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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITHIO HEOOXOMNMO COOTIONATh CISAYIONINE TIPaBHIIA;

1. CraTps 1oyKHA OBITH MPEJCTABICHA B IBYX DK3EMIUISIPAX, HA PYCCKOM MM aHTIIUHACKOM SI3bI-
Kax, Hare4yaTaHHas Yepe3 MoJTOPa HHTEPBAJa HA OHOIl CTOPOHE CTAHAAPTHOTO JINCTA ¢ IIMPUHOMH
JIEBOTO TOJIA B TPU caHTHMeTpa. Vcroiap3yeMblil KOMITBIOTEPHBIN MIpU(T U TEKCTa Ha PYCCKOM U
anmniickoM s3pikax - Times New Roman (Kupuuinna), 111 TeKCTa Ha TPYy3UHCKOM SI3BIKE CIEIYeT
ucnons3oBath AcadNusx. Pasmep mpudra - 12. K pykonucu, HareyaraHHON Ha KOMIIBIOTEPE, 1OJDKEH
OBITH TIpHTOkeH CD co cTaTheit.

2. Pa3mep craTbu 10JKEH OBITH HE MEHEe IECSTH U He OoJiee 1BaAaTH CTPAHUI] MAITMHOIIHCH,
BKITIOYAs yKa3aTelb JINTEPaTyphl U Pe3toMe Ha aHTJIIMICKOM, PYCCKOM U TPY3MHCKOM SI3BIKaX.

3. B crarbe 10mKHBI OBITH OCBEIIEHBI AKTYaTbHOCTh JAHHOTO MaTepHalia, MEeTOJIBI X PE3YIIbTaThI
WCCIIeIOBaHUSI U MX 00CYKICHHE.

[Ipu npencTaBneHny B reUaTh HAyYHBIX IKCIIEPUMEHTAITLHBIX paO0T aBTOPHI JIOJIKHBI YKa3bIBaTh
BH]l ¥ KOJMYECTBO JKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS H
YCBITUIEHHUS (B XO/1€ OCTPBIX OIBITOB).

4. K crarbe IOMHKHBI OBITH MPUIOKEHBI KPAaTKOE (HA MOJICTPAHUIIBI) PE3FOME Ha aHTIIUHCKOM,
PYCCKOM H TPY3MHCKOM $I3bIKaX (BKJIFOUYAIOIIEE CIICAYIOIIHE Pa3/Ieibl: IeJb UCCIIeJOBaHuUs, MaTepral U
METOJTBI, PE3YIBTATHI M 3aKTFOUCHHE) U CIIHCOK KITF0UeBEIX ciioB (key words).

5. Tabmuiibl HEOOXOUMO MPEACTABIISITE B ITe4aTHO# popme. DoTokonuu He puHUMaroTcs. Bee
nu(ppoBbIe, HTOTOBbIE U MPOIEHTHHIE JAHHBIE B TA0JHIAX JOJKHBI COOTBETCTBOBATh TAKOBBIM B
TeKcTe cTaTbu. Ta0nuIbe! 1 rpaduKH TOJKHBI OBITH 03aITIaBICHBI.

6. dororpadun AOIKHBI OBITh KOHTPACTHBIMHU, (DOTOKOIHHU C PEHTTEHOTPAMM - B IO3UTHBHOM
n300pakeHUH. PUCYHKH, YepTeXHU U JUArpaMMBbI CIICAYyeT 03aIIaBUTh, IPOHYMEPOBATh M BCTABUTH B
COOTBETCTBYIOITEe MecTo TekcTa B tiff popmare.

B moanucsx k MukpogoTorpadusiM ciieyeT yKa3blBaTh CTEIICHb YBEJIMUYCHUS Yepe3 OKYIISP HITH
00BEKTHB U METOJI OKPACKH WIJIM UMITPETHAIINN CPE30B.

7. ®aMHUINH OT€YECTBEHHBIX aBTOPOB MPUBOATCS B OPUTHHAIBHOW TPAHCKPHUTIITHH.

