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ABSTRACT

AIM: 1t is estimated that the hepatitis B virus, a serious global public health problem, affects more than 250 million people.
Herein, our objective was to quantify several hemogram measurements, like neutrophil-lymphocyte ratio (NLR), platelet lym-
phocyte ratio (PLR), and mean platelet volume (MPV) and to determine their relationship with inflammation in hepatitis B infec-
tion (HBV).

MATERIAL AND METHOD: This study included 94 patients aged 2—18 years, who were under follow-up at our hospital for
hepatitis B infection between January 1st, 2005 and December 31st, 2015. These individuals served as the patient group. The
control group was composed of 88 healthy children of similar age and sex.

RESULTS: There was no significant difference concerning neutrophil count and NLR (p=0.698 and 0.842, respectively). A
significantly lower absolute lymphocyte count significantly and a significantly higher MPV was found in the hepatitis B-positive
group than in the controls (p <0.05 for both comparisons). The groups had similar hematocrit, hemoglobin, platelet count, RBC
count, and white blood cell (WBC) count (p=0.642, p=0.388, p=0.418, p=0.366, and p=0.824, respectively). The two groups indi-
vidually showed a positive correlation between platelet count and MPV (r=0.32, p=0.01 and r=0.36, p=0.01, respectively). NLR
and MPV were positively correlated in both groups (r=0.38, p=0.01 and r=0.41, p=0.01, respectively).

CONCLUSION: In conclusion, the study groups did not exhibit any significant difference concerning NLR, PLR, and PLT/MPV
levels but it found a significant intergroup difference in MPV. We believe it is of great importance to develop simpler, inexpen-
sive, and easy-to-use noninvasive methods to determine the level of inflammation in chronic hepatitis B infection; Parameters,
such as NLR, PLR, and MPV, can be simple and rapid test markers to serve these purposes.
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OueHKa reMaTonorMyecKux noKasaresnem
Nnpu HeaKTUBHOM UH(peKLUMKM renaTuta B:
COOTHOLWeHUe HeuTpounos K nMMdouuTaM
U cpefHMiA 06bEM TPpoMOOLMTOB
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AHHOTALMA

06ocHoeaHue. 13BecTHO, 4TO BUPYC renatuta B, ABnsowumiica cepb€3HOM NpobsieMoit 06LLEeCTBEHHOMO 34PaBO0XpaHEHUs
BO BCEM Mupe, yxe nopasun bonee 250 MH YenoBeK B MUpe.

Llene — KonWuecTBEHHO OLIEHWTb TaKWe MOKa3aTeNu reMorpaMMbl, KaK COOTHOLIEHUE HEUTPOUNBHBIX TMMQOLMTOB
(NLR), cooTHoLeHMe TpoMboumuTapHbIx nuMdoumntoB (PLR) u cpenHuii 00bEM TpoMbouuToB (MPV), n onpenenutb UX CBA3b
C BOCMajIeHUeM Mpu MHOULMPOBaHUM BUpYcoM renatuta B (HBY).

Mamepuanei u Memodsl. B vccnepoBaHve BKYeHbl 94 naumeHTa B Bo3pacTe 0T 2 o 18 net, Haxogumslumecs
nog, Habnonennem no nosogy HBV B nepuop ¢ 1 anBapsa 2005 no 31 pekabpsa 2015 roga. KoHTponbHyto rpynny coctaBunm
88 300poBLIX AeTel C aHANOrMYHBIMM MONI0BO3PACTHLIMU XapaKTEPUCTUKAMM.

Pesynemamel. He 0bHapyXeHO CTaTUCTMYECKW 3HAUMMOI PasHULbI B OTHOLLIEHUM YMCA HEUTPOQUIIOB U COOTHOLLIEHMS
HeliTpodunbl / numdountel (p=0,698 u p=0,842 cooTBeTcTBEHHO). B rpynne ¢ HBV+ 3apeructpupoBaHo 3HauuTenbHO bonee
HW3Koe abCcoNoTHOE YMCNO NMMAOLMTOB U 3HAUMTENLHO Donee Bbicokuit MPVY, yeM B KoHTponbHoM rpynne (p <0,05 ans obo-
WX CpaBHeHMIA). Tpynmbl UMeM CXoAHble 3HAYEHUS FEMATOKPUTA, KOHLEHTpaLmMmM reMoriobuHa, Yucna TpoMbounToB, 3puTpo-
uuToB u nenkouuto (p=0,642, p=0,388, p=0,418, p=0,366, p=0,824 cooTBeTcTBEHHO). 066 rpynnbl MO OTAENBLHOCTU NOKa3au
MONOXUTENBHYI0 KOPPENALMI0 Mexay YncrioM TpomboumtoB u MPV (r=0,32; p=0,01 n r=0,36; p=0,01 cooTeTcTBEHHO). NLR
1 MPV nonoxutensHo KoppenupoBanu B obeux rpynnax (r=0,38; p=0,01 n r=0,41; p=0,01 cooTBeTCTBEHHO).

