
O

P
w
a

S

a

b

c

R
A

h
1
a

Brazilian Journal of Otorhinolaryngology 2021;87(4):457---461

www.bjorl.org

Brazilian Journal of

OTORHINOLARYNGOLOGY

RIGINAL ARTICLE

redictor  parameters  for  poor  prognosis  in  patients
ith sudden  sensorineural  hearing  loss: fibrinogen  to
lbumin ratio  vs  C-reactive  protein  to albumin  ratio

erkan Cayir a,∗, Serkan Kayabasi b, Omer Hizli c

Aksaray  University,  Aksaray  Education  and  Research  Hospital,  Department  of  ENT,  Aksaray,  Turkey
Aksaray  University,  Faculty  of  Medicine,  Department  of  ENT,  Aksaray,  Turkey
Giresun  University,  Prof  Dr.  A.  Ilhan  Ozdemir  Education  and  Research  Hospital,  Department  of  ENT,  Giresun,  Turkey

eceived 28  February  2020;  accepted  7  June  2020
vailable  online  27  July  2020

KEYWORDS
Sudden  sensorineural
hearing  loss;
Fibrinogen;
C-reactive  protein;
Albumin

Abstract
Introduction:  Prognosis  of  sudden  sensorineural  hearing  loss  may  be  predicted  using  several
parameters  of  laboratory  blood  analysis.
Objective:  To  identify  and  investigate  the  most  significant  indicator  parameters  related  to  the
poor prognosis  of  sudden  sensorineural  hearing  loss.
Methods:  Eighty-eight  patients  were  included,  and  three  groups  were  constituted:  non-recovery
group with14  patients,  recovery  group  with  33  patients  and  control  group  with  41  individuals.
We compared  fibrinogen-to-albumin  ratio,  C-reactive  protein-to-albumin  ratio,  neutrophil-to-
lymphocyte  ratio,  platelet-to-lymphocyte  ratio,  white  blood  cell  and  hemoglobin  of  the  groups.
Then, we  investigated  the  most  significant  indicator  parameters  related  to  the  poor  prognosis
of sudden  hearing  loss.
Results:  The  mean  hemoglobin,  mean  platelet-lymphocyte  ratio  and  median  white  blood  cell
values did  not  significantly  differ  among  three  groups  (p  =  0.36,  p  =  0.86  and  p  =  0.79,  respec-
tively). A  significant  difference  of  median  fibrinogen-albumin  ratio,  C-reactive  protein-albumin
ratio, neutrophil-to-lymphocyte  ratio  was  evident  among  three  groups  (p  <  0.001,  p  =  0.003  and

p =  0.002,  respectively).  Median  fibrinogen-albumin  ratio,  C-reactive  protein-albumin  ratio  and

atio  values  were  significantly  greater  in  the  non-recovery  group,
 (p  <  0.001,  p  =  0.003  and  p  =  0.005,  respectively).  Median  fibrinogen-
e  protein-to-albumin  ratio  and  neutrophil-to-lymphocyte  ratio  were
neutrophil-to-lymphocyte  r
compared with  the  controls
to-albumin  ratio,  C-reactiv
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significantly  greater  in  the  recovery  group,  compared  with  the  controls  (p  <  0.001,  p  =  0.013
and p  =  0.005,  respectively).  Moreover,  the  median  fibrinogen-albumin  ratio  was  significantly
greater in  the  non-recovery  group  compared  with  the  recovery  group  (p  =  0.017).  However,  no
statistically  significant  difference  of  median  C-reactive  protein-albumin  ratio,  neutrophil-to-
lymphocyte  was  evident  between  the  non-recovery  and  recovery  groups  (p  =  0.15).
Conclusion:  Increased  levels  of  fibrinogen-albumin  ratio  may  be  predictive  for  poor  prognosis
in patients  with  sudden  sensorineural  hearing  loss.
© 2020  Associação  Brasileira  de  Otorrinolaringologia  e  Cirurgia  Cérvico-Facial.  Published
by Elsevier  Editora  Ltda.  This  is  an  open  access  article  under  the  CC  BY  license  (http://
creativecommons.org/licenses/by/4.0/).
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udden  sensorineural  hearing  loss  (SSNHL)  is  described  as
udden  hearing  impairment  that  occurs  as  an  increase  of  at
east  30  dB  in  hearing  thresholds  at  three  bone  conduction
requencies  within  3  days.1 The  yearly  incidence  of  SSNHL
s  reported  as  5---20/100,000  and  it  is  estimated  that  recur-
ence  usually  occurs  in  30%---40%  of  these  patients.2 A  wide
ariety  of  SSNHL  causes  have  been  postulated,  including
acterial  or  viral  infections,  microvascular  circulatory  disor-
ers,  metabolic  conditions,  labyrinthine  membrane  rupture,
eoplastic  events,  and  autoimmune  disorders.  Each  of  these
tiological  factors  has  been  suggested  based  on  various  labo-
atory  and  postmortem  findings,  but  none  could  fully  clarify
he  pathogenesis  of  SSNHL.  Therefore,  the  main  etiologic
actor  of  SSNHL  is  still  a  matter  of  debate.

