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REPLY:

We thank Yuan et al. for their interest in our study. 
Indeed, population-based differences are evident 
between central Europe and Asia, which should cer-
tainly be acknowledged when evaluating our data.(1) 
Of note, we aimed to address this issue in our initial 
analyses by separately assessing patients with hepato-
cellular carcinoma. However, to further elucidate the 
importance of microRNA (miRNA)-based predic-
tion of postoperative liver dysfunction (LD), we now 
investigated the group of patients with cirrhosis more 
closely. We observed a significant predictive poten-
tial of both the individual miRNAs and the miRNA 
signature within this small subgroup consisting of 20 
patients with liver cirrhosis, of whom 20% developed 
postoperative LD (Fig. 1). In addition, both cutoffs 
for the combined ratio were found to stratify patients 
with cirrhosis at risk for LD (Fig. 1). Although the 
sample size for this analysis is clearly not sufficient 
to allow relevant conclusions, this exploratory analysis 
suggests that our results might be valid also in this 

high-risk subgroup. However, we would like to stress 
that we are currently aiming to validate our results on 
an international level.

We also thank Li et al. for their interest in our 
analyses and enthusiastically agree with the authors 
that our miRNA signatures seem to represent a vital 
marker to assess preoperative liver function, given that 
this is the main finding of our analyses. However, 
we strongly disagree with the suggestion of includ-
ing intra- and postoperative parameters in our analy-
ses. We believe it is a particular strength of our study 
that we performed an unbiased approach including 
patients that were comparable in terms of preoperative 
characteristics. Stratifying patients according to intra-
operative characteristics, as suggested by Yuan and Li 
et al., is not legitimate given that this would introduce 
a major bias. Our ultimate goal is to tailor surgical 
strategies to the specific risk profile of patients, which 
makes it impossible to include surgery-related factors 
in the performed analyses.

Ultimately, Li et al. suggest that the additional 
assessment of future liver remnant function could 

FIG. 1. Predictive potential of miRNA signatures for postoperative Ld in patients suffering from liver cirrhosis. Twenty patients with 
liver cirrhosis were included in this analyses (4 suffering from postoperative LD). (A) The three miRNAs with respect to development 
of postoperative LD. (B) The miRNA signature of the three miRNAs with respect to development of postoperative LD. Respective 
cutoffs and their performance in identifying patient suffering from postoperative LD is depicted in (C).
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improve outcome prediction of our model. In this 
context, a plethora of parameters have already 
been identified that seem to improve preoperative 
risk assessment of patients undergoing liver resec-
tion.(2-5) Indeed, the combination of preoperative 
liver function assessment might be beneficial to 
further characterize patients’ risk for adverse post-
operative outcome. However, the central aim of 
the presented study was to define a preoperative 
parameter that is easily assessable and highly stan-
dardized to provide a reliable and internationally 
available tool. Future research will have to deter-
mine whether additional preoperative assessments 
will further improve risk stratification in patients 
undergoing liver resection.
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Letter to the Editor: Prognostic Role of Ammonia in Patients  
With Cirrhosis

TO THE EDITOR:

Hyperammonemia is associated with worse out-
comes in the setting of acute liver failure. It is well 
known that hyperammonemia is associated with 
hepatic encephalopathy in patients with cirrho-
sis. There are fewer data available regarding the 
impact of ammonia on mortality. Acute-on-chronic 
liver failure (ACLF) is characterized by high short-
term mortality, and outcomes depend on the type 
of organ failure.(1,2) The study by Shalimar et al.(3) 
is a welcome addition to the literature regarding 
hyperammonemia and prognosis in cirrhosis, acute 

decompensation, or ACLF. The authors studied the 
relation of serum ammonia with hepatic enceph-
alopathy, organ failure, and mortality in a cohort 
of 498 patients. Serum ammonia was an indepen-
dent predictor of 28-day mortality (hazard ratio, 
1.009); a level of 79.5 μmol/L had a sensitivity of 
68.1% and specificity of 67.4% with an area under 
the receiver operating characteristic curve of 0.72. A 
lack of improvement of ammonia at day 5 was also 
a predictor of mortality. Although these statistical 
values remain significant, they show quite poor diag-
nostic accuracy. The authors concluded that higher 
ammonia was associated with higher organ failures, 
development of ACLF, and mortality. However, it is 
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