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Study on the correlation between Helicobacter pylori infection and white blood cell and its risk factors
LIU Xuexin', CHEN Wenyan®’, MENG Cuiqiao' s BAO Yunfeng', HUO Lijing’, WANG Xiaoxi',
MENG Yanliu's ZHAO Peng', JIA Qian', HOULumin' (1. Physical Examination Center , Hebei General
Hospital » Shijiazhuang 050051 ,China ;2. Department of Blood Transfusion » Hebei General Hospital ;3. Department of
Laboratory Medicine , Hebei General Hospital)

Objective  Helicobacter pylori (Hp) infection is very common worldwide, and Hp colonization of the
stomach has been identified as the strongest risk factor for gastric cancer,and the aim of this study was to investigate the
association between Hp infection and white blood cell counts.  Methods The clinical data of 7 070 health check-ups aged
=18 years in our hospital in 2019 were retrospectively analyzed. The " C urea breath test was used for the detection of
Hp. Data including demographics. clinical characteristics,and serum biomarkers were collected. Logistic regression was
applied to explore the correlation between Hp infection and white blood cell count levels.  Results Hp infection rate was
36.80%. Quadratic groupings were made based on the white blood cell (WBC) counts of the medical examiners. The
WBC counts of Hp-positive individuals were significantly higher than those of Hp-negative individuals (P<C0. 01). Logis-
tic regression analysis showed a two-fold increase in the prevalence of Hp infections in the highest quartile compared with
the lowest quartile of WBC count levels (adjusted OR=2, 00,95% CI:1. 71,2. 33). The relationship between Hp infection
and WBC count infection showed a non-linear relationship with an inflection point of 6. 602X 10" /L (left adjusted OR=
1.29,95% CI:1.19,1. 40 and right adjusted OR=1.07,95% CI1:0.96,1.18). Conclusion Hp infection was positively
correlated with increased leukocytes,with a 29% increase in Hp infection for every 1. 00X 10’ /L unit increase in WBC
count at WBC less than 6. 602>X10" /L.

Helicobacter pylori; white blood cell;association; subgroup analysis;'® C-urea breath test
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Table 1 Baseline characteristics of participants in the study by categories of WBC levels
TiH 1% ) WBC Y4432 (10° /L) Whole blood WBC in quartiles »
Variables All participants QI(<5.04) Q2(5.05-5.90) Q3(5.91-6.92) Q4(=6.93)
% 5% () 7070 1761 1762 1779 1768
otk 2565(36.28%) 648(36.80%) 617(35.02%) 647(36.37%) 653(36.93%) 0.625
A4 (years) 14, 09+11. 70 43.53+11.48 44, 31411, 94 44,19411. 61 44, 34411, 78 0.138
ik 5 1 2185(30. 91 %) 534(30.32%) 551(31.27%) 551(30.97%) 549(31.05%) 0.938
CHD 120(1.70%) 26(1.48%) 32(1.82%) 29(1.63%) 33(1.87%) 0.798
B R 576(8.15%) 162(9.20%) 137(7.78%) 142(7.98%) 135(7. 64 %) 0. 306
i I 1763(24.94%) 423(24.02%) 463(26.28%) 443(24.90%) 434(24.55%) 0.453
FIGH 3391(47.96%) 857(48.67%) 838(47.56%) 854(48.00%) 842(47.62%) 0.909
SBC(mmHg) 121.06+16. 94 120.65+16. 58 121.53417. 43 121.21+16.78 120. 85+16. 96 0.426
DBC(mmHg) 80.19+11. 32 80.00+11. 20 80.39+11.53 80.47+11.37 79.88+11. 16 0.312
MAR 5134(72.62%) 1304(74.05%) 1272(72.19%) 1300(73.07%) 1258(71.15%)
W R 2 % 307(4. 34%) 71(4,03%) 80(4. 54 %) 86(4.83%) 70(3. 96 %) 0.272
W 1629(23.04%) 386(21.92%) 410(23.27%) 393(22.09%) 440(24.89%)
MAR 3192(45.15%) 815(46.28%) 786(44.61%) 798(44.86%) 793(44,85%)
TR A & 86(1.22%) 11€0.62%) 19(1.08%) 32(1.80%) 24(1.36%) 0.073
W 3792(53. 64 %) 935(53.09%) 957(54.31%) 949(53.34%) 951(53.79%)
Hp FA 4468(63.20%) 1255(71.27%) 1124(63.79%) 1092(61.38%) 997(56.39%) 001
FH 4 2602(36.80%) 506(28.73%) 638(36.21%) 687(38.62%) 771(43.61%)
BMI(kg/m*) 24,3443, 55 24, 2743.60 24,3843, 49 24,5043, 57 24,2243.53 0.140
FPG(mmol/L) 5.3941. 14 5.2440. 86 5.3040. 94 5.4741,28 5.54%1.36 <0.01
LDL(mmol/L) 3.00+0. 67 2.90+0. 65 2.97+0. 64 3,040, 67 3.0940.70 <0.01
HDL(mmol/L) 1.2940.28 1.3740.30 1.3240.28 1,260, 27 1.22+0.26 <0.01
TC(mmol/L) 4,9340. 94 4.8340.92 4,890, 90 4.9740.94 5.0140.99 <0.01
WBCcount(10° /1) 6.09+1.52 4,4240.49 5.48+0.25 6.38+0.29 8.06+1.30 <0.01
RBCcount(10'? /1) 4.7840.49 4,600, 47 4,73+0.48 4,860, 47 4.9240.47 <0.01
PLTcount(10” /L) 243.90+55,78 222, 69450, 85 238, 49452, 57 246, 49450, 78 267.80+58, 87 <0.01
TG(mmol/L) 1.1€0. 8mm.1.7) 0.9€0. 7mm.1.3) 1.1(0. 8mm, 1. 6) 1.2(0.9mm, 1. 8) 1.4(1.0mm.2.0) <0.01