3axmoyenue. VccnepgyeMble rpynnbl He MPOLEMOHCTPUPOBANM KaKUX-NIMBO CYLLECTBEHHBIX Pa3NUyMii B OTHOLLEHUU
yposHen NLR, PLR, PLT / MPV, Ho 6bii0 06Hapy»eHo 3HauuTeNlbHOe MEXIpYnnoBoe pasnuune B nokasatene MPV. Mol cum-
TaeM 04YeHb BaXKHbIM pa3paboTtatb HeJOpOrue W NpOCTbiE B UCMOb30BaHUM HEMHBA3MBHbLIE METO/bI ONpeAesieHNs YPOBHSA
BocnaneHus npu HBV. Takue napaMetpol, Kak NLR, PLR n MPV MoryT okasaTtbcsi NpUrogHbIMU TeCcT-MapKepaMu Anis no-
AOBHBIX Lienen.

KnioueBble cnoBa: renatut B; cooTHOLEHME HEMTPODUIIOB M IMMGOLMTOB; CPesHUI 06BEM TPOMOOLMTOB.
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INTRODUCTION

It is estimated that the hepatitis B virus, a serious global
public health problem, affects more than 250 million people [1].
As a cause of chronic liver infection, this viral infection can
cause liver cirrhosis and hepatocellular carcinoma over time.
Although there are many invasive and noninvasive methods
to detect these complications, liver biopsy remains the main
method for determining the level of necroinflammation and
making the diagnosis and treatment decisions [2]. However,
as an invasive method, liver biopsy is not the preferred meth-
od in every case due to the risk of bleeding, the possibility of
incorrect sampling, and its painful nature [3]. In this sense,
noninvasive methods can come into prominence as import-
ant tools for diagnosis and follow-up of treatment outcomes.
Chronic hepatitis B patients are mostly inactive hepatitis B
virus carriers, which transform into liver cirrhosis and he-
patocellular carcinoma, albeit to a lesser extent later [4]. In
these patients, it is important to monitor the development
of hepatic cirrhosis and hepatocellular cancer, and hepat-
ic tissue sampling is still an important tool for diagnosing
hepatocellular cancer. It is important to determine the level
of inflammation and chronicity using noninvasive methods
among inactive hepatitis B carriers. Neutrophil-lymphocyte
ratio (NLR) and mean platelet volume (MPV) represent in-
expensive, easy-to-access, and easy-to-interpret mark-
ers calculated from full blood count parameters that are
studied in almost every healthcare facility. The particularly
neutrophil-lymphocyte ratio is considered to have an ability
to guide mortality prediction in liver failure complicating
acute and chronic hepatitis and to determine recurrent he-
patocellular carcinoma cases after liver transplant [5, 6].
Although there is a limited number of studies on this sub-
ject, NLR levels are low in liver fibrosis cases (4). NLR can
be an ancillary marker of both liver injury and malignancy
potential. MPV, another hematological parameter, has the
potential as a marker of inflammatory conditions along
with atherosclerosis-related disorders [7, 8]. Herein, our
objective was to quantify several hemogram measurements
like NLR, platelet lymphocyte ratio (PLR), and MPV and to
determine their relationship with inflammation in hepatitis B
infection (HBV).

MATERIALS AND METHODS

This study included 94 patients aged 2—18 years, who
were under follow-up at our hospital for hepatitis B infection
between January 1st, 2005 and December 31st, 2015 as the
patient group. The control group was composed of 88 healthy
children of similar age and sex. All patients” medical records
and digital data on the hospital automation system were ret-
rospectively reviewed. Patients who had positive hepatitis B
surface antigen (HBsAg) for a minimum of six months and
who were considered inactive hepatitis B carriers (hepati-
tis B virus e-antigen (HBeAg) negativity and normal alanine
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aminotransferase (ALT) levels in two separate measure-
ments) were enrolled. HBV DNA; glucose; ALT; gamma-glu-
tamyl transferase; albumin; prothrombin time; activated
partial thromboplastin time; and the hemogram parameters,
such as white blood cell, neutrophil, lymphocyte, platelet
counts, and MPV were measured. NLR was calculated by
taking the neutrophil-lymphocyte ratio. Likewise, PLR and
PLT/MPV ratio were similarly obtained and recorded.

