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CASE REPORTS

Guillain-Barré syndrome following heart
transplantation complicated by myocardial infarction
following treatment with IVIg
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ABSTRACT

Guillain-Barré syndrome (GBS) is rare autoimmune polyneuropathy that is infrequently seen in the post-transplant population,
presumably due to the presence of immunosuppression. When it does occur in this setting, Cytomegalovirus (CMV) infection is a
common inciting factor. Treatment modalities for GBS include intravenous immunoglobulin (IVIg) or plasmapheresis. Rarely,
IVIg infusion has been associated with myocardial infarction. We describe a case of a patient status post heart transplantation
who presented with GBS shortly after developing CMV viremia. When treatment with IVIg was initiated, our patient developed
myocardial infarction with acute cardiac biomarker elevation, acute systolic dysfunction, and cardiogenic shock requiring
inotropic and vasopressor support. Coronary angiography demonstrated no significant coronary artery disease. The patient’s
cardiac function recovered, as did the GBS following initiation of plasmapheresis. We review prior cases of GBS in transplant
patients as well as IVIg associated myocardial infarction.

Key Words: Guillain-Barré syndrome, Heart transplant, Hyperviscosity syndrome, Cardiogenic shock, Cytomegalovirus,
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1. INTRODUCTION

Guillain-Barré syndrome (GBS) is a progressive polyneu-
ropathy that classically presents as an ascending paralysis
with or without sensory symptoms several weeks following
an infection. Other possible clinical manifestations of this
syndrome include respiratory failure, autonomic dysfunction,
and rarely acute coronary syndromes and heart failure.[1, 2]

The most common inciting event in the general population
is an infection with Campylobacter jejuni, found in 25%-
50% of adult patients; however, multiple other infectious and
noninfectious etiologies have been described.[1]

Current understanding of the pathophysiology of this syn-
drome implicates molecular mimicry between microbial gly-
cans and glycans present on the surface of nerve gangliosides.
Subsequently, cross-reactive antibodies lead to the destruc-
tion of the myelin sheath and consequent morbidity. While
the incidence of GBS is estimated to be 0.8-1.9 cases per
100,000 people per year in the general population, it is no-
tably less common in the transplant population.[1] As this syn-
drome is driven by an immune mediated mechanism, it has
been postulated that this reduced incidence in the transplant
population is due to a protective effect of immunosuppres-
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sion.[3] Intravenous immunoglobulin (IVIg) administration
and plasmapheresis are well established treatment modal-
ities for GBS. IVIg is considered a safe medication with
the majority of its side effects being mild; however, it has
rarely been associated with development of hyperviscosity
syndrome, and there have been case reports of thrombosis
and myocardial infarction in patients receiving treatment
with IVIg.[4]

Herein we describe the case of a patient status post heart
transplantation that developed GBS likely induced by CMV
viremia whose clinical course was complicated by myocar-
dial infarction, respiratory failure, and cardiogenic shock
immediately following treatment with IVIg.

2. CASE PRESENTATION
Our patient is a 50-year-old caucasian male with a past medi-
cal history significant for non-ischemic cardiomyopathy sta-
tus post orthotopic heart transplant in 2014 (CMV donor pos-
itive, recipient negative), a remote history of non-Hodgkin’s
lymphoma treated with chemotherapy and radiation, and
Crohn’s disease complicated by ischemic colitis who was ad-
mitted to the hospital in March 2016 due to new-onset pares-
thesias. The patient’s post-transplant course had been com-
plicated by (1) multiple episodes of ISHLT Grade 2R acute
cellular rejection treated with pulse dose steroids, most re-
cently one week prior to presentation; (2) hospitalization for
diarrhea approximately 3 months prior to presentation with
extensive gastrointestinal evaluation unrevealing at which
time prophylactic valganciclovir, which he had been taking
since his transplant 13 months prior, was discontinued due
to repeated negative serum CMV polymerase chain reaction
(PCR); and (3) readmission for recurrent diarrhea associated
with dehydration and acute kidney injury one month prior
to presentation at which time stool PCR returned positive
for norovirus and serum studies revealed low grade CMV
viremia (145 international units [IU] per ml). The patient’s
diarrhea and renal function improved with hydration, and
valganciclovir was restarted; however, his CMV viremia con-
tinued to rise as an outpatient, peaking at 1,110 IU/ml two
weeks prior to being admitted for paresthesias.

