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Anaphylaxis on Graft Reperfusion during Orthotopic
Liver Transplantation: A Case Study

Nada Andjeli¢, Svetlana Erdeljan, Radmila Popovi¢, Teodora Bozi¢
Clinical Center of Vojvodina, Clinic for Anaesthesia and Intensive Care, Novi Sad, Serbia

SUMMARY

Introduction Hemodynamic instability is a common occurrence during liver transplantation (LT). Hy-
potension and hemodynamic instability during graft reperfusion are most commonly consequences of
the postreperfusion syndrome (PRS).

Case Outline In this report, we present a case of severe cardiovascular collapse leading to cardiac arrest
which occurred in the course of graft reperfusion during LT. Persistent hypotension, non-responsive to
regular measures such as volume filling and the use of vasopressors, yielded the question of whether
other mechanisms were involved in causing it. Diffuse redness of the face and body, swelling of the face,
lips and tongue with tongue prolapse, accompanied with severe cardiovascular collapse indicated that
it was an anaphylactic reaction. This caused a dilemma as to what instigated the reaction. The trigger
may have been the pharmacological substance administered during the graft reperfusion, or the one
administered immediately prior to the reperfusion. The substances in question would most likely be either
the University of Wisconsin preservation solution (UW), which was administered during the reperfusion,
or Hepatect, which the patient received immediately prior to reperfusion.

Conclusion The clinical syndrome resulting from degranulation of mast cells and basophils in anaphy-
laxis is very similar to the PRS in LT. Clinical features play the most important role in establishing a timely
diagnosis and early treatment of anaphylaxis. Swift administration of epinephrine reduces the chances
of a fatal outcome. Better information on both donor and recipient can improve the efficiency of therapy

and prophylaxis for anaphylaxis.
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INTRODUCTION

Hemodynamic instability during LT is most
prominent during unclamping of the inferior
vena cava (IVC), the portal vein or the hepatic
artery. Hypotension occurring during the
period of graft reperfusion and the first five
minutes upon establishing blood flow, which
lasts more than one minute and is followed by
a decrease in mean arterial pressure (MAP) by
more than 30% in relation to its value during
the anhepatic phase, is by definition a PRS [1,
2]. Persistent hypotension which requires ex-
tended use of vasopressors and is characterized
by irregular rhythm, asystole and severe fibri-
nolysis is typical of severe cases of PRS [1-4].
Such changes are caused by irrigating harm-
ful products, accumulated during ischemia,
from graft into the blood flow. These products
include cold UW solution, acids as products
of anaerobic metabolism, proinflammatory
cytokines (IL-6, TNFa), as well as cellular
products responsible for systemic inflamma-
tory reactions [2-5]. The PRS incidence shows
wide variations ranging from 5.9% to 61.3%
[1]. Such wide variation is due to different
surgical approaches and techniques, differ-
ent intraoperative hemodynamic treatments,
duration of different phases during surgery,
duration of cold and warm ischemia, as well
as demographic factors regarding donor and
recipient [1, 2, 5, 6, 7].

CASE REPORT

The operation was performed at the Clinical
Centre of Vojvodina in Novi Sad in April 2011.
A 54-year-old man, with a weight and height of
78 kg and 180 cm, respectively, suffering from
a chronic hepatitis B infection and cirrhosis of
the liver underwent orthotopic liver transplan-
tation. The patient was also exhibiting signs of
portal hypertension and grade II/III esophageal
varices. The model for end-stage liver disease
(MELD) score was 13 and the Child-Pugh
score was A(5). He had no previous history of
allergic reactions. His chronic therapy consisted
of beta blockers (propranolol) and the angioten-
sin-converting enzyme (ACE) inhibitor fosino-
pril and diuretics (furosemide and Aldactone).

