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Background and Objectives The cause of idiopathic sudden sensorineural hearing loss
(ISSNHL) is still unclear, but recently, chronic inflammation and thrombosis have received at-
tention. The neutrophil-to-lymphocyte ratio (NLR) and platelet-to-lymphocyte ratio (PLR) are
some of the markers that show the state of inflammation and ischemia, which are measured
routinely in the complete blood cell count (CBC) test. The aim of this study were to investigate
the relevance of NLR and PLR with ISSNHL.

Subjects and Method Enrolled in our retrospective analysis were 103 patients diagnosed
with ISSNHL. Blood samples were taken from the patients and hearing assessments were per-
formed. NLR and PLR were calculated using the CBC results. Then the patients were divided
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ing further treatment options.
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into 4 groups using Sigel’s criteria according to their response to the treatment, which were
again classified two groups, the “recovered” and “unrecovered” group.

Results NLR, PLR, and neutrophil values of the unrecovered group were significantly high-
er than the recovered group (p=0.002, p=0.009, and p=0.038, respectively). On the other hand,
lymphocyte values were significantly higher in the recovered group (p=0.007). After adjust-
ment in a multivariate logistic regression analysis, NLR was associated with the recovery of
ISSNHL (Odds ratio=1.290, p=0.042). In addition, NLR and PLR values were also signifi-
cantly different between the groups classified by the Sigel’s criteria (p=0.009 and p=0.029, re-

Conclusion PLR values may be useful in predicting hearing recovery after treatment in patients
with ISSNH. It is also expected to be a potential marker for predicting the prognosis and determin-
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Prognosis + Sudden sensorineural hearing loss.
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U @A) AR WobEY w2 FA e
R R e CE N CER I Db
S F3 QY By GFS nE S AoA FF
(thrombus)°] FAET oleigt 32 B A9H 0 51

o] AL EUt?

A&dL A A complete blood cell count)= EHA}o] LHtA 0]
A7 et A5 A=E Brbetetl 83 ARE Alegith
S -2 3L v]E(neutrophil-to-lymphocyte ratio, NLR)
T} EAT-F 2L H]E(platelet-to-lymphocyte ratio, PLR)2
AdHArNA HA AL = 9lom, HAAR1 dF AH
2 7 Ao et AR 41 AL QIeE” E2k NLR
2 A8 Aee] T AT 5 oSS 5 ‘il% 83 =3
QAR dHH o, PLRS dxad #Haf A oA =
AFEu7ste] U o Fo} ko] 9l o2 e
= dH9] 5T wAIE QdRfe] sl ol Haly
AUtk 53] o), 7] FYEA A=, FY=o] P, WA
A 779 7|7, EHE %"o, £5 l AL 5ol Yo 3=
‘ﬂ AFE oo gt

=
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T S8 G A 01]“9} #ske] NLRZ} PLR
of gt A7k M= L Qlek Ozlert= S W 244
oA NLRY| gt dhz<tol vlsl foskA =& AxE 2
gom, o]72 ok-2] s ofgl o]x}4] AF It HH
gof Qltkar 7]&3tgon, Ulu 572 NLRo| B4 W3
Aol Jckt 38 HwE Oﬂ%’c‘# QAR A a1 E]ojof
ghchar skgich E3F Seo 572 NLR 9ol PLRE E4H4
WO zlke] TR FAAR o]zt Qlrkar skl
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610—] ‘5]-01 71!
(pure tone audlometry) /\]?%45}93@. 7\}7]%‘:505%(magnetic

resonance imaging) 2% A|%Yg

elom AAk A HY A5k %%94 gl =g to]
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S A9 A diellAl Alefseitt HE A2 2 103
O] $A7h Aol EFEIL T U T WA S F
SfaL AR Pl Edt U AUSAA|, R EFNAA A
dhoreh 58 2|2 2= methylprednisolone 48 mgS 1047F
AT B89, o]F 4ol AA 32, 24, 16, 8 mg =02
taperingstSith. A= EF o] AXFEE A of5 &

