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ABSTRACT

The relationship of neutrophil-lymphocyte ratio and
platelet-lymphocyte ratio with bone mineral density

in Korean postmenopausal women

San-Hui, Lee

Advisor : Prof. Seong—-Woo, Choi M.D., Ph.D
Department of Health Science

Graduate School of Chosun University

Objectives: This study was conducted to assess the relation of
neutrophil-lymphocyte ratio (NLR) and platelet-lymphocyte ratio (PLR)

with bone mineral density (BMD) in Korean postmenopausal women.

Methods: Total 407 postmenopausal women who visited a hospital
participated in this study. The BMD, NLR and PLR were measured in
participants who met the detailed inclusion criteria. We analyzed the
relationships among NLR, PLR and BMD using analysis of covariance
(ANCOVA). All statistical tests were performed by SPSS 12.0(SPSS
Inc., USA); a 2-sided P< 0.05 indicated statistical significance.
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Result: After adjusted for age, height, weight, current smoking,
monthly drinking, exercise and daily coffee consumption, hypertension,
use of analgesics, use of antibiotics, use of nutritional supplements, use
of steroids and history of surgery(Model 3), the mean values of lumbar
BMD were negatively associated with the NLR quartiles (p-value: 0.040,
p for trend: 0.005). However, there were no significant association

among lumar BMD, femur neck BMD and PLR.

Conclusion: The mean values of lumbar BMD were negatively
associated with the NLR quartiles in Korean postmenopausal women.
However, the mean values of PLR were not associated with lumar and

femur neck BMD.

KEY WORDS: Neutrophil-lymphocyte ratio, Platelet-lymphocyte ratio,

Bone mineral density, Postmenopausal women
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1. 9+ A3

=

a1, 3FFol AFE vAlE A 57.7%°l Ak @ dQl H§ 54.5%, T
hﬂé%%‘—or% 37.1%01A . xEAE H&3h= A7 11.5%, F8A =
B8&3t= AF 54%0lUtt. dFAE H83e HF 6.6%, ~HEO =
Az = —Or 9.8%, Al F== 3 Fol A= A5 57%0 Atk
WBC#2 6.4+1.8 10%°/ple]lal, ESR#t< 13.2+9.6mg/Lolil, CRP#=
0.2+0.3mg/Lol %t NLR#t= 2.0£1.00]3, PLR#=2 109.5+39.1°]%)
t}.(Table 1).
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Table 1. General characteristics of subjects (N:407)

] ) N(%) or
Variable Categories

Mean+SD
Age (yr) 64.8+8.6
Height (cm) 155.4+£5.9
Weight (kg) 58.3+£8.7
BMI (kg/m?) 24.1+3.1
Current smoking (%) Yes 9 (2.2
No 398 (97.8)
Monthly drinking (%) Yes 114 (28.0)
No 293 (72.0)
Exercise (%) >3/week 87 (21.4)
<3/week 320 (78.6)
Daily coffee consumption (%) Yes 235 (57.7)
No 172 (42.3)
Hypertension (%) Yes 222 (54.5)
No 185 (45.5)
Diabetes (%) Yes 151 (37.1)
No 256 (62.9)
Use of analgesics (%) Yes 47 (11.5)
No 360 (88.5)
Use of antibiotics (%) Yes 22 (5.4)
No 385 (94.6)
Use of nutritional supplements (%) Yes 27 (6.6)
No 380 (93.4)
Use of steroids (%) Yes 40 (9.8)
No 367 (90.2)
History of surgery (%) Yes 232 (57.0)
No 175 (43.0)
WBC (10°/ul) 6.4+1.8
ESR (mg/L) 13.249.6
CRP (mg/L) 0.2+0.3
NLR 2.0£1.0
PLR 109.5+39.1

BMI: body mass index, WBC: White blood cell, ESR: Erythrocyte sedimentation

rate, CRP: C-reactive protein, NLR: Neutrophil-lymphocyte

Platelet-lymphocyte ratio
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=

QF FHEUx  ZF 0.77+0.11g/cm?e)x, WE AY IFHE= It
0.63+0.12g/cm*e] A .
Table 2. BMD of subjects (N:407)
Variable Mean+SD
Lumbar BMD (g/cm?) 0.77+0.11
Femur neck BMD (g/cm?) 0.63+0.12

BMD: Bone mineral destiny
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3. NLR AHE §15¢] ojg duts =4

NLRS| AHEI50] e Qs S4e thgat 29krh NLRY A
ol wel AR (p=0.032), 7195815 (p=0.020), WBC(p=0.001),
CRP(p=0.009), PLR(p<0.001)& EAH =2
U} NLR$H 71, B30, A4S A%, dAFAR, 908
o, MFHF, FuHAY, A5
=

