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Increased rate of venous thrombosis may
be associated with inpatient
dihydroergotamine treatment

ABSTRACT

Objective: To review whether the incidence of catheter-associated venous thromboses was
higher in patients receiving IV dihydroergotamine compared to lidocaine.

Methods: We retrospectively reviewed all admissions at the University of California, San Francisco
Headache Center from February 25, 2008, through October 31, 2014, for age, sex, diagnosis,
aura, treatment dose, type of IV line used, days with line, superficial (SVT) or deep venous throm-
bosis (DVT), and pulmonary embolism (PE).

Results: A peripherally inserted central catheter (PICC) or midline catheter was placed in 315 of
589 (53%) admissions. Mean age was 38 years with a range of 6 to 79 years; 121 patients
(21%) were #18 years old. Seventy-four percent (433 of 589) of patients were female. Of
263 dihydroergotamine admissions using a PICC or midline catheter, 19 (7.2%) had either an
SVT or DVT or a PE; 2 patients were diagnosed with both DVT and PE. Of 52 lidocaine
admissions using a PICC or midline catheter, none had a thrombotic event (p 5 0.05, Fisher
exact test). Age, sex, aura, total dihydroergotamine dose, and number of days with line were
not significant predictors of venous thrombosis.

Conclusions: IV dihydroergotamine treatment may be associated with an increased risk of catheter-
associated venous thrombosis. A low threshold for diagnostic ultrasound investigation is appropriate
because anticoagulation therapy was frequently required. Neurology® 2017;89:279–283

GLOSSARY
DVT 5 deep venous thrombosis; PE 5 pulmonary embolism; PICC 5 peripherally inserted central catheter; SUNA 5 short-
lasting unilateral neuralgiform headache attacks with cranial autonomic symptoms; SUNCT 5 short-lasting unilateral neu-
ralgiform headache attacks with conjunctival injection and tearing; SVT 5 superficial venous thrombosis.

Repetitive dosing of IV dihydroergotamine is used to treat medically refractory primary head-
ache disorders, including chronic migraine and cluster headache. Our 5-day inpatient dihy-
droergotamine protocol has been published.1 Dihydroergotamine treatment is often
administered through a peripheral cannula. However, dihydroergotamine is a venoconstrictor,
and in our experience, maintaining vascular access can be difficult with repetitive dosing. In
cases when a peripheral IV cannot be replaced, our practice is to insert a peripherally inserted
central catheter (PICC) or midline catheter under radiologic guidance to complete treatment.
In patients with known difficulty with venous access, this may be done before treatment is
initiated.

We observed cases of catheter-associated venous thromboses in patients receiving dihy-
droergotamine, some requiring anticoagulation therapy, and sought to review whether
the incidence was high enough to arouse concern. As a comparison group, we examined pa-
tients admitted for treatment with lidocaine infusion, the second most common treatment
offered at our center, which is typically administered for 10 days via a PICC or midline
catheter.

METHODS Standard protocol approvals, registrations, and patient consents. This study was approved by the University of
California, San Francisco Committee for Human Research (protocol No. 13-12648) under a minimal-risk protocol.
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Study design and study protocol. We retrospectively

reviewed all adult and pediatric admissions at the University of

California, San Francisco Headache Center, a tertiary referral

center, from February 25, 2008, through October 31, 2014,

and included all patients who were admitted for treatment with

either IV dihydroergotamine or lidocaine infusion.

Briefly, dihydroergotamine was given every 8 hours for 5 days,

with an initial dose escalation from 0.5 to 0.75 mg and 1 mg

thereafter with a goal dose of 11.25 mg in total.1 A weight-

adjusted dose was given to pediatric patients#50 kg. Antiemetics

were given: ondansetron and domperidone before each dihydro-

ergotamine dose and sometimes daily aprepitant.2 Lidocaine ther-

apy was administered as a continuous infusion, typically for

10 days, with dose titration between 1 and 4 mg/min based on

clinical response and tolerability. A subset of patients with

medication overuse, with opioids or triptans, underwent medica-

tion withdrawal with IV aspirin immediately before treatment.

