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Factors contributing to survival in hepatic dysfunction
due to colorectal cancer
dakTopu KOjU TONMPUHOCE MTPEKUBIbABABY TUCHYHKIIH]E jeTpe

ycCiaca KOJOPCKTAIHOI KapIMHOMaA

SUMMARY

Introduction/Objective Colorectal Cancer(CRC) is
currently the third most common cancer in incidence
in the United States and accounts for about 8,5% of
all cancer related deaths.

Our study aimed to determine the parameters that
contribute to the survival of CRC patients with
hepatic dysfunction, attention to the positive effects
on survival when the most appropriate clinical
approaches.

Methods Patients with CRC, diagnosed with hepatic
dysfunction, and who were followed up in our
inpatient service in the last two years were included
in our study. Survival rates were analyzed starting
from after the development of hepatic failure.
Results A total of 57 patients were included in the
study, 44 (77.2%) were colon carcinoma, and 13
(22.8%) were rectal carcinoma patients, and 14
(24.56%) were female. Bile Duct Dilatation (BD)
was detected in 19 (33%) of 57 patients with imaging
methods. The median OS was calculated as 4.0 vs.
1.4 months in patients with-BD compared to patients
without dilatation (p < 0.001).-Survival times were
significantly higher in patients with biliary tract
dilatation compared to those without dilatation, and
in patients. without renal failure compared to those
with renal failure.

Conclusion In cancer patients with hepatic
dysfunction, those with additional renal failure had
shorter survival times and a'worse prognosis. The
longer survival of patients with bile duct dilatation
was attributed to the optimal timing of the
Percutaneous Transhepatic Cholangiography (PTC)
insertion, close clinical and inflammation marker
follow-ups, and early prevention of external biliary
drainage, therefore preventing a possible septic
complication early on.

Keywords: colorectal cancer; hepatic dysfunction;
percutaneous transhepatic biliary drainage;
survivability
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CAKETAK

YBoa /uuib Konopekranuu kapuuaom (LIPL]) tpery-
THO je Tpehu Hajuewthu pak y Cjeaumennm JpxaBa-
Ma U YUHHU 0KO 8,5% CBHX CMPTHHX Clly4ajeBa IoBe-
3aHUX ca pakoM. [{uib Hamie cTynuje OMo je uIeHTH-
(ukoBaTH IapaMeTpe KOjHu AOTIPHHOCE MPEKHUBJbaBa-
By nanujeHaTa ca [{PL] ca mucdynkumjom jerpe, 00-
pahajyhu nmaxmy Ha To3UTHBHE e)eKTe Ha HMPEKUB-
JbaBarbe Y HAjIIPUKIAIHHUM KIMHAYKAM
HPHUCTYIHMA.

Metone Hama ctynuja je 0OyxBaTuiia MaIfijeHre ca
KOJIOPEKTATHUM KapIITHOMOM KOjUMa je 1jarHOCTH-
KOBaHa TUCHYHKI[H]a jeTpe TPAIUIIHOHATHIUM TECTO-
BUMa QYHKIH]jE JeTpe ¥ KOju Cy IprMeheHH y Halloj
GonHuImM y nocieme nBe rogute. CTone npexus-
JbaBama aHAJIM3MpPaHE Cy MMOYEBLIH O]] pPa3Boja
3arajerba jeTpe.

Pesysaratu V cTyaujy je yK/by4eHO YKYIHO 57 ma-
jeHata, 44 (77,2%) cy UManu KapiuHOM Ae0eror
npesa, 13 (22,8%) cy Ounm nanujeHTy ca KapuuHo-
MOM peKTyMa, a 14 (24,56%) cy 6une xene. OTkpu-
BeHa je Amiaranyja xy4dHux kanana (b1). kox 19
(33%) on 57 marnmjeHaTa ca CIMKOBHUM METOJIaMa.
Menujan OC je uspauyHar kao 4,0 Hacrpam 1,4 me-
cera kox nanujeHara ca bJ] y nopehemwy ca nanujes-
tuMa 6e3 gunararuje (m < 0,001). Bpemena mpexus-
JbaBama je Ouia 3HayajHo Beha Ko marujeHara ca
JIUIIATalMjoM OMTHjapHOT TpakTa y mopelhemy ca
onnMa 0Oe3 ausartaidje, U KoJ nayjenara 6e3 0yope-
JKHe HHCYuIjeHnyje y nopelemy ca OHIMa ca
3arajemeM OyOpera.

