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The evaluations of ESWL, RIRS and m-PCNL treatments in kidney
stones smaller than two centimeters
Hiiseyin Saygin'*, Gokhan Gokce’, Esat Korgal'

Abstract

Objective: The aim of the current study was to compare the outcome of minimal invasive treatment (RIRS, m-PCNL)
with the ESWL, Micro-Percutaneous Nephrolithotomy (m-PCNL), and Retrograde intrarenal surgery (RIRS) in patients
with renal calculi less than two centimeters in size.

Methods: Preoperative renal ureter-bladder (KUB) film and computed tomography (CT) used to imaging stone size and
localization in all patients. Ninety consecutive patients were randomized equally to three groups. We evaluated age,
gender, stone size, length of hospitalization, stone-free rates, X-ray duration that patients were exposed during the
processes, general anesthesia time, Visual Analogue Scale values, Modified Clavien Complication Scale scores after
RIRS, mPCNL, and ESWL on renal stones smaller than 2 cm.

Results: At the end of the first month, stone-free rate for the lower calyx stones was 33.3% (3 patients out of 10) in
ESWL, 83.3% (10 patients out of 12) in RIRS, and 90.9% (10 patients out of 11) in m-PCNL. ESWL's success in the
lower-calyx stones was found to be low. Our rates for the stones in renal pelvis, middle, and upper calyx were % 85.7
(18 patients out of 21) in ESWL, % 94.4 (17 patients out of 18) in RIRS and % 94.7 (18 patients out of 19) in m-PCNL.
No difference was observed in the duration of hospitalization among patients who underwent RIRS and m-PCNL. The
VAS scores in ESWL group were higher than other groups. There were no significant differences for fluoroscopy time
between the groups. Decrease in hemoglobin values before and after the procedure were found to be significant in m-
PCNL group (p<0.05).

Conclusions: We compared three minimal invasive treatments for less than 2 cm renal stones; m-PCNL and RIRS
methods were found to be more effective than ESWL, especially aspects of the stone free rates.

Keywords: ESWL, RIRS, m-PCNL

Introduction

In European Association of Urology (EAU) guidelines; first
choice of treatment for kidney stones smaller than two
centimeters (cm) reported as Extracorporeal shock wave
lithotripsy (ESWL) or other endourologic approaches. If
there is no suitability for ESWL for 10-20mm, lower calyx
stones endourologic initiatives are recommended as the first
choice (1). If the standard of care for renal calculi is larger
than 2 cm in size, it is called as percutaneous
nephrolithotomy (1). However, nowadays, there is no
consensus on the best treatment modality for renal calculi
less than 2 c¢cm in size. There are many treatment options
including ESWL, standard /mini / micro PCNL, and RIRS
(1). The success of ESWL, which is a minimally invasive
method, is relatively low due to the rate of stone clearance
in lower calyceal stones and the need for repetition in hard
stones (2). The disadvantage of RIRS treatment is ureteral
injury, necessity of anesthesia, and high instrument cost (3-
4). Modified PCNL technique m-PCNL is a minimally

invasive method for the treatment of renal stones smaller
than 2 cm (3). The target of minimal invasive procedures of
stone treatments is to decrease the complication rates, the
length of hospitalization, morbidity, and mortality with
high the success rates (5-6).

Based on our literature research, there is no any study
which comparing the clinical outcome of RIRS, m-PCNL,
and ESWL for renal calculi less than 2 cm in size.
Especially, in lower pole stone clearance rates are lower
than stones in other location with ESWL and there is no
study comparing these treatment modalities for lower calix
stones. The aim of the current study was to compare the
outcome of minimal invasive treatment with the ESWL, m-
PCNL, and RIRS in patients with renal calculi less than 2
cm in size. The hypothesis is that the stone clearance rates
with the microperc and RIRS will be higher than the
ESWL.

Received 12-03-2019 Accepted 09-04-2020 Available Online 17-04-2020 Published 30-04-2020
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Materials and Methods

This study was prospectively designed in adult patients
with renal stones smaller than 2 cm in a tertiary center. The
local ethics committee approved this study and written
consent was obtained from all the participants. Ninety
consecutive patients with renal stones smaller than 2 cm
were randomized into m-PCNL, RIRS, and ESWL groups.

Preoperative renal ureter-bladder (KUB) film and
computed tomography (CT) used to imaging stone size and
localization in all patients. Adult patients with single stone
smaller than 2 cm in kidney were included in the study.
Patients with multiple kidney stones, coagulopathy, patients
with active urinary tract infection and non-adult patients
were excluded from the study.

Shock Wave Lithotripsy

The therapy was usually started at a lower power of 12 kV
and then increased gradually to 20 kV. A maximum of
2000 shocks were delivered for each session (ELMED
multimed classic Ankara, Turkey). One week after the
ESWL session, patients were evaluated with renal-ureter-
bladder (KUB) film for residual stone fragmentation.
Repeated ESWL sessions were performed if inadequate
fragmentation of the stone encountered, a maximum of 3
sessions.

Micro-PCNL

After general anesthesia, 6-F ureter catheter was inserted
into the renal pelvis in the lithotomy position under
cystoscopy. After moving to the prone position, contrast
material was administered through the ureteral catheter to
define the calyceal anatomy. After selection of a suitable
calyx, with visualization of fluoroscopy 4.85 all-seeing
needle (PolyDiagnost, Pfaffenhofen, Germany), it was
advanced to the desired calyx. The clearness of the vision
and wash out of stone fragments were obtained by the
irrigation pump system that was controlled with a foot
pedal. The stones were fragmented using (5-10 Hz, 0.5-1.2
joule) holmium:YAG laser ( StoneLight Laser , AMS,
Minnesota, USA) fiber under direct visualization. A 6-F
ureteric catheter was removed approximately about 1 day
postoperatively.

Retrograde Intrarenal Surgery

All procedures were performed with 7.5 F FLEX-XC
flexible ureteroscopes (Karl Storz, Tuttlingen, Germany)
and a 272-mm laser fiber was used for laser lithotripsy. The
use of the ureteral access sheath was determined by the
surgeons preference. At the end of the operation, a 4.8F JJ
stent was routinely inserted.

Treatment success rate was defined as completely stone
free rate (SFR) or presence of clinically insignificant
residual fragment (<3 mm) on x-ray KUB and USG after 1
month of last procedure in both groups. Complications
were classified according to the modified Clavien
Clasification System. Mean procedure time, mean
fluoroscopy time, hospitalization time, pain score on day 1
using visual analog scale, and complications using
modified Clavien Clasification Scale were collected in the
study groups.
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Statistical analysis

Datas were presented as the mean + SD and percentage.
Datas were processed using SPSS-14 for Windows (SPSS
Inc., Chicago, IL, USA). Statistical analysis was performed
with chi-square, t, and ANOVA tests. After ANOVA,
Tukey test was used as a post hoc test if a significance
found. A p value of less than 0.05 was considered as
significant.

Results

The selected demographics and stone characteristics of the
ESWL, RIRS, and m-PCNL groups were found similar
(p>0.05) (Table 1). The Table 2 presents operative and
postoperative data of the study groups. There was no
significant difference with regard to the operation times
between the RIRS and the m-PCNL groups (42.3 £ 0.4 vs.
48 £ 18.6 min; p>0.05). Although the operating time of
ESWL group was significantly longer compared to other
study groups (66.0 27.7 min vs. 42.3 £ 0.4 vs. 48 + 18.6
min, respectively; P= 0.001); however, the ESWL patients
did not receive general anesthesia as related to the nature of
procedure.

Considering 3 groups by detected on X-ray KUB 1 months
after surgery, nine patients in the ESWL group, three
patients in RIRS group, and two patients in m-PCNL group
were detected with residual fragment. The stone clearance
rates at 1 month follow-up were 70 %, 90%, and 93,3% for
the ESWL, RIRS and m-PCNL groups in the order of
writing. The lower pole stone clearance rates were lower
than other groups for the ESWL group (Table 3). The
stone clearance rates of RIRS and m-PCNL techniques
were found similar (p>0.05).

In the m-PCNL group, one patient with solitary kidney who
underwent nephrectomy for stony atrophic kidney, on the
first postoperative day, urinary system ultrasonography was
performed because of pain and decreased urine output.
Pelvicaliectasis was detected and a jj stent was placed on
the first postoperative day. In addition, one patient in the
m-PCNL group underwent (CT) due to postoperative
decrease in hemoglobin and 18x10x9 ¢cm hematoma was
detected in the retroperitoneum.

In the RIRS and m-PCNL groups, hemoglobin decrease
was significantly higher. When we consider the RIRS and
m-PCNL groups, the decrease in hemoglobin was
significantly lower in the RIRS group (Table 4). No
statistically significant difference was found between the
groups in terms of stone size and fluoroscopic time.

The mean Visual Analogue Scala (VAS) was significantly
higher in the ESWL group than the other groups. No
statistically significant difference was found between the
groups in the Modified Clavien Classification Scale.
However, grade 2 complications in 7 patients in the RIRS
group and grade 3B complications in the m-PCNL group of
2 patients were observed. In the m-PNL group one patient,
who had solitary kidney, required JJ stent on the following
day after surgery due to anuria. In the RIRS group,
antipyretic and antibiotic drugs were used due to high fever
after the operation.
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Table 1. Demographic data and stone size (Mean + SD).

