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DHE: AN OLD DRUG MADE NEW

lLandaltr L. Oiiver, MD

T'he purpose of this article is to provide a discussion of
the use of dihydroergotamine (DHE) as an abortive
agent for migraines. Not discussed in this article is the

etiology of migraine or the use of new drugs such as

sumatriptan, zolmitriptan. and rizatriptan except to com-

pare them with DHE. DHE, is an older drug than the

triptans, yet it is effective in many patients.

Ergots have been used fbr treatment of mi-eraines

Ionser than any other migraine-specific drug (1), The

i'irst known use was in 1BB3 in Germany when Eulenberg
used injections of ergot extract to treat headaches. Er-
gotamine r,vas first derived in 1918 by Stoll in Switzer-
land. However, its first use was not for migraines but
obstetrics and gynecolo-ey, hence the name Gr-nergen.ln

Rurtdall L. Oliver, MD. Medital Director of rlrc Oliver Headache &
t'uin Clinic, is board certifietl b-v the Americtut At.tttLetnt of Funily
l)rattice. rotd is a dilslontate of tlrc Arnerican Academ,, of Pain
Nlttnagernent and the Atnerican Ac:adem"- oJ Disabilin Ana1.r'slr.

Atltlres.s reprint requ.e.rts to: Dr. Randall L. Oliver,2828 tVt. Vernon

t\r'enue. Eyartsyille. lN 17712.

1925, Rothlin initiated the use of subcutaneous in;ec-

tions of ergotamine tartrate (ET) for migraine abortion"

An effective oral tablet form of ET was created in 1928

by Tzanck in France (2). A sttppository for rectal admin-

istration of ET was developed. The suppository is pre-

ferred in some cases because of its more rapid absorption

when compared to oral and subiingual tablets ( l).
Unfortunately, ergotamine tartrate was found to have

many adverse effects of which naLlsea is the most corn-

mon. One study found thal427o of patients treated with

an oral form of ET experienced nausea, compared r'vith,

l7o/a of thepiacebo group (1). ET has also been linked to

chronic problems such as peripheral ischemia due to

vasoconstriction and emesis. There have also been re-

ports of rebound heacliiches due to overuse (two to three

times a week) and dependence when used over a long

period of time (1).

The many side effects of ET encoura-sed researchers

to fincl a safer form of ergot. In 1943. Stoll' the same ffian

r,vho originally isolated ergotamine, synthesized dihydro-

l
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ergof;1mine fDi{E) in cooperation rv. ith F{offman. DHE
rvas first tested in 1945 in the United States by Ho$on,
Deters, and Blurnenthal. From its beginnings. it was
lound to be much safer than ET for the abortion of
migraine headaches t2l. DHE is effective for virtually all
forms of migraine headache including migraine with or
without aura, status migrainosus, chronic daily head-
,ches, and cluster mi-qraines (3). The forms of DHE
administration. however. diff-er from those of ET be-
cause of its larger molecular structure. Any oral DHE
tablet would undergo hepatic metabolism and not be

properly absorbed from the gastrointestinal tract (41. One
study has cited poor results from an oral form of DHE in
12 children. Migraine was terminated in 5, but headache
recured in 2 of the 5 (5).

DHE has a high affinity for 5HT-1A, 5HT-ID, alpha-
1 adrenergic, and alpha-2 adrenergic receptors, as well as

other serotonergic, adrenergic. and dopaminergic recep-
tors (zl). The preferred foms for DHE are intravenous
(IV), intramuscular (iM). subcutaneous (SC), and intra-
nasal (IN). A11 are used in practice today, and each has its
advantages and drawbacks.

Intravenous DHE has been used for the abortion of
migraines since the mid-1940s. However, the treatment
lost fayor with patients presenting with mild migraines
lrecause of the cost and time needed for a hospital stay.
n 1986, Raskin introduced repetitive IV DHE dosing in

combination with metoclopramide to lessen the nausea
associated with IV DHE (6). This treatment is most
effective in breaking a constant migraine cycle. Raskin's
test group consisted of individuals with status migrainosus
due to analgesic rebound or chronic daily headache.
These were evenly divided into an IV DHE group and a

diazepam group for treatment. In the IV DHE group,
89% of patients were headache-free within 2 days, while
only l37a of the diazepam group were headache-free
after 3-6 days (6).

in 1990, another study was published in which IV
DHE aborted headaches in 92Va of chronic daily head-
aches with analgesic rebound, 85.7Vo of chronic daily
headaches without analgesic rebound, 88.9Va of short
duration, and I00Vo of cluster headaches. In this study,
patients received 10 mg of metociopramide over 30
minutes followed by 0.5 mg IV DHE, over 1 minute.
Repetitive doses were given at 8 hours for improving
readaches and 1.0 mg at 8 hours for more persistenr

headaches. In minor complications, severe nausea was
treated with increased metoclopramined (20 mg), rest-
lessness was treated with diphenhydramine, and diarrhea
/as managed with a diphenoxylate-atropine cornbina-

tion. Only 2 of 298 patients were dropped from the study
due to complications (6).

