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v' Resume

The tympanic membrane (TM) undergoes a number of pathological changes in middle ear disease
which can be detected by a video-otoendoscope. Middle ear disease is also accompanied by changes in
middle ear pressure which can be assessed by tympanometry. Theobjectives of this study were to find the
correlation betweenvideo-otoendoscopy and tympanometry in acute middle earinfections and to deduce
which of the two is more efficient and reliable for early diagnosis. 75 patients with AOM or OME were
included over 1 year where each patient was followed for 21 days. Detailed history and clinical exam-
ination with videootoendoscope and tympanometry wasdone on each visit. Each TM was graded using
OMGRADE scale. Symptoms and clinical findings consistent with acute otitis media were given a clinical
score (CO Score). The results were collected and correlation between video-otoendoscopy and
tympanometry was determined and their individual sensitivity, specificity and diagnostic accuracy was
calculated. The sensitivity, specificity and diagnostic accuracy for tympanometry and video-otoendoscopy
was calculated individually for eachof the 4 visits and positive correlation between the 2 was found. Our
study showed that tympanometry had a higher overall sensitivity than video-otoendoscopy. While, video-
otoendoscopy showed a higher specificity than Tympanometry. Otoendoscopy is good for ruling out
AOM/OME but cannot rule out persisting Middle Ear Effusion andTympanometry is a better tool for
detecting MEE but cannot differentiate well between AOM and OME.

We found that tympanometry plus otoendoscopy together greatly increase the chances of detecting AOM
and OME thus improving diagnostic accuracy, reducing financial costs associated with over or
misdiagnosis.

Keywords. Acute Otitis Media, Tympanometry, OM grade , Video-otoendoscopy, Otitis Media with
effusion

HWCCJIEJJOBAHUE KOPPEJSILIAM MEXKIY BUJIEO-OTODHIOCKONHUE 1
TUMIIAHOTPAMMAMM NAIIMEHTOB C OCTPBIMHA MHOEKIIMSIMU CPEJHETO YXA
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V' Pesiome

bapabannan nepenonka (bM) npemepneeaem psao namonozuveckux usMeHeHull nPpU 3a001€6aHUAX
cpednezo yxa, KOmopvle MOICHO OOHAPYICUMD C ROMOUbIO 6ude0omo3Indockona. bonesnu cpeonezo yxa
makoice CONPOBOIHCOAIOMCA USMEHEHUAMU OQGTIEHUA 6 CPeOHeM yXe, KOMOopble MONCHO OUEHUmMDb C
nomouwipto mumnanomempuu. Ilenvro oOannozo uccinedosanusn 0OvLIO0 HARUMU KOPPENAUUID MeEHCOY
6U0COOMOINOOCKONUEI U MUMNAHOMEMPUEH RPU OCMPBIX UHPEKYUAX CPEOHeZ0 yXa U COelanmb 8bl800,
KaKoil u3 06yx memoooe oonee yhhexmusen u naoedxcen 01 panHell OUAZHOCMUKU. 75 nayueHmos c
O0CO unu OME ovinu éxknrouenst 6 meuenue 1 zooa, kaxcovtii nayuenm Haorooancs 6 meuernue 21 ons.
Ilodpoonbiit  anamue3 u KiuHuueckoe o00cied0sanue ¢ HOMOULbIO BUOEOOMOIHOOCKONA U
mumnanomempuu npoeoounucy npu xaxcoom nocewjenuu. Kascoaa TM ouenusanacv no wikane
OMGRADE. Cumnmomam u KnuHuuecKum OaHHbIM, COOMEECHICMBYIOUUM OCIPOMY CPEOHEMY OMUmY,
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ovina npuceoena knunuueckas ouenka (CO Score). Bouiu cobpanvt pesyivmamsl u onpeoeieHa
Koppenauusa meiicoy 6udeoomoIH00CKOnUell U MUMRAHOMEmMpuel U paccyumana ux UHOUGUOYAIbHAA
uyyecmeumenbHoCms, cneyuguunocms u OuazHocmuueckas mounocme. HyscmeumenvHocmo,
cneyuguunocmys u OuUAZHOCMUYECKAA MOYHOCHbL MUMNAHOMEMPUU U  GUOEOOMOINOOCKONUU
paccuumuieanucy UHOUGUOYATIbHO O1A KaAxHc0020 u3 4 eu3umog, u mexncoy Humu 0wviia oOHapycena
nonoxcumensnas xoppenauyusa. Hawe uccnedosanue nokasano, 4mo mumMnaHomempus umeem oonee
6bICOKYIO 00UYI0 YYECHIBUMETIbBHOCHLb, YeM 8U0e00moIHoockonus. Ilpu smom eudeoomorndockonusn
nokazana 6onee 6vICOKYI0 chneyuguunocme, uem mumnanomempus. OmoInoockonua xopowia 01a
ucknwuenua OCO/OM3, Ho He modxcem UCKAWOYUMbL NEPCUCHUPYIOUWUIL 6bINOM 6 CDeOHeM yxe, a
MUMRAHOMEMPUA AGNACMCA AYUUIUM UHCIPYMEHmMOM 01a eviasnenus MEE, no ne moscem xopowio
ougpgpepenyuposams OCO u OMO.
Mpul obnapyscunu, umo MUMHAHOMEMPUA 8 COUYEMAHUU C OMOIHOOCKONUEN émecme 3HAUUMENbHO
yeenuuusawom uiancel oonapyyicenus OCO u OMO, mem camvim nogvilas MOYHOCHb OUACHOCHIUKU U
CHUICAA (PUHAHCOBBIE 3aMPAMbL, CEA3AHHbLE C U3OBIMOYHOI WU OWMUOOUHOU OUAZHOCIUKOIL.
Knroueeswvie cnosa. Ocmpulii cpeonuii omum,mumnanomMempus,eude0onmoIHO00CKONUA,CPEOHUI Omum
¢ gblnomonm.

