JOURNAL OF CLINICAL MEDICINE OF KAZAKHSTAN

O3sbik Makana / OpueuHansHass Cmames / Original Article DOI: 10.23950/1812-2892-JCMK-00771

The contribution of hematological
parameters to prediction of the phase in
stage 2 and stage 3 colon cancers
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Purpose: Colorectal cancers are a significant cause of cancer-related deaths
around the world. In the preoperative staging of colon cancers, radiological images
and various blood tests are used. However, it is both difficult and expensive to
apply radiological examinations. In our study, we aimed at predicting the stage
of colon cancers by preoperatively viewing the hematological parameters, which
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Results: In the study, 38 of 59 patients who had been operated between
January 2015 and January 2020 were found to be at stage 2 (group 1), and 21
patients at stage 3 (group 2). While no significant difference was found between
carcinoembryonic antigen and neutrophil/lymphocyte levels between group
1 and group 2, a proportional increase was observed between the increase in
platelet/lymphocyte ratio and staging (p=0.041). Mean platelet volume was seen
to be proportional to stage progression (p=0.03).

Conclusion: We think that platelet/lymphocyte ratio and mean platelet
volume levels can easily be applied as a cheap and simple test in the prediction
of the preoperative stage in stage 2-3 colon cancers.
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T¥XbIPbIMOAMA

Makcarbi: Tok ilek neH Tik ek obbipbl - ByKin anemae katepni icik aypynapbiHblH, eniMiHiH MaHbi3abl cebebi. ILekTiH kaTepni iciriHiH one-
pauusiFa AewviHri Ke3eHiHAe PeHTreH XaHe Typni KaH aHanuagepi kongadbinagbl. Ananga, peHTreHaik 3epTreynepai KongaHy KUblH XaHe KbiMbar.
Byn 3epTTeyaiH makcaTbl reMaTonorusanbik NnapaMmeTpnepai anablH-ana KkapacTblpaTbiH ileK kaTepni iciriHii caTbicbiH 6ormkay 6onapl, OHbl KOnaaHy
KapananbiMm.

MaTtepuansl xaHe agicTepi: XKannbl Xupyprusinbik KnvHukaga 6ip xvpyprke ToK iLLeKTiH kaTepni iciriHe 6annaHbICTbl OTa acaTkaH HaykacTap
KaTepni icik caTbinapblHbIH XiKTenyiHe calnkec 2-wwi xaHe 3-wwi ke3eHaepre GeniHai. Byn TonTapaa onepaunsgaH KemiHri NnaTonorusiHbIH, HaTWXenepi
GonbIHLWA TpoMBOLMTTEPAIH opTalla KeneMiHiH, KapLuMHOMMBPUOHAL!I aHTUTeHHIH, TpoMBoUMTTEp / NMMMAOLMTTEP XoHe HenTpodungep / numdo-
LMTTEp CaHbIHbIH apakaTbliHackbl MEH Ke3eHre kaTblHachl Tekcepingi xxaHe 6arananabl. Katepni icik caTbinapblHbIH XikTenyiHe celikec 1-4 catbickl 6ap
HaykacTap, TeTeHLLe xaraannap, kabblHy aypynapbl xaHe TiK illeKTiH kaTepni icik aypybl 6ap HaykacTap 3epTTeyAeH LiblFapbingbl.
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HaTtuxenepi: 3eptTey HaTuxenepi 6omnbiHWwa 2015 xbingblH kaHTapbiHad 6actan 2020 XbinAblH KaHTapbiHa AeliH onepauus xacarnblHFaH 59
HaykacTblH 38-i 2-wwi caTbifa (1-Ton), 21-i 3-ke3eHre (2-Ton) ne Gongbl. 1-LWi keHe 2-Lwi Ton apacbliHAa KaHUMHO3MOPVOHALI aHTUrEH MeH HenTpoduIn-
nepaid numdounTTepaiH, AeHrennepi apacbliHaa aTapnblkTain anblpMallbliiblk 6orMaraHMeH, TpoMGounTTep/NMMmMdounTTeEPAiH apakaTblHacbl MeH
caTbICbl apacbiHaarbl NponopuuoHanpl ecy bavikanagbl (p = 0.041). OpTaHfbl TPOMGOUMTTEP AEHreli caTbiHbIH 8cyiHe nponopuuoHanbl 6onabl (p
=0.03).

KopbITbiHAbI: Bi3 TpoMGounTTEP MEH NMMMAOLMTTEPAIH KaTblHackl MeH TpomboLnTTepAiH opTalla MenwepiH 2-3 caTtbinapgaarbl onepaums
angblHaarbl keseHdi bomxay yLiH ap3aH api kapanaiibiM TecT peTiHAe OHal kongaHyFa 6onaabl Aen caHaMbI3.

