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ABSTRACT Objective: To investigate the correlation between peripheral blood neutrophils/lymphocytes ratio (NLR), CD47/CDS8*
ratio, adenosine deaminase (ADA) and Epbarr Barr virus (EBV) -deoxyribonucleic acid (DNA) load in children with infectious mononu-
cleosis (IM), and to analyze the influence on liver damage in children with IM. Methods: 102 children with IM (IM group) who were ad-
mitted to the Department of Pediatrics of our hospital from January 2019 to April 2022 were selected, as well as 95 children with fever
with negative EB virus (non-IM group) who were admitted to our department during the same period and 73 healthy children (control
group) in physical examination were selected. The children with IM were divided into liver damage group (61 cases) and non-liver dam-
age group (41 cases) according to whether they had liver damage. Peripheral blood NLR, CD4*/CD8" ratio, ADA and EBV-DNA load
were compared. Pearson method was used to analyze the correlation between NLR, CD47/CD8" ratio, ADA and EBV-DNA load. Multi-
variate Logistic regression analysis was used to the influencing factors of the occurrence of liver damage in children with IM. Results:
ADA in the IM group was higher than that in the non-IM group and control group (P<<0.05), and the non-IM group was higher than the
control group(P<<0.05), and the NLR and CD4"/CD§" ratio were lower than those in the non-IM group and control group (P<<0.05), and
the non-IM group was lower than the control group (P<<0.05), EBV-DNA load was higher in IM group than non IM group(P<<0.05).
ADA was positively correlated with EBV-DNA load in the children with IM (r=0.493, P<<0.05), while NLR and CD4*/CD§" ratio were
negatively correlated with EBV-DNA load (r=-0.419, -472, P<<0.05). ADA and EBV-DNA load in the liver damage group were higher
than those in the non-liver damage group (P<<0.05), and NLR and CD4'/CD8" ratio were lower than those in the non-liver damage group
(P<<0.05). Liver enlargement, high EBV-DNA load and high ADA were risk factors for liver damage in children with IM (P<<0.05), and
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high NLR and high CD4"/CD8" ratio were protective factors (P<<0.05). Conclusion: The increase of ADA and the decrease of NLR and
CD4'/CD8 ratio in children with IM, and which are related to the increase of EBV-DNA load and liver damage.
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Table 1 Comparison of NLR, CD47/CD8" ratio, ADA and EBV-DNA load in the IM group, non-IM group and control group(x s )
EBV-DNA load

Groups n NLR CD4*/CD8" ratio ADA(U/L)
(loglU/mL)
IM group 102 0.89+ 0.26°° 0.43+ 0.16°° 34.60+ 11.52°° 346 1.27
Non-IM group 95 1.22+ 0.32° 0.54+ 0.19° 20.16% 5.12° 1.05+ 0.31
Control group 73 1.43+ 0.20 0.66% 0.23 12.02+ 2.03 -
F 86.691 30.866 191.983 18.003
P 0.000 0.000 0.000 0.000

Note: Compared with the control group ° P<<0.05, compared with the non-IM group ° P<<0.05.

& 2 FHREAFIEFTIRE A NLR,CD4/CDS" tL{E,ADA EBV-DNA # &b & (xt 5)
Table 2 Comparison of NLR, CD4/CD8" ratio, ADA and EBV-DNA load in the liver damage group and the non-liver damage group(x+ s)
EBV-DNA load

Groups n NLR CD4'/CD8" ratio ADA(U/L) (logU/mL)
Liver damage group 61 0.58+ 0.17 0.35+ 0.11 40.15+ 9.47 4.21% 0.69
Non-liver damage group 41 1.35+ 0.26 0.55+ 0.16 26.35% 5.10 2.35+ 0.51
t 18.099 7.486 8.528 14.754
P 0.000 0.000 0.000 0.000
24 M BILAHRENAE RS ol AR ST IR L 2 A A A AR 58 LU e R L 4 M

A EHAFAENP A . WREAIETT R, SR ke, SR aniEitg TBIL i 2 R g2 L (P>0.05), IL
ALT . AST .LDH .CD8" i b5 FAEF I 4 (P<0.05), ke 3,
AR5 .CD4Y 5 H AR TR FE 4 (P<<0.05) , I AF Y P

