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Abstract

Migraine disease is a prevalent neurological
disorder characterized by recurrent pulsating
unilateral headaches, occasionally
accompanied by sensory disturbances.
Comorbidities such as cardiovascular
complications, epilepsy, anxiety, depression,
and sleep disorders are commonly associated
with migraines. Proton pump inhibitors (PPIs) are

commonly prescribed for acid-related
conditions, but their use has been linked to
adverse effects, including headaches. This case
report presents the first case of new daily
persistent headaches and chronic migraine
disease associated with using proton pump
inhibitors.

Infroduction

Migraine disease is a commonly occurring
neurological disorder distinguished by recurrent
episodes of pulsating unilateral headaches that
can range from moderate to severe in intensity.
Around 33% of individuals with migraines
encounter an aura characterized by transient
neurological manifestations such as
disturbances in vision, sensation, speech,

brainstem, and motor functions '. Migraine
disease has been clinically associated with an
elevated likelihood of comorbidities, such as
heightened incidences of cardiovascular and
cerebrovascular complications (e.g., stroke,
dyslipidemia, and hypertension), epilepsy,
anxiety, depression, sleep disorders, endocrine
disorders, and other pain-related and
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medication-related conditions 24. Identifying
and mitigating modifiable risk factors for
migraine headaches is essential to prevent
many troublesome outcomes, given the
considerable impact on disability, quality of life,
and economic burden associated with chronic
migraine treatment 2.5, Established risk factors
associated with migraine headaches comprise
younger age, female gender, alcohol,
cigarette smoking, obesity, low economic
status, lower levels of education, depressed
mood, stressful lifestyle, poor nutrition, and
specific medications 5.

Proton pump inhibitors (PPIs) are frequently
prescribed to tfreat acid-related disorders such
as peptic ulcers and gastroesophageal reflux
disease. The utilization of PPIs has been linked to
unfavorable side effects in 1-4% of patients,
such as headache, nausea, diarrhea,
abdominal pain, constipation, dizziness, fatigue,
rash, and pruritus ¢. Proton Pump Inhibitors (PPIs)
tolerability has been extensively examined in
randomized clinical trials. The most frequently
reported adverse event is headache, with a
prevalence ranging from 2.9% to 6.9% among
omeprazole users, 1.3% among pantoprazole
users, 2.4% to 6.0% among rabeprazole users,
and 3.8% to 8.8% among lansoprazole users 6.7,
In a study conducted to investigate the
features of PPl-related headaches and their
predisposing factors, it was revealed that
women, patients with previous analgesic use,
and patients reporting other adverse events
were at a higher risk of developing headaches.
Tension-type headaches accounted for about
two-thirds of PPl-related cases, while migraine

headaches constituted approximately one-third
8

In contrast to individuals from different ethnic
backgrounds, East Asians have a slower
metabolic rate of PPIs due to a genetically
regulated decrease in the hepatic cytochrome
p450 enzyme activity, which plays a vital role in
the breakdown of PPIs ?. A retfrospective nested

case-control study in Korea, conducted to
determine the correlation between preceding
PPl medication and new onset migraine
headaches with or without aura, showed that
prior PPl use might increase the probability of
migraine headaches either with or without
aura, which was independent of the history and
the duration of PPl use, and was still significant
even after adjusting for possible confounders of
migraine headaches 2. In addition, two other
studies performed in the United States and the
United Kingdom have demonstrated a specific
relation between migraine headaches and PPI
use 10, 11-

To our best knowledge, no study has
documented the emergence of new daily
persistent headaches (NDPH) with migrainous
features in a patient after the administration of
a PPL. In the forthcoming case report, we aim to
elucidate the manifestation of a patient with
new daily persistent headaches with migrainous
features after the initiation of proton pump
inhibitor (PPI) therapy.

Methodology

We conducted a search in PubMed using the
keywords PPI, Proton Pump Inhibitors, Chronic
Migraine, NDPH, PPIs and Migraine, as well as
PPIls and Headaches without any date or
language restrictions. Two reviewers completed
the search. We reviewed studies that provided
background information on the relationship
between PPls and headaches.

Case Presentation

A 23-year-old male with a history of GERD
presented with daily headaches that began a
few days following starting omeprazole for
gastroesophageal reflux. The headaches were
characterized as sharp, with a severity rating of
8/10, primarily affecting the temporal and
frontal regions, occasionally extending to the
occipital area and radiating to both eyes. The
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episodes lasted a few hours, resolved
spontaneously, and recurred throughout the
day. The patient reported photophobia, mild
phonophobia, and fatigue as accompanying
symptoms. Notably, he denied dizziness and
nauseaq.

Additionally, the patient experienced
continuous bilateral non-pulsating tinnitus that
started a few months after the onset of his
headaches. He did not have a confirmed
diagnosis or history of migraine disease prior to
taking the PPI. The neurological examination of
the patient revealed no abnormal findings.
Cranial nerves, motor function, coordination,
sensory perception, and reflexes were all within
normal limits. The patient exhibited no signs of
neurological deficits or abnormalities.

