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Background Solid-organ transplantation in patients with common variable immunodeficiency (CVID) is controversial due to the
risk for severe and recurrent infections. Determining transplantation candidacy in CVID patients is further compli-
cated by the presence of CVID-related non-infectious complications that can reduce overall survival and also recur
in the transplanted organ. Data regarding solid organ transplantation in patients with CVID are limited, particularly
in heart transplantation.

...................................................................................................................................................................................................
Case summary A 32-year-old female with CVID presented with new heart failure after 3 months of dyspnoea on exertion. Her

echocardiogram showed severe global systolic dysfunction with an ejection fraction of approximately 10%, and her
right heart catheterization revealed severe biventricular pressure overload and severely reduced cardiac output.
Endomyocardial biopsy revealed giant cells and mononuclear infiltrate consistent with giant cell myocarditis
(GCM). Despite medical management, she developed progressive cardiogenic shock and underwent uncomplicated
orthotopic heart transplantation on hospital Day 38. After 2 years of follow-up, she has had no major infectious
complications and continues to have normal graft function with no recurrence of GCM.

...................................................................................................................................................................................................
Conclusion We report a case of successful heart transplantation for GCM in a patient with CVID, with no major infectious

complications after 2 years of follow-up. CVID should not be considered an absolute contraindication for heart
transplantation.
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Graphical Abstract

Learning points
• Common variable immunodeficiency (CVID) patients have an increased risk for infectious and non-infectious complications; however, this

report suggests that CVID should not be considered an absolute contraindication to heart transplantation.
• The risk associated with solid organ transplantation in patients with CVID may be related to the type of organ transplanted and the

underlying disease affecting that organ.
• Giant cell myocarditis is a rare cause of acute decompensated heart failure that often requires heart transplantation.
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..Primary specialties involved other
than cardiology

Allergy and Immunology, Internal Medicine Anatomic Pathology

Introduction

Common variable immunodeficiency is considered the most
common form of primary immunodeficiency and is characterized by
recurrent infections, non-infectious complications, hypogammaglo-
bulinaemia, poor antibody response to vaccines, and the absence
of a defined secondary cause of hypogammaglobulinaemia. Immuno
globulin therapy significantly reduces the risk of infection in CVID
patients and improves their survival to that of age-matched controls;
however, certain non-infectious complications have been shown to
increase mortality.1,2

Due to the risk for recurrent infection, particularly in the setting of
post-transplant immunosuppression, and the concern for non-infec-
tious complications to negatively impact survival, solid organ trans-
plantation in patients with CVID has been controversial. Currently,
there are no guidelines that address solid organ transplantation in
patients with CVID.

Timeline

Case presentation

A 32-year-old female with a history of common variable immunodefi-
ciency (CVID) was admitted to our hospital because of new heart

failure. In the 3 months leading to her presentation, she developed
mild dyspnoea and chest tightness on exertion. She had no preceding
viral illness.

In the emergency department, her blood pressure was 121/
86 mmHg, heart rate 128 beats per minute, respiratory rate 16
breaths per minute, oxygen saturation 98% while breathing room
air, and temperature 36.7�C. Examination was notable for jugular
venous distension and an S3 gallop. Troponin I was 0.86 ng/mL, B-
type natriuretic peptide 1811 pg/mL, venous lactate 3.9 mmol/L,
and estimated glomerular filtration rate was >60 mL/min. Chest
radiography showed mild cardiomegaly and mild enlargement of
the hilar pulmonary vessels. Electrocardiogram showed sinus tachy-
cardia and ST elevations V2–V4, and transthoracic echocardiog-
raphy revealed a dilated left ventricle with an ejection fraction of
approximately 10% (Figure 1). Left heart catheterization revealed
normal coronary arteries. Pulmonary artery catheterization
revealed a right atrial pressure of 18 mmHg, pulmonary artery pres-
sure of 51/35 mmHg, pulmonary capillary wedge pressure of
30 mmHg, and cardiac index of 1.34 L/min/m2 by thermodilution.

