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SUMMARY 

Objective: This study aims to evaluate the prognostic significance of the preoperative aspartate aminotransferase (AST) 

/ alanine aminotransferase (ALT) (De Ritis) ratio in bladder cancer (BC) patients who underwent radical cystectomy 

(RC). 

Method: We evaluated the clinical and histopathological data of 58 patients who had undergone RC between January 

2008-August 2018 at our tertiary hospital. The potential prognostic value of the De Ritis ratio with regard to BC was 

evaluated using ROC curve analysis. The effect of the De Ritis ratio on disease specific survival (DSS) and overall 

survival (OS) was analyzed using the Kaplan-Meier method and multivariate Cox regression models. 

Results: A total of fifty-eight patients underwent RC and 95.6% were male (M/F:56/2). Mean age of the patients was 

68.6± 11,56. The cut-off value of the De Ritis ratio for DSS was calculated as 1.417 in the ROC analysis. In Kaplan-

Meier analyses, the group with a higher De Ritis ratio presented a more unfavorable progression in terms of DSS and 

OS (p=0.004). Based on the Cox regression models adjusted for clinical and pathological parameters, for DSS, the De 

Ritis ratio (HR 2.70, 95% CI 2.34-3.05 p=0.005), pathological T stage (HR 3.36, 95% CI 2.91-3.82, p =0.007), and age 
(HR 1,038 95% CI 1,02-1,05; p=0.015) were determined as independent prognostic factors; and for OS, the De Ritis 

ratio (HR 2.71, 95% CI 2.33 -3.09; p =0.005), pathological T stage (HR 4.36, 95% CI 3.87–4.85; p=0.007) and age (HR 

1.04, 95% CI 1.03-1.06; p = 0.015) were determined as independent prognostic factors. 

Conclusions: A higher preoperative De Ritis ratio can be considered as an independent prognostic factor in BC patients 

who underwent RC. Our results need to be confirmed and corroborated by comprehensive prospective randomized 

studies with an appropriate design. 
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ÖZET 
Amaç: Radikal sistektomi (RC) uygulanan mesane kanseri (BC) hastalarında preoperatif olarak değerlendirilen aspartat 

aminotransaminaz (AST) / alanin aminotransferaz (ALT) (De Ritis) oranının prognostik önemini değerlendirmeyi 

amaçladık. 

Yöntem: Ocak  2008 ile Ağustos 2018 tarihleri arasında üçüncü basamak hastanemizde RS uygulanan 58 hastanın 

klinik ve histopatolojik verilerini inceledik. De Ritis oranının BC üzerindeki potansiyel prognostik değeri ROC eğrisi 

analizi kullanılarak değerlendirildi. Hastalığa bağlı sağ kalım (DSS) ve genel sağ kalım (OAS) da De Ritis oranının 

etkisi, Kaplan-Meier yöntemi ve multivariate Cox regresyon modelleri ile analiz edildi. 
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Bulgular: RC uygulanan toplamda ellisekiz hastanın 95.6% erkek (E/K:56/2) idi. Hastaların yaş ortalaması 68.6± 11,56  

idi.  ROC analizine göre DSS için De Ritis oranının cut-off değeri 1.417 olarak saptandı. Kaplan-Meier analizlerinde 

yüksek De Ritis oran grubu DSS ve OAS'de daha kötü progresyon gösterdi (p =0.004). Klinik ve patolojik 

parametrelerin Cox regresyon modellerinde DSS için De Ritis oranı (HR 2.70, 95% CI 2.34-3.05 p=0.005), patolojik T 

evresi (HR 3.36, 95% CI 2.91-3.82, p =0.007) ve yaş (HR 1,038 95% CI 1,02-1,05; p=0.015)  iken OAS için De Ritis 

oranı (HR 2.71, 95% CI 2.33 -3.09; p =0.005), patolojik T evresi (HR 4.36, 95% CI 3.87–4.85; p=0.007) ve yaş (HR 

1.04, 95% CI 1.03-1.06; p = 0.015) bağımsız prognostik faktörler olarak belirlendi. 