ESWL (n=30) RIRS (n=30) m-PCNL (n=30) Significance
Age, y 42.2+14;3 443+118 36.1+14.9 P=0.06
Gender
Male 22 (73%) 19 (63%) 16 (53%)
Female 8 (27%) 11 (37%) 14 (47%) P=0.275
Stone size, cm 1.0+0.3 1.2+0.3 1.2+0.3 P=0.058
Table 2. Comparison of operative and postoperative data.

ESWL RIRS m-PCNL Significance \

Operating time, min 66.0 + 27.7° 48.0 + 18.6 42.3+10.4 P=0.001
Fluoroscopy time, sec 61.7 £24.9 50.3+32.3 55.4 £ 30.4 P=0.118
Visual analogue score (VAS) 5.0+1.2° 3.2+0.6 32+08 P=0.001
Hospital stay, day - 1.1+04 1.6+0.9 P=0.107

Visual analogue score (VAS): Post op 1 day, scale 1-10. *°P<0.05, SWL vs. RIRS and m PNL. *p<0.05

Table 3. Stone clearance rates

Patients Lower pole stone

patients,

Complete stone
clearance,

Lower pole stone
clearance,

Significance

n n
ESWL 30 9 (%30) 21(%70) 3(%33.3) p=0.004*
RIRS 30 12(%40) 27(%90) 10(%83.3) p=0.320
m-PCNL 30 11(%36.6) 28(%93.3) 10(%90.9) p=0.685
*p<0.05
Table 4 Preoperative and postoperative hemoglobin value
Preoperative Postoperative Significance
hemoglobin (g/dl) hemoglobin (g/dl)
ESWL 147+£15 144+14 t=2.52
P=0.07
RIRS 147+19 139+18 t=5.78*
P=0.001 *
m-PCNL 144 +£1.7 13.3+1.9 t=6.90
P=0.001 *
Discussion
Minimal  invasive  endourologic  procedures are It does not require hospitalization and patients can turn

recommended for lower calyx stones (10-20 mm) as the
first choice in the presence of unsuitable conditions for
ESWL or failure (1). RIRS provides a significantly higher
stone-free rate and lower retreatment rate compared with
ESWL (7). m-PCNL has been shown to have a good stone
clearance rate and similar complication rates when
compared with RIRS (8). In this study, we confirmed that
RIRS, m-PCNL, and ESWL are safe and effective methods
for the treatment of renal stones smaller than 2 cm. The
stone clearance rates of RIRS and m-PCNL techniques
were found similar. The lower pole stone clearance rates
were lower than other groups for the ESWL group. We
excluded patients with high body mass index and patients
with recurrent renal stone disease history from the study.

ESWL is an outpatient treatment without hospitalization
and can be applied without general anesthesia to patients
with high tolerance.
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back to their daily activities after couple of hours from the
process. In this study, ESWL was performed to 30 patients
(22 male, 8 female) who had kidney stones smaller than 2
cm in our clinic (9 patients with lower pole calculi, 21
patients with middle, upper pole or renal pelvis calculi).
Yoon et al. found stone free rates as %74.7 for 79 patients
with lower calyx stones in 142 renal stone patients who
underwent ESWL (9). Compared with this study, although
we found similar results with Yoon et al. for middle and
upper calyx stones, the stone-free rates for lower calyx
stones were lower in our study. Singh et al. compared
ESWL and RIRS in 35 patients with the average stone size
of 16.4 + 2.3 mm in ESWL group and 15.0 + 3.6 mm in
RIRS group, they found stone-free rate as 48.6 % and the
first day VAS score as 2.40 = 0.64 in ESWL group. Also
their stone-free rate was %82.8 and the first day VAS score
was 4.3 + 0.4 and the operation time was 78.7 £ 20.0
minutes in RIRS group (10). In our study, the average stone
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size in the ESWL group was 1.0 = 0.3 mm. We found 70%
of stone-free rate in ESWL group. However, stone-free rate
in our ESWL and RIRS groups were higher. VAS scores of
our ESWL group (5.00 £ 1.23) at the first day of procedure
were higher. In another study; ESWL, RIRS, and m-PCNL
in 251 patients with the average stone size of 14,9 £ 2.9
mm in ESWL group and 15.6 = 3.4 mm in RIRS group,
they found stone-free rate as 65 % in ESWL group. Also
their stone-free rate was %87 and the operation time was
43.1+17 minutes in RIRS group (11). These results are
similar with our studies.

In this study, RIRS was performed to 30 patients (19 male,
11 female) who had kidney stones smaller than 2 cm in our
clinic. (12 patients with lower pole calculi, 18 patients with
middle, upper pole or renal pelvis calculi). Stephan Kruck
et al. compared ESWL and RIRS in 202 patients, stone-free
rate was 58.4 % in ESWL group. Also their stone-free rate
was %77.88 and the hospitalization time was 2.3 + 2.6 days
in RIRS group. (12). Stone-free rates in our ESWL and
RIRS groups were higher than this study, and the
hospitalization time (1.1 + 0.4 day) of our RIRS group was
lower than this study. The study of Sabnis et al. was
comparing RIRS and m-PCNL in 70 patients with the
average stone size of 1.04 £ 0.25 mm in RIRS group and
1.1 £ 0.2 mm in m-PCNL group, they found stone-free rate
as 94.3% and the first day VAS score as 1.6 + 0.8 and
hospitalization time 49 + 18 hours in RIRS group. Also
their stone-free rate was 97.1% and the first day VAS score
was 1.9 £ 1.2 and the operation time was 51.6 + 18.5
minutes and hospitalization time 57 + 22 hours in m-PCNL
group. (13) In our study, the average stone size in the RIRS
group was 1.2 £ 0.3 mm. We found stone-free rate as 90%
in RIRS group. VAS scores of our RIRS group (3.2 + 0.6)
and m-PCNL (3.2 £+ 0.8) procedure were higher than this
study.

In our study, m-PCNL was performed to 30 patients (16
male, 14 female) who had kidney stones smaller than 2 cm
in our clinic. (11 patients with lower pole calculi, 19
patients with middle, upper pole or renal pelvis calculi). In
Kirag et al. study; RIRS and m-PCNL in 73 patients, they
found stone-free rate as 88.8 % and hospitalization time
was 24.5 + 4.6 hours and operating time was 66.4 + 15.8
minutes and fluoroscopy time was 72.5 + 23.7 seconds in
RIRS group (14). Also their stone-free rate was 89.1% and
hospitalization time was 42.6 + 13.6 hours and operating
time was 53.0 £ 14.5 minutes and fluoroscopy time was
130.5 £ 49.5 in seconds in m-PCNL group. In our study,
operative time and fluoroscopy time was lower than this
study. Hatipoglu et al. found stone free rates as 82.1% for
62 patients with lower calyx stones in 140 renal stone
patients who undergone m-PCNL (15). In this study, they
reported that average stone size of 15.1 + 5.1 mm,
operation time 55.8 + 30.8 minutes, fluoroscopy time 107.4
+ 79.1 seconds and hospitalization time 1.8 + 0.6 day. In
our study, stone-free rate was higher and operation and
fluoroscopy times were lower than this study.

Medical Science and Discovery, 2020; 7(4):450-4

Conclusions

ESWL, RIRS, and m-PCNL are minimal invasive
treatments for renal stones smaller than 2 cm. For these
stone sizes, ESWL technique is usually more preferred. But
in this study, we compared patients with renal stones less
than 2cm; m-PCNL and RIRS methods were found to be
more effective than ESWL. However studies with larger
number of patients are needed to confirm our results.
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Comparisons of neutrophil, monocyte, eosinophil, basophil and

lymphocyte ratios among the fibromyalgia syndrome and healthy
individuals
Nihal Tezel**, Selcan Giiltuna®

Abstract

Objective: To evaluate the basophil lymphocyte ratio (BLR) and eosinophil lymphocyte ratio (ELR) values in the
fibromyalgia syndrome (FMS) that previously reported being used as an indicator of inflammation in autoimmune
rheumatic diseases and smokers.

Material and Methods: We retrospectively analyzed 4500 fibromyalgia (FM) patients who were registered in the
network system with the M79-1CD code and 2000 healthy controls. A total of 216 FM patients and 194 healthy controls
were included in the study.

Results: The blood BLR levels were significantly higher in FM patients than in healthy controls. (p< 0,02). The two
groups did not show significant differences in terms of the other parameters (p> 0.05).

Conclusion: In the present study, neutrophil lymphocyte ratio (NLR), monocyte lymphocyte ratio (MLR), platelet
lymphocyte ratio (PLR), ELR, platelet distribution width (PDW) are independent markers for early diagnosis and for the
inflammatory predictive process. BLO levels were low revealed. To use these rates as disease markers should be
supported by large-scale studies.

