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Abstract 

The purpose of the research is predicting the progression of primary glaucoma by discriminant method. 

Methods. The study involved 141 patients with stage I primary glaucoma and 145 patients with stage II primary glau-

coma. On the second day, in the morning, 2 ml of blood was taken, the analysis of which, counting the number of 

blood cells studied, was performed by the automated Sysmex XN-A1 system (Japan) and the calculation of the ana-

lyzed indices. Statistical processing of the obtained data was carried out on a computer and included the use of a 

discriminant method to create mathematical models that provide 95% error-free differentiation (classification) of pa-

tients with stage I and II primary glaucoma. 

Results. A comparative assessment of the indices of weak immune inflammation among patients with the progres-

sion of the first glaucoma relative to patients without the progression of primary glaucoma revealed significant differ-

ences in all the indices under consideration. In accordance with the highest informative value of the SIRI and AISI 

indexes, the following model was developed by discriminant analysis: Y1 = –12,561 + 0,69X1 + 0,08X2, and for pa-

tients without progression of primary glaucoma, the model Y2 = –4,768 + 0,085X1 + 0,024X2. It was found that discri-

minant models mistakenly assigned 13,25% of patients with primary glaucoma progression to the group of patients 

without primary glaucoma progression. However, discriminant models were classified into the group of patients with-

out primary glaucoma progression, 12,81% with primary glaucoma progression. 

Conclusion. The use of the discriminant method and the SIRI and AISI indexes allowed us to develop a discriminant 

model that makes it possible to differentiate patients with primary glaucoma progression from patients without primary 

glaucoma progression with the required quality. 
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18,9±1,76%, ?5@5=5A5==>3> >AB@>3> 
=0@CH5=8O <>73>2>3> :@>2>>1@0I5=8O 
11,4±1,12% 8 10,8±1,34% A>>B25BAB25=-
=> A =54>AB>25@=K< @07;8G85< 2> 2A5E 
A;CG0OE (p > 0,05). 

�@8B5@8O< 2:;NG5=8O 2 2K45;5=-
=K5 3@C??K O2;O;8AL =0;8G85 I-9 8 II-9 

AB0488 ?5@28G=>9 3;0C:><K. � 8AA;5-
4>20=85 =5 2:;NG0;8AL ?0F85=BK A >AB-
@K<8 2>A?0;8B5;L=K<8 701>;520=8O<8, 
=>2>>1@07>20=8O<8, 0;;5@38G5A:8<8 
@50:F8O<8, A0E0@=K< 48015B><, <>;>65 
60 ;5B 8 AB0@H5 74 ;5B, A 0CB>8<<C==>9 
?0B>;>3859, A 4@C38<8 >DB0;L<>;>38-
G5A:8<8 701>;520=8O<8. 

!0 2B>@>9 45=L 2 CB@5==55 2@5<O 
?@>872>48;AO 701>@ :@>28 2 :>;8G5AB25 
2 <;, 0=0;87 :>B>@>9 A ?>4AGёB>< :>;8-
G5AB20 87CG5==KE :;5B>: :@>28 2K?>;-
=O;AO 02B><0B878@>20==>9 A8AB5<>9 
Sysmex XN-A1 (/?>=8O). � 40;L=59H5< 
?>A;5 ?>;CG5=8O 40==KE > :>;8G5AB25 
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;59:>F8B>2, =59B@>D8;>2, ;8<D>F8B>2, 
<>=>F8B>2 8 B@><1>F8B>2 ?@>872>48BAO 
@0AGёB 0=0;878@>20==KE 8=45:A>2 NLR 
(>B=>H5=85 =59B@>D8;>2 : ;8<D>F8-
B0<), PLR (B@><1>F8B>2 : ;8<D>F8B0<), 
LMR (;8<D>F8B>2 : <>=>F8B0<), SIRI 
(:>;8G5AB2> =59B@>D8;>2, C<=>65==>5 
=0 >B=>H5=85 <>=>F8B>2 8 ;8<D>F8-
B>2), SII (:>;8G5AB2> B@><1>F8B>2, 
C<=>65==>5 =0 >B=>H5=85 =59B@>D8-
;>2 8 ;8<D>F8B>2). �=45:A AISI @0A-
AG8BK20;AO :0: ?@>872545=85 01A>;NB-
=>3> :>;8G5AB20 <>=>F8B>2, =59B@>D8-
;>2, B@><1>F8B>2, 45;5==>5 =0 :>;8G5-
AB2> ;8<D>F8B>2. 

