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Abstract
Status migrainosus (SM) is a subtype of migraine defined by migraine lasting >72 hours and is difficult to treat in clinical practice.
Magnesium is commonly used in the treatment of migraine. We conducted a retrospective cohort study to determine if length of
admission was associated with IV magnesium therapy in patients with SM. We reviewed the charts of all patients admitted to a
large military treatment facility from October 2013 to December 2018 with the admission diagnosis of migraine. There were
333 patients that were reviewed and 141 met the inclusion criteria. Nearly half of patients received IV magnesium therapy with
routine care (46.8%, n ¼ 66). IV magnesium therapy was not associated with length of admission (58 hours (IQR 25.5, 86)
compared to 42 hours (IQR 25.5, 80.5) respectively, p ¼ 0.47). Of the cases without Neurology consultation, patients who
received magnesium therapy (n ¼ 5) had numerically shorter admission but this difference did not meet statistical significance
(n ¼ 12) (17 hours (IQR 13.75, 31.25) versus 24.5 hours (IQR 15.25, 58.75), p ¼ 0.0534). This study contributes to the limited
pool of available data on the treatment of SM. Prospective research is needed to study magnesium therapy in patients with
prolonged migraine.
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Introduction

Migraine headache is a common clinical condition affecting

12% of the global population and is among the world’s leading

cause of disability.1 Status migrainosus (SM) is a subtype of

migraine defined by the International Headache Society (IHS)

as a migraine lasting >72 hours.1 Status migrainosus is spar-

sely referenced in the medical literature and the prevalence is

not well established. Abortive migraine treatments are most

efficacious if used at the first sign of impending migraine,

making SM particularly difficult to treat.2 One retrospective

review in a French tertiary-care center showed status migrai-

nosus was encountered in only 3% of patients and is thought to

be a rare complication of migraine associated with stress,

sleep deprivation, and menstruation.3-5 Unfortunately, relapse

is common, and many go on to develop chronic migraine.4,5

The clinical heterogeneity and lack of universally effective

treatment makes this entity particularly difficult to treat.

Magnesium is a therapy commonly used in the treatment of

migraine and supplementation has been shown to be safe in

adults.6-12 A variety of mechanisms have been proposed to

account for the benefit of magnesium supplementation in

migraine. Some theories suggest that low levels of magnesium

may propagate the migraine cascade including the release of

substance P, cerebral vasospasm, and mitochondrial dysfunc-

tion.6,10-13 Several studies have demonstrated the benefit of

magnesium supplementation in the preventive treatment of

migraine. A study of 81 patients with migraine demonstrated

a significant decrease in the duration and frequency of

migraines after prophylactic magnesium supplementation

compared to controls (p ¼ 0.03).10-11 A follow on study of

69 patients showed no significant difference in migraine dura-

tion between patients treated with magnesium supplement or

placebo (20% versus 23.5%, respectively).12 The Canadian
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Headache Society recommends 600 mg of elemental magne-

sium daily for migraine prophylaxis, but recommends against

its use for the acute treatment of migraine due to lack of

evidence to support its efficacy.14 The American Academy

of Neurology (AAN) gives a level B recommendation (prob-

ably effective) for its use as a preventative therapy.15 The

AAN does note evidence to support the use of IV magnesium

therapy in the acute treatment of migraine with aura.16 Mag-

nesium is often used as an adjuvant migraine treatment com-

bined with other acute (triptans, etc) and preventive therapies

(beta blockers, anti-epileptics, etc).16 Though quality rando-

mized controlled studies are lacking, the limited data available

supports the use of IV magnesium therapy in the treatment of

SM.17,18 A retrospective analysis of patients with SM who

were administered IV magnesium therapy in an outpatient

infusion center were found to have a statistically significant

decrease in reported pain score after treatment.18 Given the

paucity of evidence to guide treatment of status migrainosus,

we set out to determine if the use of IV magnesium therapy in

patients with status migrainosus was associated with length of

hospital admission. We selected this as our study end point

because (1) it is an objective data point that can be used to

compare patients and (2) it serves as a surrogate for clinical

improvement such that patients can further manage their

attack at home.

