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Abstract

¢ AIM: To investigate the diagnostic value of Keratograph
5M for the diagnosis of dry eye (dry eye) tear film
grading.

¢ METHODS:: Totally 100 eyes diagnosed with dry eye by
conventional means and 40 non - dry eye eyes with
suspected dry eye at the same time were enrolled through
OPC. The immediate ocular surface parameters of the
above cases were collected by the K5M ocular surface
analyzer, including the first tear film rupture time
(NIBUTY) , the average tear film rupture time (NIBUTav) ,
and the tear river height (TMH) which were utilized to
evaluated the diagnostic efficacy of K5M compared to
routine ocular surface examination on the index of dry eye
tear film.

e RESULTS: The comparison of NIBUTf, NIBUTav and
TMH between dry eye group and non-dry eye group by

K5M eye surface comprehensive analyzer showed
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statistically significant differences (all P< 0.05). The
coincidence rate between the NIBUTf of K5M ocular
surface analyzer and the BUT of routine diagnosis was
78.6%, and the area under the ROC curve as well as the
standard error were 0.042 and 0.795 ( P<0.01) with 95%
confidence interval (0.712, 0.878); The coincidence rate
between NIBUTav of KSM and BUT of routine examination
diagnosis was 73.6%, and the area under the ROC curve
as well as the standard error were 0.853 and 0.033 ( P<
0.01), with 95% confidence interval (0.788, 0.917).The
coincidence rate between TMH of K5M and the S | t of
conventional diagnosis was 87.9%, and the area under the
ROC curve as well as the standard error were 0.795 and
0.044( P<0.01), with the 95% confidence interval (0.709,
0.880). The sensitivity, specificity, correctness index,
positive likelihood ratio, negative likelihood ratio, and
odds ratio of the exploratory diagnosis of dry eye by
NIBUTf combined with TMH were 98, 40, 38, 1.63, 0.05,
and 32. 6%, respectively. The sensitivity, specificity,
correctness index, positive likelihood ratio,
likelihood ratio, and odds ratio of the exploratory
diagnosis of dry eye by NIBUTav combined with TMH
were 86, 75, 61, 3.44, 0.187, 18.39%, respectively.

¢ CONCLUSION: K5M ocular surface analyzer can provide
accurate and reliable diagnostic value for single tear film
index grading diagnosis of dry eye; compared with TMH
combined with NIBUTav, TMH combined with NIBUTf
was more sensitive but less specific in diagnosing dry eye.
e KEYWORDS:. dry eye; OCULUS Keratograph;
noninvasive Keratograph tear breakup time; tear
meniscus height

negative

Citation ; Zhao L., Wang FY, Zuo T, et al. Experimental study on
the diagnosis of dry eye tear film grading by Keratograph 5M ocular
surface analyzer and conventional ocular surface examination. Guoji

Yanke Zazhi(Int Eye Sci) 2021;21(1) :132-136

035

TR (dry eye) J& 22 PR 2 B0 10 5 DLIR Z250 , ATH I8
FASBEIR IR AT AR AR REEE AR FRAET S T HR (0 BB R
K 8.7% ~30.1% , THRAMU S RZ MW B E H W A0 5 TAERL
%,Eé\xﬂ',ﬁilﬂ‘fifgﬁijﬁj(%ﬁﬂﬁ’”O OCULUS Keratograph
SM(fRAR KSM ) AR50 M AN FH T~ R 4 e F 1 HR 12 W5
HAERMW ARA TH GO, 5350 T gk A T B
R BR M, P2 T TR IT ROR L& WM, KSM AR %
SFHCE T FIRZE N ER R C A EZRE" HH
HIZALES M A REACE L S8 THR IS 7B, R I AT X% %
RIS WbRUE 12 AR ] TR IR R
PAK IR PR L Rk, AR ST KSMHR 264 BT R
HTF LW TR B IR R E R E W 2, 3
A, KSM 55 5 #IL T AR AR 25 X 38 ¥ 49 b o A0 VR AR e 1 49
FERYIZ W ROC W55 A LRI, A B 7 4000 33 B 58 KSM
IR 254 A3 M AR s PR IZ W71 IR YH B8 3 R % 9 ROC 43
Mr, Ifa it KSM AR 2430 B A8 A TH IR Aonf T IR R A7 3R 5F
PEIZWE, R iZ A 04 R AR AR 15 5485

