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Factors contributing to survival in hepatic
dysfunction due to colorectal cancer
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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 aim was to deter-
mine 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 vs. 1.4 months in
patients with BD compared to patients without BD (p < 0.001). Survival times were significantly higher
in patients with BD 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 BD was attributed to the opti-
mal timing of the percutaneous transhepatic cholangiography 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; surviv-
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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 is ranked third
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 dam-
age is evaluated with alanine aminotransferase
(ALT) concentrations, and bile cholestasis is as-
sessed 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 con-
sidered 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 intrahe-
patic or extrahepatic biliary obstruction [3]. It
has also been reported that some cancer-related
immunological factors may increase cholestasis
and inflammatory liver damage. Development
of liver dysfunction secondary to metastatic
CRC is considered a poor prognosis and re-
duces median survival to only a few weeks [4].
Our study aimed to determine the param-
eters that contribute to the survival of CRC
patients with hepatic dysfunction, regardless
of the development of liver metastasis, and to
draw the patients’ attention to the positive ef-
fects on survival when the most appropriate
clinical approaches and optimal treatment are
performed with the earliest timing.

METHODS

The patients aged 18 years and older who were
hospitalized and followed up with liver dys-
function and diagnosed with CRC at our health
center in the last two years were included in the
study. The study was conducted in accordance
with the Declaration of Helsinki. Patient infor-
mation was recorded by retrospectively scan-
ning the hospital database. Patients who did not
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meet the inclusion criteria as well as 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 glu-
cose, ALT and AST, total bilirubin, direct bilirubin, ALP,
GGT, albumin, international normalized ratio, blood urea
nitrogen, and creatinine parameters, as well as bile duct
dilatation (BD), 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 (IBM Corp., Armonk, NY, 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 x* 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.

RESULTS

A total of 57 patients were included in the study by scan-
ning 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 (ECOG) 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 high-
er, 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 deter-
mining the possible type of liver injury in patients, was
calculated based on serum ALT and ALP levels. Values
of five and above were considered hepatocellular damage,
while values of two and below were considered as choles-
tatic damage. The median R factor was 1 (1-3). While 55
(96.5%) of our patients had cholestatic damage, hepatocel-
lular damage was present in two (3.5%).

When albumin values were similarly categorized as
<3 g/dLand >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 sys-
tem ultrasound imaging. When the kidney functions were
evaluated, the median OS was 2.72 vs. 1.41 months in the
group with serum blood urea nitrogen values of 15 mg/dl
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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).

Table 1. Survival analyzes of demographic characteristics and labora-
tory parameters

Parameters Median OS (95% Cl) ‘ p value
Age, median
<50 4.1(0.1-11.25) 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 (1-2.4)
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(1-3.2)
International normalized ratio
<15 1.5(1-2) 0.61
=15 1.3 (0.66-2)
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
=15 0.98 (0.84-1.12)
Hemoglobin
<M 1.4(1.1-1.7) 0.211
=11 1.9(1.1-2.6)
Bile duct dilatation
Present 4 (0.01-8.59) < 0.001
Absent 1.4(1.19-1.63)
Kaplan—-Meier survival analysis

BD was detected in 19 (33%) of 57 patients with imag-
ing methods. In the evaluations made according to the
patients who developed BD and therefore had percutane-
ous 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 vs. 1.4 months in patients with BD
compared to patients without dilatation (p < 0.001) (Tables
1 and 2, Figure 1).

The patients were followed closely regarding co-
agulopathy, another consequence of liver failure, and
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Table 2. Survival analyzes of laboratory parameters (univariate and multivariate

analyzes)

Univariate analysis Multivariate analysis
Parameters Hazard ratio Hazard ratio (95%

(95% Cl) p value a p value
Direct bilirubin 0.89(0.803-0.999) | 0.47 |1.105(0.956-1.278)| 0.177
g:nmsrfzzg('e“ta ™Y1 4.00(1.000-1.001) | 037 | 1.001(1.000-1.002) | 0.002
Blood urea nitrogen | 1.02 (1.012-1.047) | 0.001 | 1.032(1.012-1.053) | 0.002
Hemoglobin > 11 0.56 (0.321-1.003) | 0.51 |0.761(0.412-1.406) | 0.384
E'r':s‘:zft dilatation. | 3 56 (1.650-6.477) | 0.001 | 0.197 (0.077-0.506) | 0.001
HALP score 0.933(0.827-1.054) | 0.250 |0.932(0.819-1.050) | 0.281

