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Abstract
Background  The study had been initiated because of restrictions put in place to control the spread of coronavirus in Milan 
in March 2020 that impacted clinical activities at our tertiary headache center in Milan (Foundation IRCSS Carlo Besta 
Neurological Institute). Treatment efforts were modified to make use of telephonic and internet communication to maintain 
care of our patients.
Methods  Nineteen patients had undergone our withdrawal protocol for medication overuse headache and were scheduled 
for follow-up that included pharmacological prophylaxis combined with behavioral therapy and mindfulness, generally 
performed in small group face-to-face sessions. A behavioral program was organized for them by technology modality 
(smartphone) due to the pandemic restrictions.
Results  The results concern 12-month follow-up. The clinical indexes showed migraine days per month 20.6 (± 6) pre vs 
11.2 (± 3.1 at 12 months); medications intake per month 19.4 (± 5.8) pre vs 9.0 (± 4.6) at 12 months; MIDAS 67.7 (± 52.6) 
pre vs 71.1 (± 60) at 12 months; HIT-6 66.2 (± 5.3) pre vs 62.2 (± 5.9).
Conclusion  The present study confirmed literature data, supporting the behavioral approach combined to traditional thera-
pies as a novel method to follow patients and guarantee their benefit, also when applied using technology by telemedicine 
or smartphone.
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This brief communication provides follow-up results of 
a clinical experience concerning patients with chronic 
migraine and medication overuse and the suspension of 
usual treatment protocols during the March 2020 COVID19 
pandemic [1] in Italy and results at 12 months. We previ-
ously reported 6-month results [2].

The study had been initiated because of restrictions put in 
place to control the spread of coronavirus in Milan in March 

2020 that impacted clinical activities at our tertiary headache 
center in Milan (Foundation IRCSS Carlo Besta Neurologi-
cal Institute) [1]. Because of these restrictions, treatment 
efforts were modified to make use of telephonic and internet 
communication to maintain care of our patients.

Nineteen patients who had undergone our withdrawal 
protocol for medication overuse headache were scheduled 
for follow-up.

Our usual follow-up management includes pharmaco-
logic prophylaxis, started after withdrawal, combined with 
behavioral therapy, in particular mindfulness, generally 
performed in small group face-to-face sessions, to help 
patients to become more conscious about their pain and 
learn techniques for managing pain without medications 
[1]. Pharmacologic preventive therapies were selected from 
among the traditional oral options for migraine: topiramate, 
amitriptyline, beta blockers, according to the general char-
acteristics of patients and their migraine history. The new 
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anti-calcitonin gene-related peptide monoclonal antibodies 
were not employed as they were not available in our center 
at the time.

The behavioral program, originally performed in person 
in our center, was switched to live weekly internet presen-
tations by a mindfulness expert, supplemented by a brief 
(10–12 min) recorded home exercise, downloaded to the 
patient’s smartphone, and meant for daily use for mindful-
ness practice.

Four patients decided to continue with the pharmaco-
logical therapy only without the behavioral program. These 
patients were discharged to be followed in headache centers 
closer to their homes and their data were not available. One 
patient dropped out for unrelated medical issues, leaving 
14 patients in the program (3 males/11 females; mean age 
45.2 ± 8.9; onset of disease 21.2 ± 10.9) who completed the 
6-month and the 12-month follow-up (Table 1). Headache 
days and medications were recorded monthly. Because of 
the small sample size, a descriptive statistical analysis was 
performed on the obtained results.

At 6 months, migraine days were reduced: 20.6 (± 6.04) 
versus 8.7 (± 4.5). Medication intake was reduced from 
19.4 (± 5.8) versus 7.5 (± 5.0) (p = 0.0002 and p = 0.000001 
respectively). Questionnaires demonstrated a decrease 
in disability: MIDAS score from 67.7 (± 52.6) vs 35.1 
(± 36.5); HIT-6 from 66.2 (± 5.3) vs 60.0 (± 7.6) (p = 0.03 
and p = 0.02 respectively) (Table 2).

At 12 months, the clinical indexes showed migraine 
days per month 20.6 (± 6) pre vs 11.2 (± 3.1) at 12 months; 
medications intake per month 19.4 (± 5.8) pre vs 9.0 (± 4.6) 
at 12 months (p = 0.0002 and p = 0.00004 respectively); 
MIDAS 67.7 (± 52.6) pre vs 71.1 (± 60) at 12 months; HIT-6 
66.2 (± 5.3) pre vs 62.2 (± 5.9) at 12 months (p ns and p 0.04 
respectively) (Table 2).