Chronic  inflammation  plays  an  essential  role  in  recent
tudies  focused  on  the  mechanism  of  formation  of  SSNHL.
hronic  inflammation  increases  the  risk  of  ischemia  by
ausing  atherogenesis  and  microvascular  injury.3 The  blood
upply  of  the  cochlea  is  basically  provided  by  a  single  ter-
inal  artery,  the  labyrinthine  artery.  In  addition,  cochlear

ells  have  high  oxygen  consumption  and  are  highly  suscep-
ible  to  hypoxia.  Therefore,  the  sac  cells  in  the  cochlea  are
rone  to  be  affected  by  the  microcirculation  changes.  Thus,
actors  such  as  chronic  inflammation  that  can  cause  micro-
irculation  disorder  in  the  inner  ear  may  be  closely  related
o  the  pathophysiology  of  SSNHL.4

Plasma  fibrinogen,  an  acute  phase  reactant,  is  the  most
mportant  coagulation  protein  increasing  in  inflammatory
ituations.5 Serum  levels  of  albumin,  a  negative  acute  phase
rotein,  tend  to  drop  in  cases  of  acute  inflammation,  but
re  mainly  reduced  in  malnutrition  and  chronic  inflamma-
ory  processes.  In  several  studies,  the  Fibrinogen-Albumin
atio  (FAR)  was  determined  to  be  a  predictive  marker  for
he  severity  of  various  types  of  diseases.6,7

In  recent  studies,8,9 neutrophil-to-lymphocyte  ratio
NLR),  platelet-lymphocyte  ratio  (PLR)  and  C-reactive
rotein  (CRP)-albumin  ratio  (CAR),  showing  chronic  inflam-
ation,  were  reported  to  be  related  to  the  prognosis  of  the
atients  with  SSNHL.  To  the  best  of  our  knowledge,  none
f  them  have  examined  the  relationship  between  FAR  and
SNHL.
The  purpose  of  this  cross-sectional  and  retrospective
nalysis  was  to  clarify  the  relationship  between  FAR  and
oor  prognosis  in  patients  with  SSNHL.  In  addition,  we  inves-
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igated  the  association  of  SSNHL  with  many  parameters  of
lood  test  like  FAR,  CAR,  NLR,  PLR,  White  Blood  Cell  (WBC)
nd  hemoglobin.  Moreover,  we  investigated  the  most  signif-
cant  predictor  parameter  of  poor  prognosis  of  SSNHL.

ethods

articipants  and  design

his  cross-sectional  and  retrospective  study  was  conducted
n  conformity  with  the  Helsinki  Declaration.  Approval  of  the
ocal  ethical  committee  was  obtained  from  Aksaray  Uni-
ersity  (2019/10-06).  After  searching  the  medical  archives,
e  identified  the  patients  with  SSNHL.  The  patients  with
ny  otologic  surgery  history,  a  nutritional  and/or  inflamma-
ory  disease  that  might  alter  the  level  of  blood  parameters,
nother  otologic  disease  that  might  affect  hearing,  and  the
atients  admitted  5 days  (or  later)  after  the  initiation  of
SNHL  were  excluded.

Study  groups  were  composed  of  the  patients  with  SSNHL,
nd  the  control  group  was  composed  of  healthy  individuals.
o  all  patients  with  SSNHL,  a  treatment  of  corticosteroid
prednisone  with  an  initial  dose  of  1  mg/kg/day)  was  applied
ith  a  gradual  dose  reduction  maintained  for  at  least  2
eeks.  The  patients  were  categorized  according  to  the
iegel  criteria10 and  2  groups  were  constituted:  The  recov-
ry  group  (Type  1,  2,  3)  and  the  non-recovery  group  (Type  4).
uring  the  treatment,  hearing  levels  of  the  patients  were
ollowed-up  by  audiometric  evaluations  performed  at  the
rst  day  of  the  treatment  and  3  months  after  the  treatment
AC40,  Interacoustic,  Denmark).