Up to 1 g aspirin every 8 hours was given as needed for headache

exacerbations (n 5 81).3

Clinical charts were examined for documentation of or diag-

nostic tests for superficial (SVT) or deep venous thrombosis

(DVT) or pulmonary embolism (PE). In addition, charts were

reviewed for the following variables: age, sex, diagnosis, presence

of aura, total cumulative dose (dihydroergotamine) or maximum

dose reached (lidocaine), type of IV line used, and number of days

with a PICC or midline catheter.

Patients on anticoagulation therapy at baseline were excluded

from this analysis.

Data analysis. A multivariate regression analysis was performed

with Stata (version 13, StataCorp, College Station, TX) with the

following variables of interest: age (by decade), sex, aura, total

dose of dihydroergotamine given, type of line (PICC or midline

catheter), and number of days with line.

RESULTS Of 613 admissions during the study
period, 24 were excluded for reasons shown in the
figure. A subset of patients were admitted repeatedly
over the study period, and each admission was

considered separately for this analysis. Of the 589
included admissions for 427 patients, a peripheral IV
was sufficient for 274 admissions, and a PICC or
midline catheter was placed before discharge during
315 admissions (205 PICC, 110 midline catheter).

The mean age was 38 years with a range of 6 to
79 years; 121 patients (21%) were #18 years of age
at the time of admission. Seventy-four percent (433
of 589) of patients were female. Most patients had
migraine (n 5 472) or new daily persistent headache
(n 5 73); less commonly, patients had cluster head-
ache (n 5 17), short-lasting unilateral neuralgiform
headache attacks with conjunctival injection and tear-
ing (SUNCT)/short-lasting unilateral neuralgiform
headache attacks with cranial autonomic symptoms
(SUNA) (n5 14), or other rare headache disorders (n
5 13). Twenty-five percent (146 of 589) of patients
had aura. Eighty-three patients had medication over-
use, most commonly with opioids or triptans. Of
these, 80 patients had the overused medication with-
drawn with the use of IV aspirin before the respective
treatment (75 dihydroergotamine, 5 lidocaine).

Of 263 admissions for dihydroergotamine given
through a PICC or midline catheter, 19 (7.2%)
had either a DVT or SVT or a PE (table). Of the
3 patients with PE, 2 were also diagnosed with
a DVT; 1 patients was not diagnosed with venous
thrombosis but became symptomatic 2 days after
discharge and was diagnosed with a PE. In contrast,
of 52 admissions for lidocaine given through a PICC
or midline catheter, no patients were diagnosed with
venous thrombosis or PE (p 5 0.05, Fisher exact
test). Of 270 admissions for dihydroergotamine using
a peripheral IV, 1 patient (0.4%) was diagnosed with

Figure Flowchart of admissions during the study period included for analysis and breakdown by line type

DHE 5 dihydroergotamine; PICC 5 peripherally inserted central catheter.
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a superficial saphenous thrombosis in the leg (unre-
lated to IV); of 4 admissions for lidocaine using
a peripheral IV, no patients had a thrombotic event.

Among the 19 patients with venous thrombosis or
PE taking dihydroergotamine, 6 (all adult) had
received IV aspirin for medication withdrawal just
before dihydroergotamine treatment.

With regard to treatment, all 10 adults with DVT
or PE presented with extensive thrombosis, and anti-
coagulation therapy was recommended by the hema-
tology service for all patients for a minimum of 1
month. Neither adult with SVT required anticoagula-
tion therapy. One pediatric patient with both DVT
and PE required anticoagulation treatment; the other
6 pediatric patients were not anticoagulated.

Age, sex, aura, total dihydroergotamine dose, and
number of days with line (p 5 0.18 for number of
days with line) were not significant predictors of
venous thrombosis.