Sonuç: Preoperatif artmış De Ritis oranı; RC uygulanan BC hastalarında bağımsız bir prognostik faktör olarak 

değerlendirilebilir. Sonuçlarımızın geniş ve uygun şekilde tasarlanmış prospektif, randomize çalışmalarla doğrulanması 

ve  desteklenmesi gerekmektedir 

Anahtar sözcükler: Aminotransferazlar , mesane kanseri ,radikal sistektomi, sağkalım 

 

 

 

  

INTRODUCTION 

Being four times more prevalent in males, bladder 
cancer (BC); is the seventh most common type of 
cancer in males worldwide and ranks eleventh 
when both sexes are considered (1). Nearly 75% 
of BC cases are confined to the mucosa with a 

high prevalence (Ta, carsinoma insitu [CIS], T1) 
and have lower cancer-specific mortality 
compared to invasive cases (T2-T4) (2). Although 
the prognosis of muscle invasive bladder cancers 
(MIBC) varies depending on the tumor stage and 
lymph node involvement, radical cystectomy (RC) 
is considered the standard treatment for localized 
MIBC (3,4). It is known that 10-15% of MIBCs 

diagnosed today are metastatic at the time of 
diagnosis (5). Early cystectomy is also 
recommended for non-muscle invasive bladder 
cancers (NMIBC) with a high risk of progression 
(6). 

Aspartate aminotransferase (AST) and alanine 
aminotransferase (ALT), which are used as 
biomarkers in the follow-up of hepatocellular 
functions and diseases based on the fact that they 

are released into the circulation from liver cells, 
are synthesized both by malignant and non-
malignant cells (7). The AST/ALT ratio (De Ritis 
ratio) used in cases of viral hepatitis by Fernando 
De Ritis in 1957 was later considered a low-cost 
prognostic factor with an easy use that could be 
utilized in cases of hepatic, non-hepatic diseases 
and malignancies (8). Previous studies have 

established the significance of the De Ritis ratio 
for many non-urological malignancies (9,10). 
Studies on the prognostic significance of the De 
Ritis ratio for urological cancers, particularly 
upper tract urothelial carcinomas and renal cell 
carcinomas, can be found in the literature (11-13). 
In this study we aimed to evaluate the prognostic 

significance of the preoperative De Ritis ratio on 

survival in BC patients who underwent RC at our 
center. 

MATERIAL AND METHODS 

Clinical and histopathological data of 58 patients 
who had been diagnosed with BC and underwent 
RC at the department of Urology at Cumhuriyet 
University Hospital between January 2008 and 
August 2018 were obtained from the electronic 
database and evaluated retrospectively. Patients 

who discontinued follow-up or presented 
irregularly, had known liver diseases or other 
concurrent malignancies were excluded from the 
study. Except for two patients who had massive 
hematuria, all patients underwent RC 
approximately six weeks after transurethral 
resection of bladder tumor (TUR-BT). AST and 

ALT levels were obtained by the standard method 
one-week pre-operatively. The upper reference 
value for AST and ALT was defined as 40 U/L. In 
the histopathological evaluation of patients who 
underwent RC, tumor stage, grade, 
lymphovascular invasion (LVI), and lymph node 
involvement were recorded. Causes of mortality 

were also obtained from the hospital database and 
investigated carefully. 

Disease specific survival (DSS) was defined as 

the time between the date of surgery to the date of 
disease specific death, whereas overall survival 
(OS) was defined as time between the date of 
surgery to the date of death due to any cause. The 
optimal prognostic value to be determined for the 
De Ritis ratio to reveal its effect on survival was 
determined by obtaining a cut-off value by 

receiver operating characteristic curve (ROC) 
analysis. The associated sensitivity, specificity, 
positive predictive value, and negative predictive 
value were also determined. Nonparametric chi-
square and Mann-Whitney U tests were used to 
evaluate the relationship between the preoperative 
De Ritis ratio and histopathological parameters. 
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To calculate the optimal AST/ALT cutoff by 
using receiver operating characteristic (ROC) 
curve analysis to differentiate patient survival and 
death. A multivariate Cox proportional regression 

analysis was performed to reveal the effect of age, 
pathological T stage, tumor grade, LVI and lymph 
node involvement, and preoperative AST/ALT on 
DSS and OS. Statistical analyses were done using 
the SPSS software demo version 22. Visual 
(histograms, probability plots) and analytical 
methods (Kolmogorov–Smirnov) were used in the 

evaluation of all variables to demonstrate whether 
or not they had a normal distribution. Descriptive 
analyses were presented in the form of means 
(±SD) and medians (min–max). A p-value<0.05 
was considered significant. 