Methods

Study Design

We performed a retrospective cohort study by chart review of

all patients admitted to a large military treatment facility from

October 2013 to December 2018 with the admission diagnosis

of migraine or status migrainosus. The initial list of patients

was generated by searching for all patients admitted during the

indicated time frame with an admission diagnosis of migraine

or status migrainosus which later corresponded with the fol-

lowing ICD10 codes: G43.0, G43.1, G43.4, G43.5, G43.7,

G43.8, G43.9. All records were manually reviewed by at least

1 author to determine if the inclusion/exclusion criteria were

met. Duration of headache in hours at time of presentation was

based on documentation in the admission history and physical.

Age, gender, length of admission, and whether the Neurology

service was consulted during the patient’s admission was

recorded for each case. The total dose of IV and oral magne-

sium administered during hospitalization was calculated for

each patient given therapy. Pain Severity Scale (VAS) rating

(using a 1-10 scale, where 1 was the least severe and 10 was

the most severe) was recorded (1) on admission, (2) after

magnesium therapy, and (3) at discharge when it was in the

medical record. Only a small proportion of patients had this

data point recorded in their medical record, so it was ulti-

mately not used in our analysis. We instead used hours of

hospital duration as a surrogate for clinical improvement such

that patients were able to further manage their attack at home.

Whether aura was or was not present was also recorded, but

this too was documented in a minority of charts and not

included in our analysis.

Study Definitions

Status migrainosus was defined by the most recent guidelines

provided by the International Headache Society Classification

(ICHD-3) as an unremitting, debilitating migraine attack last-

ing longer than 72 hours with or without aura. We also fol-

lowed the definition of migraine with and without aura per

ICHD-3 guidelines.1 Routine care was defined by the primary

team as the medication(s) selected with the indication of

migraine. Length of admission was measured in hours and

calculated based on the bedside nurse’s documentation in the

electronic medical record. Time in the emergency department

was not included in the length of admission.

Inclusion and Exclusion Criteria

Patients 18 to 65 years old with an admission diagnosis of

migraine or status migrainosus were included in the chart

review. If the patient met the above definition of SM at time

of admission, they were included in the analysis. Patients

(1) given magnesium for another indication (i.e. hypomagne-

semia, i.e. serum concentration <1.6 mg/dL) (2) diagnosed

with another headache subtype, (3) diagnosed with a headache

secondary to another etiology (i.e subdural hematoma), or (4)

admitted to the hospital for a primary diagnosis other than

migraine were excluded from the study. Patients seen and

discharged from the emergency department were not included

in the study.

Oversight

Brooke Army Medical Center Institutional Review Board

granted the study exempt status because it was less than min-

imal risk. IRB Number C.20-19126e.

Statistical Methods

Categorical Data were summarized using percentages and

analyzed using Chi Squared Test. Medians and Inter-quartile

Range (IQR) as well as 95% confidence intervals were used as

summary statistics for continuous variables (length of admis-

sion and age) and were analyzed using the nonparametric

Wilcoxon’s Test due to low sample size and observed skew-

ness of the data. Significance for results was established when

p-values were less than 0.05. Due to the degree of heteroge-

neity in magnesium dosing, both in amount and frequency, we

did not complete a dose response analysis as it was felt to be

underpowered. In attempt to remain consistent with testing

and given the low sample size, nonparametric testing was used

for age rather than t tests. All statistical analysis was

performed using JMP v13.2 (SAS Corp, Cary NC).
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Results

There were 333 patients admitted with the diagnosis of

migraine and 141 met both inclusion and exclusion criteria

(Figure 1). Our cohort was primarily female (88.7%,

n ¼ 125/141) and the median age was 39 years old (IQR 30,

47). There was no significant difference in median age between

patients not treated (40 years old, IQR 30, 48) and treated

(38 years old, IQR 31, 47) with magnesium. The median dura-

tion of migraine prior to admission in all patients was 168 hours

(IQR 96, 336) and length of admission was 45.5 hours (IQR

25.5, 83.5). In our cohort, 44% (n ¼ 66) presented with an

attack longer than a week prior to admission. There was no

significant difference in length of migraine prior to admission

between patients treated and not treated with magnesium

(p ¼ 0.26). Of those who were not treated with magnesium,

84% (n¼ 63) had Neurology consultation compared to 91% of

treated patients (n ¼ 60) (p¼ 0.22). Nearly half of all patients

(46.8%, n¼ 66) were treated with magnesium. Of those treated,

the median magnesium dose was 2000 mg (IQR 2000, 4000),

with 57.6% (n ¼ 38) receiving 2 grams or less and one patient

receiving greater than 10 grams (1.5%, n ¼ 1). Table 1 shows

the characteristics of the cohort.