=3 MEJLFFRENREZNH

Table 3 Univariate analysis of liver damage in children with IM

Factors Liver damage group Non-liver damage U p
(n=61) group(n=41)
Age( years, xt s) 4.06x 0.69 3.92+ 0.52 1.105 0.272
Gender[n( % )]

Male 39(69.93) 23(56.10) 0.632 0.427

Female 22(36.07) 18(43.90)
Fever process(d) 6.02+ 1.35 5.98+ 1.57 0.137 0.891

Enlargement of cervical lymph nodes[n(% )]

Yes 37(60.66) 23(56.10) 0.210 0.647

No 24(39.34) 18(43.90)

Pharyngeal tonsillitis[n( % )]

Yes 35(57.38) 21(51.22) 0.375 0.540

No 26(42.62) 20(48.78)

Liver enlargement[n( % )]

Yes 28(45.90) 9(21.95) 6.085 0.014

No 33(54.10) 32(78.05)

Splenomegaly[n( % )]

Yes 32(52.46) 15(36.59) 2.487 0.115

No 29(47.54) 26(63.41)
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White blood cell count(x 10%L, x% s) 15.02+ 2.35
Neutrophil count(x 10%L, x+ s ) 4.02+ 1.80
Lymphocyte count(x 10%L, xt s) 6.98+ 1.54

Abnormal lymphocyte count(x 10%L, x+ s) 11.32+ 2.65
ALT(U/L, % ) 57.26% 6.02
AST(U/L,x% s ) 45.02% 3.59

LDH(U/L, x% ) 583.23% 106.95

TBiL( pmol/L, x% ) 12.03% 3.26
Proportion of CD4( %, xt s) 20.35% 6.56
Proportion of CD8*( %, x+ s ) 58.12+ 10.49

14.78+ 2.61 0.484 0.630
8.12+ 2.15 -10.424 0.000
6.03% 1.02 3.469 0.001
9.12+ 2.48 4.217 0.000
32.02+ 5.35 21.693 0.000
30.44+ 4.77 17.596 0.000
501.24+ 67.49 4.356 0.000
11.75¢ 3.02 0.438 0.662
28.46% 9.56 -5.085 0.000
52.03+ 7.14 3.244 0.002

2.5 M 2JLAHRER & E & Logistic B354

PLIM LI o TR A f (E . 0= 75, 1= 2 ), iF A
KOBME:0=75, 1=Z) I L4355 ONLR 55 9k 2 40 A it
% .ALT ,AST .LDH ,ADA CD8" |5 [t .CD4" |5 [t .CD47/CD8"

Iff \EBV-DNA ity [ 84k, JE fE A, @7 Z 3 Logistic
WA 7R, e 2R R (%5 EBV-DNA # i | 5 ADA & IM
LR E SR 2 (P<0.05), 5 NLR ,CD47/CD8" [ {H &
{41 2 (P<0.05), 3% 4,

%4 IM BJLFFRER) Logistic {37772

Table 4 Logistic regression equation of liver damage in children with IM

Variable B SE Wald «* OR(95%CI) P

Constant term 9.065 3.182 8.116 0.000
Liver enlargement 1.352 0415 10.613 3.865(1.714~8.718) 0.000
High EBV-DNA load 0.651 0.230 8.011 1.917(1.222~3.010) 0.000
High NLR -0.712 0.207 11.830 0.491(0.327~0.736) 0.000
High ADA 0.531 0.196 7.340 1.701(1.158~2.497) 0.000
CD4"/CD8" ratio -0.482 0.177 7.412 0.618(0.437~0.874) 0.000

3 i 7% NLR 76 IM §6LFF 1 524 #23% , %20] NLR W6 IM
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SRR, A2 95% B N Yt EBV, i i ME R A5, L
HITE RIS 4 %15 K, FTAE B ke gnfarb &), w72 -
Bz A AR AR A8 R G 0, EBV JRYY B 4I5S A
FPE T 4, 51 Ak L A &2, S EHURZAA E 4L
BURILEUUE | JFIERE IME BRGEZ —, Z2RINFM
KNS SR KT THm , KZH0 M IF8E h EBV BTG
2 G2, S S SR L AT A K A0 e 2 i s i 1 v
e KU/ B S R BBV B IS | i B A Ak A 00 B
i SE = E B MR, T il R TS B R A0 S B0 AN A
43, 51 AR EL G B A0,

