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Abstract Background: Neutrophil to lymphocyte ratio (NLR), platelet to lymphocyte ratio (PLR), and
prognostic nutritional index (PNI), are immunonutritional indices, have been shown as an independent factor to
predict postoperative recurrence and/or overall survival in patients with hepatocellular carcinoma (HCC). Aim: to
validate neutrophils-to-lymphocytes ratio (NLR) as a predictor of post radiofrequency ablation recurrence of
hepatocellular carcinoma (HCC). Patients and methods: This cross sectional prospective study was conducted on
50 Egyptian patients had radiofrequency ablation for HCC within Barcelona clinical liver cancer (BCLC) stage A.
Pre-treatment laboratory tests and imaging were used to measure NLR, PLR, PNI, Child-Pugh (CTP score, tumor
number and tumor size. HCC recurrences were followed after three month. Results: According to NLR cut-off value,
the patients with NLR >1.73 had larger tumour size, and higher rates of tumor multiplicity .After 3 month follow up
30/50 (60%) patients had tumour recurrence. Regarding recurrence after RFA showed that CTP class B (P<0.05),
tumor size (P<0.05), higher rates of tumor multiplicity (P<0.05), decrease PNI (P<0.001) and increased NLR
(P<0.05) after RFA and at baseline were found to be worse prognosis. A receiver-operating characteristic (ROC)
analysis was used to classify patients as follows: NLR-PNI 0 group (NLR≤1.73 and PNI > 11.74), NLR-PNI 1 group
(NLR > 1.73 or PNI ≤ 11.74) and NLR-PNI 2 group (NLR > 1.73 and PNI ≤ 11.74). The patients with NLR-PNI 2
group had increase in number of portahepatis lymph node, number and size of tumor, decrease serum albumin and
change in PNLR. Multivariate analyses suggested increased NLR (hazard ratio [HR] =2.09; 95% confidence interval
[CI] =1.88–2.55; P<0.05), increased PLR (HR=0.07; 95% CI=0.06–0.08; P<0.05), and increased AFP (HR=59.20;
95% CI=-99.74–638.78; P<0.05) contributed to post-RFA mortality. Conclusion: High blood NLR after RFA is a
predictor for worse survival and also can predict recurrence of HCC. Higher NLR-PNI score predict a worse
prognosis in patients who underwent RFA.
Keywords: hepatocellular carcinoma, Radio Frequency Ablation (RFA), neutrophil to lymphocyte ratio
Cite This Article: Eman M. Abdel Rahman, Fatma M. EL-Senosy, Ayman Alsebaey, and Shiamaa A.
Hussien, “Neutrophil to Lymphocyte Ratio as Predictive Marker of Recurrence of HCC after Radiofrequency
Ablation.” American Journal of Clinical Medicine Research, vol. 7, no. 1 (2019): 1-8. doi: 10.12691/ajcmr-7-1-1.

1. Introduction
Hepatocellular carcinoma (HCC) represents about 90%
of primary liver cancers and is the sixth most frequent
malignancy and the third most common cancer-related
cause of death worldwide [1]. Despite advanced improvements
in therapeutic modalities, the long-term outcomes remain
unsatisfactory due to high incidence of tumor recurrence
[2].
In the treatment of hepatocellular carcinoma (HCC),
fewer than 40% of patients are candidates for surgery, and
the rate of recurrence after curative surgery is high [3].
Percutaneous Radio Frequency Ablation (RFA) is one
of the most widely used local ablation therapies for HCC,
with a high complete ablation rate of >85% for solitary
tumors <5 cm in diameter or up to 3 tumors with a
maximum diameter of 3 cm [4,5]. Also it is an exciting

approach to destroying inoperable primary tumors or
metastases in the liver [3].
Two previous randomized controlled trials have suggested
that RFA is as effective as resection in terms of overall
survival (OS) and disease free survival times [6,7].
However, RFA is associated with a high incidence of
postoperative recurrence. It has been reported that the
cumulative 5-year recurrence rate of patients undergoing
RFA is >70% [8,9].
Systemic inflammatory response was considered as
an important factor influencing HCC recurrence and/or
overall survival for patients with HCC following liver
resection, liver transplantation, or RFA [8].
Some inflammation-based prognostic systems, such
as neutrophil to lymphocyte ratio (NLR), platelet to
lymphocyte ratio (PLR), prognostic nutritional index
(PNI), and so forth, have been developed by previous
investigations to predictive postoperative recurrence
and/or overall survival [9].
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An elevated ratio of peripheral neutrophils-to-lymphocytes
(NLR) has been recognized as a poor prognostic
indicator in various cancers. However, the consistency and
magnitude of the prognostic impact of NLR are unclear
[10].
Aim of the work: To validate neutrophils-to-lymphocytes
ratio (NLR) as a predictor of post radiofrequency ablation
(RFA) recurrence of HCC.