CRRSERPN-

-, =

3 Aol Mo

Al g kth(Table 3).
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Table 3. General characteristics of subjects by the NLR quartiles

NLR

Q1 Q2 Q3 Q4 p-value

(<1.32) (1.32-1.70)  (1.71-2.33)  (2.34-6.53)

N (%) 102 (25.1) 101 (24.8) 104 (25.6) 100 (24.6)
Age (yr) 62.948.0 65.3£7.9 64.7£9.6 66.4+8.5 0.032
Height (cm) 154.5+6.3 156.0+5.4 155.7£5.2 155.4+6.4 0.846
Weight (kg) 57.7+8.7 58.5+8.6 58.5+8.4 58.749.1 0.286
BMI (kg/m?) 24.1£3.1 24.0+£3.0 24.1£3.0 24.3+3.3 0.923
Current smoking (%) 3 (29 1 (1.0) 3(29) 2 (2.0 0.756
Monthly drinking (%) 32 (31.4) 32 (3L.7) 29 (27.9) 21 (21.0) 0.297
Exercise (%) 21 (20.6) 22 (21.8) 26 (25.0) 18 (18.0) 0.673

Daily coffee consumption (%) 67 (65.7) 64 (63.4) 48 (46.2) 56 (56.0) 0.020

Hypertension (%) 52 (51.0) 55 (54.5) 58 (55.8) 57 (57.0)  0.843
Diabetes (%) 30 (29.4) 39 (38.6) 36 (34.6) 46 (46.0)  0.096
Use of analgesics (%) 11 (10.8) 16 (15.8) 15 (14.4) 5 (5.0 0.074
Use of antibiotics (%) 5 (4.9) 4 (4.0) 4 (3.8) 9 (9.0) 0.323
gl;fpl‘éfngggi&‘,’)ml 9 (8.8) 6 (5.9) 6 (5.8) 6 (6.0) 0787
Use of steroids (%) 10 (9.8) 9 (89) 15 (14.4) 6 (6.0) 0238
History of surgery (%) 58 (56.9) 52 (51.5) 61 (58.7) 61 (61.0)  0.568
WBC (10%/ul) 6.1+1.7 6.0+£1.4 6.6+£2.0 6.9+£2.0 0.001
ESR (mg/L) 12.849.3 12.4£7.6 13.5+10.5 14.2+10.6 0.567
CRP (mg/L) 0.1+0.2 0.1+£0.2 0.2+0.3 0.2+0.5 0.009
PLR 87.4+23.4 99.2423.0  110.4+33.6  141.5+48.6  <0.001

NLR: Neurtophil-lyphocyte ratio, BMI: body mass index, WBC: White blood cell, ESR:
Erythrocyte sedimentation rate, CRP: C-reactive protein, PLR: Platelet-lymphocyte ratio
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4. NLR AtE 9] e E49%

NLR AbE9lrel wE dE%=s o5 2%tk NLRO AR5l
el 0F FEUEE E4FoR §938 2o]E HATHp=0.035). L&t}
NLR AHE9lo] whe}t tiE AR Zdxs EAF0Z o8 2o]E R
o] A 2 ktHTable 4).

Table 4. BMD by the NLR quartiles

NLR
p-value

Ql Q 3 Q4
(<132)  (1.32-170)  (1.71-2.33)  (2.34-6.53)

Lumbar BMD (g/cm?) 0.79+0.10 0.77+0.12 0.77£0.11 0.74+0.10 0.035

Femur neck BMD (g/cm?) 0.64+0.11 0.64+0.13 0.63+0.11 0.61+0.13 0.188

NLR: Neutrophil-lymphocyte ratio, BMD: Bone mineral destiny
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Table 5. General characteristics of subjects by the PLR quartiles

PLR
o1 0 3 04 p-value
(40.5-80.4)  (80.5-108.0)  (108.1-125.7)  (125.8-370.0)