NLR & —Fift )32 i i | fa7 20 ] 842 /9 R AE A ic 4 , A
eI, 225 3045 , 500G K F T2 W 20 s e tE s , A
2 T8 18 7 Y S R B SR I R FR 3 A B NLR & 25 7
o, LSRR e AR TS R S IR R v LA RO RS A
519, NLR 35 5 i Re MO th A7 Fe i VI e 21, 9% R T 1
HEIFRAE T NLR i = 28 B M A0 SRR, I 22 e 7, AR
R LB IM L NLR 28 T4E IM B JLFIXTRZ], NLR &
EBV-DNA # & 2 A6, JIF 55 40 NLR (I FHE i 4, 42

HIVETERRE Y o APHT IR S NLR 2 e i Mol 40 5 96k B2 4t i
SPAPIRAS  EBV SRR 3G RGUIGE ARG T bk O 20 it
Ak, Rk AN AR A, 51 Ik B A AT B, 3 S 80
AR N, PRt NLR FAE , D 5 260 b O 40 B i 1
YN, FET S EATH LR

CD4"/CD8" [l & —Fh e e br, IEFMEM T 1.4~
2.0,CD4"/CD8" LU{H AR E WA 5By B JREIE S5 g D))
REAIN T B35, CD4Y/CDS" L{EI = W 22 WL FL0BEARAE . 2RIV
PEICTT RAE A B BB R E T, AR R, A A
PGSR AR YL JL3ESME I CDAY/CDS* HAB R, H 5 A s
BE e R R O™, JIFREfL /MRS CD4Y/CD8” LA RAAIK,
T F 2G84 25 CD4YCDS* HABE AT iR 4G5 , Bieste fiT
TiiRe , W A4 AR ST IM R LARAE i CD4Y/CDS” L,
{5355, H 5 EBV-DNA ki i E A %, Ik CD47/CD8*
FefEE: IM R LR E I fE KR 2R, 15 CD4Y/CD8” LU {E FAAIK
AREHE N IM AR JLEA B 0 A 3 XU o IML 5 & S pL il
i EBV B i#E CD8'T A e FREH AR B IF 77 A THE .
[ IR R AL F1 Fas BAA, 4T 0T 40 S SR 56 R 20 24534504,
{; CD4*/CDS8" M {2 7% i JL CDA'T 41 i 8/, CDS8*T 4l ity 384
T, G REDREREAIR , DRI s JFF i 7 XU B A



. 1344 .

DREYESSHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol23 NO.7 APR.2023

ADA JZ— P G155 - W A R il , bk EL 20 M
FIEEAR M ) A= A . SRR 2SI 3 v R P4 B,
Ao T bk EL A0 S RO 20 M S e RO AR IC ) ™ ADA jsi f ikt
W T S BCH R PR A 2" - i SR S LB R AL A 2 ik 32
S, I s - MR (R R e A R g A SR T, 5 LAk
JEE IR TR RSO Hh LT ADA JKFIE R
G i ADA ZKFA7 Bl T 450 e il b 2 B Al e
HATFREEEGE 29, M1 ADA /K-5 A Sae B pf i fe ke
CDS8" A4 EASE, 5 CD4* A HECR (A ™, AHF
FERH M B LILTE ADA JKF- #1445, H'5 EBV-DNA #;
HEIEASC, 2 IM U F ek R . 7 #rs A EBV
YT S AR EBY 2RSS, IR T #REAnisfe .
SR YT ARTE 2RI T A LR S A L At R
HORE: ADA, SR ADA K-V P, EBV-DNA 2 i
K, ADA JKFHEG , A 1 ADA ] St IM 45155 2 A KUK

