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0.001;7=—0.736,P =0.001;r=—0.803,P=0.007), Logistic )25 # %7, AN&%/% 24 h NHR,MHR,
LHR A &R A RBERAEREF AL ELEEHRGO AR M, T XE I EFIEHXLERL T,
NHR.MHR.,LHR H 4% n o5 ¥ & T @A 0,826, 512 Mo 238 & W AA4FEH LA MACE #5370 #r14 &
X. #i® NHR.MHR.,LHR B4 s h %8 &R EES LG LA T4 414,

KEWR A RB; THEMR/ HEEREGREARIME,; ELhmi/HFEAEKREaRBAEMA; 3k
B/ BB EREAREEL; e

FEESES:R541.6 MHEkFRERD A XEHES:1672-9455(2022)21-2911-06

Significance of NHR,MHR and LHR in the diagnosis and treatment of patients
with acute attack of chronic heart failure”
LI Jing .SUN Hongchun ,GAO Qian ,YUE Guodong ,L1 Ying
Department o f Cardiology s Hengshui People’s Hospital  Hengshui s Hebei 053000, China
Abstract:Objective To explore the significance of neutrophil/high density lipoprotein cholesterol ratio
(NHR) , monocyte/high density lipoprotein cholesterol ratio (MHR) , and lymphocyte/high density lipopro-
tein cholesterol ratio (LHR) in the diagnosis and treatment of patients with acute attack of chronic heart fail-
ure. Methods A total of 310 patients with acute attack of chronic heart failure admitted to the department of
cardiology of a hospital from March 2020 to September 2021 were selected as the research objects. It was di-
vided into kidney injury group and non-kidney injury group according to the presence or absence of combined
acute kidney injury. The adverse prognosis group and the good prognosis group were divided according to the
presence of major cardiovascular adverse events (MACE) at 6 months after discharge. The levels of blood rou-
tine, blood lipid, kidney function, NT-proBNP,soluble tumor factor 2 inhibitor (sST2) were measured at 24 h
and 3 d after admission; NHR,MHR,LHR and estimated eGFR were calculated. At 24 h and 3 d after admis-
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sion,the left ventricular ejection fraction (LVEF) was measured,and the major adverse cardiovascular events
At 24 h after admission,the NHR,MHR,LHR,
sST2,NT-proBNP of the kidney injury group and the adverse prognosis group were higher than those of the

(MACE) was followed up 6 months after discharge. Results

non-kidney injury group and the good prognosis group,and the LVEF was lower than those of the non-kidney
injury group and the good prognosis group,and the differences were statistically significant (P<C0. 05). There
was no significant difference in BUN,Scr and eGFR between the two groups (P>>0.05). At 3 d after admis-
sion,the NHR, MHR, LHR, sST2, NT-proBNP, BUN and Scr of the kidney injury group and the adverse
prognosis group were higher than those of the non-kidney injury group and the good prognosis group,and the
LVEF and eGFR were lower than those of the non-kidney injury group and the good prognosis group,and the
differences were statistically significant (P <Z0. 05). At 3 d after admission, BUN and Scr of kidney injury
group and adverse prognosis group were higher than those of 24 h after admission,and eGFR was lower than
that of 24 h after admission,and the differences were statistically significant (P <C0. 05). Correlation analysis
results: NHR,MHR and LHR were positively associated with NT-proBNP in patients with acute attack of
chronic heart failure (r=0.893,P=0.001;r=0.845,P=0.001;=0.932,P =0.001) and negatively correla-
ted with eGFR (r=—0.867,P=0.001;r=—0.736,P=0.001;r=—0.803,P=0.007). Logistic regression
analysis: NHR,MHR,and LHR increased at 24 h after admission in patients with acute attack of chronic heart
failure had an increased risk of acute kidney injury. The ROC results showed that the area under the combined
test curve of NHR,MHR and LHR was 0. 826, which had the greatest predictive value of MACE in patients
with acute attack of chronic heart failure. Conclusion The combined detection of NHR,MHR and LHR in pa-
tients with acute attack of chronic heart failure has an early predictive value for the prognosis.
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HICBER I ¢ K50 s THECR OB R | o R RN
A R A X K 55 R FH Pearson #H ¢ K 38 43 A7
NHR.MHR,LHR 5 NT-proBNP #l eGFR {4 3%
PRk H 22 & TAE R 4k il 26 (ROC i ) 53 #r
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2.1 BB SRS B LA S HR bR KO R A
FEX G R RGAA 110 B AEE S B4l 200 B,
ABEJE 24 h, B izl NHR.MHR,LHR,sST2 NT-
proBNP & Tk S #i 44l . LVEF X T4k & i 5 40 . 2%
SA G FE L (P<0.05) ; BUN, Scr, eGFR 1 4 [6]
Fe#i 22 5 LG5 L (P >>0. 05); ABE)E 3 d. B
#itl NHR, MHR, LHR, sST2, NT-proBNP, BUN
Ser & TAEEHiM54H , LVEF . eGFR JE B4 . 2 5
AYitam i L (P<<0.05); AFE)5 24 h, W4l NHR,
MHR.,LHR,sST2,NT-proBNP & T AFiJ5 3 d, 2%
SH G E L (P<<0.05); ABEG 3 d, B #4541
BUN.Scr & T ABEJG 24 h,eGFR & T ABEJ5 24 h,
EREGIFE L (P<<0.05), WE 1,

