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ABSTRACT

Objective: I'ull blood count with the associated components is a widely used marker in the diagnosis
of patients with diffuse large B cell lymphoma (DLBCL) as it is simple and inexpensive and can be
easily interpreted. The aim of the current study was to evaluate the prognostic role of complete blood
count parameters with the associated components in patients with DLBCL.

Material and Methods: In this retrospective study, the neutrophil/lymphocyte ratio (NLR),
lymphocyte/monocyte ratio (LMR), and platelet/lymphocyte ratio (PLR) were evaluated and an
analysis was made of the progression-free survival (PFS) and overall survival (OS) in patients who
were diagnosed with DLBCL and treated with a total of 6 cycles of R-CHOP chemotherapy in the
2011-2017 period.

Results: 66 patients were included in the study. In the Cox-Regression Model, high NLR and the
low LMR were associated with short OS and PFS; high PLR was associated with short PSF.
Conclusion: Pre-treatment NLR, LMR, and PLR values can be used as prognostic factors in
DLBCL patients.

Keywords: Neutrophil/Lymphocyte ratio, Lymphocyte/Monocyte ratio, Platelet/Lymphocyte
Ratio, Diffuse Large B Cell Lymphoma, Prognosis

oz

Amag: Diffiiz biyik b hiicreli lenfoma (DBBHL) tanisi alan hastalarda tam kan saymm ve iligkili
bilesenleri, prognozun belirlenmesinde basit, ucuz, kolaylikla yorumlanabilen ve yaygin olarak
kullamilan markerlardan biridir. Cialigmanin amaci, DBBHL hastalarinda tam kan sayimi parametreleri
ile iligkili bilesenlerin prognostik roliint degerlendirmektir.

Gereg¢ ve Yontemler: Retrospektif olarak 2011-2017 yillarinda DBBHL tamsi almig ve toplam
6 kir R-CHOP kemoterapisi ile tedavi edilmis hastalarin tamdaki notrofil/lenfosit oranina (NLR),
lenfosit-monosit oranma (LMR) ve Platelet-lenfosit oranina (PLR) bakild: ve progresyonsuz sagkalim
(PTS) ve genel sagkahm (OS) analizi yapildi.

Bulgular: Caliymaya 66 hasta dahil edildi. Cox-Regresyon Modelinde, yiiksek NLR ve diisitk LMR
kisa OS ve PFS ile iligkiliydi; yiiksek PLR, kisa PSF ile iligkiliydi.

Sonug: Caliymamizin sonucunda tedavi 6ncest NLR, LMR, PLR degerlerinin DBBHL hastalarinda
bagimsiz prognostik faktor olarak kullanmilabilecegini gosterir.

Anahtar Sozciikler: Notrofil/lenfosit oram, Lenfosit-monosit orani, Platelet-lenfosit orani, Diffiiz
biiytik b hticreli lenfoma, Prognoz
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INTRODUCTION

DCBCL is the major type of non-Hodgkin’s lymphoma
and constitutes 25%-35% of all newly-diagnosed non-Hod-
gkin’s lymphoma cases throughout the world (1). Despite
the highly important development of the addition of ritux-
imab to the combination of cyclophosphamide, doxorubi-
cin, vincristine and methylprednisolone (CHOP) chemo-
therapy, the long-term survival of relapse-refractory cases
after the first remission is poor (2) and more than 30%
of patients are refractory to first line treatment or relapse
after that (3). Several new prognostic parameters have
been suggested for the clinical identification of DLBCL
patients. However, although these methods are promis-
ing, the majority are expensive, difficult to apply, cannot
be interpreted easily, and require further confirmation, so
there remains a need for clinical parameters that can be
widely used. Full blood count and components could be the
current most useful tool.

Increasing evidence has shown a close relationship between
chronic inflammation and the immune factors of immune
insufficiency, autoimmunity, infections, and lymphoma (4,
5). Abnormal inflammatory reactions and immune status
are closely related to the pathobiology of lymphoma. Stud-
les in recent years have suggested that the lymphocyte —
monocyte ratio (LMR) is a prognostic marker of the tumour
micro-environment in DLBCL patients (6, 7). For exam-
ple, it has been shown that long-term survival is reduced in
DLBCL patients with low LMR (8-11).