1 X &EFA*E
11338 Frawpl ¥k T 2019-01/12 Tl 7 EEZ
KEEB RS — R BErf 2 i TR B3 50 451 100 HR , F-RE AL
FE 20 5] 40 AR [7]) B B0 PR 7T 288 1 HR A Al T IR A 3 12 R
XF BRI sk B MM AR SRR, T R
R TTREAAR R RN BRI 8 g M . A
g5l I EE RS B2 R 2 Al
1.1.1 FERIZETTY (1) A TR YR B 5y
T ANTE B A1 B 5 AR 2 — 1 BUT < 5s B C &R
T RREE Schirmer T 356 (S T t) <5mm/S5min A2 W TR ;
(2) A A EWREAR 2 — 1 5s<BUT < 10s B, Smm/S5min<
S T t<10mm/5min B}, H ARG YAD (+) A2 K THR
1TA2MNIRE (D) AETHRZWERAE; (2) F1R 18~75
%5 (3) BESIMARE  JFEE MG R EHBE .
1.1.3 HEBRARAE (1) AMRR MRS 2RSS IR 55
M G ) ) B 0 5 (2) A IR 7™ B0 M I8 0 JR 3 (%
PECHER T AFRERLOGIR 2O NUEESE, LIIfE 3 %
R UL b e i i A ) 5 (3) B SCRE YT IRAE il
SER% RS FE 18 IV I g R F Al ™ S IV I R G s AR
5 (4) HINEBORE P R AT (5) TR ik B 2 R4
FUELEMFLI B Lo (6) B T #h S LR S ™ 1Y B
BRI S R MEASRERC A KA
12 %
1.2.1 OCULUS KEM IR RGZE NI EIIERE
KSM HR A Hr SR 456 1 YR TH ISk 2415} (8] ( NIBUTY) |-
FVH B 405t 6] (NIBUTav ) JH A0 &5 B (TMH) B dis i B8
PR A TR R4 T A A R SR A | A o 151 32 #h ] — 1oz
BEAESERL . FEARABEF E AR UEN BUT: (1) IE# : NIBUTF
=10s,NIBUTav = 14s; (2) i & . NIBUTf: 6 ~ 9s, NIBUTav ;
7~13s;(3) THR . NIBUTf<5s,NIBUTav<7s, TMH: E% .
TMH20.2mm;j'5"+7%!|§’;TMH<0.2mmO
122 EMTREEFRERETREE AWM FRXR
££ S 1t 5 BUT, H-25& E b T HR I BT 250 < /Y TR ™
FREE AR UE 5 2013 4E R AR R 2E A IR B 24 0 4 £
JRE 2 2 i s A L R RS R AT 40 B BUT: (1) IE% .
BUT>10s; (2) i At BUT: 6 ~ 10s; (3) TR . BUT < 5s,
STt:(1)IEH#:S T t>10mm/Smin; (2) i A.S Tt:6~
10mm/5min; (3) THR :S I t<5mm/5min,
Geitea ot R A SPSS23.0 BAF AT ST, 1T
BERERH] x£s EKon  THECTORER RS il b s, A
[ 31 1) BU 5 R FH X K 362, 4 B) 4F % . NIBUTY , NIBUTav
TMH FLECR S ARAS ¢ K585 2 WA &R o (256
FRATAH R 45 T R B R B B KB x 100% , LA BLTE# 7T 5
P 5 RS W IR 6 BF i KSMHR 2223 A 4S0% 1 HIR 40 1)
ZWNME R ROC ZTPAG 2 st fig . P<0.05 /R
ZRHAZIT¥E X,
28R
21 BEEL AR K K5M IRE ST IR RGBT LR
TR 53R T IRALE R AR B, 22 R Rt = B X
(P>0.05); THR 2 5 9k T R 4H 44 /5] NIBUTY, NIBUTav ,
TMH i, 22 S A S 2 L (P<0.01) , L& 1,
2.2 K5M BRER L&A 93T NIBUTT B9 ROC 4#F  KSM
133



