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Anaphylactic Reaction to Topical Bovine Thrombin
David M. Rothenberg, M.D.,* James N. Moy, M.D.}

THE use of topical bovine thrombin (TBT) alone or in
conjunction with cryoprecipitated fibrinogen is com-
mon for facilitation of intraoperative hemostasis for a
varicty of surgical procedures.'™" Topical bovine
thrombin may be applied directly, or in conjunction
with surgical sponges or gelatin sponges, to bleeding
capillaries or small venules, and acts specifically by
clotting fibrinogen in the blood. The speed with which
a clot forms is dependent on the concentration of the
solution used and the serum level of fibrinogen. Topical
bovine thrombin is a protein substance with a high
antigenic potential that may lead to the development
of antithrombin antibodies and, although relatively
rare, anaphylactoid reactions to TBT may, therefore,
occur on reexposure to the drug.$>° The severity of
this or any other anaphylactic reaction may be mediated
by the concomitant administration of S-adrenergic an-
tagonists, with these agents not only impairing the ef-
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ficacy of epinephrine in treating the condition, but also
altering the threshold for pronounced anaphylaxis.”
In this report, we describe a patient in whom ana-
phylaxis occurred immediately after the application of
TBT, and whose initial therapy was hampered by the
prior administration of a S-adrenergic antagonist.

Case Report

A 51-yr-old man with a history of lumbar stenosis was admitted for
trearment of decompressive lumbar laminectomy and spinal fusion.
The patient’s past surgical history was remarkable for uncomplicated
cervical spine fusion 5 yr before admission, and a lumbar root de-
compression 2 yr before admission. The patient’s past medical history
was otherwise unremarkable. He denied prior transfusion therapy.
He denied tobacco or alcohol abuse and the only medication he was
taking was aspirin. His allergy history was remarkable for sulfa-in-
duced skin rashes. He denied other manifestations, such as urticaria,
stridor, bronchospasm, or shock. His physical examination was re-
markable only for a positive straight leg raise sign bilaterally. Pre-
operative laboratory values were within normal limits, with the ex-
ception of a cholesterol of 228 mg¥% and an alkaline phosphatase of
133 pL (normal 35-110 pL). Chest x-ray and electrocardiogram were
also within normal limits.

The patient received no preoperative medication the morning of
surgery. Before the induction of anesthesia, two 16-g peripheral in-
travenous lines and a 20-g radial arterial catheter were inserted under
local anesthesia with lidocaine 1% subcutancously. A total of 3 mg
of midazolam was titrated intravenously for preoperative sedation.
Cefazolin, 2 g in 100 m! of 0.9% normal saline, was infused over 20
min for surgical prophylaxis. Routine monitors were placed and the
patient breathed oxygen. Anesthetic induction with thiopental, su-
fentanil, and vecuronium ensued and was followed by uncomplicated
tracheal intubation. Electrodes were placed at the posterior tibial
nerves and the scalp for somatosensory evoked potential monitoring
(SSEP). The patient was then placed in the prone position using an
Andrew’s frame. The patient’s vital signs remained stable while he
received 70% nitrous oxide and a sufentanil infusion of 0.3
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ug-kg™'-h™'. Before surgical incision, deliberate hypotension was
induced with isoflurane, 0.2-0.3% (end-tidal concentrations), and
intermittent doses of labetalol (20 mg total over 2 h) to maintain a
mean arterial pressure between 55 and 65 mmHg,. Surgery proceeded
for approximately 2 h without complication. Blood loss was estimated
to be 250-300 ml. During this period, the patient received 2000
ml of Ringer's lactate solution and 500 ml of hydroxyethyl starch,
The intraoperative hematocrit was 38%.

On completion of the decompressive laminectomy and before the
anticipated spinal fusion, surgical gelatin sponges soaked with topical
bovine thrombin (Thrombin, USP; Thrombostat, Parke-Davis, Morris
Plains, NJ) were placed at the iliac bone graft site to improve he-
mostasis. Within 2-3 min after the application of TBT, the paticnt
developed profound bradycardia (heart rate 30-35/min) and hy-
potension (mean arterial pressure 20-30 mmHg). Isoflurane, N,O,
and sufentanil were discontinued and 100% oxygen was administered.
Atropine 1.0 mg intravenous and ephedrine 50 mg intravenous were
given with minimal effect. An additional 1 L of Ringer’s lactate and
¢pinephrine 0.5 mg intravenous improved the mean arterial pressure
to 50 mmHg. The electrocardiogram now revealed sinus tachycardia
with 3-4 mm ST segment depression. Breath sounds were clear and
no urticaria was detected on the arms or back. Surgical closure was
completed (aborting an attempt at spinal fusion) and the patient was
turned to the supine position. The resuscitative effort lasted 20 min.
In the supine position, the patient’s blood pressure returned to a
mean pressure of 90 mmHg, although he remained slightly tachy-
cardiac. The SSEP signal remained unchanged (P, = 48 msec). The
ST segment depression resolved and the patient awoke moving all
extremities and following commands. The initial arterial blood gas
on 100% Fio, and the patient breathing spontancously had a pH of
7.26, peo, of 56 mmHg, and po, of 449 mmHg, The hemoglobin was
11.9 g% and the serum sodium, calcium, potassium, and glucose
were all within normal limits. Neostigmine 5 mg and glycopyrrolate
1.0 mg were given to fully reverse the effects of the muscle relaxant
and the patient was transferred to the postanesthesia care unit (PACU).