aboratory  evaluation

aboratory  blood  tests  of  all  patients  were  performed  on  the
rst  day  of  admission,  before  initiating  any  treatment.  Com-
lete  blood  count  measurements  were  performed  using  an
utomated  blood  cell  counter  (Mindray  BC-6000,  Shenzhen,
hina).  Serum  albumin  levels  were  detected  using  automatic
hotometry  commercial  kits  (Abbott  C8000i,  Abbott  Park,
L).  Serum  CRP  levels  were  detected  using  the  nephelomet-
ic  method  (AU5800  System;  Beckman  Coulter  Inc,  Brea,  CA)

nd  serum  fibrinogen  levels  were  detected  by  Clauss  method
sing  a BCS  Analyzer  (Multifibren  U;  Siemens  Healthcare,
rlangen,  Germany).  We  retrospectively  recorded  the  pre-
reatment  fibrinogen,  CRP,  WBC,  hemoglobin,  neutrophil,
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Table  1  The  mean  Hgb  and  PLR  values  of  the  groups.

Hgb  (g/dL)  PLR

Control  group  13.96  ±  0.27  142.6  ±  31.5
Recovery  group  14.12  ±  0.65  138.5  ±  31.4
Non-recovery  group  14.03  ±  0.49  141.5  ±  34.7
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p-Value  0.36  0.86

Hgb, hemoglobin; PLR, platelet to lymphocyte ratio.

ymphocyte,  platelet,  and  albumin  levels  of  the  patients  and
alculated  FAR,  CAR,  NLR  and  PLR  of  the  groups.

First,  the  comparisons  of  FAR,  CAR,  NLR,  PLR,  WBC
nd  hemoglobin  were  performed  among  the  groups.  Then,
he  most  significant  indicator  parameters  of  poor  progno-
is  (non-recovery)  in  patients  with  SSNHL  were  statistically
nvestigated.

tatistical  analysis

esults  were  presented  as  median  (min---max)  for  abnor-
ally  distributed  data  while  mean  +  standard  deviation  for

ormally  distributed  data.  Data  were  investigated  using
olmogorov-Smirnov  test  to  determine  the  distribution
attern.  The  data  of  hemoglobin  and  PLR  had  a  nor-
al  distribution  (p  >  0.05),  thus,  the  comparisons  of  mean

emoglobin  and  PLR  were  performed  using  the  one-way
nalysis  of  variance  test  (ANOVA).  The  data  of  FAR,  CAR,
LR,  WBC  did  not  have  a  normal  distribution  (p  <  0.05),
hus,  Kruskal---Wallis  test  was  used  for  the  comparison  of
edian  FAR,  CAR,  NLR  and  WBC  of  the  groups.  The  post

oc  test  used  for  advanced  comparisons  of  median  FAR,  CAR
nd  NLR  values  was  Mann---Whitney  U  test.  To  detect  the
ost  significant  parameter  related  to  the  poor  prognosis  of

HL,  and  to  determine  a  cut-off  value,  Receiving  Opera-
or  Characteristics  (ROC)  curve  analysis  test  was  used.  All
tatistical  analysis  was  performed  using  SPSS  23.0  software
or  Windows  (SPSS  Inc.,  Chicago,  IL).  A  p-value  <  0.05  was
onsidered  to  represent  a  statistical  significance.  Addition-
lly,  for  post-hoc  comparison  tests,  Bonferroni  correction
ule  (three  groups  =  triple  combination)  was  applied  and  a
-value  <  0.017  (0.05/3)  was  considered  to  represent  a sta-
istical  significance.

esults
orty-seven  patients  with  SSNHL  and  41  controls  were
ncluded  in  the  study.  The  non-recovery  group  was  com-
osed  of  14  patients  (6  males/8  females  with  a  mean  age
f  43  ±  10  years),  the  recovery  group  was  composed  of  33

(

e
C

Table  2  The  median  FAR,  CAR,  NLR  and  WBC  values  of  the  group

FAR  CAR  

Control  51.56  (34.12---138.6)  0.5  (0.2
Recovery group  69.96  (43.03---134.84)  0.73  (0.
Non-recovery group  85.22  (64.65---139.02)  0.89  (0.
p-Value <0.001  0.003  

FAR, fibrinogen to albumin ratio; CAR, C-reactive protein to albumin ra

45
Figure  1  ROC  curve  analysis  graph  of  non-recovery  SSNHL.

atients  (18  males/15  females,  with  a  mean  age  of  42  ±  9
ears)  and  the  control  group  was  composed  of  41  individuals
19  males/22  females,  with  a  mean  age  of  43  ±  9  years).  The
roups  were  age  and  gender-matched  (p  =  0.8,  p  =  0.69).  Our
ecovery  rate  was  70.2%.

