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Abstract

Primary cough headache (PCH) is an
uncommon condition characterized by a
sudden burst of pain triggered by coughing or
Valsalva maneuvers. It is considered "primary"
in the absence of abnormalities in
neuroimaging and cerebrospinal fluid (CSF)
analysis. When an underlying abnormality is
identified, the condition is tfermed "secondary
cough headache." The pathophysiology of
primary cough headache is noft fully
understood, but it is thought to be related to
increased intracranial pressure.

of theoretical evidence indicates that
metoclopramide may also be an effective
treatment for primary cough headache.
Metoclopramide antagonizes dopamine D2
receptors as well as serotonin 5-HT3 receptors,
both of which are strongly involved in
mediating pain and nausea. Given this dual
mechanistic influence, metoclopramide may
potentially comprise an effective treatment for
primary cough headache.

We reported a case of a typical primary

cough headache in a male patient who

In terms of treatment, indomethacin is
recommended for its effect on reducing
intracranial pressure, despite the unclear
mechanism of action. However, there is
insufficient data to draw firm conclusions
about the relative effectiveness of
indomethacin. Alternatively, a growing body

showed favorable outcomes following
intfravenous metoclopramide, in combination
with ibuprofen. The patient reported gradual
improvement, with substantial recovery by day
four and complete resolution by four weeks.
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Abbreviations

PCH: Primary cough headache; CSF:
Cerebrospinal fluid; D2: Dopamine receptor 2; 5-
HT3: 5-hydroxytrypamine receptor 3; 5-HT4: 5-
hydroxytrypamine receptor 4; CNS: Central
nervous system; M2 muscarinic receptor 2; M4:
Muscarinic receptor 4; COX: cyclooxygenase;
IV: Infravenous.

Infroduction

Headache triggered by coughing is an
uncommon presentation and is typically
classified into two types: primary and
secondary.! 2 Primary cough headache,
previously known as benign cough headache
or Valsalva maneuvers headache, is triggered
by Valsalva maneuvers. These can include
coughing, sneezing, laughing, straining, or
stooping. Conversely, secondary cough
headache, which accounts for about 40% of
cough-induced headaches, is triggered by
underlying brain pathology that causes
increased intracranial pressure.! The most
common aetiologies of secondary cough
headache include Chiari malformation type |l
and posterior fossa lesions. Secondary cough
headaches are often accompanied by
additional symptoms and neurological deficits,

which vary depending on the underlying cause.
1.2

Primary cough headache was initially
considered an alarming symptom until Symonds
and Rooke reported cases of benign cough
headache. ' It typically affects individuals over
the age of 40, with the average age of onset
around 60 years of age, and is more common in
males than females. ' The pathophysiology is
believed to be related to increased intracranial
pressure caused by the rise in infra-abdominal
and infrathoracic pressure during coughing. This
leads to an increase in central venous pressure,
which subsequently raises infracranial pressure.
Several hypotheses have been proposed to

explain this mechanism.! Raskin hypothesized
that pressure-sensitive receptors on the venous
wall are activated by increased venous
pressure. Another hypothesis suggests that
systemic infections alter the vascular tone in
cranial vessels, leading to headache. ' Primary
cough headache can be either unilateral or
bilateral and is often described as a sharp,
stabbing pain. The headache peaks
immediately and typically lasts for one second
to two hours. 3

Treatment strategies for primary cough
headache are preventative and begin with
reviewing the patient's medications and
changing or replacing whatever medication
that causes cough. The preferred treatment is
indomethacin, typically administered in
therapeutic doses of 25 to 250 mg daily for at
least 6 months. ' Indomethacin works by
reducing intracranial pressure, although there
are no large randomized frials assessing its
efficacy.2 Other pharmacological options
include topiramate, methysergide,
acetazolamide, propranolol, naproxen, and
infravenous metoclopramide. 2 In some cases,
cerebrospinal fluid drainage may be used to
reduce intracranial pressure. 2

The prognosis of primary cough headache
varies. Some cases have reported spontaneous
remission, with the condition lasting anywhere
from 1 to 42 months. The recurrence rate has
been reported as 8.3%. 2

In this case report, we present a typical case of
primary cough headache treated with
intravenous metoclopramide and oral
ibuprofen, which resulted in headache
resolution within a shorter time frame than
typically seen in the literature.

Case presentation

A 74-year-old New Zealand European man, fully
independent and living with his wife, presented
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with an occipital headache radiating to the left
hemicranium. During the two weeks prior, he
had experienced a flu-like illness with a residual
dry cough. This was followed by a headache,
which came on suddenly, with coughing,
sneezing, and stooping. The pain was described
as shooting and intense (/10 in severity) during
coughing. The headache persisted until the
patient took a combination tablet containing
500 mg paracetamol and 8 mg codeine
phosphate, which provided only partfial relief.
There was no nausea, vomiting, photophobia,
or phonophobia. There were no symptoms of
neck rigidity, speech, swallowing, or hearing
problems, and no sensory or motor deficits. He
did not report any change in sensorium.