Logistic [|IJ44347 il 7x EBV-DNA #ii JIFEM RS IM &
JUBFBIFERATE, AR TTRES B bk CL A0 MO J5 5 AT
HIEGRAE S, 53 S ITF 2 A fie 252, 1l EBV-DNA 20K
B R 40 A P 5B X, X AT S RS ) S A P B,

i LA, IM & JL#) ADA /K3 NLR ,CD4/CD8" H, i 5+
W, H ADA 5 EBV-DNA # & & FAH2¢,NLR ,CD4/CDS8" [,
{5 EBV-DNA 5 52 ARG, TR K %5 EBV-DNA #ik |
5 ADA JE IM fEULATHR T i fER N 3, 7% NLR .CD4'/CD8" [t
BRI, Kl NLR ,ADA .CD4/CD8" Lt (i W] % B T4l
IM AR LI 78 XU

% # 3¢ #f(References)

[1] Naughton P, Healy M, Enright F, et al. Infectious Mononucleosis:
diagnosis and clinical interpretation[J]. Br J Biomed Sci, 2021, 78(3):
107-116

[2] Chen L, Chen X, Yao W, et al. Dynamic Distribution and Clinical
Value of Peripheral Lymphocyte Subsets in Children with Infectious
Mononucleosis[J]. Indian J Pediatr, 2021, 88(2): 113-119

[3] #kZ#F. EB A & 54 Je b 47 20 1038 % 52 &)U 7§ DNA M4 3
T 5FMES>HI]. Hric E 5, 2018, 40(20): 2271-2272, 2277

[4] T, THE, DA F D FFmA EB J& 3 & A8 X T 545 49
Vs AR AET]. o AL AT Bk 22 &, 2021, 29(10): 915-918

[5] Han X, Xu P, Duan X, et al. High mean platelet volume-to-platelet
count ratio as a diagnostic maker for increased risk of liver function
damage in pediatric patients with infectious mononucleosis in China
[J]. Exp Ther Med, 2019, 18(6): 4523-4527

[6] Meng X, Wei G, Chang Q, et al. The platelet-to-lymphocyte ratio,
superior to the neutrophil-to-lymphocyte ratio, correlates with
hepatitis C virus infection[J]. Int J Infect Dis, 2016, 45: 72-77

[7] WuJ, Zhang X, Liu H, et al. RDW, NLR and RLR in predicting liver
failure and prognosis in patients with hepatitis E virus infection[J].
Clin Biochem, 2019, 63: 24-31

[8] Caby F, Guiguet M, Weiss L, et al. CD4/CD8 Ratio and the Risk of
Kaposi Sarcoma or Non-Hodgkin Lymphoma in the Context of
Efficiently Treated Human Immunodeficiency Virus (HIV) Infection:
A Collaborative Analysis of 20 European Cohort Studies [J]. Clin
Infect Dis, 2021, 73(1): 50-59

[9] Garg R, Kaur K, Kaur A, et al. Association of CD4/CD8 Ratio with
Viral Load, Genotype and Cirrhosis in Chronic Hepatitis C [J]. J
Assoc Physicians India, 2020, 68(2): 35-38

[10] 744, B 23, JRoe X, 5. o IR 3 BE R B P12 1k & 9% 425
i R AR AP TG T (7). F B R 25, 2012, 7(6): 770

[11] 3AE £, 35, 4 % 5 AILAF ML 7 . b TCAR I & iR,
2002: 819-827

[12] SR &, BN, wh A il . UE A% Je bk 40t M 3% % 5 &SI
WEHEN] F B EIF#RE 2 &, 2012, 35(z1): 134-135

[13] Womack J, Jimenez M. Common questions about infectious
mononucleosis[J]. Am Fam Physician, 2015, 91(6): 372-376

[14] Fugl A, Andersen CL. Epstein-Barr virus and its association with
disease - a review of relevance to general practice[J]. BMC Fam Pract,
2019, 20(1): 62

[15] Zahorec R, Hulin I, Zahorec P.
Neutrophil-to-lymphocyte ratio for early diagnosis and stratification
of COVID-19[J]. Bratisl Lek Listy, 2020, 121(7): 466-470

[16] Jimeno S, Ventura PS, Castellano JM, et al. Prognostic implications

Rationale Use of

of neutrophil-lymphocyte ratio in COVID-19 [J]. Eur J Clin Invest,
2021, 51(1): e13404
[17] Park J, Lee SH, Gwak MS,

neutrophil-lymphocyte ratio change during living donor liver

et al. Association between
transplantation and graft survival[J]. Sci Rep, 2021, 11(1): 4199

