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Headache disorders affect two-thirds of peo-
ple in their lifetime, and a large number of poten-
tial treatments exist. The U.S. Department of 
Veterans Affairs and U.S. Department of Defense 
(VA/DoD) published updated guidelines for the 
treatment of headache disorders based on a sys-
tematic review.

Secondary Headaches
Secondary headaches are caused by an identifiable 
process. Cervicogenic headache, posttraumatic 
headache, and medication overuse headache are 

the most common secondary headaches. Red flag 
symptoms (Table 1) suggest a secondary head-
ache etiology requiring urgent investigation. Pri-
mary headaches are diagnosed when a secondary 
cause cannot be identified (Figure 1).

Medication overuse headaches result from fre-
quent use of acute headache medications. Medi-
cation overuse headaches often have a frequency 
between seven and 14 days per month and usually 
start after three months of frequent acute medi-
cation use. Using anxiolytics, analgesics, and 
sleep-inducing medications increases medica-
tion overuse headache risk. Celecoxib (Celebrex), 
prednisone, and specific medication withdrawal 
strategies have been proposed to wean overused 
medications, but none are superior to usual care.

Some nonpharmacologic treatments are effec-
tive for most headaches. Aerobic exercise and 
progressive strength training decrease headache 
frequency for numerous headache disorders. 
Mindfulness-based therapies may slightly reduce 
headache frequency for all headache types. Acu-
puncture yields small or inconsistent pain relief 
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Practice Guidelines

Outpatient Primary Care Management 
of Headaches:​ Guidelines from the VA/DoD

Key Points for Practice

• � Ibuprofen and high-dose acetaminophen 
improve acute tension-type headaches. 
Amitriptyline is effective at preventing 
tension-type headaches after three months of 
treatment.

• � Triptans, ibuprofen, naproxen, aspirin, and 
high-dose acetaminophen are effective 
treatments for acute migraine. Intravenous 
magnesium and greater occipital nerve blocks 
are also effective.

• � Effective migraine preventive medications 
include candesartan, telmisartan, lisinopril, 
oral magnesium, topiramate, propranolol, ere-
numab, fremanezumab, and galcanezumab.

• � Galcanezumab reduces cluster headache 
frequency, whereas triptans and oxygen may 
improve acute cluster headaches.

From the AFP Editors

TABLE 1

Red Flags for Secondary Headache 
(SNOOP4E)

Systemic symptoms, illness, or condition (e.g., 
cancer, chills, fever, immunocompromise, 
infection, myalgias, night sweats, pregnancy or 
postpartum, weight loss)

Neurologic symptoms or abnormal signs (e.g., 
confusion, diplopia, focal neurologic signs, 
impaired consciousness, meningismus, pulsa-
tile tinnitus, seizures)

Onset occurs with maximal intensity within 
minutes or “thunderclap” headache

Older (age ≥ 50 years at onset)

Progression (e.g., change in features, pattern, 
severity)

Precipitated by Valsalva

Postural aggravation

Papilledema

Exertional provocation
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compared with sham acupuncture. 
Cognitive behavior therapy and bio-
feedback do not seem to be effective. 
Dietary food elimination trials and 
neuromodulation, including transcra-
nial magnetic stimulation, trans-
cranial direct current stimulation or 
pulsed radiofrequency, and spheno-
palatine ganglion block have insuffi-
cient evidence.

There is no proven preventive medi-
cation for secondary headaches. Small 
studies suggest fluoxetine (Prozac) and 
venlafaxine slightly improve unchar-
acterized episodic headaches.

Primary Headaches
Tension-type, migraine, and cluster 
headaches are the most common pri-
mary headaches. Primary headaches 
are differentiated by clinical criteria 
from the International Classification 
of Headache Disorders, third edition. 
Episodic headaches occur fewer than 
15 days a month, whereas chronic 
headaches occur more frequently. 
Although criteria help distinguish pri-
mary headaches, therapy should not be 
withheld if criteria are not fully met. 
Instead, empiric therapy for a probable 
headache diagnosis should be consid-
ered (Table 2).