On presentation, he reported numbness and tingling in his
fingers and toes of four days duration. Initial exam was
notable for diminished reflexes but normal strength. The fol-
lowing day, he developed motor weakness characterized by
3/5 muscle strength in the lower extremities and 4/5 muscle
strength in the upper extremities, as well as areflexia. Results
of cerebrospinal fluid analysis are shown in Table 1. Elec-
tromyogram revealed reduced sensory nerve action potential

(SNAP) amplitude and nerve conduction velocity (NCV) in
the right sural nerve. Both SNAP and NCV were absent in
the left sural nerve. Peroneal nerve compound muscle action
potential (CMAP) amplitudes were reduced with temporal
dispersion. Similar abnormalities were noted in the right
tibial motor nerve. In the right ulnar and median nerve, there
was also reduced median CMAP amplitude and slowed NCV.
These findings were consistent with GBS and he was thus
started on IVIg. At the time, his negative inspiratory force
(NIF) was -50 centimeters of water (cm H2O).

Table 1. Results of cerebrospinal fluid analysis
 

 

Item Result 
Clarity Clear 
Color Colorless 
WBC 1 
RBC 0 
Lymphocytes 67% 
Monocytes 22% 
Macrophages 11% 
Glucose 96 
Protein 34 
Culture No growth 
CMV PCR Not detected 
EBV PCR Not detected 
VZV PCR Not detected 
HSV 1 & 2 DNA PCR Not detected 
West Nile Virus PCR Not detected 

 
Several hours after the first dose of IVIg was initiated, he
complained of worsening shortness of breath. Chest x-ray
showed pulmonary edema and his NIF had worsened to
-20 cm H2O. The patient was electively intubated given con-
cern for respiratory failure secondary to GBS. Laboratory
evaluation at this time revealed a troponin I of 34.99 g/ml.
Electrocardiogram showed inferolateral ST depressions with
ST elevation in aVR (see Figure 1). Echocardiogram showed
a newly reduced left ventricular ejection fraction (LVEF) of
40% with global hypokinesis and some regional variation.
Emergent coronary angiography showed no obstructive coro-
nary lesions (see Figure 2). Right heart catheterization was
notable for a reduced cardiac index of 1.88 L/min/m2, ele-
vated systemic vascular resistance of 1,922 dynes × s/cm5,
and a mildly elevated pulmonary capillary wedge pressure of
16 mmHg. The patient became hypotensive and was started
on dobutamine and norepinephrine. Over the course of the
next 24 hours he had labile blood pressures fluctuating be-
tween extreme hypotension and hypertension. The patient’s
course was also complicated by acute liver injury and acute
renal failure requiring dialysis.
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Figure 1. EKG at the time of intubation revealed ST elevations in aVR, ST depressions in I, II, and AVL, and T wave
inversions in V1-V6

Figure 2. Coronary angiography revealed no obstructive coronary disease

The etiology of his acute decompensation was unclear, how-
ever consideration was given to autonomic dysfunction sec-
ondary to GBS, acute cellular rejection, and acute myocardial
infarction secondary to serum hyperviscosity related to the
IVIg infusion. Two days following intubation, empiric treat-
ment of rejection was initiated with pulse dose steroids as
no endomyocardial biopsy could safely be obtained at the
time. The next day, plasmapheresis was started for further
treatment of GBS. Following the second session of plasma-
pheresis, his mental status, hemodynamics, and end organ
function began improving. The patient started producing

urine and serum creatinine began to fall, thus prompting ces-
sation of hemodialysis. Likewise, his respiratory strength
recovered and he was successfully extubated. The patient’s
strength improved with repeated sessions of plasmaphere-
sis, though he continued to have paresthesias in his hands
and feet. A total of five sessions of plasmapheresis were
completed.