The  mean  hemoglobin  and  PLR  values  of  the  groups  were
hown  in  Table  1. One-way  ANOVA  revealed  that  the  mean
emoglobin  and  PLR  were  not  significantly  different  among
he  groups  (p  =  0.36  and  p  =  0.86,  respectively).

The  median  FAR,  CAR,  NLR  and  WBC  of  the  groups  were
hown  in  Table  2.  According  to  the  Kruskal---Wallis  analy-
is,  median  WBC  was  not  significantly  different  among  the
roups  (p  =  0.79).  However,  a  statistically  significant  differ-
nce  of  median  FAR,  CAR  and  NLR  was  evident  among  three
roups  (p  <  0.001,  p  = 0.003  and  p  =  0.002,  respectively).

Advanced  comparisons  revealed  that  median  FAR,  CAR
nd  NLR  values  were  significantly  greater  in  the  non-
ecovery  group,  compared  with  the  control  group  (p  <  0.001,

 =  0.003  and  p  =  0.005,  respectively).  Additionally,  median
AR,  CAR  and  NLR  values  were  significantly  greater  in  recov-
ry  group,  compared  with  the  control  group  (p  < 0.001,

 =  0.013  and  p  =  0.005,  respectively).  Moreover,  the  median
AR  was  significantly  greater  in  the  non-recovery  group
ompared  with  the  recovery  group  (p  =  0.017).  However,
o  statistically  significant  difference  of  median  CAR  and
LR  was  evident  between  recovery  and  non-recovery  groups

p  =  0.15).

Fig.  1  is  the  graph  of  the  ROC  curve  analysis  for  unrecov-
red  SSNHL.  The  area  under  ROC  curve  of  FAR  (0.837  [95%
I:  0.75---0.93,  p  <  0.001])  was  greater  compared  both  with

s.

NLR  WBC  (K/�L)

1---1.51)  1.77  (1.3---3.1)  8.14  (6.02---9.64)
19---1.64)  2  (1.63---3.5)  8.56  (7.13---9.24)
25---2.19)  2.61  (1.5---3.3)  8.28  (7.14---9.31)

0.02  0.79

tio; NLR, neutrophil to lymphocyte ratio; WBC, white blood cell.
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AR  (0.708  [95%  CI:  0.56---0.86,  p  =  0.014])  and  NLR  (0.700
95%  CI:  0.54---0.86,  p  =  0.014]).  The  cut-off  value  of  FAR
ndicating  poor  prognosis  in  SSNHL  was  detected  as  76.08
sensitivity:  79%  and  specificity:  80%).

iscussion

ncreased  levels  of  inflammatory  markers  like  FAR  may  have
 clinical  implication  as  being  related  to  the  severity  and
rognosis  of  SSNHL.  In  this  study,  the  FAR  levels  of  the
atients  with  non-recovery  SSNHL  were  significantly  greater
ompared  with  the  control  patients.  Our  results  suggested
hat  FAR  might  be  the  predictor  parameter  of  non-recovery
SNHL.

SSNHL,  often  described  as  sudden  deafness,  occurs  as
n  unexplained,  rapid  hearing  loss,  and  usually  occurs  in
ne  ear,  at  once  or  within  a  few  days.  It  is  considered  as  a
edical  emergency  in  otolaryngology  practice.  There  exist

arious  treatment  modalities  used  to  recover  SSNHL,  and
arious  approaches  have  been  proposed,  such  as  steroids,
ntivirals,  vasodilators,  low-salt  diets,  and  diuretics.  How-
ver,  the  rate  of  spontaneous  recovery  without  treatment
as  reported  between  30%  and  60%,  and  improvement  is
sually  seen  within  the  first  2  weeks.11 Although  the  most
ffective  method  of  treating  SSNHL  was  systemic  steroid
herapy  because  of  its  anti-inflammatory  effect,  previous
tudies  reported  that  approximately  30%---40%  of  patients
id  not  respond  to  oral  or  intravenous  therapy.11 We  found

 recovery  rate  of  70.2%  in  our  patients,  consistent  with  the
rior  literature.