There was no significant difference in length of stay (LOS)

in patients not treated and treated with magnesium (58 hours

(IQR 25.5, 86) compared to 42 hours (IQR 25.5, 80.5)

respectively, p ¼ 0.47). Length of stay was shorter among

those who received IV magnesium for both patients with neu-

rology consultation and those without neurology consultation,

but neither comparison met statistical significance. Cases with

Neurology consultation had a significantly longer median

length of admission compared to cases without consultation

(55 hours (IQR 62) versus 23 hours (IQR 35.6) respectively,

p � 0.0001). Length of stay was further stratified by whether

or not the Neurology service consulted on the case. Of the

cases without Neurology consultation, patients who received

magnesium therapy (n ¼ 5/18) had a shorter mean length of

admission compared to those who did not, though this did not

meet statistical significance (n¼ 12/18) (17 hours (IQR 17.75)

versus 24.5 hours (IQR 43.5) respectively, p ¼ 0.0534).

Length of admission was not associated with magnesium

treatment in patients with Neurology consultation who did

(n ¼ 60/123) and did not (n ¼ 63/123) receive IV magnesium

(42.25 hours (IQR 30, 86) versus 60 hours (IQR 27.75, 89.5)

respectively, p ¼ 0.37). Nearly half of patients with Neurol-

ogy consultation were given IV magnesium (48.78%,

n ¼ 60/123), while only a third of patients without Neurology

consultation were given IV magnesium (33.33%, n¼ 6/18). In

all patients, magnesium was used as an adjuvant therapy com-

bined with routine treatment directed by the primary general

internal medicine or Neurology team. Figure 2 demonstrates

the study results.

333 mee�ng search criteria of migraine or status migrainosus

322 Charts Reviwed

141 Pa�ents Included

Excluded: 
118 for headache dura�on 

<72 hours
16 for <17 years old
3 for >65 years old

1 for hypomagnesemia
8 for admission for secondary 

headche 
5 for admission for other 

primary headche syndrome
30 for admission for reason 

other than headache

11 excluded for not 
being admi�ed a�er 
evalua�on in the ED

Figure 1. Flow diagram of patient inclusion and exclusion.

Table 1. Patient Characteristics.

Inclusion Criteria Met 141

Total Patients with
Neurology Consultation

123 (87.2% (80.7%, 91.8%))

Total Patients Treated with
Magnesium

66 (46.8% (38.8%, 55.0%))

Magnesium Administered

No Yes p-val

All (n) 75 (53.2%) 66 (46.8%)
Male (n) 5 (6.7%) 11 (16.7%) 0.06

95% CI (3%, 15%) (10%, 27%)
Median Age (years) (IQR) 40 (30, 48) 38 (31, 47) 0.76

95% CI (36.9, 42.2) (36.3, 41,3)
Median Hosp LOS (hours)

(IQR)
58 (25.5, 86) 42 (25.5, 80.5) 0.47

95% CI (52.8, 72.8) (48.3, 74.9)
Neurology Consult (n) 63 (84%) 60 (91%) 0.22

95% CI (74%, 91%) (82%, 96%)
Duration of Migraine Prior to Admission (hours) (n)

<96 36 (48%) 26 (39%) 0.26
95% CI (37%, 59%) (29%, 51%)
97 to 168 25 (33%) 20 (30%)
95% CI (24%, 45%) (21%, 42%)
>168 14 (19%) 20 (30%)
95% CI (11%, 29%) (21%, 42%))
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It should be noted that some patients in our cohort received

magnesium at scheduled intervals (for example, they received

2 grams of IV magnesium daily) while others had a single

treatment. The most common dose was 2 grams IV magne-

sium given a single time (34.8%, n¼ 23/66), though there was

significant variability between patients. Interestingly, magne-

sium therapy was administered more commonly in the second

half of the study than the first. Between October 2013 and

May 2016, 34.5% (29/84) of patients received magnesium

compared to 64.9% (37/57) of patients between June 2016

and December 2018.