Keywords: Neutrophil-lymphocyte ratio; monocyte-lymphocyte ratio; eosinophil-lymphocyte ratio; basophil-

lymphocyte ratio; fibromyalgia syndrome; inflammatory marker.

Introduction

Fibromyalgia syndrome (FMS) is a common chronic pain
syndrome with female predominance characterized by
diffuse stiffness, pain, tenderness, and somatic symptoms
(like sleep problems, headache, fatigue) (1). The incidence
of FMS in the general population is 2-4% (2). Although the
etiology and pathogenesis of FMS have remained unknown
until now, genetic and epigenetic causes have been
suggested in which the FMS etiopathogenesis pain
regulation system is impaired (3). In FMS, which cannot be
diagnosed by any laboratory or imaging, the diagnosis can
be made with clinical and examination findings. In FMS,
where somatic symptoms are intensely observed, it is
important to exclude other diseases in which these
symptoms can be common. Therefore, laboratory support is
very important in the diagnosis. According to previous
findings, an increase of Pro-inflammatory cytokines like IL
8, IL 6 has been detected in fibromyalgia (FM) patients (4).

However, these biomarkers cannot be used in clinical
practice. In recent years, neutrophil- neutrophil-lymphocyte
(NLR) and Platelet Distribution Width (PDW) have been
identified as two important systemic inflammation markers.

And, many studies have reported that NLR and PDW were
associated with inflammatory activity and prognosis in
FMS (5). However, there are studies indicating otherwise

(6).

The aim of the study is to evaluate the BLR and ELR
values in FMS that previously reported to be used as an
indicator of inflammation in autoimmune rheumatic
diseases and smokers (7,8).
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Material and Methods

Patients diagnosed with fibromyalgia (FM) who applied to
the physical therapy and rehabilitation outpatient clinic
between January 2018 and November 2018 were scanned.
Patients with disease that may affect the blood count
(diabetes, B12, vitamin D, ferritin  deficiency,
hypothyroidism, hypercholesterolemia, high acute phase
reactants or have comorbidities ) both patient and control
groups were excluded from the study.

We retrospectively analyzed 4500 FM patients who were
registered in the network system with the M79-1CD code
and 2000 healthy controls. 4284 FM patients and the 1806
healthy controls excluded from the study due to
comorbidities and the reasons that can be affected the blood
values. A total of 216 FM patients and 194 healthy controls
were included in the study. All participants’ age, gender,
I6kosit, neutrophil, lymphocyte, eosinophil, basophil,
monocyte and platelet counts; PDW; and MPV data were
recorded. The study protocol was approved by the local
Ethics Committee. (approve date:04.02.2019, approve
number:59/06) The study was conducted in accordance
with the principles of the Declaration of Helsinki.

Statistical analysis

The statistical analysis was performed using the SPSS for
Windows 11.5 package program (SPSS Inc., Chicago, IL,
USA). The variables were investigated using visual
(histograms, probability plots) and analytical methods
(Kolmogorov-Smirnov / Shapiro-Wilk's test) to determine
whether or not normally distributed.

Normally distributed continuous variables were expressed
as meanzstandard deviation (s.d) while the continuous
variables that do not have normal distribution were

expressed as median (minimum-maximum).  Also,
categorical variables were summarized as counts
(percentages). Comparisons of normally distributed

continuous variables between groups were tested using the
Student’s test. For non-normally continuous variables,
differences between groups were tested using the Mann-
Whiney U test. ROC curve analysis was used to test the
hallmark of BLO in predicting FM. A two-sided p-value of
less than 0.05 was considered as statistically significant.

Results

Age and gender data for 174 FM patients and 194 healthy
controls were shown in Table 1. A total of 196 FM patients
( 176 women, 20 men) and 194 healthy control (174
women, 20 men) included in the study. The mean age for
the patients and control groups were 44,43+8,69 and
42,53£9,60 years respectively. There were no statistically
significant age and gender differences between the groups.

Laboratory data has been shown in Table 2. The blood BLR
levels were significantly higher in FM patients than in
healthy controls. (p< 0,02)

The two groups did not show significant differences in
terms of the other parameters (p> 0.05).

ROC analysis The area under the curve (AUC) was 0.42.

Table 1 Demographics of the patients (SD: Standard Deviation)

Male (%)
Female (%)
Age, Mean+SD

Group 1 (n=216)

Group 2 (n=194)

20 (9,3) 20 (10,3)
196 (90,7) 174 (89,7)
44,43+8,69 42,53+9,60

Table 2 Comparison of NLR, PLR, ELR, BLR, MLO, MPV, RDW between fibromyalgia patients and healthy controls

Group 1
(n=216)
NLR, median min-max
PLR, median min-max

ELR, median min-max 0,58 (0-0,67)
BLR, median min-max 0 (0-1,11)
MLO, median min-max 0,21 (0,06-6,33)
MPV, meanzSD 8,75+1,32
RDW, mean £SD 13,76x1,31
WBC, mean £SD 7,41+1,73
NEU, mean +SD 4,38+1,422
MONO, mean +SD 0,51+0,18
LYM, mean £SD 2,30+0,59
EOS, mean +SD 0,16+0,13
BASO, mean +SD 0,04+0,15
PLT, mean £SD 269,65+58,34
PDW, mean +SD 16,37+1,32

1,84 (0,54-7,00)
119,41(41,67-823,33)

Group 2 (n=194) p*
1,80(0,29-11,33) 0,262
119,87 (54,55-783,33) 0,702
0,06 (0-0,36) 0,084
0 (0-1,4) 0,002*
0,21 (0,03-1,33) 0,678
8,94+1,39 0,370
13,67+1,22 0,434
7,25+1,50 0,489
4,18+1,22 0,264
0,49+0,14 0,337
2,29+0,61 0,607
0,17+0,10 0,113
0,05+0,15 0,463
272,30+58,93 0,596
16,16+1,22 0,176

NLR: neutrophil lymphocyte ratio; PLR: platelet lymphocyte ratio; ELR: eosinophil lymphocyte ratio; BLR:basophil lymphocyte ratio;
MLO:monocyte lymphocyte ratio; MPV:mean platelet volume; RDW: Red Blood cell distribution width; WBC: white Blood cell; NEU: neutrophil;
MONO:monocyte; LYM: lymphocyte; EOS: eosinophil; BASO: basophil; PLT: platelet; PDW: platelet distribution width; min-max:minimum-

maximum; SD: Standard deviation.
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Discussion

FMS is a multifactorial disease with unknown etiology. In
early diagnosis and treatment, typically there are no
laboratory abnormalities specifically associated with FMS.
In FM patients, NLR, PLR rates, MPV and RDW Blood
distribution parameters have been previously evaluated in
various studies, and different results have been revealed
(5). To our knowledge, this is the first study to evaluate
NLR, MLR, ELR, and BLR levels in FMS. In the present
study, we did not find any difference in NLR, PLR, ELR
ratios and MPV and RDW values between FM patients and
healthy controls. In FM patients, BLR was lower than the
control group.

Zhang et al (7) found that NLR, MLR levels were
significantly higher in the inflammatory rheumatic disease
and were closely related to AFR. Similarly, Uslu et al (9)
found the relationship between NLR and PLR levels and
DAS-28 scores. And they indicated that these ratios can be
used as inflammatory markers in rheumatoid arthritis.

Aktirk et al. (5) found NLR levels high in FM patients but
did not find a correlation with AFR. The NLR has been
reported as a prognostic marker to determine the systemic
inflammatory response.

Similar to our study, Karatas et al. (6) did not found any
difference between healthy controls and FM patients in
NLR, MLR, and PLR levels. They suggested that FMS is
not an inflammatory disease.

Tasoglu et al. (10) evaluated the correlation between severe
knee osteoarthritis with NLR and reported that patients
with severe knee osteoarthritis had higher BLR and NLR
values compared to those with mild knee osteoarthritis.
However, in this study, there was a significant difference in
ages between the groups. Fest et al. (11) found the
distribution of the NLR and PLR was different between
age categories. Also in osteoarthritis (OA), the
inflammatory reaction can trigger the OA changes (12).
These differences can be explained by age or inflammation
in severe osteoarthritis.

llgun et al. did not find an association between FM NLR
and found a correlation between tender scores with PLR
scores (13). In this study, the diagnosis of FM was made
according to the 1990 ACR criteria. However, clinical
experience and epidemiological data show that FMS
patients frequently report other symptoms such as sleep
disturbances, fatigue, irritable bowel syndrome, and others.

Tas et al. (14) investigated the NLR and PLR in rest leg
syndrome, one of the central sensitization syndromes such
as FMS. They found no difference similar to our study.

Qin et al (15) investigated NLR and PLR in patients with
SLE patients. The rates were significantly higher in the
patient group and correlated with C-Reactive protein and
nephritis.

Monocyte-lymphocyte ratio (MLR), were not evaluated in
FMS before. It has been related to diabetic retinopathy and
the predictive value of the prognosis of some tumors
(16,17). In the present study, we did not find any MLO
differences between groups.