2. Patients and Methods
This perspective study was conducted on 50 Egyptian
patients with HCC. They were selected from patients
attending the HCC clinic and received RFA as initial
treatment in Department of Radiology at National Liver
Institute Menoufia University during the period from
September 2016 and November 2017. This study was
conducted at Faculty of medicine "Gilrs", AL-Azhar
University and HCC multidisciplinary clinic, hepatology
department, National Liver Institute, Menoufia University.
An informed consent was obtained from all patients before
getting them involved in the study. Also approval of
ethical committee of faculty of medicine Al-Azhar
University was obtained.
The diagnosis of HCC was carried out according to the
American Association for the Study of Liver Diseases
(AASLD) Practice Guidelines that proposed that one
imaging technique (CT or MRI) showing the HCC
radiological hallmark suffices for diagnosing tumors
above 1cm in diameter in cirrhotic patients [11]. And
these patients had a follow-up period of more than 3
months (if patients remained alive).All patients who met
the inclusion criteria were enrolled in this study. The
Inclusion criteria were: patients with HCC (single or
multinodular focal lesion(s), Adequate baseline liver
function (Child–Pugh grade A or B), and no clinical
symptoms or signs of sepsis.
Patients who fulfilled the following criteria were
excluded:Patients with DM, corticostiroid therpy,Obese
with body mass index more than 30Kg/m2, patients on
Immunomedulators treatement and autoimmune hepatitis .
For all patients, demographic information, etiology of
liver disease, performance status, the Child-Turcotte-Pugh
(CTP) score and its constitutive variables, were recorded.
All baseline data were determined at the time of HCC
diagnosis and before therapy was instituted.
All patients underwent a thorough assessment of
history, complete clinical examination, BMI body weight
(kg)/height2(m), liver function tests (Serum albumin,
bilirubin, alanine transaminase (ALT) and aspartate
transaminase (AST) with calculation of prognostic
nutritional index (PNI) international normalized ratio
(INR) and Serum Alfa fetoprotein level (AFP), and serum
creatinine.
Complete blood picture (CBC) was done on sysmex
KN21 with calculation of neutrophil-to-lymphocyte ratio,
platelet to lymphocyte ratio and platelet multiple
neutrophil to lymphocyte ratio. All of them were done on
cobas 311 clinical chemistry auto-analyzer from ROCH
diagnostic company.
Imaging examination was done including: Abdominal
ultrasonography, Triphasic CT abdomen and or dynamic

MRI abdomen, and Focal lesion biopsy only if the
diagnosis is not clear with 2 imaging modalities.
Tumour staging information (including number of focal
lesions and maximum diameter of contrast-enhancing
lesions), Child–Turcotte–Pugh class [12] and Barcelona
Clinic Liver Cancer (BCLC) stage [13], were determined
at the beginning of the study for all patients.
Patient with BCLC stage A; single focal lesion ≤5cm
or 3 focal lesions the largest ≤3cm will undergo
radiofrequency ablation.
RFA was performed by using an RFA system (RITA
Medical Systems Inc., Mountain View, CA, USA). The
access routes were determined by contrast-enhanced
computed tomography (CT) or ultrasound. All procedures
were performed percutaneously, under general or local
anesthetic, by two qualified interventional radiologists
with the guidance of real-time ultrasonography or X-ray.