Cox Regression Analysis

|
AL\ BUN, Median 0S 2.72 Vs. 1.41 Months, p=0.016

iR

101

—IBUN<15 -+
—IBUN->15 - orl
5
; 051 1
E: 1 =
3 e
2 ] £
[4 l ]
g 04 ?_.,
Y i

Creatinin

Median OS: 2.2 Vs 0.9 months, p<0.001

T T
10,00 1500

Months

En

2000 2500

100
Months

1500

2000

500

dysfunction

1.0
Bile Duct Dilation

0.6

Overall Survival

0.4

0.2+ L

. No
Yes

Median OS 4.0 Vs 1.4 months
p<0.001

& 12
Months

T
18

T
24

Figure 2. Overall survival in bile duct dilation

Table 3. Correlation of numerical variables

Figure 1. Overall survival related to blood urea nitrogen and creatinine in hepatic

anti-vascular endothelial growth factor ther-
apy [5]. However, no thrombosis or bleeding
was reported.

When the patients with BD were evaluated
according to their subgroups, the median se-
rum 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 val-
ues (p < 0.001, Table 1).

In the Spearman correlation analysis per-
formed between numerical variables, the cor-
relation 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 he-
moglobin (g/dL) x albumin (g/L) x lympho-
cyte (10°/L) / platelet (10°/L) method) was
calculated for all patients. The median value
was calculated as 1.78 (0.23-16.6). 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, 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 three and above, etc.

have led to the need to search for

methods that can provide rapid

. Gamma- :
Parameters bpl.'reg b.IOti)l. glutamyl | Lymphocyte | Neutrophil | Platelets re'sqlts and have an impact on the
thrubin | bilirubin | 2 e e clinic. For this purpose, some labo-
] o r ratory parameters and clinical find-
Direct bilirubin = ! ings were evaluated in our patients.
r | 0.948" PTC was not implanted in any of
Total bilirubin 1 .

p | <0.001 our 38 patients who developed he-
Gamma-glutamyl | r | 0.018 | -0.021 : patic dysfunction but did not have
transferase p | 0892 | 0877 dilated BD. However, PTC was in-
r | 0004 | -0.005 0.317° serted in 16 (84.2%) of our 19 pa-

Lymphocyte 1 . . .
p | 0975 | 0970 0.016 tients with BD. The longer survival
Neutrophil r | -0172 | -0.204 | 0.268 0.180 : of patients with BD was attributed
p | 0202 | 0.127 0.044 0.181 to the fact that PTC fitted with op-
Platelets r | 0338 | 0322° | 0439" 0.289° 0.379" ] timal timing, close clinical and in-
p | 0010 | 0.014 | <0.001 0.029 0.004 flammation marker follow-ups, and
Spearman correlation analysis early external biliary drainage could
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be provided, and therefore, a possible septic picture that
could develop was prevented early.

In some studies, the development of sinusoidal obstruc-
tion syndrome (SOS) has been shown in patients treated
with oxaliplatin-containing regimens [6, 7, 8]. In another
study, surgery-confirmed SOS was found in 24 of 60 pa-
tients who received neo-adjuvant oxaliplatin-based che-
motherapy for over 12 weeks [9, 10]. In our study, SOS
was diagnosed with the revised European Society for
Blood and Marrow Transplantation criteria by the pres-
ence 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 eight
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.

Side effects of regimens containing irinotecan are more
frequently associated with steatosis and steatohepatitis
[14]. Publications are stating that patients with steatohepa-
titis have an overall survival difference of approximately
three 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 sup-
port should be considered when evaluating the significant
survival difference in albumin values of three and above.