Medical Science and Discovery, 2020; 7(4):455-8

Eosinophil and basophil in normal blood tend to be low as
has been known, increases in these two types of leukocytes
are used to reflect allergic diseases and parasitic infections.
In our study, we found that BLR levels were decreased.
Like the present study, a clinical study also found a
decrease in basophil ratio in SLE patients. In this study,
although BLR levels were found to be low in SLE patients,
they did not find any correlation with inflammatory and
immune markers. Indeed, they indicate that basophil cells
are effective in SLE pathogenesis, there is no such
literature on FM (7).

Hematologic parameters such as neutrophil, lymphocyte,
and platelet counts can easily be affected by various
conditions such as ethnicity, age, sex, eating habits, and
environmental factors (18). One of the reasons for
differences in results between similar studies can be
explained by this.

The role of systemic inflammation in the pathogenesis of
FMS has not been clear. We can see significant differences
in blood distribution parameters are mostly detected in
inflammatory processes. The meaning of inflammatory
mechanisms and blood distribution parameters in FMS
should be supported by much larger studies.

The strengths of our study are that the number of patients
screened was high, blood counts ratios used as an
inflammatory marker in some diseases which have not been
previously evaluated in FMS were investigated, and we
have determined methodological exclusion criteria well.

Limitation of the study as the network database is
examined. The patients cannot be evaluated in terms of
disease severity or quality of life.

Conclusion

Discovering new biomarkers of inflammation becomes
important in order to help diagnostic accuracy and provide
prognostic information about fibromyalgia. Our study
demonstrated that BLR levels are markedly decreased in
FMS. The literature has comprehensive results about the
fibromyalgia and NLR, MLR, PLR, ELR, PDW relations.

In the present study, NLR, MLR, PLR, ELR, PDW are
independent markers for early diagnosis and for the
inflammatory predictive process. BLO levels were low
revealed. It is our opinion that to use these rates as disease
markers must be supported by large-scale studies.
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Inflammatory markers and clinical factors which affecting the survival
in metastatic renal cell carcinoma
Mahmut Biiyiiksimsek'*, Ali Ogul*

Abstract

Objective: According to metastatic renal cell carcinoma treatment protocol, after the use of tyrosine kinase inhibitors
(TKI) has been achieved significant improvements for the treatment of metastatic renal cell carcinoma (mRCC). In this
study, we aimed to investigate the effect of neutrophil-to-lymphocyte ratio (NLR) and prognostic nutritional index (PNI)
on survival in patients with mRCC treated with sunitinib or pazopanib.

Material and Methods: Medical data for 38 patients with mRCC were reviewed retrospectively. NLR and PNI values
were dichotomized based on receiver operating characteristic (ROC) curve analysis (cut-off values: 3 and 46,
respectively). Univariate and multivariate analyses were performed to identify prognostic factors for progression free
survival (PFS) and overall survival (OS) using a Cox proportional hazards model.

Results: Median PFS and OS were 12 and 27 months, respectively. Median PFS was 10 months in patients with NLR =
3 while 14 months in patients with NLR <3 (p: 0.008). Median OS was 18 months in patients with NLR =3 while 31
months in patients with NLR <3 (p: 0.003). In patients with PNI = 46, PFS was 21 months and OS was 47 months
whereas in patients with PNI < 46, PFS was 8 months and OS was 13 months (p values were <0.001, <0.001
respectively). In multivariate analysis, PNI was the independent risk factor for both PFS and OS, while NLR was the
independent risk factor for OS only.

Conclusion: In patients with mRCC that using sunitinib or pazopanib, NLR and PNI values can be used as easily
accessible prognostic markers.

Keywords: Renal cell carcinoma, Tyrosine kinase inhibitors, Neutrophil-to-lymphocyte ratio, Prognostic nutritional

index.

Introduction

Renal cell carcinoma (RCC) is an aggressive malignancy
with a 40% recurrence risk after nephrectomy for localized
tumor, with a 5-year survival rate below 20% in advanced
stage. Today, despite the increase in early detection of
small renal masses, up to 20% of the patients with RCC
apply to health centers in the metastatic phase (1). In
clinical studies with tyrosine kinase inhibitors (TKI) such
as sunitinib, pazopanib, sorafenib; prolonged progression-
free survival (PFS) and overall survival (OS) have been
obtained in patients with metastatic renal cell carcinoma
(mRCC). New prognostic and predictive markers are
needed for these agents that cause significant changes in
mRCC management (2).The relationship between cancer
development and inflammation has increased interest in the
prognostic significance of inflammatory markers (3). The
neutrophil-to-lymphocyte ratio (NLR), an index formed by
dividing absolute neutrophil count into absolute
lymphocyte count, is an inflammatory marker that has
attracted researchers' attention due to its potential

prognostic effect and has been identified as an independent
prognostic factor in many types of cancer (4,5). Although a
relationship between increased NLR and poor prognosis
was demonstrated in patients with RCC (6); data on its role
in patients with mRCC treated with sunitinib or pazopanib
are insufficient. The Prognostic Nutritional Index (PNI),
which is calculated using serum albumin concentration and
total lymphocyte count in peripheral blood, was first used
to obtain an idea about the immune nutritional status and
surgical risk in patients undergoing gastrointestinal surgery
(7). However, it was found that preop nutritional and
immunological status was not only associated with
postoperative complications but also associated with
prognosis in malignancy patients, and currently PNI is used
prognostically in various types of cancer (8-10). However,
the prognostic role of PNI in mRCC patients using tyrosine
kinase inhibitors has not been fully established. In this
study, we aimed to evaluate the effects of NLR and PNI
and also clinicopathological factors on progression-free
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survival (PFS) and overall survival (OS) in mRCC patients
treated with sunitinib or pazopanib.

Materials and Methods
Study Design and Population

We evaluated data of 64 patients with mRCC treated in the
medical oncology department between January 2014 and
December 2018. The data were obtained retrospectively
from medical records, laboratory results and patient files.
This study included patients who were treated with tyrosine
kinase inhibitors (TKI) such as sunitinib or pazopanib for
mRCC, Eastern Cooperative Oncology Group (ECOGQG)
performance score <2, over 18 years of age and with clear
cell subtype.

Demographic data including age and gender, interferon use,
risk groups according to Memorial Sloan Kettering Cancer
Center (MSKCC) risk criteria, surgical status were
recorded from patient files. Complete blood count, serum
calcium, albumin, LDH levels of all patients were recorded
within a week before the TKI treatment. Patients with
chronic diseases such as chronic heart failure, liver
cirrhosis, systemic lupus erythematous, myeloproliferative
disease and those with secondary malignancy were
excluded. 26 patients were excluded from the final analysis
for the following reasons: other type of tyrosine kinase
inhibitor therapy (n = 9), no survival outcome data (n = 13),
concomitant chronic disease or secondary malignancy (n =
4). Ethics committee approval was obtained from the ethics
committee of University of Health Sciences-Adana Health
Practice and Research Center. All the procedures were
performed according to the 1964 Helsinki declaration.

Treatment Regimens

38 patients who used sunitinib (sutent; pfizer) or pazopanib
(votrient; novartis) treatment were included in the study.
Sunitinib was administered 50 mg once daily on 28
consecutive days of a given 6-week cycle and pazopanib
was administered continuously 800 mg once daily. During
the treatment of TKI according to the severity, treatment
interruption or dose reduction for side effect management
was performed according to the standard guidelines.
Treatment continued until unacceptable adverse events
were observed, disease progression was detected on
imaging, or death occurred. Disease progression was
assessed using the modified Response Evaluation Criteria
in Solid Tumors version 1.1. (11).

Statistical analyses

PFS was considered as the time from the onset of TKI
treatment to disease progression in imaging or death from
any cause. OS was considered as the time from the first day
of treatment to last follow up or death. NLR was calculated
dividing the neutrophil counts by lymphocyte counts. PNI
was calculated with the formula ‘(10 % albumin (g/L) +
(0.005 x total lymphocyte count)’. The most sensitive and
specific cut-off values for NLR and PNI were determined
by using receiver operating characteristic (ROC) curve
analysis.

Medical Science and Discovery, 2020; 7(4):459-65

The association between survivals and clinical and
laboratory variables was evaluated using univariable Cox
regression analysis, followed by multivariable analysis
using the Cox proportional hazards model. The log rank
test was used to determine differences between groups.
Kaplan-Meier curves were used to estimate the time to
event distribution. All analyses were performed using the
SPSS statistical software package (SPSS statistics 21.0) and
p< 0.05 was considered as statistically significant.

Results

A total of 38 patients, including 10 males and 28 females,
were included in the study and the median age was 59
(range 38-76). The ECOG performance score was 0-1 in 25
patients, and 2 in 13 patients. All patients were from the
clear cell subtype and the number of patients with Fuhrman
grade 1, 2, 3 and 4 were 2, 2, 9, and 25, respectively.

According to the Memorial Sloan Kettering Cancer Center
(MSKCC) index, 5 patients were in favorable, 20 patients
were intermediate and 13 patients were in poor risk group.
25 patients received sunitinib therapy while 13 patients
received pazopanib therapy. In response to the first
treatment, 11 (28.9%) patients developed progression, 10
(26.3%) patients had partial response, and 17 patients had
stable disease (44.8%). While 11 patients had a single
metastatic focus, 27 patients had multiple foci of metastatic
lesions. Metastasectomy was performed in 5 patients with a
single metastatic focus. Twenty-eight patients underwent
radical nephrectomy. The relationship of the clinical and
demographic data of the patients with survival is shown in
Table 1.

