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Association of neutrophil count with cardiovascular and cerebrovascular events and all-cause
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[Abstract] Objective To investigate the association of peripheral blood neutrophil count with myocardial
infarction, cerebral infarction, cerebral hemorrhage and all-cause mortality among elderly hypertensive population.
Methods In this prospective cohort study, 9 281 elderly hypertensive patients from Kailuan from January 2006 to
December 2009 study cohort were included, and followed up with the incidence of primary endpoints (composite
endpoints consisting of myocardial infarction, cerebral infarction, cerebral hemorrhag, and all-cause death) and the
incidence of secondary endpoints (myocardial infarction, cerebral infarction, cerebral hemorrhag, and all-cause death).
Patients were categorized into four groups on the basis of quartile of neutrophil count  X10°/L) : Q1 (neutrophil
count <<3.1), Q2 (3.1<< neutrophil count <<3.7), Q3 (3.7 < neutrophil count <C4.6) , and Q4 (neutrophil count =
4.6). The life table method was used to calculate the cumulative incidence of each endpoint event in each group, and

the Cox proportional hazards model was used to evaluate the impact of neutrophil count on each endpoint event.
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Results During an average of (9.3+2.7) years of follow-up, there were 350 cases of myocardial infarction, 843 cases
of cerebral infarction, 174 cases of cerebral hemorrhage, 3,119 cases of all-cause mortality, and a total of 3,828 cases
of the composite endpoint. Using the Q1 group as the reference, the multivariate Cox proportional hazards regression
model analysis showed that the HRs (95% CD for myocardial infarction in the Q2, Q3, and Q4 groups were
1.15 (0.81-1.63> , 1.41 (1.02—1.95) , and 1.28 (0.91—1.80) , respectively; for cerebral infarction, the
HRs (95%CD were 1.41 (1.14—1.74) , 1.24 (1.00—1.53) , and 1.37 (1.10—1.70) , respectively; for cerebral
hemorrhage, the HRs (95% CD were 1.51 (0.95—2.41), 1.62 (1.03—2.55), and 1.05 (0.62—1.76), respectively;
for all-cause mortality, the HRs (95% CD were 1.09 (0.97—1.21>, 1.21 (1.09—1.35), and 1.37 (1.23—1.52),
respectively; and for the composite endpoint, the HRs (95% CD were 1.18 (1.06—1.30), 1.26 (1.14—1.38), and
1.40 (1.27—1.54) , respectively. Conclusion In the elderly hypertensive population, neutrophil count shows a
positive correlation with cerebral infarction, all-cause mortality and composite endpoint event, while the risks of
myocardial infarction and cerebral hemorrhage are the highest in the Q3 group [ 3.7<< neutrophil coun<(4.6 ( X10°/
L) J. This suggests that neutrophil count may serve as a potential biological marker for evaluating cardiovascular and
cerebrovascular events as well as all-cause mortality in elderly patients with hypertension.
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Table 1 Baseline characteristics of participants in different neutrophil groups
J A : LK e TG
2413 %K ( mi&r%% ) <fii ) (7 f,ﬁ:H@ <1*-§,9151:H © ij?gil s( >
QL4 2510 2152 (85.7) 72.0£5.7 152.964+17.22 87.764+10.13 0.1240.03
Q24 2122 1856 (87.5) 71.54+5.5" 153.60+17.26 88.364-10.69 0.13+0.04"
Q34 2431 2150 (88.4) 71.64+5.5 154.09417.57 88.70410.78" 0.1440.037
Q4 2155 1917(89.0)" 71.6+5.6° 155.034+18.11°7 89.30.+11.12" 0.1640.04"74
Y*/F 18 13.286 3.801 5.684 8.511 541.920
Py 0.004 0.010 0.001 <0.001 <0.001
T T T e S v oo
QLA 2510 2.3640.54 1.62+0.19 5.48+1.11 0.14+0.03 24.78+3.51
Q2H 2122 2.3640.52 1.59+0.18" 5.63+1.05" 0.16+0.05" 25.2143.47
Q34 2431 2.3640.55 1.59+0.44" 5.78.£1.477 0.174+0.05™ 25.41+3.60"
Q4 2155 2.3540.53 1.60+0.45" 5.9241.727%4 0.194-0.06"%4 25.30+3.70"
Y*/F 18 0.192 4.192 45.316 434.154 14.375
PH 0.902 0.006 <20.001 <20.001 <20.001
g1 - BRI ) 7 CENN R WA s
LH /N g KL R (%, %) %, %60 %, %60 CELC, %)
QLA 2510 734(32.2) 1445(63.4) 100 (4.4) 634(29.3) 777(32.8) 869 (34.6) 409 (17.3)
Q24 2122 598(30.3) 1287 (65.2) 89(4.5) 531(28.0 714(35.0)" 821(38.7) 371(18.2)
Q34 2431 670(29.7) 1518(67.2) 70(3.1) 574(26.2)" 709 (30.5) ™ 985(40.5)" 419(18.1)
Q4 2155 599(29.7) 1351(66.9) 69(3.4)" 493(25.1) 639(30.9) 869 (40.3) ™ 444(21.5) %~
Y /F 18 14.554 10.847 12.222 23.193 14.705
P 0.024 0.013 0.007 <<0.001 0.002