*1 ERGASEERGABRXERAKFLER(x+s)

NHR MHR LHR
215 n

ABEJE 24 h ABiJE 3 d AB)F 24 h ABiki 3d ABEkF 24 h ABi)E 3 d
(gt 110 16.18244.15" 10.92+2. 83 1. 140, 03° 0. 9740, 05 1. 520, 04" 1.020. 03
E[E gl 200 10, 2742, 67° 7,642, 21 0. 940, 02" 0. 8240, 02 0. 9740, 03" 0. 680, 02
¢ 10.107 9.142 11.156 8.713 12.192 9.734
P 0. 001 0. 001 0. 001 0. 001 0. 001 0. 001
. sST2(pg/L) NT-proBNP(pg/L) LVEF(%)
Al ! APBEJG 24 h ARG 3 d ABESE 24 h ABEfE 3 d ABE)T 24 h ARG 3 d
B 110 57.6247.73" 49,766, 43 10 211. 254506, 58° 8 265.15+873.37 32.2644.25 35,395, 37
I St 200 42,4846, 84 38.5347. 22 6 637.28-813. 36" 4 864.47+916. 40 40, 3245, 34 43,0144, 72
L 8.628 6.534 9.186 8.613 8.421 9.129
P 0. 001 0. 001 0. 001 0. 001 0. 001 0. 001
i BUN(mmol/L) Ser(pmol/L) eGFR[mL/(min + 1. 73 m*)]
A tABRE2h ABRSd ABR 24 b ABE3d ABE20h ABR3d
B 45 05 4L 110 10. 2842, 27 13.2543. 82" 111.53+18.29  131.13+38.83" 65.69+11.57  49.53416. 92"
A5 i 15 4 200 9.33+2.52 6.85+2.39 115.45428.29  96.98+24. 38 69.27+14.24  74.07+13.67
¢ 1.469 9. 641 . 352 15. 338 1.665 10.135
P 0.136 0.001 0.214 0. 001 0.113 0.001