8. I1pu opopmiienun u HanpaBieHun crateid B >kypHan MHI mpocum aBTOpoB coOmonarh
NpaBuIIa, U3JIOKEHHBIC B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPECTABISIEMbIM B OMOMETUIIMHCKUE
JKYpHAJIBD», MPUHATHIX MeXKTyHapOIHBIM KOMUTETOM PEIAKTOPOB MEAMIIMHCKUX KYPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B xoHIIe Ka)X0i OPUTHHAIBHON CTaThH MPUBOAMUTCS Onbinorpaduuecknii cnucok. B cnmcok nutepa-
TYpBI BKJIIOYAIOTCS] BCE MaTepHalibl, Ha KOTOpble UMEIOTCS CCBIIKM B TekcTe. CIHCOK COCTaBiseTcs B
andaBUTHOM MOpsIKE U HyMepyeTcs. JIuTteparypHblii HCTOYHUK TPUBOAUTCS Ha sI3bIKE OpUTrHMHana. B
CIIHMCKE JIUTEePaTyphl CHavYasa MPUBOJSITCS PaOOTHI, HAIMCAHHBIC 3HAKAMU TPY3WHCKOTO an(aBuTa, 3aTeM
Kupuuied u naruauned. CChUIKM Ha IIUTHPYEMble pabOThl B TEKCTE CTAaThbH JAIOTCS B KBaJpPaTHBIX
CKOOKax B BUJIC HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOW padOoTHI B CITUCKE TUTEpaTypbl. BonbmmH-
CTBO IUTUPOBAHHBIX UCTOYHUKOB JIOJDKHBI OBITh 32 TIOCTEIHUE 5-7 JIeT.

9. Jlns momydenus mpaBa Ha MyONHWKANWIO CTaThs JOJDKHA MMETh OT PyKOBOIHUTENS PAaOOTHI
WIN YUPEXKJCHUSI BU3Y U CONPOBOIUTEIHHOE OTHOILICHHUE, HAITMCAHHBIC MITM HalleYaTaHHbIe Ha OJaHKe
Y 3aBEPEHHBIC MOJIIICHIO U TICUAThIO.

10. B xoHIe cTaThu MOKHBI OBITH MOMAIMKCH BCEX aBTOPOB, IMOJHOCTHIO NMPUBEIACHBI UX
(hamuTiM, IMEHa M OTYECTBA, YKa3aHbl CIIy)KCOHBIH M JOMAalIHUH HOMEpa TeIe(OHOB U aapeca il
MHBIE KOOpAUHATHL. KomnuecTBo aBTOPOB (COaBTOPOB) HE JOJIKHO MPEBHIIIATH MATH YEJIOBEK.

11. Penakuus octapisiet 3a coOO0# MpaBo COKpaIaTh U UCIPABIIAThL CTaThi. KoppekTypa aBropam
HE BBICBIJIAeTCSI, BCs paboTa M cBepKa MPOBOAUTCS IO aBTOPCKOMY OpPUTHHAITY.

12. HepomycTuMO HampaBlieHHE B PEJAKIUI0 padoT, MPEACTABICHHBIX K TI€YaTH B WHBIX
M3/IaTeThCTBAX WITM OMYOJUKOBAHHBIX B IPYTHUX M3IAHUSIX.

IIpu HapymieHnH yKa3aHHBIX NPABHJ CTATHH He PACCMATPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or compu-
ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width, and 1.5 spacing
between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to Georgian and Russian
materials). With computer-printed texts please enclose a CD carrying the same file titled with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink (or
black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Thilisi State Medical University, ' Department of Immunology, *Department of Surgery,
SM. Zodelava Hematology Centre, Thilisi, Georgia

Acute inflammation is an immune response, normally leading
to the elimination of the inductor of damage and repair of injured
tissues. When the initial stress factors cannot be eliminated, in-
flammation lasts a long time and becomes chronic, which ulti-
mately damage healthy cells and tissues. An unresolved, low-
grade chronic inflammation is associated with the development
of a number of diseases, including metabolic syndrome, cancer,
arthritis, colitis, diabetes, atherosclerosis and neurodegenerative
diseases [1]. Non-resolving inflammation derived from chronic
infections, autoimmune reaction or environmental factors is in-
volved in both — in the etiopathogenesis and in ongoing tumor
growth, as demonstrated by experimental and clinical studies
[2,3]. In addition, inflammatory cells and mediators are charac-
teristic of tumors that are not epidemiologically associated with
inflammation [4]. With some types of cancer, inflammation pre-
cedes malignant changes. Conversely, with other types of can-
cer, oncogenic changes cause an inflammatory microenviron-
ment that promotes the development of tumors [5]. Interestingly
though, not all chronic inflammation tend to have protumor ac-
tivity. Several evidence confirm that a marked chronic inflam-
matory response in psoriasis is not associated with an increased
risk of developing skin cancer [6]. Likewise,infiltration with
inflammatory cells is associated with better prognosis in certain
tumors (for example, eosinophils in colon tumors, and TAMs
in a subset of breast tumors and pancreatic tumors) Suggesting
that inflammatory cells may destroy tumor cells, in addition to
normal tissue cells [1,3,7].

Based on the recent reports, knowledge on the immune re-
sponses generated against solid cancers has grown consider-
ably. However, the pathways that regulate immune activation
or tolerance are negligibly defined in hematological cancers.
The general difference stem from the fact that Hematological
cancers developwithin lymphoid organs where immune cells
reside and in which antitumor immune responses are typi-
cally elicited [8].