3akspyuak [lanmjenTn obonenn o paka ca auchyH-
KIMjOM jeTpe uMaii cy Kpahe BpeMe NpeKUBIbaBaba
W JIOIIWjy IPOTHO3Y KOJI NallijeHaTa ca J01aTHOM
OyOpesxHOM MHCYGUIHjeHIjoM. J]yKe peKuBIba-
Bamhe MallMjeHaTa ca JWIaTalljoM KyIHUX KaHaja
6m10 je 300T ONTUMATHOT BpeMeHa IepKyTaHe
TpaHCXETaTHIKe XoJMaHrnorpaduje, naxJpHBOT
KJIMHUYKOT npahera i KOHTPOJIe MapKepa ynaie u
paHe MpeBeHIInje CIOoJbHE IPEHAXKE KYUHUX ITyTeBa,
mro oMoryhasa cripedaBambe MOTyhiX cenTHUKNX
KOMIUTHKAIM]ja Y paHoj as3u.

Kibyune peun: KOJOpEKTaIHH KapIHOM,;
JUchYHKIMja jeTpe; NepKyTaHa TpaHCXenaTHIHa
OuiMjapHa JpeHaxa; IPeKUBIbABAHE
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INTRODUCTION

About 149.500 new colorectal cancer (CRC) cases are diagnosed each year in the United
States, of which 104.270 are colon cancer, and the remainder are rectal cancer [1]. According
to Globocan 2020 data, CRC ranks 3™after breast and lung cancer according to the frequency
of new cases and second after lung cancer in mortality rates [2].

In the evaluation of liver function, aspartate aminotransferase (AST), serum albumin, and
prothrombin time are measured, cellular damage is evaluated with alanine aminotransferase
(ALT) concentrations, and bile cholestasis is assessed with alkaline phosphatase (ALP),
gamma glutamyl-transferase (GGT), and bilirubin levels. Serum-bilirubin levels are a specific
indicator of severe liver injury and an essential indicator of loss of liver function [3]. Therefore,
in our study, when determining liver dysfunction, we considered the elevation of bilirubin
(simultaneous total and direct bilirubin) as the main antecedent parameter and accepted it as
the first parameter to be evaluated in patient selection. Then, the clinical reflections of the
changes in all other liver function tests were evaluated.

The-mechanism by which cancer causes liver dysfunction is multifactorial. This may
occur through a direct reduction in liver volume, or it may occur with the development of
intrahepatic or extrahepatic biliary obstruction [3]. It has also been reported that some cancer-
related immunological factors may increase cholestasis and inflammatory damage in the liver.
Development of liver dysfunction secondary to metastatic colorectal cancer is considered a
poor prognosis and reduces median survival to only a few weeks [4].

Our study aimed to determine the parameters that contribute to the survival of colorectal
cancer patients with hepatic dysfunction, regardless of the development of liver metastasis, and
to draw the patients' attention to the positive effects on survival when the most appropriate

clinical approaches and optimal treatment are performed with the earliest timing.
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METHODS

Patients aged 18 years and older who were hospitalized and followed up with liver
dysfunction and diagnosed with colorectal cancer in our health center in the last two years were
included in the study. The study was conductedper the Declaration of Helsinki. Patient
information was recorded by retrospectively scanning the hospital database. Patients who did
not meet the inclusion criteria and those who withdrew their voluntary consent during the study
were excluded.

The study’s ethics committee approval was obtained from the ethics committee of Dr.
Abdurrahman Yurtaslan Ankara Oncology Training and Research Hospital with the number
2022-02/1669 dated 23.02.2022.

In the analyzes, the effects of hemogram, serum glucose, alanine aminotransferase (ALT)
and aspartate aminotransferase (AST), total bilirubin, direct bilirubin, alkaline phosphatase
(ALP), gamma glutamyltransferase (GGT), albumin, International Normalized Ratio (INR),
blood urea nitrogen (BUN), and creatinine parameters, as well as bile duct dilatation, sex, and
age parameters on survival after the development of hepatic dysfunction were calculated.