As a child, she experienced frequent lower respiratory tract infec-
tions. She was diagnosed with CVID at age 21 after she was found to
have low levels of immunoglobulin (At the time of diagnosis, im-
munoglobulin levels were IgA 15 (40–350 mg/dL) and IgM 68 (50–
370 mg/dL). Baseline IgG was not available from the outside hospital
laboratory. Subsequent immunoglobulin levels obtained after diagno-
sis in the setting of subtherapeutic subcutaneous immunoglobulin re-
placement were IgA 7, IgM 11, and IgG 146 (620–1520 mg/dL).), low
titre response to vaccinations, and bronchiectasis on chest imaging.
She was started on subcutaneous immunoglobulin and experienced a
significant reduction in infections. Also in her 20’s, she developed
proximal muscle pain and weakness, and chronic watery diarrhoea.
Muscle and gastrointestinal biopsies diagnosed polymyositis and col-
lagenous colitis, respectively.

Endomyocardial biopsy showed endocardial and focal perivascular
interstitial mononuclear inflammation. Giant cells in addition to
mononuclear infiltrate and myocyte drop out were identified, con-
sistent with giant cell myocarditis (GCM) (Figure 2A).

She was initiated on milrinone and nitroprusside with an improve-
ment in her cardiac index to 2.16 L/min/m2.

By hospital Day 31, she had developed progressive diuretic resist-
ance and repeat pulmonary artery catheterization revealed a cardiac
index of 1.5 L/min/m2, which remained low despite higher doses of
milrinone, and an intra-aortic balloon pump was inserted.

She underwent an uncomplicated orthotopic heart transplant
on hospital Day 38. The explanted heart was notable for a mod-
erately dilated left ventricle (Figure 2B). Post-transplant, she
received an immunosuppression regimen of mycophenolate mofe-
til, prednisone, and tacrolimus. She was discharged on hospital
Day 62.

Two years after her transplant, she continued to feel well with no
evidence of recurrent GCM, normal graft function, and no serious in-
fectious complications. Minor infectious complications did occur, all
of which were treated successfully, including a rectal abscess, treated
with oral antibiotics and incision and drainage, oesophageal candidia-
sis, treated with fluconazole, and CMV viraemia, treated with valgan-
ciclovir. She received standard doses of tacrolimus and prednisone

3 months prior to

presentation

Dyspnoea and chest tightness on exertion.

Day 1 Presented to our emergency room for evalu-

ation. Troponin mildly elevated and B-type

natriuretic peptide significantly elevated.

Echocardiography revealed severe left ven-

tricular dysfunction and right heart catheter-

ization revealed severely reduced cardiac

output. Started on milrinone and nitroprus-

side with improvement in haemodynamics.

Differential diagnosis included viral myocardi-

tis, eosinophilic myocarditis, giant cell myocar-

ditis (GCM), and autoimmune myocarditis.

Day 5 Endomyocardial biopsy was consistent with

GCM.

Day16 Listed for heart transplant due to persistent

low-output heart failure requiring milrinone.

Day 31 Progressive diuretic resistance and persistent

cardiogenic shock despite higher doses of mil-

rinone prompted insertion of an intra-aortic

balloon pump.

Day 38 Underwent orthotopic heart transplant.

Heart transplant for giant cell myocarditis 3
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throughout her follow-up; however, her mycophenolate mofetil
dose was reduced in consideration of her CVID and minor infec-
tions. She had one episode of Grade II cellular rejection 11 weeks
after her transplant, which resolved after a temporary increase in
mycophenolate mofetil. Due to ongoing symptoms from poly-
myositis, she continued low-dose prednisone, which otherwise
would have been discontinued, as biopsies showed no evidence
of rejection. She continued weekly subcutaneous immunoglobu-
lin injections with additional doses as needed to maintain thera-
peutic immunoglobulin levels, which were measured monthly
initially, and then every 3–6 months after a stable regimen was
established.

Discussion

We report a case of successful heart transplantation for GCM in a pa-
tient with pre-existing common variable immunodeficiency disorder
(CVID), with no major infectious complications after 2 years of fol-
low-up.

The true prevalence of CVID is uncertain due to underreporting
and difficulties in diagnosis; however, it has been estimated to be be-
tween 1:100 000 and 1:10 000, with a reduced overall median survival
of approximately 43 years, ranging from 9 to 90 years.1

Reduced survival has been shown to be largely dependent on the
presence of non-infectious complications with patients having

Figure 1 Electrocardiogram and echocardiogram on admission. An electrocardiogram (A) showed sinus tachycardia, left-axis deviation, ST eleva-
tions V2–V4, and poor R-wave progression. Parasternal long axis images of the echocardiogram (B) are shown in end diastole (left) and end systole
(right). The left ventricular internal diameter during diastole was 60 mm.