RESULTS 

Fifty-six of the patients in our study were male 
(95.6%) and the overall mean age was 68.6±11,56 
(27-84). None of the patients included in the study 
had undergone neoadjuvant chemotherapy. The 

histopathological evaluation of patients who had 
undergone RC revealed that the most common 
pathological T stage was T2 (43.1%) and the most 
common grade was G3 (67.3%). Thirty (51.7%) 
patients presented lymphovascular invasion (+) 
and twenty-four (41.4%) lymph node 
involvement. Mean AST and ALT levels were 

respectively determined as 25,72 ± 21,56 and 
19,29 ± 16,29 U / L. Demographic, clinical, and 
laboratory parameters of the patients have been 
summarized in Table 1. 

 

Table 1: Demographic and clinical properties of the patients 

Age (mean ± Std) years  (min-max) 68.6 ± 11,56 (27-84) 

Sex    n (%)   

male 56 (96.6) 

female 2 (3.4) 

Lymphovascular Invasion   n (%)   

positive 30 (51.7) 

negative 28 (48.3) 

T stage   n (%)   

T0 0 

T1 10 (17.3) 

T2 25(43.1) 

T3 18 (31.1) 

T4 5 (8.6) 

Tumor Grade    n (%)   

G1 5 (8.6) 

G2 14 (24.1) 

G3 39 (67.3) 

Lymph node involvement n (%)   

positive 24 (41.4) 

negative  34 (58.6) 

AST (mean ± Std) (min-max) 25,72 ± 21,56 

ALT (mean ± Std)(min-max) 19,29 ± 16,29 

AST/ALT (mean ± Std) 1,44±0,54 
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According to the ROC analysis performed to 
determine the prognostic diagnostic value of the 
De Ritis ratio for DSS, the area under the curve 
(AUC) was found as 0,854 (95% CI ?????? 

p=0.011). The cut-off value of AST/ALT for DSS 
was determined as 1.417, and the associated 
sensitivity and specificity were determined as 
80% and 37%, respectively (Figure 1). 

 

 

Figure 1: Receiver operating characteristic analysis of preoperative De Ritis ratio for DSS 

 

The patient group with a De Ritis ratio higher than 
the determined cut-off value had a more 
unfavorable prognosis in terms of DSS and OS 
based on the Kaplan-Meier analysis (p=0.009, 
p=0.004) (Figure 2). Twenty-nine patients in the 

DSS group had a De Ritis ratio below 1.417, 
whereas twenty-four patients had a De Ritis ratio 
above 1.417. In the OS group, thirty-one patients 
had a De Ritis ratio below 1.417 and twenty-seven 
had a De Ritis ratio above 1.417. 
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Figure 2: Kaplan–Meier analysis of disease-specific survival according to De Ritis ratio after cystectomy 

for bladder cancer 

 

 

 

Figure 3: Kaplan–Meier analysis of overall survival according to De Ritis ratio after cystectomy for bladder 

cancer 

Based on the multivariate Cox regression models 
of clinical and pathological parameters used to 
predict DSS, the De Ritis ratio (HR 2.70, 95% CI 

2.34-3.05 p=0.005), pathological T stage (HR 
3.36, 95% CI 2.91-3.82, p =0.007), and age (HR 
1,038 95% CI 1,02-1,05; p=0.015) were 

determined as independent prognostic factors; and 
for OS, the De Ritis ratio (HR 2.71, 95% CI 2.33 -
3.09; p =0.005), pathological T stage (HR 4.36, 

95% CI 3.87–4.85; p=0.007) and age (HR 1.04, 
95% CI 1.03-1.06; p = 0.015) were determined as 
independent prognostic factors. 
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Table 2: Multivariate Cox analysis of clinicopathological parameters for DSS and OS 

  DSS   OAS   

  HR (95% CI)    p HR (95% CI)    p 

Age 1,038 (1,023-1,053) 0,015* 1,049 (1,033-1,065) 0,015* 

Lymphovascular 

invasion         

Negative 1 (reference)   1 (reference)   

Positive 1,838 (1,415-2,251) 0,141 2,045 (1,611-2,479) 0,141 

Pathological T Stage         

T1-T2 1 (reference)   1 (reference)   

T3-T4 3,367 (2,914-3,820) 0,007* 4,367 (3,878-4,856) 0,007* 

Tumor Grade         

G1 1 (reference)   1 (reference)   

G2-G3 1,065 (0,541-1,589) 0,905 1,054 (0,520-1,588) 0,905 

Lymph node involvement         

Negative 1 (reference)   1 (reference)   

Positive 1,580 (1,192-1,968) 0,238 1,695 (1,282-2,108) 0,238 

AST/ALT         

Below 1.41 1 (reference)   1 (reference)   