In a retrospective study of 54 cluster headache pa-

tients, l00%ohadcomplete relief of their headaches, with
82.8Vo reporting no side effects. At the 3-month follow-
tp, 92.9%o of the episodic cluster patients were head-

ache-free, while at 6 months all were headache-free.
Also atthe 3-monthinterval,44.47o ofthe chronic cluster
patients were headache-free andT5Vo at 6 months (7). In
an outpatient study of repetitive MHE administration
at home, 69Vo of patients with chronic daily muscle
contraction-type headache and severe migraine were
headache-free after 2 days: Effectiveness decreased to.
65Vo in 3 weeks, 24Vo in 6 weeks, and3\Vo in 10 weeks.
In patients exhi6iting refractory daily headaches or fre-
quent severe migraine, 80% showed an excellent re-
sponse atZ days, decreasing to 66Vo at 6 weeks. Total at-
home response was 73Vo at 2 days and 43Vo at 6 weeks
(8).

Another study published in the American Journal of
Pain Management detailed a review of 50 outpatient
keatments with intravenous DHE and found a 91.37o

reduction in pain severity with relatively few side-effects
(9). We have had these same responses with both inpa-
tient and outpatient administration of fV DHE. For our
patients, we followed Raskin's protocol. Outpatients are

given a heparin lock containing metoclopramide and IV
DHE. After instruction, nearly all were able to self-
administer the drug intravenously at home without com-
plications. We have observed the inffavenous DI{E to be
an effective agent against vascular headache while hav-
ing no effect on muscle tension headache. The response
is usually quite dramatic with an obvious improvement
in the headache or no response at all.

Another common administration form of DI{E is the
intramuscuiar route. The IM form is more feasible for
patients without a hospital stay, and is preferred over the
lV method. The IM form most often used is 1 mg
dihydroergotamine mesylate (DHE 45). The maximum
dose is 3 mg a day or 8 mg in 3 days to break the migraine
cycle. In a study by Winner et al. of 311 patients experi-
encing migraine with or without aura who were admin-
istered IM DHE, 46Vo had only mild or no head pain after
30 minutes and 7 ZVa after 60 minutes. Al 24 hotr s, 7 7 Vo

of patients were relieved. IM DHE also improved func-
tional ability in75Vo of patients by 60 minutes. Nausea

was decreased from 627a beforc administration to 30Vo

by 60 minutes (10). In another retrospective sfiidy,Tl%o
of patients administered DHE mesylate were headache-
free between 30 minutes and 4 hours following injection.
Side effects were common but not serious, w\th 25Vo

reporting sedation, 247a nausea, l5Vo worsening head-
ache, 1 I7o body aches, 5Va dianhea, and l3%o relapse of
headache within 24 hours (11). A study of 29 at-home
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users of IM DHE in Oklahoma showed that this therapy

can be effective even out of the office. The patients were

taught to self-administer 0.5 mg DHE and 100 mg

trimethobenzamide and to reinject another 0.5 mg DHE

if necessary te abort headache. Forty-five percent re-

ported at least 5 l%a rclief of headaches, and 827o of the se

iontinued to use the IM DHE: Thestudy also underlined

the importance of a good initial response forthe patientto

continue'treatment (12). At our office, we have found

that prescribing of IM DHE is safer than IV DHE and

with fewer side effects, especially nausea. For patients

who do not fear needles, IM DHE is a very good

alternative to the IV form.
The other injectable route of DHE administration

that has been studied is subcutaneous (SC). While our

office has no experience with this method of administra-

tion, other researchers have reported favorable results. In
a study comparing the efficacy and tolerability of SC

DHE and SC sumatriptan succinate in 295 individuals,

73.17o of patients treated with I mg SC DHE were

headache-free at2 hours, while 85.37o of those treated

with 6 mg sumatriptan were headache-free in the same

interval. However, by 4 hours post-injection,85.5Vo of
those treated with SC DHE had relief, and 83.37o main'
tained relief with sumatriptan. Within 24 hours, head-

ache recurrence was only l7.l%o in the patients treated

with SC DF{E and 45Vo in the patients treated with
sumatriptan (13). Another study of home subcutaneous

administration of DHE in 51 patients in Canada was less

favorable - only 53Vo rcporting excellent or good relief
and a fuIl 357o discontinuing use due to side effects

including nausea and vomiting, limb pain, chest and

throat tightness, and soreness at the injection site (14).

