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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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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 
AMCs 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-

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 (dNLR) 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 × 
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.

COMPLETE BLOOD COUNT DERIVED INFLAMMATORY BIOMARKERS 
IN PATIENTS WITH HEMATOLOGIC MALIGNANCIES 
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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 (×109/L) 7.53±8.1 6.36±1.15 NS

Absolute neutrophil count (×109/L) 5.55±7.2 3.65±0.9  NS

Absolute lymphocyte count (×109/L) 3.2±5.2 2.05±0.4  NS

Absolute monocyte count (×109/L) 3.6±11.9 0.5±0.1  NS

Total platelets (×109/L) 334.6±224.5 248.9±43.9 NS

HGB 11.33±3.3 13.6±0.97 =0.0013

NLR 3.23±2.3 1.85±0.58 =0.005

PLR 308.1±250.2 125.5±30.2 =0.004

PMR 1114.3±934.6 511.2±121.4 =0.0016

HLR 12.0±8.2 6.92±1.45 =0.0026
SII 1241.9±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 mean±Standard deviation

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 

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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Fig. 2. ROC curves for biomarkers:NLR, PLR, PMR, HLR, 
SII anddNLR

Fig. 3. ROC curve for combination of biomarkers: 
NLR+PLR+PMR+HLR+SII+dNLR

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 Sensitivity
(%)

Specificity
(%) 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

PMR
1 0.202 0.305 -0.084 -0.480

P=0.508 P=0.311 P=0.784 P=0097

HLR
1 0.163 -0.114 -0.466

P=0.595 P=0.711 P=0.109

SII
1 0.452 -0.466

P=0.121 P=0.109

dNLR
1 -0.425

P=0.148
Pearson correlations are presented between CBC-derived inflammatory markers: NLR, PLR, MLR, HLR, SII, dNLR and HGB;

**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 dNLR 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 
of 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. 

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 

1Nanava N., 3Betaneli M., 2Giorgobiani G., 1Chikovani T., 
1Janikashvili N.

Tbilisi State Medical University, 1Department of Immunology, 
2Department of Surgery; 3M. Zodelava Hematology Centre, 
Tbilisi, 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 (dNLR), 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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РЕЗЮМЕ

ВОСПАЛИТЕЛЬНЫЕ БИОМАРКЕРЫ, ПОЛУЧЕН-
НЫЕ ИЗ ОБЩЕГО АНАЛИЗА КРОВИ У ПАЦИЕНТОВ 
СГЕМАТОЛОГИЧЕСКИМИ ЗЛОКАЧЕСТВЕННЫМИ 
НОВООБРАЗОВАНИЯМИ

1Нанава Н.В., 3Бетанели М.А., 2Гиоргобиани Г.Т., 
1Чиковани Т.И., 1Джаникашвили Н.Н.
 
Тбилисский государственный медицинский университет, 
1департамент иммунологии; 2департамент хирургии; 3Ге-
матологический центр М. Зоделава, Тбилиси, Грузия

Воспаление иногда может быть связано с развитием це-
лого ряда заболеваний, в том числе и рака. Малочислен-
ные исследования указывают на возможное прогностиче-
ское значение различных воспалительных маркеров при 
некоторых видах рака крови. К этим маркерам относятся: 
количество лимфоцитов и моноцитов, соотношение ней-
трофилов и лимфоцитов (NLR), соотношение тромбо-
цитов и лимфоцитов (PLR). В будущем весьма значимо 
выявление новых, легко измеряемых диагностических и 
прогностических биомаркеров гематологических опухо-
лей. 

Целью исследования явилось выявление роли воспали-
тельных маркеров NLR, PLR, соотношение тромбоцитов 
и моноцитов (PMR), соотношение гемоглобина и тром-
боцитов (HPR), соотношение гемоглобина и лимфоцитов 
(HLR), соотношение лимфоцитов и моноцитов (LMR), 
индекс системного иммунного воспаления (SII) и произ-
водное соотношения нейтрофилов и лимфоцитов (dNLR), 
как в отдельности, так и в комбинации, при ранней диа-
гностике гематологической неоплазии. 

В крови больных гематологическими неоплазиями и 
лиц соответствующих контрольных возрастных групп 
определено общее количество белых клеток крови, ней-
трофилов, лимфоцитов, моноцитов, уровень гемоглоби-
на, так же, как и системные воспалительные факторы 
- NLR, PLR, PMR, HPR, HLR, LMR, SII и dNLR. Были 
изучены площадь под кривой (AUC), чувствительность, 
специфичность и пороговое значение, а также корреля-
ции, существующие между указанными воспалительны-
ми маркерами.  

