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Editor,

We read with great interest the article by Ren et al. [1] 
about the adequate selection of a mathematical equation for 
measure kidney function in patients with liver disease due 
to hepatitis B virus infection. This work focuses on renal 
function in patients without cirrhosis or compensated cir-
rhosis. However, the role of GFR formulas in patients with 
decompensated cirrhosis (despite etiology of liver disease) 
remains poorly validated.

For example, in the recently developed Royal Free Hos-
pital (RFH) Cirrhosis Glomerular Filtration Rate [2], clini-
cal and analytical data were derived of stable patients being 
evaluated for liver transplantation.

Herein, we report the results of a retrospective analysis 
of a prospectively collected database including consecutive 
adult patients admitted for decompensated cirrhosis from 
2010 to 2015. We excluded the cases of decompensation 
characterized by acute kidney injury according to the new 
definition of the International Club of Ascites [3]. For each 
case, the glomerular filtration rate at admission was calcu-
lated based on the classical GFR formulas [MDRD with four 
variables (MDRD-4) and six variables (MDRD-6), Chronic 
Kidney Disease Epidemiology Collaboration (CKD-EPI)] 
and based on the newest RFH formula. The impact of each 
formula on the outcome (mortality in the first 50 days after 
admission) was evaluated by Cox proportional hazards 
function.

A total of 418 acute decompensation events were evalu-
ated [78.7% men (n = 329), mean age 66.3 ± 11.8 years]. 
At admission, ascites was present in 66% of the cases and 
regular use of diuretic therapy in 54.1% of the cases. The 
50-day post-admission mortality rate was 12%. The use of 
this temporal cutoff for mortality evaluation was derived 
from the administrative records of the hospital when this 
study was conducted.

Despite the significant differences between the median 
creatinine levels (male: 1.47 ± 1.42  mg/dL, female: 
1.01 ± 0.66 mg/dL, p < 0.01), gender differences were not 
significant between the GFR formula. Bivariate Bland–Alt-
man analysis between “conventional” formulas and the new-
est RFH formula showed a better agreement with MDRD-6 
[MDRD: 31.33 ± 25.32, −  18.30 to 80.97; MDRD-6: 
7.09 ± 10.90, − 14.27 to 28.46; RFH: 18.08 ± 14.99, − 11.30 
to 47.46 (mean bias ± SD, CI 95%)].

In Cox proportional hazard model, only RFH was able to 
predict a lower survival at 50 day post-admission (RFH: HR 
0.989; CI 95% 0.979–0.998; p = 0.02)—Table 1. However, 
even RFH formula had a modest capacity for prognostic 
estimation based on 50-day mortality (AUC 0.40, p = 0.03).

The RFH formula has been developed in a broad spectrum 
of patients with stable liver disease. However, our sample 
data were obtained from a population of cirrhotic patients 
hospitalized with acute liver decompensation without acute 
kidney injury. This may explain the modest (but statistically 
significant) effect of the RFH formula in survival function.

In conclusion, we consider that the work developed for 
the creation and validation of GFR formulas complements a 
knowledge gap in the stratification of renal function in liver 
disease. However, more data are needed on its applicability 
in patients with acute decompensation.
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Table 1   Impact of Glomerular 
Filtration Rate (GFR) formulas 
in 50-day survival after acute 
decompensation hospital 
discharge

GFR glomerular filtration rate, MDRD modification of diet in renal disease, RFH Royal Free Hospital, 
CKD-EPI chronic kidney disease epidemiology collaboration, CI confidence intervals
*p < 0.05

GFR formula Mean GFR “survival 
group” (mL/min/1.73 m2)

Mean GFR “death 
group” (mL/
min/1.73 m2)

Hazard ratio (95% CI) p

RFH 60.3 ± 33.2 49.6 ± 29.1 0.989 (0.979–0.998) 0.02*
MDRD-4 91.9 ± 56.0 78.4 ± 50.9 0.996 (0.990–1.002) 0.17
MDRD-6 67.3 ± 40.5 57.4 ± 37.9 0.994 (0.986–1.003) 0.18
CKD-EPI 78.1 ± 35.5 69.2 ± 74.0 0.993 (0.986–1.001) 0.22
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