19.0(13. 0mm,28. 0)
16.0(12. 0mm,24. 0)
20.0(17. 0mm, 24.0)

15.0(12. 0mm, 22. 0)
15.0(11. 0Omm,20. 0)
20.0(17.0mm,23.0)

GGT(U/L)
ALT(U/L)
AST(U/L)

18.0(13. 0mm,26.0)
16.0(12. 0mm,23. 0)
20.0(17. 0mm,24.0)

23.0(16.0mm,36.0) <0.01
19.0(13. 0mm, 30. 0) <0.01
20.0(17.0mm,25.0) <0. 01

20.0(14. 0mm,31.0)
17.0(12. 0mm,25.0)
20.0(17. 0mm,24.0)
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FAR KT 18.50 kg/m®) (IEH (18, 50~24. 99 kg/
m’) B (25. 00~29. 99 kg/m*) AL G T 30. 00
kg/m®), TR H 8~10 M= E 8 h UL i
(201111 S B 11 R TR Ve = A L R -
% A MH & B (low-density lipoprotein cholesterol,
LDL-C) . /5 % i i5 & M fH [& % Chigh-density lipopro-
tein cholesterol, HDL-C) ., H i = B (triglycerides,
TG) B EE (total cholesterol, TC) | y-4% 2 Bt % %
fiti (gamma-glutamyl transpeptidase, GGT) . &R &
HAEFL B (alanine aminotransferase, ALT) \ K& H &
¥ 5 Bf# (aspartate aminotransferase, AST) ., 25 g Ifil 4
(fasting plasma glucose, FPG) . 4 41l i (white blood
cell, WBC) . L. 40 2 (red blood cell, RBC) #1 1fi. /)» #z
(platelet, PLT) , A= 4k f#i FHAR v i 78 DL 3o 2 AUS821
(Beckman, Coulter, United States) H 3 43 #F 43 E l
L LT Sysmex XN-2000 H 140 Hr 4% .
3 SR
301 BRI BRI IS BTG 55 RS IR Sk B
SARUESS FPG=7. 0 mmol/ L, 5 BE £ 4 12 W7 4y Bl IR
W B EZE B2 . A 2R B,
32 Wi 75 A B BR s il Hs 2% 23 4 Bk i s 52 B 48
B 1) 4 R (SBP) =140 mmHg H1/8K &F 3K i
(DBP) =90 mmHg;2) 5% A 34 5 1Y Bl = 12 187 14 15
I 5 3) BRAETEAE FH R R 25 . 43 30l 5% 4 2 o S AL il
T (RIS R L 5 D € I A 4R L TCL TG L HDL-C,
LDL-C,
3.2 Hp B FRBSW M CRETIRECC
UBT) 2l Hp . S HEHEREET =8 h,
B — USR] 4R FE L0 S B 32 3 RO 3 K
MR & A 75 mg " CIR R RE SRR C i 3 W
& AR TR, thED L 30 min J5 28 IR IRE IR
KBRS — R SAE . A P RREA RS Y CIR R
A 7 M A CHCBT-01 5 3§ 15 50 #4770 1. IR
DA 25 L 0. 4%, BIi2 B Hp &3y,
4 Zitso