With respect to medical history, the patient had
no history of neck pain or manipulation and had
never experienced headaches before. He had
a history of non-ST-elevation myocardial
infarction four years prior, with coronary
angiography showing left main stem disease,
ostial left anterior descending artery disease,
and right coronary artery disease, which was
treated with coronary artery bypass grafting.
This was associated with complications of post-
sternotomy pain (due to broken sternotomy
wires) and a post-bypass deep venous
thrombosis. He also had a history of transient
ischemic attack, type 2 diabetes, aresolved left
diabetic partial abducens nerve palsy nine
years ago, hypertension, dyslipidaemia, and
benign prostate hyperplasia.

The patient had no history of smoking or alcohol
use, and regular medications included
vildagliptin, metformin, pioglitazone, aspirin,
amlodipine, losartan, hydrochlorothiazide,
metoprolol, ezetimibe, pravastatin,
pantoprazole, and tamsulosin. He had
documented allergies to
trimethoprim/sulfamethoxazole (causing rash)
and cotrimoxazole (causing Stevens-Johnson
syndrome). He was also intolerant to
atorvastatin (myalgia), empagliflozin, and

dulaglutide (both causing gastrointestinal
upset).

On examination, the patient was comfortable
at rest but reported a distressing headache and
mild nausea precipitated by coughing. He was
afebrile, with a respiratory rate of 20 per min,
blood pressure 130/80 mmHg, and oxygen
saturations of 96% on room air. Cardiovascular
exam revealed an ejection systolic murmur
heard at the left sternal border. The chest was
clear on auscultation, and the abdomen was
soft and non-tender. On neurological exam, he
was fully oriented. Cranial nerve exam was
normal, including no papilledema and normal
optic discs. All limbs showed normal tone,
power, reflexes (2+ throughout), sensation, and
coordination. Gait was normal. On laboratory
investigations, the blood count, electrolytes,
and inflammatory markers were all within
normal ranges. A non-contrast computed
tomography scan of the head showed small
vessel disease, but no acute infracranial
abnormalities. No other abnormalities were
detected on magnetic resonance imaging of
the brain, including magnetic resonance
arteriography and venography. Cerebrospinal
fluid analysis showed a normal opening pressure
of 22 cm H20, clear fluid, normal microscopy,
and no xanthochromia, with a glucose level of
4.9 mmol/L and protein of 0.41 g/L.

The patient was admitted to our hospital under
general medicine and continued to experience
headaches triggered by coughing, sneezing,
and stooping. He was treated with 10 mg of
infravenous metoclopramide twice daily and
400 mg of oral ibuprofen twice daily for the first
three days. Oral oxycodone immediate release
5 mg was also given, as well as a prophylactic
laxative. The intensity of the headache
gradually decreased from the third day
onwards, and he felt comfortable enough to be
discharged on day four of the admission. Follow-
up was arranged, and the patient reported
complete resolution of the headache after four
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weeks, coinciding with the resolution of his
cough. The patient received oral oxycodone
immediate release 5 mg during admission, but it
was not continued after discharge. The
resolution of his cough and headache occurred
without ongoing opioid therapy. He did not
experience any further Valsalva maneuver
related headaches.

Discussion

This case presentation highlights the potential
value of using metoclopramide in the
management of primary cough headache.
Although the precise mechanisms are complex,
we suggest that the use of metoclopramide
may be a promising treatment approach for
primary cough headache, providing
symptomatic relief in cases where other
freatments may not be as effective.

When evaluating primary cough headache, it is
essential to first determine the underlying cause
of the cough before considering symptomatic
freatment. Our patient had a history of
complicated sternotomy, which might suggest
increased intrathoracic pressure during
coughing. However, this remains speculative, as
the literature does not currently support a
mechanical aetiology for primary cough
headache. Although losartan has occasionally
been implicated in cough, our patient had
been on losartan for several years without issue,
and his cough resolved while the medication
was continued, making it an unlikely cause in
this scenario. In this case, we concluded that his
cough was most likely benign and post-viral in
nature.

Indomethacin is generally the treatment of
choice for primary cough headache. Although
its mechanism of action is not fully understood,
indomethacin is believed to work by decreasing
intracranial pressure.! It does not have an
antitussive (cough-suppressing) effect. However,
due to the limited number of comparative trials

on the treatment of primary cough headache
and the small sample sizes in many studies, there
is no clear consensus on the superiority of
indomethacin or any other tfreatment.!
Therefore, freatment tends to be individualized
based on the patient’s needs and response.