Statistical analyzes were performed using the Statistical Package for the Social Sciences
program (SPSS for Windows, Version 24.0, Chicago, IL, USA).Normality analyzes were
performed for the distribution of numerical variables. Continuous quantitative variables were
reported using the median (interquartile range) (min-max) for non-parametrically distributed
and mean (SD) for parametrically distributed variables. Qualitative categorical variables were
reported using Pearson's chi-square or Fisher exact test. Survival analyses were performed with
Cox regression analysis, while survival curves were created using the Kaplan-Meier method.

A p-value of <0.05 was considered significant.

DOI: https://doi.org/10.2298/SARH220725097T Copyright © Serbian Medical Society
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RESULTS:

A total of 57 patients were included in the study by scanning the retrospective database.
Of these, 44 (77.2%) were colon carcinoma, and 13 (22.8%) were rectal carcinoma patients,
and 14 (24.56%) were female.

The performance statuses were evaluated using the Eastern Cooperative Oncology Group
(ECOQG) performance status. There were 33 (57.9%) patients with ECOG <2 and 24 (42.1%)
patients with ECOG>3.

When the age distributions were categorized as over 50 years old-and 50 years old and
below, the median overall survival (OS) in the >50 years vs. <50 age group was higher, with a
value close to significance of 4.1 vs. 1.5 months, respectively (p= 0.08) (Table 1).

The R-value (R factor), an additional factor in determining the possible type of liver
injury in patients, was calculated based on serum ALT and ALP levels. Values of 5 and above
were considered hepatocellular damage, ‘while values of 2 and below were considered as
cholestatic damage. The median R factor was 1.00 (1.00-3.00). While 55 (96.5%) of our
patients had cholestatic damage, hepatocellular damage was present in two (3.5%).

When albumin values were similarly categorized as <3 g/dL and >3 g/dL, the median OS
was 2.1 vs. 1.4 months in the group with albumin above 3 mg/dL (p=0.015) (Table 1).

In our patients, no pathology supporting chronic renal failure was present in the pre-
hepatic dysfunction, both in the past laboratory findings and in the current urinary system
ultrasound imaging. When the kidney functions were evaluated, the median OS was 2.72 vs.
1.41 months in the group with serum BUN values of 15 mg/dl and below and in the group with
over 15 mg/dl (p=0.016). In the group with creatinine values below 1.5 mg/dl, OS was
calculated as 2.2 vs. 0.98 months compared to 1.5 mg/dl and above (p<0.001) (Table 1).

Bile Duct Dilatation (BD) was detected in 19 (33%) of 57 patients with imaging methods.

In the evaluations made according to the patients who developed BD and therefore had

DOI: https://doi.org/10.2298/SARH220725097T Copyright © Serbian Medical Society
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Percutaneous Transhepatic Cholangiography (PTC) and those who did not have PTC, it was
determined that 16 (84.2%) of 19 patients underwent PTC procedure. The median OS was
calculated as 4.0 vs. 1.4 months in patients with BD compared to patients without dilatation
(p<0.001) (Table 1-2, Figure 1).

The patients were followed closely regarding coagulopathy, another consequence of liver
failure, and anti-VEGF therapy [5]. However, no thrombosis or bleeding was reported.

When the patients with BD were evaluated according to their subgroups, the median
serum ALT levels were calculated as 110 in the dilated group and 36.in the non-dilated group
(p=0.06). Other significant variables in bile dilatation were total and direct bilirubin values
(p<0.001, Table 1).

In the Spearman correlation analysis performed. between numerical variables, the
correlation of serum cholestasis enzymes with platelet, neutrophil, and lymphocyte values was
evaluated. It was determined that platelet values had a significant positive correlation with
bilirubin (total and direct bilirubin) and GGT, and neutrophil and lymphocyte values were also
positively correlated with GGT (Table 3).

The HALP score (Calculated by Serum Hemoglobin (g/dL) x Albumin (g/L) X
Lymphocyte (10°%L)/Platelet (10%L) method) was calculated for all patients. The median value
was calculated as 1.78 (0.23-16.60). The Cox regression analysis for the calculated HALP score

is given in Table 2.