*PH<C0.055 QI b #P{E<0.055 Q24 thi

APE<C0. 055 Q34 He 45 (SNK-¢ K 8 B FK 36 5l > K 56



- 312 -

e BE R OR % % R

HATE H3I3W

2.3 N [E] A A0 ) 21 SRR ILEE BE K A R ik
FEAE & A i kAR R AT R AER KA
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P, 3k AR WU SE 350 41, A A 843 41, i
M 174 ), 4HIET-3 1196, B &L 5 38284,

G ARV A R A A0 Kk HE %, Logrank £
U H SN 1 PARTING -2 B SN 1 L 2 SN g v 7
TR, HAARRERERAGITFREXL (P<
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Table 2 Cumulative incidence of various endpoint events in different neutrophil groups
(%, %)
2157 o115 FRLL WU FE 2 FAR I 5 5E 2 FOPUIG M= FERAHIET R BRERLARER
QLA 2510 70(3.3) 192(9.2) 44(2.1) 716 (31) 873(37.1)
Q24 2122 81(4.6) 222 (12.9)" 48(2.6) 689 (35) 878(44.7)"
Q34 2431 112(5.5)" 222(11.8) 51(2.5) 847(37) 1045(45.5)"
Q4 2155 87(5.0) 207(12.4) 31(1.8) 867 (43) "~ 1032(51.0)"
VAE 13.167 12.998 3.524 73.135 80.680
PH 0.004 0.005 0.318 <0.001 <0.001
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ks 4 K =4, 6=4) F Cox Fb 491 XU [ 9 5
TS HE 4 2 S FHF I HR AR, LA QL4 A * IR .
MIE MR FH R R 2515 00 . PER . Sk B ERE . 4R

% . MK FE O hsCRP. W 4 B . TG, WJE 8 |
FBG. KRB . HDL-C, &F5K/E . K Fizzh .
LDL-C SR 22 # J5 2 R & Cox H i KURS: 18] 9 45
L VT TSNP o 19 R A D o T [ R R T A
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Table 3 Cox proportional hazards regression analysis of the effect of neutrophils on myocardial infarction

F R 4 EIEEN s bt i Wald y* i PAH HR {8 95%CI
A — <3.1 — — — — 1.00 —
3.1~3.7 0.319 0.163 3.819 0.051 1.38 0.99~1.89
3.7-4.6 0.534 0.152 12.270 <<0.001 1.71 1.27~2.30
=46 0.427 0.161 7.069 0.008 1.53 1.12~2.10
FER <3.1 — — — — 1.00 —
3.1~3.7 0.140 0.179 0.613 0.434 1.15 0.81~1.63
3.7~4.6 0.345 0.166 4.350 0.037 1.41 1.02~1.95
=46 0.245 0.173 1.996 0.158 1.28 0.91~1.80
- @ SR VA S A v IR A O G i A SR B 4 TR AE

TEAHIE T, R BT RS 1k BA B A9 BF 58 7 i 4R
WF TR PR R 20 I RO S A R ol R N L i
MAEFAF . RNIET MG BRI, 725850
KOE TS LIRS BB N R G, o gs, b
A R R T A = WA SN i 1 R I AN S 7
DI -IE 2 R L AN v 1 S TT R[5 AN
th i XGRS D) 7E Q3 4l 3. 7= b Mk kL A0 i I A <
4.6 (X10°/L) fwgo X F7m Pk 40 i 3 %o fig