The  etiopathogenesis  of  SSNHL  is  not  completely  clear,
t  is  often  described  as  idiopathic,  and  the  exact  cause  is
till  not  fully  determined.  Many  hypotheses  in  the  past  have
ttempted  to  explain  the  cause  of  SSNHL;  eventually,  the
nflammation,  viral  infection  and  hypoxia  have  been  the
ost  emphasized  ones.12 Prognostic  factors  in  SSNHL  have

ong  been  investigated  and  several  parameters  like  the  level
f  hearing  impairment,  the  presence  of  vertigo,  the  type  of
udiogram,  status  of  the  contralateral  ear,  and  the  time  of
nset  of  treatment  were  considered  to  be  related  to  poor
rognosis  of  SSNHL.13

In  recent  studies,  the  prognostic  value  of  various  hemato-
ogic  parameters  like  CAR,  NLR,  PLR  and  RDW  on  the  patients
ith  SSNHL  was  investigated,  and  the  relationship  between

hese  markers  and  SSNHL  prognosis  was  determined.8,9 Con-
istent  with  these  studies,  we  found  that  NLR  and  CAR  were
ignificantly  higher  in  the  recovery  group  than  in  the  control
roup.  However,  WBC,  hemoglobin,  and  PLR  were  not  sig-
ificantly  different  among  the  groups.  In  the  recent  report
y  Ocal  et  al.,8 CAR  was  found  as  being  increased  in  the
atients  with  SSNHL  compared  to  the  controls,  but  not  asso-
iated  with  the  response  to  the  treatment.  CAR  might  show
he  inflammatory  base  of  SSNHL,  but  the  clinical  implica-
ion  of  CAR  would  have  appeared  if  it  had  been  greater  in
atients  without  recovery  compared  to  the  patients  with
ecovery.  Unlike  this  report,8 we  compared  the  FAR  levels
f  the  patients  with  and  without  recovery  to  the  control

roup  in  our  study.  FAR  levels  were  significantly  greater  in
atients  without  recovery,  compared  both  to  the  patients
ith  recovery  and  the  controls.  Additionally,  FAR  had  a  sig-
ificantly  greater  area  under  curve  value  in  our  ROC  curve
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nalysis.  Hence,  although  CAR  was  found  as  associated  with
SNHL,  FAR  might  be  a  more  significant  predictive  parameter
ssociated  with  the  poor  prognosis  in  SSNHL.

Fibrinogen,  a  plasma  glycoprotein  synthesized  hepati-
ally,  is  the  most  abundant  coagulation  factor  found  in
he  human  body.14 Fibrinogen  levels  usually  increase  as
n  acute  phase  reactant  in  advanced  cardiogenic  disorders
nd  high  fibrinogen  levels  were  reported  in  patients  requir-
ng  mechanical  circulatory  support.15 Increased  fibrinogen
evels  are  related  to  a  high  level  of  fibrin  formation,  throm-
us  fibrin  content,  fibrin  network  stability,  and  platelet
ggregation.16 Acute  phase  proteins  are  defined  as  proteins
hat  increase  or  decrease  by  at  least  25  percent  during
nflammatory  states,  these  are  referred  to  as  either  posi-
ive  or  negative  Acute  Phase  Reactants  (APR),  respectively.
ome  cytokines  like  TNF-�, IL-1�, IL-6  and  interferon-� sup-
ress  the  synthesis  of  albumin,  consequently,  serum  albumin
evels  decrease  in  inflammation,  thus  albumin  is  a  negative
PR.17 An  elevated  FAR  has  been  defined  as  a  marker  of

nflammation  and  disease  severity  in  patients  with  ST  ele-
ation  myocardial  infarction,  chronic  venous  insufficiency,
schemic  retinal  vein  occlusion,  and  in  patients  with  var-
ous  inflammatory  disorders.7,18,19 However,  to  the  best  of
ur  knowledge,  FAR  levels  and  the  prognostic  value  of  FAR
n  patients  with  SSNHL  have  not  been  investigated.  In  our
esearch,  FAR  values  were  significantly  higher  in  patients
ith  SSNHL  compared  to  the  control  group,  indicating  the
resence  of  inflammation.  In  addition,  FAR  values  were  sig-
ificantly  higher  in  the  non-recovery  group  compared  both
o  the  recovery  group  and  the  control  group.  Thus,  increased
evels  of  FAR  may  help  physicians  as  a  convenient  and
ependable  indicator  to  predict  the  prognosis  of  SSNHL.
dditionally,  the  cut-off  value  of  FAR  for  poor  prognosis  in
SNHL  was  detected  as  76.08,  with  a  sensitivity  of  79%  and
pecificity  of  80%  in  our  ROC  test.  Therefore,  patients  with
SNHL  with  a  FAR  value  greater  than  76.08  might  be  con-
idered  candidates  for  non-recovery.  Results  of  our  study
evealed  that  CAR  and  NLR  levels  were  increased  in  patients
ith  SSNHL  as  well  as  FAR.  However,  the  CAR  and  NLR  were
ot  significantly  related  to  recovery.  Furthermore,  elevated
AR  and  NLR  might  also  be  a  poor  prognosis  indicator  in
atients  with  SSNHL,  but  FAR  had  a  greater  area  under  the
OC  curve.  These  results  suggest  that  elevated  FAR  levels