[18] Garrido-Rodriguez V, Herrero-Fernandez 1, Castro MJ, et al.
Immunological features beyond CD4/CD8 ratio values in older
individuals[J]. Aging (Albany NY), 2021, 13(10): 13443-13459

[19] R T, SR, 4, . RUB X K3 L A% B X &5 A
A2 CD4'/CD8" B NK Zm JLK-F[J]. P 4 B Be sk g 5 4 &, 2021, 31
(16): 2467-2471

[20] Seers T, Vassallo P, Pollock K, et al. CD4: CDS8 ratio in children with
perinatally acquired HIV-1 infection [J]. HIV Med, 2018, 19 (9):
668-672

[21] Iwasawa T, Nojiri S, Tsuchiya A, et al. Combination therapy of
Juzentaihoto and mesenchymal stem cells attenuates liver damage and
regresses fibrosis in mice[J]. Regen Ther, 2021, 18: 231-241

[22] Gao ZW, Wang X, Zhang HZ, et al. The roles of adenosine
deaminase in autoimmune diseases[J]. Autoimmun Rev, 2021, 20(1):
102709

(23] ZifAn, 4245, RAEE, 5. F WA AF LA & LRR
YW Ao 5 S 9 4E R [J]. IR A 4h I 4Rt R, 2020, 20(23):
4427-4431

[24] Kohn DB, Hershfield MS, Puck JM, et al. Consensus approach for the
management of severe combined immune deficien cy caused by
adenosine deaminase deficiency [J]. J Allergy Clin Immunol, 2019,
143(3): 852-863

[25] Bradford KL, Moretti FA, Carbonaro-Sarracino DA, et al. Adenosine
Deaminase (ADA)-Deficient Severe Combined Immune Deficiency
(SCID): Molecular Pathogenesis and Clinical Manifestations [J]. J
Clin Immunol, 2017, 37(7): 626-637

[26] Abdi M, Rahbari R, Khatooni Z, et al. Serum Adenosine Deaminase
(ADA) Activity: A Novel Screening Test to Differentiate HIV
Monoinfection From HIV-HBV and HIV-HCV Coinfections[J]. J Clin
Lab Anal, 2016, 30(3): 200-203 (T4 1262 TT)



- 1262 -

DREYESSHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol23 NO.7 APR.2023

localized in the nucleus of retinal Miiller glial cells and modulated by
cytokines and oxidative stress[J]. PLoS One, 2021, 16(7): €0253915

[10] Kovaces B, Vajda E, Nagy EE. Regulatory Effects and Interactions of
the Wnt and OPG-RANKL-RANK Signaling at the Bone-Cartilage
Interface in Osteoarthritis[J]. Int J Mol Sci, 2019, 20(18): 4653

1] FREFOERBF S A T E 2 BHERIRD %38 8(2017 1)
[J1. P 4epE Jkm 2= &, 2018, 10(1): 4-67

[12] &4t P BT RRE &i5d [M] bR
45-49

13] REF. KR TFEBRE T T RREG A RBITRGRE., WE
k. WA B RIEHRA ARG R I FRABRESLE,
2019, 23(13): 53-55, 59

[14] Luong A, Tawfik AN, Islamoglu H, et al. Periodontitis and diabetes

AR A ek, 2015:

mellitus co-morbidity: A molecular dialogue [J]. J Oral Biosci, 2021,
63(4): 360-369

[15] Liccardo D, Cannavo A, Spagnuolo G, et al. Periodontal Disease: A
Risk Factor for Diabetes and Cardiovascular Disease[J]. Int J Mol Sci,
2019, 20(6): 1414

[16] Allen EM, Matthews JB, O' Halloran DJ, et al. Oxidative and
inflammatory status in Type 2 diabetes patients with periodontitis[J].
J Clin Periodontol, 2011, 38(10): 894-901

[17] 3K 3&, 2 &, 2493, % NLRP3 JOM AR AT 3R], K A 40

E it &, 2014, 14(9): 1763-1765, 1743

[18] Huang X, Yang X, Ni J, et al. Hyperglucose contributes to
periodontitis: involvement of the NLRP3 pathway by engaging the
innate immunity of oral gingival epithelium [J]. J Periodontol, 2015,
86(2): 327-335