Above 1.41 2,703 (2,348-3,058) 0,005* 2,710 (2,330-3,090) 0,005* 

 

 

DISCUSSION 

AST and ALT, which are two transaminases 
released by hepatocytes, are commonly being 
used in the diagnosis and follow-up of liver 
diseases and hepatocellular carcinoma. The 

AST/ALT ratio defined years ago has been used 
to determine the prognosis in viral hepatitis-
related hepatocellular carcinoma (14). While ALT 
is predominantly a liver-specific enzyme, AST is 
expressed by various tissues (7). As AST 
increases more than ALT in cases of increased 
proliferation speed, tissue damage, and tumor cell 

cycle, the De Ritis ratio is considered to indicate 
systemic changes such as tumor proliferation (15). 
Along with studies that suggest increased AST 
levels are a significant prognostic factor in 
determining liver metastases of malignancies, the 
De Ritis ratio was also found to be higher in 
cancers without liver metastasis and this ratio was 

determined to return to normal following 
definitive treatment (16, 17). The AST/ALT ratio 
that is predicted to be an independent prognostic 
factor has been investigated in connection to 
various types of cancer over time (18-20). The 
prognostic role of the De Ritis ratio was 
demonstrated by studies investigating urological 
cancers, particularly by studies of RCCs and 

upper tract urothelial carcinomas (11-13, 21). 
Similarly, a study done on prostate cancer stated 
that the De Ritis rate affected prognosis and 
played a predictive role with regard to 

biochemical recurrence alongside the Gleason 
score (22). 

It has been known that the glucose metabolism is 
involved in the pathogenesis of urothelial 
carcinomas (23,24). Tumoral cells may prefer 
anaerobic glycolysis as it provides ATP more 
easily and rapidly compared to oxidative 
phosphorylation. It is known that proliferative 
tumor cells also perform aerobic glycolysis to 

ensure the metabolization of glutamine and the 
synthesis of necessary nucleotides and amino 
acids with the help of AST and ALT (25). Tumor 
cells can multiply with the ATP made available by 
increased glycolysis. While the relationship 
between urothelial carcinomas, which are glucose-
dependent malignancies, and the AST/ALT ratio 
is not completely clear, AST transports NADH, 

which plays an important role in the breakdown of 
glucose through the malate-aspartate shuttle, into 
the mitochondria (26). Lactate dehydrogenase and 
NADH/NAD+ play a major role in glucose 
catabolism (27).  
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While there is no standard threshold value for the 
De Ritis ratio in the literature, previous urological 
studies have conducted their analyses using values 
in the 1.26-1.50 range (11,12,21,22,25). In our 

study, the threshold value was determined as 1.41, 
paralleling other studies. Preoperative AST/ALT 
ratios above 1.41 were determined as a prognostic 
factor for both the DSS and OS groups. In a 
similar study that investigated RC patients, data 
obtained from 153 patients were analyzed to 
reveal a De Ritis ratio of 1.30 for DSS and OS, 

and similarly to our study, it was emphasized that 
a high AST/ALT ratio was an independent 
prognostic factor for both groups (28). This study 
also found that age and tumor stage accompanied 
a high De Ritis rate as significant prognostic 
factors both for DSS and OS (p<0.005). Based on 
these data, we predict that a high preoperative 

AST/ALT ratio is a significant and independent 
predictive factor for DSS and OS following 
radical surgery. 

Today, many studies are being conducted to 
utilize molecular markers related to malignancies 
as prognostic factors to predict clinical results, 
however, this process is made complicated by 
factors such as the tissue-based nature of these 
markers, the need for a pathological specimen, 
and high cost. Recently, an increasing number of 

laboratory studies show interest in beneficial and 
easy to obtain factors such as the NLR 
(neutrophil/lymphocyte ratio) and De Ritis ratio 
that could have prognostic value. 

Our study has certain limitations that can be 
primarily listed as the low number of patients in 
the study population, being limited to a single 
center, and having a retrospective design. We 
think that our results will be confirmed by 
prospective studies that will include a larger 

number of BC patients and monitor these 
preoperative ratios in the postoperative period as 
well. 

CONCLUSION 

An increased preoperative AST/ALT ratio was 
determined to accompany tumor stage as an 
unfavorable prognostic factor both for DSS and 
OS in patients who underwent RC. These findings 
need to be corroborated by studies with a larger 
sample size. 
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