The median follow-up time was 20 months. Median PFS
and OS were 12 and 27 months, respectively. ROC analysis
was performed to determine cut off values for NLR and
PNI and the results were shown in Table 2. Median PFS
was 10 months in patients with NLR =3 and 14 months in
patients with NLR <3 (p: 0.008). Median OS was 18
months in patients with NLR =3, and 31 months in
patients with NLR <3 (p: 0.003). In patients with PNI =46,
PFS was 21 months and OS was 47 months; in patients
with PNI <46, PFS was 8 months and OS was 13 months (p
values <0.001, <0.001, respectively). Independent risk
factors for survival were evaluated by Cox regression
analysis and for this purpose, the number of metastatic
fields, ECOG performance status, MSKCC index, and NLR
and PNI values were included in this analysis (Table 3 and
4).

ECOG performance status, number of metastatic fields and
MSKCC index were determined as independent risk factors
for PFS and OS. Cox regression analysis showed that
pretreatment NLR value was not an independent risk factor
for PFS [HR: 1.282 (0.808-1.816 95% ClI), p: 0.147] but it
was an independent risk factor for OS [HR: 1.632 (1.112-
2.442 95% CI ), p: 0.034]. As important finding of our
results, the low PNI was determined as an independent risk
factor for shorter PFS and OS [HR: 1.934 (1.244-
2.978 %95 CI), p: 0.033; HR: 1.568 (1.030-2.466 %95 CI),
p: 0.044, respectively].
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Table 1. Clinical and demographic data of patients

PFS p value (OF] p value
Median, months Median, months
Age
Median(range) 59 (38-76)
Gender
Female 14 (36.8) 13 0.95 37 0.75
Male 24 (63.2) 12 22
ECOG
0-1 25 (65.8) 34 <0.001 50 <0.001
=2 13 (34.2) 6 11
MSKCC index <0.001 <0.001
Favorable 5 (13.2) 21 NR
Intermediate 20 (52.6) 16 29
Poor 13 (34.2) 4 11
Nephrectomy 0.34 0.56
Yes 28 (73.7) 15 30
No 10 (26.3) 9 20
Number of Metastatic Site 0.004 0.002
1 11 (28.9) 21 55
=2 27 (71.1) 7 15
Use of INF-a. 0.5 0.66
Yes 15 (39.5) 10 31
No 23 (60.5) 14 24
Sunitinib 25 (65.8) 12 0.9 26 0.95
Pazopanib 13 (34.2) 13 28
Status
Alive 11 (28.9)
Death 27 (71.1)
Overall 38 (100) 12 27

PFS: Progression-free survival, OS: Overall survival, ECOG: Eastern Cooperative Oncology Group, MSKCC: Memorial Sloan Kettering Cancer

Center index

Table 2. ROC analysis results for NLR and PNI
Cutoff AUC  95% CI for AUC Sensitivity  Specificity  p value

Value Lower Bound  Upper
Bound
NLR 3 0.724 055 0.89 70.4 72.2 0.032
PNI 46 0.779 0.62 0.94 82 77.8 0.008

ClI: Confidence interval, NLR: Neutrophil-to-lymphocyte ratio, PNI: Prognostic nutritional index

Table 3. Univariate and Multivariate Analysis of Potential Prognostic Factors for Progression-Free Survival

Parameters Univariate Multivariate
HR (95% CI) p value HR (95% CI) p value
ECOG performance score  1.626 <0.001 1.354 0.005
(1.124-2.348) (1.046-2.128)
Number of metastatic site 1.650 0.004 1.432 0.035
(0-1vs=>2) (1.154-2.455) (1.054-2.122)
MSKCC index
Favorable Ref
Intermediate 1.642 0.001 1.268 0.044
(1.104-2.450) (1.116-2.096)
Poor 3.454 (1.760-5.870)  <0.001 2.876 (1.136-3.986) 0.001
NLR 1.764 0.008 1.282 0.147
(1.242-2.432) (0.808-1.816)
PNI 2.450 <0.001 1.934 0.033
(2.052-3.985) (1.244-2.978)

HR: Hazard ratio, Cl: Confidence interval, ECOG: Eastern Cooperative Oncology Group, MSKCC: Memorial Sloan Kettering Cancer Center, NLR:

Neutrophil-to-lymphocyte ratio, PNI: Prognostic nutritional index
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Tablo 4. Univariate and Multivariate Analysis of Potential Prognostic Factors for Overall Survival

Parameters Univariate Multivariate
HR (95% CI) HR (95% CI)
ECOG performance 2.154 <0.001 2.114 0.006
score (1.348-3.246) (1.264-3.175)
Number of metastatic 1.856 (1.124-2.774)  0.002 1.356 (1.084-2.243)  0.038
site
(0-1vs=2)
MSKCC index
Favorable Ref
Intermediate 1.784 0.001 1.456 0.013
(1.108-2.789) (1.008-2.564)
Poor 4.876 (1.986-8.142) <0.001  3.468 (1.126-7.168) <0.001
NLR 1.936 (1.237-2.652)  0.003 1.632 0.034
(1.112-2.442)
PNI 2.875 <0.001 1.568 0.044
(1.984-3.964) (1.030-2.466)

HR: Hazard ratio, Cl: Confidence interval, ECOG: Eastern Cooperative Oncology Group, MSKCC: Memorial Sloan Kettering Cancer Center, NLR:
Neutrophil-to-lymphocyte ratio, PNI: Prognostic nutritional index
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Discussion

RCC is the most common cancer of the kidney, and about
half of the patients with RCC eventually move on to the
metastatic stage, where 5-year survival is quite low. In the
literature it was showed that significant advances have been
achieved in mRCC management by proving the therapeutic
effects of TKIs such as sunitinib, pazopanib sorafenib that
increase PFS and OS in patients with mRCC (12).
However, new prognostic clinical markers are needed for
these targeted agents. We evaluated the clinicopathological
results of 38 patients with mRCC who used sunitinib or
pazopanib as primary care targeted therapy, and found that
NLR was an independent prognostic marker for OS and
PNI was an independent prognostic marker for PFS and OS

Medical Science and Discovery, 2020; 7(4):459-65

in our study. In our study, we analyzed the factors affecting
PFS and OS in patients using sunitinib or pazopanib as a
first-line tyrosine kinase inhibitor with or without previous
history of using INF-o. Similar survivals have been
demonstrated in the use of both agents in patients with
mRCC, and there has been an overall survival expectancy
of 22.9 to 26.4 months (13, 14) and is consistent with our
study. The relationship between tumor development and
inflammation has been evaluated for many years, and
tumor-promoting inflammation is now considered as an
important step in the cancer development (15,16). It is also
known that tumor progression is not only related to the
biological structure of the tumor, but also it is associated
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with acute phase proteins such as albumin, C-reactive
protein, and serum levels of components that make up the
inflammatory response such as lymphocyte, platelet, white
blood cells, etc. (17). Similarly, neutrophils are
inflammatory markers known to be the main component of
the tumor microenvironment, which are produced in
response to cytokines with increased release due to
aggressive tumor biology and tumor load (18,19). Recently,
various combinations of these factors have been
investigated quite frequently as inflammatory markers in
determining the prognosis of various cancers. High NLR
value before treatment has been shown to be an
independent risk factor for short survival in many types of
cancer such as gastric cancer (20), ovarian cancer (21),
pancreatic cancer (22). In a study conducted by Keizman D
et al. (23) in patients with mRCC receiving sunitinib, the
cut off value 3 for NLR was found to be an independent
risk factor for PFS and OS. In our study, in which the same
cut off value was taken for NLR, the high NLR value was
prognostic for short PFS and OS, but it was only an
independent risk factor for OS. NLR was not determined as
an independent risk factor for PFS, and this may be related
with the limited number of patients included in the study.
PNI, calculated by serum albumin level and total
lymphocyte count in peripheral blood, gives an idea about
the nutritional and immunological status of patients and can
be used as a prognostic marker for survival rates (24).
Albumin is frequently used as an indicator of nutritional
status, and studies have proven that its low concentration is
an independent indicator of long-term outcomes in various
types of cancer, such as breast (25), colorectal (26), and
hepatocellular cancer (27). Lymphocytes are an important
component of cell-mediated immunity, which plays an
important role in defending against cancer. Low
lymphocyte count may be associated with inability to
defend against cancer by causing weakness in
immunological response (28). In addition, tumor-
infiltrating lymphocytes are an important component of the
anti-tumor  response and more tumor-infiltrating
lymphocytes are associated with stronger antitumor
response and better survival (29-31). All these findings
brought to mind the idea that PNI can be used as a
prognostic marker for survival in cancer patients, and this
theory has been supported by a growing number of recent
studies (32, 33). In our study, PNI level was significantly
associated with OS and PFS in univariate and multivariate
analyzes, and longer survival was achieved in patients with
high PNI level. In the non-inferiority study, it has been
proven that pazopanib and sunitinib are equally effective in
the treatment of mRCC. Also in this study, MSKCC index
and performance status were determined as factors that
were affecting the survival (34). When we evaluated
patients receiving sunitinib and pazopanib as a single group
and made their survival analysis, MSKCC index and ECOG
performance status were determined as independent factors
affecting survival in accordance with the literature.

