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ABSTRACT
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symptoms improved with the administration of conservation therapy, enoxaparin, nifedipine,

and methylprednisolone.

Conclusion: Clinicians should be aware of the potential risk of vasoconstriction associated
with ergotamine/caffeine toxicity and closely monitor patients for these side effects.
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Introduction

vrgotamine tartrate is a medicine that be-
longs to the group known as ergots, which
are an alkaloid produced by a fungus [1].
Ergotamine is available in various formu-
lations, including oral, suppository, and
sublingual forms, and is often combined
with caffeine. Caffeine and ergotamine combinations are
usually used in the treatment and inhibition of migraines
or cluster headaches. Although it has not received FDA
(Food and Drug Administration) approval, it is also rec-
ommended for autonomic failure because it reduces pre-
syncopal symptoms and seated blood pressure [2, 3].

During a migraine attack, the extracranial arteries are
abnormally dilated, and blood flow through them is in-
creased [4]. Ergotamine activates serotonin receptors
(SHT-1B and SHT-1D) and induces vasoconstriction;
also, at therapeutic doses, it can inhibit the uptake of
norepinephrine and stimulates o-adrenergic receptors,
resulting in prolonged vasoconstriction, which restricts
blood flow to the extremities [5]. Caffeine works syn-
ergistically with ergotamine, enhances gastrointestinal
(GI) absorption, and contracts its cerebral vasoconstric-
tion [6-8].

The most common adverse effects of caffeine and er-
gotamine are GI complications, including nausea and
vomiting. Cramps and insomnia can also occur [9, 10].
Ischemia, overuse headache, acroparesthesia, and ergot-
ism are the most common adverse effects during chronic
usage [11, 12]. Also, myocardial infarction and fibrotic
changes have been reported [13].

One study estimated that the maximal oral bioavail-
ability of ergotamine-caffeine combinations is approxi-
mately 5% [14]. The highest approved weekly dosage of
ergotamine is 10 mg; it should not be administrated more
than 6 mg for each episode [15].

Although it is a very common antimigraine, there are
very few reported cases of intoxication, overdose, or poi-
soning by ergotamine in clinical practice compared to
widely used triptans. Treatment, in some cases, initially
starts with the withdrawal of ergotamine to help with
symptom removal. Some studies reported the adminis-
tration of sodium nitroprusside intravenously, heparin,
and low-molecular-weight dextran for successful man-
agement [4, 16].
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Case Presentation

On October 10™, 2023, at the Regional Centre of Clini-
cal Toxicology hospital in northern Iran, a 19-year-old
woman was hospitalized 2 hours after she took 20 tab-
lets of ergotamine-C (containing 1 mg ergotamine tartare
and 100 mg caffeine). She was a migraine sufferer for
five years; still, she had not previously had severe ill-
ness. In addition to daily use of sodium valproate, she
occasionally had been taking one to several tablets con-
taining caffeine and ergotamine tartrate against migraine
for a year.

During her stay in the emergency room (ER), typical
symptoms of severe poisoning, including nausea, severe
vomiting, dizziness, low blood pressure with a percep-
tible pulse, and angina, occurred.

On physical examination, she was cooperative but anx-
ious. Upper limb pulses were present and equal. There
were no ischemic changes in the extremities. Blood pres-
sure was 120/80 mm Hg in both arms. A 12-lead electro-
cardiogram was obtained, which revealed sinus tachy-
cardia. Her initial vital signs were recorded as follows:
Heart rate of 96 beats per minute, respiration rate of 18
breaths per minute, blood pressure reading of 120/80
mm Hg, temperature of 37 °C, and pulse oximetry read-
ing of 98% on room air. All reflexes were present and
equal.

Laboratory investigations were within normal limits,
including electrolyte levels and a complete blood count,
coagulation studies, and liver function tests, except for
venous blood gas (Table 1). Based on these assessments,
the patient was transferred to the toxicology ward for
further management.

Our patient consumed a significant dose and experi-
enced a violent process of poisoning. Because specific
antidotes were out of reach, the possibility of dangerous
complications, and there was a lack of efficient methods
of extracorporeal elimination, we initially discontinued
all ergotamine and caffeine-containing drugs. Then,
symptomatic treatments along with supportive therapy
were applied. We used antiemetic medications, such
as metoclopramide, to control the patient’s nausea and
vomiting. Also, due to the patient’s severe condition,
fluid therapy and sodium bicarbonate were applied.

