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ABSTRACT
Background: Insulin is used to treat patients with 

both type 1 and type 2 diabetes mellitus. Allergic reac-
tions to insulin might be triggered by insulin itself or 
inactive ingredients in the insulin formulation, includ- 
ing proteins such as protamine in neutral protamine 
Hagedorn (NPH) insulin. The use of highly purified 
animal insulin and human recombinant insulin has 
reduced the incidence of anaphylactic reactions to insulin 
from ~30% to <1%.

Objective: We report a case of fatal allergic shock 
after the administration of protamine in a patient with 
a history of allergy to fish and a protamine-containing 
insulin.

Case summary: A 72-year-old Chinese male patient 
(height, 175 cm; weight, 80 kg) with a history of diabetes 
and progressive limb weakness was diagnosed with 
spinal vascular malformations after admission to the 
Xuan Wu Hospital of Capital Medical University, 
Beijing, People’s Republic of China. He underwent 
epidural spinal cord arteriovenous fistula embolization 
with a liquid embolic agent (ethylene vinyl alcohol 
copolymer) after spinal cord angiography. During the 
operation, heparin was infused every hour with 6250, 
2500, 2500, and 1250 IU, respectively. The last dose of 
heparin was administered ~10 minutes before the opera-
tion was completed. This was followed by the admin-
istration of protamine to neutralize the remaining 
heparin in the patient’s body. Blurry vision and dizziness 
5 minutes after protamine administration were followed 
by pruritus and hives over his neck and face. Oxygen 
was administered and 10 mg of dexamethasone with  
2 mg of epinephrine was injected. The patient’s heart 
rate dropped, his blood pressure decreased, and his arte-
rial oxygen saturation (SaO2) declined progressively. 
About 10 minutes after the administration of protamine 

sulfate, the patient developed bradycardic arrest. Cardio- 
pulmonary resuscitation efforts were undertaken and 
the patient was administered epinephrine 2 mg IV, at-
ropine 0.5 mg IV, and subsequently, intravenous dop-
amine (50 mg/h). Ten minutes later, the patient’s heart 
rate gradually increased, but blood pressure fluctuated, 
and SaO2 ranged from 90% to 100%. Despite the initial 
response, the patient lost consciousness and heart rate 
declined progressively within 5 hours. Vasoactive agents 
including dopamine, norepinephrine, and adrenaline 
were administered. After all these measures proved inef-
fectual, the patient died. It was later determined that 
the patient had a history of allergic reactions to fish as 
well as to a premixed insulin that contained soluble 
human insulin 30% and low-protein intensive insulin 
zinc 70% (NPH). The Naranjo adverse drug reaction 
probability scale score for the association of protamine 
with the allergic reaction was 4, suggesting a possible 
relationship.

Conclusion: This case report highlights a preventable 
fatal allergic reaction possibly associated with protamine 
administration in a patient with a history of allergy to 
a protamine-containing insulin. (Clin Ther. 2010;32: 
1729–1732) © 2010 Excerpta Medica Inc.
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INTRODUCTION
Insulin is used to treat both type 1 and type 2 diabetes 
mellitus. It has been reported that ~30% of diabetic 
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~1 hour, when the surgery was ended, there would have 
been ~3000 IU of residual heparin in the patient’s body. 
Protamine 1 mg can neutralize heparin 100 IU12; there-
fore, without any laboratory examination, 30 mg of 
protamine was infused to neutralize the heparin residues. 
The patient complained of blurry vision and dizziness 
5 minutes after the protamine was administered. Sub-
sequently, pruritus and hives developed over his neck 
and face. Oxygen was applied by a facemask and dexa-
methasone 10 mg with epinephrine 2 mg was injected. 
The patient’s heart rate dropped to 50 beats/min, his  
blood pressure decreased from 140/75 to 120/50 mm Hg, 
and his arterial oxygen saturation (SaO2) declined to 
46.3% progressively. About 10 minutes after the ad-
ministration of protamine sulfate, the patient developed 
bradycardic arrest. Cardiopulmonary resuscitation 
efforts were undertaken and the patient was adminis-
tered epinephrine 2 mg IV, atropine 0.5 mg IV, and 
subsequently, intravenous dopamine (50 mg/h). Ten 
minutes later, the patient’s heart rate gradually increased 
to 130 beats/min, blood pressure fluctuated between 
130/60 and 70/30 mm Hg, and SaO2 ranged from 90% 
to 100%. Despite the initial response, the patient lost 
consciousness and his heart rate declined again progres-
sively within 5 hours. Vasoactive agents including 
dopamine, norepinephrine, and adrenaline were ad-
ministered. These measures proved ineffectual and the 
patient died.