The patient was premedicated with mid-
azolam; anesthesia was induced with propo-
fol, succinylcholine and fentanyl, and then
maintained by using sevoflurane with the ad-
dition of fentanyl and cisatracurium. He was
mechanically ventilated using pressure control
ventilation, with a frequency of 12 breaths per
minute and a positive end-expiratory pressure
of +5cmH, 0, FiO, 0.4. Monitoring: ECG- II
and lead V, pulse oximetry (SpO,), capnogra-
phy values (etCO,), central venous pressure
(CVP), invasive blood pressure (IBP), blood
gas analysis, body temperature and coagulation
status (platelets, traditional coagulation tests,
rotation thromboelastometry).
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The hemoglobin (Hgb) level was maintained above 90
g/l, the platelet count (PIt) above 50x10°/1. Clinically sig-
nificant hemorrhaging and irregularities in coagulation sta-
tus were treated with fresh frozen plasma, cryoprecipitate
and antifibrinolytics (tranexamic acid) depending on the
changes in the Hgb level, Plt count and coagulation tests.

Immunosuppressive therapy in the early part of the an-
hepatic phase consisted of 1,000 mg os methyl-predniso-
lone, while at the end of the anhepatic phase the patient re-
ceived 10,000 IJ of Hepatect at a rate of 0.1 ml/kg/h. During
the anhepatic phase, continued infusion of calcium gluco-
nate in the dosage of 20-30 ml/h was administered. There
was no hemostatic disturbance. In the dissection phase and
in the anhepatic phase the patient was hemodynamically
stable, with continued administration of low doses of nor-
epinephrine (0.02-0.04 pg/kg/min intravenously).

The donor liver was prepared and preserved with UW
solution and washed in 1,000 ml of Ringer’s solution im-
mediately prior to initiating grafting. No data was available
on potential allergic reactions of the donor. Surgery was
performed with total clamp on IVC and without veno-
venous bypass so that the initial graft reperfusion and
establishment of blood flow was done by unclamping the
suprahepatic and intrahepatic IVC.

During the anhepatic phase the patient was hemody-
namically stable with average systolic blood pressure of
115-120 mmHg, MAP of 85-90 mmHg and heart rate
(HR) of 75-80 beats/min. Immediately following un-
clamping of the IVC and restarting blood circulation there
was a sudden drop in blood pressure to 45/30 mmHg and
MAP to 35 mmHg, an increase in HR to 135-140 beats/
min, with a drop in etCO, and in SpO, and signs of aci-
dosis (pH 7.16; pCO, 55 mmHg). Hypotension persisted
despite volume filling with resuspended erythrocytes and
fluids and administration of vasopressors (intravenous
norepinephrine was increased to 0.4 pg/kg/min with ad-
ditional bolus injections of 10 pig intravenously). There was
no visible external hemorrhaging. Further investigation
into the cause of hypotension revealed diffuse redness of
the face and body of the patient, as well as swelling of the
face, in particular the lips and the tongue, accompanied
by prolapse of the tongue in the oral cavity, indicating that
it was an allergic reaction in question. Immediate therapy
was administered with intravenous epinephrine in a con-
tinuous dosage of 0.04 pug/kg/min and bolus doses of 10
ug, chloropyramine 20 mg intravenously. Cardiovascular
collapse intensified by ventricular tachycardia resulting
in cardiac arrest. The patient was ventilated with 100%
oxygen, and volume control ventilation, external cardiac
massage and defibrillation of 200 ] were administered.
Heart rate and blood flow were re-established after a few
minutes, and bradycardia was treated with atropine in a
tull dosage of 3 mg. Additional medication administered
to the patient were as follows: methylprednisolone 240
mg, ranitidine 50 mg, sodium bicarbonate 100 ml, cal-
cium gluconate, amiodarone 150 mg. Acidosis was cor-
rected. His hemodynamic status gradually improved and
after 35 minutes systolic pressure values remained steady
at 90-100 mmHg.

| doi: 10.2298/SARH1508467A

DISCUSSION

In this report we have presented a case of severe cardio-
vascular collapse resulting in ventricular tachycardia type
cardiac arrest, which occurred while performing graft
reperfusion during LT. Hypotension and hemodynamic
instability are common in the course of unclamping and
re-establishing blood circulation and are a consequence
of PRS.

Persistent hypotension, non-responsive to regular pro-
cedure, brought to the fore the question of whether other
mechanisms were at play in causing it. The differential
diagnosis included the following: myocardial dysfunc-
tions (intracardiac thrombosis, infarctions, heart failure,
etc.), pulmonary embolism, anaphylaxis, electrolyte im-
balance, acute graft rejection [2-8]. Extended invasive
hemodynamic monitoring could have solved some of the
differential diagnostic dilemmas.

