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mergency Organ Transplantation in Spain: Liver Emergency
nd Outcomes

. Sanchez-Bueno, N. Cuende, R. Matesanz, , and P. Parrilla

ABSTRACT

The 2 main indications for emergency liver transplantation are severe acute hepatic
insufficiency and emergency retransplantation. In Spain, since the creation of the National
Transplant Organisation (NTO), known as “the Spanish model,” there have been high
rates of donation, with a mean of 33.9 donors per million inhabitants in 2003 and 34.6
donors per million inhabitants in 2004. According to data provided by the NTO, there were
169 liver emergencies in the 2-year period 2003–2004. The time on the waiting list in an
emergency situation was limited; 82.8% of cases were resolved in less than 48 hours.
During this 2-year period, there were 2077 liver transplantations, including 128 emergence

patients, which accounted for 6.1% of transplantations.
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HE 2 MAIN indications for emergency orthotopic liver
transplantation (OLT) are severe acute hepatic insuf-

ciency (SAHI) and emergency retransplantation. SAHI
as defined by Trey and Davidson1 in 1970 as an acute liver
isease that develops encephalopathy in the first 8 weeks
fter the onset of symptoms, without previous liver disease;
t is potentially reversible. In recent years,2,3 the terms
yperacute, acute, and subacute hepatic failure have been

ntroduced with clinical and prognostic implications. The
ost common causes of SAHI are acetaminophen ingestion

fter a suicide attempt in English-speaking countries, and
iral infection, especially due to hepatitis B and C virus, in
he rest of the world.4,5 Other causes are Wilson’s disease,
atty liver of pregnancy, surgery-related acute ischemia,
manita Phalloides, or Lepiotas poisoning.6

Patients with SAHI present with hemodynamic alter-
tions, hypoglycemia, and alterations in coagulation due to
deficit in the synthesis of hepatic factors associated with

ncreased peripheral consumption and even disseminated
ntravascular coagulation.7 Prothrombin time and factor V
re common indicators to assess liver damage.8 Encepha-
opathy may appear at any time in the evolution of the
isease progressing to grades III–IV, when the patient risks
eveloping cerebral edema, which represents the main
ause of death. The mortality rate of patients with grade
II–IV encephalopathy ranges from 75% to 5%. Only
mergency OLT may reverse this high mortality, achieving
urvival rates of 50–80% of cases. However, the difficulty in
uch critical situations is obtaining OLT, at the right time,
ot too early when there are possibilities of spontaneous

ecovery, or too late when the patient has irreversible M

041-1345/05/$–see front matter
oi:10.1016/j.transproceed.2005.09.131

878
erebral lesions. Some authors9–12 have published SAHI
rognosis models based on multivariate analyses applied to
linical and analytical variables, including the Clichy crite-
ia, by Bernuau et al10 and the London criteria, by O’Grady
t al.11

Another issue of great importance is the availability of an
rgan at the time OLT is indicated. Various authors13

onsider that the final assessment should be made when the
raft becomes available. OLT would be performed if there
re no contraindications of irreversibility of cerebral lesion,
epsis, multiorgan failure, or clinical factors suggesting
pontaneous recovery.

Emergency liver retransplantation (ReTx) is indicated
hen there is irreversible graft failure.14–17 The main
auses are primary nonfunction (PNF), complications re-
ated to the surgical technique,18 and hyperacute or acute
ejection. The main cause of mortality in emergency ReTx
s infectious complications leading to the development of
epsis and multi-organ failure. ReTx should always be done
efore multi-organ failure, because it is a poor prognostic
actor in all series.12,13,15,19

In Spain, since the creation of the National Transplant
rganization (NTO), there have been high rates of dona-

ion, namely a mean of 33.9 donors in 2003 and 34.6 donors
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EMERGENCY TRANSPLANTATION 3879
er million in 2004.20 In collaboration with various OLT
roups in Spain, the NTO has designed a Code Zero,
hich since 1988 has enabled more than 70% of patients

equiring an emergency liver to undergo transplantation
ithin 48 hours. Code Zero of the NTO includes the

ollowing: (1) severe acute hepatic insufficiency in the
bsence of previous hepatopathy, and (2) retransplanta-
ion required within 7 days. It implies the following (1)
ational priority, (2) acceptance of any weight except in
hildren, with the possibility of a partial transplant
epending on the criteria of the team, and (3) length of
tay on this code, 3 days, which can be extended by
xplanation from the team. In the event of several Code
ero emergencies coinciding, the organs are adjudicated
ith the following priority: (1) child recipients, and (2)
rder of inclusion. Performing a transplantation via this
ode implies that the team’s shift is passed on, as with an
lective transplantation.

ESULTS

ccording to the data provided by NTO, there were 169
iver emergencies in the 2-year period 2003–2004 (86 in
004), of which 140 were adult patients (69 in 2004) and 29
hildren (17 in 2004). The most common diagnoses were
cute hepatic insufficiency in 107 cases and retransplanta-
ion in 60 cases. The 2 remaining cases were patients in an
nhepatic situation during surgery. The time on the waiting
ist in an emergency situation was limited; 82.8% of the
ases were solved in less than 48 hours.

During this 2-year period, we performed 2077 OLT, of
hich 1037 were done in 2003 and 1040 in 2004. Of the 2077
LT, 128 were patients in emergency situations, which

ccounted for 6.1%. Furthermore, the 128 transplantations
ere performed in the 169 liver emergencies, meaning that
5.7% of the emergencies were resolved with a transplan-
ation. The distribution of blood groups between donors
nd recipients in emergency situations revealed a predom-
nant use of isogroup grafts (62.5% of the cases) and
ompatible grafts (35.9% of the cases). Only 1.6% of cases
ere incompatible grafts.
According to the 6th Report of the Spanish Liver Trans-

lant Register,21 the survival rates of 479 patients undergo-
ng emergency OLT between 1991 and 2002 were 77.3%,
1.7%, 66.5%, 63.3%, and 54.9% at 1, 3, 12, 36, and 120
onths, respectively. The survival rates of the grafts (n �

27) in the same period were 70.5%, 62.1%, 56%, 52%, and
0.4% at 1, 3, 12, 36, and 120 months, respectively. If we
nalyse graft survival according to ABO compatibility in
mergency OLT, the survival rate of incompatible grafts
as less than 30% at 3 years, (P � .01; Table 1).
Last, it should be noted that there are various factors in

mergency OLT that increase patient mortality and reduce
raft survival. These factors suggest a late clinical stage
rior to transplantation, such as grade of encephalopathy,
enal insufficiency, or suboptimal conditions of the donor

iver (steatosis, split liver, ABO incompatibility, and so on). r
ISCUSSION

mergency OLT is the only therapeutic alternative for
atients with SAHI or requiring a ReTx in the immediate
ostoperative period. Within the Spanish National Health
ystem, the NTO, with its organizational model known as
the Spanish model,” has enabled more than 70% of
atients requiring an emergency OLT to access an organ,
enerally of appropriate isogroup, within 48 hours of being
ncluded on the national waiting list.
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