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Background and study aim:
Hepatocellular  carcinoma (HCC) is
currently the fifth most common solid
tumor worldwide and the third leading
cause of cancer-related death.
Percutaneous ethanol injection (PEI) and
radiofrequency ablation (RFA) techniques
became well-known procedures for
controlling small HCC. Inflammation is a
major contributing factor to carcinogenesis
specially HCC. Inflammatory mediators
including interleukin-6 (IL-6) and neutrophil
to lymphocyte ratio (NLR) are good
candidates to stimulate tumor growth and
progression. The aim of this study was to
evaluate validity of using NLR and IL-6
as predictors of outcome of interventional
treatment for HCC.

Patients and methods: This study was
conducted on 136 patients with 145 focal
nodular HCCs of 5 cm or less between
2012 and 2015. They were divided into 2
groups, the first group included 72 patients
whom had NLR less than 5 and the second
group included 64 patients whom had NLR
equal or more than 5. Patients underwent
PEI or RFA. Clinical assessment, laboratory
evaluation and triphasic CT studies were
performed to all patients pre-treatment
and at 1, 6 and 12 months post treatment.
NLR and IL-6 level were performed to all
patients pre treatment and at 6 months
post treatment.

Results: The percentage of complete
ablation is highly significantly higher in
group | after 1 month but, there is no
significant difference between outcome of
treatment after 1 year in both groups one
year after treatment. Post-procedural 1L-6
showed highly significantly lower levels in
patients whose focal lesions remain
ablated till 1 year than in those who
showed multifocal or local recurrence,
while NLR did not show significant
difference among these groups. Post-
prcedural IL-6 levels were highly
significantly lower in survived than died
cases, while NLR did not show significant
differences between both groups at 1 year
follow up. There was no significant
difference in the post-procedural level of
NLR or IL-6 between the group who was
treated with ethanol injection and who
was treated with radiofrequency ablation
as regard the overall outcome at 1 year
follow up.

Conclusions: Pre-procedural NLR is a
good indicator of performance status, liver
profile, hematological profile and diameter
of focal HCC and also is a good predictor
for short term outcome (1-6 months) and
neither pre-procedural or post-procedural
NLR are predictors of long term outcome
or survival (1 year). Post-procedural IL-6
could be considered as a good predictor
not only for survival, but also for efficacy
of treatment.

INTRODUCTION

Hepatocellular carcinoma (HCC) is
the fifth most common form of cancer
worldwide and the third most common
cause of cancer-related deaths. HCC
often occurs in the background of a
cirrhotic liver [1]. Early  detection

strategies have increased the number
of small HCC amenable to curative
treatment [2]. Percutaneous ablation
under ultrasound guidance is currently
the best therapy for early-stage HCC
when resection or liver transplantation
is not possible [3].
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Inflammation is a major contributing factor to
carcinogenesis [4]. Cumulative evidence indicates
that inflammatory diseases predispose to the
development of different types of tumors [5].
HCC represents a classic case of inflammation
linked cancer and chemically or genetically
induced HCC depends on inflammatory signaling
[4]. Indeed, HCC almost always develops on a
background of chronic liver injury including chronic
hepatitis and cirrhosis, conditions regarded as
preneoplastic stages [6].

Inflammatory mediators including interleukin-6
(IL-6) and neutrophil to lymphocyte ratio (NLR)
are good candidates to stimulate tumor growth
and progression [7-10].

NLR is obtained by dividing the absolute neutrophil
count by the absolute lymphocyte count. NLR more
than or equal to 5 can be considered a valid cutoff
[9,10]. Patients with elevated NLR have a relative
lymphocytopenia and neutrophilic leukocytosis
which denote that the balance is tipped in favor
of protumor inflammatory response and is associated
with poor oncologic outcome [11]. That fact was
observed in many tumors [12-15].

