7–
5.3%) and naratriptan, 5.0% (one participant) (148).

ACOG recommends against use of combination
products containing butalbital during lactation
because of the absence of supplemental anal-
gesia and the associated risks of medication
overuse headache and addiction (29, 36, 119,
149). (STRONG RECOMMENDATION, MODERATE-QUALITY

EVIDENCE)

ACOG recommends against the use of medi-
cations containing opioids (codeine, hydro-
codone, oxycodone, hydromorphone) for
treatment of headaches in lactating patients
(8, 114, 115, 119, 132, 133, 144, 150–155). (STRONG

RECOMMENDATION, MODERATE-QUALITY EVIDENCE)

Opioids may cause sedation in the breastfed infant and
in women who are cytochrome P450 2D6 ultrametabol-
izers, maternal use of codeine or hydrocodone may
result in life-threatening neonatal central nervous system
depression (151, 150).

ACOG recommends against use of ergot alka-
loids to treat migraine headache in lactating
women (156–158). (STRONG RECOMMENDATION, LOW-

QUALITY EVIDENCE)
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Table 4. Secondary Headache Types, Workup, and Treatment

Clinical Presentation
Preferred Diagnostic Workup or
Imaging Findings* Treatment

Preeclampsia
1–3

Bilateral occipito-frontal HA
20 0/7 weeks of gestation or
more
BP 140/90 mm Hg or greater
With or without visual
changes

CBC, LFTs, creatinine, UA, urine protein
assessment

Delivery if
unresolved

PRES
4–6

Bilateral occipito-frontal HA
Coexistent with preeclampsia
Nausea and vomiting
Altered mental status

MRI demonstrating white-gray matter
edema involving occipital lobes

Urgent
antihypertensives
Delivery

RCVS
7,8

Fluctuating and sudden HA
Transient blindness and
confusion
Coexistent with preeclampsia
Rapid improvement
postpartum

CTA or MRA demonstrates abnormal
cerebral angiography over time

Delivery

IIH
9

Retro-ocular, frontal HA
Visual symptoms

MRI can be normal or reveal empty sella
Lumbar puncture

Acetazolamide
Serial lumbar
puncture

PDP
10–18

Occipito-frontal, postdural HA
after regional anesthesia

Anesthesia consultation Epidural blood
patch

CVST
19–21

Constant and nonspecific HA
Third trimester or postpartum
With or without seizures and
focal deficits

MRV demonstrating intracranial venous
thrombosis
APLS laboratory tests

Anticoagulation

Pituitary
apoplexy

22–24
Severe HA, sudden visual
deficit, may have history of
prolactinoma
Possible hypopituitarism
Hypotension

MRI or CT with contrast demonstrating
enlarged pituitary gland with or without
hemorrhage
BMP, endocrine laboratory tests

Endoscopic
transsphenoidal
resection
High-dose
hydrocortisone

ALPS, antiphospholipid syndrome; BMP, basic metabolic profile; BP, blood pressure; CBC, complete blood count; CVST, central venous
sinus thrombosis; CT, computerized tomography; CTA, computed tomography angiogram; HA, headache; IIH, idiopathic intracranial
hypertension; LFT, liver function tests; MRA, magnetic resonance angiogram; MRI, magnetic resonance imaging; MRV, magnetic
resonance venogram; PDP, postdural puncture; PRES, posterior reversible encephalopathy syndrome; RCVS, reversible cerebral
vasoconstriction syndrome; UA, urine analysis.

*When imaging is warranted, limited availability of magnetic resonance in some health care settings should not delay assessment and
CT should instead be performed if available.

1Gestational hypertension and preeclampsia. ACOG Practice Bulletin No. 222. American College of Obstetricians and Gynecologists.
Obstet Gynecol 2020;135:e237–60. doi: 10.1097/AOG.0000000000003891

2Contag SA, Mertz HL, Bushnell CD. Migraine during pregnancy: is it more than a headache? Nat Rev Neurol 2009;5:449–56. doi:
10.1038/nrneurol.2009.100

3Gold KJ, Barnes C, Lalley J, Schwenk TL. Case report: late-onset eclampsia presents as bilateral cortical blindness. Am Fam
Physician 2005;71:856, 858, 861.