Blood samples were taken into glass tubes containing a
standard amount of ethylenediaminetetraacetic acid and an-
alyzed in our hospital’s central biochemistry laboratory using
a regularly calibrated device (Sysmex xn-1000 sa-01).

This study complied with the criteria of the Declaration of
Helsinki. We obtained the approval of the Local Ethics Com-
mittee of MHU Diyarbakir Gazi Yasargil Training and Research
Hospital (2020/697).

Statistical Analysis

SPSS version 16.0 (software package for Windows, USA)
was used to analyze all study data. Numerical variables that
met parametric test assumptions were expressed in terms of
mean + standard deviation, whereas nonparametric variables
were expressed as numbers and percentages. Categorical
variables were compared using the Chi-square test. Inde-
pendent samples t-test was used for continuous variables
with normal distribution, whereas continuous variables
without normal distribution were compared with the help of
the Mann-Whitney U-test. Correlations between normally
distributed variables and non-normally distributed variables
were tested with Pearson’s correlation test and Spearman’s
correlation test, respectively. A p-value of less than 0.05 in-
dicated statistical significance.

RESULTS

There were 94 inactive hepatitis B carriers and 88 healthy
controls (table). Patients with inactive hepatitis B infec-
tion and the healthy controls did not significantly differ in
terms of age (11.4+3.8 vs. 11.2+2.1, respectively; p=0.860)
or sex (p=0.848). There was no significant difference with
respect to neutrophil count and neutrophil/lymphocyte ratio
(p=0.698, p=0.842, respectively), either. A significantly lower
absolute lymphocyte count significantly and a significant-
ly higher MPV was found in the hepatitis B-positive group
than in the controls (p <0.05 for both comparisons). The
groups had similar hematocrit, hemoglobin, platelet count,
RBC count, and WBC count (p=0.642, p=0.388, p=0.418,
p=0.366, and p=0.824, respectively).

The two groups individually showed a positive correla-
tion between platelet count and MPV (r=0.32, p=0.01 and
r=0.36, p=0.01, respectively). NLR and MPV were positive-
ly correlated in both groups (r=0.38, p=0.01 and r=0.41,
p=0.01, respectively).

In both groups, positive correlations existed among lym-
phocyte count, platelet count, and MPV (r=0.289, p=0.01 and
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r=0.177, p=0.047, respectively, for the patient group and
r=0.187, p=0.23 and r=0.257, p=0.001, respectively, for the
control group).

DISCUSSION

Although hepatitis B virus (HBV) infection can be prevent-
ed by a vaccine, its global prevalence is an ongoing prob-
lem as it is a significant source of disease burden and death
worldwide [9]. According to World Health Organization data,
it is estimated that 780 thousand deaths occur every year due
to acute and chronic hepatitis B [10]. South America, Central
America, Southern and Eastern Europe, Turkey, Central Asia,
and the Middle East are considered to be middle endemic
regions in terms of hepatitis B prevalence [10). Clinically,
hepatitis B has acute, subacute, and chronic forms, and may
manifest with hepatic cirrhosis and hepatocellular cancer in
the long term [12]. Hepatitis B constitutes a major etiology
of chronic hepatic inflammation. Liver inflammation result-
ing from an immunological reaction increases the rates of
cellular proliferation, cellular death, and genetic alterations
and elevates the risk of hepatocellular carcinoma risk [13].
Therefore, having a thorough knowledge of the inflammation
level in patients infected with hepatitis B is important for the
patient follow-up to be ensured.

