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Proposed research:  
Single Pulse Transcranial Magnetic Stimulation Treatment for New Daily Persistent Headache, 
an Opened Label Study 
 
New Daily Persistent Headache (NDPH) is a disabling primary headache disorder. 1, 2, 3It is 
characterized by a continuous and unremitting headache with a precise date of onset reported by 
the patient. The quality of the pain can have features of either tension-type headache or migraine 
headache. In ICHD3 beta, NDPH is established as an entity which comprises of persistent 
headache with “distinct and clearly remembered onset, with pain becoming continuous and 
unremitting within 24 hours” for greater than 3 months not better accounted for by another 
diagnosis.4  
  
The etiology and pathophysiology of NDPH is unknown. Patients often report the onset of 
headache correlating with an inciting event, especially a viral illness.  Epidemiological studies 
have showed that antecedent illness varies among 14.1% to 22% of cases. 5, 6Other possible 
inciting events include a history of recent surgical procedures requiring endotracheal intubation 
or a stressful life event. 5 Pathophysiologically, a study has linked elevated CSF (but not plasma) 
levels of alpha TNF with NDPH, thus offering support for the hypothesis that CNS inflammation 
may play into the mechanism of disease. 7  
  
There is currently no known treatment for this primary headache disorder. New options must be 
investigated given the lack of effective therapies available for NDPH.  There have been no trial 
employing single pulse transcranial magnetic stimulation device (sTMS) as a treatment for 
NDPH. We propose an open label study using single pulse transcranial magnetic stimulation 
device (sTMS) for headache prevention in patients with ICHD3 beta diagnosis of NDPH. 
 
We postulate that sTMS might be beneficial as a preventive treatment for NDPH on both clinical 
and pathophysiological grounds. Clinically, NDPH patients often suffer from associated features 
similar to those with migraine.  (In fact, after removing the temporal profile of onset of 
headache, many with NDPH would meet ICHD 3 beta criteria for chronic migraine.8) Given that 
sTMS is useful as a treatment modality in migraine headaches, the device may be efficacious in 
NDPH with migrainous features as well.  Given that the mechanism of sTMS involves stopping 
cortical spreading depression and modulation of third order neuron at the cortico-thalamic relay, 
we believe that sTMS device may also be beneficial for NDPH with migrainous features. 9, 10, 11  
 
Methods: 
All patients > 18 years old with a diagnosis of the persistent subtype of NDPH consistent with 
the ICHD3 beta criteria will be selected from our practice.  Exclusion criteria include patients 
with contra-indications to magnetic stimulation devices, medication overuse headache, another 
primary headache disorder, pregnant women or women of reproductive age who are not using an 
acceptable form of birth control. 
 



After obtaining informed consent, eligible participants will fill out an initial survey documenting 
the average baseline pain score, number of days with any headache free time, the duration of the 
pain free time, as well as presence or absence of associated symptoms of photophobia, 
phonophobia, and/or nausea. Prior to treatment initiation, subjects will participate in a run-in 
period where they are instructed to record their pain on a scale of 0 to 10 as well as hours of pain 
free time per day in a paper daily diary for one month (4 weeks) to ensure an adequate baseline 
for comparison. The informed consent as well as initial survey for the run-in phase will be 
provided to the patient as part of a their routine visit – whether as a new patient or as follow up 
to the NYU Headache Center for previously diagnosed NDPH.  The paper daily diary will also 
be provided at this time.   
 
Participants will then receive active TMS devices after the initial run-in period as part of a 
research only visit. During this visit, the diary from the run in period will also be reviewed for 
the purpose of confirming their diagnosis of NDPH as per ICHD3 beta criteria. They will be 
instructed to administer 4 pulses three times a day, ideally, after awakening (9:00AM), in 
afternoon (5:00PM), and at bedtime (10:00PM), for four months. Subjects will be instructed to 
record their pain on a scale of 0 to 10 as well as hours of pain free time per day in the daily diary 
during this stage of the study as well.  They will also indicate in the diary whether they have 
treated with the TMS device to ensure adequate compliance.  
 