Discussion

We conducted a retrospective cohort study to determine if IV

magnesium was associated with length of admission in

patients admitted for SM. If a correlation were found, it could

support the routine use of magnesium in patients hospitalized

for SM. The majority of our patients were female, the median

age was 39 years old, and all had access to primary and emer-

gency medical care through the military medical system. We

feel this sample is a reasonable representation of migraine

sufferers in a specialty clinic.3,18 Consistent with a previous

study that demonstrated SM often persists far longer than the

72 hours, 44% (n ¼ 66) of our cohort presented with an attack

longer than a week prior to admission.3 The length of hospital

admission in our study was similar to a previous retrospective

review of patients admitted with SM, where the median length

of stay was 3 days (IQR 2, 4) and 9.3% (n ¼ 402) had a stay

6 days of longer.19 We found no statistical difference in dura-

tion of admission in SM patients treated and not treated with

IV magnesium (42 hours (IQR 25.5, 80.5) compared to

58 hours (IQR 25.5, 86) respectively, p ¼ 0.47). Subgroup

analysis based on Neurology consultation demonstrated that

treatment with IV magnesium in patients without Neurology

consultation trended toward shorter hospital length of stay,

though not statistically significant (p ¼ 0.0534). The majority

of patients in the early years of the study did not receive

magnesium therapy, while those in the later years nearly uni-

versally received therapy. This difference reflects the growing

understanding and utilization of magnesium supplementation

in the treatment of migraine.

Though our results did not show a significant reduction in

admission length, we feel the use of IV magnesium may be

still reasonable in certain patients given the low risk profile

and benefit in certain patients.14,18 It is possible SM severe

enough to warrant inpatient admission may be refractory to

magnesium therapy and that length of admission is not sensi-

tive to detect subtle changes in the clinical improvement. The

medical literature on SM is sparse and limited data is available

to guide treatment. Beyond the primary objectives, our study

also contributes to the available data regarding patient demo-

graphics and clinical course of SM. Prospective research is

needed to determine the most effective total dose, frequency

and overall efficacy of magnesium in patients with SM.

Our study was not without limitations. IV magnesium was

used as an adjunct to other first line migraine therapies

(anti-epileptics, anti-emetics, etc) in our study, making it dif-

ficult to determine the contribution of magnesium alone. First

line therapies were selected by the patient’s primary team and

drug selection was highly heterogeneous between patients.

Unfortunately, we were not able to determine the rational for

drug selection due to limitations of the medical record and

were unable to control for differences. Further, conclusions

about our observations were complicated by the heterogeneity

of patient presentation and the variation in total magnesium

administered. These variables reflect the lack of singular

approach or definitive algorithm to treat SM and speaks to

the complexity of managing patients with prolonged migraine.

Length of admission is an imperfect measure of therapy effec-

tiveness and ultimately complicates retrospective review.

There are multiple unrelated factors such as co-occurring

medical conditions and logistics related to patient discharge

that could confound this measure, which may have falsely

prolonged admission. Whether or not a patient was on pro-

phylactic magnesium therapy prior to admission was another

confounder we were not able to address. Patients on prophy-

lactic magnesium therapy may respond differently than

patients not on therapy, and we were unable to compare these

two subgroups. Incorrect coding of the admission diagnosis,

which we used to generate our cohort, is a possible source of

bias to note. We could have potentially missed a small group

of eligible patients and ultimately altered our results. Neurol-

ogy consultation itself may have prolonged length of admis-

sion and falsely altered the results. Further, standard of care

may have changed over the course of our review (for example,

more patients receiving magnesium in the second half of the

study compared to the first), which may have changed the

results.

There are limitations to the generalizability of our study.

A higher proportion of our cohort was on active military duty

Figure 2. Hospital duration based on magnesium treatment in
patients with and without neurology consultation.
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or had history of acute military duty compared to the general

population. Our cohort was more likely to have a history of

traumatic brain injury, which suggests our cohort may have a

less heterogeneous etiology of migraine compared to the gen-

eral population (i.e. post traumatic).20 The etiology of

migraine may change the overall clinical course of the attack

and ultimately change the response to treatment.21 It is also

possible that a higher proportion of our cohort was on prophy-

lactic magnesium therapy compared to a cohort with limited

healthcare access, which could have altered the results com-

pared to a more heterogeneous population. These factors com-

bined with the fact that this review was conducted at a single

hospital should bring caution when considering the general-

izability of these data.

Conclusions

IV magnesium supplementation was not found to be associ-

ated with length of admission in patients admitted with SM.

Treatment with IV magnesium trended toward shorter length

of admission in patients that did not require Neurology con-

sultation, though not statistically significant. This study con-

tributes to the limited pool of data available on patients with

SM and demonstrates the evolution of magnesium therapy in

migraine. Prospective research is needed to further study the

efficacy of magnesium therapy in patients with prolonged

migraine.
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