Determination of the inflammation level with simple, in-
expensive, and noninvasive methods is important to predict
the course of inflammation, particularly its progression to
cirrhosis. Recently, noninvasive methods, such as FibroS-
can and tissue elastography, have been increasingly used
to assess structural changes in the liver tissue [2-4]. Ozer
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et al. stated that NLR and MPV could be used as markers of
chronic inflammation in distinct disease groups, such as car-
diovascular disease, cancer, and liver cirrhosis [8]. In a study
on adult patients with liver failure due to hepatitis B, NLR
values of 2.36 or below were associated with lower mortality
risk and values of 6.12 or above with higher mortality risk
[5]. A similar study by Chen et al. showed an elevated NLR
level in liver failure compared with chronic hepatitis and a
healthy liver. However, the control and hepatitis B groups
in this study did not differ. Similarly, Celikbilek et al. did not
find any significant difference between adult hepatitis B and
control groups [3, 14]. NLR levels did not significantly differ
between the patient and control groups in a study by Ulu-
ca et al. on children with inactive hepatitis B carriers [15].
Similar to the previous observations, our chronic hepatitis
B and control groups did not show any significant difference
regarding NLR.

There are several studies on clinical decision-making in
various diseases using MPV [16, 17]. Henning et al. reported
that platelet activation increased in proportion to MPV in-
crease, and some cytokines released more easily aggregated
with other mediators, thereby causing various diseases [18].
In a similar study, Ekiz et al. showed significantly higher MPV
levels in patients with chronic hepatitis B than in controls [19,
20]. Atakan-Erkal et al. also showed a significantly higher
MPV level in hepatitis patients than in the control [21]. In line
with the literature data, our study documented higher MPV
values in hepatitis B patients than in controls. A lower ratio of
blood lymphocytes, which are white blood cells, may indicate
a higher risk of infection. Lymphocytes affect the elimination
of bacteria, viruses, toxins, and cancer cells in the human

Table. Demographic features and laboratory values of the study groups

Features / Values Inactive HBV carriers (n=94) Controls (n=88) p
Age, years 11.9+3.4 11.0£2.7 0.86
Sex, M/F 56/38 51/37 0.84
White blood cell count, 103/mm?3 7.56+1.90 7.62+1.33 0.82
Neutrophil count, 10%/mm? 3.77£1.71 4.09+1.46 0,69
N/LR 2.82+1.12 2.22+1.72 0.76
Lymphocyte count, 10%/mm? 1.62+1.4 2.46+0.58 <0.05*
PLT/LR 118.88+30.14 116.84+40.68 0.88
Platelet count, 103/mm3 31476 306449 0.41
MPV, fL 7.8+1.1 7.9+1.1 <0.05*
PLT/MPV 26.28+7.24 29.42+8.42 0.52
RCB, 10'%/L 4.68+0.52 4.62+0.54 0.36
Hemoglobin, g/dL 12.24+2.12 12.10+2.08 0.38
HCT, % 41.78+5.14 41.64+5.11 0.64

Note: HBV — Hepatit B virus, MPV — Mean platelet volume, N/LR — Neutrophil/Lymphocyte Ratio, PLT — Platelet count,
Hb — Hemaoglobin, HCT — Hematocrit, RBC — Erythrocyte count, and WBC — Leucocyte count.
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body. A fall in their number may lead to weakened immunity
[22]. NLR is calculated by dividing blood neutrophil count by
lymphocyte count and PLR by dividing platelet count by lym-
phocyte count. In clinical practice these ratios are used as
markers for determining the prognosis of inflammatory dis-
eases; particularly, NLR is considered a marker of subclinical
inflammation [23, 24]. Our study did not show any signifi-
cant difference between the hepatitis B and control groups
in terms of NLR and PLR. The state of the immune system is
correlated to inflammation; a strong immune response may
prevent HBV infection, whereas a weak immune response
may cause an infection to progress and become chronic. In
these patients, determining inflammation level is important
concerning monitoring of the process.

It is known that liver biopsy is the gold standard in the
treatment and follow-up of patients with chronic hepatitis B.
However, biopsy is not always possible and some markers
are needed to predict liver histopathology [25].

Thus, we believe that it is of great importance to develop
simpler, inexpensive, and easy-to-use noninvasive methods
to determine the level of chronicity; parameters, such as
NLR, PLR, and MPV, could be simple and rapid test markers
to serve these goals.
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CONCLUSION

In conclusion, the study groups did not exhibit any sig-
nificant difference concerning NLR, PLR, and PLT/MPV levels
but it found a significant intergroup difference in MPV. The
retrospective nature of the study being conducted in a sin-
gle center with a small number of patients, absence of liver
biopsy results, absence of a chronic active hepatitis group,
and absence of demonstrating a correlation between clinical
symptoms and the study parameters are the major limita-
tions of our study. We believe that a larger perspective and
multicenter studies are needed to clarify the subject.
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