DISCUSSION Here, we report the incidence of
venous thrombotic events during elective admissions
to a tertiary headache center for treatment. This
analysis was prompted by the clinical observation
of catheter-associated thromboses extensive enough
to require anticoagulation therapy. We found

a substantial number of line-associated venous
thromboses or even PEs with dihydroergotamine
but not lidocaine treatment; furthermore, these
events occurred exclusively in patients who had
either a PICC or midline catheter, not in patients
with a peripheral IV. The cases of PE were
presumably a consequence of venous thrombosis
because 2 of the 3 cases were diagnosed concurrently
with venous thrombosis and all 3 had either a PICC
or midline catheter for dihydroergotamine. The
difference in thrombosis rates between dihydroer-
gotamine and lidocaine was borderline statistically
significant (p 5 0.05); our study may have been
slightly underpowered to reach significance. We
believe the possibility of increased thrombotic risk
with dihydroergotamine treatment remains and is
important to report so that further research can be
performed and so that clinicians are aware of this
possibility.

The expected rate of venous thrombosis is diffi-
cult to estimate in this population. Published rates
of symptomatic PICC-associated upper-extremity
DVT range from 1.6% to 3.5%4–6 but are typically
reported in patients with conditions that may pre-
dispose to venous thrombosis such as malignancy or
infectious or inflammatory diseases. Indeed, PICC
or midline catheters are typically used as a result of
the need for extended IV treatment and are rarely
placed in medically healthy patients. We chose to
examine patients treated with IV lidocaine as a com-
parator group because they are a comparable patient
population. Lidocaine therapy is offered to patients
who do not have an adequate response to or have
a medical contraindication (coronary, cerebrovascu-
lar, or peripheral vascular disease) to dihydroergota-
mine treatment or to patients with rare headache
disorders that are preferentially treated with lido-
caine such as SUNCT/SUNA.7 We would not
expect any of these scenarios or lidocaine treatment
itself to reduce the likelihood of thrombosis.
Similarly, although we did not record preventive
medications used at the time of admission, none
are known to affect coagulability; thus, we would
not expect their use to cause a difference between
groups. If the catheter itself were responsible for the
increased thrombotic risk, by applying the rate of
catheter-associated thrombosis in the dihydroergot-
amine group (7.2%), one would expect 3 or 4 events
to have occurred in the 52 patients who received
lidocaine through a PICC or midline catheter; zero
occurred. Thus, the rate of catheter-associated
thrombosis in patients receiving dihydroergotamine
seems to be higher than expected compared to both
published rates from patient populations with
prothrombotic comorbidities and the best available
control group.

Table Patients with DVT, SVT, or PE by treatment and line type

Dihydroergotamine Lidocaine

PICC 156 (107 adult, 49 pediatric) 49 (43 adult, 6 pediatric)

DVT 9 (7 adult, 2 pediatric) 0

SVT 2 (1 adult, 1 pediatric) 0

PE 2a (1 adult, 1 pediatric) 0

Any thrombosis, n (%) 11/156 (7.1) 0/49 (0)

Adult 8/107 (7.5)

Pediatric 3/49 (6.1)

Midline 107 (94 adult, 13 pediatric) 3 (3 adult, 0 pediatric)

DVT 2 (2 adult, 0 pediatric) 0

SVT 5 (1 adult, 4 pediatric) 0

PE 1 (1 adult, 0 pediatric) 0

Any thrombosis, n (%) 8/107 (7.5) 0/3 (0)

Adult 4/94 (4.3)

Pediatric 4/13 (30.8)

Peripheral IV 270 (225 adult, 45 pediatric) 4 (3 adult, 1 pediatric)

DVT 0 0

SVT 1 (1 adultb, 0 pediatric) 0

PE 0 0

Any thrombosis, n (%) 1/270 (0.4) 0/4 (0)