HE] tapering ¥ 5§ SO oM, A& AR $- 497 4
AL Siegel’s criteria TV?Yol] 33 7$-oll= 14l Y &
H|Zo|E= Q1< (intratympanic steroid injection) S ¢S]
St M40 2 271 Algsteich

l

Yoz}

HE i ol A A 2 3 A Al HBHALE A9
shelth AAF o me AEFHA R WdH(white blood
cells) ¥ PaTH(platelet) & SH8IAIL, WE F AIFH
oz i‘g?‘ E]_L.ZF- E}*ﬂl}e iﬁ]—?ﬂ- H .7. lﬂ‘J_E_%.Q. /\]—14
Stk Viral marker FAARR herpes simplex virus(HSV),
varicella zoster virus(NZV), cytomegalovirus(CMV), influen-
za virus(A, B), human immunodeficiency virus(HIV)®l tj
g AARE ARSI 1 9 JEFEAA(HLALC), ofAute

glo|Eolu| =M d 4 (aspartate aminotransferase, AST),
defdotu] = AEa 4 (alanine aminotransferase, ALT),
3 A7} £ (erythrocyte sedimentation rate, ESR), C HF
24 ThH(C-reactive protein, CRP), N 2 4 &4 (blood
urea nitrogen), ZH|o}E]d(creatinine), & =Y 2 H & (total
cholesterol), +-2]E]ZAl(free thyroxine) HAF 5& Al3Y5}
%tk NLR % PLRE 25 €4 9 g2 55 0|85
o] AFsHoAT
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I, A= AR 3R 7Y v S-S AEBANE Ve ®
atqich A9 329 WAL Siegel™ o] RS ule} 2F 25
dB 97 o|jz A= 4o Sl= A5 SIS complete
recovery, 1), 15 dB 0]* g2 3740 Qlal & 25~45 dB W
o] Ay X9l HE FEI|E < (partial recovery, 1I),
15dB Vo QAL F 45 dB o1 HS1) HE o
Q%—E(slight recovery, I1), Z12]3L 15 dB
74% 2% 75 dB oA H*H.J e

2 B7]

A 4

A BAolA, 94 st B EE WAR aoksig
a1, AFR9) H]3+= Mann-Whitney U-test?} Kruskal-Wallis
testE O|-8-oF3Ith MY My Wl WiEa2 Vel
1, Ak H]= chi-square test?} Fisher's exact testS ©]-&
Sk BA 2418 SPSS 21.0(SPSS Software, IBM Corp.,
Armonk, NY, USA)Z ©]&3t9l o, §2] =32 p value

0.05 njgke. 2 Aolalict,
Zz I

10399] =94 WA IS E43 A1) Table 13 &
o] Sigel®] 7= AHIE 44542.7%), FE3]5& 179
(16.5%), 73 =31E 1775(16.5%), B3-S 2578(24.3%)°]2
o}, wabA 352 F 78%(75.7%)°1 %tk

FELI HSE S v ueS off, Y, A, HEA @
A oA Y 9 A A FHolEld, AST, ALT, 5

S 2EE, AP A &5, C oA ol feel= Al gt
9 viral markero A= i} | & HolR| QFtH(Table 2). 3]&-
i} BSR4 S 2= ZH2F 5.06£2.37, 6.78+3.54
2 9] 9l 2| & HYTHp=0.038). 373} B]]E Lo
A YL L 218+0.85, 1.64£0.660- 2 2Fol7t AUTHp=
0.007). NLRZ 3|&5of| A& 2.89+2.27, H|Z|E o A+=
5.01£3.50(p=0.002), PLR 3] &<l A= 137.49+68.56, H]
Sl &A= 182.11+£90.88(p=0.009) 2.2 FAX O &2 787t

Table 1. The demographic characteristics of the study populations

o] Q= AfolE HYr Fht
3= o, o]y f-5-= Apol7t glglom, d&o]
H|3]E oA 44.0%% 21 5H21.8%)°] BIsH

]EE EME]'(]?ZO.(BO).