EfRERIEE 2021 F 18 $£21%5 F1H#
815 :029- 82245172 85263940

http://ies.ijo.cn
BB {5%8:10.2000@ 163.com

F1 WABREELZHEME KM RRSH RN RR BRI LR

215 PR/ IREC M (F /& ) AERy (xts, %) NIBUTF(X%S,s)  NIBUTav(X%S,s) TMH(X£S,mm)
R4 50/100 15/35 55.02+14.93 3.97+1.46 5.65+2.25 0.20+0.05
JEFHR 4L 20/40 7/13 48.75+14.74 7.30+4.07 10.48+4.63 0.25+0.07
X/t 0.166 1.59 -7.15 -8.30 -4.24
P 0.684 0.116 <0.01 <0.01 <0.01

7. P<0.05 vs AETHRAL,

IR FLEG BT AL NIBUTE 5 % #LAE A& 2 7 BUT AT & )

N 78.6% ,ROC ML T AN 0.795, frifEiR 4 0.042, P<

0.01,95% &5 X 6]~ (0.712,0.878) , W 2, & 1, 0.8}

2.3 K5M R R & & 4 # {3t NIBUTav By ROC 43 #f

K5M HRE R4 /WX NIBUTav 5 % #4625 1207 BUT 1Y Bk

TFEH N 73.6%, ROC 4 T W AR 0.853, bR iRl =

0.033,P<0.01,95% 17 X [8] 4 (0.788,0.917) , .3 3, = ol

&l 2, '

2.4 K5M RRE B /L ER S i 2/ ROC o4

K5M IR ZRL56 00 ) TMH 5% A 212 80 S 1 4% 0.2f

G FN 87.9% ,ROC HIZE T ALK 0.795, FRifEIR A 0.044,

P<0.01,95% & {5 X [8] 7 (0.709,0.880) , WL.3 4 14 3, 0.0 - s s s )

2.5 K5M BRELS A I L4 & NIBUTF 5 TMH 34 FBR i A T

RRMSE S IR KSM IRREEG O TIREY @1 KsM BREZ &S mBlFrJTf # ROC %,

WRIAE 1. (1) A TR P 9555 I8 RIS 8% Bed 107

B A Bh 4 EWURE IR 22— F1 NIBUTF<5s 2 W THR ;

(2) A LA EMER Z —F1 NIBUTf:6~9s H TMH<0.2mm oslh

AW TR . RAEE N 98% , K5 5Bl 40% , 1E 5 %K

N 38% , BHPEAUSA HL 1.63, BT BISK L 0.05, FfE L OR sk

326,035, g '

2.6 K5SM RRGZE DL S NIBUTav 5 TMH 3f FBR B

RRFEEISE M HEST KSM IR ELZEA M (06 TR 0.4

HIZWIFRUE 2. (1) A T AR e W Rk 9 97 8k ANk Jk e

FAIE AT 7 1 3l 5 32 URE AR 2 — 1 NIBUTav<7s Al i2 i1+ 0.2

AR5 (2) A VI b EIAE R Z — A1 NIBUTav:7 ~ 13s H. TMH<

0.2mm W Af 2 W TR, REUE N 86% 557 N 75% , IE o0 . . . . .

0.0 0.2 0.4 0.6 0.8 1.0

WHHEECH 61%  BRTELIR LE 3.44, BIERISR 1L 0.187, oAl
I OR iy 18.39, W3k 6,
2.7 FREEMH  BE B BUR T 6mo 4%, KSM IR F 2%
B o3BT TMH \NIBUTE \NIBUTav %528 UL I&] 4,5 KR
FTHRAM .S T t:0D:9mm/Smin, 0S; 11mm/Smin; BUT;
0D :4s,08:5s, PHFPREIN Ty =0 VH IR 43 BE 2 Wi % by [ 47
3itit

KSM HR R L5E 4 iJE OCULUS 2 7l 4 B IR 26 25
BN A N T A R A A AT IR 2 W, 14X
e 00 VL R 22 B () RN g BE B, IR Bd PO R
et BB EFIE BE AR TG H AT 3RS B IR - 34H
B8 S ) (B K508k 32 W 7 ¢ e T 5 0 Y 9T o
B, 2s B AT 58 58 A H 8 2 M R AT

AHFSE KB KSM R 243 SO T HR 20 5 9E T IR 41 40
[6] NIBUTf \NIBUTav \TMH A4 G it2:22 5% B R
AU KSM AR 2 4 A {0 s T IR B B T BT g R
PR HRZH TMH SF-24 0.19+0.04mm , 3% 5 A HF 5 70,20+
0.05mm B 3230 ; 7 1E 5 2H K 0.28+0.06mm , & & T A HF
¥ 190.25£0.07mm , 5 J& 5 R A B 58 % BRAL G0 A BB 5y