There are no clear standards for administering anesthe-
sia and monitoring a patient during a liver transplantation
[9-12]. At our center, the type of monitoring and choice
of extended invasive monitoring to be applied depends on
the patient’s Child status as well as on the extent of sys-
temic changes and accompanying diseases [11, 12]. In this
case, the recipient’s health status was generally good, with
a Child A score, no significant systemic changes or accom-
panying diseases so we opted for CVP and IBP measuring.

The presence of diffuse redness of the face and body;,
swelling of lips and tongue with tongue prolapsed from the
oral cavity coincident with a severe cardiovascular collapse
indicated that this was an anaphylactic reaction [13, 14].

Anaphylaxis is a rare occurrence during anesthesia with
an incidence rate of 1/5,000 to 1/20,000 anesthetics [13].
Bearing in mind that the recipient had no history of previ-
ous allergic reactions, the likely cause of anaphylaxis was
the direct pharmacological stimulation of mast cells and
basophils and instigating inflammatory-mediated reac-
tions (non-allergic anaphylaxis) [13]. The symptoms of
anaphylaxis during anesthesia can vary. The dominant
symptoms in our patient were severe cardiovascular col-
lapse, visible skin changes and angioedema. The severe
cardiovascular collapse resulting in cardiac arrest from
ventricular tachycardia occurred as a consequence of the
inflammatory-mediated reaction and the severe hypoten-
sion. In addition, the direct stimulation of mediators re-
leased from mastocytes of the cardiac muscle can cause
coronary vasospasm, arrhythmia and cardiac arrest [13].

A contributing factor to the severe hypotension and
cardiovascular collapse could also have been the use of
B-blockers and ACE inhibitors reducing vasoconstricting
response of the blood vessels [13, 14]. Chronic use of di-
uretics has a similar effect reflected in an increase of salt
and water excretion.

Changes on the skin and swelling of lips and tongue dur-
ing anesthesia can be difficult to detect because the patient is
often fully covered with surgical drapes and warming blan-
kets, as was the case with our patient. When we noticed the
changes, the differential diagnosis dilemma was resolved. It
is of paramount importance to make an early diagnosis on
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the basis of clinical criteria and start therapy promptly. It is
believed that early administration of epinephrine reduces
the incidence of fatal outcome in anaphylaxis [13, 14].
We had a dilemma as to what triggered the anaphylactic
reaction. It could have been a pharmacological substance
that entered the blood circulation during graft reperfusion
or immediately prior to the reperfusion. In this case it is
most likely the UW solution [15, 16, 17]. The components
in the UW solution that are known to cause an allergic
reaction are:
« Hydroxyethyl starch with an incidence of severe forms
of anaphylaxis of 0.006% [14];

o Adenosine can be the direct cause of mast cell de-
granulation [15, 18, 19];

o Allopurinol with an incidence of severe forms of ana-
phylaxis of 0.43% [20, 21];

o Penicillin 200,000 IU/1 with an incidence of severe
forms of anaphylaxis of 1/1,000 [14].

Another possible trigger is 10,000 IU of Hepatect ad-
ministered immediately prior to starting reperfusion. Hep-
atect consists primarily of IgG (95%), IgA (5%) and has a
content of antibodies to hepatitis B virus surface antigen of
50 IU/ml. It is made from human plasma and is a protein
solution and immune response modulator, which thereby
makes it a potential trigger of allergic reactions [22].

The role of blood and blood products used immediately
prior to, and during, reperfusion also cannot be completely
ruled out as culprits in causing anaphylaxis.

We did not have enough information about the donor,
but if the donor had a history of severe forms of allergic
reactions, passive transfer of IgE from the donor liver can
cause degranulation of mast cells in the recipient and an
anaphylactic reaction [23]. This is why it is tremendously
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important to have precise information about both donor
and recipient so that prophylaxis and treatment can be
more efficient.

In order to document and confirm an allergic reaction
the levels of tryptase in serum need to be measured within
15 minutes to three to four hours after onset of a reac-
tion. The total increase in serum tryptase and increase in
B-tryptase, which is specific to degranulation of mast cells
in anaphylaxis, should be measured in series and com-
pared to control values. We did not determine the tryptase
level (the procedure is not available at our institution), and
we consider this a disadvantage. Furthermore, determin-
ing the level of serum tryptase is of more importance in
clinically unclear cases, especially during anesthesia [24].
In this case study we were able to determine the diagnosis
on the basis of the clinical features, and the diagnostic
criteria were completely clear.