One day after the onset of symptoms, the patient devel-
oped acute pain, pallor, and feeling of cold in her arms
and cyanosis, refrigeration of fingers, and narrowing of
the blood vessels in the limbs (peripheral vasoconstric-
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Table 1. Initial laboratory data in the emergency department

Lab Data Parameters Result Reference Range
pH (NA) 7.48 7.35-7.45
PCO, (mm Hg) 17.9 38-52
HCO, (mEq/L) 13.5 21-28
SpO, (%) 98 >98
BE (Mmol/L) 7.2 -1.5t0+3.0
BS (mg/dL) 150 <110
Respiratory rate (RR/min) 18
Temperature (°C 37
Blood pressure (mm Hg) 120/80
Pulse rate (pulse/min) 96
Troponin-rapid (ng/mL) negative <0.5
AST (U/L) 21 <31
ALT (U/L) 14 <31
Blood urea (mg/dL) 26
Creatinine (mg/dL) 0.8 0.6-1.3
ALP (U/L) 238 64-306
WBC (10°%/L) 123 4.5t011.0
RBC (10°/pL) 4.86 4.7t06.1
HB (g/dL) 13.6 10.5-13.5
HCT (%) 44.2 37-45
PLT (10%/uL) 319 150-450
INR 1
PT (second) 135 10-15
Na (sodium) (mEq/L) 139 135-145
K (potassium) (mEq/L) 3.7 3.5-5.5

PBR
Abbreviations: WBC: White blood cells; PLT: Platelet count; Hb: Hemoglobin; HCT: Hematocrit; AST: Aspartate aminotrans-
ferase; ALT: Alanine transaminase; ALP: Alkaline phosphatase; K: Potassium; Na: Sodium; pH: Power of hydrogen; BE: Base
excess; Cr: Serum creatinine; BS: Blood sugar.

tion). Arterial spasm induced by ergotamine, which was of enoxaparin (4000 IU) were administered to prevent

not considered initially, was contemplated. possible thrombotic complications. Improvement was

achieved by 10 mg three times daily oral nifedipine and

She was treated with bed rest and maintained at room a 1-hour infusion of 70 mg methylprednisolone. Cyano-

temperature. Both upper and lower extremities were  sis decreased, and livid discoloration and impaired arm
kept warm with the help of a hot bag. Therapeutic doses movement improved (Table 2).
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Table 2. Post-treatment laboratory data, demonstrating an improvement after treatments

Lab Data Parameters Result Reference Range
pH (NA) 7.42 7.35-7.45
PCO, (mm Hg) 33.7 38-52
HCO, (mEq/L) 24 21-28
SpO,(%) 99% >98
BE (mmol/L) -2 -1.5t0 +3.0
BS (mg/dL) 110 <110
RR (RR/min) 18
T(C) 37
BP (mm Hg) 120/80
PR (Pulse/min) 90
Troponin-rapid (ng/mL) Negative <0.5
WBC (10°%/L) 113 4.5t011.0
RBC (10/uL) 4.86 47t06.1
HGB (g/dL) 15 10.5-13.5
HCT (%)) 45.2 37-45
PLT (10%/pL) 319 150-450

PBR

Abbreviations: WBC: White blood cells; PLT: Platelet count; Hb: Hemoglobin; HCT: Hematocrit; AST: Aspartate aminotrans-
ferase; ALT: Alanine transaminase; ALP: Alkaline phosphatase; K: Potassium; Na: Sodium; pH: Power of hydrogen; BE: Base

excess; Cr: Serum creatinine; BS: Blood sugar.

After 2 days, the patient’s condition gradually resolved,
and discharged from the toxicology ward and transferred
to the psychiatric and neurological department for fur-
ther evaluation and proper and safe administration of
migraine treatment strategies, including triptans.

Discussion

Ergotamine tartrate is a medicine that belongs to the
group known as ergots, which are an alkaloid [17]. Er-
gotamine, in combination with caffeine, is sometimes
administered for the treatment and prevention of mi-
graine [1, 18].

The range of ergot poisoning symptoms is usually clas-
sified into circulatory and neurological. In severe cases,
the circulatory group is often related to vasoconstriction
in the extremities, which may cause claudication, pares-
thesia, vesicle formation, and gangrene. The neurologi-
cal manifestations include headache, vertigo, psychotic
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disorders, seizure, and coma. The gastric complication
that our patient experienced has also been noted [4, 10].

Instead of frequent ergot toxicity in chronic usage, acute
toxicity may also occur from intentional high-dose inges-
tion, usually in suicide attempted cases. Fever, sepsis,
malnutrition, pregnancy, hepatic disease, and renal fail-
ure can escalate the vasospastic effects of ergots [19, 20].