134

145 5
B2 K5MERREESHFT NIBUTav B ROC Bk,

107 -
S

0.81
0.6r
0.4r

0.2

0.0 ) . . . |
0.0 0.2 0.4 0.6 0.8 1.0

145 B
Bl 3 K5MERREEHHIFTHER S ROC Mk,

AJRETHRAE, TR T 9B O IE RN AR 5T 9 NIBUTY
NIBUTav Jll ft (B 4 2R T RHE S OB 7S, % I8k i



Int Eye Sci, Vol.21, No.1 Jan. 2021 http.//ies.ijo.cn
Tel;029-82245172 85263940 Email .1JO.2000@ 163.com

ODHIR oS/

H

|

£

;'3

i ERERAEAT 02mm BEdES -

A
|
" 3
g
L}
Bl

o

0

13-4

Sm : % — - r i 7 r ; - ":f_ =z = % = rh
== ey

TR M“ s e AT RG SRS S UGB TRRES ST ETAE nﬂs,m‘w: B TR WK BB T RS T N NE

B4 KEMBREGZENTNRELER,
2 K5MERRZASHX NIBUTE B ROC 441 IR(%) %5 K5M RREZADIITFERIZER ROC 4547 i
NIBUT 43 AR A A \

Iy RE 1 K5M Sy &
BUT 43 J¥ iR i i 128 5M AR FEA A i e 12
TR 0 4(2.9) 79(56.4) 83 TR 49 12 61
Il At 4(2.9) 27(19.3)  20(14.3) 51 JeTHR 1 8 9
E# 4(2.9) 1(0.7) 1(0.7) 6 ot 50 20 70
&1t 8 32 100 140

%6 K5M RREZEADITITFERIZER ROC 547 i
®3 KM BRRLZEE ST NIBUTav B9 ROC 547 (%) POV
— KSM HR 240 25 H LR Feper A ot

BUT é}.fg NIBUTav ﬁE %-H_ q:ﬂﬁ EIFJFHﬁ

EH Il FHR FR 43 5 48
THR 6(4.3) 17(12.1)  60(42.9) 83 JEFHR 7 15 2
Il A 12(8.6)  37(26.4) 2(1.4) 51 it 0 20 20
EH 6(4.3) 0 0 6
ot 24 54 62 140

&4 KoM RRGEFHATHARS BER ROC 247 R(%)
TMH 43 J&

STt iR oy it
FHR 2(1.4) 23(16.4) 25
I A 10(7.1) 33(23.6) 43
EH# 67(47.9) 5(3.6) 72
At 79 61 140

B HR B A e Ik 25 S5 X iy X S i
AWFSY £ B E AR X, KRB 2 T8, Nichols
PR M N R R R E S A S TR 1
M 255 . HAIZE X 40 (] VH B 46 A5 22 58 5 Hong
IR A R AR BT, AW ST & B KSM IR R L5 54

HrAX B NIBUTS 5% MUK AT BUT 43 BE 2 i 1945 & R N 78.
6% ,ROC H1£E T M1 0.795, FRifEiR 4 0.042, P<0.01,
95% I B A= IX [A]  (0.712,0.878) ; KSM R 3% 43 BT A% %
NIBUTav 5% ¥ 52 W7 BUT 19454 % H73.6% ,ROC
LT ALK 0.853, FRifEIRH 0.033,P<0.01,95% 1 51X
] 47 (0.788,0.917) ; WEH K5M R 454 20 Hr A6t T BUT
Gy FES W B B R PR TR YT RO N M g
U, MZES R KSM B NIBUTE i2 T HR i i 28 T i
UM 0.740 R A 3K 80% ¥ 5% B R 67.59% , i i 1
NIBUTav 4351 4 0.798 .64.55% .83.33% ., & FFEESE @
i KSM AR /A {45 49 & X NIBUTS 55 BUT £ 1EAHC
(r=0.833,P<0.01) ,NIBUTav 5 BUT W [RIFEE TFAHSE (r=
0.727,P<0.01) , AHCAFFE "> & B KSM fEg R it &
PERIAT SE PR B4 19 BUT B3l , 6 THR2A 7 i oA B
SN AT 5. KSM IR 243 Hr {0 TMH 5 5 Hi ks 4512
135