The fact that the study was retrospective, single-centered
and with a small sample size may have caused bias in the
analysis of the results, and this is the major limitation of
our study. The other limitation was the inability to form a
homogenous group in terms of the use of INF-a and the
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relationship between dynamic changes of the inflammatory
markers and the survival during the treatment

Conclusion

After the use of TKI in the treatment of mRCC, and there
has been a need for markers to predict the treatment
response. Our study showed that PNI was an independent
prognostic marker for PFS and OS and NLR was an
independent prognostic marker only for OS in mRCC
patients using sunitinib or pazopanib. While the NLR value
reflects the only inflammatory state but the PNI value also
shows the nutritional state, and the fact that the nutritional
state is an important prognostic factor for mMRCC may have
caused this condition.
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TNF-alpha Induces Pro-Inflammatory Factors in Colorectal Cancer
Microenvironment
Ahu Pakdemirli'*, Gizem Calibasi Kocal?

Abstract

Objective: The tumor microenvironment has a crucial role in organizing cancer malignancy, progression, drug
resistance and survival. It consists of cellular and non-cellular components. These non-cellular components such as
cytokines, extracellular matrix, growth factors and metabolites are responsible for shifting the action from pro-cancer to
anti-cancer effects. Twenty percent of all cancers occur in association with chronic inflammation via cytokines. Even
cancers that are not caused by chronic inflammation, present high levels of cytokine expression pattern in their tumor
microenvironment. Tumor necrosis factor-alpha (TNF-a) and some interleukins are characterized as pro-tumorigenic
cytokines and they were involved in cancer by presenting their ability to activate the oncogenic transcription factors. The
aim of this study is to evaluate the remodeling of colorectal cancer tumor microenvironment by TNF-o.

Material and Methods: TNF-a (5ng/ml) was applied to HT-29 colorectal cancer cells, then human soluble factors were
determined by using Human Cytokine Group 1, 8 plex Panel (Bio-Rad Laboratories Inc. USA) and Magpix Luminex
instrument and XPONENT software (version 4.2, Luminex Corp, Austin, Texas, US). The results were normalized to
total protein concentration estimated via Bradford assay.

Results: Current research highlights the effect of TNF-a on the tumor microenvironment. Interleukin-6 and interleukin -
8 soluble factors were higher in TNF-a treated colorectal cancer cells when compared with untreated control group.

Conclusion: The results of the study show that TNF-a is responsible for elevating the levels of interleukin-6 and
interleukin-8, which are associated with inflammation in the tumor microenvironment.

Key words: Colorectal Cancer, Tumor Microenvironment, Cytokines, TNF-a, Interleukin-6, Interleukin-8

Introduction

Colorectal cancer is the third most common cancer in
males, while it is in the second most occurring cancer in
females. In 2018, 1.8 million newly diagnosed colorectal
cancer patient and approximately 861.000 deaths related to
colorectal cancer are recorded by the World Health
Organization. (GLOBOCAN, 2018) There are plenty of
factors that cause colorectal carcinogenesis. One of these
factors is a chronic inflammation that could trigger
angiogenesis, evading from apoptosis, gene mutations, cell
proliferation, epigenetic changes related to cancer
development. Despite thorough proofs signifying a crucial
role for inflammation colorectal cancer promotion and
progression, still, there is comparably little knowledge on
inflammation-associated microenvironmental  alteration
related to neoplasia/hyperplasia development and its
progression through invasive colorectal adenocarcinoma

(0).

The tumor microenvironment (TME) has a crucial role in
organizing of cancer malignancy, progression, drug
resistance and, survival, etc. Tumor genotype and
phenotype are related to varying of cellular and non-
cellular components in TME. The cellular components in
TME are immune cells, adipocytes, cancer-associated
fibroblasts, pericytes, etc. The non-cellular secreted
elements of heterogeneous TME consist of cytokines,
DNA, RNA, growth factors, metabolites, matricellular
proteins, etc. These non-cellular substances are regulating
numerous ways which providing cancer survival and
progression via numerous growth signals, metabolites,
energy, drug resistance-related environment, evading
immune surveillance. These secreted components which are
responsible for shifting the action from pro-cancer to anti-
cancer effects are considered as novel targets in drug
resistance and cancer therapeutics (2).
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Almost 20% of all cancer appears in association with
chronic inflammation and infection. Even if those cancers
do not arise as a result of inflammation show a wide range
of inflammatory infiltrates with increased cytokine
expression levels in TME. (3) Cytokines elevate two-way
interaction through paracrine signaling between cancer-
associated cells in the environment and tumor cells. (4-6) A
specific number of those cytokines with different functions
such as interleukins (IL), tumor necrosis factor family,
TGF-beta family of proteins and interferon family exist in
the TME. Cytokines could take part in effect the tumor
formation by acting indirectly by stimulating inflammatory
cell type and directly as a growth-promoting factor on
tumor cells. (7) Tumor necrosis factor-alpha (TNF-a) is one
of those inflammatory mediators that is induced in
carcinogenesis, via taking a part of chronic inflammatory
diseases. (8) Other pro-inflammatory cytokines with a
typical pro-tumorigenic effect are IL-6 and 8. Elevated
serum IL-6 and 8 levels were discovered in patients with
systemic cancers as compared to patients with benign
diseases or healthy controls. (9-10)

In the current study, TNF- a induced pro-inflammatory
factors interleukin 6 and 8 have been evaluated as
inflammation modulators in the tumor microenvironment.

Material and Methods

Cell Culture

HT-29 cell line (CCL-247, ATCC, Rockville, CT, USA)
was grown in McCoy’s 5A media supplemented with 10%
FBS, 2mM L-Glutamine at 370 C in a humidified incubator
of %5 CO2. Cells were exposed to 5ng/ml TNF-a (Sigma,
St Louis, Missouri, USA) for 48 hours, then soluble factors
were measured.

Analysis of Soluble Factors via Multiplexing Assay

According to Bio-Plex Pro assays instruction manual,
Human Cytokine Group 1, 8 plex Panel (Bio-Rad
Laboratories Inc. USA) was achieved. At first 50 pl of 1x
beads were added to the assay plate then wells were washed
2 times with 100 pl wash buffer (Bio-Rad Laboratories
Inc. USA) which was provided with kit. After that 50ul of
sample were added to each well.

Then the plate was incubated for an hour in dark at RT with
shaking at 300 RPM. After incubation, The plates have
been (Bio-Rad Laboratories Inc. USA) washed with wash
buffer for three times. Subsequently, 25 ul antibody
solution (Bio-Rad Laboratories Inc. USA) was added to
each well for incubation for 30 min. After that the plate was
washed with wash buffer for three times.

The 50 ul Streptavidin-PE  (Bio-Rad Laboratories Inc.
USA) was added to each well for incubation for 30 min.
Finally, the plate was washed with 120 pl of assay buffer
(Bio-Rad Laboratories Inc. USA) which was provided with
kit.

The fluorescent signal was measured by a CCD imager and
the concentrations of the analyte were determined with both
Bio-Plex Manager and MAGPIX®- Luminex XPONENT
software (Bio-Rad Laboratories Inc. USA).

Statistical analysis: SPSS V.15.0 (SPSS, Chicago, Illinois,
USA) was used for the data analysis. The mean + the SE
(standard error) was used for numerical values found in the
figures and text.

A non-parametric Mann Whitney U test was used to
determine the statistical significance. All p-values <0.05
were considered statistically significant.

Results

In this study remodeling of colorectal cancer tumor
microenvironment after TNF-a induction was evaluated.
The graph showed that significantly elevated IL-6 and 8
levels after 48 hours of TNF-a exposure (Figure 1) (p-value
<0.05). Data for each group with mean and standard error
showed on Table 1.

In TNF-a treated group, 1L-6 amount was measured as 27
pg/ml, while untreated group IL-6 amount was 10 pg/ml.
Overall IL-6 level was increased 2.7 fold in TNF-a treated
group. IL-8 level was elevated more than IL-6. In TNF-a
treated group, IL-8 amount was measured as 595 pg/mi,
while untreated group was 23 pg/ml. IL-8 level was
increased 25.9 fold when compared with untreated control

group.

Table 1. Stimulated levels of IL-6 and IL-8 cytokines (pg/ml) after a 48-h exposure with TNF-a.

Interleukin-6 Interleukin-8
Untreated @ TNF-a treated  Untreated  TNF-a treated
Mean (pg/ml) 10 27 23 595
Min-Max 8-12 24 - 30 18 - 28 493 - 697
SEM 0.9522 1.299 2.380 54.73
P-Value 0.0003 < 0.0001
Fold change 2.7 25.9
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Figure 1. The expression pattern of IL-6 and I1L-8 soluble factors in TNF-a treated and control (untreated) group.