2.1. Assessment of Therapeutic Responseand
Recurrence
One month after each RFA procedures, imaging
examinations including liver US and triphasic CT were
performed routinely.A response to RFA was classified as
complete ablationindicated by the absence of contrast
enhancement in the ablationzone. The new recurrence
was assessed after 3 months by US and triphasic CT
examination.
Inflammation based index and score. The NLR was
defined as the absolute neutrophil count divided by the
lymphocyte count [14]. The PNI was calculated as follows:
albumin (g/L) + 0.005 × absolute lymphocyte count (mm3)
[15].
A receiver-operating characteristic (ROC) analysis was
used to classify patients as follows: NLR-PNI 0 group
(NLR ≤ 1.73 and PNI >11.47), NLR-PNI1 group
(NLR >1.73 or PNI ≤ 11.47) and NLR-PNI 2 group
(NLR >1.73 and PNI ≤ 11.47).
The PLR was estimated as the absolute platelet count
divided by the lymphocyte count. PNLR was calculated
as follows: platelet multiply neutrophil divided by
lymphocyte count.
Post RFA NLR, PLR, PNI, and PNLR were calculated
on the first and three months after RFA. Change of PNLR
was calculated by post RFA PNLR minus preRFA PNLR.
If the postoperative PNLR minus preoperative PNLR
was >0, the change of PNLR was considered as increased,
if not, it was considered as decreased.
Overall Survival (OS) was assessed. The OS time was
defined as the interval between the RFA treatment and the
date of death or the last follow up.

2.2. Statistical Analysis
Data were collected, revised, coded and entered to
the Statistical Package for Social Science (IBM SPSS)
version 20. Qualitative data were presented as number and
percentages while quantitative data were presented as
mean, standard deviations and ranges when parametric.
The comparison between two groups with qualitative data
were done by using Chi-square test and/or Fisher exact
test was used instead of Chi-square test when the expected
count in any cell was found less than 5.The comparison
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between two groups regarding quantitative data with
parametric distribution was done by using Independent
t-test. Spearman correlation coefficients were used to
assess the correlation between two quantitative parameters
in the same group. The confidence interval was set to 95%
and the margin of error accepted was set to 5%. So, the
p-value was considered significant as the following:
P > 0.05: Non-significant. P < 0.05: Significant .P < 0.001:
Highly significant.
ROC-curve: Receiver Operating Characteristic curve
analysis
Sensitivity: Probability that the test results will be positive
when the disease is present (true positive rate, expressed as a
percentage).
Specificity: Probability that the test results will be
negative when the disease is present (true negative rate,
expressed as a percentage).
PPV: Positive Predictive value (probability that the
disease is present when the test is positive).
NPV: Negative Predictive value (probability that the
disease is present when the test is negative).
Accuracy: the ratio of the true positive and true
negative on all patients.