&3 Siegel®] 72 ItolA] Na7kA] ZF 2ol thgth H]
I A8 At (Table 3). NLRS I+ 3.00+2.51, I+
2.21+1.38, T1Is* 3.30+2.31, TV<* 5.01+3.50(»=0.007), PLR
2 I3 140.88+69.15, I+ 115.99+57.10, 111+ 150.23+
FoJRE AfolE Hl

o)t 415 =9
4%_‘—

jmi
T

76.26, IV 182.11+90.88(p=0.029)=
o} o] AL I W I [V AFo]oj|A]
th(Fig. 1). A9t viral marker= 2} o 7F G2
O| A= QFUTHp=0.241). 71 &] B FAIO = &
7k - 2k 2Rt Apol 7t QUi (p=0.008).

o5 22X AE 319 24 (multivariate logistic regression)
= o]&sto] EHM] Y| I tigh Z47ko] HE E A
oFolE o, 27 99 W47k NLRo] odds ratio(OR) 1.359
(p=0.02002 G-2J3t 23S HHUTHTable 4). 183l FEo|
EHHE A7t 57t B 4] o2 Ao ® UEiet) PLR
FAACRE ou| Ql= ATE HolX| 4

. 1o
N
o o ¥

H°1'
1o mﬁ
Jo

9 viral marker+=
ATk

o] WSt 2| 2E AR i 7R 9] AJ7ES BlE o]
M= 47742879, W] E oM 7604778 (p=0.242)=
LRI, 155 ool A AR 2t 15 o] % A&
E AARE O URSS ﬂit T 1k Afol= SAA R
OBl = kot 152 ool A= Al B&5<9] Hl&0]
o =& AFE BYTHI6.9% vs. 60.0%: p=0098). 12|
63_3:7_0] S 97 318 (21.8%) Ee) H]S)E 1 (44.0%)
ol FstA =4 Uttt (p=0.030).

S| 2| 7of| QlojA AEH|RO|ES Zt H-&5kAY 1A
W Edess ‘ﬂé%@ =1 ‘4’% 4= 21=1), methylprednis-
olonesr 7+ 581t g 9= HA) 103 5 6278(60.2%)
o|aL A+t EQ“i’]r VA U AHEO|E Q)2 ol A3t
785 4178(39.8%)°180ck. a1 W AE|2o|E 9 Y

S 2F2 0 2 67(14.6%)°] LS| EE9) 1, 8(19.5%)

1 —r—cﬂ—-, 13 G17%)°0] ZH=2]5, 148(34.1%)°0] 3]&5E]

A gk

Group Number of patients (%) Siegel's criteria Number of patients (%)
Recovered 78 (75.7) | 44 (42.7)
I 17 (16.5)
1] 17 (16.5)
Unrecovered 25 (24.3) v 25 (24.3)
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T 7‘%. A E A T 21| T0% A herpes virus
£ AT 4 Ak O] = Hpolg]2 A7) Yo] o=
S HHY AER HRle obAl7A] BrERl vt glod Hste] WolAjzze] AARl E4S & 4 e A

FolglA Ao 71 FEAk 9] 0 & FWE(stria vascularis)H U8 (spiral vessel)2] &
om ¥ 1 9] Ylo] & Wstol| o3t o} guk upd ApbEe ) o $uE sl YPZolo] AstskAol Hels
4, o g e Y =Y Bl Wol fEAE 7HEAS] £ A 4 ok A

=, A% 5ol AR QetH SHATE” =3 BubA Wy 2 E Aoflo] Wgo) gl #ix)

1% violgls AHAS AmEY, ofd dAtolx] B Y AR S5E EA0A 2 I EREollA] perilymph
W Sxke] QF oA mumps virus7b WiFEIQ oM & fibrosis, ganglion cells®] WrEo] AA] T I gpiral lig-
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g]/\} OLE."E7] uHE Z wpq
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Table 2. The demographic and clinical characteristics of the recovered group and unrecovered group

Variables Recovered group (n=78) Unrecovered group (n=25) p value

Age (yn) 44.60+15.66 46.04+16.49 0.590

Sex (n)*

Male 23 (29.5%) 7 (28.0%) 0.887
Female 55 (70.5%) 18 (72.0%)