The patient was diagnosed with new daily
persistent headaches with migrainous features.
Topiramate was initiated. However, the patient
discontinued the treatment due to a lack of
efficacy.

Suspecting cervicogenic headaches, Tizanidine
4 mg was prescribed, but the patient did noft try
it. Tinnitus prompted a referral to an ear, nose,
and throat (ENT) specialist, who conducted an
audiogram that yielded normal results.
Cerumen obstructing the right ear canal was
identified and removed, but the finnitus
persisted. The patient also reported
experiencing lightheadedness upon standing
and intermittent chest pain, which prompted
an evaluation in the emergency department.
Normal results were obtained from an
electrocardiogram (EKG), chest X-ray, and
bedside echo. A head computed tomography
(CT) scan was also normal.

Ultimately, nortriptyline was added for
prophylaxis, and sumaftriptan as an abortive
therapy. However, the patient only tried
sumatriptan once, which worked well but
caused nausea. He never tried nortriptyline. At

the 6-week follow-up visit, the patient reported
a remarkable 95% reduction in headache
frequency and intensity a few days after
discontinuing omeprazole. The patient reported
only a couple of mild (2/10) pain a month
during the follow-up with the headache
specialist about two months after he stopped
omeprazole.

Discussion

According to the most recent iteration of the
International Classification of Headache
attributes, NDPH is an infrequent primary
headache, defined as an enduring headache
following a distinct temporal pattern,
commencing abruptly and continuing daily
without relief. NDPH mainly impacts individuals
who have not previously experienced
headaches. Its significance lies in its unrelenting
nature and resistance to treatment. This
condition frequently leads to disabling effects,
markedly impacting an individual's quality of life
and potentially resulting in psychiatric disorders.
NDPH may manifest analogous qualities to
tension-type headaches or migrainous
episodes, with or without accompanying
symptomatic features such as photophobia or
emesis 2, Chronic migraines can be debilitating
and significantly impact a patient's quality of
life. Identifying the underlying cause of chronic
migraines is crucial for effective management.
In this case report, we presented a patient with
a history of gastroesophageal reflux disease
(GERD) who initially sought headache
management. The patient experienced daily
headaches accompanied by photophobia,
mild phonophobia, fatigue, and bilateral non-
pulsating tinnitus. Despite various freatment
attempts, including topiramate and tfizanidine,
the patient found no relief. However, upon
discontinuation of omeprazole, the patient
reported a remarkable reduction in headache
frequency and intensity, indicating a potential
association between PPl usage and chronic
migraines/NDPH.
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The temporal relationship between the initiation
of omeprazole and the onset of daily
headaches suggests a possible cause-effect
relationship. While PPIs are generally considered
safe and well-tolerated, they have been
associated with several adverse effects,
including headaches. Although PPl-induced
headache is not widely investigated, previous
studies have shown that patients without any
background of migraine headaches are more
susceptible to developing migraine-like
headaches after PPl initiation 101! (Table 1).

In a case-control study in Korea, it was
proposed that there was an association
between the duration of PPl consumption and
the development of migraine-like headaches,
indicating that those who used PPI for more
than 30 days were more likely to experience
migraine headaches 2. Contrarily, another study
conducted in Taiwan demonstrated that the risk
of migraine headaches was not significantly
increased in PPl users '3. Furthermore, the theory
of the gut-brain axis recommends an
association between migraines and
gastrointestinal problems, which might be
mediated through various factors, including
inflammmatory mediators, Gl microbial flora,
neuropeptides, neurotransmitters, stress
hormones, and different nutrients 4. Kurth et al.
have suggested that the headache that
occurred following the initiation of PPl could be
confounded by an underlying Gl condition that
leads to a misconception 13,

It is of significance to highlight that our patient
was a male of Asian descent. This is noteworthy
due to findings from prior research, which have
demonstrated that, in contrast to individuals
from different ethnic backgrounds, East Asians
exhibit a decreased metabolic rate of proton
pump inhibitors (PPIs). This can be attributed to
a genetically attenuated expression of hepatic
cytochrome p450 enzyme, a pivotal factor in
the metabolism of PPIs 2.

PPIs effectively hinder acid secretion by
ireversibly inhibiting luminal H+/K+-ATPases in
gastric parietal cells, resulting in varying
electrolyte imbalances. Many PPIs fraverse the
blood-brain barrier, raising the prospect of
direct cerebral influence. Central nervous
system implications of H+/K+-ATPase,
encompassing proton gradient modulation,
neurotransmitter processes, and pH modulation
through vesicular adenosine triphosphatase,
are implicated, especially in conditions lowering
brain PH. Clinical and experimental data
highlight ionic perturbations during migraines.
Vesicular proton pump inhibition could elevate
cerebrospinal fluid K+ levels, potentially
triggering migraines with aura or raising Na+
levels, amplifying neuronal excitability.
Cytochrome P450 2C19 (CYP2C19) may also
play a role, with genetic variations influencing
PPl metabolism and potentially modulating
migraines. Variability in CYP2C19 phenotypes,
such as poor-to-intermediate metabolizers and
rapid/ultra-rapid metabolizers, links patient-
specific pharmacokinetics and
pharmacogenomics to PPl-induced migraines 2.
Still, the precise mechanism regarding the
association between PPIs and headaches
remains ambiguous.