The relationship between NLR and survival in cases of
hematological malignancy has attracted great interest in
research. In DLBCL patients treated with a total of 6 cycles
of R-CHOP, it has been shown that the pre-treatment NLR
value in diagnosis functions as an independent predictor of
survival and it has been seen that survival is poor in patients
with high NLR (12). In studies related to PLR, survival has
been shown to be generally poor in cancer patients with
high PLR (13).

In the light of these previous studies, the aim of this study
was to investigate the effect on survival of the LMR, PLR,
and NLR at diagnosis of DLBCL patients subsequently
treated with a total of 6 cycles of R-CHOP and to show the
utility of these as independent prognostic factors.

MATERIAL and METHODS
Patients

A retrospective scan was made of the records of 66 patients
newly diagnosed with de novo DLBCL between 2011 and
2017 at our tertiary referral hospital. The clinical character-
istics of the patients at the time of diagnosis were recorded
and these are shown in Table I.

| 66

Ethical Approval and Informed Consent

All procedures performed in studies involving human
participants were in accordance with the ethical standards
of the institutional and/or national research committee and
with the 1964 Helsinki Declaration and its later amend-
ments or comparable ethical standards. As a standard of
care/action of Ankara Diskapi Yildirim Beyazit Research
and Training Hospital, the patient records confirmed that
all the study patients gave informed consent at the time of
hospitalization and before the administration of chemother-
apy and other relevant diagnostic/therapeutic standards of
care. This study was approved by Ankara Diskapi Yildirim
Beyazit Research and Training Hospital’s Ethics Commit-
tee and the approval date/number: 25.03.2019-61/03.

Statistical Analysis

NLR was calculated by dividing the absolute neutrophil
count by the absolute lymphocyte count, the LMR by
dividing the absolute lymphocyte count by the absolute
monocyte count, and the PLR by dividing the platelet
count by the absolute lymphocyte count. Receiver oper-
ating characteristic (ROC) curve analysis was applied to
the NLR, LMR, and PLR separately to determine the
cut-off value for each one. In the comparison of the clinical
characteristics of the NLR, LMR and PLR, the Pearson
Chi-square test or Fisher’s Exact test was used. Progres-
sion-free survival was defined as the time from diagnosis
to relapse or progression of the disease. Comparison of the
PFS and overall survival (OS) times with the NLR, LMR
and PLR cut-off values was made according to the Kaplan-
Meier method (log-rank test) and the Cox proportional
hazards model. Analyses of all the data were applied using
the SPSS 20.0 software (IBM Corp., Armonk, NY, USA).

RESULTS

As of 1 December 2017, 25 of the 66 patients included in
the study were exits and 41 survived. The basal clinical
characteristics of the patients at the time of diagnosis were
recorded and these are shown in Table I.

Using ROC curve analysis between the surviving and
non-surviving patients, the cut-off values were determined

as 3.5 for NLR, 1.3 for LMR, and 216.8 for PLR (Figure 1).

The NLR value was seen to be high in 36 (54.5%) patients,
the LMR was high in 48 (72.7%), and the PLR was low in
38 (57.6%). A total of 41 (62.1%) patients were determined
to have survived.

Survival Analysis

Asstatistically significant difference was determined between
survival times according to the NLR, LMR, and PLR cut-off
values as a result of the Log Rank test (Mantel-Cox) applied
for median OS (Figure 2) (respectively ¥?=5.258;p=0.022,
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Table I: Clinical characteristics of patients.

Variable (n=66) Results Percentage
Age (years) Median (min-max) 63.50 (22-85)
Female 36 54.5
Gender Male 30 45.5
Stage I1/11 23 34.8
8 111 / IV 43 65.2
0-1 15 23.4
IPI 2-3 44 68.8
4-5 5 7.8
. Median (min-max) 12.00 (6.60-15.60)
Hemoglobin (gr/dl) Mean # Standard deviation 11.9842.13
Median (min-max) 7200.00 (13.10-17500.00)
Leukocyte (number /pl) Mean *+ Standard deviation 7780.7843486.53
Median (min-max) 271000 (76000-600000)
Platelet (number /pl) Mean + Standard deviation  295709.09%114250.32
Median (min-max) 914.83(450-4800)
Lymphocyte (number/pl) /-4 Siandard deviation 1449.45+914.83
Ki67 Median (min-max) 80 (10-100)
Mean * Standard deviation 75.16%£19.67
NLR Median (min-max) 3.86 (0.33-14.19)
Mean * Standard deviation 4.57%3.13
NLR cut off N gg 22 gi‘g
LMR Median (min-max) 2.06 (80.42-8.87)
Mean *+ Standard deviation 2.61£1.89
LMR cut off i}g }é %3
PLR Median (min-max) 187.49 (14.38-1142.55)
Mean * Standard deviation 246.79+£183.15
<216.8 38 57.6
Survived 41 62.1
Status Exitus 25 37.9

