
Abstract. Background/Aim: The neutrophil–lymphocyte ratio
(NLR) has gained attention as an index of inflammation in
patients with chronic hepatitis B virus (HBV); however,
changes with nucleoside analog therapy require investigation.
Patients and Methods: We carried out a retrospective study
identifying monoinfected HBV patients initiated on therapy
with NLR follow-up over 1 year. Biochemistries recorded at
treatment initiation and 1 year included alanine
aminotransferase (ALT), Model for End Stage Liver Disease
(MELD) score, and NLR. Results: A total of 67 patients were
initiated on therapy and had baseline characteristics including
e-antigen (eAg) (50, 74.6%) and cirrhosis (19, 28.4%). On
subgroup analysis among those with HBV-associated cirrhosis,
the NLR decreased over 1 year (3.08±0.39 vs. 1.77±0.18,
p<0.001) as did MELD and ALT. Among the non-cirrhotic
cohort, there was no difference in NLR (1.99±0.89 vs.
2.14±1.03, p=0.134) despite a decrease in ALT. Conclusion:
Nucleoside analog therapy in HBV cirrhosis is associated with
a decrease in NLR over 1 year that tracks with changes of
established indices of inflammation/global hepatic function. 

The neutrophil-lymphocyte ratio (NLR) has gained attention as
an index of inflammation and global hepatic synthetic function.
The utility of NLR in disease pathogenesis and prognosis has

been investigated in numerous clinical contexts including
malignancy, cardiovascular disease and chronic liver disease
(1, 2). Substantial increases in NLR have been reported in
patients with acute liver failure when compared to hepatitis B
virus (HBV)-infected patients without cirrhosis and healthy
controls (3). Previous retrospective studies have also shown a
significant direct correlation between NLR and increased
severity of fibrosis (3) and frequency of decompensation (4).
NLR has also been studied as a surrogate marker for global
hepatic synthetic function and as an adjunct to the Model for
End Stage Liver Disease (MELD) score; increased levels
correlate with higher 1- and 3-month mortality (3, 4).

HBV remains a significant cause of liver disease in the
United States. Despite increased vaccination rates, chronic
HBV prevalence has remained fairly consistent due to
immigration of patients from areas of endemicity (5).
Treatment of chronic HBV infection has been shown to
reduce hepatic fibrosis, reverse cirrhosis, and reduce the
development of hepatocellular carcinoma (HCC) (6). The
role of NLR in chronic HBV pathogenesis, including
necroinflammation, fibrosis and its role at defining sequela
of HBV-related cirrhosis is not clearly defined. 

Recently, NLR changes with peginterferon therapy for
chronic HBV infection were evaluated and no significant
difference in NLR before and after treatment was found (9).
The primary aim of our investigation was to evaluate interval
changes in NLR with nucleoside analog therapy in patients
with and without HBV-related cirrhosis and further
characterize its role in evaluating treatment responses. 

Patients and Methods
This was a retrospective study of a cohort of 67 patients who were
chronically monoinfected with HBV with clinical and laboratory
follow-up over 1 year between 2010 to 2015 at the Outpatient
Transplant and Advanced Liver Disease Center at Banner University
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Medical Center in Phoenix, Arizona (United States). For inclusion,
the patients had to be HBsAg-positive, HBsAb negative, and
receiving antiviral therapy for chronic HBV infection. Exclusion
criteria included concurrent infection with hepatitis C virus.
Baseline demographics prior to antiviral initiation were recorded
including: age, ethnicity, body mass index (BMI), tobacco use
history, eAg status, absence/presence of cirrhosis, and nucleoside
analog therapy received. Cirrhosis was defined based on cross-
sectional imaging, biochemical testing or histological assessment
with percutaneous biopsy. Biochemical parameters recorded/
calculated before and after one year of treatment included alanine
aminotransferase (ALT), MELD score, and NLR. Variables were
analyzed with paired-sample t-tests; differences with values of
p<0.05 were considered significant.

Results
A total of 67 patients initiated on HBV therapy were
identified, with a mean age of 51.2 (range=25-78) years and
mean BMI 24.3±5.3 kg/m2. Baseline demographics for the
overall population are given in Table I. HBV monoinfected
patients were initiated on specific oral antiviral therapy
(Table I). Baseline demographics did not differ significantly
between the cirrhotic and non-cirrhotic subgroups.