Discussion

Inflammation in cancer is guided by chemokines, cytokines
and soluble factors. These factors are secreted by tumor
cells or tumor microenvironment secretes them by their
recruited cells. Cytokines encourage tumor cell growth,
differentiation, and survival. Most of the cytokines play
roles in metastasis, epithelial-mesenchymal transition,
angiogenesis, invasion, proliferation via transforming the
intestinal epithelial cells (IECs) and, apoptosis. Cytokines
trigger cancer-associated fibroblasts to secrete growth
factors that inflect tumor microenvironment (1).
Inflammatory (or pro-inflammatory) cytokines are secreted
by macrophages, helper T cells and other certain cell types
that develop inflammation. Pro-inflammatory interleukins
consist of IL-1, IL-2, IL-6, IL-8, and TNFa (11).
Fundamental secretion of the pro-inflammatory interleukins
leads to an inflammation in the intestine and is thought to
increase the risk for colon and rectal cancer development
(12). Increased expression of IL-6 is associated with an
expanded risk of colorectal adenomas. IL-6 is also a strong
stimulator of colon cancer cell growth and proliferation.
This growth implicates the expansion of other cancer cell
lines and primary tumors.

TNF-a and IL-6 or transcription factors of these cytokines,
such as NF-kB and STATS, certainly appear as potential
targets for anticancer therapy (13). The tumor-promoting
features of TNF-a are presumably linked to its capacity to
activate NF-kB and AP-1 signaling pathways that provoke
cell proliferation and survival (14). In our study, it was
observed that TNFa increases the secretion levels of 1L-8
and IL-6 on HT-29 colorectal cancer cell line. Similarly,
Edwardson et al. evaluated that an increased amount of
cytokines expands the effectiveness of the drug in the cell
microenvironment (15).

Medical Science and Discovery, 2020; 7(4):466-9

Conclusion

TNF- o and IL-6 are presumably the best identified pro-
tumorigenic cytokines and they were primarily suspected to
be involved in cancer development because of their ability
to activate the oncogenic transcription factors STAT3 (IL-
6), AP-1 (TNF) and NF-kB in epithelial cells.

Even though preclinical data are highly supportive about
the effect of drugs that target pro-inflammatory tumor
microenvironment on tumor cell growth and survival,
clinical trials will need to arrange to approve their impact in
patients. Also, these drugs should be determined whether
they will be beneficial as single agents or should they be
used in combination with standard cytotoxic therapies (13).
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Bone marrow plasma cell ratio, is it must to evaluate before autologous
stem cell transplantation in multiple myeloma?

Semih Basci’, Tugce Nur Yigenoglu', Mehmet Bakirtas', Bahar Uncu Ulu', Derya Sahin', Tahir Darcin’, Jale
Yildiz', Dicle iskender', Nuran Ahu Baysal', Mehmet Sinan Dal', Merih Kizil Cakar', Fevzi Altuntas’

Abstract

Objective: Complete remission in multiple myeloma (MM) is a defined as having a <5% bone marrow plasma cell
(BMPC) ratio plus negative serum and urine immunofixation tests. However, it is necessary to reassess whether or not
the bone marrow plasma cell ratio should be determined before transplantation in secretory multiple myeloma patients.
A significant decrease in monoclonal protein levels or having negative serum and urine immunofixation tests after
induction therapy might be enough to indicate chemo-sensitivity.

Material and Methods: In this study, the data of 177 multiple myeloma patients that underwent autologous stem cell
transplantation (ASCT) in our center were retrospectively evaluated.

Results: We found a statistically significant difference in the post-ASCT response rates between the patients with a pre-
ASCT BMPC ratio <5% vs BMPC ratio =5% (p:<0.001*). The 2-year progression-free survival (PFS) of the patients
with BMPC ratio <5% and =5% post-ASCT was found 24% and 25% (median PFS 11 months (95% ClI; 6,68-15,31) vs
12 months (95% ClI; 9,47-14,53)) respectively (p: 0.900). The 2-year overall survival (OS), was 67% and 63% (median
OS 35 months (95% ClI; 25,59-44,41) vs 40 months (95% ClI; 27,52-52,47)) respectively (p: 0.341).

Conclusion: Patients with decreasing monoclonal protein in serological tests, the pre-ASCT BMPC ratio was not found
to have an impact on neutrophil and platelet engraftment durations, transplantation related mortality (TRM), PFS and
OS. Our study suggests that in MM patients with measurable disease, it is not required to evaluate the BMPC ratio if
serologic response exists.

Keywords: multiple myeloma, bone marrow, plasma cell ratio, stem cell transplantation

Introduction

Yet, a few studies were conducted to clarify the
significance of BMPC ratio in CR (10-12).

Applying novel agents provided deeper treatment responses

Multiple myeloma (MM) is the second most common
hematologic malignancy. It is originated from monoclonal
malignant plasma cells. The peak incidence of MM is in the

seventh decade. Significant improvements in prognosis are
observed with the addition of many novel agents to
treatment options (1-5). Currently, induction therapy with
novel agents followed by high-dose melphalan conditioning
and autologous stem cell transplantation (ASCT) are
considered to be the standard of care in newly diagnosed
eligible MM patients (6,7).

Complete remission (CR) in MM is defined as having a
<5% bone marrow plasma cell (BMPC) ratio with negative
serum and urine immunofixation (IFE) tests (8). Besides,
International Myeloma  Working Group (IMWG)
recommended a more advanced complete remission
category described as having normal serum free light chain
(FLC) ratio and absence of clonal cells in bone marrow (9).

and CR rates increased, and the reevaluation of the
prognostic effect of achieving CR pre-ASCT became a
requisite condition. Kim et al. showed that pre-ASCT CR is
an important prognostic factor for better survival. In their
study, they assumed all patients with negative serum and
urine IFE tests as CR. Bone marrow evaluation was not
necessary for patients to be assumed as a CR (12).

In the era of novel agents, there is a need to reevaluate the
definition and also the importance of pre-ASCT CR.
Besides, it was believed that residual MM cells persisting
in the bone marrow despite myeloablative chemotherapy,
play a major role in relapse but studies on different purging
technics pre-ASCT could not provide a significant non-
relapse survival advantage.
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Therefore it is needed to reveal whether it is really
necessary to evaluate pre-ASCT BMPC ratio in patients
with measurable monoclonal (M) protein levels at diagnosis
and now having a serological treatment response after
induction chemotherapy (CR or lower).

In this study, the data of MM patients who underwent
ASCT were retrospectively analyzed to find out whether or
not the evaluation of pre-ASCT BMPC ratio before had an
additional prognostic impact in addition to urine and serum
IFE.

Material and Methods

The results of 177 MM patients with measurable M protein
levels at diagnosis, underwent ASCT at our center between
2009 and 2018 were analyzed retrospectively. The study
was approved by the local ethical committee. The patients'
characteristics, myeloma related data and pre-ASCT
response are given in Table 1.

Table 1: Patients characteristics

Parameters Patient Population
(n=177)
Age (median) 56 (29-81)
Gender
Female 69
Male 108
ISS
ISS | 50
ISS I 53
ISS 111 45
Not evaluated 29
Durie Salmon
DS1 6
DS2 14
DS3 152
Not evaluated 5
Pre-transplantation response
CR 74
VGPR 45
PR 41
Stable 12
Refractory 5
Chemotherapy line(s)
1 line 47
2 lines 101
3 lines 22
4 lines 2
5 lines 1
Not evaluated 4
Melphalan
140mg/m? 21
200mg/m? 156
Renal Failure (GFR<50 ml/min)
Present 9
None 168
Radiotherapy
Applied 29
None 148

CD34" cells infused 4.62 x10°/kg (2-13,4)

Medical Science and Discovery, 2020; 7(4):470-

All patients underwent peripheric blood stem cell (PBSC)
harvesting. Mobilization of 130 patients were with
granulocyte-colony stimulant factor (G-CSF, 10ug/kg), 21
patients were with cyclophosphamide (4.000 mg/m2) plus
G-CSF and 6 patients were with plerixafor. 20 patients data
regarding mobilization was not available or were applied
the non-standard mobilization regimens. Patients older than
70 and/or patients with creatinin higher than 2 mg/dL
received lower dose of melphalan 140 mg/m2 as the
conditioning regimen, and the other patients received
standard dose 200 mg/m2. Patients underwent tandem
ASCT were not included in the study.

The overall survival (OS) was termed as the period of time
to death or latest follow-up for surviving patients. The
progression-free survival (PFS) was termed as the period of
time to progression or death or latest follow-up for patients
in remission. Engraftment was defined, without any support
following 3 days for neutrophil to have absolute neutrophil
count (ANC) >500/mm3 and for platelet to
have >20000/mm3 (13-17).

Bone marrow aspiration and biopsy were performed before
PBSC mobilization. Plasma cell counts were evaluated
after CD138 immune staining. To verify the plasma cell,
lambda and kappa immune staining were performed. Bone
marrow aspiration evaluation was carried out with 500 cell
counts.