Innate immune cells, such as Neutrophils have been shown
to be functionally impaired in most patients with hematologic
malignancies leading to increased infections and complications,
and therefore is associated with poor outcomes. And A growing
body of evidence demonstratesthat monocytes and macrophages
play a key role in the progression of blood tumors [9].

In CLL, higher circulating absolute monocyte counts (AMCs)
at diagnosisare associated with worse overall survival [10]. Fur-
thermore, the ratio of absolute lymphocyte counts (ALCs) to
AMC:s is associated with a more indolent form of the disease.

Up to date, fewstudies have investigated the potential prog-
nostic value of inflammatory markers such as neutrophil-lym-
phocyte ratio (NLR), and albumin-globulin ratio (AGR), CRP,
albumin, lymphocyte and monocyte count, platelet/lymphocyte
ratio in hematologic malignancies [11-16]. However there is no
knowledge of the diagnostic role of combination of CBC param-
eters in hematologic cancer.

Therefore, we intend to investigate the role of inflammatory
markers: Neutrophil-lymphocyte ratio (NLR), Platelet-lympho-
cyte ratio (PLR), Platelet-monocyte ratio (PMR), Hemoglobin-
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platelet ratio (HPR), Hemoglobin-lymphocyte ratio (HLR),
Lymphocyte-monocyte ratio (LMR), systemic immune-inflam-
mation index (SII) and derived Neutrophil-lymphocyte ratio
(dNLR), which were used alone or in combination, in early
screenings and diagnoses of hematologic malignancies.

Material and methods. Study was conducted according
to the principles of the 1975 Declaration of Helsinki and its
later amendments or comparable ethical standards and was
approved by Tbilisi State Medical University Biomedical Re-
search Ethics Committee. Formal consent was not required
for this retrospective study, while all data were kept confiden-
tial. 23 patients with hematologic malignancies (Hodgkin and
non-Hodgkin Lymphomas, myeloid neoplasms)were enrolled
in study. Complete blood count (CBC) obtained at the time of
diagnosis were used for analysis. 28 age-matched individuals
who underwent routine laboratory study were used as con-
trols. Patients who had any type of cancer, acute or chronic
infections, autoimmune diseases, hematologic diseases were
excluded from the study.

Systemic inflammatory factors, such as the neutrophil-lym-
phocyte ratio (NLR), Platelet-lymphocyte ratio (PLR), Plate-
let-monocyte ratio (PMR), Haemoglobin-platelet ratio (HPR),
Haemoglobin-lymphocyte ratio (HLR), Lymphocyte-monocyte
ratio (LMR),systemic immune-inflammation index (SII) and de-
rived Neutrophil-lymphocyte ratio (INLR) were analysed from
patients with hematologic malignancies and their age-matched
controls.The counts for total white blood cells, neutrophils, lym-
phocytes, platelets, monocyte and hemoglobin were taken from
patient’s CBC analyses extracted from medical records. NLR
was calculated by dividing the absolute count of neutrophils by
the absolute count of lymphocytes. Same method applies for
the calculation of PLR, PMR,HLR, HPR, LMR ratios. dNLR
was calculated using a formula: dNLR=neutrophil/(total white
cell - neutrophil). SII was defined as follows: SII = neutrophil x
platelet/lymphocyte.

Statistical analysis was performed using GraphPad and SPSS
softwares. The area under the curve (AUC), sensitivity, specific-
ity, and cut-off values were compared using the receiver oper-
ating characteristic (ROC) curve. A P<0.05 was considered as
statistically significant.

Results and discussion. Table 1 summarizes demographic
characteristics and CBC-derived inflammatory markers of
patients with hematologic malignancies and age-matched
control. Demographic characteristics such as age and gen-
der show no difference between patient and control groups
(p>0.05, Table 1). The laboratory data shows although total
white blood cells, absolute neutrophils, lymphocyte, mono-
cytes, and total platelets are comparable between patients and
controls (p>0.05), inflammatory markers such as NLR, PLR,
PMR, HLR, SII and dNLR are significantly higher in patients
with blood malignancies compared to age-matched controls
(p=0.005, p=0.004, p=0.0016, p=0.0026, p=0.0075, p<0.001,
respectively) (Fig. 1). Hemoglobin level is significantly low-
er in patients (p=0.0013). There is no difference in LMR and
HPR levels between the groups.
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Table 1. Demographic characteristics and laboratory parameters of patients
with hematologic malignancies and age-matched control