The patient was eventually discharged to acute inpatient
rehab, where his strength continued to improve and the pares-
thesias began to resolve over his 25 day stay there. At time of
discharge from inpatient rehab, he could walk with a rolling

Published by Sciedu Press 41



http://crim.sciedupress.com Case Reports in Internal Medicine 2017, Vol. 4, No. 3

walker. Repeat echocardiogram was performed during his
rehab stay and revealed recovery of LVEF to 60%. At time
of follow up with neurology one year later, his symptoms
had resolved.

Table 2. Reported etiologies of GBS in the post-transplant
population

 

 

Inciting cause Number of reports 
CMV [5-15] 18 
EBV [16, 17] 2 
HHV-6 [18] 1  
Coccidioidomycosis [19] 1 
Pneumococcal vaccine [20] 1  
Influenza vaccine [21] 1  
Tacrolimus [3, 22] 2 
Cyclosporine [23-25] 3 
C. jejuni [26, 27] 2 

Note. CMV = Cytomegalovirus; EBV = Ebstein-Barr virus; HHV = Human Herpes  
virus; C. jejuni =  Campylobacter jejuni. 

3. DISCUSSION

GBS is a rare, immune-mediated, progressive polyneuropa-
thy that is associated with significant morbidity and mortality
if not recognized and treated in a timely manner. Over-
all, an individual’s lifetime risk of developing GBS is less
than 0.1%, and it is slightly more common in men than in
women.[1] Classic signs and symptoms include ascending
paralysis and areflexia, though the presentation of GBS can
have considerable heterogeneity, so a high index of clini-
cal suspicion is often required to make the diagnosis. The
most common inciting event in the general population is
antecedent infection with C. jejuni, while other infectious
etiologies including CMV, Epstein-Barr virus (EBV), in-
fluenza A virus, Myocoplasma pneumoniae, hepatitis (A, B
and E), Haemophilus influenza, chikungunya virus, Dengue,
and most recently Zika have also been described.[1, 28–30]

While far less common, non-infectious causes of GBS in-
clude vaccinations (influenza A, rabies, and pneumococcal
conjugate vaccine), medications including calcineurin in-
hibitors, and more rarely post-surgical and possibly familial
causes.[1, 3, 22–25, 31–34] While the presence of immunosuppres-
sion is likely protective and responsible for the decreased
incidence of GBS following transplantation, a number of
cases in this population have been described. Table 2 lists
the inciting causes from previous case reports of GBS fol-
lowing transplantation. Not surprisingly the list is similar
to that seen in the general population; however, it is notable
that relatively few cases have been linked to infection with
C. jejuni. Rather, the vast majority of GBS cases following
transplantation have been attributed to infection with CMV,
which is likely explained by the higher incidence of this

opportunistic infection in the transplant population. Other
reported causes include infection with EBV, human herpes
virus 6, and coccidioides, while a few case reports have impli-
cated vaccines (pneumococcal and influenza) and calcineurin
inhibitors (both tacrolimus and cyclosporine).[3, 16–22]

Given the prevalence in prior case reports and the temporal
relationship of CMV viremia in the present case, we believe
our patient most likely developed GBS related to his CMV
infection. Table 3 contains a comprehensive list of prior
cases of CMV associated GBS following transplantation.
Notably, as was the case for our patient, the vast majority of
these cases occurred in males with CMV donor-recipient mis-
match, and the latency to onset of GBS varied significantly
from 5 days to 14 years. The higher incidence in males has
also been described in the general population though to a
much milder degree, the reason for which is unclear.

While CMV infection is the most likely reason our patient
developed GBS, it is important to note there were other pos-
sible etiologies. For one, our patient was also found to have
norovirus when he was evaluated for worsening diarrhea
one month prior to admission for GBS. Shimizu and Tokuda
described a case of Miller Fisher syndrome, a GBS variant,
induced by norovirus infection.[35] Alternatively, our patient
was also receiving tacrolimus for maintenance immunosup-
pression, which as noted above has also been implicated in
the development of GBS.[3, 22] While it is not possible to com-
pletely rule out norovirus as the inciting factor in our patient,
it is unlikely that tacrolimus was the culprit here given that
our patient experienced a full and durable recovery despite
no change in his maintenance immunosuppression regimen.