O'TKIR O'RTA QULOQ INFEKTSIONI BO'LGAN BEMORLARNING VIDEO-
OTOHENDOSKOPIYA VA TIMPANOGRAMALARI O'RTASINI O'RGANISH
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v" Rezyume

Timpanik membrana (TM) o'rta quloq kasalliklarida bir gator patologik o'zgarishlarga uchraydi, bu
video otoendoskop yordamida aniglanishi mumkin. O'rta qulogning kasalliklari, shuningdek, o'rta
gulogdagi bosimning o'zgarishi bilan birga keladi, bu esa timpanometriya yordamida baholanishi
mumkin. Ushbu tadgigotning magsadi o'tkir o'rta qulog infektsiyalarida video otoendoskopiya va
timpanometriya o’rtasidagi bog'liglikni aniglash va erta tashxis go'yish uchun ikkala usuldan qaysi biri
samaraliroq va ishonchli ekanligi hagida xulosa chigarish edi. AOM yoki OME bo'lgan 75 bemor 1 yil
davomida ro'yxatga olingan, har bir bemor 21 kun davomida kuzatilgan. Har bir tashrifda video
otoendoskop va timpanometriya yordamida batafsil tarix va klinik tekshiruv o'tkazildi. Har bir TM
OMGRADE shkalasi yordamida baholandi. O'tkir otit ommaviy axborot vositalariga mos keladigan
simptomlar va klinik natijalarga klinik ball (CO Score) berildi. Natijalar to'plandi va video otoendoskopiya
va timpanometriya o'rtasidagi bog'liglik aniglandi va ularning individual sezgirligi, o'ziga xosligi va
diagnostika anigligi hisoblab chigildi. Timpanometriya va video otoendoskopiyaning sezgirligi, o'ziga
xosligi va diagnostik aniqligi 4 ta tashrifning har biri uchun alohida hisoblab chigilgan va ular o'rtasida
ijobiy korrelyatsiya aniglangan. Tadgigotimiz shuni ko'rsatdiki, timpanometriya video endoskopiyaga
garaganda yugori umumiy sezgirlikka ega. Shu bilan birga, video otoendoskopiya timpanometriyaga
garaganda yugori 0'ziga xoslikni ko'rsatdi. Otoendoskopiya CCA/OME ni istisno gilish uchun yaxshi,
lekin o'rta qulogning doimiy ogishi inkor eta olmaydi va timpanometriya MEEnNi aniglash uchun eng
yaxshi vositadir, ammo CCA va OME o'rtasidagi fargni aniglay olmaydi. Biz timpanometriyani
otoendoskopiya bilan birgalikda CCA va OMO ni aniglash imkoniyatlarini sezilarli darajada oshirishini
anigladik, shu bilan diagnostika anigligini oshiradi va ortiqcha tashxis yoki noto'g’ri tashxis bilan bog'liq
moliyaviy xarajatlarni kamaytiradi.