A weekly survey will be obtained from the applicants by phone by research assistant or co-
investigators, collecting information including pain free time, average pain score, as well as 
compliance for each participant. This is to serve both as reminders for compliance as well as to 
document benefits and adverse events from the sTMS device. This will start at the run-in period 
until the end of the study. 
 
The patient’s treating physician at the practice will conduct an assessment of the primary and 
secondary endpoints at the end of the four month trial as part of their routine office visit. Patients 
will be allowed to use their usual NDPH medications during the study, although changes in doses 
or new medications will be prohibited. All adverse events will be recorded and reported. 
 
The primary endpoint will be the change in days with headache free time during the last month 
of the treatment period. NDPH patients do not have pain free time by ICHD3 beta criteria.  
Therefore we define our primary endpoint as days where pain free time exists, effectively 
including days where there is no headache at all as well as days with any improvement over 
baseline unremitting headache pain.  The secondary endpoint will be the improvement of average 
baseline headache pain (from a 0 to 10 scale) during the last month (month 4) of treatment.   
 
Our recruitment population will be 15. This is done in consultation with Dr. Mengling Liu at 
NYU Division of Biostatistics for a power analysis. We calculated the sample size assuming a 
large effect size of either 0.8 or 1. 
 
New Daily Persistent Headache is a disease that is associated with significant disability for a 
sizable patient population.  We believe a positive study using sTMS for NDPH patients could 
significantly change how headache physicians manage a significant proportion of debilitated 
headache patients. 
 
References and citations: 



[1] Grande RB, Aaseth K, Lundqvist C, Russell MB. Prevalence of new daily persistent 
headache in the general population. The Akershus study of chronic headache. Cephalalgia, 2009, 
29, 1149–1155 
[2]Castillo J, Mufioz P, Guitera V, Pascual J. Kaplan Award 1998: Epidemiology of Chronic 
Daily Headache in the General Population. Headache 1999;39: 190- 196 
[3] Bigal ME, Sheftell FD, Rapoport AM, Lipton RB, Tepper SJ. Chronic daily headache in a 
tertiary care population: correlation between the International Headache Society diagnostic 
criteria and proposed revisions of criteria for chronic daily headache. Cephalalgia 2002; 22:432–
438. 
[4] Headache Classification Committee of the International Headache Society DIHS]. The 
international classification of headache disorders, 3rd edition [beta version]: 4.10 new daily 
persistent headache. Cephalalgia. 2013;33D9]:679. 
[5] Rozen TD. Triggering Events and New Daily Persistent Headache: Age and Gender 
Differences and Insights on Pathogenesis-A Clinic-Based Study. Headache. 2016 Jan;56(1):164-
73 
[6] Robbins MS, Grosberg BM, Napchan U, Crystal SC, Lipton RB. Clinical and prognostic 
subforms of new daily-persistent headache, Neurology 74 April 27, 2010: 1358-1364 
[7] Rozen TD, Swidan SZ. Elevation of CSF Tumor Necrosis Factor [alpha] Levels in New 
Daily Persistent Headache and Treatment Refractory Chronic Migraine. Headache. 47(7):1050-
1055, July/August 2007. 
[8]Rozen TD.  New daily persistent headache: A lack of an association with white matter 
abnormalities on neuroimaging.  Cephalalgia. 2015 Oct 23 
[9] Andreou AP, Fredrick J, Goadsby PJ. Transcranial magnetic stimulation attentuates neuronal 
firing of trigeminothalamic neurons. September 2012. 
[10] Leung A, Shukla S, Fallah A, Song D, Lin L, Golshan S, Tsai A, Jak A, Polston G, Lee R. 
Repetitive Transcranial Magnetic Stimulation in Managing Mild Traumatic Brain Injury-Related 
Headaches.  Neuromodulation 2016; 19: 133-141 
[11] Bhola R, Kinsella E, Weatherby S, Ahmed F, Giffin N, Maniyar M, Goadsby PJ; An 
abstract presented at 17th annual International Headache Congress, Valencia Spain, May 14-17, 
2015. 
 