The cause of our patient’s myocardial infarction and cardio-
genic shock was also the topic of considerable debate. The
differential diagnosis included acute cellular cardiac allograft
rejection, hyperviscosity syndrome, autonomic dysfunction
as a result of GBS, and less likely an acute autoimmune
or infectious myocarditis. Unfortunately, endomyocardial
biopsy could not be obtained due to clinical instability at the
time, so he was treated for all of these possibilities, and he
subsequently improved.

While IVIg therapy is typically well tolerated, myocardial
infarction is a well reported adverse reaction. Stenton et
al. described an 81-year old male that developed a non-ST
elevation myocardial infarction (NSTEMI) in the setting of
IVIg infusion for treatment of toxic epidermal necrolysis.[36]

Their review of the literature identified 19 prior case reports
in which patients treated with IVIg developed myocardial in-
farctions. At least one risk factor for coronary artery disease
was identified in nearly all of these cases. More recently,
Barsheshet et al. described a man diagnosed with GBS that
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developed an ST-elevation myocardial infarction hours after
the start of his first IVIg infusion. This patient had significant
coronary artery disease and ultimately went on to coronary
artery bypass grafting.[4] Agrawal et al. described a 67-year
old male being treated for immune thrombocytopenic pur-
pura that suffered an NSTEMI after IVIg infusion. Cardiac

catheterization was not obtained; however, he did have a
known history of coronary artery disease.[37] Our case differs
from these prior descriptions as our patient was status post
heart transplantation and had no significant coronary artery
disease on coronary angiogram.

Table 3. Prior case reports of CMV induced GBS in transplant recipients
 

 

Author Age Gender 
Transplanted 
Organ 

CMV 

Status 
(D/R) 

Latency to 
GBS 

Type and duration of immunosuppression at time of GBS 
diagnosis 

Bale et al.  

(1980)[5] 42 M Kidney Unknown 11 months 

Maintenance therapy not specified.  Received steroids and 

radiotherapy for treatment of acute cellular rejection about one 
month post-transplant.  

Baldwin et al. 
(1992)[6] 62 M Heart (+/+) 4.5 months Cyclosporine, azathioprine, and steroids since time of transplant.   

Baldwin et al. 
(1992)[6] 61 M Heart (+/-) 4 months 

Cyclosporine, azathioprine, and steroids since time of transplant.  
Received additional doses of IV cyclosporine for allograft rejection 

two weeks prior to diagnosis of GBS. 
Lloveras et al. 
(1994)[8] 48 M Kidney (+/-) ~6 months Maintenance therapy not specified.  

Lloveras et al. 
(1994)[8] 50 M Kidney (+/-) 2 months 

Maintenance therapy not specified. Had episode of rejection treated 
with steroids.   

De Maar et al. 

(1999)[7] 58 M Kidney (+/-) ~4 months 

Cyclosporine and low dose prednisolone since time of transplant.  
Also received treatment of acute cellular rejection 8 days 

post-transplant with methylprednisolone and three doses of 
anti-thymocyte globulin. 

El-Sabrout et al. 

(2001)[10] 38 M Liver (+/-) 2 months 
Cyclosporine and prednisone since transplant. Experienced two 
episodes of acute cellular rejection, treated with (1) seven days of 

OKT3 and (2) tapering steroids. 
El-Sabrout et al. 

(2001) [10] 
62 M Heart (+/-) 5 days OKT3, cyclosporine, prednisone since time of transplant. 

El-Sabrout et al. 

(2001) [10] 
30 M Liver (+/+) 1 year 

Basiliximab induction days 0-4.  Cyclosporine, prednisone since 

time of transplant. 

El-Sabrout et al. 
(2001) [10] 

44 M Kidney (+/-) 2 years 

OKT3 used for treatment of rejection 2 months post-transplant.  

Mycophenolate maintenance therapy used from 2 months 
post-transplant to time of presentation.  