The clinical syndrome resulting from degranulation of
mast cells and basophils in anaphylactic reactions is very
similar to PRS in LT. Clinical features have the most im-
portant role in early diagnosing and treatment of anaphy-
laxis. Prompt administration of epinephrine reduces the
chances of a fatal outcome [14]. Finally, better information
on donor and recipient can improve efficiency of therapy
and prophylaxis for anaphylaxis.
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AHadunaKkTUUKa peaKuuja TOKom penepdysuje rpadTa Koa OPTOTONUYHE
TPaHCcNAaHTaumje jeTpe: npukas bonecHuKa

Hapa Anhenuh, CBetnaHa EpgervaH, Pagmuna Monosuh, Teogopa boxuh
KnuHuka 3a aHecte3ujy n uHTeH3nBHy Tepanujy, KnuHuuku uentap Bojsogute, Hosu Cag, Cpbuja

KPATAK CAOPXKAJ

YBog XemofmHamcKa HeCTabunHOCT TOKOM TpaHCMIaHTaLuje
jeTpe je yobnuajeHa nojasa. XunoTeH3uja 1 xeMoAMHaMcKa He-
CTabuHOCT TOKOM Nepriofa penepdysuje rpadTa yrnaBHOM cy
nocneguua noctpenepdysmoHor cuHgpoma (MPC).

Mpukas 6onecHuKa prikasaH je ciyyaj nojaBe TELKOr Kap-
AMOBaCKy/lapHOT KoJlanca ca 3acTojem cpLia Koju ce Aecuo 3a
Bpeme penepdysuje rpadTa TOKOM TpaHCMNaHTaUuje jeTpe.
YnopHa X1noTeH3uja Koja He pearyje Ha yobuuajeHe NocTymnKe,
HafoKHaZly BOJlyMeHa 1 NpUMeHy Ba30aKTUBHIX IeKOBa AOBe-
na je 1o nuTaba a Jin Cy U HeKr ApYrn MEXaHU3MM YKIbyUYeHU
Y Fb€H HacTaHaK. 3acTym/beHoCT Andy3HOr LipBeHUa nnua n
Tena, OTOK INLA, yCaHa U je3nKa, ca NCNafoM jesnka 13 ycHe
LIYT/bUHE, 33jeAHO C TELLKM KapAuoBacKynapH/M KOMarncom,
yKa3anu cy Ha aHadunakTuuky peakuujy. lMoctoju gnnema wra
jy je nokpeHyno. ®apmakosnoLlKa cyncTaHua Koja je gocnena

pumbeH « Received: 12/02/2014
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PeBu3uja - Revision: 16/01/2015

y KPBOTOK TOKOM penepdysuje rpadpta uny HeENoCpeaHo npe
penepdy3uje Morna je 6UTK oKraay noYeTka aHaduUNaKTNuKe
peakuuije. To cy, npe cBera, 3awTuTHu pactsop UW (University of
Wisconsin Solutions), koju je Bocneo y KPBOTOK 3a Bpeme penep-
dby3uje, unn Hepatect, Koju je 6onecHrK NpUMMO HeNocpenHoO
npe penepdysuje.

3ak/byyak KnuHnYKy CMHAPOM KOju HacTaje Kao pe3yntaTt
JerpaHynauuje mactouuTa 1 6asodpuna Kog aHadbunakTnyke
peakuuje je Bpno canyaH MPC Kog TpaHcnnaHTauuje jeTpe.
KnnHunyka civka nma HajaHavajHujy ynory y noctassbatby paHe
AujarHose 1 NpaBoBpPeMeHOM Jieuetby aHadunakce. PaHa npu-
MeHa enuHedpurHa cMarbyje MoryRHOCT GpaTanHor ncxoaa Kog,
aHadunakce. borba 06aBELITEHOCT O JaBaoLy 1 MPUMAOLLy op-
raHa Moxe no6osbLuaty npodunakcy 1 edrkacHoCT Tepanuje.
KmbyuHe peun: TpaHcnnaHTaumja jetpe; penepdysuja rpadta;
aHadunakca
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