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Abstract
Purpose of Review  The diagnostic criteria of new daily persistent headache (NDPH) have been revised since 2013. The 
current review focused on the progress of NDPH research over the last few years.
Recent Findings  Various new triggers and different NDPH mimics have been reported. The association with both cephalic 
and extracephalic pathologies suggests that NDPH is rather a syndrome with more than one disease mechanism. Recent 
clinical studies confirmed that migrainous headache remained the most prominent phenotype of NDPH, echoing the change 
of the diagnostic criteria in 2013. Diagnostic workup, including imaging studies, was unremarkable, except serving to 
exclude secondary etiologies. Studies on treatment options have yet shown promising targets, and randomized clinical trials 
are still lacking.
Summary  Multiple mechanisms, both cranial and systemic, may be involved synergically in the generation of NDPH-like 
headaches. The search for effective treatment options should base on better understanding of disease mechanisms.
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Introduction

History and evolution of New Daily Persistent 
Headache

The diagnostic entity of new daily persistent headache 
(NDPH) has been introduced more than 30 years ago [1], 
featuring its pathognomonic presentation of persistent head-
ache since the acute onset on a specific day. Over the years, 
the diagnostic criteria have been gradually evolved along 
with the cumulating clinical evidence which better depicts 
the clinical presentation and prognosis of this specific 

disease entity. According to the latest International Classifi-
cation of Headache Disorders, 3rd version (ICHD-3), NDPH 
is featured by its daily and persistent characteristics, and the 
headache features are no longer restricted [2]—headaches 
in NDPH can be either tension-type headache (TTH)-like 
[3] or migrainous [4, 5], with and without other associating 
symptoms, such as photophobia or nausea.

Early clinical series of NDPH did not differ between idi-
opathic and secondary etiologies. Common secondary eti-
ologies include viruses or other systemic infections, such  
as Epstein–Barr virus, Salmonella, or E. Coli [6]. Some 
studies also showed seasonal peaks of NDPH onset and sug-
gested potential seasonal infectious or environmental link [4,  
7]. NDPH was first introduced as a diagnostic entity into the 
ICHD in the 2nd version (ICHD-2), which was published in 
2004 [8]. According to ICHD-2, and its successor, ICHD-
3, NDPH was categorized under Sect. 4—other primary 
headache disorders. That means a secondary cause must 
be excluded before making the diagnosis of NDPH. The 
distinction between primary and secondary etiologies may 
sometimes be blurred, especially concerning an infection 
as a trigger. Besides, there are no specific biomarkers for 
NDPH. The diagnosis is exclusively based on the phenotype 
of “daily” and “persistent” headaches with a new-onset, both 
of which are, unfortunately, not specific. Such phenotype 
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of headache (daily and persistent) is not rare and has been 
reported as early as in 1890 after the Russian/Asiatic flu 
[9•], and recently after the COVID-19 pandemic [10•]. Post-
infectious development of NDPH or persistent headache 
that developed during acute infection that persisted after 
the resolution of the infection remains relatively common 
and suggests the infection as a trigger to the development of 
NDPH. Should the patients with infection-associated/trig-
gered NDPH be regarded as a primary or secondary head-
ache? These patients may be coded under §9.2—Headache 
attributed to systemic infection, with their headache features 
mimicking those of NDPH.

Perhaps NDPH is a heterogeneous disease entity, consist-
ing of both primary and secondary etiologies. More spe-
cifically, as some have suggested, that NDPH is rather a 
syndrome than a distinct disease [11]. In the current review, 
we will focus on the progress of our understanding of NDPH 
over the last few years. Besides, we will revisit the issue, 
whether NDPH should be regarded as an exclusively pri-
mary headache disorder.

Epidemiology

NDPH is rare, and epidemiological studies of NDPH are 
hence scarce. NDPH belongs to the group of chronic daily 
headache (CDH), defined as having more than 15 days of 
headache in a month. The prevalence of CDH is approxi-
mately 4% in the general population [12, 13]. In tertiary 
center-based studies, NDPH accounts for 0.9–35% of CDH 
in pediatric population [14, 15] and 2.5–10.8% in the adult 
population [5, 16]. It has been hence suspected that NDPH 
may be more common in pediatric CDH patients compared 
to adult CDH patients. In community-based settings, two 
studies from Spain and Norway reported a one-year preva-
lence of NDPH of 0.1% [13] and 0.03% [17], respectively, 
confirming that NDPH is very rare in the general population. 
However, both studies used the more restrictive ICHD-2 cri-
teria, which only allowed patients with TTH phenotypes to 
be diagnosed as NDPH. Therefore, the actual number may 
be slightly underestimated. Of note, since the introduction 
of ICHD-3 in 2018 [2], or its predecessor, ICHD-3-beta in 
2013 [18], there have been no new epidemiological studies 
on NDPH.