NLR: Neutrophil/ Lymphocyte ratio, LMR:

Lymphocyte /Monocyte ratio, PLR: Platelet/ Lymphocyte ratio, IPI: International prognostic index
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Figure 1: Receiver operating characteristic (ROC) curve for the NLR, LMR and PLR value.
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¥*=13.330;p=0.000 and ¥*=3.954;p=0.047)and PF'S (Figure =~ When the OS and PFS were examined in the Cox-Regres-
3) (respectively ¥*=5.194;p=0.023, ¥*=14.055;p=0.000 and  sion Model (Table II), a relationship was seen in the high
¥*=4.589;p=0.032). The median survival times of those in ~ NLR group and the low LMR group with short survival
the high NLR group and high PLR group were determined ~ for OS and PFS. A relationship was seen in the high PLR
to be lower. The median survival times of those in the high  group with short survival for PFS.

LMR group were determined to be higher.
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Figure 2: Overall survival times with the NLR, LMR and PLR cutoft values.
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Figure 3: The Progression-free survival times with the NLR, LMR and PLR cutoff values.

Table II: Overall survival and Progression-free survival analysis.

. Overall Survival Progression-free Survival
Variable
HR 95% CI P HR 95% CI P

Gender 1.861 0.573-6.047 0.302 1.808 0.556-5.875 0.325
Age 0.992 0.956-1.026 0.675 0.988 0.951-1.025 0.509
Stage 1.008 0.540-1.884 0.979 0.999 0.535-1.864 0.997
IPI 0.931 0.644-1.346 0.705 0.958 0.670-1.369 0.814
Ki67 1.014 0.982-1.048 0.384 1.012 0.980-1.046 0.451
NLR 0.204 0.045-0.920 0.039 0.205 0.045-0.927 0.040
LMR 6.722 2.062-21.906 0.002 7.037 2.153-22.995 0.001
PLR 0.292 0.080-1.062 0.062 0.268 0.073-0.976 0.046

NLR: Neutrophil/Lymphocyte ratio, LMR: Lymphocyte/Monocyte ratio, PLR: Platelet/ Lymphocyte ratio, IPI: International prognostic index
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DISCUSSION

Prognostic factors in cancer patients provide information
that can help in classification according to the various risk
groups of the patients and potential clinical outcomes.
The IPI is a simple prognostic marker based on 5 clinical
factors in aggressive non-Hodgkin’s lymphoma and has
been widely used for more than 20 years. However, with
the addition of rituximab to conventional chemotherapy
for DLBCL, there has been a dramatic improvement in
the survival of all risk groups and the predictive capacity of
the IPI has decreased. Advanced techniques related to new
prognostic parameters have provided very important infor-
mation on several issues, but these are expensive and tech-
nically difficult and have not been standardised in clinical
practice. In several recent studies, the use of NLR, LMR,
and PLR as prognostic factors in DLBCL patients has been
reported.

In a similar study by Ho et al., it was shown that a high
pre-treatment NLR value (NLR>4.5) and a low pre-treat-
ment LMR value (LMR <2.11) were related to a poor
prognosis in patients diagnosed with DLCB (14). In a
retrospective study by Keam et al., NLR = 3 at diagnosis
was seen to be independently related to a poor prognosis
in DLBCL patients taking rituximab (13). In a systematic
review and meta-analysis by Xia et al., it was reported that
reduced LMR showed a poor prognosis in DLCBL patients
and it could be helpful to clinicians for the determination of
individual treatment strategies for patients (16).

In another study of patients treated with R-CHOP, statis-
tically significantly poor OS and PFS were determined in
those with a high NLR level at diagnosis (12). It has been
shown that high PLR (>170) and low LMR (<2.5) in
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