In the PACU, hypotension and tachycardia returned and persisted
despite 1 unit of autologous whole blood and 500 ml of Ringer's
lactate. A pulmonary artery catheter was inserted and revealed a pul-
monary artery occlusion pressure of 1 mmHg. Cardiac output was
9.82 L/min and calculated systemic vascular resistance was 578
dyne - s cm™® consistent with anaphylaxis as the cause of hypotension.
On further physical examination, diffuse urticaria was noted solely
in the periumbilical and anterior thigh regions, areas initially non-
visible while the patient was in the prone position.

Hydrocortisone, 100 mg intravenous; diphenhydramine, 50 mg
intravenous; and famotidine, 20 mg intravenous, were administered
and the patient’s condition rapidly stabilized. The trachea was ex-
tubated without complication.

Because of the temporal relationship between the administration
of TBT and hypotension, immunologic studics were ordered. A serum
tryptase level on a blood sample obtained in the PACU (approximately
2 h after the initial episode of hypotension) was 6.7 ng/ml (nl<1
ng/ml). Five days later, the patient was evaluated with IgE-skin testing,
A panel of common acroallergens, beef extract, and concentrations
ranging from 0.1 U/ml to 1,000 U/ml of TBT (diluted in sterile 0.9%
NaCl) were tested using the puncture method. All tests were negative,
although the positive histamine control gave a 12 X 15-mm wheal.
The patient’s recovery was otherwise uneventful. Myocardial infarc-
tion was ruled out, and a persantine thallium study showed no evi-
dence of coronary artery disease. The patient was discharged on the
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ninth postoperative day. Four weceks later, the skin tests were re-
peated. On this occasion, TBT (at 10 U/ml) produced a 6 X 6-mm
wheal with a 9 X 10-mm area of erythema. Tree mix, grass mix,
ragweed, whole milk, beef, and latex extracts were applied at the
same time as the TBT, and none of these extracts produced a positive
skin test.

Discussion

Anaphylactic reactions to thrombin-containing prep-
arations, although rare in humans, have been described
in the medical literature. In 1989, Milde reported a
case of anaphylaxis to fibrin glue (cryoprecipitated fi-
brinogen in combination with thrombin-calcium
chloride), a substance used to improve hemostasis or
to seal air leaks resulting from lung lacerations or bron-
chopleural fistulae.® This patient proved to have an IgA
deficiency and developed the anaphylactic reaction
because of high levels of anti-IgA antibodies, rather
actual anti-thrombin antibodies. Berguer et al. subse-
quently described two cases of shock that were prob-
ably secondary to direct intravascular absorption of fi-
brin glue during hepatic surgery.® Their conclusion
was supported by presumptive evidence in a single dog
experimental model and the lack of antibody formation
in either of the patients reported.

As with these clinical studies involving fibrin glue,
severe reactions to TBT have rarely been reported.
However, Usada, in 1986, and Sasaki, in 1990,° both
described cases of anaphylactic shock following TBT.
In the latter case, a 55-yr-old man developed shock
after receiving bladder irrigation with thrombin solu-
tion for transurethral coagulation of a bladder carci-
noma. This patient was also included in a prospective
study by Tadokoro et al., in which two additional cases
of TBT-induced anaphylactic shock occurred in Japan
between 1986 and 1989.°

Sera from these three patients revealed an increased
anti-TBT percent as measured by a radioallergosorbent
test (RAST), and suggested that the reaction was me-
diated by anti-TBT IgE antibodies. In addition, these
investigators showed the value of the skin-prick test to
be predictive of the presence of these IgE antibodies,
much in the same fashion as we found in this patient.

Prior sensitization seems to be an important com-
ponent to developing true IgE-mediated anaphylaxis.'*
In two of the three cases in the Japanese study, prior
sensitization apparently occurred during previous sur-
geries. It is also conceivable that food allergies to beef
or cow’s milk may predispose a patient to react to TBT,
although our patient had skin tests that were negative
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to beef or whole milk. Prior sensitization to TBT has
also been implicated in the development of IgG or IgM
antibodies to thrombin causing a prolonged thrombin
time.'" In each of the four cases reported, the patients
had been treated with TBT during previous surgery and
were noted to have prolonged thrombin times without
overt coagulapathies. However, when human thrombin
was substituted for bovine thrombin in the assay, the
thrombin time was no longer prolonged. Although the
authors suggested that a patient with such antithrombin
antibodies might be predisposed to hypersensitivity re-
actions on reexposure to TBT, it is unlikely that true
anaphylaxis would occur in the absence of anti-IgE an-
tibodies.