Parameters Patients Group Control Group p Value
Age 52.9+11.7 48.3£15.7 NS
Gender: F/M (%) 52.2%/47.8% 57.1%/42.9% NS
Total white blood cells (x109/L) 7.5348.1 6.36£1.15 NS
Absolute neutrophil count (x109/L) 5.55+7.2 3.65+0.9 NS
Absolute lymphocyte count (x109/L) 3.2+5.2 2.05+0.4 NS
Absolute monocyte count (x109/L) 3.6+£11.9 0.5+0.1 NS
Total platelets (x109/L) 334.6+224.5 248.9+43.9 NS

HGB 11.3343.3 13.6+0.97 =0.0013

NLR 3.2342.3 1.85+0.58 =0.005

PLR 308.1£250.2 125.5+30.2 =0.004

PMR 1114.34934.6 511.2+121.4 =0.0016

HLR 12.0+£8.2 6.92+1.45 =0.0026

SII 1241.94+1445.7 466+207.8 =0.0075
LMR 5.5+5.4 4.2+1.07 NS
HPR 0.06+0.04 0.06+0.01 NS

dNLR 2.7+1.6 1.37+0.36 =0.0002

HGB — hemoglobin; NLR — neutrophil/lymphocyte ratio; PLR — platelet/lymphocyte ratio; PMR — platelet/monocyte ratio;
HLR — HGB/lymphocyte ratio; LMR — lymphocyte/monocyte ratio; dNLR derived neutrophil-to-lymphocyte ratio;
SII - systemic immune-inflammation index; HPR — HGB/platelet ratio; NS — not significant

Data is presented with meantStandard deviation
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Fig. 1. NLR, PLR, PMR, HLR, SII and dNLR in patients with hematologic malignancies compared

with healthy age-matched control

Fig. 1 indicates levels of NLR, PLR, PMR, HLR, SII and dNLR compared between patients with hematologic malignancies
and age-matched controls; Data are expressed as mean+=SEM

Receiver operating characteristic (ROC) curves for inflamma-
tory markers were plotted (Fig. 2) to identify optimal cut-off val-
ues for higher sensitivity and specificity (Table 2). HLR, dNLR
and HPR were associated with patients diagnoses (p<0.050).
dNLR has the highest AUC score. For diagnosing hematologic
malignancies, the AUC of the ROC curve for dNLRwas 0.810
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with 95% CI of 0.646-0.975, for HLR — 0.712 with 95% CI of
0.480-0.944 and for HPR — 0.692 with a 95% CI of 0.441-0.943.
No significant influence was determined for NLR, PLR, PMR,
SII and LMR (p>0.05). However, combining these six biomark-
ers — NLR, PLR, PMR, HLR, SII and dNLR reached the best
AUC score — 0.923 with 95% of CI of 0.778-1.000 (Fig 3).
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Table 2. The results of the receiver operating characteristic (ROC) curve analysis
of the parameters used in the diagnosis of hematologic malignancies
AUC Std. Error 95% CI Cut-off Se“(s.,i/?)v ity Spe(f,g‘)city P value

NLR 0.666 0.109 0.453-0.879 2.185 61.5 75 0.090
PLR 0.659 0.125 0.415-0.904 196.5 61.5 100 0.104
PMR 0.690 0.122 0.450-0.930 637.895 69.2 82.1 0.053
HLR 0.712 0.118 0.480-0.944 8.675 69.2 89.3 0.031
SII 0.618 0.118 0.387-0.849 533.48 61.5 78.6 0.228
dNLR 0.810 0.084 0.646-0.975 1.4750 76.9 71.4 0.002
HPR 0.692 0.128 0.441-0.943 0.0392 69.2 100 0.050
LMR 0.352 0.126 0.105-0.598 4.1038 38.5 50 0.130
Comb. 0.923 0.074 0.778-1.000 0.4098 92.3 100 0.000

ROC — receiver-operating characteristic; AUC — area under the curve; Std. Error — standard error; CI — confidence interval;

NLR — neutrophil/lymphocyte ratio; PLR — platelet/lymphocyte ratio; PMR — platelet/monocyte ratio,
HLR — HGB/lymphocyte ratio; LMR — lymphocyte/monocyte ratio; dNLR derived neutrophil-to-lymphocyte ratio;
HPR — HGB/Platelet ratio; SII - systemic immune-inflammation index;, Comb. - NLR+PLR+PMR+HLR+SII+dNLR