T SHNARE 3 d i, P<<0.05; 54 ABEJS 24 h L4, P<<0.05,
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MHR.LHR,sST2 NT-proBNP & T ABEJ5 3 d. 2%
S G E L (P<<0.05); ABiJE 3 d. WG A R4
BUN.Scr & T ARG 24 h,eGFR ik F AR5 24 h,
EREG R L (P<0.05), W2,
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ABEJE 24 h ABiJE 3d ABe)E 24 h ABifi 3d ABiJE 24 h ABtfE 3 d
Tija RAr4 260 11, 7443, 43" 8.36+2.11 0. 980, 07" 0.87+0. 04 1.1340. 09" 0.7970. 05
RN Kl 50 16. 8244, 14° 12.5243.67 1. 24720, 09" 0. 9840, 05 1.5274-0, 14" 1.1640.18
¢ 4.351 3.746 6.302 3.528 4,325 4. 664
P 0. 001 0. 001 0. 001 0. 001 0. 001 0.001
i sST2(pg/1) NT-proBNP(pg/L) LVEF(%)
i ! ABi) 24 h ABi)a 3 d ABEE 24 h ABEE 3 d ABEfT 24 h AR
TG RAFAH 260 45.39+7. 63 40. 62+6. 34 7 488.93642. 73" 5 692.834581. 42 38.14+2. 38 40, 49743, 91
HEARA 50 66. 1249, 82° 57.0148.11 11 442.114973.94* 9 660. 79=£705. 50 30. 8243.55 32.6142.87
L 6.372 6.255 5. 109 4,824 4,329 4,232
P 0. 001 0. 001 0. 001 0. 001 0. 001 0. 001
- BUN(mmol/L) Ser(pmol /L) eGFR[mL/ (min * 1. 73 m")]
A C o AmRoih ABER 3 d B 24 ABE 3 d ABER 24 b ABER 3 d
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P=0.001); 5 eGFR £ fi & (r = —0.867, P =
0.001;7 = —0. 736, P =0.001; » = — 0. 803, P=
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i H B SE(B  Wald P 95%CI

NHR 6.315 2.271 7.732 0.004  0.003~0.155
MHR 4,386  2.094 4.385 0.031  1.343~4.895
LHR 3.318  1.683 3.796 0.043  1.017~7.727
e¢GFR 0.564 1.653 0.131 0.687  0.087~3.806

2.4 NHR.MHR.LHR X} &0 52l 20k & AE &
HPUG RSB AMAE ABE 24 h, ROC i £k 45

W78, NHR, MHR, LHR Bt & & 0 (% il 28~ 1 f2
(AUC)H 0. 825, NHR 9y AUC 24 0. 801, MHR #
AUC A 0. 794, LHR # AUC J 0. 782, sST2 #y
AUC 4 0.753,NT-proBNP [¥) AUC # 0. 734,LVEF
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£4  ROCHENITER

4 R K5
Bz AUC 95%CI
(CONNC))
NHR 0.801  0.689~0.913  8L.2 74.1 0.001
MHR 0.794  0.697~0.892 844 715 0.001
LHR 0.782  0.686~0.879  79.3  66.9 0.001

NHR.MHR.LHR BE&#0 0.825  0.714~0.935  90.6  83.2 0.001

sST2 0.753  0.669~0. 837 78.7 67.4 0.001
NT-proBNP 0.734  0.644~0. 825 76.6  60.7 0.001
LVEF 0.722  0.619~0.823 61.9  87.4 0.001
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J& 3 d. ZFAFIT2EE X (P<<0.05),
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B L4 T 3 ) TS X FER MACE g & & o6
HELE T TG K B AR VEAG B . RSN B
WS, T i2F — 25 W5 LI AR 47 B 0k 245 0 1 T3 97 %
T 5 F8 B 045 T

2% ik

[1] NASCIMENTO G V,BRITO H C,LIMA C E. Type 1 Car-
diorenal syndrome in decompensated heart failure patients in
a low-income region in brazil : incidence of acute kidney injury
(akin and kdigo criteria) ,need for dialysis and mortality[J].
Arq Bras Cardiol ,2021,117(2) :385-391.

[2] DEVORE A D,GREINER M A,SHARMA P P,et al.
Development and validation of a risk model for in-hospital
worsening heart failure from the acute decompensated
heart failure national registry (ADHERE)[J]. Am Heart
J,2016,178(8) :198-205.

[3] BUDNEVSKY A V,SHURUPOVA A D,KRAV CH
ENKO A Y,et al. Clinical efficacy of acute respiratory vi-
ral infections prevention in patients with chronic heart
failure [JJ. Ter Arkh,2019,91(3):36-41.