N (%) 101 (24.8) 105 (25.8) 102 (25.1) 99 (24.3)
Age (yr) 64.0+9.2 65.4+7.4 64.0+£9.1 65.9+8.6 0.291
Height (cm) 58.9+7.8 58.2+8.2 58.4+9.2 57.8+9.4 0.950
Weight (kg) 155.4+6.3 155.244.9 155.4+5.8 155.7+6.4 0.869
BMI (kg/n?) 24.3+2.6 24.1£2.9 24.2+3.5 23.8+3.3 0.686
Current smoking (%) 4 (4.0) 3 (29 2 (2.0 0 (0.0) 0.272
Monthly drinking (%) 29 (28.7) 33 (31.4) 27 (26.5) 25 (25.3) 0.771
Exercise (%) 20 (19.8) 21 (20.0) 23 (22.5) 23 (232) 0.907
Daily coffee consumption(%) 64 (63.4) 54 (51.4) 67 (65.7) 50 (50.5) 0.051
Hypertension (%) 59 (58.4) 60 (57.1) 59 (57.8) 44 (444 0.144
Diabetes (%) 37 (36.6) 44 (41.9) 33 (32.4) 37 (37.4) 0.565
Use of analgesics (%) 13 (12.9) 13 (12.4) 8 (7.8) 13 (13.1) 0.602
Use of antibiotics (%) 5 (5.0 7 (6.7) 4 (3.9 6 (6.1) 0.828
Use of nutritional supplements (%) 8 (7.9) 6 (5.7) 5 (4.9 8 (8.1) 0.743
Use of steroids (%) 6 (5.9) 16 (15.2) 8 (7.8) 10 (10.1) 0.130
History of surgery (%) 51 (50.5) 62 (59.0) 62 (60.8) 57 (57.6) 0.469
WBC (10%/ul) 6.3x1.9 6.7+1.8 6.3£1.6 6.3£1.9 0.385
ESR (mg/L) 12.4+8.7 11.6+8.1 15.1£9.7 13.9£11.2 0.038
CRP (mg/L) 0.1+0.2 0.2+0.4 0.2+0.3 0.1£0.2 0.416
NLR 1.4+0.5 1.9£0.7 1.8£0.6 2.8+1.3 <0.001

PLR: Platelet-lymphocyte ratio, BMI: body mass index, WBC: White blood cell, ESR:
Erythrocyte sedimentation rate, CRP: C-reactive protein, NLR: Neurtophil-lyphocyte ratio
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6. PLR AtE29sel e 2k

PLR AH29l5e] wpe Edmit thgw @9ich PLR AR 9I5el ot
@ 9% FUEs oE PP UL BF B4

o] A & ttHTable 6).

o

2 Fole Aol n

Table 6. BMD by the PLR quartiles

PLR
p-value
Ql Q2 Q3 Q4
(40.5-80.4)  (80.5-108.0)  (108.1-125.7)  (125.8-370.0)
Lumbar BMD (g/cm?) 0.77+0.09 0.77+0.11 0.78+0.11 0.75+0.11 0.215
Femur neck BMD (g/cm?)  0.63+0.11 0.63+0.12 0.66+0.12 0.61+0.12 0.053

PLR: Platelet-lymphocyte ratio, BMD: Bone mineral destiny
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7. NLRT™ 24 % Alo]¢ #3HA

NLR3} 2deel saage stebshr] s AAs @4 24 23
= &3 RrH(Table 7). o} W%

=
NLRe| 37h4% 2% Zust ¥

o d
& tHp-value: 0.052, p for trend: 0.005). Model 20 85
i, FAAEGAR, YA EGAT, LHE| =X R

F& F712 2A% 49(Model 3), NLRe] 571845 83 2UE 3
2 BAHORE F5A A tHp-value: 0.040, p for trend: 0.005).
ey NLRe] F7hgtel wel diE AF 2d%s $A4SE Fog
2ol & HolA] ekokrt.
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Table 7. The ANCOVA for BMD by the NLR quartiles

NLR quartiles

Model 1°

Model 2°

Model 3°

Mean(95%CI)

Mean(95%CI)

Mean(95%CI)

Q1

Q2

Q3
Lumbar

Q4

p-value

p for trend

0.79 (0.76-0.81)
0.77 (0.75-0.79)
0.77 (0.75-0.79)
0.74 (0.72-0.76)
0.035

0.006

0.79 (0.77-0.81)
0.77 (0.75-0.79)
0.76 (0.74-0.78)
0.74 (0.72-0.76)
0.052

0.005

0.79 (0.77-0.81)
0.77 (0.75-0.79)
0.76 (0.74-0.78)
0.74 (0.72-0.77)
0.040

0.005

Q1

Q2

Q3
Femur neck

Q4

p-value

p for trend

0.64 (0.62-0.67)
0.64 (0.62-0.67)
0.63 (0.61-0.65)
0.61 (0.59-0.63)
0.188

0.044

0.64 (0.62-0.66)
0.64 (0.62-0.67)
0.63 (0.60-0.65)
0.62 (0.59-0.64)
0313

0.085

0.64 (0.62-0.66)
0.64 (0.62-0.66)
0.63 (0.60-0.65)
0.62 (0.59-0.64)
0.343

0.092

*Non-adjusted,

bAdjusted by age, height, weight, current smoking, monthly drinking, exercise and daily coffee

consumption

‘Adjusted by Model 2 variables plus hypertension, use of analgesics, use of antibiotics, use of

nutritional supplements, use of steroids and history of surgery
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Table 8. The ANCOVA for BMD by the PLR quartiles