3. Results
Baseline characteristics: This study was conducted on
50 Egyptian patients with HCC who had undergone RFA
as initial treatment. They were 41 males (82%) and 9
females (18%) and their ages ranged between (40-70)
years with mean (59.52± 7.28 years), and 25 (50%)
patients had a single nodule while 25 (50%) had multiple
nodules. With respect to etiology of HCC there were thirty
four patients (68%) was hepatitis C virus, None of the
studied patients had a history of hepatitis B and in 10
patients (20%) the etiology was unknown, 32 patients
(64%) gave history of bilharziasis, 29 patients(58%) received
tartar emetic injection. The diameters of the initial tumors
ranged from 2.5 to 8.6 cm, with a median of 4 cm. With
regard to staging all patients belonged to BCLC stage A.
According to Child-Turcotte-Pugh score there was 44
patients (88%) with Child- "A" while 6 patients (12%)
Child "B”. The diagnosis of HCC was carried out according
to the American Association for the Study of Liver
Diseases (AASLD) Practice Guidelines that proposed that
one imaging technique (CT or MRI).The mean values and
SD of the pre RFANLR, PNI, PLR and PNL Rand the
median values and ranges of AFP shown in Table 1.
After a follow-up period of 3 months, 30 (60%) patients
had new recurrent tumour (s) where as 10 (20%) patients
died. Among patients with post RFA recurrence we assess
the risk factors associated with recurrence as shown in
Table 2, our result suggested that increase in number of
Portahepatis LN, size and number of Tumour, increase in
NLR and change of PNLR after RFA , and decrease in
PNI, lymphocyte count, platelet count and serum albumin
were all potential impacts on recurrence.
Cut-off values for the inflammation based index. ROC
analysis was used to determine NLR and PNI cutoff point,
the cutoff value of NLR was (1.73) with sensitivity
(76.2%), specificity (46.4%), PPV (51.6%) NPV (72.2%)
with Accuracy (0.567) and the cutoff point of PNI was
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(11.74) with sensitivity (80%), specificity (90%), PPV
(92.3%) NPV (75 %) with Accuracy (0.852) (Figure 1),
and these values were used to calculate the NLR-PNI
score for each patients. Subsequently, patients were
divided into the NLR-PNI 0, NLR-PNI 1, and NLR-PNI2
groups, will be described above.
Regarding to NLR value our patients were divided into
patients with NLR > 1.73 and patients with NLR<1.73 and
comparison between these patients at three months post
RFA are shown in Table 3. There was statistically
significant increase in number of Portahepatis LN, number
&size of tumor in NLR >1.73 group than NLR <1.73
group with p<0.05*.There was a statistically significant
association between child-turcotte-pugh and NLR after
RFA as there was increase in number of patients with
child A in NLR<1.73 group in comparison to NLR >1.73
group with p<0.05. Also there was a statistically
significant decrease in PNI, lymphocyte number, platelets
Number, serum albumin after RFA in NLR >1.73 group in
comparison to NLR <1.73 group. While, there were
statistically significant increase in PNLR and PLR and
change of PNLR in NLR >1.73 group when compared to
NLR <1.73groupwith p<0.001.
As regard NLR-PNI score our patients were assigned
into NLR-PNI 0, NLR-PNI1, and NLR-PNI 2 groups
and comparison between these groups are shown in
Table 4 where there was a statistically significant increase
in number of Portahepatis LN, number &size of tumor in
(NLR-PNI 2) group than (NLR-PNI 0).
Also there was a statistically significant decrease in
lymphocyte number, platelets number and serum albumin
in (NLR-PNI 2) in comparison to (NLR-PNI 1) and
(NLR-PNI 0). Also there was a statistically significant
increase in change of PNLR in (NLR-PNI 2) in
comparison to (NLR-PNI 1) and (NLR-PNI 0). (Table 5)
Table 1. Demographic and Laboratory data of this study
Variables
Age
Female/male
Plat Number/ L
size (cm)Median(IQR)
AFP Median (IQR) (ng/ml)
Number of tumour Solitary/ Multiple
Baseline NLR
Baseline PLR
Baseline PNI
Baseline PNLR
Post RFA NLR
Post RFA PLR
Post RFA PNI
Post RFA PNLR
Change in PNLR Decrease/increase

No. /Mean ±SD
59.52 ± 7.28
9/41
116.80±57.96
4 (2.55 – 8.6)
25(8-95)
33/17
2.17±1.18
0.08± 0.05
11.38± 3.01
268.09± 271.19
1.95± 1.00
0.07± 0.03
11.91± 4.20
214.75± 131.62
28/22

Table 2. Baseline inflammatory markers before RFA
NLR
PLR
PNLR
PNI

Median(IQR)
Median(IQR)
Median(IQR)
Median(IQR)

No. = 50
1.97 (1.46 - 2.53)
0.07 (0.07 – 0.10)
192.6 (191.02 – 345.16)
10.9 (10.5 – 12.2)

NLR: neutrophil-to-lymphocyte ratio PLR: platelet to lymphocyte ratio,
PNI: prognostic nutritional index, PNLR: platelet multiple neutrophil to
lymphocyte ratio.
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Table 3. Factors associated with postoperative recurrence as regard Demographic characteristics and Laboratory investigation
Recurrence

Age
Sex
Female/ Male

No recurrence
N(20)
Mean±SD
58.19±7.92

Recurrence
N(30)
Mean ± SD
60.48±6.76

T
1.101

P-value
0.277

NS

T-test

Sig.

3/17

6/24

0.203

0.652

NS

PortahepatisLN after 3M
Negative/ Positive

15(75%)/5(25%)

14(46.7%)/16(53.3%)