ERRERIZE 2021 F 18 F£215 H1H
B93E.029- 82245172 85263940

http://ies.ijo.cn
BB {5%8:10.2000@ 163.com

Wi S Tt 5430 87.9% ,ROC fhZE T AL 40.795 , brifi
PR 0.044,P<0.01, HZESE RN KSM B9 TMH H012
W 1R B 28 R RN 0.660, 78U N 33.63% , F5 5
H 94.44% , FBIRWIE BAEBEAA—FE RSN KSM i —
FEARRT B HUAGL A B —FE 45 14 0 BE 12 Wil 6, %0 7 Sy B —

R XT B 12 Wi ey (B 3 AT SR 4 R B H 3l . IR
AAFFE 7 s TMH 5 S T o Bl i) {8 52 B 4 1 A 5%
BT LA, TMH R] LAAE g — Ff AR A2 AP AG I 532 S e TH I 73
W,

i NIBUTE 4545 TMH Xif - IR 9 #4855 1432 Wi ) R
BER 98% R 5 BE R 40% , IE 48 50 38% , FHVEIAK L
1.63, BAPERLSK L 0.05, LA L OR 4 32.6, i it NIBUTS
454 TMH 2 W1 IR 49 B8 =, W Re S B 22, %5 B A
AL T IR S Sy n] BT IR e A 1o ]
NIBUTf %54 TMH #£47 T IR 2 Wi B R 1512 1, U H
&, TiiEid NIBUTay 454 TMH X IR AG4R 5T S Wi R
Uy 86% ,F5 51 75% , IEWIFEE R 61% , BHHE I S%
FE3.44 BAPERIZR L 0.187, LLAE L OR O 18.39,, AHXS i
IZALE LW ) R ABURE FVR S HE AR A | e PR AT LG 24 %
HI,RERE RIG R B A Bk — 1 5%, EVib % ik
Bl KSM R 2 3 Mt A 53 A B 3R ¢ ik FrF, NIBUTav 2L H
NIBUTE BEEA IR S, i FASHIETE AR 94 A L ¢
JEREEAHNIE R , RIS TS WHERRTER I R . TR
AR B it 22 P ARG S AR IR R B , HL I RAE RN 2
R HAATE TR A2 T EAT 70 AT A 45 A B St 7] DR 25 A
KA Me B T 3 T T R 0022 5 R I Al ke
RAF, Do H AR O f R fA RSO R e %%, T
IR P E PR 5 AF S A 18 b IE) AT LA A2 3 [R5 1 AR A 1
[t REREREUIAR G, DA e i — A~ s LA AR 58 BT IR AY
AR AT B RIGRIR M — 2% 8
ik KSM 7E47 IR 12 W id 5 A O 3E A7 58 g 7 38 19 iF 52

K5M IR ERLEG 3BT T 1 IR 1 58— H B8 AR 40 B2
W B R B e AT REME R REAE e R T o BE 12
Wt By 7 RO B B ERR AT SERY AN H
B2k
1 Craig JP, Nichols KK, Akpek EK, et al. TFOS DEWS II Definition
and Classification report. Ocul Surf 2017;15:276e83
2 2B e bR S IR R 2 2017 4F T IR 2k i— b i TR
HiATees. PSR IRRRR 2019;37(3) :226-228
3R, T#, BRI, 4. Keratograph 5M MR R L5 &M A L3
FHRIE AR AR . ) 4R 2% 2018,;39( 13) :2006—2009
4 W&, KXFH, TR, %. Keratograph 5M IR R L5 & MU T
HRAZ Wb B BB TS, BB RL R 22441 2017538(1) : 11-16
5 WRLLSE, PhAIRE, K. Keratograph SM HR £ 254 M THR 2
VIt Ko o TR i 7 AN (L. By TR 25 4% 2020;41(1) :59-61,94
6 Asuncién AJ, Manuel CM, Jests MI, et al. Keratograph 5M As A
Useful And Objective Tool For Evaluating The Ocular Surface In Limbal
Stem Cell Deficiency. Clin Ophthalmol 2019;13.:2025-2033
7 Garcfa—Montero M, Rico—Del-Viejo L, Lorente—Veldzquez A, et al.
Repeatability of Noninvasive Keratograph SM Measurements Associated
With Contact Lens Wear. Eye Contact Lens 2019;45(6) :377-381