Elevated NLR may correlate with a worse
prognosis in patients with HCC who underwent
any radiological intervention [16]. Preoperative
NLR more than or equal to 5 was an adverse
predictor of disease free and overall survival for
patients undergoing hepatic resection for HCC
[10]. Increased NLR significantly increases the risk
of HCC recurrence and recipient death in patients
undergoing transplantation for HCC [17].

IL-6 is essential to trigger hepatocyte proliferation,
liver regeneration and survival after partial
hepatectomy [18]. IL-6 was postulated to correlate
with the stage of liver cirrhosis [19,20]. IL-6 has
both differentiation and growth promoting effects
for target cells. It has also been hypothesized that
activation of IL-6 gene might trigger initial
events leading to oncogenic transformation. 1L-6
concentrations are also increased in patients with
HCC relative to normal subjects [19,20]. There
was a significant increase in serum IL-6
concentration of HCC patients as compared to
cirrhotic patients. Serum IL-6 level was positively
correlated with serum a-fetoprotein [20].

The aim of this study was to evaluate validity of
using NLR and IL-6 as predictors of outcome of
interventional treatment for HCC.

PATIENTS AND METHODS

This study was conducted in the Tropical Medicine
in cooperation with Radiotherapy and Clinical
Pathology Departments, Faculty of Medicine,
Zagazig University, Egypt, during period from
December 2012 to February 2015 and included
136 patients presented with 145 focal HCC
lesions who underwent Percutaneous Ethanol
Injection or Radio Frequency Ablation therapy.
Sample size estimation was performed by the
Institutional Review Board (IRB). The patients
were divided into 2 groups:

Group I: Contained 72 patients with 75 focal
lesions (69 patients had single lesion and 3
patients each had 2 lesions). These patients had
NLR less than 5.

Group II: Contained 64 patients with 70 focal
lesions (58 patients had single lesion and 6
patients each had 2 lesions). These patients had
NLR equal or more than 5.

The diagnosis of HCC in a patient with hepatic
focal lesion was based on triphasic CT scan
showing typical criteria for HCC (early
enhancement during arterial phase followed by
washout of contrast in porto-venous and delayed
phases).

All patients met the enrolment criteria: (i)
patients with single focal lesion <5 ¢m or three
lesions each <3 cm, (ii) liver cirrhosis of Child-
Pugh class A or B or non cirrhotic, (iii) platelet
counts >50000mm?, (iv) prothrombin concentration
>60% or INR <1.5, (v) adequate kidney functions
(serum creatinine < 2mg/dl). (vi) absence or
controlable ascites, (vii) performance status 0-2,
(viii) no history of hepatic encephalopathy, (ix)
no evidence of extrahepatic metastasis, (X) no
evidence of portal vein thrombosis and (xi) no
history of operation, chemotherapy, and ablative
therapy for the lesions.

Patients with Child-Pugh class C, vascular invasion,
extrahepatic metastasis and the patients with
coexistent haematological disorders or known
active infection (affecting total or differential
leucocytic count) were excluded.

A written informed consent was taken from all
included patients, and the ethical committee of
the university has accepted the study.

Pretreatment assessment

Pre treatment assessment of all patients was done
by full history taking, thorough clinical examination,
laboratory investigations including liver function,
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kidney function, Complete blood count including  dividing the absolute neutrophil count by the
total and differential WBC counts, a fetoprotein,  absolute lymphocyte count) and IL-6 measurement.
serological markers for HCV and HBV, NLR Radiological examination including ultrasound
(was calculated from the differential count by  and triphasic CT study.

RESULTS
Table (1): Comparison between studied groups as regard outcome of treatment after 1 month
Outcome of procedure Group I (n=72) Group 11 (n=64) ) Si
after 1 month No % No % X P g
Complete ablation 46 63.9 % 21 32.8 %
Partial ablation 26 | 361% | 43 | 672% | 09 [ <0001 [ (HS)

In our study the percentage of complete ablation is highly significantly higher in group | while, the
percentage of partial ablation is highly significantly higher in group II.