TER A 3t & BORR I £ AR UE 25 (2 £ )
PR ARAS S A 0 B RL R T L 8250, 75" KR
SRR A (V) o R T IR LA AL 43 B
Hh T 3 SR T B 18] T 22 23 A CANOV AD MR 3
ZE A A1 S D7 G 6 Ok A 30 1 40 i I o7 B = 1) Y 5
2%, W £ 90 logistic 18] 14 #5 % 3 B 55 WBC it
5 Hp BGe 2z [\ Gk, JEAT 1 272 58 B AR
BRR, 2SR AT R EE R KR 950 CT
AR LB CORD A T B AR 48 AH 5C STk 2 45 9 72
MR 2 R AT = AR [RIBE R 3 A7 - A7 T, 4 4%

T RVAR % 5 B T R R R R T+ TR R A W A AR
A5 B 0T RT L PR L e L 5 AR T 9 R O R 1T+
AST., GGT., ALT. TG, TC, LDL-C, HDL-C, FPG,
PLT #1 RBC,

NI RRAFL R R X WBC #4174 4%
yeH , I 38 i B £ 90 Logistic [B] 342 8 4y #r WBC
MY P SE 5320 5 Hp B OCHR . () SCE AR A
RIS 0 2R LA R AR bk S R W =0T lo-
gistic [IHBEARYTHET 1 40 J X Hp B9 B fE 200,
53 )25 7% 8 ] I A AT S 4 40 A 3 5 BL AR LU A ok
o 56 U 2H 22 (6] A AH EAE

AT H i oy A ¥ g B 4L R3. 3. 2 Chttp://
www. R-project. org, The R Foundation) I Free Sta-
tistics BPFRRAS 1. 1 647, P<C0. 05 (UMD h 22 5 A
giitrE X,

& R

1 3% WBC IS BRI S E LIS T
TE 7 070 %K H, Hp B % 36. 800, H
2565 B RN CE RN 44.09E11.7 B, R
it WBC M85 T2 5 E FE S5 R %K 1, 71
4 fLE R 6. 09X 107 /1L(SD1. 52), kfi® WBC /K
B FH g, Hp B F Al FPG, LDL-C, TC, TG, GGT,
AST.ALT.RBC # PLT & % F & . i HDL-C 1%
(P<C0.01), HP FHIEYS HP FATEZ K 4 1k WBC,
LDL-C.GGT /K F & &, i HDL-C /K F &K (P <
0.05)(F 2),
£ 2 R Hp BRRATRS 5 HMISE

Table 2 Characteristics of study participants according
to H. pylori infection status

Jif fifa=10m0)  Hp Witk (n=1463)  Hp ML (n=2602)
Variables All participants Hp-negative group Hp-positive group
WBC(107 /1) 6.09+1.52 5.97£1.47 6.2941,57 <0,01
LDL(mmol/L) 3.00£0, 67 2.99+0. 66 3,02£0,68 0.038
HDL(mmol/L) 1.29£0.28 1.30£0.29 1.28£0.28 0. 004
GGT(U/L)  19.0(13, 0mm, 28.0)  18.0(13,0mm, 28.0)  19.0(13.0mm, 29.0) 0,032

2 BYHMKFES Hp BRI KB

#3487 WBC 55 Hp J& Y 2 8] 5B AE K 28 74
BRI, Hp B iy A SCHEREE WBC U 4367 B
B G P<<0. 01), 5 WBC %y f A% g
G3 AL EORH B e R DU A 8L ) 2 5 Hp B g
T HfELORL. 92(95% CI1. 67,2, 21) 7], &% 510,
AR R R O I B B FEE TR RS B R L R L
AST. GGT, ALT, TC, HDL-C, LDL-C, TG, FPG,
RBC #1 PLT, WBC I 73 i $ 2-4 % 43 OR 43 %l 4
1.43(1.24,1.65),1.59(1. 37,1. 84) Fl 2. 00(1. 71,
2.33)(E#H P<<0.0D),
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Table 3 Multivariate logistic regression analysis of a combination of H. pylori infection and WBC counts
RITRERA BT R 1T BRI
oS Non-adjusted model Model 1 Model 11 Model 111
Variables
OR(95% CD P OR(95% CD P OR(95% CD P OR(95% CD P
WBC(109/L) 1.15(1. 12mm,1.19) <€0.01  1.15(1.12mm,1.19) <€0.01 1.15(1.12mm,1.19) <C0.01 1.17(1.12mm,1.21) <C0.01

Q1(<5.00) 1 1
WBC Q2(5.05-5.90) 1.41(1.22mm,1.62) <0.01
MAESY Q3(5.91-6.92) 1.56(1. 36mm, 1. 80) <C0.01
Q4(=6.93) 1.92(1.67mm,2.21) <C0.01

1.41(1.22mm, 1. 62) <0.01
1.56(1.35mm,1.79) <C0.01
1.91(1. 66mm,2.20) <C0.01
EH S P E <0.01 <0.01