International Staging System (ISS) and Durie-Salmon
Stages (DS) were used staging at diagnosis and treatment
response was determined according to the criteria of
IMWG (18). Serological CR was described as the absence
of identifiable M protein in serum and urine protein
electrophoresis (PEP) plus negative IFE.

IBM SPSS Statistics (version 21) was used for statistical
analysis. Descriptive statistics were applied to present the
data. Categorical data was presented as a ratio, and
numerical data was presented as median and mean *
standard deviation. The differences between neutrophil and
platelet engraftment times between bone BMPC ratio
groups (<5% vs =5%) were investigated by the non-
parametric Mann Whitney U test. Chi-square and Fisher
exact tests were used to determine the difference between
post-transplant response and BMPC ratio groups. Kaplan-
Meier survival analysis was applied for PFS and OS and
log-rank test were used to examine the factors affecting
survival. P values of <0.05 were considered statistically
significant.

Results

The 108 (61%) of the 177 MM patients included in the
study were females, and 69 (39%) were males. The median
age was 56 (range 29-81) and the median disease duration
before ASCT was 10 months (range 3-67 months). Median
post-transplant follow up was 26 months (range 1 -109
months). Durie-Salmon stages I, I, and Il at diagnosis
constituted 3.4%, 7.9%, and 85.9% of the patients
respectively. 2.8% of the patients' stages at the time of
diagnosis could not be reached from the records.
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Before PBSC mobilization, we obtained complete response
(CR) in 74 (41.8%) patients, very good partial response
(VGPR) in 45 (25.4%) patients and partial response (PR) in
41 (23.2%) patients among 177 patients. According to the
immunohistochemical examination of bone marrow biopsy
performed before PBSC mobilization, we found 128
(72.3%) patients with bone marrow plasma cell (BMPC)
ratio <5% and 49 with (27.7%) = 5%.

All patients with negative serum and urine IFE were found
to have a BMPC ratio <5%. We found that patients with
VGPR response, BMPC ratio <5% was in 30 (66.7%)
patients and BMPC ratio =5% was in 15 (33.3%) patients.
We found among the patients with PR response, BMPC
ratio <5% was in 18 (43.9%) patients and BMPC ratio =
5% was in 23 (56.1%) patients.

The neutrophil and platelet engraftment durations of the
patients with pre-ASCT BMPC ratio <5% and BMPC ratio
=5% was found similar. In both groups, neutrophil
engraftment occurred in median of 11 days whereas platelet
engraftment occurred in median of 12 days.

While the transplant-related mortality (TRM) rate was
1.1% among the patients with pre-ASCT BMPC ratio <5%
TRM rate was found 0.6% in patients with BMPC ratio =
5%. No statistically significant difference was found
between groups regarding TRM rates (p:0.825).

Among the patients with pre-ASCT BMPC ratio <5%, the
post-ASCT response rates were 78.9% CR, 10.2% VGPR
and 6.3% PR respectively (4.6% of the patients' post-ASCT
response rates could not be reached from the records).

Progression-free survival (PFS)

BMPC
107 ratio
TS
~1=%5

0,67

0,44

0,2

0,0

Time (months)

Figure 1: Progression-free survival and Bone Marrow
Plasma Cell Ratio
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Among the patients with pre-ASCT BMPC ratio =5%, the
post-ASCT response rates were 49% CR, 8.2% VGPR,
26.5% PR, 6.1% stable disease, and 6.1% progressive
disease respectively (4.1% of the patients' post-ASCT
response rates could not be reached from the records).

We found a statistically significant relationship between
groups regarding the post-ASCT response rates (p:
<0.001%*).

Among the patients with BMPC ratio <5% and =5%, the
2-year PFS was 24% and 25% (median PFS 11 months
(95% CI; 6,68-15,31) versus 12 months (95% CI; 9,47-
14,53)) respectively. No statistically significant relationship
was found between the BMPC ratio and PFS post-ASCT
(p: 0.900, Fig. 1). Among the patients with BMPC ratio
<5% and =5%, the 2-year OS was 67% and 63% (median
OS 35 months (95% CI; 25,59-44,41) versus 40 months
(95% CI; 27,52-52,47)) respectively. No statistically
significant relationship was found between the BMPC ratio
and OS post-ASCT (p:0.34, Fig.2).

The patients were divided into 5 groups according to their
response rates before transplantation and BMPC ratio (CR
and <5% BMPC ratio; VGPR and <5% BMPC ratio;
VGPR and =5% BMPC ratio; PR and <5% BMPC ratio;
PR and =5% BMPC ratio). When these 5 groups were
compared with respect to PFS and OS, we did not find a
statistically significant difference among the groups
(p=0.439 and p=0.823 respectively) (Table 2).

Overall survival (0S)

BMPC
Ratio

—1=%5
e | " M=%5

04

0,24

0,0

Time (months)

Figure 2: Overall survival and Bone Marrow Plasma Cell
Ratio
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Table 2: The relationship between Pre-transplantation response, Bone Marrow Plasma Cell (BMPC) Ratio and

Progression-Free Survival (PFS), Overall Survival (OS)

Pre- transplantation response,

Bone marrow plasma cell ratio

CR, BMPC ratio< 5% 74
VGPR, BMPC ratio < 5% 30
VGPR, BMPC ratio > 5% 15
PR, BMPC ratio < 5% 18
PR, BMPC ratio > 5% 23
P Value

PFS (m S)
95% CI
Median(min-max)
14 (0,85-27,14)
11 (6,61-15,38)
14 (5,41-22,58)
9 (3,86-14,13)
8 (2,83-13,16)
p=0.439

OS (months)
95% CI
Median(min-max)
38 (24,85-51,14)
33 (15,47-50,53)
27 (0-79,92)
34 (28,15-39,84)
40 (26,05-53,94)
p=0.823

CR: complete remission, VGPR: very good partial remission, PR: partial remission, Cl: confidence interval

Discussion

CR is described as having a <5% BMPC ratio in addition to
para-protein absence that could be identified with serum
and urine IFE negativity lasting for at least 6 weeks (8-
12,18-19). However, it is necessary to evaluate whether or
not the BMPC ratio should be determined before ASCT in
patients MM with measurable disease at diagnosis and have
a treatment response after induction therapy. Regression in
the initial M protein levels might be enough to indicate
chemo-sensitivity in secretory MM patients. Therefore,
studies comparing the transplantation outcome of the CR
patients and serologically CR with BMPC ratio =5% are
required. However, the number of studies conducted on this
subject is quite limited. Similarly, studies researching the
impacts of BMPC ratios during and after the transplantation
in secretory MM patients with serological response are
required. In such secretory MM patients, it could be
specified whether or not the evaluation of bone marrow
plasma ratio is necessarily required along with an absence
of M protein in serum and urine IFE or its decrease for the
prediction of the ASCT outcome.

In the study conducted by Lee et al. with 106 MM patients,
the evaluation of BMPC ratio performed before PBSC
mobilization in addition to the serological evaluation with
serum and urine IFE on MM patients that underwent ASCT
was indicating as a predictor of the disease progression.
The prognostic impact of the BMPC ratio has been more
evident found out between groups of serological CR and
not having a serological CR. Among the patients with not
having a serological CR, when the patients with BMPC
ratio <5% and =5% were compared, longer PFS and OS
were found in patients with BMPC ratio <5% (20).
However, in our study, we did not have any patients having
a serological CR and BMPC ratio =5% before PBSC
mobilization. In the response evaluation conducted before
PBSC mobilization, we did not find a statistically
significant difference between OS and PFS durations when
VGPR and PR response patients were compared after
grouped as BMPC ratio <5% and =5%.

These results also suggest that finding a decrease of M
protein with serum and urine IFE after an induction
treatment of MM patients with measurable disease at
diagnosis is sufficient, and the evaluation of the BMPC
ratio is not necessarily required.
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Because our results indicated that the BMPC ratio
evaluation carried out pre-ASCT did not have any impacts
on OS and PFS after transplantation. As the BMPC ratio
evaluation did not have any impacts on predicting OS and
PFS in post-ASCT, its effect on the process of ASCT could
not be displayed, either. We did not find any statistically
significant difference between the BMPC ratio <5% and =
5% conducted pre-ASCT with respect to the duration of
neutrophil and platelet engraftment and TRM.

Regardless of serological response, the higher CR rate was
found in response evaluation after 3 months post-ASCT in
patients with pre-ASCT BMPC ratio <5% in comparison to
BMPC ratio =5%; however, this did not reflect on PFS
and OS.

Conclusion

The number of studies conducted on the impact of the
BMPC ratio carried out pre-ASCT on the transplantation
outcome is quite limited. In our study, we did not find any
impacts of the evaluation of the BMPC ratio before ASCT
on the durations of neutrophil and platelet engraftment,
TRM rates, and PFS and OS duration in the patients whose
M protein were found decreased in the serological test.
Limitation of the study was, we did not have any
serological CR patients with =5% BMPC ratio, we were
unable to evaluate BMPC ratio impacts on serological CR
patients. As a conclusion, our study suggests that in MM
patients who have measurable disease at diagnosis, it is not
required to evaluate the BMPC ratio if serologic response
exists.
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