Vasospasm is a well-recognized but rare adverse effect
of ergotamine tartrate, which mainly involves the lower
extremities; however, vasospasm alone did not cause
gangrene. Derivatives of ergot alkaloids often block
a-adrenergic and serotonin receptors plus a direct stimu-
lating action on medium-sized arteries arteriole smooth
muscles [21].

Although optimal therapy for ergotamine poisoning
has not yet been published, complete withdrawal of the
ergot compound and maintaining adequate circulation in
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the affected areas to prevent ischemic damage are indi-
cated [21]. Coldness and numbness of the extremities are
early symptoms of toxicity. Immediate withdrawal of the
ergotamine and careful observation plus conservative
treatment are expected to be sufficient in most patients
[4]. If symptoms continue, pharmacologic therapies may
be applied. Pharmacologic therapy includes nitroprus-
side, prazosin, streptokinase, calcium channel blockers,
intra-arterial infusion of prostaglandin E1, heparin, ni-
troglycerin, or intra-arterial nifedipine. In severe cases,
surgical sympathectomy may be instituted [12, 22].

An alternative option would be to reduce blood viscos-
ity with low-molecular-weight dextran (Rheomacrodex)
to increase tissue perfusion. Heparin has been used in
severe cases to reduce the risk of thrombosis. Hyperbaric
oxygen is reported to help critical patients [4].

Surgical and chemical blockades of sympathetic, low
molecular weight dextran, anticoagulants, and vasodila-
tors such as tolazoline are used to treat ergot toxicity. In
addition, sodium nitroprusside has been used to man-
age ergotamine-induced ischemia [23]. Captopril, an
angiotensin-converting enzyme inhibitor, was suggested
in some patients with increased peripheral venous renin
activity [5, 21, 24].

Oral captopril rapidly responds within three hours by
the increase of peripheral pulsations. Captopril may be
the primary choice in severe peripheral ischemia in-
duced by ergotamine because it is easily administered
and is associated with low risk at minimum doses [24].

Conclusion

Ergotamine poisoning is an infrequent but potentially
reversible condition. Based on this case, it is possible
that ergotamine/caffeine toxicity can lead to the occur-
rence of peripheral vasospasm. Prompt administration
agents such as nifedipine, captopril, methylpredniso-
lone, heparin, and benzodiazepines can improve symp-
toms. Clinicians should be aware of the potential risk
of vasoconstriction associated with ergotamine/caffeine
toxicity and closely monitor patients for these side ef-
fects. Conservational therapy may be necessary to mini-
mize the occurrence of vasospasm and improve patient
outcomes. This case report can be a basis for completing
future research and clinical trials about poisoning with
triptans and better treatment.

March 2025. Volume 11. Number 1

Ethical Considerations
Compliance with ethical guidelines

This study was approved by the Ethics Committee of
Mazandaran University of Medical Sciences, Sari, Iran.
This study followed the principles outlined in the Decla-
ration of Helsinki and the CARE guidelines.

Funding

This research did not receive any grant from funding
agencies in the public, commercial, or non-profit sectors.

Authors' contributions

Samples collection, and data collection: Amir Hasan
Farzaneh; Writing and final approval: All authors.

Conflict of interest

The authors declared no conflict of interest.

References

[1] Kim MD, Lee G, Shin SW. Ergotamine-induced upper ex-
tremity ischemia: A case report. Korean ] Radiol. 2005;
6(2):130-2. [DOI:10.3348/ kjr.2005.6.2.130]

[2] Arnold AC, Ramirez CE, Choi L, Okamoto LE, Gamboa A,
Diedrich A, et al. Combination ergotamine and caffeine im-
proves seated blood pressure and presyncopal symptoms in
autonomic failure. Front Physiol. 2014; 5:270. [DOI:10.3389/
fphys.2014.00270] [PMID] [PMCID]

[3] Tfelt-Hansen P, Saxena PR, Dahlsf C, Pascual J, Lainez M,
Henry P, et al. Ergotamine in the acute treatment of mi-
graine: A review and European consensus. Brain. 2000;
123(Pt 1):9-18. [DOI:10.1093 / brain/123.1.9] [PMID]

[4] Glazer G, Myers KA, Davies ER. Ergot poisoning. Postgrad
Med J. 1966; 42(491):562-8. [DOIL:10.1136/ pgmi.42.491.562]
[PMID] [PMCID]

[5] Silberstein SD, McCrory DC. Ergotamine and dihydroer-
gotamine: History, pharmacology, and efficacy. Headache.
2003; 43(2):144-66. [DOI:10.1046/}.1526-4610.2003.03034.x]
[PMID]

[6] Anderson JR, Drehsen G, Pitman IH. Effect of caffeine on er-
gotamine absorption from rat small intestine. ] Pharm Sci.
1981; 70(6):651-7. [DOI:10.1002/jps.2600700619] [PMID]

[7] Diener HC, Jansen JP, Reches A, Pascual J, Pitei D, Steiner TJ,
et al. Efficacy, tolerability and safety of oral eletriptan and
ergotamine plus caffeine (Cafergot) in the acute treatment
of migraine: A multicentre, randomised, double-blind, pla-
cebo-controlled comparison. Eur Neurol. 2002; 47(2):99-107.
[DOI:10.1159,/000047960] [PMID]

Farzaneh AH & Khosravi N. A Case of Ergotamine/Caffeine Overdose. PBR. 2025; 11(1):69-74.