Heri3ri cespep: TOK ek kaTtepni iciri, HenTpodun/numdounTTePLiH KaTbiHackl, TPOMBOUMTTEP/NMMMAOUMTTEPAIH KaTblHackl, TPOMBOLMNT-
TepaiH opTalwa Mernwepi

POJIb TEMATOJIOTUYECKHUX TAPAMETPOB B ITPOTHO3UPOBAHUHU ®A3BbI IPU PAKE TOJICTOM KHUINKH 2 U 3
CTAJIUM
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PE3IOME

Llenb: Pak 060404HON 1 NPSIMO KULLIKM SIBNSIETCS BaXKHOW NPUYNHON CMEPTHOCTM OT paka BO BceM mupe. B npegonepaumoHHon ctagum paka
TONCTON KULLKWN UCTONb3YHTCS PEHTTEHONOrMYeCckne CHUMKU 1 pasnuyHble aHanusbl Kpou. OfHaKo NPpUMEHsSITb PEHTIEHONOMMYECKUE UCCreqoBaHus
CnoXHo n goporo. Llenbto HacTosiLero nccnefoBaHusi ctano nNporHo3vpoBaHWe CTaaun paka TONCTON KULWKW, MpeABapuUTenbHO NpocMaTpuBas rema-
TONMOrn4yeckme napaMeTphbl, MPUMEHEHNE KOTOPbIX SIBMSIETCS NPOCTbIM AELIEBbIM.

Matepuan u metoabl: [NauneHTbl, KOTopble BbiNY NPOONEPUPOBaHbl B CBA3U C PaKOM TONCTOW KWLLKW OLHWM XUPYProM B KIMHWKE obLien
xvpyprum B nepuog, ¢ siHeapsi 2015 roga no siHeapb 2020 roga, 66Ny pasgeneHsl Ha ABe rpynnbl: cTagus 2 U cTagus 3, B COOTBETCTBUM C Kraccu-
dvkaumen ctaguin 3anokadecTBeHHbIX HOBOOOpa3oBaHuiA. B aTux rpynnax npoBepeHbl U OLeHeHbl MpeaonepaLnoHHble 3Ha4YeHust cpeaHero obbema
TPOMOBOLMTOB, KapLMHOIMBOPUOHANBHOMO aHTUreHa, COOTHOLLEHWE KONMMYecTBa TPOMOOLIMTOB/NMMAOLMTOB M HENTPOUMOB/NMMMAOLUTOB C TOYKU
3peHNs CTaguM U 3HAYMMOCTK, COrMacHo pesynbraTtaM rnocrieonepaunoHHor natonorun. CornacHo knaccudwukauum ctaguil 31okayecTBEHHbIX HO-
BOOOpa3oBaHWi, NauneHTbl ¢ 1-4 cTagusiMu, HEOTMOXHbIE ClyyYaun, NauMeHTbl ¢ BocnanuTernbHbIM 3aboneBaHveM 1 pakoM MPsIMON KULLKW Oblnv
UCKIOYEHbI 13 UCCNEefoBaHUS.

Pesynbratbl: B xoae uccnegoBaHus 6bino yctaHoBneHo, 4To y 38 n3 59 naumeHToB, KoTopble Oblny NpoonepupoBaHbl B Nepuof C sSiHBapsi
2015 ropga no sHBapb 2020 roga, 6bina ctagus 2 (rpynna 1), u y 21 naumeHTa ctagusa 3 (rpynna 2). XoTs He 6bino o6HapyXeHo CyLeCcTBEHHOro
pasnuuunsi Mexay YPOBHSMMU KapLMHO3MOPVOHANbHOIO aHTUreHa U ypoBHS HEMTPOUNOB/MMMAOLMTOB Mexay rpynnor 1 v rpynnon 2, Habnogaetcs
nponopumnoHanbHoe yBenuyeHne Mexay yBernuyeHnem COOTHOLLEeHUs TpombounTos/numdoumnToB U ctagupoBaHmemM (p=0.041). CpegHuii o6bem
TpoMbBoLuToB BbIN NpoNopLMoHaneH nporpeccupoBaHuio ctagun (p=0.03).

3akntoyeHue: Mbl nonaraem, YTO 3HAYEHWSI COOTHOLLEHUSI TPOMOBOLMTOB/NMMMMOLIMTOB N YPOBHSI CpefHero obbema TPOMOBOLMTOB MOXHO
Nerko NPMMEHSTb B Ka4eCcTBe AELIeBOro U NpoCToro TecTta Afsi NPOrHo3vpoBaHKs NpeaonepaunoHHOR CTaguy Npyu pake TONCTON KULLKK 2-3 CTaguu.