In our study the percentage of stationary outcome is significantly higher in group I. Otherwise; other
outcomes do not show significant differences between both groups as shown in table (2).

Table (2): Follow up of the patients with complete ablation in both groups 6 months after procedures

Outcome of procedures Gr?“p I Gro_up I p .
after 6 months n=46) n=21) X P Sig.
No % No %
Stationary 33 71.7 9 42.9 5.142 0.023 (S)
Multifocal 5 10.9 4 19 0.829 0.362 (NS)
Local recurrence 6 13 5 23.8 1.218 0.270 (NS)
Died 2 4.3 3 14.3 2.062 0.151 (NS)

Table (3): Correlation between preprocedural NLR and selected study parameters

Parameters rPreprocedural NLF;
Bilirubin (mg/dL) +0.214 0.012 (S)
PT (sec) +0.197 0.022 (S)
Hemoglobin (g/dL) - 0.452 <0.001 (HS)
Platelet count (x10°/mma3) - 0.455 <0.001 (HS)
Age (years) +0.519 <0.001 (HS)
Diameter of focal lesion (cm) +0.277 0.001 (HS)

There is a significant direct correlation between the mean pre-procedural NLR with bilirubin and
prothrombin time and a highly significant direct correlation with age and diameter of focal lesion and
a highly significant indirect correlation with hemoglobin and platelet count.

Table (4): Relation between post-procedural IL-6 and outcome after 1 year

Stationary Multifocal Local .
_ _ recurrence Test p Sig.
(n=35) (n=11) (n=10)
IL-6 KW
Mean 83.29 192.64 141.5
SD 90.21 153.30 135.19 13.341 1 0.001 (HS)

There is high significant difference between stationary, multifocal and local recurrence groups as
outcome after one year as regard post-procedural IL-6.
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Table (5): Relation between postprocedural IL-6 and survival after 1 year

| Survive (n=116) | Died (n=20) MW P Sig.
IL-6
Mean + SD 102.91 + 106.12 237.5+121.22
Median (Range) 70 (3 —437) 215.5 (65— 437) “4.727 | <0.001 { (HS)

There is high significant difference between survived and died groups after one year as regard post-

procedural IL-6.

DISCUSSION

Till the time this study is planned for in October
2012, many studies had been published to
evaluate validity of using either NLR or IL-6 as
predictors of outcome of interventional treatment
for HCC but - to our knowledge- no studies
including both NLR and IL6 in the same study.

Jang and collegues showed that IL-6 was the most
significant cytokine predictive of HCC survival.
A high serum IL-6 level appeared to reflect the
tumor burden, because it was significantly
associated with tumor size, stage and aggressiveness
such as portal vein invasion and metastasis [21].
Kim and collegues measured the level of 13
member of cytokine family in HCC patients and
found that Among the 13 cytokines tested in this
study, IL-6 was most strongly related to tumor
characteristics including tumor size, number, and
the presence of metastasis suggesting a significant
role of IL-6 in HCC progression [22].

In this study, the patients in group Il (NLR >5)
are highly significantly older than group I (NLR
<5). Also there is a highly significant direct
correlation between the mean preprocedural
NLR and age and this is not in agreement with
Huang et al. [16] who found no difference as
regard age while, there is no significant difference
as regard sex between both groups in agreement
with Fu et al. [31]. There is no significant
correlation between pre-procedural IL-6 and age
in agreement with many researchers [24,25,30].

As regard viral hepatitis profile, the mean pre-
procedural NLR was significantly higher in patients
who are infected by both hepatitis B and C viruses.
Between both groups there was no significant
difference in the percentage distribution of viral
markers in agreement with Liao et al. [23] but
not in agreement with Huang et al.[16] who
studied 145 patients, most of them was HBs Ag
+ve. IL-6 did not show any significant differences
between groups as regard viral hepatitis profile in
agreement with Chau et al. and Pang et al.
[24,25].

