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Liver cirrhosis (LC) is the 11th leading cause of death 
globally, and its prevalence has been increasing in recent 
decades.1 Because of the high fatality rate associated with 
LC, there have been many attempts to identify accurate 
prognostic models that will help make better clinical deci-
sions, but these attempts have not led to satisfactory re-
sults.2,3 Histopathologic findings and hepatic venous pres-
sure gradient may reflect disease severity, but their clinical 
use is limited due to their invasiveness.4 Widely used non-
invasive parameters include the Child-Pugh score and 
Model for End-Stage Liver Disease (MELD) score-the 
MELD system is noted for its use in liver transplant alloca-
tion.5,6 These two models use serum bilirubin as a compo-
nent of their prognostic scales. Most previous studies have 
used total bilirubin (TB), rather than direct bilirubin (DB), 
as an indicator of bilirubin metabolism. This paper pres-
ents a study that focuses on DB and evaluates its relevance 
in predicting poor outcomes.

Lee et al.7 compared the prognostic performance of DB 
and TB in patients with LC. They retrospectively assessed 
983 patients who were admitted to the hospital during the 
study period; the patients were divided into two groups: a 
training set and a validation set. Lee et al. evaluated signifi-
cance using the C-statistics for survival and compared the 
performance of MELD score and DB-MELD score (MELD 
score determined using DB instead of TB). The results 
showed that the prognostic performance of DB was higher 
than that of TB, and DB-MELD score showed a higher 
area under the receiver operating characteristic curve 
than the MELD score. Moreover, Lee et al. reweighed the 

components with beta coefficients and developed a new 
prediction model: “Direct Bilirubin, INR, and Creatinine” 
(DiBIC) score. The DiBIC score showed high performance 
not only in the training set but also in the validation set in 
terms of 6-month mortality prediction.

Bilirubin, a breakdown product of heme-containing 
proteins, exists in the blood in two forms: conjugated (DB) 
and unconjugated (indirect bilirubin). In chronic liver 
diseases, pathologic elevation of conjugated bilirubin is 
predominant, and DB and TB levels usually rise together. 
Hepatic clearance of bilirubin occurs in a series of steps: (1) 
the uptake of unconjugated bilirubin by hepatocytes; (2) 
the conjugation of bilirubin; (3) the excretion of conjugated 
bilirubin into bile ducts; and (4) the reuptake of conjugate 
bilirubin by hepatocytes. Elevation of the unconjugated 
fraction may result from overproduction, reduced hepatic 
uptake, or defective bilirubin conjugation—all of which 
may be affected by portal flow distortion, portosystemic 
shunting, and splenomegaly in the cirrhotic liver.8 Eleva-
tion of conjugated bilirubin may be the result of impaired 
hepatic excretory ability, the rate-limiting step in bilirubin 
metabolism. A disrupted transport system of the bile into 
the biliary canaliculi, intrahepatic cholestasis, or backward 
leakage from damaged hepatocytes can contribute to direct 
hyperbilirubinemia.9 Deterioration of bile egress leads to 
the accumulation of potentially toxic compounds in the 
liver and circulation, resulting in liver damage.10 Lee et 
al.7 supported that a defect in hepatic clearance due to a 
damaged liver is responsible for poor prognosis in patients 
with LC. Further mechanistic studies elucidating bilirubin 
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metabolism and the relationship between DB levels and 
prognosis are required.

The study by Lee et al.7 has several limitations. Firstly, 
this was a single-center retrospective study, though the 
study did have a large sample size. Secondly, the MELD 
model was not designed using DB and was originally cre-
ated to predict 3-month mortality (this study analyzed 
6-month mortality probability because the 3-month death 
rate was very low). Moreover, they used the value of DB 
by adding 1 to DB-MELD because the value of DB was 
too low, which could skew the results. Thirdly, better pre-
diction using DB may not only depend on the fraction of 
bilirubin, but it may also be influenced by the reweighting 
of components. Lastly, the newly developed prognostic 
model, DiBIC score, should be tested for external validity.

Precise assessment of prognosis may facilitate proper 
care of patients with a high risk of mortality. Lee et al.7 
have raised important points for clinical application: they 
elucidated the superiority of DB over TB in terms of prog-
nostic performance for LC, and they developed DB-based 
prediction models (DB-MELD and DiBIC) and reweighted 
the components of MELD. Further research on the mecha-
nistic analysis of bilirubin and external validation of the 
newly developed model to supplement this study for pa-
tients with LC is warranted.
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