Our patient was probably sensitized to TBT during
one of his two prior surgeries, with reexposure during
this procedure yielding overt anaphylaxis. Clinically,
the diagnosis was suspected with profound hypoten-
sion, urticaria, elevated cardiac output, diminished
systemic vascular resistance, and a low pulmonary ar-
tery occlusion pressure.'? Markedly elevated serum
tryptase level provided evidence of mast cell activation
and degranulation consistent with systemic anaphy-
laxis.'*'* Serum tryptase values > 5 ng/ml are consis-
tent with an intensity of mast cell activation sufficient
to be associated with hypotension. Although mast cells
can be activated by non-IgE mediated events, the pos-
itive skin test with TBT suggested that the anaphylactic
episode was IgE-mediated.

Skin testing was performed using a new bottle of TBT
with the same lot number as the preparation used dur-
ing surgery. To avoid the possibility of a false-positive
skin test because of Phemerol, which is used as a pre-
servative in the diluent provided by the TBT manufac-
turer, the TBT was diluted in filter-sterilized isotonic
saline.

The initial skin tests to TBT were negative with pos-
itive results 4 weeks after the anaphylactic episode.
This apparent refractory period has been described for
penicillin and insect venom-induced anaphylaxis.'®
Patients are usually skin-test negative for 2-4 weeks
after an episode of anaphylaxis resulting from penicillin
or an insect sting.

Other antigenic stimuli were suspected, including
delayed reactions to the cephalosporin, thiopental, ve-
curonium bromide, or hydroxylethyl starch.'? How-
ever, these stimuli were discounted based on the results
of the immunologic studies. In regard to the patient’s
clinical course, timely diagnosis and management were
initially delayed, primarily because of the patient’s
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prone position and the nature of the anesthetic tech-
nique. The urticarial lesions were only seen in the de-
pendent areas; solely at the lower abdomen and pelvic
regions, perhaps related to the proximity of TBT in the
iliac crest. The prone position in the Andrew’s frame
also diminished venous return and impaired adequate
resuscitation during the acute anaphylactic phase. Such
anesthetic agents as sufentanil and isoflurane contrib-
uted to both a diminished venous return and arterial
vasodilatation, respectively, and severely prolonged the
resuscitative effort.

Finally, the use of labetalol in this patient may have
contributed to not only a heightened anaphylactic re-
sponse to TBT, but also to a diminished effect of the 8-
adrenergic agonists used to restore perfusion pressure.
It has been demonstrated that the production of me-
diators that influence anaphylaxis are controlled by
neurohumoral mechanisms acting via cyclic nucleo-
tides.'® B-Adrenergic antagonists, such as labetalol,
cause an increase in synthesis and release of these me-
diators, as well as an increase in end-organ responsive-
ness, by decreasing intracellular levels of cyclic aden-
osine monophosphate.'” Elevated levels of antibodies
have also been described in patients treated with g-
adrenergic antagonists, thereby leading to more severe
anaphylactic reactions.'® In regard to therapeutic in-
terventions for anaphylaxis, G-adrenergic antagonists
block the 8-1 and 8-2 effects of such drugs as epineph-
rine, and may, therefore, favor unopposed a-adrenergic
stimulation and associated bradycardia and broncho-
constriction.'® Although bronchoconstriction was not
clinically apparent, it is possible that this reflex caused
the pronounced bradycardia seen in our patient. (Al-
though the ST-segment depression on EKG probably
represented a decrease in coronary perfusion pressure
resulting from profound hypotension, we considered
that these changes may have been mediated by unop-
posed, w«-adrenergic-induced coronary artery vaso-
spasm.)

Another possible explanation for the initial brady-
cardia is suggested by experimental models of cardiac
anaphylaxis in which histamine-stimulated release of
endogenous adenosine led to atrioventricular conduc-
tion delay. The bradycardic effect was, indeed, miti-
gated by the adenosine antagonist theophylline in this
experimental model.*

Despite these concerns, treating anaphylaxis in a pa-
tient receiving S-adrenergic antagonists should still in-
clude epinephrine; however, early therapy with atro-
pine should be considered to help alleviate both bron-
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chospasm and bradycardia.” Steroids, theophylline, and
H,-antihistamines should be included as second-line
agents, although it has been suggested that H,-antihis-
tamines, such as famotidine, ranitidine, or cimetidine,
should be excluded because of their potential for de-
creasing the clearance of S-adrenergic antagonists by
impairing hepatic blood flow.*' Famotidine was inap-
propriately administered in this case, although without
any adverse cffect.

In conclusion, we present a case of TBT-induced ana-
phylaxis during general anesthesia. The severity of the
response was influenced not only by the patient’s po-
sition and anesthetic agents, but also by S-adrenergic
blockade. Although anaphylaxis is a rare occurrence,
TBT should be used with caution and with a heightened
sense of awareness of this potential complication,

The authors wish to thank Mary Rictjens for her expert assistance
with this manuscript.
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