4Brewer J, Owens MY, Wallace K, Reeves AA, Morris R, Khan M, et al. Posterior reversible encephalopathy syndrome in 46 of 47
patients with eclampsia. Am J Obstet Gynecol 2013;208:468.e1–6. doi: 10.1016/j.ajog.2013.02.015

5Nishimura M, Hiraoka E, Kanazawa K, Akita H. Postpartum vertebral artery dissection with posterior reversible encephalopathy
syndrome. BMJ Case Rep 2015;2015:bcr2014207332. doi: 10.1136/bcr-2014-207332

6Fisher N, Saraf S, Egbert N, Homel P, Stein EG, Minkoff H. Clinical correlates of posterior reversible encephalopathy syndrome in
pregnancy. J Clin Hypertens (Greenwich) 2016;18:522–7. doi: 10.1111/jch.12656
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Exposure to ergot alkaloids has been associated with nausea,
vomiting, diarrhea, and weakness in the neonate and maternal
suppression of prolactin and lactation. Because there are no
data available on the safety of oral CGRP antagonists or
ditans in lactation, alternate medications may be preferred.

Secondary Headaches

ACOG recommends treatment with magne-
sium sulfate, blood pressure control, and
delivery in women who present with persistent
headache attributed to preeclampsia with
severe features (67). (STRONG RECOMMENDATION,

HIGH-QUALITY EVIDENCE)

Treatment options for secondary headaches during preg-
nancy and postpartum vary, depending on the underlying

etiology (Table 4). In the setting of preeclampsia, a headache
that is not readily attributed to other etiologies should be
considered a severe feature and warrants delivery (67). If
PRES accompanies preeclampsia with headache, blood
pressure control is urgent and necessary (159).

ACOG suggests patients diagnosed with a
headache secondary to an accidental dural
puncture be offered treatment with epidural
blood patch (160–163). (CONDITIONAL RECOMMENDA-

TION, LOW-QUALITY EVIDENCE)

The most robust data for treatment of secondary headache
disorders in pregnancy exists for headaches resultant to
PDP. A PDP headache should not be considered a self-
limiting condition, and treatment is warranted when

7Fortini A, Cincotta M, Faraone A, Baruffi C, Carrieri G, Limbucci N, et al. Headache and visual impairment after twin birth: a challenging
diagnosis. Intern Emerg Med 2017;12:975–80. doi: 10.1007/s11739-017-1712-y

8Sabzwari SR, Lin Y, Dai S. A fatal case of postpartum cerebral angiopathy with concurrent cardiomyopathy. J Cardiovasc Dis Res
2016;7:90–2. doi: 10.5530/jcdr.2016.2.7

9Friedman DI. Idiopathic intracranial hypertension. Curr Pain Headache Rep 2007;11:62–8. doi: 10.1007/s11916-007-0024-8

10Song J, Breidenbach K, Duong AL, Zhang S, Joseph V. Impact of migraine headaches and depression/anxiety on the incidence of
post-dural puncture headache during postpartum course. Australas Med J 2018;11:178–85

11Panigrahi AR, Armstrong C. Post-dural puncture headache in the parturient. Anaesth Intensive Care Med 2019;20:470–3. doi: 10.1016/
j.mpaic.2019.06.003

12Webb CA, Weyker PD, Zhang L, Stanley S, Coyle DT, Tang T, et al. Unintentional dural puncture with a Tuohy needle increases risk of
chronic headache. Anesth Analg 2012;115:124–32. doi: 10.1213/ANE.0b013e3182501c06

13Stein MH, Cohen S, Mohiuddin MA, Dombrovskiy V, Lowenwirt I. Prophylactic vs therapeutic blood patch for obstetric patients with
accidental dural puncture–a randomised controlled trial. Anaesthesia 2014;69:320–6. doi: 10.1111/anae.12562

14Xavier J, Pinho S, Silva J, Nunes CS, Cabido H, Fortuna R, et al. Postdural puncture headache in the obstetric population: a new
approach? Reg Anesth Pain Med 2020;45:373–6. doi: 10.1136/rapm-2019-101053

15Kent S, Mehaffey G. Transnasal sphenopalatine ganglion block for the treatment of postdural puncture headache in obstetric patients.
J Clin Anesth 2016;34:194–6. doi: 10.1016/j.jclinane.2016.04.009

16Kashkoush AI, Ma H, Agarwal N, Panczykowski D, Tonetti D, Weiner GM, et al. Cerebral venous sinus thrombosis in pregnancy and
puerperium: a pooled, systematic review. J Clin Neurosci 2017;39:9–15. doi: 10.1016/j.jocn.2017.02.046

17Einhäupl KM, Villringer A, Meister W, Mehraein S, Garner C, Pellkofer M, et al. Heparin treatment in sinus venous thrombosis
[published erratum appears in Lancet 1991;338:958]. Lancet 1991;338:597–600. doi: 10.1016/0140-6736(9190607)