WBC (10°/ul) 7.78+2.59 8.90+£3.52 0.167

Neutrophil (10°/uL) 5.06+2.37 6.78+3.54 0.038t

Lymphocyte (10°/ul) 2.18+0.85 1.64+0.66 0.007t

NLR 2.89+2.27 5.01£3.50 0.002t

Platelet (10°/ul) 253.54+52.32 252.76+46.07 0.698

PLR 137.49 £ 68.56 182.11+£90.88 0.009t

Hb A1C 5.53+0.39 5.50+0.32 0.721

BUN (mg/dL) 15.06+3.74 16.30+4.42 0.290

Cr (mg/dL) 0.73+0.14 0.73+0.14 0.823

AST (U/L) 21.32+8.33 19.44+6.43 0.241

ALT (U/L) 21.01+11.39 22.00+13.62 0.703

T. cholesterol 204.09 £40.17 216.28+41.50 0.236

ESR 13.28+11.35 15.64+13.43 0.484

CRP 0.07+0.14 0.08+0.11 0.577

FT4 1.26+£0.21 1.29+0.22 0.582

Viral marker*

+ 8 (10.3%) 3 (12.0%) 0.726
- 70 (89.7%) 22 (88.0%)

Side of lesion*

Right 37 (47.4%) 9 (36.0%) 0.317
Left 41 (52.6%) 16 (64.0%)

Days from onset to tfreatment* 4.77 £2.87 7.60+7.78 0.242
Less than a week 60 (76.9%) 15 (60.0%) 0.098
More than a week 18 (23.1%) 10 (40.0%)

Tinnitus*

+ 64 (82.1%) 20 (80.0%) 0.818
- 14 (17.9%) 5 (20.0%)

Vertigo*

+ 17 (21.8%) 11 (44.0%) 0.030t
- 61 (78.2%) 14 (56.0%)

Statistics were tested by Mann-Whitney U-test, chi-square test, Fisher's exact test. All parameters were expressed as mean+stan-
dard deviation unless otherwise stated. *data were expressed as number (%), 1 <0.05 value was accepted as significant level.
yr: year, WBC: white blood cells, NLR: neutrophil-to-lymphocyte ratio, PLR: platelet-to-lymphocyte ratio, BUN: blood urea nitro-
gen, Cr: creatinine, AST. aspartate aminotransferase, ALT: alanine aminotfransferase, T. cholesterol: total cholesterol, ESR: eryth-
rocyte sedimentation rate, CRP: C-reactive protein, FT4: free thyroxine
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ament 2 hair cell®] AE&o0] o JF7k=]o] 912, tectorial
membrane?] o]4Fo] o wrIsilrt= AL gk Corti
71%2] = 9 cochlear gangliond] 4Ao] S8k W g
Aol 7hg &5t AR Ado]al o)z oju] UEA QL
+ vfole]A Aghal fAFsHY wheba] vhole| A Zh¢lof ok
RS AARBIILE ™ ogfel FAES AR B4

g9l A=l Acyclovire}t 22 uol2i AAE AHESH]
= gt

S A WA e Ao A7 EAlE ol
ANERE mumps virus, cytomegalovirus, rubella virus,
varicella zoster virus, herpes simplex virus, parainfluenza

virus, adenovirus type 3, Lassa fever, Ebstein-Barr virus,

Table 3. The demographic and clinical characteristics of patients according to Siegel’s criteria

Variables | (n=44) I (n=17) I (n=17) IV (n=25) p value

Age (yr) 40.86+16.93 50.12+14.25 48.76+10.86 46.04+16.49 0.085

Sex (n)*

Male 15 (34.1%) 4 (23.5%) 4 (23.5%) 7 (28.0%) 0.516
Female 29 (65.9%) 13 (76.5%) 13 (76.5%) 18 (72.0%)

WBC (10°/ul) 7.89+2.46 7.71+2.48 7.56+3.12 8.90+3.52 0.354

Neutrophil (10°/ul) 5.14+236 473+2.16 5.21+2.68 6.78+3.54 0.170

Lymphocyte (10°/ul) 2.20+0.90 2.46+0.85 1.83£0.59 1.64+0.66 0.009+
Tt a, b a b, c C