3.955

0.05*

S

number of tumar
Soliturty/ Multiple
Size of tumar

14(70%)/6(30%)
4.22±2.5

11(36.7%)/19(63.3%)
8.08±5.7

5.333
2.845

0.05*
0.05*

S
S

A5

4± 28.6

14± 38.9

0.466

0.495

NS

A6

1± 7.1

14± 38.9

4.837

<0.05*

S

B7

8± 57.1

4± 11.1

11.710

<0.001**

HS

B8
Lymphocyte/ L

1± 7.1
2269.05 ± 543.79

4± 11.1
1384.80 ± 653.93

0.176
5.055

0.675
<0.001**

NS
HS

Plat Number/ L

child-turcotte-pugh

147.81 ± 54.15

88.34 ± 45.15

4.227

<0.001**

HS

PLR before ablation

0.11 ± 0.06

0.06 ± 0.03

3.879

<0.001**

HS

PLR after ablation

0.07 ± 0.02

0.07 ± 0.04

0.506

0.615

NS

PNLR before ablation

408.38 ± 359.30

174.57 ± 130.62

3.268

0.05*

S

PNLR after ablation
Change of PNLR
Decrease/increase

220.53 ± 98.05

210.57 ± 153.00

0.262

0.795

NS

17/3

11/19

11.377

<0.001**

HS

NLR before ablation

1.79 ± 0.83

2.74 ± 1.41

2.985

<0.05*

S

NLR after ablation

1.85 ± 0.84

2.7 ± 1.38

2.985

<0.001**

HS

Albumin (g/dl)
AFP Median (IQR) (ng/ml)

3.61 ± 0.62
10(6-35)

2.78 ± 0.64
14(10-42)

4.593
1.735

0.05*
0.102

S
NS

PNI before ablation

10.53 ± 1.76

11.95 ± 3.53

1.665

0.102

NS

PNI after ablation

14.95 ± 2.95

9.70 ± 3.55

5.529

<0.001**

HS

Table 4. Comparison between patients with increase NLR and patients with decrease NLR At three months post RFA
NLR

Chi-square

Sig

<1.73 No (29)

>1.73 No (21)

X2

P-value

Portahepatis LN after
Negative/ Positive

22(75.9%)/7(24.1%)

7(33.3%)/14(66.7%)

9.043

<0.05*

S

number of tumar
Solitary/ Multiple

19(65.5%)/10(34.5%)

6(28.6%)/15(71.4%)

6.650

<0.05*

S

4.76±3.32

8.81±6.13

3.015

<0.05*

S

11(37.9%)/18(62.1%)

5(23.8%)/16(76.2%)

1.116

0.291

NS

size cm( Mean ± SD)
HCV
Negative/ Positive
Child-turcotte-pugh after 3M
A5

14 (48.3%)

4 (19 %)

4.516

<0.05*

S

A6

10 (34.5%)

5 (23.8%)

0.661

0.416

NS

B7

5 (17.2%)

7(33.3%)

1.729

0.189

NS

B8

0(0.0)

5 (23.8%)

7.672

<0.05*

S

5.91 ± 1.95

5.92 ± 2.41

0.022

0.983

NS

neutrophil / L

2900.85 ± 1033.00

3491.55 ± 1475.52

1.667

0.102

NS

Lymphocyte/ L

2138.87 ± 659.87

1227.72 ± 505.35

5.297

<0.001

HS

Plat Number/ L

127.62 ± 58.16

93.57 ± 49.98

2.165

<0.05

S

0.06 ± 0.02

0.08 ± 0.04

2.403

<0.05

S

174.7 ± 100.38

269.96 ± 151.07

2.678

<0.05

S

WBCs / L

PLR
PNLR
Change of PNLR
Decrease/increase
Albumin (g/dl)
AFP (ng/ml)
PNI

21/8

7/14

7.550

<0.05

S

3.46 ± 0.60

2.67 ± 0.69

4.323

<0.001

HS

19(5-35)

23(10-44.5)

1.846

0.095

NS

14.16 ± 3.61

8.81 ± 2.73

5.704

<0.001

HS
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Table 5. Comparison of the clinical characteristics of patients with different NLR-PNI score:
NLR-PNI
NLR-PNI 0
N

%

Portahepatis LN
Negative/ Positive

N

%

NLR-PNI 2
N

%

Total
N

Chi-square

%

X2

P-value

P1

P2

P3

19/5

4/3

6/13

29/21

9.861

<0.05*

0.241

<0.05*

0.235

16/8

4/3

5/14

25/25

7.073

<0.05*

0.643

<0.05*

0.143

4.80±3.12

4.30±3.80

9.36±6.20

6.069

<0.05*

0.966

<0.05*

<0.05*

9/15

2/5

5/14

0.654

0.721

0.664

0.437

0.908

16.224

<0.05*

<0.05*

<0.05*

0.980

number of tumar
Solitary/ Multiple
size of tumar
HCV
Negative/ Positive

NLR-PNI 1

16/34

child-turcotte-pugh
3(15.8%)
18(36%)
5(26.3%)
15(30%)