TS TR # bR i) -

AR R Bl G WF S BITR A, SOREAE S — g 2%
80 I A7 9% 9 i I TR 28 ok A7 31 OG 7, (2025
ACC SR AE FLC LA B BE7 75 B 1 5 i . gk
RAE L H AR | Fpge kR 0E) 20 I8 ¥R
i (cardiovascular disease, CVD) K& 4 k& J& i) K
BN E Z—, AN hsCRP R IIf R G2 . AT 1) 4
KEBREH), HxF CVD g A {6 T 5 LDL-C AH 18
¥, HETERIESE /55 CVD X Z&J7 M hsCRP W 5%
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Table 4 Cox proportional hazards regression analysis of the effect of neutrophils on cerebral infarction

LREC e 1) [l 5 7 ¥ 1 1% Wald *{i PH HR i 95%CI
LT — <3.1 — — — — 1.00 —
3.1~3.7 0.324 0.099 10.781 0.001 1.38 1.14~1.68
3.7~4.6 0.214 0.099 4.711 0.030 1.24 1.02~1.50
=4.6 0.298 0.100 8.829 0.003 1.35 1.11~1.64
PR <3.1 — — — — 1.00 —
3.1~3.7 0.340 0.109 9.788 0.002 1.41 1.14~1.74
3.7~4.6 0.211 0.109 3.773 0.052 1.24 1.00~1.53
=46 0.315 0.110 8.117 0.004 1.37 1.10~1.70

5 i oA B N A I B9 Cox Bk il RURS 2 B 43 47

Table 5 Cox proportional hazards regression analysis of the effect of neutrophils on intracerebral hemorrhage

e 40 i [EYEEY 4 o o 15 Wald y* i PH HR 1Y 95%CI
FEAY — <3.1 — — — — 1.00 —
3.1~3.7 0.258 0.209 1.527 0.217 1.29 0.86~1.95
3.7~4.6 0.202 0.206 0.964 0.236 1.22 0.82~1.83
=46 0.149 0.235 0.403 0.525 0.86 0.54~1.32
R <3.1 — — — — 1.00 —
3.1~3.7 0.413 0.237 3.048 0.081 1.51 0.95~2.41
3.7~4.6 0.484 0.231 4.408 0.036 1.62 1.03~2.55
=46 0.047 0.265 0.032 0.858 1.05 0.62~1.76

6 PR 4A AR RS 0E £ [ 38 T Y Cox Lb i XURS 4 Y 43 #7

Table 6 Cox proportional hazards regression analysis of the effect of neutrophils on all-cause mortality

e R 4 EEES- T v 5 Wald *{i P HR i 95%CI
LT — <3.1 — — — — 1.00 —
3.1~3.7 0.128 0.053 5.73 0.017 1.14 1.02~1.26
3.7~4.6 0.234 0.051 21.194 <0.001 1.26 1.14~1.40
>4.6 0.423 0.051 66.944 <0.001 1.51 1.37~1.67
LI <3.1 — — — — 1.00 —
3.1~3.7 0.081 0.057 2.038 0.153 1.09 0.97~1.21
3.7~4.6 0.191 0.054 12.427 <0.001 1.21 1.09~1.35
=46 0.312 0.054 32.833 <0.001 1.37 1.23~1.52

R7 HERRERINE AL SE Cox bt Bl KB B 53 47

Table 7 Cox proportional hazards regression analysis of the effect of neutrophils on the composite endpoint

rppE L 2 i VEEN 4 FrifE iR Wald x* {4 PH HR Y 95%CI
PR — <3.1 — — — — 1.00 —
3.1~3.7 0.196 0.048 16.902 <0.001 1.22 1.11~1.34
3.7~4.6 0.266 0.046 33.539 <0.001 1.30 1.19~1.47
=46 0.405 0.046 77.494 <0.001 1.50 1.37~1.64
[ - <3.1 — — — — 1.00 —
3.1-3.7 0.162 0.051 9.967 0.002 1.18 1.06~1.30
3.7~4.6 0.228 0.049 21.252 <0.001 1.26 1.14~1.38
=46 0.335 0.050 45.190 <0.001 1.40 1.27~1.54
E DO (T AR e vt IR By 1707 NN N i1 o o rh P KL A AR Sy 48R I I B A ) R I VA

R H A S AR RIE SR AR, HAECVD AR WPk FEE AR, T ™ &,
JEE RV T i 5 8 WS RN SN T 75 T 0L A A8 AE AN BRI A E I Ok T
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