DISCUSSION

Survival in hepatic dysfunction due to cancer is expressed in weeks. Therefore, early
identification of factors affecting this survival, initiation of treatment with optimal timing, or
early interventions for treatment will increase survival times. Liver biopsy is the gold standard

test for detecting liver damage and fibrosis. On the other hand, reasons such as the high cost,
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the risk of complications such as bleeding, the pathology results being time consuming, the
lack of a practical evaluation method, and the fact that 24 (42.1%) of our patients with liver
dysfunction consisted of patients with ECOG performance status of 3 and above, etc. have led
to the need to search for methods that can provide rapid results and have an impact on the
clinic. For this purpose, some laboratory parameters and clinical findings were evaluated in our
patients.

PTC was not implanted in any of our 38 patients who developed hepatic dysfunction but
did not have dilated biliary tract. However, PTC was inserted in 16 (84.2%) of our 19 patients
with bile duct dilatation. The longer survival of patients with bile duct dilatation was attributed
to the fact that PTC fitted with optimal timing, close clinical and inflammation marker follow-
ups, and early external biliary drainage could be provided, and therefore, a possible septic
picture that could develop was prevented early.

In some studies, the development of sinusoidal obstruction syndrome (SOS) has been
shown in patients treated with oxaliplatin-containing regimens [6-8]. In another study by Ward
et al., surgery-confirmed SOS was found in 24 of 60 patients who received neo-adjuvant
oxaliplatin-based chemotherapy for over 12 weeks [9-10]. In our study, SOS was diagnosed
with the revised European Society for blood and marrow transplantation (EBMT) criteria by
the presence of two of the following findings in addition to a total bilirubin value >2: painful
hepatomegaly, >5% weight gain, and ascites [11]. SOS was detected in a total of § patients. All
patients with SOS had received oxaliplatin-based treatment. Some reports state adding
bevacizumab to the neoadjuvant oxaliplatin-based regimen may reduce the incidence and
severity of oxaliplatin-related hepatic sinusoidal injury [10-13]. Of the 57 patients in our study,
16 received combined treatment with bevacizumab. Four (50%) of our patients with SOS had

received bevacizumab.
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Side effects of regimens containing irinotecan are more frequently associated with
steatosis and steato hepatitis [14]. Publications are stating that patients with steato hepatitis
have an overall survival difference of approximately 3 months compared to those without [15].
A total of 36 (63.1%) patients received irinotecan treatment at any step. In our study, a total of
32 (56.14%) patients had grade 1 and higher steatosis. Of these patients, 21 had received
irinotecan treatment.

We determined that young age is an important parameter of survival. Therefore, patients
with poor nutritional support should be considered when evaluating the significant survival
difference in albumin values of 3 and above.

Hypoalbuminemia usually indicates severe liverinjury with decreased albumin synthesis
[16]. Therefore, serum albumin level is included \in the Child-Turcotte-Pugh (CTP)
classification, a scoring system with prognostic significance in patients with liver cirrhosis
[17]. Serum albumin is alsordecreased in.nephrotic syndrome, as a negative acute phase
reactant, in widespread systemic inflammation, and in severe nutritional disorders.

Hypoalbuminemia is aggravated as aloumin synthesis is also affected by the addition of
hepatic 'dysfunction.to these clinical conditions, which are very common in many cancer
patients. It'was thought that the lower survival rate in patients with hypoalbuminemia was
primarily related to liver dysfunction and poor nutritional support in these patients.

Hepatorenal syndrome (HRS) is a clinical picture usually accompanied by acute renal
failure in patients with acute or chronic liver disease. Although it is usually seen in patients
with advanced cirrhosis, it can also be seen in portal hypertension due to metastatic tumors [18-
21]. Since our study was retrospective, although HRS was not diagnosed by considering the
diagnostic criteria, it was shown that adding hepatic dysfunction to renal failure reduces patient

survival.
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Some publications show that the HALP score can be used as a prognostic marker. In a
study by Topal U. et al., an indirect relationship between the HALP score and tumor budding
in patients with CRC was shown [22]. Another analysis by Yalav et al. found an independent
prognostic factor for survival in patients with CRC who underwent curative resection [23]. Our
study determined that the HALP score did not make a statistically significant contribution in
terms of survival. Therefore, it was thought that there is a need for studies on this subject with

more patients and including patients at all stages.

