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Mechanisms_and clinical relevance of egress of low density neutrophils in
postoperative patients

Kumagai, Yuko
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In 176 patients who underwent radical colectomy, the number of ow density
neutrophils (LDN) was markedly increased after surgery and their ratio correlated positively with
operative time and intraoperative blood loss. The LDN showed immature phenotype and produced high
amount of neutrophil extracellular traps (NETs) which efficiently trapped tumor cells in vitro. The
ratio of postoperative LDN was significantly higher in 13 patients who developed recurrence. When
cut-off value was determined as 4.9%, high ratio of the LDG was a strong and independent prognostic
factors for worse relapse free survival (RFS). Adjuvant chemotherapy significantly improved RFS in
stage 111 patients with high ratio of the LDG, but not in low LDG group. Surgical stress recruit
many LDN, which may assist the development of recurrence. The ratio of LDN after surgery can be used

as a biomarker to select the high risk group of recurrence in patients who underwent curative
surgery for colorectal cancer.
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(1) The ratios of LDN in preoperative and postoperative blood samples. Y-axis was plotted with
log scale, and bars show median values of 176 patients ***:p<0.001 Correlation between the ratios of
LDG in postoperative blood and intraoperative blood loss, operative time and neutrophil lymphocyte
ratio (NLR) examined in blood taken at admission. R and p-values were calculated with Spearman
rank regression analysis.
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( 2)LDN(A,C) or HDN(B) were purified from postoperative blood samplesusing MACS separation
kit and cultured on poly-L-lysine coated 6 well plates. After 2 hours, SY TOX orange was added and
observed with a fluorescence microscope. DLD-1 stained with PKH-67 were added on (C) and the
wells were gently washed after 5 min co-incubation. NETs and attached tumor cells were observed
using appropriate wavelength filters for SYTOX orange and PKH67, respectively, and two photos
merged.



©) LDN

176 13
(p=0.004) ROC cut-off
(RFS)
Stagel p=0.012 Stage Il
oS LDN
LDN RFS
N CEA
HR=5.557 p=0.009
Stagelll CRC 62
CapeOX
RFS (p<0.05)
100
80
=
g‘ 601
@ 40
b
20
0 - 1 1

1 1 1
0 20 40 60 80 100
100% - Specificity%

Ratio of postoperative LDG >4.9%

S 1004

2

=}

(0]

o

o~

L e p=0.014

. 50

c

e

5 —— Adjuvant chemotherapy (-)

& —— Adjuvant chemotherapy (+)

0 1 1 1 1
0 500 1000 1500 2000
Days after surgery (days)

( 3

NLR

45

LDN
4.9 LDN 4.9
p=0.003 ( 3 )
p=0.042 Stage Il p=0.028) ( 3)
p=0.099
(HR=7.267 p<0.01) T
RFS
3 6 17
LDN 25
LDN 37 2

(p=0.405) ( 3 )

Recurrence Free Survival
(%)

50 p=0.0003
—— Postoperative LDG < 4.90%
—— Postoperative LDG > 4.90%
0 1 1 1 1
0 500 1000 1500 2000
No &t fisk: Days after surgery (days)
LDG High 64 16 7 5
LDG Low 112 41 18 9

Ratio of postoperative LDG <4.9%

100——T‘—| i

p=0.405

—— Adjuvant chemotherapy (-)
—— Adjuvant chamotherapy (+)

Recurrence Free Survival
(%)

T T T 1
0 500 1000 1500 2000

Days after surgery (days)

) Receiver operating characteristic (ROC) curve for the ratio of postoperative LDN in tumor

recurrence. Recurrence free survival (RFS). P values were calculated with log-rank test.
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JRecurrence free survival (RFS) of the patients with stage |11 CRC who received and did not

receive adjuvant chemotherapy. P values were calculated with log-rank test.
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