A5
A6

14(58.3%)
8(33.3%)

1(14.3%)
2(28.6%)

B7

2(8.3%)

3(42.9%)

7(36.8)

12(24%)

B8

0(0.0)

1(14.3%)

4(21.1%)

5(10%)

Table 6. Comparison of the laboratory investigation of patients with different NLR-PNI score
NLR-PNI 0

NLR-PNI 1

NLR-PNI 2

WBCs/ L

Mean
6.45

SD
1.64

Mean
4.11

SD
2.35

Mean
5.91

SD
2.34

ANOVA
F
3.575

P-value
0.036*

Tukey’s- test
P1
0.05*

P2
0.669

P3
0.123

neutrophil/ L

3183.17

838.39

3044.66

2646.48

3144.13

1037.55

0.032

0.969

0.966

0.995

0.983

Lymphocyte/ L

2334.71

500.52

1523.44

700.42

1111.16

364.30

34.562

<0.001**

<0.001

<0.001

0.145

Plat Number/ L
Albumin (g/dl)

141.88
3.63

53.26
0.46

61.71
2.76

15.25
0.86

96.26
2.64

51.86
0.61

8.935
16.825

<0.001**
<0.001**

<0.001
<0.05*

<0.05*
<0.001

0.264
0.888

AFP (ng/ml)

168.59

320.95

14.97

8.37

419.23

1821.39

0.356

0.702

0.747

0.803

0.961

PLR befor ablation.

0.10

0.06

0.06

0.02

0.07

0.04

2.275

0.114

0.219

0.192

0.909

PLR after a Blation

0.06

0.02

0.05

0.02

0.09

0.04

6.297

<0.05*

0.528

<0.05*

0.011

PNLR befor ablation

350.20

346.24

118.24

80.04

219.59

157.10

2.638

0.082

0.110

0.247

0.660

PNLR after ablation
Change of PNLR
Decrease/ Increase

195.63

97.96

109.86

62.48

277.55

157.06

5.488

<0.05*

0.235

0.081

0.008

10.317

<0.05*

0.063

0.05*

0.592

19/5

3/4

6/13

NLR-PNI 0= (NLR <1.73+ PNI >11.74), NLR-PNI 1= (NLR >1.73 or PNI <11.74), NLR-PNI 2= (NLR >1.73+ PNI< 11.74). When each group
compared with each other. P1= NLR-PNI 0& NLR-PNI 1, P2= NLR-PNI 0& NLR-PNI 2, P3= NLR-PNI 1& NLR-PNI 2.
Table 7. Factors associated with post RFA survival in the multivariate analysis
Regression
Plat Number After ablation
PLR After ablation
NLR
Albumin(g/dl) After ablation
AFP (ng/ml) After ablation

HR
110.78
0.07
2.09
3.13
59.20

95% Confidence Interval
Lower
Upper
96.93
129.97
0.06
0.08
1.88
2.55
2.91
3.34
-99.74
638.78

Figure 1. ROC curve of NLR Showed ROC curve of PNI

T

P value

Sig

0.303
2.066
2.403
2.589
2.448

0.764
<0.05*
<0.05*
<0.05*
<0.05*

NS
S
S
S
S
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In the current study analysis was performed according
to the multivariate Cox proportional hazards model to
identify risk factors associated with post RFA survival by
univariant and multivariant analysis. In univariant analysis
high post RFANLR and PLR were associated with
mortality after RFA with HCC. Also, high AFP level (HR
= 59.2, 95%; CI = -99.74-638.78;P =0.021), Albumin (HR
3.13, 95%; CI = 2.91 – 3.34: P = 0.010), NLR (HR= 2.09,
95%; CI = 1.88-2.55: P = 0.018) and PLR (HR=0.07; 95%;
CI = 0.06 - 0.08; P = 0.048).Were demonstrated as
independent prognostic factor for poor survival(Table 6).