In the context of a case-control study
conducted by Kang et al., involving 28,159
patients diagnosed with migraines and 112,636
matched control individuals, the research
revealed a notable link between prior usage of
PPIs and an increased susceptibility to
migraines, whether accompanied by aura or
not. Remarkably, this association persisted
regardless of the temporal aspect (past or
present) and the duration of PPl use, even after
meticulous adjustment for a comprehensive
array of potential confounding variables
pertaining to migraine headaches 2. In an
investigation conducted by Claessens et al.,
leveraging data from an extensive prospective
follow-up study involving 10,008 individuals using
lansoprazole in routine clinical practice, the
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study revealed an incidence density of 7.2
headaches per 1000 person-years of
lansoprazole usage. Notably, the proportion of
patients reporting headaches was relatively
modest, at 2.5%, as opposed to the frequencies
observed in clinical trials involving lansoprazole,
which ranged from 3.8% to 8.8%. This article also
explored various characteristics of headaches
and showed tension-type headaches as the
most prevalent headache type among
lansoprazole users 8.

In a nationwide case-crossover study involving
the population of Taiwan conducted by Liang
et al., it was highlighted that the utilization of
PPIs correlated with a temporary surge in the risk
of developing headaches. The overall likelihood
of experiencing headaches showed an
increase of up to 1.41 times within a 7-day
timeframe following PPl usage. Notably, the
extent of this headache risk variation was found
to be dependent on the specific type of PPI
employed, with esomeprazole and
lansoprazole exhibiting a heightened risk level
comparable to that associated with nitrates.
Moreover, the study indicated that female
patients manifested a greater vulnerability to
headaches linked to PPl consumption 13,

In an English cohort study by Martin et al., a
prominent observation emerged: the most
frequently reported adverse events associated
with omeprazole, lansoprazole, and
pantoprazole were relatively uncommon.
Specifically, the incidence rates of headaches
among these groups were found to be 0.10,
0.17, and 0.15 per 1000 days of exposure,
respectively ¢,

In an investigation led by Pisanu et al., utilizing
data from the extensive UK Biobank—a
substantial population-based cohort comprising
over 500,000 individuals aged between 40 and
69 from the UK—an elevated prevalence of
migraines was noted among participants who
received PPI freatment. Moreover, among

partficipants initially without a migraine
diagnosis, PPl usage was linked to a heightened
occurrence of probable Migraine Without Aura
and Migraine with Aura during the follow-up
period 19,

It is worth noting that our patient's presentation
initially raised suspicion of new daily persistent
headaches with migrainous features. However,
the lack of response to standard migraine
treatment and the subsequent improvement
upon discontinuation of omeprazole suggest
that PPl-induced chronic migraines were the
primary etiology in this case. The presence of
associated symptoms, including photophobia,
mild phonophobia, and fatigue, further supports
the diagnosis of migraine disease.

The resolution of the patient's tinnitus following
cessation of omeprazole is an intriguing finding.
Tinnitus is a complex condition with multiple
etiologies, including otological, neurological,
and medication-induced causes. While the
exact mechanism underlying PPl-induced
tinnitus remains unclear, it is possible that the
cessation of omeprazole resolved the
underlying mechanism responsible for the
patient's tinnitus.

Conclusion

This case report highlights the potential
association between PPl usage, omeprazole,
and the development of chronic migraine-like
headaches. Healthcare providers should be
aware of this possible adverse effect and
consider it in patients presenting with new-onset
migraines. Timely recognition and appropriate
management, including discontinuing PPIs, are
crucial for improving patient outcomes. Further
research, including prospective studies and
mechanistic investigations, is warranted to
establish a definitive causal relationship
between PPIs and chronic migraines and
provide evidence-based recommendations for
management.
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Tables

Table 1. Summary of included studies on headaches following PPl consumption.

Year of Country of Study Sample Type of Duration of .
Authors Publication Origin Design Size Headache | Follow-up Conclusion
Headache was more
. common in lansoprazole and
Martin RM, 2000 England cohort 45,075 NQT_ 2 years pantoprazole users
etal1é defined :
compared with omeprazole
users
Claessens Nested Tesion Tension headache, the most
AA of ql 8 2002 Netherland case- 10,008 and 4 years common type of headache
' control migraine among lansoprazole users
nationwide A significant relatfion
. Tension, between PPl use and
Liang J-F population- migraine elevate risk of developin
9. 2015 Taiwan based 314,210 9 12 years >lopIng
etal13 case- and other headache especially in
types esomeprazole and
crossover
lansoprazole users
Increased risk of developing
Pisany C Population- migraine headache after
’ 2021 UK based 468,280 migraine 4 years using PPl especially in those
etal 0 . ; -
cohort without a previous history of
migraine headache
28,159 Significant association
Kana HS Nested migrainers between PPl use and
g 2022 Korea case- and migraine 13 years increased probability of
et al 2 o
control 112,636 migraine even after
controls adjusting for confounders
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