[4] KATIPOGLU Z, MIRZA E, OLTULU R, et al. May
monocyte/ HDL cholesterol ratio (MHR) and neutro-
phil/lymphocyte ratio (NLR) be an indicator of inflam-
mation and oxidative stress in patients with keratoconus
[JJ. Ocul Immunol Inflamm,2020,28(4) :632-636.

[5] HUANG J B,CHEN Y S,JI H Y,et al. Neutrophil to high-
density lipoprotein ratio has a superior prognostic value in
elderly patients with acute myocardial infarction: a compari-
son study [J]. Lipids Health Dis.2020,19(1) :59.

[6] Ak, REF. b E.L I EEZ WG 2018[1].
A0 LB 44,2018, 46 (10) : 760-789.

[7] HOLGADO J L,LOPEZ C,FERNANDEZ A,et al. Acute
kidney injury in heart failure:a population study[J]. ESC
Heart Fail,2020,7(2) :415-422,

[8] Z=Rbd . Wk, FHE, 46, Stk R AEEMEC ) 2l A IF 2tk
AR5 0 fE s PR A A LD . b B b P B A A B R e A
2021,22(6) :545-547.

(9] FOEE &AM, LA . M 4R CF#F 2921 30



i EFHIER 20224 11 A% 19 %% 21 4

Lab Med Clin, November 2022, Vol. 19, No. 21

* 2921 -

rea and Singapore[ J]. Antimicrob Chemother, 2016, 71

(12):3628.
(1170 X AR, E /0, W 4E. 356 Bl JL 3 5 % 45 18 3% 0 W
ST L S LT AT T 24 X B AIE S L. I R a9 2 A

,2014,27(8) :679-681.

[12] T 3ok, PhAS A7 B fi, 45, JL 2 T 205 78 RO 88 08 I AT 10
ifit 245 AL il Bz [R5 PE B 5 [T ], A 36 P& 2%, 2020, 35(6) : 513~
518.

L1304 1 40 B T 24 W i 1. 4 ) 40 7 245 530 ) 20142019
AT 2 P TS 24P W A L. v R e 4 ) 2 AL 2021, 20
(1):15-31.

(147 WIFHEY S8, R AE IR . 25, 2018 4E CHINET [ 40 7 it
MM T, o G 5 AT 425, 2020,20(1) < 1-10.

(157 WA S 503 AR 8 5k L 45, 2019 4F CHINET = %% IE fe 41
BT 25 W L. o s e 54697 42 75, 2020,20(3) : 233~
243.

C16] B4 A, S8, R AR Ik, 5. 2020 4F CHINET Hh [ 4H & i
2y L], B 54k y7 28 35,2021, 21(4) 1 377-387.

(170 B4 dh. CHINET H [ 40 B if 245 U5 0 45 28 (2021 4F 1—12
F)OLEB/OLD. (2022-02-11)[2022-02-187. http://www.
chinets. com.

[18] FARRELL D J,MORRISSEY 1,BAKKER S,et al. Glob-
al distribution of TEM-1 and ROB-1 beta-lactamases in
Haemophilus influenzae [ J]. ] Antimicrob Chemother,
2005,56(4) : 773-776.

[19] STRAKER K, WOOTTON M.,SIMM A M et al. Cefu-
roxime resistance in non-beta-lactamase Haemophilus in-
fluenzae is linked to mutations in ftsI[J]. J Antimicrob
Chemother,2003,51(3) :523-530.

[20] B, T4 %25, 58, JLFE 43 B Ui Jak g i A 1 A ot 24 1
Fo - Bk e B R 43 L . I PR A 48 2% 2, 2019, 37 (1)
48-50.

[21] B E 0, BREE XA, 4. A A o3 20 3 B s Il AT 77 35005 AL 1
Lot 2513 . w240 0 A ) 2 24 41, 2020, 42(2) : 379-384.