n  patients  with  SSNHL  might  be  more  valuable  than  other
arameters  to  predict  the  prognosis.

As  far  as  we  know,  this  is  the  first  study  investigating  the
redictive  value  of  FAR  in  patients  with  SSNHL  and  giving

 cut-off  value  indicating  poor  prognosis.  Given  the  inflam-
atory  and  microcirculatory  fundamentals  of  the  causative
echanism  of  SSNHL,  assessment  of  FAR  values  before  ini-

iating  a  treatment  might  be  logical,  in  order  to  predict
he  poor  prognosis  and  more  clearly  inform  the  patients.
owever,  the  study  had  certain  limitations:  the  sample  size
as  relatively  small,  and  data  was  compiled  retrospectively.
hus,  further-multicenter  prospective  studies  are  needed  to
onfirm  our  results.
onclusion

n  conclusion,  increased  FAR  values  in  patients  with  SSNHL
ight  be  considered  as  a  one  of  the  novel  potential  param-
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ters  to  predict  the  prognosis.  The  cut-off  value  of  FAR  for
oor  prognosis  in  SSNHL  was  76.08,  with  a  sensitivity  of  79%
nd  specificity  of  80%.  Hence,  patients  with  SSNHL  with  a  FAR
alue  greater  than  76.08  might  be  considered  as  related  to
oor  prognosis.

thical approval

ll  procedures  performed  in  this  study  were  in  accordance
ith  the  ethical  standards  of  local  ethical  committee  of
ksaray  University  (IRB  Number:  2019/10-06).

inancial support

he  authors  declared  that  this  study  has  received  no  finan-
ial  support.

onflicts of interest

he  authors  declare  no  conflicts  of  interest.

eferences

1. Stachler RJ, Chandrasekhar SS, Archer SM, Rosenfeld RM,
Schwartz SR, Barrs DM, et al. Clinical practice guideline: sudden
hearing loss. Otolaryngol Head Neck Surg. 2012;146:S1---35.

2. Ohashi T, Nishino H, Arai Y, Nishimoto Y, Kakutani T, Koizuka I.
Electrocochleographic findings in recurrent idiopathic sudden
sensorineural hearing loss. Acta Otolaryngol. 2012;132:1022---7.

3. Anrather J, Iadecola C. Inflammation and stroke: an overview.
Neurotherapeutics. 2016;13:661---70.

4. Masuda M, Kanzaki S, Minami S, Kikuchi J, Kanzaki J, Sato H,
et al. Correlations of inflammatory biomarkers with the onset
and prognosis of idiopathic sudden sensorineural hearing loss.
Otol Neurotol. 2012;33:1142---50.

5. Mahendra JV, Kumar SD, Anuradha TS, Talikoti P, Nagaraj RS,
Vishali V. Plasma fibrinogen in type 2 diabetic patients with

metabolic syndrome and its relation with ischemic heart disease
(IHD) and retinopathy. J Clin Diagn Res. 2015;9. Bc18-21.

6. Karahan O, Yavuz C, Kankilic N, Demirtas S, Tezcan O, Caliskan
A, et al. Simple blood tests as predictive markers of disease

46
gology  2021;87(4):457---461

severity and clinical condition in patients with venous insuffi-
ciency. Blood Coagul Fibrinolysis. 2016;27:684---90.

7. Xiao L, Jia Y, Wang X, Huang H. The impact of preoper-
ative fibrinogen-albumin ratio on mortality in patients with
acute ST-segment elevation myocardial infarction undergoing
primary percutaneous coronary intervention. Clin Chim Acta.
2019;493:8---13.

8. Ocal R, Akin Ocal FC, Gulluev M, Alatas N. Is the C-reactive pro-
tein/albumin ratio a prognostic and predictive factor in sudden
hearing loss? Braz J Otorhinolaryngol. 2020;86:180---4.