18Misra UK, Kalita J, Chandra S, Kumar B, Bansal V. Low molecular weight heparin versus unfractionated heparin in cerebral venous
sinus thrombosis: a randomized controlled trial. Eur J Neurol 2012;19:1030–6. doi: 10.1111/j.1468-1331.2012.03690.x

19Edlow JA, Caplan LR, O’Brien K, Tibbles CD. Diagnosis of acute neurological emergencies in pregnant and post-partum women.
Lancet Neurol 2013;12:175–85. doi: 10.1016/S1474-4422(1270306-X)

20Yılgör A, Tombul T, Milanlıo�glu A. Evaluation of patients with cerebral venous sinus thrombosis. Türk Beyin Damar Hast Derg
2014;20:52–5. doi: 10.5505/tbdhd.2014.74046

21Leys D, Cordonnier C. Cerebral venous thrombosis: update on clinical manifestations, diagnosis and management. Ann Indian Acad
Neurol 2008;11(suppl S1):79–87.

22Piantanida E, Gallo D, Lombardi V, Tanda ML, Lai A, Ghezzi F, et al. Pituitary apoplexy during pregnancy: a rare, but dangerous
headache. J Endocrinol Invest 2014;37:789–97. doi: 10.1007/s40618-014-0095-4.

23Grand’Maison S, Weber F, Bédard MJ, Mahone M, Godbout A. Pituitary apoplexy in pregnancy: a case series and literature review.
Obstet Med 2015;8:177–83. doi: 10.1177/1753495X15598917

24Ginath S, Golan A. Images in clinical medicine. Gestational pituitary-tumor apoplexy. N Engl J Med 2010;363:e10. doi: 10.1056/
NEJMicm0900500
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recognized (83, 164). Regardless of type of treatment,
patients with PDP headache have reversal of cerebral vaso-
dilation after treatment (165). Treatment protocols after PDP
and resultant headaches vary greatly, with epidural blood
patch management as the first line treatment of choice (81,
85, 166). There are recent studies, however, that suggest
sphenopalatine ganglion block may also be an effective,
less invasive successful treatment modality (161, 162, 167).
Additionally, occipital nerve blocks have been used success-
fully in postdural headaches in patients with symptoms
refractory to other treatments (168, 169). Both sphenopala-
tine ganglion block and occipital nerve blocks are supported
by case reports, but there is currently insufficient evidence to
recommend either sphenopalatine ganglion or occipital
nerve blocks as the primary treatment of obstetric PDP
headache (170). In the event the patient desires conserva-
tive treatment, analgesics, caffeine, or a combination of
these may be offered.

ACOG suggests prompt treatment for central
venous sinus thrombosis (CVST) with adjusted-
dose low-molecular-weight heparin to prevent
long-term significant sequelae (171–174). (CONDI-

TIONAL RECOMMENDATION, MODERATE-QUALITY EVIDENCE)

The overall goal of treatment of CVST is to improve outcome,
with immediate goals that include recanalization of the
occluded sinus, prevention of thrombus expansion, and
treatment of underling prothrombotic state. Clinical status at
the time of treatment is the most predictive factor of excellent
outcomes in pregnant and postpartum patients with CVST
and thus treatment with therapeutic adjusted-dose anti-
coagulation should be initiated before clinical deterioration
(171). Evaluation for antiphospholipid antibody syndrome to
include lupus anticoagulant assessment, anti–cardiolipin
antibodies, and beta-2 glycoprotein antibodies, as well as
inherited thrombophilias, is warranted once the diagnosis
is made to identify the underlying cause (175, 176).
Vaccine-induced thrombosis, though rare, should not be trea-
ted with heparin anticoagulants and neurology consultation
is advised in these cases (177).

The mainstay treatment of idiopathic intracranial hyper-
tension is acetazolamide, a carbonic anhydrase inhibitor. Its
use in pregnancy is controversial, but it can be considered
in symptomatic patients after 20 0/7 weeks of gestation.
Serial lumbar puncture is another treatment option for some
patients with persistent symptoms (178). There is no dem-
onstrated benefit of prophylactic cesarean delivery for
symptomatic patients intrapartum, though operative vaginal
delivery is often considered to avoid worsening of intracra-
nial hypertension that accompanies Valsalva (99).

In the rare event of pituitary apoplexy, minimally invasive
endoscopic endonasal transsphenoidal resection can be
safely used in pregnant patients presenting with acute
severe neurologic deficits in the third trimester (179). Patients

who develop hypopituitarism in the setting of pituitary apo-
plexy should be treated with high-dose hydrocortisone. Other
rare headache entities are best addressed by treating the
underlying cause, with multidisciplinary involvement.
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