Triggers of NDPH

Infectious Episodes

Miscellaneous triggers associated with NDPH have been 
reported, most commonly recent infectious episodes or 
stressful life event [4, 5]. Besides the early reported triggers 

of Epstein–Barr virus, and Salmonella/E. Coli [6, 19], a 
recent study investigated 450 patients with Dengue fever 
and identified three possible cases of NDPH [20]. After the 
pandemic of COVID-19, persistent headaches have been 
reported after the acute episode of COVID-19 [10•, 21], 
some of which also fulfilled the diagnostic criteria of NDPH 
[10•]. Therefore, the development of NDPH is not restricted 
to specific pathogens: both virus and bacterial infection are 
probable triggers. Moreover, long before the introduction 
of the disease entity of NDPH in 1986 [1], similar presenta-
tion of daily persistent (NDPH-like) headaches have been 
described as early as 1890 after the Russian/Asiatic flu [9•], 
suggesting the history of NDPH should be much longer than 
30 years. Even though a potential infectious trigger is not 
restricted to specific pathogens, in most of the reported 
infectious triggers, the pathogen usually caused a systemic 
infection, rather than a local infection. These patients may 
also fulfill the diagnosis of §9.2—Headache attributed to 
systemic infection according to the ICHD-3 [2].

Cervicogenic Triggers

Not all patients had had an infection as a trigger to NDPH. 
Rozen reported in a large NDPH series (n = 97) that 53% of 
the patients reported no specific triggers [22]. In this study, 
besides the commonly reported triggers, 9% of the patients 
had the onset of NDPH-like headache after various surgi-
cal procedures that require intubation, suggesting a possible 
cervicogenic etiology in a subgroup of NDPH patients [22].

Other Triggers

In another case series, seven NDPH patients with an initial 
trigger of a single Valsalva event have been reported. Of 
note, none of these patients had papilledema, but cerebrospi-
nal fluid pressure/volume reducing medication such as aceta-
zolamide achieved more than 90% reduction in headache 
frequency in five out of seven patients [23•]. This subtype 
of patients suggests that a potential role of abnormal reset of 
the CSF pressure/distribution may also contribute to typical 
NDPH phenotypes. The various triggers of NDPH further 
reinforced the idea that NDPH is not a homogenous disease, 
but a syndrome with various etiologies.

Clinical Characteristics

A recent study in Italy looked into 46 pediatric patients with 
NDPH following ICHD-3 criteria [24]. The headache features 
are mostly migrainous (62%), and 75% of them had an onset 
in the winter months. Surprisingly, up to 80% of patients had 
an initially good clinical response to common migraine pro-
phylactic treatment in the first year, but at follow-up one year 
later, 54% of them returned to a remitting form of headache. 
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Two unfavorable outcome predictors were identified, includ-
ing the lack of obvious trigger and no pharmacological treat-
ment [24], the latter of which echoes the earlier study that 
patients with early (within 6 months) pharmacological treat-
ment after the onset of NDPH were more likely to have a 
favorable outcome [5]. NDPH may be easier to treat before the 
chronification has been well-established. Another American 
study enrolled 245 pediatric patients in one single tertiary 
referral center between 2016 and 2018. The patients were 
predominantly female and with typical migrainous features. 
Medication overuse headache has been identified in 36% of 
the study cohort, and most of the patients had unsatisfactory 
responses to treatment [25•].

Evans reported seven patients with a daily non-persistent 
headache from the onset on one specific day with a daily 
duration of ≥ 4 h. The majority (71.4%) had migraine-like 
features, and the headache remains refractory to acute, 
preventive, or other treatment including nerve blocks [26].  
These patients meet the ICHD-3 criteria for NDPH, except 
the headache being non-continuous. The author proposed that  
these patients may belong to a variant of NDPH, a daily but 
non-persistent variant. Notably, before being officially listed 
in the ICHD-2 in 2004 [8], NDPH was already included 
in the Silberstein–Lipton (S–H) criteria for CDH pub-
lished in 1994 [27]. According to the  S–H criteria, CDH  
was defined as ≥ 4 h/day and ≥ 15 days/month [27]. Therefore, 
NDPH, as a subtype of CDH, does not need to be persis-
tent according to S–H criteria, similar to the cases reported 
by Evans. Nonetheless, whether these patients should be 
regarded as a variant of NDPH awaits further investigation. 
Without the persistent headache (and without any disease 
markers), not much is left with NDPH entity, except for an 
acute onset and refractoriness to most treatment options, the 
latter of which is, strictly speaking, not a criterion for NDPH.