PLR quartiles

Model 1°

Model 2°

Model 3°

Mean(95%CI)

Mean(95%CI)

Mean(95%CI)

Lumbar

p-value

p for trend

Ql
Q2
Q3
Q4

0.77 (0.75-0.79)
0.77 (0.75-0.79)
0.78 (0.76-0.80)
0.75 (0.72-0.77)
0215

0.207

0.77 (0.75-0.79)
0.77 (0.75-0.79)
0.78 (0.76-0.80)
0.75 (0.73-0.77)
0.216

0.217

0.77 (0.75-0.79)
0.77 (0.75-0.79)
0.78 (0.76-0.80)
0.75 (0.73-0.77)
0.296

0.363

Femur neck

p-value

p for trend

Ql
Q2
Q3
Q4

0.63 (0.60-0.65)
0.63 (0.61-0.65)
0.66 (0.64-0.68)
0.61 (0.59-0.64)
0.053

0.885

0.63 (0.60-0.65)
0.63 (0.61-0.65)
0.66 (0.63-0.68)
0.61 (0.59-0.64)
0.058

0.972

0.62 (0.60-0.65)
0.63 (0.61-0.65)
0.66 (0.63-0.68)
0.61 (0.59-0.64)
0.069

0.921

*Non-adjusted,

bAdjusted by age, height, weight, current smoking, monthly drinking, exercise and daily coffee

consumption

‘Adjusted by Model 2 variables plus hypertension, use of analgesics, use of antibiotics, use of

nutritional supplements, use of steroids and history of surgery
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A SR Ee] R AFS WA=
71 olm Fol dE. AT AllEJRIS Xt =7IAE
(mesenchymal stem cell), 3}& A% A-# (osteoclast precursors)oll
2-gate] stz Al27F mifsE W o] AF5 (osteoclast-mediated bone
resorption) & S7HAIT9]. 53] o]l AfolEFIRIES HEAE
(stromal cells) o ZA3%3te] RANKL (receptor activator of NF-kB
ligand)®} M-CSF (macrophage—colony stimulating factor)®] %W3l-&
Z7FA7]1 4L, osteoprotegerin (OPG)S ZAaAIA A= upZFA ¥ A4
= SR B A & Ao o 2ERAle] AW
o E7FlS EHStaL, o] Alo]ETIIO R <13

E7 1l
Wi A% EAL BAe] Bk

= TFolA FUE NLRS #HHAo] AT PLRS #H# Aol
AT, 7tE WA E AT dSAA 0N NLR? PLRE okt 2ol

7} itk w714% A% @Al A PLRE NLRETH o #olyt o %9l

o] om[33], AEFAANAE PLRE NLRET o Uti34]. a7

% FUF AR NTES ARFEA NLRo| PLRAS 0 e A%
9]

o191 3[35], A% FAe e FE A ZsH=HE NLRo| o o]l
o|2% Qg web PLRI NLRS Mg A3b: hol7h thiz o] fri
F2 4w 5379 g0 47 g2y groz Ardd 5%

= RANK, RANKL, OPG9] @&de] A@xoz wostan[37], 53
ST FgEA ALY e AEoR FEAxe] i ASTTE A3
A 712 2[38], =8 Aol #HAdS& PLRE U+ NLRe|] t] =2 Ao

_21_

Collection @ chosun



A= CRPSF 9% gt AadaA7E AAA THP<0.001), s3] &
Ao FHAo] A TH39]. mE, Addol A 754 o]k oA
10445 Wder A EATE T, CRP 4= Afold
HEAF S IATHA40]. shAIRE ARk CRP7F obd 3%t%= CRP (high
sensitivity CRP, hsCRP)Sl 4 %-ol= o & A3E HAFT. v59
1999-2004 National Health and Nutrition Examination Survey
(NHANES) #5855 o|&3ste] & 10475% ¢ hsCRP9} = E Alo]9]
HAA S BHE A% 99 EFolA hsCRP7F S7Fskel whel EA1F

WBC, ESR, CRP¢ =¥=e #dde F7t2 ZA4s=d, WBC,
ESR, CRP= &5 =4 =o tiH A4 IU: 5% SAHS= fosh
edAdo] Kol eFoktt

S

o] Ao AFHoRZE A A HYA UY IANES oz

AP E 7o ARketsty] o Huh B4, @dHdFo]=E NLR, PLR¥
=% Apole] ¥ #AE WA wE F vk AR HER DY
g 328 28 3EEd 988 & 5 e AAES 233
3o

A2
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