Intranasal (IN) administration of DFIE has very re-

cently been introduced onto'the market, yet it was formu-
lated by pharmacists years earlier. The relative
bioavailability of IN DHE versus IM DHE is 38.4Vo,

with peak plasma levels achieved at 0.9 hour.
Intraindividual variations of bio availability w er e 29 Vo in
IN DHE versus 20% forWIDHE. Therefore, absorption

of the 4-mg IN DHE is roughly equal to that of 1-mg IM

lHE (15). One pharmacist-formulated IN DI{E form
from a local pharmacy - the formulation used in our
office - consisted of 4 mg DHE, sterile water with
preservative, 1S0-proof alcohol, and aminute amount of
HCI to balance the pH of the solution (16). Before 1996,

the IN form varied from place-to-place, but nearly all
worked well, provided the pharmacist did not precipitate
the DHE. The intranasal form of DHE has been marketed
as Migranal@ which contains 4 mg DHE mesylate, caf-

feine, dextrose, carbon dioxide, and water to l ml (17).

The market form of IN DHE has been the subject of

riran,v stuciies in receni llears. In the deijnrtive article b1r

ihe Dihl,rJroe rgotamine hias al S pra-v fuIr-r i Licer. ler luvesr-i -

-gators. 206 paiients r,vere enroiled..,vlth 102 treated i'vith

IN DHE and 10-i rvith placebo. There were trvo studl'

grouirs. wiih one grolrp repoflingT l% iN DHE respond-

ers and the other 597c responders in 4 hours. Nausea ',vas
lessened in'10Va of one group compared to 317c in the'
piacebo group. There was no significani diffelence in

vomiting betr,veen IN DHE and piacebo (i8,19).

In a related study, headache relief was 707o and

recllrrence was only l1% after 24 hours in those whose

headaches were reiieved. No serious side effects were

reported; the only minor side effects were nasopharyn-

geal due to the nasal route of administration. In the study,

the 2-mg DHE mesylate provided superior efficacy lvhen

compared with the 3-mg DHE, and, of course, itprovoked

fewer side effects (20).

In a study cornparing the efficacy of SC sumatriptan

and IN DHE, 317 patients received random treatment.

One hundred forty-five were treated with sumatnptan,

and 144 were treated with IN DHE, yielding 637o relief
with sumatriptan and 227a with DHE, both in one hour.

Relief was achievecl and maintained for 24 hours in 54%

of sumatnptan-treated patients and 397o of IN DHE
patients. However, adverse effects were reportedin43To
of sumatriptan-treated patients and only 2270 af IN
DHE-treated patients (21). It is important to realize that

this may not be a viable comparison of these medicines

because of the different administration methods.

In our practice, we use the local pharmacy-com-

pounded DHE more often than the Migranal@. While the

compounded product may have a shorter half-life than

Migranal@ which is preserved in an ampule, the Migranal@

system can be somewhat cumbersome to use and may

provoke patient complaints. In addition, the local phar-

macy-compounded DHE is more cost-eft-ective than

Migranal@, even r,vith its shorter shelf-life. Our local

pharmacy can provide DHE nasal spray at approximateiy

$40.00 per unit containing up to 20 doses. The Migranalo

is a single-dose unit at approximately $17.00 per dose in

our corlmunity. It lvould seem pmdent to use Migranalo

if a patient has inegular migraines and needs a product

with a long shelf-life. Conversely, one can use the phar-

macy-compounded DHE if cost is a concetrl, or if the

patient is using the DHE more often, or if shelf-1ife is not

a concern.
Our results with the commercial intranasal Migranal@

and the local pharmacy-formulated DHE have been com-

parabie. In addition, we have found that the intranasal

form of DHE often works as well as either the intrave-

nous (IV) or IM DHE" While many patients find the

intranasal DHE pref'erable to either au IV' or IM form,
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occasionrl pati.nr prete{'ence s ti1ilv siill le:rn towards ttrr'

IVI tbrm due to tl-re patieni's clesire not to adlninister it

drug n;isally' or lo avoid the br-rrntn-{ sensa{i'on that may
-iccompany lhe intriliiasa.l tclml.

Since 1883,,'dihyclroer-sotamine iras been used in
n-iany forms wilir a high success rate in the treattnent of
mi-qraine. Ils mziny dosage forms and ror,ttes ol irdminis-
'ration make it patient and physician-triendiy. Even
rhough it is one of the oidest migraine rnedications, it
still remains an elfectir,e and relativell, safe a-9ent tor the
abortion ol rnigraines and lhe treatment of migraine,
when used accordins to the established gr-ridelines.
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