Kalit so'zlar. O'tkir otitis media, timpanometriya, video endoskopiya, efiizyon bilan o'rta otit.

Introduction
A cute Otitis Media (AOM) is a common ailment and a prominent cause of health care visits and
antibiotic prescription. Otitis Media with effusion (OME) may occur spontaneously because of
poor Eustachian tube function or as an inflammatory response following AOM. Early diagnosis of
acute middle ear infection is important for early initiation of treatment and thus preventing future
complications and cost implications.
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Visualization of the tympanic membrane with identification of the presence of an middle ear
effusion (MEE) andinflammatory changes is necessary to establish diagnosis of AOM or OME with
certainty. Tympanometry provides a general view of the pressure condition in the middle ear and when
the presence of middle ear fluid is difficult to determine, tympanometry can be helpful.

Video-otoendscopy uses endoscopic technology to project the image of the tympanic membrane
(TM) onto a monitor visible to both the physician and the patient. It produces a larger, clearer,
wellfocused image of the TM, which allows for analysis of the image any time after imageacquisition.
This allows for better monitoring the progression of the disease process.

In AOM, the characteristics of TM and MEE are dif- ferent than those in OME and these may not
be easily distinguishable.

A type B tympanogram with flat curve and normal canalvolume is considered diagnostic of OME.
Compared with all other types of tympanograms it has a high sensitivity and specificity in detecting
OME confirmed surgically [1].

Aim of the study: explore the combination of tympanometry with endoscopy to improve diagnostic
accuracy and reduce financial costs.

Material and methods
This prospective study was conducted in a <<Bukhara Lor Center >>Bukhara city Uzbekistan from
September 2021 to 2022. 75 patients were examined who were selected from the population visiting
the ENT Outpatient Department. Patients included were between the age of 5-18 years, withsigns
(redness, bulging of TM) and symptoms (fever, tugging, irritability or pain) corresponding with AOM
or OMEwithout any complications and no history of ear trauma or ear surgery. Detailed clinical history
was taken and examination was done using video-otoendoscopy followed by tympanometry.

Result and discussion

A total of 75 patients (22 females, 53 males) were included in this study aged between 5 and 18
years. 4 out of these 75patients were lost to follow-up. The mean age was 13.65 + 3.59 years.
Each patient who had signs andsymptoms of AOM or OME and were given a CO score.

Irritability was present in majority of patients (98.67%) on the 1st visit followed by redness
(93.33%). On the 2nd visit redness was present in majority of patients (72.22%) followed by tugging
(62.50%). Tugging was present inmajority (38.03%) of patients on 3rd visit followed byredness
(22.54%). On the 4th visit Tugging was present in 8.45% patients while none had fever, irritability,
redness and bulging (Table 1).

Moderate agreement exists between tympanogrmas and video-otoendoscopy on each visit with
kappa value 0.472 on the 1st, 0.452 on the 2nd, 0.380 on the 3rd and 0.516 onthe 4th visit. Significant
correlation was seen in the dis- tribution of tympanongrams and video-otoendoscopicimages on
each visit (p value\0.5) (Table 4).

Tympanogram at 1st visit was A in 50% of patients in 1R, 0% of patients in 1RF, 0% of patients in
20F, 0% of patients in 3, 5% of patients in 4, 3.33% of patients in 5B and 0% of patients in 5C.
Tympanogram at 1st visit was B in 100% of patients in 5C, 100% of patients in 20F, 100% of patients
in 3 and 96.67% of patients in 5B, 50% of patients in 1R, 92.86% of patients in 1RF and 95% of
patients in 4. Tympanogram at 1st visit was C in 7.14% of patients in 1RF, 0% of patients in 1R, 0%
of patients in 20F, 0% of patients in 3, 0% of patients in 4, 0% ofpatients in 5B and 0% of patients
in 5C (Fig. 3).