4 T.A. Franzon et al.
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infections as their only manifestation of the disease enjoying similar
survival to age-matched controls. In a North American study of 411
CVID patients followed for 40 years, the risk of death was nearly 11
times higher for CVID patients with one or more non-infectious
complications, which included gastrointestinal disease, liver diseases
and hepatitis, lymphoma, chronic lung disease, and malabsorption.1 In
a similar European study of 334 patients, enteropathy, polyclonal
lymphocytic infiltrative disease, lymphoma, and autoimmunity were
associated with reduced survival.2

Many of these non-infectious phenotypes represent a group of
heterogeneous diseases themselves, thus it can be difficult to infer

individual prognosis from these studies. Despite reduced survival in
CVID patients with certain non-infectious complications, the median
survival of these patients exceeds the median survival of heart trans-
plant recipients.

The increased risk for infection is also of practical concern when
considering organ transplantation in CVID patients, given that infec-
tion is one of the leading causes of death in heart, liver, kidney, and
lung transplant recipients. Predictably, CVID has been cited as a rea-
son to turn down or delay organ transplantation.3,4

Data regarding the safety of heart transplantation in patients with
CVID are sparse. There has been one documented case of heart

Figure 2 Endomyocardial biopsy and gross images of the explanted heart. Haematoxylin and eosin stain of the endomyocardial biopsy (A) at�400
magnification showed interstitial mononuclear inflammation with scattered giant cells (arrows) and myocyte loss. Cross-sections of the explanted
heart (B) revealed a moderately dilated left ventricle.

Heart transplant for giant cell myocarditis 5
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.transplantation for GCM in a 12-year-old girl with CVID; however,
her post-transplant course beyond hospital discharge is not
documented.5

A number of case reports have been published describing liver
transplantation; however, these patients are susceptible to recurrent
CVID-related liver disease, making it difficult to extrapolate their
experience to heart transplant recipients, as there are no known
CVID-related heart diseases.6–14 Similarly, case reports of lung trans-
plantation have had mixed results, with severe post-operative lung
infections and presumed recurrent CVID-related lung disease com-
plicating some cases.3,15–18 There are few case reports of renal trans-
plantation in patients with CVID; however, Lund et al.19 reported
three patients with hypogammaglobulinaemia who underwent the
renal transplant and had no severe infections with functioning graft
after a mean follow-up period of 3.6 years (it was unknown whether
these patients had CVID or a secondary cause of hypogammaglobuli-
naemia). A case report of renal transplantation in a patient with
CVID reported acute graft rejection in the setting of medication non-
compliance but did not report any infections in the 32-month follow-
up period.20

Although the number of reported patients with CVID receiving
solid organ transplantation is small, these reports suggest that the risk
of complications after transplantation may be dependent on which
organ is transplanted and the underlying disease affecting that organ.

Our patient presented with acute heart failure secondary to GCM,
which in the context of her CVID, created additional management
considerations. Giant cell myocarditis is a rare and often fatal form of
myocarditis that typically presents between the ages of 30–60 years
with a female preponderance. Classic features of GCM include ven-
tricular arrhythmias, high-grade conduction block, and fulminant
heart failure. The clinical presentation can mimic acute myocardial in-
farction, as was seen in our patient.

The most promising medical therapy for GCM has been shown to
involve combinations of immunosuppression including cyclosporine;
however, transplant-free survival with these regimens is still guarded
(69% at 1 year, 58% at 2 years, and 52% at 5 years).21 Thus, offering
medical therapy for GCM in a patient with CVID presents a dilemma
in that immunosuppression is both relatively ineffective and increases
the risk of infection in an already immunocompromised patient.
Although GCM has been shown to recur in transplanted hearts, it
often does not recur with the same fulminant presentation, perhaps
because of ongoing post-transplant immunosuppression.21,22 With
these considerations, it was felt that the best course of action was to
offer our patient heart transplantation.

This report describes the second known heart transplant in a pa-
tient with CVID and is the first to document extended follow-up.
Future research to better understand which subgroups of CVID
patients have post-operative complications is important to help de-
termine transplantation candidacy.

Conclusions

We report a case of successful heart transplantation for GCM in a pa-
tient with CVID and no major infectious complications after 2 years
of follow-up. To our knowledge, this is the second reported case of

GCM in a patient with CVID and the first in an adult. Common vari-
able immunodeficiency should not be considered an absolute contra-
indication to heart transplantation.
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