Hypoalbuminemia usually indicates severe liver injury
with decreased albumin synthesis [16]. Therefore, serum
albumin level is included in the Child-Turcotte-Pugh clas-
sification, a scoring system with prognostic significance in
patients with liver cirrhosis [17]. Serum albumin is also
decreased in nephrotic syndrome, as a negative acute phase
reactant, in widespread systemic inflammation, and in se-
vere nutritional disorders.
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daKTopu Koju gonpuHoce NpexunsibaBakby 60n1eCHUKaA ca AUCPYHKLMjOM jeTpe

ycnea KO0OPEeKTaHOI KapuMHOMa
®atux Taj, MycTada byjykop, Ajwe Ouak JypaH

bonHuua,AbaypaxmaH KypracnaH 3a 00yKy 1 ucTpaxusarbe oHKonoruje y AHkapu, Ofierberbe 3a MeguLMHCKY OHKonorujy, AHkapa, Typcka

CAXETAK

YBop/Linm KonopekTtantu kapumHom (KPK) TpeHyTHO je Tpehu
Hajuewhn pak y CjeamrbeHnm [IpxaBama 1 YrHN 0Ko 8,5% cBrX
CMPTHWX CNlyYajeBa NMOBE3aHMX Ca PaKOM.

v Hawe cTyauje 6uo je fa ce ugeHTMOMKYjy napameTpu
Koju fonpuHoCe npexusibaBaky 6onecHnKa ca KPK ca amc-
dyHKUMjoM jeTpe, ob6pahajyhiv naxiby Ha MO3UTBHE epeKTe Ha
NpexvB/baBatbe y HajNPUKAAAHMUM KIUHUYKAM MPUCTYNMA.
Mertope Hawa ctyguja je obyxsatuna 6onecHuke ca KPK koju-
Ma je AujarHocTMKoBaHa ANCdyHKLMja jeTpe TpaanLoHanHUM
TecToBrMa GyHKLWje jeTpe 1 Koju Cy npaheHm y Halloj 6011HNLM
y nocnegme fge roguHe. Crone npexuerbaBatba aHanm3paHe
Cy of noyeTKa OTKasmBara jeTpe.

Pesyntatm Y cTyaujy je yKibyuyeHo yKyrnHo 57 6onecHuka, 44
6onecHuKa (77,2%) nmana cy KapuunHom gebenor upesa, 13
X (22,8%) 6vnn cy 6onecHuum ca KPK, a 14 (24,56%) »eHe.
OTKpurBEHa je gunataumja Xy4Hux kaHana kog 19 (33%) og 57
6onecHuKa ca ciMkoBHUM MeToaama. Meaujan OC je n3pauy-
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HaT Kao 4 Hacripam 1,4 MeceLia Kog 60/1eCH1Ka ca AunaTaLyjom
XKYYHUX KaHana y nopehemy ca 6onecHuurma 6e3 gunatauyje
(p < 0,001). Bpeme npexuBrbaBakba je 610 3HauajHo Behe Ko
6onecHuKa ca aunataumjom bunmjapHor TpakTa y nopehery ca
OHMMa 6e3 Annatauuje, 1 Kog 6onecHuKa 6e3 bybpexkHe UHCY-
duupmjeHymje y nopehetrby ca OHVMa ca 0TKasmBakem Gybpera.
3aksbyuak Kop 6onecHnKa obonenux of paka ca AnchyHKLmjom
jeTpe, oHU ca fofaTHOM 6y6PEXHOM MHCYULIUjEHLIMjOM UManV
cy Kpahe BpeMe npexuBrbaBaka 1 owmjy nporHo3y. [lyxe
npexuBrbaBare 60NeCHVKa ca AunaTaLmnjom XyUYHVX KaHana
6110 je 360r ONTUMANHOT BPeMeHa NepKyTaHe TpaHCXenaTnyKe
XonaHrnorpaduje, NaxmbUBOr KIMHWUYKOT Mpahera 1 KoHTpone
MapKepa ynare v paHe npeBeHLje CrofbHe APeHae Xy4HUX
nyTeBa, LWTo oMoryhasa cnpeyaBarbe Moryhnx centuykmx Kom-
nnvKaumja y paHoj dasu.

KrbyuHe peun: KonopekTanHu KapLuyHom; AUchyHKLja jeTpe;
nepKyTaHa TpaHCxenaTnyHa bunujapHa fpeHaxa; Npexnsrba-
Batbe
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