4. Discussion
There is a strong association between inflammation
and cancer. Systemic Inflammatory Response (SIR) was
considered as an important factor influences HCC
recurrence and/or overall survival for patients with HCC
following liver resection, liver transplantation, radio
frequency ablation [8].
Several indicators of systemic inflammation such as
C-reactive protein, neutrophil–to–lymphocyte ratio (NLR),
lymphocyte–to–monocyte ratio, platelet–to–lymphocyte
ratio (PLR) and platelet neutrophil–to–lymphocyte ratio
(PNLR) have been used for evaluation of inflammatory
status [16]. However, the prognostic power of these
inflammation-based prognostic systems is still under
debate. Platelet, neutrophil, and lymphocyte have their
own unique role in influencing recurrence for patients
with HCC [17].
This study was conducted to evaluate the prognostic
performance of NLR in Egyptian patients has HCC and
was treated with RFA.
In this study Radiological characteristics was assessed
before and after RFA and showed that a tumor size more
than 8 cm, multiple tumor (19, 63.3%) and incidence
of Portahepatis LN (16, 53.3%), significant increase
in patients with recurrence HCC, and also found
child-turcotte-pugh was prognostic parameter for recurrence
HCC after RFA and there was increase in number of
patients with child score "B" in recurrence group in
comparison to non-recurrence group. Chen et al. (2012)
[18] reported that The CTP class had a definite effect upon
disease outcome. Also they found that tumour size, tumor
multiplicity and AFP had independent determining effects
on OS and/or tumor recurrence, which is consistent with
previous reports indicating that these tumor characteristics
are associated with vascular invasion and a more aggressive
phenotype. This finding reinforced the importance of rigid
surveillance protocols for high-risk patients to detect HCC
at an early stage.
One of the major contributing factors for HCC
development, recurrence and metastasis is the imbalance
of inflammatory response [19]. An elevated ratio of
peripheral neutrophils-to-lymphocytes (NLR) has been
recognized as a prognostic indicator in various cancers.
However, the consistency and magnitude of the prognostic
impact of NLR are unclear. NLR might be a readily
available and inexpensive objective prognostic index that
could be used in daily oncologic clinical practice and
could help to stratify patients in clinical trial [10].