After the operation, a review of the patient’s medical 
history revealed a fish allergy and a 21-year history of 
type 2 diabetes with no other disorders. The patient’s 
family reported that he had started to use insulin to 
control blood glucose in the previous 5 years. He de-
veloped a generalized allergic shock reaction when he 
was administered premixed insulin (Novolin 30R, Novo 
Nordisk Pharmaceutical Industries, Inc., Bagsvaerd, 
Denmark). No allergic reactions were reported when 
he switched back to regular insulin. 

A Naranjo adverse drug reaction probability scale 
score of 4 suggests the possibility of the allergic reaction 
being associated with protamine.13

DISCUSSION
The patient in our case had an allergic reaction to No-
volin 30R, which contains protamine. The allergic reac-
tions did not occur when the premixed insulin (Novolin 
30R) was replaced with regular insulin. This suggests 
that protamine, and not insulin, may have been associ-
ated with the allergic reaction. This patient experienced 

patients develop immunologic reactions to bovine and 
porcine insulin.1,2 Overall, allergic reactions to insulin 
have decreased to <1% since the introduction of highly 
purified recombinant human insulin.3 Allergic reactions 
have been reported in ~2% of patients receiving highly 
purified animal and human insulin therapy.2 Some in-
sulin preparations contain not only insulin, but also 
protamine sulfate and excipients such as glycerol, phenol, 
and dibasic sodium phosphate. Few allergic reactions 
to these other ingredients have been reported.4–6

Protamine is a polycationic peptide. Originally dis-
covered in fish sperm, protamine sulfate is used to reverse 
heparin anticoagulation.7 Neutral protamine Hagedorn 
(NPH) insulin contains protamine to prolong the thera-
peutic effect of regular insulin and was commercial- 
ly developed as a long-acting form of insulin treat- 
ment.8 NPH insulin is also associated with an increased 
risk for hypersensitivity to protamine in patients who 
have experienced an allergic reaction following a one-
time exposure.9 Protamine sulfate has been reported to 
be associated with life-threatening anaphylactic reac-
tions.10 Fish allergy has also been identified as one of 
the major risk factors for experiencing adverse effects 
from protamine.11

We report a case of fatal allergic shock after the 
administration of protamine in a patient with a history 
of allergy to fish and a protamine-containing insulin.

CASE SUMMARY
A 72-year-old Chinese male patient (height, 175 cm; 
weight, 80 kg) with a history of diabetes and progressive 
limb weakness was diagnosed with spinal vascular 
malformations after admission to our hospital. He was 
admitted to the Xuan Wu Hospital, Capital Medical 
University, Beijing, People’s Republic of China, on Janu-
ary 15, 2008. Iodine allergy test was negative. He un-
derwent epidural spinal cord arteriovenous fistula 
embolization with a liquid embolic agent via transve- 
nous catheter (Onyx-18, Micro Therapeutics Inc., Irvine, 
California) after spinal cord angiography.

Before the operation, 5 mL of 2% lidocaine solution 
was used for local anesthesia. At the beginning of the 
surgery, 250 mL of iohexol 300 mg/mL was infused 
through an arterial sheathing canal. No sedatives or 
muscle relaxants were used. During the operation, 
heparin was infused every hour with 6250, 2500, 2500, 
and 1250 IU, respectively. The last dose of heparin was 
administered ~10 minutes before the operation was 
completed. According to the t1/2 of heparin, which is 
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systems need to be in widespread use. This might help 
to alert clinicians to the development of fatal anaphy-
lactic shock with commonly used insulin preparations 
and protamine sulfate. When this adverse event occurred, 
it was reported to the National Center for Drug Re-
evaluation of China.

Careful review of allergy history and critical evalu-
ation of commonly used medicinal preparations, along 
with the utilization of decision-support systems, may 
prevent similar reactions to protamine-containing 
medications.

CONCLUSIONS
We report a case of a patient with a history of allergic 
reactions to fish and Novolin 30R, who was subse-
quently administered protamine sulfate following hepa-
rin administration and died because of an anaphylactic 
reaction. This case report highlights a preventable fatal 
allergic reaction possibly associated with protamine 
administration in a patient with a history of allergy to 
a protamine-containing insulin.
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