Tension-Type Headaches
Tension-type headaches affect more 
than one-half of adults and last from 
30 minutes to seven days. They present 
with at least two of the following char-
acteristics: bilateral location, a squeez-
ing or tightening sensation, mild to 
moderate intensity, and no change 
with physical activity. Nausea and 
vomiting are not present. Photophobia 
or phonophobia may be present, but 
normally not both.

Physical therapy, specifically man-
ual therapy, modestly reduces tension-
type headache frequency. Other 
nonpharmacologic treatments are not 
effective.

For acute medical treatment, only 
acetaminophen and ibuprofen have 
been studied. Acetaminophen at 

FIGURE 1

Algorithm for evaluation and treatment of headache.

Adapted from the U.S. Department of Veterans Affairs and U.S. Department of Defense. VA/
DoD clinical practice guideline for the primary care management of headache. Accessed 
June 14, 2021. https://​www.health​quality.va.gov/guidelines/Pain/headache/

Adults with headache

General history and physical examination

Does patient need urgent/emergent 
evaluation/treatment or have red flags?

Consider evaluation in 
urgent care or emer-

gency department

Yes

No 

Is there a secondary headache, 
complicated headache presenta-
tion, or multiple headache types?

Refer for further diag-
nosis and evaluation

Yes

No 

Is there clinical concern for tension-
type headache? Including:

• � Bilateral headache

• � Nonpulsatile pain

• � Mild to moderate pain

• � Not worsened by activity

Diagnose and treat for 
tension-type headache and 
assess for possible medica-

tion overuse headache

Go to   A

Yes

Go to   A

No 

Is there clinical concern 
for migraine? Including:

• � Nausea

•  Pulsating

• � Headache-related 
interference in activities

Diagnose and treat for migraine 
headache and assess for possible 

medication overuse headache

Yes

No 

Is there clinical concern for cluster 
headache? Including:

• � Frequent headache

• � Severe and brief (< 3 hours per attack)

• � Unilateral (always same side)

• � Ipsilateral autonomic signs

• � Restlessness during attacks

Revisit general history and physical exam-
ination and consider alternate diagnoses 

or referral for specialty evaluation

Yes
Diagnose and treat for 
cluster headache and 

assess for possible medi-
cation overuse headache

Continue effective 
treatment and reas-

sess as needed

Yes

Refer to specialist

No 

Did patient’s condition improve?  A
No 
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1,000 mg and ibuprofen at 400 mg increase the likelihood 
of being pain free two hours later;​ lower doses of acetamin-
ophen are not effective.

Amitriptyline effectively prevents tension-type head-
aches, reducing headache frequency and the need for abor-
tive medications. Benefits are seen after three months of use. 
OnabotulinumtoxinA (Botox) injections are not effective 
for tension-type headaches.

Migraine Headaches
Migraines last from four hours to three days and have at 
least two defining characteristics of unilaterality, moderate 
to severe intensity, throbbing or pulsating sensation, and 
aggravation by regular activity. Nausea, vomiting, photo-
phobia, and phonophobia are commonly present.

Avoiding dietary triggers decreases migraine frequency, 
so education about these triggers can be helpful. Limited 

TABLE 2

Primary Headache Diagnosis and Treatment

Headache 
subtype Diagnostic criteria

Nonpharmacologic 
treatment options Pharmacologic treatment options

Tension-type ≥ 10 headaches lasting 30 minutes to 
7 days plus two of the following:​