[19] Pan X, Kaminga AC, Wen SW, et al. Omentin-1 in diabetes mellitus:
A systematic review and meta-analysis [J]. PLoS One, 2019, 14(12):
€0226292

[20] Patil RS, Kalburgi NB, Koregol AC, et al. Effect of non-surgical
periodontal therapy on the salivary levels of omentin-1, a novel
adipokine biomarker in periodontitis: A clinico-biochemical study[J].
Dent Med Probl, 2022, 59(4): 565-571

[21] Citoi AF, Suciu S, Parvu AE, et al. Increased chemerin and decreased
omentin-1 levels in morbidly obese patients are correlated with
insulin resistance, oxidative stress and chronic inflammation [J].
Clujul Med, 2014, 87(1): 19-26

[22] Zhou H, Zhang Z, Qian G, et al. Omentin-1 attenuates adipose tissue
inflammation via restoration of TXNIP/NLRP3 signaling in high-fat
diet-induced obese mice [J]. Fundam Clin Pharmacol, 2020, 34 (6):
721-735

[23] Jayashree K, Yasir M, Senthilkumar GP, et al. Circulating matrix
modulators (MMP-9 and TIMP-1) and their association with severity
of diabetic retinopathy [J]. Diabetes Metab Syndr, 2018, 12 (6):
869-873

[24] Yao XM, Ye SD, Zai Z, et al. Simvastatin protects diabetic rats
against kidney injury through the suppression of renal matrix
metalloproteinase-9 expression [J]. J Endocrinol Invest, 2010, 33(5):
292-296

[25] Luchian I, Goriuc A, Sandu D, The Role of Matrix
Metalloproteinases (MMP-8, MMP-9, MMP-13) in Periodontal and
Peri-Implant Pathological Processes [J]. Int J Mol Sci, 2022, 23 (3):
1806

et al.

[26] Kowluru RA, Shan Y. Role of oxidative stress in epigenetic
modification of MMP-9 promoter in the development of diabetic
retinopathy [J]. Graefes Arch Clin Exp Ophthalmol, 2017, 255(5):
955-962

[27] Yamaguchi T, Miyamoto T, Shikata E, et al. Activation of the
NLRP3/IL-18/MMP-9 pathway and intracranial aneurysm rupture
associated with the depletion of ER« and Sirtl in oophorectomized
rats[J]. J Neurosurg, 2022, 138(1): 191-198

[28] Harper E, Forde H, Davenport C, et al. Vascular calcification in
type-2 diabetes and cardiovascular disease: Integrative roles for OPG,
RANKL and TRAIL[J]. Vascul Pharmacol, 2016, 15(82): 30-40

[29] Gaudio A, Privitera F, Pulvirenti I, et al. Relationships between
osteoprotegerin, receptor activator of the nuclear factor kB ligand
serum levels and carotid intima-media thickness in patients with type
2 diabetes mellitus[J]. Panminerva Med, 2014, 56(3): 221-225

[30] Costa LC, Fonseca MAD, Pinheiro ADR, et al. Chronic Periodontitis
and RANKL/OPG Ratio in Peri-Implant Mucosae Inflammation [J].
Braz Dent J, 2018, 29(1): 14-22

[31] Hyeon S, Lee H, Yang Y, et al. Nrf2 deficiency induces oxidative
stress and promotes RANKL-induced osteoclast differentiation [J].
Free Radic Biol Med, 2013, 27(65): 789-799

(35 1344 T0)

[27] Ipp H, Zemlin AE, Glashoff RH, et al. Serum adenosine deaminase
and total immunoglobulin G correlate with markers of immune
activation and inversely with CD4 counts in asymptomatic,

treatment-naive HIV infection [J]. J Clin Immunol, 2013, 33 (3):

605-612

(28] A WraE, R IRk, TRR), . iR BLAES 2L F
Rexg % e o e R [J]. o etk Jeom e &, 2019, 37(1): 38-40
[29] 153 4]. 4% e Bz M3 % g % )UAFHAT B E 6 16 AR 4T & 8 AR
X B ZF] @I E R FEFR(EFMR), 2016, 13(5): 81-83, 84
| REAR, HLF, RR, F.ILEH B Lm0 % 5 5t LT

EHX B F 5] T Basid BRAFR, 2015, 26(2): 274-276