[22] SAKATA H.,ADACHI Y. MOROZUMI M, et al. Inva-
sive Haemophilus influenzae infections in children in Ka-
mikawa subprefecture, Hokkaido, Japan, 2006—2015: the
effectiveness of H. influenzae type b vaccine[ J]. J Infect
Chemother,2017,23(7) :459-462,

[23] WHITTAKER R, ECONOMOPOULOU A,DIAS | G,
et al. Epidemiology of invasive Haemophilus influenzae
disease, Europe,2007—2014[]]. Emerg Infect Dis,2017,
23(3):396-404.

[24] YANG Y.YANG Y,SCHERPBIER R W.,et al. Coverage
of haemophilus influenzae type b conjugate vaccine for
children in mainland china:systematic review and meta-a-
nalysis[J]. Pediatr Infect Dis J,2019,38(3) :248-252.

Ui H#H . 2022-03-30 15 H 11 :2022-09-30)

(EHEH 2915 5O
H A C R R BUKTE B4 0 J1 i 1 kB 5
{19 1 PR 2 LT, v T 2 B B4, 2019, 89(7) :629-632.

(107 FEGms, A Fa%, BUZ . 251 #i 2R (RD) X L 25 951097 &
PEOHECAMD J5 .0 3 (HF) R BB R ALHI 0], 2 B
2 (BE 22 D ,2019,46(5) :584-591.

[11] MASCOLO A, DI MAURO G, CAPPETTA D, et al.
Current and future therapeutic perspective in chronic
heart failure[ J]. Pharmacol Res,2022,175(1):106035.

[12] TEMPLETON E M, CAMERON V A, PICKERING ]
W.et al. Emerging microRNA biomarkers for acute kid-
ney injury in acute decompensated heart failure[ J]. Heart
Fail Rev,2021,26(5):1203-1217.

C13] BAFI, /e 55 , RO S 55 W0 J) S 08 B AR W 4 A i )
MR R LT ] INARBE5,2019,59(4) : 102-105.

(14] B SC.HARR S, T 40 S 2 BR AR 11 H1 36 28 11 45
P I 11 -3 68 1 0 T S vl A S T 4N i O g 1 O 5 AR
FALT]. AR EE 244 3k, 2020,100(17) 1 1315-1319.

[15] WEN Y,YAN H R,WANG B,et al. Macrophage hetero-
geneity in kidney injury and fibrosis[ J]. Front Immunol,
2021,20(12) :681-748.

[16] DOMINIK E, ALBERTO P, AKIRA T,et al. CD73 con-
tributes to anti-inflammatory properties of afferent lym-

phatic endothelial cells in humans and mice[J]. Eur J Im-

munol,2021,51(1) :231-246.

(177 B P TRIE I 55 28 M B J2 g 78 O LA BB K Jre 3
i P AV B 25 AR T T LD ], R v B 2 R 2 2l
2021,40(4) :424-430.

[18] A2, Z2Hk . WRHe . 45 i % AL NI 2 1 IE st /K 7 X 5e 4k 3
ik g A% 7 R BE A ARYT TR I ma L. A0 i A
4= ,2020,48(2) :123-129.

(190 FAET 80 A0 55 U A A2 7 ohodd Ho 730 )
JE AR AR R R A e M LT, b AR BR A IR K, 2021,
101(19) :1421-1426.

[20] YOSHITOMI R,NAKAYAMA M,SAKOH T,et al. High
neutrophil/lymphocyte ratio is associated with poor renal
outcomes in Japanese patients with chronic kidney disease
[J7J. Ren Fail,2019,41(1) :238-243.

[21] KANBAY M,SOLAK Y.UNAL H U, et al. Monocyte
count/HDL cholesterol ratio and cardiovascular events in
patients with chronickidney disease [J]. Int Urol Neph-
rol,2014,46(8):1619-1625.

[22] faf fof 3, 0005 R R 08, 45, T MDRE AL 45 v % IR 45
IR I Pt L %o 2 4 55 0 90 v BB A 00 T A (L
[T rp e S A0 R A A 2% 35, 2022, 24 (1) £ 4-7.

i fs B 31 :2022-05-09 & 7 #1:2022-09-30)