As regard clinical presentation right hypochondrial
pain was the most frequent symptom in both groups
while, lower limb edema and history of ascites
were present in group Il only with significant
difference in agreement with Gomez et al. [10]
but not in agreement with McNally et al[27] who
found no significant difference as regard
presence of ascites between both groups. There
was no significant difference as regard
ultrasonographic findings between both groups
in agreement with Pinato et al. [28].

The mean diameters of focal lesions were highly
significantly larger in group Il than group I. There
was a highly significant direct correlation between
the mean preprocedural NLR and diameter of
focal lesion in agreement with many researchers
[23,31,36] but not in agreement with Huang et al
and Motomuraet al. [16,29] because they studied
158 patients, 101 cases of them had received
previous lines of treatment for HCC before the
beginning of the study.

The explanation of that association is unclear.
One possible explanation is that patients with a
high NLR usually have an enhanced neutrophil
response. Circulating neutrophils could produce
and secrete pro-angiogenetic factors, including
VEGF [37], interleukin- 8 (IL-8) [38] and MMP
[39] which may promote tumor growth. Another
explanation is that the host’s immune response to
tumors depends on lymphocytes, and patients
with a high NLR have relative lymphocytopenia
and neutrocytosis. Lymphocyte-mediated antitumor
immune reaction is attenuated in these patients.
On the other hand, neutrocytosis can inhibit the
cytolytic activity of lymphocytes, natural killer cells,
and activated T cells. Thus, both lymphocytopenia
and neutrocytosis may be important factors in
tumor progression.

There was no significant correlation between the
mean preprocedural IL-6 and diameter of focal
lesions. Also IL-6 did not show significant
difference in its level between large and small
focal lesions in agreement with Parasole et al
[30] but not in agreement with Jang et al. and
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Pang et al. [21,25] who proved that high levels
of serum IL-6 were associated with larger tumor
diameters in HCC patients and they considered
the high serum IL-6 levels as a novel tumor
marker for HCC.

There was no significant difference as regard
number of focal lesions in both groups. There were
no significant differences in the mean preprocedural
NLR and the number of focal lesions in agreement
with Motomura et al. [29] and not in agreement
with McNally et al. [27] who studied 103 HCC
patients with multifocal lesions and most of them
had more than 3 focal lesions. Also there was no
significant differences in the mean preprocedural
IL-6 and the number of focal lesions in
agreement with many researchers [21, 24,25,32].

There was no significant difference in the percentage
distribution of Child-Pugh classes between both
groups before procedure. After procedure there
was highly significant downgrading in Child-
Pugh classes in patients of group Il than group I.
This downgrading could be due to the inflammatory
response induced by the locoregional treatment
which is more prominent in group 1l or due to the
natural history of cirrhosis itself. There was no
significant correlation between the mean pre-
procedural NLR and Child-Pugh classes in
agreement with some researchers [28,35] but not
in agreement with Fu et al. [31] who studied 282
Chinese patients with HBV-associated HCC after
radical hepatectomy. Hence, the etiology of
HCC may affect the predictive ability of NLR.

There was no significant correlation between the
mean preprocedural IL-6 and Child-Pugh classes
in agreement with Parasole et al. [30] and not in
agreement with Kim et al[22] who measured the
level of 13 member of cytokine family in Korean
HCC patients and found significant association
between IL-6 and Child-Pugh class.

The liver profile tests were more deranged in
patients with elevated NLR who showed more
derangement after locoregional treatment than
patients with normal NLR. Patients with elevated
NLR showed also elevation in serum creatinine
after locoregional treatment which is absent in
patients with normal NLR.

Although the impaired synthetic function
accompanying chronic liver disease is a main
determinant of reduced serum albumin, this
reduction also reflects subclinical inflammatory
response and malnutrition. These overlapping
conditions affect the prognosis of cancer patients.