Because blood neutrophil and lymphocyte counts are
routinely checked during clinical practice, our study
evaluate the baseline inflammatory markers before RFA
and found the median of NLR, PLR and PNLR were 1.97
(0.41 – 7.1), 0.07 (0.02 – 0.3), 192.6(44.39 – 1622.4)
respectively. Also in our study the baseline PNI was
median10.9 (10.5– 20.5). In Recurrence group of patients
there was a statistically significant decrease in lymphocyte
number, platelet number, serum albumin and PNI in
comparison to non-recurrence group, but there was a
statistically significant increase in NLRin patients with
recurrence HCC.
Chien et al., (2017) [20] assess the role of NLR on
recurrent HCC, the association between recurrence-to-death,
survival and the change of NLR from preoperative to
recurrent status and they found unfavorable outcome
noticed for recurrent HCC patients with a new or
persistent elevation of NLR.
Also they reported that High NLR at recurrence
predicted inferior recurrence-to-death survival. In patients
with initial low NLR, a higher level of NLR at recurrence
discriminated patients with poor recurrence-to-death
survival, which was similar to the patients with initial high
NLR. The levels of NLR at tumor recurrence deeply
influenced post-recurrent survival no matter whether the
initial NLR was low or high.
In our study there was statistically significant increase
in number of patients with increase of PNLR in
Recurrence HCC. Jin et al. (2017) [21] concluded that
suggested change of postoperative PNLR, a simple and
easily calculated inflammatory marker, can independently
predict postoperative OS and recurrence free survival
(RFS) for patients with BCLC A stage HCC after liver
resection. Change of postoperative PNLR helps to identify
patients at high risk of postoperative recurrence.
In our study, the NLR and PNI cut-off values were
determined using receiver operating characteristic (ROC)
curves according patient recurrence the cut value of NLR
is 1.73 and PNI is 11.74.
Of the 50 patients in our study 29 has an NLR<1.73 and
21 patients has an NLR≥1.73. Most of the characteristics
of two groups were similar. Patients in high NLR group
had statistically significant higher in number of
Portahepatis LN (P <0.05), maximum diameter of tumor
(P <0.05) multiple nodules (P<0.001), and worse childturcotte-pugh (P <0.05).
Recently Chien et al. (2017) [20] reported that according
to NLR cut-off value, the patients with NLR >2.5 had
larger tumor size, higher histology grade, and higher
rates of tumor multiplicity and vascular invasion. Also
Tsunematsu et al. (2017) [22] who did meta-analysis
revealed that high NLR is associated with high-grade
HCC, including vessel invasion, multiple tumors and
high AFP levels, which are all associated with tumor
recurrence and poor prognosis. Li et al. (2017) [23] also,
found that the most of patients has NLR ≥2.9 had
significantly higher serum AFP level (P=0.038),
maximum diameter tumor, worse Child-Pugh score,
longer operative time (P = 0.011), and shorter surgical
margin.
In our study patients has NLR ≥1.73 were associated
with statistically significant decrease of lymphocyte
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number, platelet number, serum albumin and PNI with
(p=<0.001), but there was a statistically significant
increase in PNLR, PLR and change in PNLR. Jin et al.
(2017) [21] confirmed the prognostic power of change of
PNLR was better than NLR, PLR, and PNI.
Some inflammation-based prognostic systems, such as
NLR and PLR, were confirmed to influence the prognosis
of HCC after RFA by previous investigations [24].
The presence of an inflammatory response is considered
pathogenic in the development of cancer-associated
malnutrition, and leads to a poor performance status and
increased mortality in cancer patients [25].
As the prognostic values of the NLR and PNI are stable
in patients with early-stage HCC, we evaluated whether a
combination of these scores could optimize the selection
of patients who would benefit from RFA among a patient
subgroup with varying tumors burdens and variable
predicted survival outcomes.
The NLR-PNI score was then generated by combining
the NLR score with the PNI score. The NLR and PNI cutoff values were determined using receiver operating
characteristic (ROC) curves.
The NLR-PNI score was calculated and revealed that
24 patients (48%), 7(14%), and19 (38%) patients were
assigned into NLR-PNI 0, NLR-PNI 1 and NLR-PNI 2
respectively.
Patients in (NLR-PNI 2) group had relatively largest
tumor size, more multiplicity of tumor and increase
incidence of Portahepatis LN compared with other groups
(P <0.05). Also the three groups had significantly different
in serum albumin and Patients in (NLR-PNI 0) had the
highest level (P< 0.001).
Also our results found that patients in the (NLR-PNI 2)
group had statistically decreased in lymphocyte number,
platelet numbers and statistically significant increase in
PLR and change of PNLR.
Our results indicated that the combined NLR-PNI score
could better reflect the systemic inflammatory response
for patients with HCC after RFA, compared with either
score alone.
Liu et al. (2017) [26] who was the first one evaluated
the ability of the combined NLR-PNI score to predict the
outcomes of patients with early stage HCC after RFA and
reported that after dividing their patients into three groups
according to NLR-PNI scores, those patients with high
combined scores had progressively worse outcomes
relative to those with lower scores, and these differences
were largely significant.
Previous studies hypothesized that the PNI reflects the
patient’s general status, including their immune-nutritional
status, liver function, and immune activity, rather than the
malignant potential of the tumor [27].
In our study analysis was performed to identify risk
factor associated with post RFA survival by univariant
and multivariant analysis. In univariant analysis high post
RFA NLR and PLR were associated with mortality
after RFA with HCC. Also, high AFP level, serum
albumin, NLR and PLR were demonstrated as
independent prognostic factor for poor survival. Also, our
results demonstrated that there was no statistically
significant association between survival duration and
reported levels of NLR.
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Jin et al. (2017) [21] reported by uninvariant analysis,
multiple tumor, micro vascular invasion (MVI), high
preoperative AFP level, differentiation, intra operative
transfusion, tumour size, post-operative NLR and change
of PNLR were associated with mortality after liver
resection for patients with HCC within the BCLC stage A.
Also, reported by multivariant analysis that only MVI,
post-operative NLR and change of PNLR are independent
prognostic factor for poor OS.
In contrast to our results, Bertuzzo et al. (2017), (28),
reported that NLR did not affect overall survival in
patients with HCC who underwent OLT.

5. Conclusion
High blood NLR after RFA is a predictor for worse
survival and also can predict recurrence of HCC. Higher
NLR-PNI score predict a worse prognosis in patients who
underwent RFA.
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