1 1
L41(1.22mm, 1. 63)  <<0.01  1.43(1.24mm,1.65) <<0.01
.56(1,36mm,1.80) <C0.01  1.59(1.37mm,1.84) <C0.01
.92(1.67mm,2.21) <€0.01  2.00(1.7lmm,2.33) <C0.01

<0.01 <0.01

— =

3 WBC Xt Hp B89 5 8 8052 53 4

i FH S 9 1l £ 0K 500 B 1A WBC 11505 Hp B
PZEERN KR, ERETHENREFARE, B
1B H Al K -5 Hp B2 mEAEL M C R,
Hp B 2 5 (40 MK OF 2 0E A5 26, B % 36 31 g
6.602x10°/LLOR 1.29(1.19,1.40),P<C0.01], {H
.2 WBC 80 T 6. 602X 107 /L. &4 Hp Y
OR1.07(0. 96, 1. 18), R &L Hp Y A & bl &5
WBC 7K T i i (P =0. 21D (F 4.,

& 4 WBC 5 Hp Bt 48 X i 5 (B 30 5L
Table 4 Threshold effect of WBC association with H. pylori infection
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ARSI A N8 W AL, LA e o ML ORI 18
(1.11,1.25),P<<0. 01]./MTF 44 #[OR1. 19(1. 13,
1.25),P<C0. 01 | MIBE Wi [ OR1. 19(1. 12,1. 28), P
<<0. 01 Jmy AHEH,

&S5 WBCE Hp BEMEXEITASH
Table 5 Subgroup analysis of the correlation between WBC
and Hp infection

Varables OR(93% CD P

FLHRR 0.01

WBC<6. 602 1.29 (1. 19mm, 1. 40) <0.01

WBC=S6. 602 1.07 (0. 96mm, 1. 18) 0.211
AR S 0.002

10.01 -

5.0 - || H

g
=]
1

Odds Ratio
=
1

4 6 8 10 12 14
WBC(109/L)

1 WBCE Hp BEHFERFEXER

Fig.1 Dose-response relationship between WBC and Hp infection

e 1P RE AR T Hp RS A3 40

% rEEE R
No. of Hp(positive)
participants n(%)

LEH P
P for
interaction

BRERKN P A
OR(95%CD P Value

KHE 4468 2602(36.8) 1,15 (1. 12mm,1.19)  <0.001
R 117 (1. 12mm,1.21)  <0.001
L 4505 1639 (36.4) 1,16 (1.10mm,1.21)  <0.001
2565 963 (37.5) 1,18 (1.11mm,1.25)  <0.001
) <4 3545 1260 (35.5) 119 (1. 13mm.1.25)  <0.001
i 0.338
3925 1342381 115 (1.09mm,1.21)  <0.001

4885 1768 (36.2) 115 (1. 10mm.1.21)  <0.001
(it 0,637

Y

7 2185 834 (38.2) 1,19 (1.12mm,1,28)  <0.001
& 6950 2553 (36.7) 117 (1. 13mm.1.21)  <0.001
CHD 0.671
7 120 49.(40.8) 0,99 (0.70mm.1.39) 0,944
Wi & 6494 2369 (36.5) 1,16 (1. 1lmm,1.20)  <0.001 Ll
K .
2 576 233 (40.5)  1.31 (1. 14mm,1.51)  <0.001
L & 5307 1928 (36.3) 120 (1. 15mm,1.25)  <0.001
Al ) 0.132
7 1763 674 (38.2) 1,07 (1.00mm,1.15)  0.061
& 3679 1335 (36.3) 117 (1 1lmm.1.23)  <0.001
Pyl 0.983
2 3391 1267 (37.4) 1,16 (1. 10mm.1.23)  <0.001
WA 513 1916 (37.3) 116 (1. 1mm,1.21)  <0.001
TRE  d& 307 106 (34.5) 1,16 (0. 95mm,1.43) 0,155 0,889
nk 1629 580 (35.6) 1,19 (1.10mm,1.29)  <0.001
WA 3192 1208 (37.8) 118 (1. 1lmm.,1.24)  <0.001
KERE  dHk 86 38 (44,2) 1,130, 71mm,1,78)  0.608 0. 804
Ak 3192 1356 (35.8) 116 (1. 1lmm.1.23)  <0,001
ERAR 206 75(36.0)  1.30(1.03mm.1.63) 0025
E# 446 1652 (37.2) 116 (1. 1lmm,1.21)  <0.001
BMI ] 0,764
B 2075 753(36.3) 116 (1.09mm,1,25)  <0.001
e 33 122 (35.6)  1.26 (1.05mm,1.50)  0.013
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