147

Hepatic albumin biosynthesis is downregulated
by proinflammatory stimuli as part of a negative
acute phase reaction, in patients with malignancy
[40]. This is obvious in this study where serum
albumin significantly reduced after ethanol injection
or radiofrequency ablation in both groups. The
cell death that occur after these maneuvers leads
to production of macromolecules called damage
associated molecular patterns (DAMPS) that
trigger the production of cytokines and other
proteins that regulate and amplify the
inflammatory response with its consequences [4].

There was a significant direct correlation between
the mean preprocedural NLR and bilirubin and
prothrombin time. 1L-6 did not show any correlation
with these laboratory results in agreement with
Chau et al. and Pang et al. [24,25].

Hemoglobin and platelet count were highly
significantly lower in group Il before and after
procedure while, after procedure there were
highly significant lowering in hemoglobin, platelet
count and white blood cells count in both groups.
There was a highly significant indirect correlation
between the mean preprocedural NLR and
hemoglobin concentration and platelet count.
That was not in agreement with Fu et al. [31].

In this study alpha fetoprotein showed highly
significant decrease in group | and significant
decrease in group Il after procedure while no
significant difference in its level between both
groups either before or after procedures. Neither
preprocedural NLR or I1L-6 showed any correlation
with alpha fetoprotein in agreement with
Motomura et al. and Parasole et al. [29,30] but
not in agreement with Wang et al [36] who
studies 101 patients, most of them had larger
focal lesion from 5 up to 8 centimeters and found
direct correlation between NLR and alpha
fetoprotein.

There was a highly significant direct correlation
between the mean preprocedural NLR and the
mean postprocedural NLR in agreement with
Huang et al. [16] but not in agreement with
McNally et al. [27] who studied 103 HCC
patients underwent TACE. This may be
attributed to the effect of TACE as different
procedure on NLR.

After procedure, IL-6 increased in group | and
decreased in group Il insignificantly and there
was highly significant difference in the level of
postprocedural IL-6 between both groups in
agreement with Chau et al.[24] but not in
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agreement with Erinjeri et al. [34]. Both studies
showed change in the level of IL-6 but no study
of them classified patients from the start
according to NLR.

The percentage of complete ablation was highly
significantly higher in group | while, the percentage
of partial ablation was highly significantly higher
in group Il in agreement with Fu et al.[31] but
not in agreement with Sullivan et al. [35] who
studied lower number of cases (75 HCC patients)
who underwent different procedures as resection,
surgery or transplantation. The mean
preprocedural NLR was highly significantly
higher in patients with partial ablation than
patients with complete ablation in agreement with
Liao et al. [23] but not in agreement with
McNally et al. [27] who studied 103 HCC
patients underwent TACE and found no
statistically significant difference in the mean
preprocedural NLR between the partial and
complete ablation. IL-6 did not show significant
difference between patients with partial ablation
or patients with complete ablation in agreement
with Chau et al. and Pang et al. [24,25].

The percentage of stationary outcome was
significantly higher in group | than group Il 6
months after procedure while, one year after
procedure there was no significant difference
between outcome of complete ablation in both
groups. Also follow up of all patients in both
groups one year after procedures showed that
there was no significant difference as regard
outcome of procedures in both groups. The mean
preprocedural NLR levels did not show significant
difference between groups with different outcomes
not in agreement with Liao et al.[23] who studied
256 HCC patients underwent surgery with longer
duration of follow up. IL-6 levels did not show
any significant difference between groups with
different outcomes in agreement with Pang et
al.[25].