Table 3. Results of Pearson correlation analysis (R) for the investigated inflammatory markers

in patients with hematologic malignancies

NLR PLR PMR HLR SII dNLR HGB
NLR 1 0.737** 0.174 0.503 0.860%* 0.423 -0.565%*
P=0.004 P=0.569 P=0.080 P=0.000 P=0.150 P=0.044
PLR 1 0.530 0.716** 0.592%* 0.200 -0.607*
P=0.062 P=0.006 P=0.033 P=0.513 P=0.028
1 0.202 0.305 -0.084 -0.480
PMR
P=0.508 P=0.311 P=0.784 P=0097
1 0.163 -0.114 -0.466
HLR
P=0.595 P=0.711 P=0.109
1 0.452 -0.466
SIT
P=0.121 P=0.109
1 -0.425
dNLR
P=0.148

Pearson correlations are presented between CBC-derived inflammatory markers: NLR, PLR, MLR, HLR, SII, dNLR and HGB;
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**Correlation is significant at the 0.01 level, *Correlation is significant at the 0.05
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Table 3 shows correlations between studied inflamma-
tory markers calculated with Pearson correlation analysis.
NLR and PLR revealed strong negative correlation with
HGB levels (correlation coefficient between NLR and HGB,
-0.565; p=0.044; correlation coefficient between PLR and
HGB, -0.607; p=0.028) and strong positive correlation with
SII (correlation coefficient between NLR and SII, 0.860;
p=0.000; correlation coefficient between PLR and SII, 0.592;
p=0.033). PLR had a significant positive correlation with
HLR (correlation coefficient, —0.716; p = 0.006). There was
no correlation between the PMR and NLR (P = 0.569), PLR
(P=0.062), HLR (P=0.508), SII (p=0.311), dNLR (p=0.784)
and HGB (p=0.0097), HLR and SII (p=0.595), dNLR (0.711)
and HGB (P=0.109), SII and dNLR (p=0.121) and HGB
(p=0.109).

Since inflammation plays a key role in the onset and de-
velopment of tumors [17]. Simple-to-use and inexpensive
diagnostic and prognostic cancer biomarkers is of great im-
portance. Systemic inflammation leads to alteration in the
peripheral blood components [3]. Due to the fact that neu-
trophils, platelets, lymphocytes, monocytes and hemoglobin
have a crucial role in inflammation, ratios of these param-
eters can act as measurement of the degree of inflammation
in cancers. In recent years many studies have shown that dif-
ferent kind of ratios of CBC components: NLR, PLR, MLR,
SII are useful in prognostics of many diseases, among them
cancer [14,18,19]. NLR, PLR and MLR have already proved
themselves as good prognostic factors in many solid tumors
[20-23].

Recent study shows that hematological ratios such as PLR
and HPR relates to clinicopathological features in colon can-
cer and their combined application with CEA can improve
the diagnostic efficacy of distinguishing between colon can-
cer and benign colon tumors [24]. Reduced hemoglobin to
platelet ratio (HPR) is associated with the poor prognosis of
renal cell carcinoma [25]. Prognostic significance of these
new tumor biomarkers, such as NLR, PLR and LMR were
confirmed in several hematological malignancies such as
DLBCL, HL and MM [26,27].

However, there is still little evidence for its significance in
other abnormalities of hematopoietic system.

Despite the fact that the value of NLR, PLR and MLR in
patients with some hematologic malignancies has been stud-
ied before, we were the first to study different CBC-derived
biomarkers in combination and reveal the relationships be-
tween them.

We demonstrated that the patients with hematologic malig-
nancies have significantly increased level of inflammatory mark-
ers: NLR, PLR, PMR, HLR, SII and dNLR and decreased level
of HGB in comparison with age-matched controls.Our findings
indicate that NLR and PLR positively correlate with each other
and SII and negatively correlate with HGB. PLR has positively
correlated also with HLR.

Accuracy of studied markers were measured by the area under
the ROC curve. It reveals that ANLR has the highest AUC score.
For diagnosing hematologic malignancies, the AUC of the ROC
curve for dNLR was 0.810 with a 95% CI of 0.646-0.975. How-
ever, combining these six markers - NLR, PLR, PMR, HLR, SII
and dNLR reached the best AUC score - 0.923 with a 95% of CI
0f 0.778-1.000.

To our knowledge, we are the first to investigate the diagnos-
tic value of CBC-derived inflammation related eight biomarkers
alone and in combination in case of hematologic malignancies.
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NLR, PLR, PMR, HLR, SII and dNLR are excellent systemic
inflammatory biomarkers and their use in combination could
serve as a promising diagnostic and prognostic factors for pa-
tients with hematologic malignancies.

Our study has several limitations. First, study was retrospec-
tively designed and was done on a relatively small number of
patients. All studied patients were from one clinical center. In
future, more studies should be required to further validate the
diagnostic and prognostic value of these biomarkers for hema-
tologic malignancies.