У пациентов с гематологическими неоплазиями значи-
тельно повышен уровень воспалительных маркеров: NLR, 
PLR, PMR, HLR, SII и dNLR в сравнении с контрольной 
возрастной группой. NLR и PLR положительно коррелиру-
ют друг с другом и с SII, однако наблюдается отрицатель-
ная корреляция с HGB. PLR также имеет положительную 
корреляцию с HLR. dNLR имеет наивысшие показатели 
AUC. Для диагностирования гематологических неоплазий 
AUC ROC-кривая для dNLR составила 0.810; 95% довери-
тельный интервал - 0.646-0.975. Однако комбинированное 
использование всех перечисленных шести маркеров - NLR, 
PLR, PMR, HLR, SII и dNLR дает наилучший показатель 
AUC - 0.923; 95% доверительный интервал - 0.778-1.000. 

Полученные результаты показывают, что NLR, PLR, PMR, 
HLR, SII и dNLR, являясь легко измеряемыми лабораторны-
ми показателями системного иммунного воспаления, могут 
оказаться предикторами для гематологических опухолевых 
заболеваний. 
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sisxlis saerTo analizidan miRebuli anTebiTi 
biomarkerebi avTvisebiani hematologiuri sim-
sivneebis mqone pacientebSi
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anTeba zogjer SeiZleba dakavSirebuli iyos 
mTeli rigi daavadebebis ganviTarebasTan, maT 
Soris kibosTanac. literaturaSi gvxvdeba kv-
le-vebi, sadac sisxlis zogierTi simsivnis dros 
sxva-dasxva anTebiTi markeris prognozuli mniSv-
nelobaa naCvenebia. es markerebia: limfocitebisa 
da monocitebis raodenoba, neitrofil-limfo-
citebis fardoba (NLR), Trombocit-limfo-
citebis fardoba (PLR) da sxva. saWiroa Semdgomi 
kvlevebi hematologiuri avTvisebiani simsivne-
ebisTvis axali, martivad gazomvadi diagnosti-
kuri da prognozuli biomarkerebis dasadgenad.
kvlevis mizans warmoadgenda hematologiuri 

simsivneebis adreul diagnostikaSi iseTi anTe-
biTi markerebis rolis dadgena, rogoricaa: NLR, 
PLR, Trombocit-monocitebis fardoba (PMR), he-
moglobin-Trombocitebis fardoba (HPR), hemo-
globin-limfocitebis fardoba (HLR), limfocit-
monocitebis fardoba (LMR), sistemuri imunuri 
anTebis indeqsi (SII) da neitrofil-limfocitebis 
fardobis warmoebuli (dNLR). biomarkerebi 
gamovikvlieT rogorc cal-calke, aseve kombinaciaSi. 
avTvisebiani hematologiuri simsivneebis mqone 

pacientebsa da maTi asakis Sesabamis sakontrolo 
jgufSi SeviswavleT sisxlis TeTri ujredebis, 
neitrofilebis, limfocitebis, Trombocitebis da 
monocitebis saerTo raodenoba, hemoglobinis done 
da, aseve, sistemuri anTebiTi faqtorebi, rogoricaa, 
NLR, PLR, PMR, HPR, HLR, LMR, SII da dNLR. gavaana-
lizeT mrudis qveda farTobi (AUC), mgrZnobeloba, 
specifikuroba, zRvruli optimaluri mniSvneloba 
da davadgineT Seswavlil anTebis markerebs So-
ris arsebuli korelacia. dadginda, rom avTvise-
biani hematologiuri simsivneebis mqone pacienteb-
Si, kontrolis jgufTan SedarebiT mniSvnelovnad 
maRalia anTebiTi markerebi: NLR, PLR, PMR, HLR, SII 
da dNLR. maTgan NLR da PLR dadebiT korelaciaSia 
erTmaneTTan da SII-Tan, xolo uaryofiTad koreli-
rebs HGB-Tan. PLR dadebiTad korelirebs HLR-Tan. 
aRsaniSnavia, rom dNLR-s aqvs yvelaze maRali AUC 
maCvenebeli. avTvisebiani hematologiuri simsivnis 
mqone pacientebSi dNLR-Tvis mimRebis operatiuli 
maxasiaTeblis (ROC) mrudis AUC Seadgens 0.810-s 95% 
sarwmunoobis intervaliT (CI) 0.646-0.975 farglebSi. 
am eqvsi markeris kombinirebulma gamoyenebam mogvca 
yvelaze maRali AUC maCvenebeli – 0.923, 95% CI 0.778-
1.000. kvlevis Sedegebi miuTiTebs, rom martivad 
gazomvadi biomarkerebi - NLR, PLR, PMR, HLR, SII 
da dNLR, romlebic sistemuri anTebiTi pasuxis 
maxasiaTebelia, SesaZlebelia gamodges avTvise-
biani hematologiuri simsivneebis maCveneblad.