Tympanogram at 2nd visit was A in 42.11% of patients in 1R, 6.90% of patients in 1RF, 0% of
patients in 20F, 0% of patients in 3, 0% of patients in 4, 0% of patients in 5B and 0% of patients in
5C. Tympanogram at 2nd visit was B in 100% of patients in 5C, 100% of patients in 20F, 100% of
patients in 3, 100% of patients in 4 and 100% of patients in 5B and 93.10% of patients in 1RF,
52.63% of patients in 1R. Tympanogram at 2nd visit was C in 5.26% of patients in 1R.
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Fig. 1 OM Grade of video-otoendoscopic images. Upper row left to right Grade 20F, Grade 1RF,
Grade 4. Lower row left to right: Grade 5B,Grade 5B, Grade 0

Tympanogram at 3rd visit was A in 100% of patients in 0, 58.82% of patients in 1R, 0% of patients
in 1RF, 0% of patients in 3 and 0% of patients in 4. Tympanogram at 3rd visit was B in 100% of patients
in 4, 100% of patients in 1RF and 100% of patients in 3, 0% of patients in 0 and 39.22% of patients in
1R. Tympanogram at 3rd visit was Cin 1.96% of patients in 1R.

Tympanogram at 4th visit was A in 100% of patients in 0, 54.55% of patients in 1R, 0% of patients
in 1RF and 0% of patients in 4. Tympanogram at 4th visit was B in 100% of patients in 4 and 100% of
patients in 1RF, 0% of patientsin 0 and 45.45% of patients in 1R.

Univariate logistic regression was performed taking OMgrade at 1st visit as independent variable
to predict tym- panogram finding at 2nd visit, 3rd visit and 4th visit. Patients categorized as diseased
by OM grade at 1st visit had significantly higher chances of tympanogram B/C at 2nd visit with odds
ratio of 19.139. No significant relation was seen between OM grade at 1st visit and tympanogram
finding at 3rd visit and 4th visit (p <0.05). On taking tympanogram at 1st visit as independent variable
to predictOM grade finding at 2nd visit, 3rd visit and 4th visit. Nosignificant relation was seen
between tympanogram at 1st visit and OM grade at 2nd visit, 3rd visit and 4th visit(p value (p
<0.05) (Table 5).

Discussion

We used both tympanometry as well as video-otoen- doscopy to the assess the tympanic membrane
and thecondition of the middle ear and used a Clinical Score for diagnosing AOM or OME as standard.

Pain /irritability was the most common presenting complaint followed by tugging and fever. This
correlated well with studies performed by Niemela et al. and Rothmanet al. [5, 6] according to whom
earache was present in majority of the patients of AOM and also the most useful symptom for
diagnosis. The most common sign among the patients was redness of the TM followed by bulging of
the TM. However Karma et al. and McCormick et al. [7,8] found bulging of the TM had higher
specificity (97%)while redness of the TM only correlated with the presence of AOM.

In our study, TM’s were graded on the basis of OM Grade using an otoendoscope which showed a
sensitivity 0f94.67% and PPV 100% on the 1st visit. A sensitivity of 92.31%, specificity of 48.48%,
PPV 67.92% and NPV 84.21% on the 2nd visit. On the 3rd visit we found sensitivity of 66.67%,
specificity of 85.29%, PPV 16.67% and NPV 98.31%. On the 4th visit we found that OM grade had a
specificity of 95.77% and a NPV of 100% (Table 2). Our findings correlated well with a study by
Takata et al. [9] who found that the sensitivity of pneumatic otoscopy was 94%, Lee and Yeo [10] who
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found that the sensitivity of pneumatic otoscopy was 97.2% and a specificity 38% while poor
correlation was found with a study by Rogers et al. [11] who found that pneumatic otoscopy had a sen-
sitivity of 67.9%, specificity of 81.4% while Binocular microscopy performed by staff paediatric
otolaryngologist showed the best sensitivity, 88.0%, and best specificity, 89%.