KntoyeBble cnoBa: pak TONCTOM KULLKW, COOTHOLLEHWE HENTPOMNOB/MMMEMOLIMTOB, COOTHOLLEHUE TPOMBOLMTOB/NMMAOLUTOB, CPeAHUI 00b-
emM TpombBoumnToB

Introduction

Colorectal cancers are a significant cause of cancer-related
deaths around the world [1]. In addition to imaging methods such
as computed tomography (CT), colonoscopy, Positron emission
tomography (PET-CT), Magnetic resonance (MR), transrectal
ultrasound, markers such as carcinoembryonic antigen (CEA)
and carbohydrate antigen 19-9 (Ca 19-9) and fecal occult blood
test are checked in staging colon cancers [2,3].

More efficient markers are needed for early diagnostic
staging in colon cancers. Biomarkers such as neutrophil/
lymphocyte (N/L) ratio, mean platelet volume (MPV) and
platelet/lymphocyte (P/L) ratio may have properties to predict
preop staging [4,5]. In our study, we aimed at checking whether
there was a significant relationship between the patients with
stage 2 and stage 3 colon cancer by looking at the N/L ratio,
P/L ratio and MPYV, which might be low-cost and easy-to-apply
predictors to help us predict the preoperative staging.

Material and methods

Patients who had been operated by a single surgeon
for colon cancer at the General Surgery Clinic between January
2015 and January 2020 were included in the study. Patients
operated for colon cancer were divided into two groups as
stage 2 and stage 3 according to the tumor-nodule-metastases
(TNM) classification. In these groups, the preoperative mean
platelet volume (MPV), carcinoembryonic antigen (CEA),
platelet/lymphocyte ratio (P/L), and neutrophil/lymphocyte
(N/L) ratios were checked. The distribution between the groups
was assessed. These results were compared to the stage that
emerged from the postoperative pathology results and evaluated
for correlation. According to the TNM classification, Stage 1-4

patients, emergency cases, patients with an inflammatory disease
and rectal cancer were excluded from the study.

Statistical analysis

The statistical packaged software SPPS 25 (IBM Corp.
Released 2017. IBM SPSS Statistics for Windows, Version 25.0.
Armonk, NY: IBM Corp.) was used for the evaluation of the
data. For the variables, mean+standard deviation, percentage and
frequency values were used. The variables were evaluated after
the prerequisites for normality and homogeneity of variances
were checked (Shapiro-Wilk and Levene's Test). In data analysis,
the Independent two-group t-test (Student's t-test) was used for
the comparison of two groups, and the Mann-Whitney U test was
carried out when the prerequisites were not met. The relationship
between the two continuous variables was evaluated with the
Pearson Correlation Coefficient, and the Spearman Correlation
Coefficient when the prerequisites for parametric testing were
not met. Categorical data were analyzed with Fisher's Exact Test
and Chi-Square test. When the expected frequency was less than
20%, evaluation was made via the “Monte Carlo Simulation
Method” to include these frequencies in the analysis. For the
significance level of the tests, p<0.05 was accepted.

Results

In the study, 38 (64%) of 59 patients who had been
operated between January 2015 and January 2020 were found
to be at stage 2 (group 1), and 21 (36%) patients at stage 3
(group 2). 23 (60%) of 38 patients in Group 1 were operated
laparoscopically, and 15 (40%) patients had open operation. 13
(61%) of 21 patients in Group 2 were operated laparoscopically,
and 8 (39%) patients had open operation. While the mean P/L
ratio of group 1 was 36.03+13.02, the mean P/L ratio of group 2
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Table 1 Mean values of hematological parameters

Table 2 Comparison of parameters between groups

was calculated as 39.77+13.9 (p<0.05). While the mean N/L ratio
of group 1 was 0.66+0.1, the mean ratio of group 2 was found
to be 0.67+0.1 (p=0.741) (Table 1). No significant correlation
was detected between the N/L ratio and staging. The mean MPV
was determined as 9.8341.03 in group 1 and 9.83+1.03 in group
2 (p<0.05). A significant correlation was discovered between
the MPV values and staging. The mean CEA was 8.62+14.55
in group 1, and 5.84+5.14 in group 2 (p=0.29) (Table 2). No
significant correlation was observed between CEA and staging.

Discussion

Previously, systemic inflammation was reported in many
studies as one of the important parts of the carcinogenesis
process [6,7]. Inflammatory processes play a significant role
in the development of colon cancer [8]. One of the important
factors that affect survival in colon cancers is the stage of the
tumor [9]. Today, the usage of simple, easy-to-apply, cheap and
non-invasive tests has become desirable in preop staging of
colorectal cancers [10]. The fact that hematological parameters
are simple, cheap and easily accessible methods increase their
applicability. For this reason, hematological parameters are
becoming more and more popular today.