We think that NLR, PLR, PMR, HLR, SII and dNLR, which
are easily detectable and applicable laboratory parameters, will
be a useful prognostic tool in clinical practice, helping individu-
alize the intensity of therapy according to the level of systemic
inflammation of each patient.
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SUMMARY

COMPLETE BLOOD COUNT DERIVED INFLAMMA-
TORY BIOMARKERS IN PATIENTS WITH HEMATO-
LOGIC MALIGNANCIES

"Nanava N., *Betaneli M., *Giorgobiani G., 'Chikovani T.,
1Janikashvili N.

Thilisi State Medical University, 'Department of Immunology,
’Department of Surgery; M. Zodelava Hematology Centre,
Thilisi, Georgia

Inflammation sometimes can be associated with the develop-
ment of number of diseases, among them cancer. Few studies
show prognostic value of different inflammatory markers, such
as lymphocyte and monocyte count, neutrophil-lymphocyte ra-
tio (NLR), platelet-lymphocyte ratio (PLR) and others in some
types of blood cancers. There is further need to investigate easy
measurable diagnostic and prognostic novel biomarkers in he-
matologic malignancies.

Our aim was to investigate the role of inflammatory markers:
NLR, PLR, platelet-monocyte ratio (PMR), hemoglobin-platelet
ratio (HPR), hemoglobin-lymphocyte ratio (HLR), lymphocyte-
monocyte ratio (LMR), systemic immune-inflammation index
(SII) and derived neutrophil-lymphocyte ratio (ANLR), which
were used alone or in combination, in early diagnoses of hema-
tologic malignancies.

The counts for total white blood cells, neutrophils, lympho-
cytes, platelets, monocyte and hemoglobin as well as systemic
inflammatory factors, such as NLR, PLR, PMR, HPR, HLR,
LMR, SII and dNLRwere analysed from patients with hema-
tologic malignancies and their age-matched controls. The area
under the curve (AUC), sensitivity, specificity and cut-off val-
ues, as well as correlations between these inflammatory markers
were analyzed.

The patients with hematologic malignancies have signifi-
cantly increased level of inflammatory markers: NLR, PLR,
PMR, HLR, SII and dNLR in comparison with age-matched
controls. NLR and PLR positively correlate with each other
and SII and negatively correlate with HGB. Additionally,
PLR has positive correlation with HLR. dNLR has the high-
est AUC score. For diagnosing hematologic malignancies the
AUC of the ROC curve for dNLR was 0.810 with a 95% CI of
0.646-0.975. However, combining these six markers - NLR,
PLR, PMR, HLR, SII and dNLR reached the best AUC score
- 0.923 with a 95% of CI of 0.778-1.000.

Results indicate that NLR, PLR, PMR, HLR, SII and dNLR,
which are easily detectable laboratory parameters and reflect
systemic inflammatory response can be predictive factors for
hematologic malignancies.

Keywords: Inflammatory biomarkers, hematologic malig-
nancies, cancer.
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BOCHAJIMTEJIBHBIE BUOMAPKEPBI, ITOJIYYEH-
HBIE U3 OBLIEI'O AHAJIN3A KPOBU Y NAIIUEHTOB
CIEMATOJIOT'HTYECKUMHU 3JIOKAYECTBEHHBIMUA
HOBOOBPA3OBAHUSIMU

'"Hanapa H.B., ’beranean ML.A., “Tuoproouanu I.T.,
"Juxosanu T.W., Txanukamsuan H.H.

Tounucckuii 20cyoapcmeeHubvlll MeOUYUHCKUL yHusepcumen,
l0enapmamenm ummynonoauu; *oenapmamenm xupypeuu; “I'e-
Mmamonoeuveckuil yenmp M. 300enasa, Tounucu, I'pysus

Bocnanenne nHOTAa MOXXET OBITH CBSI3aHO C PA3BUTHEM Iie-
JIOTO psifa 3a00JeBaHU, B TOM YHCIE U paka. MamoducieH-
HBI€ HCCIEOBAHNUS YKA3hIBAIOT HA BO3MOXKHOE MTPOTHOCTHYE-
CKO€ 3HaueHHE Pa3IMYHBIX BOCHAIUTEIbHBIX MapKepOB IMpH
HEKOTOPBIX BH/aX paka KpoBH. K 3TuM Mapkepam OTHOCSTCS:
KOJTHYECTBO JIUM(OIUTOB U MOHOIIUTOB, COOTHOIIEHUE HEil-
TpopmioB u jgumdonutoB (NLR), coorHomenme TpombO-
nutoB u mumdonutoB (PLR). B Oynymem Bechbma 3HaYMMO
BEISIBIICHHE HOBBIX, JIETKO M3MEPSEMBIX AHATrHOCTHUECKHUX H
MIPOTHOCTHYECKUX OMOMapKepOB IeMaTONOTHIECKUX OIYXO-
Jel.