On subgroup analysis among patients with HBV-related
cirrhosis (n=19, 28.3%): NLR significantly decreased over 1-
year follow-up (3.08±0.39 vs. 1.77±0.18, p<0.001) similarly
to the MELD score (11.7±0.41 vs. 7.79±0.40, p<0.001) and
ALT level (52.3±9.69 vs. 26.6±4.76, p=0.006). Among the
non-cirrhotic cohort (n=48, 71.6%) initiated on HBV antiviral
therapy, no difference was seen in NLR after 1 year
(1.99±0.89 vs. 2.14±1.03, p=0.134) despite a significant
decrease in ALT level (38.8±37.6 vs. 22.7±13.8, p=0.003).

Discussion

Previous studies revealed that an increased preoperative NLR
is predictive of increased tumor recurrence in patients with
HBV-related liver disease complicated by HCC after liver
transplantation (7). Similarly, a NLR >2.5 prior to
interventional locoregional radiotherapy with radiofrequency
ablation for HCC was significantly associated with tumor
recurrence in patients infected with HBV (8). Although these
previous studies reported prognostic value in NLR following
treatment for HBV-related HCC, few examined changes in
NLR related to initiation of antiviral treatment. In addition,
temporal NLR trends associated with antiviral therapy with
and without cirrhosis require further characterization.

Recently, NLR trends with peginterferon therapy were
investigated (9). In our analysis of patients with liver disease
related to HBV, treatment with nucleoside analog therapy for
1 year was associated with a significant decrease in NLR,
which in turn, tracked with changes of established indices of
inflammation and global hepatic function, namely ALT and
MELD score, respectively. Among patients with chronic

hepatitis B without cirrhosis, no significant changes in NLR
were seen despite an observed decrease in ALT level after 1
year of nucleoside analog therapy.

The present study was limited by its relatively small
number of patients, particularly the cohort of cirrhotic
patients. The retrospective nature of the study also limited
observation of temporal trends in NLR during HBV
infection. Nevertheless, the investigation does demonstrate
that changes in NLR in HBV cirrhosis track similarly to
other established indices of liver function in cirrhosis, while
its sensitivity and specificity may be significantly
compromised in those without advanced fibrosis. Further
prospective studies are needed to evaluate temporal trends in
NLR during HBV infection and its value as a biomarker of
fibrosis and prognosis.
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Table I. Baseline patient demographics.

Demographic                                Total             Cirrhosis         Cirrhosis 
                                                 population,         absent,            present, 
                                                     N=67                N=48               N=19

Mean age, years                            51.2                  50.8                 52.9
Male                                         42 (62.7%)       28 (58.3%)      14 (73.7%)
Ethnicity                                                                                             
   Caucasian                             28 (41.8%)       21 (43.8%)       7 (36.8%)
   Asian                                     27 (40.3%)       18 (37.5%)       9 (47.4%)
   Hispanic                                 7 (10.4%)         7 (14.6%)           0 (0%)
   Black                                       5 (7.5%)           2 (4.2%)         3 (15.8%)
Mean BMI, kg/m2                     24.3±5.3           24.3±4.3          26.9±7.0
Tobacco use                                                                                        
   Current or past use              30 (44.8%)       22 (45.8%)       8 (42.1%)
   Never                                    37 (55.2%)       26 (54.2%)      11 (57.9%)
eAntigen status                                                                                   
   Positive                                 17 (25.4%)       13 (27.1%)       4 (21.1%)
   Negative                               50 (74.6%)       35 (72.9%)      15 (78.9%)
Antiviral therapy                                                                                
   Tenofovir                              36 (53.7%)       21 (43.8%)      15 (78.9%)
   Entecavir                               19 (28.4%)       15 (31.2%)       4 (21.0%)
   Lamivudine                            6 (9.0%)          6 (12.5%)           0 (0%)
   Adefovir                                 4 (6.0%)           4 (8.3%)            0 (0%)
   Tenofovir/emtricitabine         2 (3.0%)           2 (4.2%)            0 (0%)

BMI, Body mass index.
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