Mild to moderate severity

Squeezing, tightening quality

Bilateral/global symptoms

Typically not associated with nausea, 
vomiting, or autonomic symptoms

Physical therapy Acute relief:​

Acetaminophen, ibuprofen

Preventive:​

Amitriptyline

Migraine Episodic:​ < 15 headache days in 30 
days

Chronic:​ ≥ 15 headache days in 30 
days

≥ 5 headaches lasting 4 to 72 hours 
plus two of the following:​

Moderate to severe intensity

Unilateral symptoms

Throbbing, pulsating quality

Nausea, photophobia, and/or 
phonophobia

Aggravated by activity

Dietary trigger 
avoidance

Acute relief:​

Nonsteroidal anti-inflammatory drugs

Triptans (frovatriptan [Frova], rizatriptan 
[Maxalt], sumatriptan [Imitrex], naproxen/
sumatriptan [Treximet], zolmitriptan [Zomig]

Preventive:​

Angiotensin-converting enzyme inhibitor 
(lisinopril)

Angiotensin receptor blocker (candesartan 
[Atacand], telmisartan [Micardis])

Calcitonin gene-related peptide receptor 
inhibitors (erenumab [Aimovig], fremane-
zumab [Ajovy], galcanezumab [Emgality])

Magnesium (oral) 

OnabotulinumtoxinA (Botox;​ only for chronic 
migraine [> 15 days per month])

Propranolol

Topiramate (Topamax)

Cluster ≥ 5 severe or very severe orbital or 
temporal headaches lasting 15 to 180 
minutes and recurring every other 
day to 8 times per day plus either:​

Ipsilateral autonomic features

or

Restlessness/agitation

Preventive:​

Noninvasive 
vagus nerve 
stimulation

Preventive:​

Galcanezumab

General 
headache

Includes primary and secondary 
headache disorders

Aerobic exercise 
and progressive 
strength training

Mindfulness-based 
therapy

Pharmacologic options are based on subtype
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study suggests noninvasive vagus nerve stimulation is not 
beneficial. Greater occipital nerve blocks are effective for 
acute migraines without significant adverse effects.

Acute migraines respond to nonsteroidal medications 
and triptans. Ibuprofen appears to be slightly more effec-
tive than naproxen, aspirin, and acetaminophen. Of the 
triptans, sumatriptan (Imitrex) has the most evidence, but 
eletriptan (Relpax) is more effective in comparison studies. 
If one triptan is not effective or limited by adverse effects, 
alternatives should be considered. Opioid analgesics are not 
recommended due to risks of medication overuse headaches 
and abuse. Evidence for acute migraine treatment medica-
tions is summarized in Table 3.

In the clinic or emergency department, other acute treat-
ments can be considered. Intravenous magnesium reduces 
headache pain but can cause flushing, vasodilation, and 
hypotension. Although metoclopra-
mide (Reglan) and prochlorperazine 
are commonly used in emergency care, 
the few trials show little benefit. A small 
trial of intravenous ketamine (Ketalar) 
did not improve pain from migraines.

Several medications prevent or 
reduce migraine headaches when 
taken regularly. Antihypertensives are 
inexpensive and effective. The angio-
tensin receptor blockers telmisartan 
(Micardis) and candesartan (Atacand) 
reduce migraine frequency with few 
adverse effects. Lisinopril appears to 
reduce time with a headache but not 
frequency. Propranolol decreases the 
number of days with a migraine head-
ache. Calcium channel blockers do not 
appear effective.

Several antiepileptics are effective. 
Topiramate (Topamax) decreases 
migraine frequency, and can treat alco-
hol use disorders, obesity, and post-
traumatic stress. Topiramate is dosed 
between 50 mg and 200 mg daily, with 
increasing benefits and adverse effects 
at higher dosages. Valproates are less 
effective than topiramate and have 
more adverse effects, including weight 
gain, dizziness, and teratogenicity. 
Gabapentin (Neurontin) is minimally 
effective at high doses, and adverse 
effects are common.

The monoclonal antibody calcitonin 
gene-related peptide receptor inhibitors 
erenumab (Aimovig), fremanezumab 
(Ajovy), and galcanezumab (Emgality) 

were introduced in 2018. Weekly or monthly subcutaneous 
injections decrease migraine frequency and improve health-
related quality of life. These medications are limited by high 
cost and lack of long-term safety information.