9. Cao Z, Li Z, Xiang H, Huang S, Gao J, Zhan X, et al.
Prognostic role of haematological indices in sudden sensorineu-
ral hearing loss: Review and meta-analysis. Clin Chim Acta.
2018;483:104---11.

0. Siegel L. The treatment of idiopathic sudden sensorineural hear-
ing loss. Otolaryngol Clin North Am. 1975;8:467.

1. Rauch SD. Intratympanic steroids for sensorineural hearing loss.
Otolaryngol Clin North Am. 2004;37:1061---74.

2. Hiramatsu M, Teranishi M, Uchida Y, Nishio N, Suzuki H, Kato
K, et al. Polymorphisms in genes involved in inflammatory
pathways in patients with sudden sensorineural hearing loss.
J Neurogenet. 2012;26:387---96.

3. Schreiber BE, Agrup C, Haskard DO, Luxon LM. Sudden sen-
sorineural hearing loss. Lancet. 2010;375:1203---11.

4. Levy JH, Goodnough LT. How I use fibrinogen replacement ther-
apy in acquired bleeding. Blood. 2015;125:1387---93.

5. Yu X, Larsen B, Rutledge J, West L, Ross DB, Rebeyka IM, et al.
The profile of the systemic inflammatory response in children
undergoing ventricular assist device support. Interact Cardio-
vasc Thorac Surg. 2012;15:426---31.

6. Machlus KR, Cardenas JC, Church FC, Wolberg AS. Causal
relationship between hyperfibrinogenemia, thrombosis, and
resistance to thrombolysis in mice. Blood. 2011;117:4953---63.

7. Moshage H, Janssen J, Franssen J, Hafkenscheid J, Yap S. Study
of the molecular mechanism of decreased liver synthesis of
albumin in inflammation. J Clin Invest. 1987;79:1635---41.

8. Guclu H, Ozal SA, Pelitli Gurlu V, Ozgun GS, Ozgun E. Increased
fibrinogen to albumin ratio in ischemic retinal vein occlusions.
Eur J Ophthalmol. 2017;27:735---9.

9. Yang WM, Zhang WH, Ying HQ, Xu YM, Zhang J, Min QH, et al.
ity score-28 in patients with rheumatoid arthritis: albumin to
fibrinogen ratio and C-reactive protein to albumin ratio. Int
Immunopharmacol. 2018;62:293---8.

