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ABSTRACT

Organ transplantation is a cornerstone of modern medicine and is often the sole lifesaving option
for patients with end-stage organ disease. Despite its success, a global shortage of transplantable
organs, compounded by a lack of donors, leads to many deaths among patients on waiting lists.
Brain-dead patients with advanced cirrhosis are typically excluded as donors because of their
critical condition. This report highlights the first documented heart transplantation and one of the
few reported successful renal transplantations from donors with Child-Pugh class C cirrhosis and
hepatorenal syndrome, challenging established donor eligibility criteria and expanding possibili-

ties for addressing the organ shortage crisis.

ESPITE significant advances in transplantation medicine,

the current organ supply system fails to meet the growing
demand and must rely on altruistic donations from brain-dead
or circulatory-dead patients [1]. Since 1984, an estimated
200,000 patients with end-stage organ failure have died while
awaiting transplantation in the United States and European
Union alone [2]. In the European Union, 10 to 11 patients die
daily owing to an insufficient organ supply [3].

Globally, only 10% of the demand for organ transplants is
met [4]. While donor shortage remains the primary challenge
[5], inefficient use of available donors is exacerbating this
crisis [6].

Patients with advanced liver disease are typically considered
candidates for liver transplantation. Conversely, brain-dead
patients with advanced cirrhosis, particularly Child-Pugh class
C, are often excluded as organ donors because of their critical
condition.

This work was reviewed and approved by the Ethics Com-
mittee of the University of Regensburg (25-4172-104).

CASE PRESENTATIONS

We present the cases of a 58-year-old female and a 45-year-old
male with alcoholic Child-Pugh class C cirrhosis (Fig 1A).

Both patients were admitted to the gastroenterology depart-
ment for liver transplant evaluation. Psychiatric evaluation
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ruled out active addiction or other psychiatric conditions. The
patients’ high motivation and compliance led to positive psychi-
atric assessments for liver transplantation.

After completing all required evaluations and excluding con-
traindications, both patients were scheduled for placement on
the liver transplant waiting list. However, during hospitaliza-
tion, both developed spontaneous intracerebral hemorrhage
(Fig 1B, arrow) and were promptly transferred to the intensive
care unit. Endotracheal intubation was performed to prevent
aspiration pneumonia. Blood tests showed worsening liver
function and coagulopathy (Fig 2B-D and Fig 3B-D), which
was treated with fresh frozen plasma infusions.

In both patients, a follow-up computed tomography (CT)
scan revealed progression of the hemorrhage into the foramen
magnum, signs of brain herniation, and displacement of the
medulla oblongata (Fig 1C, arrow). Enlarged cerebrospinal
fluid spaces suggested a circulation disorder (Fig 1D), prompt-
ing an emergency craniectomy, hematoma evacuation, and
placement of an external ventricular drain (Fig 1E, arrow).
Despite neurosurgical intervention and coagulation factor
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Fig 1. (A) Abdominal computed tomography (CT) scan showing advanced liver cirrhosis. (B) Cranial CT scan showing a right-sided cer-
ebellar hemorrhage with perifocal edema. (C-E) Short-term follow-up CT scans revealing progression of the cerebellar hemorrhage
(C) with new intraventricular and intraparenchymal cerebral hemorrhages (D and E).

replacement, the bleeding continued, and the patients’ condition
progressed to brainstem areflexia. In consultation with their rel-
atives, the decision was made to evaluate the patients for poten-
tial organ donation.

With the family’s consent, brain death was confirmed following
German Medical Association guidelines through clinical examina-
tion and CT angiography. The 2 cases were then reported to Euro-
transplant for organ allocation. The male patient could donate his

heart, while the female could donate 1 kidney despite hepatorenal
syndrome with reduced urine output (30 mL/hour). The patients’
main laboratory parameters are presented in Figures 2 and 3. To
maintain diuresis, terlipressin and albumin were administrated.
Both organs were successfully transplanted in adult patients, with
good post-transplantation function.

To our knowledge, this is the first documented successful
heart transplantation and the second report of kidney donation
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Fig 2. Creatinine (A), International Normalized Ratio (INR) (B), partial thromboplastin time (PTT) (C), and bilirubin (D) measurements the

3 months before brain death in the female patient.
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Fig 3. Creatinine (A), International Normalized Ratio (INR) (B), partial thromboplastin time (PTT) (C), and bilirubin (D) measurements the

3 months before brain death in the male patient.

from patients with Child-Pugh class C cirrhosis and hepatorenal
syndrome.

DISCUSSION

The literature on donors with severe liver disease and hepatore-
nal syndrome is scanty, with only 1 report, from Koppel et al
[7] in 1969. The authors reported that functional and long-term
survival of cadaveric kidney transplants from patients with hep-
atorenal syndrome are similar to those achieved with cadaveric
transplants from other sources. Furthermore, there is no report
in the current literature on heart transplantations from donors
with Child-Pugh class C cirrhosis.

As previous studies have suggested, many potentially trans-
plantable organs are declined unnecessarily [8]. Expanding
donor criteria could address the organ shortage crisis and reduce
mortality among patients on waiting lists.

Given the large number of patients on waiting lists, every
potential donor must be carefully evaluated. Patients with liver
cirrhosis, particularly those with advanced Child-Pugh class C
disease, are often overlooked as organ donors owing to their
critical condition and extrahepatic organ dysfunction [9]. The
actual report demonstrates that with thorough evaluation,
patients in critical clinical conditions, such as those with Child-
Pugh class C liver cirrhosis, can be organ donors. Although cir-
rhotic cardiomyopathy and hepatorenal syndrome are recog-
nized as extrahepatic complications of liver cirrhosis [10], these
2 cases demonstrate that after careful evaluation, organs from
Child-Pugh class C liver cirrhosis could be eligible for trans-
plantation.

Along with the usual contraindications for organ donation in
Germany [11], we took the following aspects into consideration
in these 2 special cases. Increasing evidence acknowledges that
marginal kidney donation offers better survival than dialysis

[12-15]. Moreover, hepatorenal syndrome is a potentially
reversible condition [16,17]. Although her urine output was
decreased, the female patient with hepatorenal syndrome still
maintained acceptable diuresis, so we decided to continue the
organ donation procedure. Further worsening of renal function
with a decrease in urine output to <30 mL/hour including anuria
despite pharmacologic stimulation would have been contraindi-
cations for organ donation, and other transplant centers proba-
bly would have rejected these organs had we attempted to place
them in the allocation system.

Regarding the male patient who donated his heart, echocardi-
ography revealed no significant pathologic myocardial modifi-
cations, with a normal ejection fraction (EF). Moreover, his
electrocardiogram was normal. The current literature highlights
that recipients of hearts with reduced EF have equivalent 1-year
survival to recipients of hearts with normal EF [18]. Moreover,
cirrhotic cardiomyopathy is potentially reversible [19]. Taking
these considerations into account, we decided to proceed to
organ procurement. On the other hand, a rapid deterioration of
the EF to <40% or a new onset of relevant wall motion abnor-
malities would have represented contraindications in our case.

CONCLUSION

To the best of our knowledge, this is the first documented heart
transplantation and one of the few reported cases worldwide of
a successful renal allograft transplantation from donors with
Child-Pugh class C cirrhosis and hepatorenal syndrome. These
cases highlight the potential to expand donor eligibility criteria
and address the organ shortage crisis.

DATA AVAILABILITY

Data will be made available on request.
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