—
73



http://pbr.mazums.ac.ir/index.php?&slct_pg_id=10&sid=1&slc_lang=en
http://pbr.mazums.ac.ir/index.php?&slct_pg_id=10&sid=1&slc_lang=en
https://en.mazums.ac.ir/
https://doi.org/10.3348/kjr.2005.6.2.130
https://doi.org/10.3389/fphys.2014.00270
https://doi.org/10.3389/fphys.2014.00270
https://www.ncbi.nlm.nih.gov/pubmed/25104940
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4109567
https://doi.org/10.1093/brain/123.1.9
https://www.ncbi.nlm.nih.gov/pubmed/10611116
https://doi.org/10.1136/pgmj.42.491.562
https://www.ncbi.nlm.nih.gov/pubmed/5919182
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2465954
https://doi.org/10.1046/j.1526-4610.2003.03034.x
https://www.ncbi.nlm.nih.gov/pubmed/12558771
https://doi.org/10.1002/jps.2600700619
https://www.ncbi.nlm.nih.gov/pubmed/7252810
https://doi.org/10.1159/000047960
https://www.ncbi.nlm.nih.gov/pubmed/11844898

March 2025. Volume 11. Number 1

[8] Lipton RB, Diener HC, Robbins MS, Garas SY, Patel K. Caf-
feine in the management of patients with headache. ] Head-
ache Pain. 2017; 18(1):107. [DOI:10.1186,/s10194-017-0806-2]
[PMID] [PMCID]

[9] Antonaci F, Ghiotto N, Wu S, Pucci E, Costa A. Recent ad-
vances in migraine therapy. Springerplus. 2016; 5:637.
[DOI:10.1186,/540064-016-2211-8] [PMID] [PMCID]

[10] Robblee ]V, Butterfield R, Kang AM, Smith JH. Triptan and
ergotamine overdoses in the United States: Analysis of the
National Poison Data System. Neurology. 2020; 94(14):e1460-
9. [DOI:10.1212/ WNL.0000000000008685] [PMID]

[11] Lipton RB. Ergotamine tartrate and dihydroergotamine
mesylate: Safety profiles. Headache. 1997; 37(S 1):533-41.
[PMID]

[12] Zapalska-Pozarowska K, Szponar J, Gérska A, Niewiedziot
M. [Ergotamine poisoning: A case study (Polish)]. Przegl
Lek. 2012; 69(8):627-8. [PMID]

[13] Meyler WJ. Side effects of ergotamine. Cephalalgia. 1996;
16(1):5-10. [DOI:10.1046//j.1468-2982.1996.1601005.x] [PMID]

[14] Ibraheem JJ, Paalzow L, Tfelt-Hansen P. Low bioavailabil-
ity of ergotamine tartrate after oral and rectal administration
in migraine sufferers. Br ] Clin Pharmacol. 1983; 16(6):695-9.
[DOI:10.1111/j.1365-2125.1983.tb02243.x] [PMID] [PMCID]

[15] LiverTox: Clinical and research information on drug-
induced liver injury. Bethesda (MD): National Institute of
Diabetes and Digestive and Kidney Diseases; 2012. [PMID]

[16] Skowronski GA, Tronson MD, Parkin WG. Successful treat-
ment of ergotamine poisoning with sodium nitroprusside.
Med ] Aust. 1979; 2(1):8-9. [DOI:10.5694/.1326-5377.1979.
tb112646.x] [PMID]

[17] Koehler PJ, Isler H. The early use of ergotamine in migraine.
Edward Woakes' report of 1868, its theoretical and practi-
cal background and its international reception. Cephalalgia.
2002; 22(8):686-91. [DOI:10.1046/].1468-2982.2002.00422.x]
[PMID]

[18] Diener HC, Jansen JP, Reches A, Pascual ], Pitei D, Steiner
TJ. Efficacy, tolerability and safety of oral eletriptan and er-
gotamine plus caffeine (Cafergot) in the acute treatment of
migraine: A multicentre, randomised, double-blind, place-
bo-controlled comparison. Headache ] Head Face Pain. 2003;
43(3):301. [DOI:10.1046/§.1526-4610.2003.03062_5.x]