1

http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0005
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0005
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0005
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0005
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0005
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0005
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0005
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0005
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0005
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0005
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0005
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0005
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0005
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0005
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0005
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0005
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0005
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0005
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0005
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0005
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0005
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0005
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0005
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0005
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0005
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0005
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0005
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0005
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0005
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0005
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0010
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0010
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0010
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0010
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0010
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0010
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0010
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0010
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0010
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0010
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0010
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0010
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0010
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0010
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0010
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0010
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0010
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0010
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0010
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0010
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0010
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0010
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0010
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0010
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0010
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0010
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0010
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0010
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0010
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0010
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0010
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0010
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0010
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0015
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0015
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0015
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0015
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0015
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0015
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0015
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0015
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0015
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0015
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0015
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0015
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0015
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0015
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0015
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0015
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0020
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0020
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0020
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0020
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0020
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0020
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0020
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0020
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0020
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0020
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0020
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0020
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0020
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0020
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0020
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0020
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0020
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0020
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0020
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0020
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0020
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0020
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0020
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0020
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0020
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0020
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0020
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0020
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0020
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0020
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0020
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0020
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0020
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0020
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0020
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0020
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0020
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0025
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0025
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0025
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0025
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0025
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0025
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0025
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0025
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0025
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0025
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0025
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0025
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0025
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0025
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0025
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0025
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0025
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0025
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0025
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0025
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0025
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0025
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0025
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0025
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0025
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0025
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0025
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0025
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0025
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0025
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0025
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0025
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0025
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0025
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0025
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0025
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0025
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0025
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0025
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0025
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0025
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0025
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0025
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0025
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0025
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0025
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0030
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0030
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0030
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0030
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0030
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0030
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0030
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0030
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0030
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0030
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0030
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0030
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0030
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0030
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0030
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0030
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0030
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0030
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0030
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0030
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0030
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0030
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0030
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0030
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0030
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0030
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0030
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0030
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0030
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0030
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0030
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0030
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0030
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0030
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0030
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0030
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0030
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0030
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0030
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0030
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0030
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0030
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0030
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0035
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0035
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0035
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0035
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0035
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0035
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0035
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0035
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0035
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0035
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0035
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0035
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0035
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0035
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0035
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0035
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0035
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0035
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0035
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0035
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0035
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0035
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0035
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0035
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0035
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0035
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0035
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0035
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0035
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0035
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0035
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0035
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0035
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0035
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0035
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0035
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0035
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0035
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0035
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0035
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0035
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0040
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0040
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0040
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0040
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0040
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0040
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0040
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0040
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0040
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0040
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0040
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0040
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0040
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0040
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0040
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0040
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0040
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0040
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0040
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0040
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0040
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0040
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0040
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0040
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0040
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0040
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0040
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0040
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0040
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0040
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0040
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0040
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0045
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0045
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0045
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0045
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0045
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0045
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0045
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0045
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0045
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0045
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0045
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0045
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0045
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0045
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0045
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0045
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0045
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0045
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0045
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0045
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0045
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0045
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0045
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0045
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0045
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0045
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0045
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0045
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0045
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0045
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0045
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0045
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0045
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0045
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0045
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0045
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0045
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0045
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0050
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0050
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0050
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0050
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0050
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0050
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0050
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0050
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0050
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0050
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0050
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0050
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0050
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0050
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0050
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0050
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0055
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0055
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0055
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0055
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0055
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0055
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0055
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0055
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0055
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0055
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0055
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0055
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0055
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0055
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0055
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0055
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0055
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0060
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0060
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0060
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0060
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0060
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0060
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0060
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0060
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0060
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0060
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0060
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0060
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0060
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0060
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0060
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0060
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0060
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0060
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0060
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0060
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0060
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0060
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0060
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0060
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0060
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0060
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0060
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0060
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0060
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0060
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0060
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0060
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0060
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0060
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0060
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0060
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0060
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0060
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0065
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0065
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0065
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0065
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0065
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0065
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0065
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0065
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0065
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0065
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0065
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0065
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0065
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0065
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0065
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0065
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0065
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0065
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0065
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0070
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0070
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0070
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0070
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0070
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0070
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0070
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0070
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0070
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0070
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0070
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0070
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0070
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0070
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0070
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0070
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0070
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0070
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0070
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0070
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0070
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0070
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0075
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0075
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0075
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0075
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0075
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0075
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0075
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0075
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0075
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0075
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0075
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0075
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0075
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0075
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0075
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0075
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0075
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0075
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0075
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0075
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0075
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0075
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0075
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0075
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0075
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0075
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0075
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0075
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0075
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0075
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0075
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0075
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0075
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0075
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0075
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0075
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0075
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0075
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0075
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0075
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0075
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0075
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0075
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0080
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0080
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0080
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0080
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0080
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0080
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0080
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0080
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0080
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0080
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0080
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0080
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0080
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0080
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0080
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0080
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0080
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0080
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0080
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0080
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0080
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0080
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0080
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0080
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0080
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0080
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0085
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0085
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0085
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0085
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0085
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0085
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0085
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0085
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0085
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0085
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0085
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0085
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0085
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0085
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0085
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0085
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0085
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0085
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0085
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0085
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0085
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0085
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0085
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0085
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0085
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0085
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0085
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0085
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0085
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0085
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0085
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0085
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0090
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0090
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0090
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0090
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0090
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0090
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0090
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0090
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0090
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0090
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0090
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0090
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0090
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0090
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0090
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0090
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0090
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0090
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0090
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0090
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0090
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0090
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0090
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0090
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0090
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0090
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0090
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0090
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0090
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0090
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0090
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0095
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0095
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0095
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0095
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0095
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0095
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0095
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0095
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0095
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0095
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0095
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0095
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0095
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0095
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0095
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0095
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0095
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0095
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0095
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0095
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0095
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0095
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0095
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0095
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0095
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0095
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0095
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0095
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0095
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0095
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0095
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0095
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0095
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0095
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0095
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0095
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0095
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0095
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0095
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0095
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0095
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0095
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0095
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0095
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0095
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0095
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0095
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0095
http://refhub.elsevier.com/S1808-8694(20)30109-9/sbref0095

	Predictor parameters for poor prognosis in patients with sudden sensorineural hearing loss: fibrinogen to albumin ratio vs...
	Introduction
	Methods
	Participants and design
	Laboratory evaluation
	Statistical analysis

	Results
	Discussion
	Conclusion
	Ethical approval
	Financial support
	Conflicts of interest
	References