We found that Tympanogram was type B in 93.33% of patients in first visit and type A in 5.33%
of patients in first visit. This correlated well with the study done by Groothius et al. [12] who found
that at the time of diagnosis of AOM, 87% of tympanograms were type B.

Renko et al. [13] found normal tympanograms after a median time of 7.5 days (range 1-58 days)
among 75 successfully monitored patients. This correlated well with our study where we found normal
tympanograms in 53.52% patients after 10 days and in 88.73% patients after 17-21 days.

We found tympanometry to have a sensitivity of 94.67% and PPV 100% on the 1st visit.
Tympanometry had a sensitivity of 97.44%, specificity of 27.27%, PPV 61.29%, NPV 90% on the 2nd
visit and a sensitivity of 100%, specificity of 55.88%, PPV 9.09%, NPV 100% on the 3rd visit.
While,the specificity on the 4th visit was 88.73% along with NPV 100% (Tables 3, 4).

The tympanic membranes categorized as diseased by OM grade at 1st visit had significantly higher
chances of tympanogram B/C at 2nd visit (Table 4).

According to the p values we can draw the conclusion that changes due to AOM or OME in
tympanometry as well as video-otoendoscopy are most evident on the 1st and 2nd visit.

This implies that otoendoscopy detects AOM/OME before tympanometry and can therefore
diagnose it earlier. Thus, if there is an abnormal otoendoscopic image on the 1st visit then there are
high chances that the tympanogram obtained on the next visit will be abnormal as well. Whereas, a
normal tympanogram could not completely rule out the presence of effusion.

Our findings correlate well with the studies done by Bluestone, Beery and Paradise [14] who found
that in 59 ears with type B tympanograms effusions were found in 49 ears (83%), Fiellau-Nikolajsen
et al. [15] who found a nearly 100% correlation between a flat tympanogram and the presence of MEE
as well as Groothuis et al. [12] who found that Type A tympanograms correlated well with normal
otoscopic findings in 92% cases and Type B tym- panograms were associated with abnormal otoscopic
find- ings in 93% of cases. Smith et al. [16] found MEE in 80.2% patients with Type B tympanograms.
Helenius et al. [17] found that Flat (type B) tympanogram was related to otitis media with effusion in
44% and to acute otitis media in 56% of examinations, respectively.

We found that tympanometry had a higher overall Sensitivity than video- otoendoscopy. While,
video- otoendoscopy showed a higher specificity than Tympanometry. Thus, tympanometry is good
for catching actual cases of OME but it also comes with a fairly high rate of false positives. Whereas,
Otoendoscopy is superior at early diagnosis of AOM/OME but cannot rule out per- sisting MEE. This
shows that while tympanometry is a good tool for detecting residual or persisting MEE but it cannot
differentiate between AOM and OME. Also, tym- panometry alone cannot determine the presence or
absence of acute middle ear infections.

Conclusion
Our study found that there is good correlation between tympanometry and video-otoendoscopy.
Otoendoscopyremains superior to tympanometry in detecting AOM. On the other hand, tympanometry
is more precise in detecting the presence or absence of MEE.
It also shows that tympanometry plus otoendoscopy together greatly increase the chances of
detecting AOMand OME. Using both these modalities together:

1. Reduces overdiagnosis and unnecessary treatment. Increases the probability of correct diagnosis
of other conditions with symptoms that otherwise could beattributed to AOM.

2. Improve diagnostic accuracy

3. Reduces financial costs associated with misdiagnosis

4. Promote consistency in diagnosis

5. Helps in monitoring and documentation of the progression of the disease process for patients
being considered for surgical treatment.

Thus we can conclude that instead of using only otoscopy for diagnosing AOM or OME, we should
utilize both otoendoscopy as well as tympanometry at the first visit itself for early diagnosis of AOM

162 ISSN 2181-712X. EISSN 2181-2187 «Tubbuémoa smeu kyw» 5 (55) 2023 N



and early detection of MEE before development of any sequalae which can be missed if these modalities

are not used.