[19] Fukui S, Coggia M, Gogau-Brissonnieére O. Acute upper
extremity ischemia during concomitant use of ergotamine
tartrate and ampicillin. Ann Vasc Surg. 1997; 11(4):420-4.
[DOI:10.1007 /5100169900072] [PMID]

[20] Ghali R, De Léan J, Douville Y, No¢l HP, Labbé R. Eryth-
romycin-associated ergotamine intoxication: Arteriographic
and electrophysiologic analysis of a rare cause of severe
ischemia of the lower extremities and associated ischemic
neuropathy. Ann Vasc Surg. 1993; 7(3):291-6. [DOI:10.1007/
BF02000258] [PMID]

[21] Voyvodic F, Hayward M. Case report: Upper extremity
ischaemia secondary to ergotamine poisoning. Clin Radiol.
1996; 51(8):589-91. [DOI:10.1016/S0009-9260(96)80142-5]
[PMID]

Farzaneh AH & Khosravi N. A Case of Ergotamine/Caffeine Overdose. PBR. 2025; 11(1):69-74.

PBR

Pharmaceutical & Biomedical Research

[22] Ausband SC, Goodman PE. An unusual case of clarithro-
mycin associated ergotism. ] Emerg Med. 2001; 21(4):411-3.
[DOI:10.1016/S0736-4679(01)00379-1] [PMID]

[23] Carliner N, Denune DP, Finch Jr CS, Goldberg LI. Sodium
nitroprusside treatment of ergotamine-induced periph-
eral ischemia. JAMA. 1974; 227(3):308-9. [DOI:10.1001/
jama.1974.03230160036008] [PMID]

[24] Zimran A, Ofek B, Hershko C. Treatment with capto-
pril for peripheral ischaemia induced by ergotamine. Br
Med J (Clin Res Ed). 1984; 288(6414):364. [DOI:10.1136/
bmj.288.6414.364] [PMID] [PMCID]



http://pbr.mazums.ac.ir/index.php?&slct_pg_id=10&sid=1&slc_lang=en
http://pbr.mazums.ac.ir/index.php?&slct_pg_id=10&sid=1&slc_lang=en
https://doi.org/10.1186/s10194-017-0806-2
https://www.ncbi.nlm.nih.gov/pubmed/29067618
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5655397
https://doi.org/10.1186/s40064-016-2211-8
https://www.ncbi.nlm.nih.gov/pubmed/27330903
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4870579
https://doi.org/10.1212/WNL.0000000000008685
https://www.ncbi.nlm.nih.gov/pubmed/31792093
https://pubmed.ncbi.nlm.nih.gov/9009472/
https://pubmed.ncbi.nlm.nih.gov/23243949/
https://doi.org/10.1046/j.1468-2982.1996.1601005.x
https://www.ncbi.nlm.nih.gov/pubmed/8825693
https://doi.org/10.1111/j.1365-2125.1983.tb02243.x
https://www.ncbi.nlm.nih.gov/pubmed/6419759
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1428366
https://pubmed.ncbi.nlm.nih.gov/31643176/
https://doi.org/10.5694/j.1326-5377.1979.tb112646.x
https://doi.org/10.5694/j.1326-5377.1979.tb112646.x
https://www.ncbi.nlm.nih.gov/pubmed/502953
https://doi.org/10.1046/j.1468-2982.2002.00422.x
https://www.ncbi.nlm.nih.gov/pubmed/12383066
https://doi.org/10.1046/j.1526-4610.2003.03062_5.x
https://doi.org/10.1007/s100169900072
https://www.ncbi.nlm.nih.gov/pubmed/9237002
https://doi.org/10.1007/BF02000258
https://doi.org/10.1007/BF02000258
https://www.ncbi.nlm.nih.gov/pubmed/8391300
https://doi.org/10.1016/S0009-9260(96)80142-5
https://www.ncbi.nlm.nih.gov/pubmed/8761399
https://doi.org/10.1016/S0736-4679(01)00379-1
https://www.ncbi.nlm.nih.gov/pubmed/11728770
https://doi.org/10.1001/jama.1974.03230160036008
https://doi.org/10.1001/jama.1974.03230160036008
https://www.ncbi.nlm.nih.gov/pubmed/4859658
https://doi.org/10.1136/bmj.288.6414.364
https://doi.org/10.1136/bmj.288.6414.364
https://www.ncbi.nlm.nih.gov/pubmed/6419930
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1444281