136

8 Wang A, Gu ZY, Liao RF, et al. Dry Eye Indexes Estimated by
Keratograph 5SM  of Systemic Lupus Erythematosus Patients without
Secondary Sjogren’s Syndrome Correlate with Lupus Activity. J
Ophihalmol 2019;29(8) :8509089

9 Soares A, Faria—Correia I, Franqueira N, et al. Effect of superior
blepharoplasty on tear film: objective evaluation with the Keratograph
SM-a pilot study. Arq Bras Ofialmol 2018;81(6) :471-474

10 Pérez Bartolomé F, Martinez de la Casa JM, Arriola Villalobos P, et
al. Ocular Redness Measured with the Keratograph 5M in Patients Using
Anti—-Glaucoma Eye Drops. Semin Ophthalmol 2018;33(5) :643-650

11 EZRW, G, T, 55 B A A 988 5i v & 48
VTR T R E M S . b [ BERE R 24 2 4 201948 (12)
1118-1121

12 b, ROcHE, R, F. NS FULTREE IR R M
Al EPRIRARE 2019;19(11) 19621966

13 7245, 20, AEMNLL, 55, MREFBES & RLET RS 7 T B DR 2L T
HR I PRVLER. 5% 2019;39(9) :945-949

14 £FF. AERAVEREZEG W AUES 5 T IR B MR YT
TR BEY7 RS 2019532(2) :115-116

15 XK, IRIE, FMHE, 5. BIHE 5 s & N TIHw0A
7AW BEAR)E THRAERLH Oculus AR 2254 20 M {SGEM H (997 305
Mr. HAerp BE242£F) 2017,35(12) :3169-3172

16 TEWE, BT, EARTE, S DU E ARG IR R LR G 4 i AL
e 20 N3 B A K IR AT A R MR TR T e R T IR 2 SR A IR
TR YRR, BDUR A4 (B4 2017538(4) :622-628,663
1TSS, BT, i, . AR AR RLE S 0 I (U0 T
AR/ ZERRIR YT P B T IR AR RACR. DU A4 (BR 24 )
2017;38(4) :637-640

18 HpARE 2 2 IR B2 o A B 2 2. T IR IR IR 297 L KR
(2013). HHEEHRFEZRAE 2013;49(1) 73

19 Jiang Y, Ye H, Xu J, et al. Noninvasive Keratograph assessment of
tear film break—up time and location in patients with age related cataracts
and dry eye syndrome. J Int Med Res 2014;42(2) :494-502

20 XUAHLE 325, B4R 45, TR, Jbmt: AR T R 201780

21 R, 0N, i, %, 38 Keratograph SM IR L L5504
AP T R A5 2 10 T B B W AR B D 6. W VL R 2 2 4l (R 2 )
2016;45(4) :422-428

22 Nichols KK, Mitchell GL, Zadnik K. The repeatability of clinical
measurements of dry eye. Cornea 2004;23(3) :272-285

23 Hong J, Sun X, Wei A, et al. Assessment of tearfilm stability in dry
eye with a newly developed keratograph. Cornea 2013;32(5) :716-721
24 VR PH , SR, X0, & Keratograph MR R LA M5 1%
GEO7 AT RETT 9 — Btk A, [ PRIRFL %K 2015515(5)
846-849

25 Ibrahim OM, Dogru M, Takano Y, et al. Application of visante
optical coherence tomography tear meniscus height measurement in the
diagnosis of dry eye disease. Ophthalmology 2010;117(10) ;:1923-1929
26 Altan— Yaycioglu R, Sizmaz S, Canan H, et al. Optical coherence
tomography for measuring the tear film meniscus: correlation with
schirmer test and tear—film breakup time. Curr Eye Res 2013;38(7):
736-742

27 EYRI, P, (U, SF. N AR il M IR e 45 A A T AO 4%
T2DM Fl/ SR iU A8 AR R AL [ PR AR B 2% 5 2019519 (6) -
1017-1021

28 PR, B T IR AYAE AR 5 RAE. AR IREBL A4 K 2016, 52
(7) :490-493