Psychiatric Comorbidity 
and Disease‑associated Disability

One study in India recruited 55 patients with NDPH and 
used established batteries to evaluate depressive symptoms, 
anxiety, somatoform disorders, and pain catastrophizing. The 
NDPH cohort was compared with age-/sex-matched healthy 
controls, and patients with another chronic pain disorder—
low back pain [28]. In this study, psychiatric comorbidity was 
very frequent (32.7–85.5%) in NDPH patients, and signifi-
cantly more frequent than those with low back pain or healthy 
controls. Moreover, NDPH patients with typical migrainous 
features had even higher depression and pain catastrophizing 
behavior than their counterparts with TTH-like headaches 
[28]. This study echoes the earlier studies [4, 5] and suggests 
the high disease burden of NDPH not only to the headache 
but also the psychiatric comorbidities. A recent descrip-
tive study on disease-associated disability was conducted in 

Spain. Eighteen patients with NDPH were interviewed, and 
the disease-associated disability and impact were evaluated 
[29]. The “disease burden” was not quantified, but the disease-
associated disability and its impact on everyday life were high 
[29]. This is in line with an earlier study that NDPH patients 
had high disability accessed using Short Form 36 (SF-36) 
Health Survey or Migraine Disability Assessment (MIDAS) 
[5]. A recent large-sized study compared the symptoms and 
disability of 1,170 adolescent patients with daily persistent 
headaches, 84.3% of whom with chronic migraine (CM) and 
115 of whom (13.2%) with a diagnosis of NDPH. There were 
no clinically meaningful differences in headache features and 
associated disability, suggesting the disease burden of NDPH 
may be as high as CM in adolescent patients [30].

Imaging Diagnostic Workup

One earlier study looked into the brain imaging studies of 
82 NDPH patients, 9 of whom received CT scans, the rest 
73 MRI scans [5]. In this study, all CT scans were normal. 
Abnormal MRI findings were detected in 15 (20.5%) out 
of 73 patients, most of which being non-specific findings 
including white matter spots or single old lacunar infarc-
tion [5]. Recently, one study retrospectively reviewed 97 
patients with primary NDPH and found that the majority of 
them (84/97) had no white matter abnormalities, which are 
sometimes seen in migraine patients. In those with white 
matter abnormalities (13/97), patients have either comor-
bid cardio-/cerebrovascular diseases or migraine [31]. Both 
studies combined suggest that the brain MRI in patients with 
NDPH should be normal.

NDPH‑mimics with Secondary Causes

Sousa et al. reported a case with a typical presentation of 
NDPH, but the MRI showed evidence of radiologically iso-
lated syndrome. Follow-up MRI three months later showed 
evidence of new contrast-enhanced lesions, and multiple 
sclerosis was subsequently diagnosed [32]. Rozen and 
Beams reported a case of NDPH with thunderclap headache 
onset, and nimodipine, standard treatment for idiopathic 
thunderclap headache, rapidly alleviated the symptoms com-
pletely [33]. Subsequent studies also reported several cases 
of NDPH with a typical thunderclap headache onset [34, 35]. 
Two cases of NDPH-like headaches after the acute bouts 
of reversible cerebral vasoconstriction syndrome (RCVS) 
have been reported [36]. These cases suggest that either they 
belong to a subtype of NDPH, which shares a similar etiol-
ogy with the RCVS-spectrum disorders; or vasoconstriction 
in RCVS may be regarded as a trigger for NDPH-like head-
ache. Lee et al. reported two unrelated pediatric patients 
with sphenoid sinusitis without nasal symptoms but only 
typical NDPH presentations [37]. Evens and Timm reported 
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a patient with typical NDPH presentations and benign non-
toxic multinodular goiter which compressed carotid and 
vertebral artery, and the headache was completely resolved 
after thyroidectomy [38]. Another case of NDPH secondary 
to skull base metastasis has been reported. Following radio-
surgery, the patient had remarkable pain improvement (NRS 
score reduced from 10 to 2), but the headache remained daily 
persistent [39]. A recent case of NDPH secondary to low-
pressure headaches due to CSF-venous fistula at the T7-8 
paraspinal region has been reported. The headache is typi-
cal for NDPH and did not respond to medical treatment or 
epidural blood patch. However, after surgical ligation of 
the right T7/T8 nerve root, the headache was completely 
resolved [40]. Another case of Nutcracker syndrome (aor-
tomesenteric compression) mimicking NDPH has also been 
reported, and the patient had nearly complete resolution of 
headache symptoms after aortomesenteric decompression 
[41].