El-Sabrout et al. 
(2001) [10] 

47 M Kidney Unknown 7 years 
Maintenance therapy not specified; history of acute cellular 
rejection 7 years prior treated with OKT3.   

Keithi-Reddy et al. 
(2006)[9] 48 M Kidney (-/-) 3 months 

8 mg/kg/day cyclosporine; 750 mg/day mycophenolate mofetil, 60 
mg/day prednisolone on tapering schedule since time of transplant. 

Garcia Alvarez et al. 
(2010)[11] 22 F Kidney (+/-) 4 weeks 

Steroids, tacrolimus, and mycophenolate mofetil since time of 
transplant. 

Garcia Alvarez et al. 
(2010)[11] 

62 M Kidney Unknown 2.5 months 
Steroids, tacrolimus, and mycophenolate mofetil since time of 
transplant. 

Papasotiriou et al. 

(2012)[12] 28 M Kidney (+/-) 6 months 

Induction of immunosuppression at time of transplant with 
basiliximab and methylprednisolone  followed by tapering doses of 

steroids.  Maintenance therapy with tacrolimus and mycophenolate 
mofetil (2 g/day) since time of transplant. 

Hodowanec and 

Simon (2012)[15] 44 M Heart Unknown 14 years 

Maintenance therapy with cyclosporine, mycophenolate mofetil, 
and prednisone; duration of this regimen was not specified.  

Mycophenolate discontinued two weeks prior to GBS diagnosis due 
to diagnosis of CMV colitis. 

Steger et al.  
(2012)[13] 40 M Heart (+/-) 7 months 

Induction immunosuppression with anti-thymocyte globulin, 
tapering doses of prednisolone, and azathioprine according to level 
of leukocytes.  Maintenance therapy with cyclosporine since time of 

transplant. 

Shaban et al. 
(2016)[14] 62 F Kidney (+/-) 7 months 

Maintenance immunosuppression with tacrolimus and prednisone. 

Previously on mycophenolate mofetil, however stopped four 
months prior to GBS diagnosis due to oral ulcerations.   

Note. CMV = Cytomegalovirus; D = Donor; R = Recipient; M = Male; F = Female; (+) = Positive; (-) = Negative; GBS = Guillain-Barré syndrome. 
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A study performed by Reinhart and Berchtold examined the
in vivo effects of varying concentrations of IVIg therapy
on circulation.[38] They found IVIg therapy led to a dose-
dependent increase in plasma and blood viscosity as well
as an increase in erythrocyte aggregation. Furthermore, a
retrospective study at Cedars-Sinai Medical Center found
that all five of their patients that suffered IVIg associated my-
ocardial infarction had received a preparation with a particu-
larly high osmolality (1,179 mOsm/kg).[39] Our institution
uses Gammagard 10% (Baxter industries), the osmolality of
which is 240-300 mOsm/kg, which is similar to physiologic
osmolality. The reason why our patient would suffer from
apparent hyperviscosity and acute myocardial infarction after
receiving this infusion is unclear; however, the temporal rela-
tionship between administration of IVIg and development of
symptoms makes this a compelling explanation.

Finally, we cannot ignore the possibility our patient suffered
from cardiogenic shock as a direct result of GBS. Although
the frequency of myocardial involvement is unknown, a num-
ber of cardiac pathologies related to GBS have been de-
scribed. Several explanations for myocardial involvement

have been postulated including cross-reactivity of antibodies
to lactose-containing gangliosides on the heart as well as
increased catecholamine levels and sensitivity.[2]

4. CONCLUSIONS

GBS occurs less frequently in patients following transplanta-
tion than in the general population, and the most commonly
reported inciting factor in the post-transplant population is
infection with CMV. Possible treatment modalities for GBS
include plasmapheresis and IVIg infusion. While both are
well established methods for treatment of this disorder, IVIg
infusion is associated with thrombotic events, and several
cases of IVIg associated myocardial infarction have been
described, presumably related to increases in serum viscosity
that occur as a result of IVIg therapy. Physicians caring for
this patient population should be aware of the association
between CMV infection and GBS as well as the rare but pos-
sible adverse cardiac events associated with IVIg treatment.
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