Lenbio nccnenoBanus SBUIOCH BHISIBICHNE POIH BOCHAIHU-
TenbHBIX MapkepoB NLR, PLR, cooTHomeHne TpoMOOIHTOB
u moHonuToB (PMR), cooTHOmeHne remMornoOnHa M TPOM-
oouutoB (HPR), cooTHOmEHNE reMOrnoOnHa U TUM(POIHUTOB
(HLR), cootnomenune nuMmporuToB U MoHouutoB (LMR),
WHJIEKC CHCTEMHOTO MMMYHHOTO BocmaneHus (SII) u mpous-
BOJIHOE COOTHOIICHUS HelTpoduioB u numponutos (ANLR),
KakK B OT/EIBbHOCTH, TaK U B KOMOWHAINH, TIPU paHHEH qua-
THOCTHKE TeMaTOIOTUIECKOIl HEeOMIa3nuH.

B kpoBu GONBHEIX IeMaTONOTHYECKHMH HEOIUIa3UsIMH U
JUI COOTBETCTBYIONIMX KOHTPOJBHBIX BO3PACTHBIX TPYHI
OTpe/eNieHo o0mIee KOMMYECTBO OENBIX KIETOK KPOBH, HEM-
TpopMIOB, TUM(OIUTOB, MOHOIIUTOB, YPOBEHb IreMOTIIO0U-
Ha, TaK JXe, KaK M CHCTEMHBIE BOCHAIHTENbHBEIE (AKTOPEI
- NLR, PLR, PMR, HPR, HLR, LMR, SII u dNLR. Bsum
n3ydeHsl wromans mox kpuBoid (AUC), 9yBCTBUTENBHOCTS,
CHeNU(UIHOCTh U MOPOTOBOE 3HAUCHHE, a TAKIKE KOPPEs-
IIUH, CYNIECTBYIOIINE MEXAY YKa3aHHBIMH BOCIIATHTEIbHEI-
MH MapKepamH.

VY TanueHToB ¢ TeMaTOJOTHYECKHMH HEOTUIa3WsAMH 3HadH-
TEJHHO MOBBIIIEH YPOBEHb BOCHAIUTEIbHBIX MapkepoB: NLR,
PLR, PMR, HLR, SII u dNLR B cpaBHEHHH C KOHTPOJIBHOM
Bo3pacTHOM rpymnmnoi. NLR u PLR nmonoxurensHo Koppenupy-
10T JIpyT ¢ apyrom u ¢ S, omHako HaOIIOMAETCS OTPHLATENb-
Has xoppemsnus ¢ HGB. PLR Takke mMeeT MoIoKUTETHHYIO
xoppersio ¢ HLR. dNLR wmMeer HauBhICHIME TMOKA3aTEIH
AUC. Ing AMarHOCTUPOBAHUS T€MATONOTHYECKUX HEOIUTa3Huit
AUC ROC-kpuBas s dANLR cocrasuna 0.810; 95% nosepu-
TenbHBIH uHTEpBal - 0.646-0.975. OnqHako KOMOMHUPOBaHHOE
HCIIOJIb30BAHKE BCEX MEPEUUCIEHHBIX IeCTH MapkepoB - NLR,
PLR, PMR, HLR, SII u dNLR maer Hammtydmmii mokasareib
AUC - 0.923; 95% noseputensusril uaTepBai - 0.778-1.000.

[Tonyuennslie pe3ynbTarsl mokasbiBatoT, uTo NLR, PLR, PMR,
HLR, SII u dNLR, sBISsCH JT€TKO H3MEPSIEMBIMHU JTa00PaTOPHBI-
MH OKa3aTesIMH CHCTEMHOTO UMMYHHOTO BOCTIAQJICHHUS, MOTYT
OKa3aThCsI IPEANKTOPAMH TSI TEMATOIIOTHIECKUX OITyXOJIEBBIX
3a00eBaHNUI.

