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Despite good progress in the management of patients with 
atrial fibrillation (AF), this dysrhythmia remains one of the 
major causes of cardiovascular morbidity and mortality in 
the world [1–5]. In the general population, the number of 
patients with AF is predicted to rise steeply in the com-
ing years: the increase in AF prevalence can be attributed 
both to better detection of silent AF alongside increasing 
age and conditions predisposing to it [6–8]. But AF is not 
just a problem of the general population: in the critically ill, 
this dysrhythmia is gaining increasing attention, because it 
represents a frequent complication (reported incidence from 
5 to 15% in different studies), and its presence is associated 
with an increased mortality, as well as with a longer stay in 
the Intensive Care Unit [9]. Risk factors include advanced 
age, white race, high severity scores, presence of organ fail-
ures and sepsis. This situation underlines the need to prevent 
and treat patients with AF in an effective and timely manner: 
however, while available guidelines give us clear informa-
tion for AF management in the general population, we do 
not have specific indications in the critically ill.

In the present issue of Internal and Emergency Medicine, 
Hu et al. [10] address an important topic, which is the risk 
factors and prognostic effect of new-onset AF among heart, 
kidney and liver transplant (OT) recipients. These patients 
presented the risk factors related to their end-stage organ 
failure, as well as those present in the critically ill. In this 
large-scale, retrospective analysis, based on the catastrophic 
illnesses patient database in Taiwan, the authors find that 
these patients show a higher AF incidence, compared with 
critical patients who did not receive a transplantation. Risk 
factors for new-onset AF were partially surprising, as they 

include female gender, but also younger age and absence of 
comorbidity; the patients who underwent liver transplanta-
tion show the highest incidence of AF among the whole pop-
ulation of OT recipients. Mean follow-up length is 2 years 
for non-OT patients and 4 years for OT patients: the mortal-
ity rate is similar for OT and non-OT patients with atrial 
fibrillation. As AF onset is an end point, the authors do not 
report any mortality rate comparison between patients with 
and without AF. They conclude that the relevant incidence 
of AF after OT deserves high clinician vigilance to facilitate 
an early diagnosis and a better outcome.

The AF predisposing factors reported by this study are 
surprising: in the general population, the age-adjusted inci-
dence and prevalence of AF are lower in women than in 
men; anyway, in women with AF, the risk of death is similar 
to or higher than that in men with AF [11, 12]. An advanced 
age and presence of comorbidities, such as hypertension, 
heart failure, coronary artery disease, valvular heart dis-
ease, obesity, diabetes mellitus, or chronic kidney disease, 
are reportedly associated with increased AF prevalence [13, 
14]. This study population has a disproportionally lower 
mean age, compared with that of all the other studies on this 
topic, with an insignificant 5% of patients aged > 65 years. 
The comorbidities’ distribution is unusual, as prevalence of 
arterial hypertension is low (about 50%, compared with 70% 
in other study populations), probably because only patients 
with end-stage renal disease showed a high prevalence of 
arterial hypertension, while cardiac and liver transplant 
candidates did not. Valvular and hypertensive heart dis-
eases, alongside congestive heart failure, are not considered 
among comorbidities: as these are the most common cardiac 
predisposing factors, their exclusion could have altered the 
comorbidities’ prognostic weight. Moreover, all patients 
with pre-existing AF were excluded from the study, which 
further modified the pattern of previous medical conditions, 
compared with other studies. To the best of our knowledge, 
this is the first study, which accounted for the competing risk 
of death when comparing AF incidence in OT and non-OT 
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patients: anyway, we cannot take for granted that this kind 
of analysis is adequate enough to explain this peculiar patho-
genetic picture.

In Table 1, we present an overview of all the previous 
papers, which investigate AF prevalence and determinants 
among OT recipients: each study includes a single kind of 
transplantation. Heterogeneity between the studies is very 
high, in terms of study sample dimensions, inclusion criteria 
and follow-up length. Patients with AF show an increased 
mortality rate and a higher rejection rate, compared with 
those who did not develop the dysrhythmia.

Looking at this overview, the first observation is that 
several papers restrict their observation to the early post-
operative period [15, 16]: in this phase of the disease, all 
transplant recipients, regardless of the specific transplanted 
organ, probably share some predisposing factors to AF 
development, including surgical stress, anesthesia, excess 
catecholamine production and autonomic imbalances [17] 
(Fig. 1). In a population of liver transplant recipients fol-
lowed for 30 days, Xia et al. [15] show that the overall 
incidence of AF approximates that in the eldest population 
segment in the Framingham Heart Study, a data that demon-
strate that dysrhythmic risk are more elevated among trans-
plant recipients than in the general population.

Things become more complicated, when the period of 
observation is longer than the first post-operative month: the 
end-stage organ failure creates some modifications, which 
do not reverse immediately after the operation, and are dif-
ferent, according to the kind of organ failure.

Patients with end-stage renal disease have a high preva-
lence of diabetes, hypertension, coronary and peripheral 
arterial disease; the chronic kidney disease is by itself a 
known risk factor for AF development. Consequent cardiac 
hypertrophy and left ventricular systolic dysfunction persist 

Early post-opera�ve period:
Anestesia
Excess catecholamine produc�on
Autonomic imbalance
Fluid and electrolites imbalance
Fever

Late post-opera�ve period

Heart 
Ventricular dysfunc�on

Denerva�on
Rejec�on

Kidney
Cardiac hypertrophy and 

dila�on
Rejec�on

Liver
Unknown

Fig. 1   Pathogenetic mechanism of atrial fibrillation in transplant 
recipients: differences between early and late post-operative period
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for at least 2 years after transplantation and continue to exert 
their negative effect on dysrhythmogenesis [16, 18, 19].

Patients with end-stage liver disease are probably more 
critically ill than other transplant recipients; in the pretrans-
plant period, transaminase levels show a U-shaped associa-
tion with AF risk, which is weakened after adjustment for 
potential confounders. By contrast, gamma glutamyl trans-
peptidase (GGT) levels are linearly associated with AF risk 
after multivariable adjustment: a doubling of GGT levels is 
associated with a 20% increased risk of AF [20]. In the long 
term, we do not have any data about predisposing factors to 
AF development in liver transplant recipients.

For patients who receive a cardiac transplant, the situation 
is different [21, 22]: the severe cardiac dysfunction, which 
determined the need for transplantation, is removed by the 
operation, but new pro- and anti-dysrhythmic mechanisms 
appear after the transplant. The isolation of the pulmonary 
vein foci, coupled with vagal denervation and consequent 
loss of both sympathetic and parasympathetic input to the 
intrinsic cardiac nervous system, might lead to a decreased 
incidence of AF after OT. On the other hand, several other 
pro-dysrhythmic mechanisms develop: postoperative atrial 
remodeling, with frequent atrial dilatation and presence of 
surgical scars; electrolyte imbalance, resulting from pharma-
cologic treatment of rejection; possible thyroid dysfunction 
after transplantation; the nearly constant features of some 
myocarditis and fibrosis, altogether with acute or subclinical 
rejection and immunosuppressive drug side effects.

It is, therefore, clear that AF pathogenesis in transplant 
recipients of different organs have different causative mecha-
nisms: to evaluate all these patients as a single group might 
represent an oversimplification. Hu and coll have the merit 
to have called the attention of the scientific community on 
the prognostic value of atrial fibrillation in a peculiar group 
of critically ill: further studies are warranted to elucidate bet-
ter pathogenetic mechanisms and to find effective measures 
for prevention and treatment.
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