Abbreviations: DVT 5 deep vein thrombosis; PE 5 pulmonary embolus; PICC 5 peripherally
inserted central catheter; SVT 5 superficial vein thrombosis.
aOne adult and one pediatric patient diagnosed with both DVT and PE.
bSVT in the leg.
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The lack of thrombotic events in patients receiving
dihydroergotamine through a peripheral IV is of
interest. This may suggest that dihydroergotamine
has a relatively mild influence such that the risk of
thrombosis is elevated only in combination with
a PICC or midline catheter. Dihydroergotamine is
a potent venoconstrictor8,9 via 5-hydroxytryptamine
(serotonin) receptor agonism. Dihydroergotamine
dissociates slowly from its receptor, resulting in more
sustained action compared to triptans.10 Perhaps
marked, sustained venoconstriction around a longer
foreign surface encourages thrombus propagation.
Initiation of thrombus might be more likely with
the insertion of a larger catheter. Alternatively,
perhaps the relatively high dose of dihydroergotamine
used in our protocol acts as a venous irritant and
increases the likelihood of thrombophlebitis; one
patient receiving dihydroergotamine through
a peripheral IV was diagnosed with an SVT in the
leg. Lastly, it is possible that high doses of dihydro-
ergotamine might have a prothrombotic effect.11

Of note, 6 of 19 (32%) patients taking dihydroer-
gotamine who were diagnosed with venous thrombo-
sis or PE had received IV aspirin for medication
withdrawal just before dihydroergotamine treatment.
Thus, aspirin cannot be assumed to be protective
against thrombosis in this patient population.

Before the advent of low-molecular-weight hepa-
rins, unfractionated heparin with dihydroergotamine
was used for DVT prophylaxis in surgical patients.
The aim of dihydroergotamine was to induce veno-
constriction, thereby reducing venous capacitance
and stasis in the lower extremities. This literature dif-
fers from our population in that postoperative patients
are at high risk for DVT and we found an increased
risk of catheter-associated venous thromboses in the
upper extremity rather than lower-extremity DVT.

A limitation of this study is that oral contraceptive
use was not recorded. We would not, however, expect
oral contraceptive use to be more prothrombotic than
the comorbidities present in the quoted literature
(malignancy, infectious and inflammatory diseases)
and therefore believe this is unlikely to account for
the higher rates of catheter-associated thrombosis
seen in our study population. Other limitations
include the lack of hypercoagulability workup or
exclusion of comorbid conditions that may predis-
pose to thrombosis. On the other hand, this mimics
clinical practice in that hypercoagulability workups
are rarely sent before a thrombotic event and are
not typically recommended after a catheter-
associated DVT. Likewise, it is not known what
comorbidities are sufficiently prothrombotic to war-
rant avoidance of a PICC or midline catheter in
a patient. Finally, this study is retrospective, and find-
ings should be replicated with a prospective study.

Catheter-associated thromboses are often not trea-
ted beyond removal of the offending line. However,
because of the extensive nature of the thromboses,
typically extending from the catheter to the axillary
or subclavian vein, 10 of 12 adults with thrombotic
outcomes were treated with anticoagulation therapy
on the recommendation of the hematology service.
SVT was more common among pediatric patients,
and anticoagulation therapy was required in only
one patient with DVT and PE. Even if no treatment
is ultimately required, diagnosis remains important
because the recommendation for treatment or repeat
ultrasound imaging depends on the location and
extent of thrombosis.

Dihydroergotamine is an effective and important
treatment for this highly disabled population, and
we would certainly not allow this observation to deter
us from its use. However, the observation is impor-
tant because anticoagulation therapy was frequently
necessary, and venous thrombosis was sometimes
associated with PE, which can lead to significant mor-
bidity or even mortality. It seems prudent to use
a peripheral IV whenever possible for the administra-
tion of repetitive dihydroergotamine dosing, to be
cognizant of the potential for catheter-associated
thrombosis, and to have a low threshold for diagnos-
tic investigation with a vascular ultrasound.
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