44

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

Agboydy

Lolbanol Log@mm sbosgnobowsb dowgdygao sbogdomo
b0mdoM 39 gdo  ogmgolbgodosbo  dgds@memyoygdo  Lod-
Logbggdol dJmby 353096¢9dD0

16.60b5gs, 23.8gmobgaro, 29.a0m0amd0560, 'mbomgsbo,
165006030 dg0em0

ndogolols Lobged{ogm Ledgwoizobm  gbogg@dlodgdo,
'odgbmemaool  ©g35@HdgbH0; 2Jodg@daool  ©g3s@-
B°3g6@0; . bmpgmagsls  dgds@mmmaoyg®o (3963 G0,
ndo@obo, bss®rmggemm

bmgds bmgxg® dgodagds ©s3eogdodgdygemo  ogmls
dogeo o0 535098980l gobgoms®gdslmsb, dom
Yool odmbosbs3. @o@g@sdymsdo agbgogds 33
@9-3960, bowsi Lolbaol bogogdmo Lodbogbols wOML
Lbgo-obbgs sbmgdomo do®3g@ols 3dmybmbyao 360dg-
bganmdoas bobggbgdos. gl domygmgdos: @odxmEodgdols
©>  dmbm30@gool  MomEybmds, bgo@Mmmyom-godem-
30H9ool  godemds  (NLR),  00®mddmEo@d-godegm-
300900l BoBEmds (PLR) ws bbgs. Loko®ms dgdoamdo
38203900 39ds@mamaoygdo  sgmgolgdosbo  Lodlogbg-
goobmgols sbogro, do@@ogoe gobmdgewo wosybmldo-
3900 ©s 30Mxbmbymo domds®gdgdols wobiswygbog.

3320930l Bobabl  Foddmowagbos  dgds@mmmpoy®o
Lodlogbggool  s@gga  ospbmlRogsdo  olgmo  Sbmg-
b0m0  Io3gMgdol Mol oy ghs, MMAMm®o3ss: NLR,
PLR, o®mddn30@-00bm3zodgool  gs@omds  (PMR), dg-
dmaa@mdob-mOmIdm0dgd0l  Godomds  (HPR),  39dm-
3E0306-@038mM30Hgl  Godomds  (HLR), @odgmiod-
dmbmizo@dgdol  gosdomds  (LMR), LobEgdy®o  o0dygby®o
obmgdols  0bpgdlo  (SI) s  bgod@meoen-enodgmzodgdols
BoMEMd0l Fomdmgdyaro (dNLR). 030 39 gdo
35909303300090) AEIROIA (3 (380-(3560 39,5193 3d0bs(305T0.

ogmgoligdosbo  3gds@mmmpon@o  Lodlbogbggdols 8]mbyg
3530960g0Ls s domo Slsgol gbodsdols sgmb@@mane
xaagdo  dggolfsgango  Lolbmol mgmn®o  gx®gegdols,
690@OMGogdol, @odgmEodgool, m@MmddmEodgdol ©s
dmbm30H 900l Log@Hmm Gsmegbmds,dgdmammdobols wmby
©o, 51939, LobB YA Sbmgdomo RsdGmgdo, HmamMoiss,
NLR, PLR, PMR, HPR, HLR, LMR, SII ©s dNLR. gogosbe-
@obgmn IGO0l Jagos Bodmmdo (AUC), 3g@dbmdgmmds,
139309303990 Mds, bpg@eo Mm3Godsgryg@o 3bodgbgarmds
©> ©agoA0bgn  Jglifegmom  sbmgdols dodzg@mgdls dm-
Aol 5s@Ogoymo  Jm@gens30s. ©EA0bEs, MMI  sgmgolig-
b05bo  dgds@mermpaon@o  Lodlogbggdols IJmbyg o306 90-
To, gmbAHmEols xanamsb Jgoodgdomn Ibodgbgamgbsw
dogogos  sbmgdomo  dodggdgdo: NLR, PLR, PMR, HLR, SII
©> dNLR. 350356 NLR s PLR o©gd000 gm@ganszosdos
9O03obgnmsb s SIl-mab, bogm gedymxoms® g gao-
90l HGB-mob. PLR wogdomsp  jodgerodgols HLR-msh.
>0lsb0dbogos, @M ANLR-I oJgl gggarsbyg do@seano AUC
dohggbgodgemo.  sgmgoligdosbo  dgds@mearmpaoyg®o  Lodlogbols
dJmby 3530960 gdd0  dNLR-0gols d0dmgdols  m3g@s@oyeno
dobolosmgoarols (ROC) ddyeols AUC gowpgbls 0.810-1 95%
Lo®{d9bmmdols 0bBgdgognomn (CI) 0.646-0975 gsdpengddo.
o3 gdabo 356390l 3mddobo@gdygads asdmygbgdsd dmag3s
4ageabyg domogro AUC dshggbgdgeno — 0923,95% CI 0.778-
1000. 33e0gg0l Jgega9d0 doygmomngdl, Gmd JodFogoe
3obmdgoeo domdsdgygmgdo - NLR, PLR, PMR, HLR, SII
©s ANLR, ®mdggdoi LobRgdygdo sbogdomo 3sbggbols
doboliosmgdgamos, dgladamgdgaos godmeagls sgmgolyg-
b05b0 dgds@memyoyg@o Lodbogbggdol dohggbgdens.