One potential therapeutic strategy in primary
cough headache is to utilize a medication that
combines antinociceptive, antiemetic, and
antitussive properties. Metoclopramide is one
such candidate, supported by preliminary
clinical evidence. For example, in a study of
patients presenting to the emergency
department with cough-induced headaches
secondary to viral fracheobronchitis,
administration of 10 mg intravenous
metoclopramide rapidly relieved pain within 1-2
hours.4 Metoclopramide is a D2 receptor
antagonist, which explains its anti-emetic
properties. This D2 antagonism also reduces
hypersensitivity in the central nervous system,
which helps alleviate pain. 4 Additionally,
metoclopramide acts as a 5-HT3 receptor
antagonist. > Most 5-HT3 receptors are located
in areas of the CNS involved in pain and nausea
modulation. 5 5-HT3 antagonists can alleviate
vascular pain, especially in the context of
inflammation and serotonin stimulation. 5
Moreover, metoclopramide may also stimulate
5-HT4 receptors located in nerve terminals,
which, when activated, increase acetylcholine
release. ¢ Acetylcholine plays a role in
analgesia, and its increased release may
contribute to pain relief (see Figure 1 for the
mechanism of action of metoclopramide on
serotonin and dopamine receptors).

Furthermore, metoclopramide has been shown
to promote the release of vasopressin, which is
involved in vasomotor control and
antinociception. 4 Vasopressin potentiates B-
endorphin release from the anterior pituitary
gland. B-endorphin appears to have morphine-
like analgesic properties. The headache-
aborting antinociceptive action of
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metoclopramide is linked to the stimulated
release of vasopressin as well as an endogenous
opiate, and its antitussive action is also likely
linked to the release of an endogenous opiate,
such as B-endorphin. 4

® 5_HT3

Termination of
nociceptive signal

® Metoclopramide
® Acetylcholine
8 M:/Ms mAchR
Figure 1: Schematic overview of the mechanism of
action of metoclopramide on serotonin and
dopamine receptors in alleviating nociceptive pain.
1.Metoclopramide blocks 5-HT3 receptor, which is an
excitatory receptor. ¢
2.Metoclopramide activates the 5-HT4 receptor,
which increases acetylcholine release. ¢
3.Metoclopramide blocks the D2 receptor, which
leads to the auto-inhibition of acetylcholine
release, leading to more acetylcholine release. ¢
4.Acetylcholine activates M2 and M4 receptors,
which have an anfinociceptive effect by blocking
nociceptive signals in pre- and post-synaptic
terminals. °

Notably, our patient was also treated with
ibuprofen, which is a nonsteroidal anti-
inflammatory drug. It is believed that ibuprofen
works by inhibiting cyclooxygenase (COX), an
enzyme involved in inflammation. There are at
least two variants of cyclooxygenase (COX-1
and COX-2), and ibuprofen inhibits both. 7 The
direct nociceptive effect of ibuprofen is
achieved through COX-2 inhibition, which
reduces the production of prostaglandins. 7
Prostaglandins lower the threshold for
stimulation of nociceptive receptors. 7 The

indirect mechanism involves activating the
antfinociceptive pathway by increasing the
levels of the endocannabinoid anandamide,
which in furn activates cannabinoid receptors in
the central nervous system (CNS), thereby
triggering the antinociceptive pathway. 7 In
terms of efficacy, a clinical study involving
ibuprofen, a randomized, double-blind,
placebo-controlled study in acute migraine
found that a metoclopramide + placebo group
had significantly better relief of pain compared
with an ibuprofen + placebo group. 8
Additionally, a systematic review comparing the
safety and efficacy of metoclopramide to other
anti-migraine medications, including ibuprofen,
showed that a 10 mg IV metoclopramide was
effective in relieving migraine attacks with
minimal side effects. ? However, to our
knowledge, no trial has investigated the
efficacy of ibuprofen for primary cough
headache. Overall, given the relatively lower
efficacy of ibuprofen in tfreating migraine
combined with the fact that ibuprofen was only
administered for 3 days in our patient, it most
likely did not contribute a major role in the
therapeutic effect.

Last, our patient was also treated with
oxycodone, a semi-synthetic opioid agonist. 10
Oxycodone binds to the mu, kappa, and delta
receptors in the central, peripheral, and
autonomic nervous systems. ! Its anti-
nociceptive effect is primarily mediated by the
kappa and mu receptors. 1" Although it is
theoretically possible that oxycodone
contributed to symptom relief, the patient
received only a low dose (5 mg immediate-
release) over a short period, and the
medication was discontinued at discharge.
Notably, his cough continued to improve and
fully resolved over the following weeks, despite
not receiving any further oxycodone. Therefore,
while a minor antitussive effect cannot be
entirely excluded, it is unlikely to have played a
significant role in his clinical recovery.
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Conclusion

Primary cough headache is characterized by a
unilateral or bilateral severe, stabbing
headache that is triggered by coughing or
other Valsalva maneuvers. To date, no data
support the superiority of one pharmacological
treatment over another. This case provides
insight into the potential effectiveness of utilizing
metoclopramide as the primary agent for acute
primary cough headache, which exhibits non-
narcoftic, antinociceptive, and antitussive
properties. We hope this study will encourage
further research into the efficacy of
metoclopramide, as well as other agents, in its
freatment.
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