Our study had certain limitations such as a small samplesize because of the limited OPD operations

due to COVID-19 pandemic as well as a higher faith in alternative med- icine which leads to several

drop-outs.
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Fig. 2 Tympanograms upper: right-type A, left-type A; lower: right-type B, left-Type A

Table 1 Distribution of frequency (percentage) of signs/symptoms of study subjects

Fever Tugging Redness Bulging
Irritability/
pain
1st visit (n = 75) 42 74 57 (76.00%) 70 (93.33%) 60 (80.00%)
(56.00%) (98.67%)
2nd visit (n = 72) 3 (4.17%) 39 45 (62.50%) 52 (72.22%) 35 (48.61%)
(54.17%)
3rd visit (n = 71) 0 (0.00%) 10 27 (38.03%) 16 (22.54%) 2 (2.82%)
(14.08%)
4th visit (n = 71) 0 (0.00%) 0 6 (8.45%) 0 (0.00%) 0 (0.00%)
(0.00%)
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Fig. 3 Association of tympanogram on various visits with OM Grade

Association of tympanogram at 1st visit
with OM grade at 1st visit

Association of tympanogram at 2nd visit
with OM grade at 2nd visit
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Table 2 Sensitivity, specificity, NPV, PPV and diagnostic accuracy of OM grade taking CO score as

standardOM grade

Sensitvity Specificity NPV PPV
Diagnostic
Accuracy
1st visit (n = 75) 94.67% - - 100% (94.94-100.00%) —
2nd visit (n = 72) 92.31% 48.48% (30.80-66.46%) 84.21% (60.42-96.62%) 67.92% 72.22%

(79.13-98.38%) (53.68-80.08%)

3rd visit (n = 71) 66.67% (9.43-99.16%) 85.29%.
(74.61-92.72%)

98.31% (90.91-99.96%) 16.67% (2.09-48.41%) 84.51%

95.77%. (88.14-99.12%) 100.00% - -

(94.72-100.00%)

Table 3 Correlation of tympanogram with video-otoendoscopy (OM grade) at each visit

Tympanogram at 1st visit OM grade at 1st visit P value Kappa
Normal(n = 4) Disease(n = 71)

Normal 2 (50%) 2 (2.82%) 0.013 0.472

Disease 2 (50%) 69 (97.18%)

Tympanogram at 2nd visit OM grade at 2nd visit P value Kappa
Normal (n = 19) Disease(n = 53)

Normal 8 (42.11%) 2 (3.77%) 0.0002 0.452

Disease 11 (57.89%) 51 (96.23%)

Tympanogram at 3rd visit OM grade at 3rd visit P value Kappa
Normal (n = 59) Disease(n = 12)

Normal 38 (64.41%) 0 (0%) \.0001 0.380

Disease 21 (35.59%) 12 (100%)

Tympanogram at 4th visit OM grade at 4th visit P value Kappa
Normal (n = 68) Disease(n = 3)

Normal 63 (92.65%) 0 (0%) 0.001 0.516

Disease 5 (7.35%) 3 (100%)

N\
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Table 4 Univariate logistic regression to find out the relationship of OM grade at 1st visit with findings of tympanogram
at 2nd visit, 3rd visitand 4th visit and the relationship of tympanogram at 1st visit with findings of OM grade at 2nd
visit, 3rd visit and 4th visit

Variable P value Odds
ratio

OM grade at 1st visit with findings of tympanogram at 2nd visit

Normal 1.000
Diseased 0.011 19.139
OM grade at 1st visit with findings of tympanogram at 3rd visit

Normal 1.000
Diseased 0.497 2.136
OM grade at 1st visit with findings of tympanogram at 4th visit

Normal 1.000
Diseased 0.883 1.286
Tympanogram at 1st visit with findings of OM grade at 2nd visit

Type A 1.000
Type B 0.298 2.943
Tympanogram at 1st visit with findings of OM grade at 3rd visit

Type A 1.000
Type B 0.677 2.027
Tympanogram at 1st visit with findings of OM grade at 4th visit

Type A 1.000
Type B 0.683 0.488
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