CONCLUSION

Although liver function tests have an importantplace in cancer patients, early detection
of liver dysfunction prolongs the survival of patients.. A significant proportion of hepatic
dysfunction in CRC patients develops with cholestatic occlusive damage. Therefore, in cases
with dilated biliary tract, PTC should not be delayed and should be seen as a priority. Drug
toxicities and even non-metastatic liver damage should also be considered since many of these

patients receive multiple drug therapies.

Conflict of interest: None declared.
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Table 1: Survival analyzes of demographic characteristics and laboratory parameters

Median OS (95% CI) p value
Age, median
<50 4.1 (01-11.25) 0.08
> 50 1.5(1.19-1.95)
Sex
Male 1.7 (0.91-2.5) 0.470
Female 1.3(1.1-1.4)
Glucose
<126 1.7 (0.85-2.5) 0.799
>126 1.5(1.2-1.8)
Alanine transaminase
<40 1.5 (0.74-2.4) 0.443
>40 1.6 (1.1-2.1)
Aspartate transaminase
<40 1.3(0.45-2.2) 0.108
>40 1.7 (1.2-2.1)
Alkaline phosphatase
<140 1.5(1.2-1.9) 0.948
> 140 1.7 (1.0-2.4)
Gamma-glutamyl transferase
<340 2.7.(1.11-4.34) 0.036
> 340 1.6 (1.12-2.04)
Albumin
<3 1.4(1.1-1.6) 0.015
>3 2.1(1.0-3.2)
International normalized ratio
<15 1.5 (1.0-2.0) 0.61
>15 1.3 (0.66-2.0)
Blood urea nitrogen
<15 2.72 (0.43-5.02) 0.016
>15 1.41 (1.09-1.73)
Creatinine
<15 2.2 (1.31-3.09) <0.001
>1.5 0.98 (0.84-1.12)
Hemoglobin
<11 1.4 (1.1-1.7) 0.211
>11 1.9 (1.1-2.6)
Bile duct dilatation
Present 4.0 (0.01-8.59) <0.001
Absent 1.4 (1.19-1.63)
Kaplan Meier survival analysis
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Figure 1. Overall survival related to blood urea nitrogen and creatinine in hepatic dysfunction
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Table 2. Survival analyzes of laboratory parameters (univariate and multivariate analyzes)

Univariate analysis Multivariate analysis
Parameters Hazard ratio . o
(95% Cl) p value Hazard ratio (95% CI) p value
Direct 0.89 (0.803-0.999) |  0.47 1.105 (0.956-1.278) 0.177
bilirubin
Gamma-
glutamy! 1.00 (1.000-1.001) |  0.37 1.001 (1.000-1.002) 0.002
transferase
Bloodurea | 4 5 (1.012-1.047) | 0.001 1.032 (1.012-1.053) 0.002
nitrogen
Ele{nog"’b'” 0.56 (0.321-1.003) | 051 0.761 (0.412-1.406) 0.384
Bile duct
dilatation, 3.26 (1.650-6.477) |  0.001 0.197 (0.077-0.506) 0.001
present
HALP score 0'93130(%27‘ 0.250 0:932 (0.819-1.050) 0.281

Cox Regression Analysis
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Table 3. Correlation of numerical variables

Direct Total Gamma- .
L T glutamyl Lymphocyte | Neutrophil Platelets
bilirubin | bilirubin
transferase
Direct bilirubin ; 1
S r 0.948™
Total bilirubin o <0001 1
Gamma-glutamyl r 0.018 -0.021 1
transferase p 0.892 0.877
Lymphocyte r 0.004 -0.005 0.317" 1
p 0.975 0.970 0.016
Neutrophil r -0.172 -0.204 0.268" 0.180 1
p 0.202 0.127 0.044 0.181
Platelets r 0.338" 0.322" 0.439™ 0.289" 0.379™ 1
p 0.010 0.014 <0.001 0.029 0.004
Spearman correlation analysis
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