Although numerous dietary supplements have been pro-
posed for migraine prevention, few appear effective. Oral 
magnesium at 400 mg to 600 mg daily reduces migraine 
frequency with adverse effects from gastrointestinal intol-
erance. Melatonin likely reduces migraine frequency, but 
coenzyme Q10 and vitamin B2 show inconsistent benefits. 
Vitamin  B6 (pyridoxine) appears to decrease migraine 
intensity without reducing frequency.

OnabotulinumtoxinA injections decrease migraine 
headache days only in patients with more than 15 headaches 
per month and do not reduce acute medication use. Severe 
adverse effects are rare.

TABLE 3

Effectiveness of Oral Acute Migraine Treatments over Placebo

Medication Outcome

Number 
needed  
to treat

Acetaminophen, 1,000 mg Pain free at 2 hours 12

Aspirin, 1,000 mg Pain free at 2 hours 8

Headache relief at 24 hours 7

Aspirin, 1,000 mg and metoclo-
pramide, 10 mg

Pain free at 2 hours 9

Headache relief at 24 hours 6

Frovatriptan (Frova), 2.5 mg Pain free at 2 hours 8

Ibuprofen, 400 mg Pain free at 2 hours 7

Headache relief at 24 hours 4

Naproxen, 500 mg Pain free at 2 hours 11

Naproxen/sumatriptan (Treximet), 
500 mg/85 mg

Pain free at 2 hours 3

Headache relief at 24 hours 5

Rizatriptan (Maxalt), 10 mg Pain free at 2 hours 3

Headache relief at 24 hours 3

Sumatriptan (Imitrex), 50 mg Pain free at 2 hours 6

Headache relief at 24 hours 6

Sumatriptan, 100 mg Pain free at 2 hours 5

Headache relief at 24 hours 5

Zolmitriptan (Zomig), 1 mg Pain free at 2 hours 7

Zolmitriptan, 2.5 mg 5

Zolmitriptan, 5 mg 5

Zolmitriptan, 10 mg 3

Zolmitriptan (nasal spray), 5 mg 3
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Cluster Headaches
Cluster headaches last 15 to 180 minutes, occur in clusters 
up to eight times per day, and are intense. Cluster head-
aches are often unilateral, periorbital or temporal, and have 
a stabbing or boring quality. People with cluster headaches 
commonly experience autonomic phenomena such as tear-
ing, rhinorrhea, agitation, and restlessness.

Noninvasive vagus nerve stimulation likely decreases 
pain during episodic cluster headaches. Triptans and oxygen 
therapy are commonly used to treat acute cluster headaches 
despite limited evidence. Subcutaneous sumatriptan may be 
the most effective acute treatment. Oxygen therapy has little 
trial evidence but is often reported to be effective. For clus-
ter headache prevention, monthly subcutaneous injection of 
galcanezumab increases the likelihood of a 50% reduction 
in headache frequency with a number needed to treat of 6.

Editor’s Note:​ This VA/DoD guideline on management 
of headaches is impressive in that it covers many headache 
types and has a comprehensive evidence review. The rec-
ommendation to use amitriptyline for tension-type head-
ache prevention will change my practice, and I have already 
started candesartan and telmisartan for migraine prevention. 
The recommendation to use magnesium for migraine pre-
vention is important because it is a safe option in pregnancy. 
The American Academy of Neurology (AAN) has not pub-
lished migraine guidelines for adults since 2012 and cluster 
headache guidelines since 2010. These recommendations 
differ from those in previous AFP articles on migraine pre-
vention (https://​www.aafp.org/afp/2019/0101/p17.html) and 
frequent headaches (https://​www.aafp.org/afp/2020/0401/
p419.html), which reference the older AAN guidelines.—
Michael J. Arnold, MD, Contributing Editor
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