There was no significant difference in one year
survival between both groups. Also there was no
significant difference in the mean preprocedural
NLR between the survived and died groups in
agreement with Fu et al.[31] but not in
agreement with Pinato et al.[28] who performed
a meta analysis of 578 HCC patients underwent
different lines of treatment as surgery,
interventional radiology, sorafenib or
chemotherapy. Also, there was no significant
difference in the mean preprocedural 1L-6 between
the survived and died groups in agreement with

Chau et al.and Parasole et al. [24,30] but not in
agreement with Pang et al.[25] who studied only
80 patients underwent resection. Also not in
agreement with Jang et al.[21] who studied 110
patient underwent TACE.

In this study, the measurement of NLR and IL-6
was done after six months after procedure in
order to limit the influence of post procedure
inflammation on the results. A study made by
Erinjeri et al. [34] showed that percutaneous
thermal ablation in HCC patients invokes an
inflammatory response that is characterized by
elevation in the plasma levels of specific
cytokines. IL-6 and IL-10 show the most robust
increases in plasma levels within 48 hours of
ablation. Also they showed that in patients
undergoing image-guided ablation, heat-based
ablation techniques showed 3.5 fold increases in
IL-6 levels compared with a 54 fold increase
with cryoablation. Some researchers showed that
after open surgical radiofrequency ablation of
hepatic malignancy, IL-6 levels increased 4 fold
and after open hepatic cryoablation, IL-6 levels
increased more than 100 fold [41,42].

The postprocedural IL-6 showed highly significant
difference among patients with different outcomes
at one year follow up while, postprocedural NLR
did not show any significant difference among
different outcomes or survived and died groups.
So, postprocedural IL-6 could be considered as a
good predictor not only for survival, but also for
efficacy of treatment in agreement with Wong et
al.[43] who proved that patients with hepatitis B
and a high plasma level of IL-6 have HCC free
survival three times shorter than patients with
low IL-6 levels, even after controlling for age,
gender, cirrhosis, use of antiviral treatments,
hepatitis B virus DNA, and peak alanine
aminotransferase levels. This is not in agreement
with Chau et al. [24] who found no significant
difference in the outcome between patients with
high or low levels of serum IL-6 and with
Parasole et al. [30] who failed to confirm that
serum IL-6 correlates with HCC stage or
prognosis.

Theoretically, NLR and IL-6 were expected to
decrease after procedure because necrotic tumor
cells can generate a permanent immunogenic
source of tumor antigens (in situ tumor vaccine)
for the induction of antitumor immunity. Previous
reports described spontaneous regression of
pulmonary metastases from renal cell carcinoma
after thermal ablation of primary tumor Sanchez-
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Ortiz et al. [44] or regression of multiple
pulmonary metastases after ablation of single
metastasis [45].

Induced immune response after interventional
procedure is mostly weak, and not sufficient for
the complete eradication of established tumors or
durable prevention of disease progression, but it
could produce a favorable effect on the outcome
and survival Dan et al. [46] but in some patients,
the balance between host inflammatory response
and immune response is tipped in favor of pro-
tumor inflammatory response where 1L-6 remain
high or increased after interventional treatment
and predicts poor oncologic outcome. In this
group of patients, it is reasonable to manipulate the
systemic inflammatory response through targeted
anti-inflammatory mediators such as IL-6
blocking antibodies Chua et al.[26]. There was no
significant difference in the postprocedural level of
NLR or IL-6 between the group who was treated
with ethanol injection and who was treated with
radiofrequency ablation as regard the overall
outcome at 1 year follow up.

The conflict between results of different studies
of NLR or IL-6 may be attributed to differences
in age, performance status, Child-Pugh classes as
some studies included Child C, different races and
population, different criteria of selection of HCC
patients as presence of metastasis, portal vein
invasion, larger diameter of focal lesions or different
alpha fetoprotein levels, different predisposing
factors of HCC including different serology of viral
hepatitis, also use of different lines of treatment
as percutaneous ablation, transarterial chemo-
embolization, systemic chemotherapy, hepatic
resection, sorafenib, liver transplantation or
mixed lines of treatment.
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