NLR 3.00+2.51 221+1.38 3.30+2.31 5.01+3.50 0.007+

a a a b b
Platelet (10°/ul) 260.41+57.58 248.47 +43.19 240.82+45.46 252.76+46.07 0.573
PLR 140.88+69.15 115.99+57.10 150.23+76.26 182.11+90.88 0.029+
a a a, b b

Hb A1C 5.53+0.41 5.53+0.33 5.55+0.40 5.50+0.32 0.967

BUN (mg/dL) 14.87+3.97 14.65+3.59 15.99+3.28 16.30+4.42 0.442

Cr (mg/dL) 0.73+0.13 0.68+0.15 0.76+0.15 0.73+0.14 0.619

AST (U/L) 21.32+8.58 20.12+6.87 22.53+9.23 19.44+6.43 0.387

ALT (U/L) 21.48+12.81 21.53+11.45 19.29+6.94 22.00+13.62 0.972

T. cholesterol 205.98+41.42 198.12+40.85 205.18+37.90 216.28+41.50 0.633

ESR 12.30+11.63 16.29+12.01 12.82+10.01 15.64+13.43 0.471

CRP 0.08+0.18 0.06+0.06 0.06+0.09 0.08+0.11 0.737

FT4 1.26+0.23 1.26+0.17 1.28+0.21 1.29+0.22 0.948

Viral marker*

+ 3 (6.8%) 1 (5.9%) 4 (23.5%) 3 (12.0%) 0.241
- 41 (93.2%) 16 (94.1%) 13 (76.5%) 22 (88.0%)

Side of lesion*

Right 24 (54.5%) 11 (64.7%) 2 (11.8%) 9 (36.0%) 0.022%
Left 20 (45.5%) 6 (35.3%) 15 (88.2%) 16 (64.0%)

E;ynstfom onsetfofreat- 4 g0+2.99 5.41+2.69 406+2.73 7.60+7.78 0.238
Less than a week 35 (79.5%) 11 (64.7%) 14 (82.4%) 15 (60.0%) 0.165
More than a week 9 (20.5%) 6 (35.3%) 3 (17.6%) 10 (40.0%)

Tinnitus*

+ 32 (72.7%) 17 (100.0%) 15 (88.2%) 20 (80.0%) 0.383
- 12 (27.3%) 0 (0.0%) 2 (11.8%) 5 (20.0%)

Vertigo*

+ 8 (18.2%) 2 (11.8%) 7 (41.2%) 11 (44.0%) 0.008¢
- 36 (81.8%) 15 (88.2%) 10 (58.8%) 14 (56.0%)

Statistical significance were tested by Kruskal-walllis test and chi-square test. All parameters were expressed as mean+standard
deviation unless otherwise stated. =data were expressed as number (%), fthe same letters indicate non-significant difference be-
tween groups, ¥ <0.05 value was accepted as significant level. yr: year, WBC: white blood cells, NLR: neutrophil-to-lymphocyte
ratio, PLR: platelet-to-lymphocyte ratio, BUN: blood urea nitrogen, Cr: creatinine, AST: aspartate aminotransferase, ALT: alanine
aminotransferase, T. cholesterol: total cholesterol, ESR: erythrocyte sedimentation rate, CRP: C-reactive protein, FT4: free thyroxine
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Fig. 1. The mean values of NLR (A) and PLR (B) according to Siegel’s criteria. *statistical significance (p<0.05), *statistical significance
(p<0.01). NLR: neutrophil-to-lymphocyte ratio, PLR: platelet-to-lymphocyte ratio.

Table 4. Adjusted risk factors between the recovered group and the unrecovered group

. 95% Cl
Variable B SE p value exp(B)
Lower Upper
PLR 0.001 0.005 0.894 1.001 0.991 1.010
NLR 0.307 0.132 0.020 1.359* 1.050 1.760
Viral marker —1.360 0.820 0.868 1.146 0.230 5.717
Vertigo —1.544 0.557 0.006 4.681* 1.571 13.954

xstatistical significance (p<0.05). B: standardized coefficients, SE: standard error, exp: Exponentiation, Cl: confidence interval,
PLR: platelet-to-lymphocyte ratio, NLR: neutrophil-to-lymphocyte ratio
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