In the literature, there is a low number of studies comparing
the N/L ratio to the TNM staging of colon cancers, however,
in a study conducted by Roxburgh et al., it was revealed that
high N/L ratios are not only an indicator in cancer types, but
also an independent factors in short survival [11]. In the study
by Absenger et al., the increased N/L ratio was shown to be
correlated with an advanced TNM stage, early recurrence
and bad survival [12]. However, no statistically significant
correlation could be found between the N/L ratio and staging in
our study. We assume that this may result from the low number
of patients in our study.

In a study, Szkandera et al. reported that the P/L ratio
was detected higher in patients with increased stage 3 colon
cancer compared to stage 2 patients, and the cancer recurrence
was observed earlier in patients with high P/L ratios [13]. In
a study conducted by You et al. on patients with colorectal
cancer, it was stated that the P/R ratio was an independent
factor in terms of advanced tumor stage (III, IV), however, the
increased preoperative P/L ratio was correlated with decreased
survival, and the P/L ratio could be used as a prognostic marker
[14]. There are meta-analysis studies in which the P/L ratio is
also attributed to survival in cancer types other than colorectal
cancers [15]. In a study involving 376 cases, Jia et al. observed
a correlation between the increase in the P/L ratio and the
increase in T staging in colorectal cancers, but could not find
any correlation with the TNM stage of the tumor. However, they
stated that these ratios were promising that they could be used to
predict the prognosis in colorectal cancers [16]. In our study, the
P/L ratios were found in correlation with the increase in stage,
and a statistically and significantly higher P/L ratio was found in
stage 3 patients compared to stage 2 patients.

MPV is the value that refers to the average volume of
the platelets in the blood, and routinely checked in blood

N Minimum | Maximum | Mean Std. Deviation Stage 2 Stage 3 p
P/L 59 | 14.58 83.44 38.20 13.15 n=38 n=21
P/L .03+13.02 9.77+13.9 041%
N/L 59 | 0.51 0.93 0.67 0.10 / 36.03£13.0 3 3 0.0
N/L 0.66:0.1 0.67+0.1 0.740
MPV |59 |74 125 9.87 0.99 MPV 9.83+1.03 10.89+0.95 0.030*
CEA 59 107 73.82 7.52 12.01 CEA 8.62+14.55 5.8+5.14 0.290
*p<0.05

parameters. In the literature, there are few studies directly
comparing the relationship between MPV and TNM. MPV has
emerged as an early diagnostic parameter in the detection of
colon, pancreas, stomach and hepatocellular cancers [17]. In
another study by Kilincalp et al., no significant correlation was
discovered between the N/L, P/L, MPV values and TNM stage,
however, it was stated that these values were higher in patients
with colorectal cancer, and these values dropped back to normal
values after curative resection [18]. In their study, Ying Li et
al. expressed that a positive correlation was detected between
the preoperative MPV value and TNM in patients with colon
cancer, and the MPV values dropped back to the normal level
after curative resection [19]. In their study, Zhu et al. could
not establish a correlation between MPV and TNM stage, but
a positive correlation was found between the increased MPV
value and perivascular invasion [20]. Therefore, they stated that
MPV could be used as a biomarker with potential to predict the
prognosis. In our study, advanced stage correlated with increased
MPV, i.e. poorer prognosis was encountered in patients with
colon cancer.

Even though CEA is generally used in the postoperative
follow-up of patients with colon cancer in terms of recurrence,
there are studies suggesting that it may contribute to staging
preoperatively [21]. Lalosevic et al. stated that the levels of Ca
19-9 and CEA were found higher in patients with colorectal
cancer and in patients with lymph node metastasis and distant
metastasis, and the preoperative CEA levels could predict the
stage [22]. Another study suggested that increased CEA levels
did not have any significant contribution in terms of lymph-
node metastasis in preoperative staging, apart from detecting the
cases with colorectal cancer with liver metastasis and indicating
a poor prognosis [23]. In our study, no significant correlation
was discovered between CEA antigen levels and staging. We
think that the sensitivity of CEA levels is low in preoperative
staging. However, its preoperative high level can be considered
as an indicator of a poor prognosis since it may point at liver
metastasis.

Limitations in the study

Because the number of patients in the study was low, we
could not classify the patients according to the localization area
of colorectal cancers.

Conclusion

The preoperative usage of P/L and MPV in colon cancers
can be possible with prospective studies on larger patient groups.
Even though the N/L ratio does not predict staging in patients
with colon cancer, it may be useful for predicting the prognosis
and survival. Prospective studies with larger groups are needed
to increase the usability of these markers. CEA is preoperatively
found high while its effectiveness is low in preoperative staging,
which can be considered as an indicator of a poor prognosis
since it is highly associated with liver metastasis.
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