Though adherence was not formally measured, most 
patients participated actively in the program and did not 
miss any sessions or video calls. Patients reported that they 
were comfortable with this program and felt they had been 
carefully followed using this treatment modality [2].

The results we obtained with this novel application of our 
behavioral treatment during this dramatic emergency were 

encouraging, with a significant change in monthly migraine 
days and medications intake in this group of patients at 
12 months.

The disability score reported by the MIDAS questionnaire 
and the impact reported by the HIT-6 questionnaire demon-
strated a decrease at 6 months and returned to baseline at 
12 months. This finding is unexplained and its significance, 
given the small sample size, is unclear. One consideration 
could be related to the dramatic pandemic condition that 
patients faced during these months. It also may be that out-
lier patients with persistent high disability scores impacted 
the overall results in this small sample size. However, this 
finding deserves further investigation.

The suspension of the usual program related to pandemic 
restrictions led to both patient anxiety and a significant con-
cern for failure of the withdrawal therapy. This necessitated 
the creation of this specific “emergency protocol,” using 
technology for mindfulness sessions and video calls, to 
meet patients’ needs and to continue the therapeutic process 
started with the withdrawal treatment. Prior studies [3–5] 
have demonstrated the efficacy of telemedicine/technology 
in various clinical applications, including migraine [5, 6]. 
The present study confirmed literature data [7], supporting 
the behavioral approach combined to traditional therapies as 
a novel method to follow patients and guarantee their benefit.

Some limitations of this project are as follows: due to 
the emergency, the program was organized in a very short 
time which prevented, among other things, the randomiza-
tion of patients, addition of an active comparator, addition 
of a control group and adequate group size; another possible 
limitation could be a selection bias: the 30% drop rate could 
include patients who preferred not to participate to this type 
of management.

Table 1   General characteristics of patients

* One patient reported dropped out for unrelated medical issues; 4 
patients preferred to follow only the pharmacological program (they 
preferred not to use devices) and were followed in other headache 
centers located closer to home

Number of patients enrolled 19

Patients completing the program 14 (3 M/11 F)
Mean age 45.2 (± 8.9)
Onset of disease 21.2(± 10.9)
Patients dropped 5*

Table 2   Clinical results and questionnaire values pretreatment and at 
6- and 12-month follow-up

* p 0.0002 pre vs 6 m; p 0.0002 pre vs 12 m
** p 0.00001 pre vs 6 m; p 0.00004 pre vs 12 m
*** p 0.03 pre vs 6 m; p ns pre vs 12 m
**** p 0.02 pre vs 6 m; p 0.04 pre vs 12 m
A satisfaction questionnaire (SQ): completed at the end of the pro-
gram, demonstrated a high level of acceptance of this modality from 
the patients. A six-question evaluation test easy to complete concern-
ing the following: the quality of the program; the expectations respect 
to the program; the response to the needs of this program; possible 
suggestions to other patients about this specific program; level of help 
that the program deserved to patients; level of satisfaction

Migraine days/month 20.6 (± 6.04) 8.7(± 4.5) 11.2 (± 3.1) *

Medication intake /
month

19.4(± 5.8) 7.5(± 5.0) 9.0 (± 4.6) **

MIDAS score 67.7(± 52.6) 35.1(36.5) 71.1 (± 60) ***
HIT-6 66.2 (± 5.3) 60.0 (± 7.6) 62.2(± 5.9) ****
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Nevertheless, the 6-month follow-up data and, more 
important, the 12-month clinical results provide useful 
information about the effectiveness of this program. Though 
preliminary and in a restricted group of patients, the results 
are encouraging telemedicine and the use of technology by 
smartphone since they indicate both clinical effectiveness 
combined with high patients’ adherence. The long period of 
follow-up contributes to confirm clinical results.

This approach could be considered a first step toward a 
new era of patient care that maintains efficacy while con-
serving time and resources for both patients and providers.

The study received Ethic Committee approval in March 
2020 (a special session of Ethic Committee was performed 
after the STAY-AT-HOME announcement from the Italian 
Governor); also, the study was registered in ClinicalTrials.
gov ID: NCT04389372. Patients signed a written consent to 
participate to the study according to this modality.
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