Secondary headache with a typical NDPH presentation is 
rather common, and the causes are miscellaneous. Rozen pro-
posed three T’s to help to identify possible secondary causes 
[42•]. The first T stands for specific triggers, including viral 
illness, cervical spine positioning, Valsalva event, or drug 
exposure; the second T for Trendelenburg position, headache 
worsening, and relieving factor associated CSF pressure/
volume changes; and the third T for Thunderclap headache. 
The proper identification of a secondary cause provides the 
possibility to treat the NDPH-like headache by treating the 
underlying secondary conditions. Additionally, the miscel-
laneous secondary causes suggest there may be more than 
one mechanism in switching the trigemino-nociception from 
the “no pain” to “persistent pain” state. This mechanism is 
not restricted to the cranial region; nor is it necessarily in the 
CNS including the spinal cord. Therefore, the exclusion of a 
secondary cause of NDPH may sometimes be difficult.

Treatment Options

In a retrospective non-controlled study, greater occipital 
nerve block relieved headaches in 33% of pediatric NDPH 
patients with a favorable side effects profile [43]. Nerve 
blocks, not restricted to the occipital nerve, were commonly 
applied to pediatric/adolescent patients with NDPH, up to 
67%, based on the acceptable side effects profiles; however, 
its efficacy has not been well-studied or established [44]. 
One adult study even tried multiple cranial blocks simultane-
ously, and out of ten NDPH patients, nine had no response, 
and one patient had only partial response [45]. A recent 
study followed up the long-term outcomes of NDPH patients 
with migrainous features who received occipital nerve stim-
ulation. After a median of eight years, only one out of nine 
patients still showed positive responses to occipital nerve 

stimulation. The accumulating evidence suggests occipital 
nerve block/stimulation is probably not effective in most 
patients. However, occipital nerve block/stimulation still 
works against some other CDH than NDPH, suggesting 
different underlying pathophysiology of NDPH compared 
to the other CDH diagnoses [46]. In sum, the evidence to 
support nerve block in patients with NDPH is until today 
insufficient and needs further investigation.

Another study explored the role of subanesthetic dosage 
of ketamine infusion in refractory headache patients, and 8 
out of 14 (57.1%) NDPH patients had an average of ≥ 1.5 
(0–10 scale) reduction in pain intensity [47]. Ketamine 
works as an NDMA receptor antagonist, and this study 
suggests a potential role of NDMA in the pathogenesis of 
NDPH. Another study investigated the role of Onabotuli-
numtoxinA following the PREEMPT protocol [48] in NDPH 
patients. Of the 12 patients, after two sessions of Onabotuli-
numtoxinA therapy, i.e., in 6 months, six (50%) had a reduc-
tion in headache frequency, and five out of ten (50%) had a 
reduction in headache severity. Even slightly more patients 
responded to the treatment after receiving four sessions of 
treatment [49]. However, in this study, the reduction in head-
ache frequency and intensity was not clearly defined. These 
results await further replication studies.

Elevated CSF tumor necrosis factor-alpha (TNF-α) levels 
have been found in 19 of 20 NDPH patients, as well as 16 of 16 
CM patients; however, the serum TNF-alpha levels were normal, 
suggesting a specific role of CNS inflammation, not systemic 
inflammation, in chronic daily headache disorders, including 
NDPH [50]. Venlafaxine, a serotonin–norepinephrine reup-
take inhibitor (SNRI), commonly used to treat depression, may 
inhibit the upregulation of TNF-α [51]. Tariq et al. reported a 
patient with a 6-year history of NDPH, which had not responded 
to more than 20 different medical treatments. The patient had 
dramatic headache reduction in headache intensity (from 9 to 
3, 0–10 scale) after three months of venlafaxine treatment up 
to a dosage of 300 mg daily. Headache recurred after 3 weeks 
of venlafaxine wash out but remitted again after reinstation of 
venlafaxine treatment [52]. This is only one single case, but the 
role of venlafaxine and/or other TNF-alpha antagonist may be 
worthy of further investigation.

Conclusion

NDPH as a clinical syndrome is featured by the pathog-
nomonic daily persistent headache with an acute onset. 
Miscellaneous secondary causes suggest the heterogeneous 
nature of NDPH-like headaches: both primary and second-
ary causes etiologies may lead to the same clinical pres-
entation. Still, under the current diagnostic criteria, NDPH 
was listed as a primary headache disorder; secondary causes 
should be excluded, which is not easy and may sometimes 
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be underrecognized. To better understand whether the arbi-
trary differentiation of primary and secondary NDPH is rea-
sonable, we need head-to-head comparison studies to see 
whether the clinical course of primary and secondary NDPH 
differs and to investigate whether it is meaningful to define 
a headache syndrome when the pathophysiology remains 
largely unknown [53]. Perhaps the more critical question to 
ask in NDPH, regardless of a primary or secondary etiology, 
is the biological switch from “no headache” to “persistent 
headache.” Primary or secondary causes may be simply the 
internal and external force that turned the switch on.
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