%B0B8AB8G5A:0O >1@01>B:0 ?>;CG5=-
=KE 40==KE ?@>2545=0 =0 -�  8 2:;N-
G0;0 ?@8<5=5=85 48A:@8<8=0=B=>3> <5-
B>40 4;O A>740=8O <0B5<0B8G5A:8E <>-
45;59, >15A?5G820NI8E A 95% 157>H8-
1>G=>9 25@>OB=>ABLN 48DD5@5=F80F8N 
(:;0AA8D8:0F8N) ?0F85=B>2 A I-9 8 II-9 

AB04859 ?5@28G=>9 3;0C:><K. #5@2>=0-
G0;L=> ?@>2545= >4=>D0:B>@=K9 0=0;87 
>F5=:8 AB0B8AB8G5A:8E @07;8G89 87C-
G5==KE 8=45:A>2 A;01>3> 8<<C==>3> 
2>A?0;5=8O ?> =5?0@0<5B@8G5A:><C :@8-
B5@8N X2. #>A;5 2K45;5=8O =081>;55 
8=D>@<0B82=KE 8=45:A>2 A;01>3> 8<-
<C==>3> 2>A?0;5=8O ?@8<5=O;AO 48A-
:@8<8=0=B=K9 <5B>4. #@8 MB>< ?0F85=-
BK A I-9 AB04859 ?5@28G=>9 3;0C:><K 

CA;>2=> >1>7=0G0;8AL :0: :;0AA G_1:0, 0 
?0F85=BK A II AB04859 ?5@28G=>9 3;0C-
:><K :0: :;0AA G_2:1. )>@>H55 :0G5-
AB2> @07@01>B0==KE 48A:@8<8=0=B=KE 
<>45;59 ?@8=8<0;>AL B>340, :>340 ?@>-
F5=B >H81>G=>9 :;0AA8D8:0F88 =5 
?@52KH0; 15% 4;O :064>3> 8AA;54C5-
<>3> :;0AA0. "F5=:0 :0G5AB20 A>740=-
=KE 48A:@8<8=0=B=KE <>45;59 ?@>25-
45=0 ?> @0AAB>O=8N  0E0;0=>18A0 [12]. 

#@>25@:0 045:20B=>AB8 <>45;59 ?@>25-
45=0 =0 >1CG0NI59 :>=B@>;L=>9 2K-
1>@:5 74>@>2KE ?0F85=B>2 (n = 96). 

$9;G?PF4FO < <I B5EG:89A<9 

%@02=8B5;L=0O >F5=:0 8=45:A>2 
A;01>3> 8<<C==>3> 2>A?0;5=8O A@548 
?0F85=B>2 ?@>3@5AA8@>20=88 ?5@28G=>9 
3;0C:><K >B=>A8B5;L=> ?0F85=B>2 157 
?@>3@5AA8@>20=8O ?5@28G=>9 3;0C:><K 
2KO28;0 4>AB>25@=K5 @07;8G8O ?> 2A5< 
@0AA<0B@8205<K< 8=45:A0< (B01;. 1). 
#@8 MB>< C ?0F85=B>2 A ?@>3@5AA8@>20-
=85< ?5@28G=>9 3;0C:><K <0:A8<0;L=> 
1K; 2KH5 8=45:A SIRI ?> >B=>H5=8N : 
?0F85=B0< 157 ?@>3@5AA8@>20=8O ?5@-
28G=>9 3;0C:><K – ?@52KH5=85 A>AB02-
;O;> 2,58 @070. �=45:A AISI B0:65 1K; 
7=0G8B5;L=> 2KH5 C ?0F85=B>2, C :>B>-
@KE 4803=>AB8@>20=> ?@>3@5AA8@>20=85 
?5@28G=>9 3;0C:><K A ?@52KH5=85< 
2,12 @070 B0:>2>3> 3@C??K A@02=5=8O.  

&45?<J4 1. #>:070B5;8 8=45:A>2 A;01>3> 8<<C==>3> 2>A?0;5=8O A@548 ?0F85=B>2 A ?@>3@5AA8@>20=85< 
8 157 ?@>3@5AA8@>20=8O ?5@28G=>9 3;0C:><K (M±SD, x109/;) 

Table 1. Indices of weak immune inflammation among patients with and without progression of primary 
glaucoma (M±SD, x109/l) 

�=45:A A;01>3>  
8<<C==>3> 2>A?@8OB8O 

#0F85=BK 157 ?@>3@5AA8@>-
20=8O ?5@28G=>9 3;0C:><K 

#0F85=BK A ?@>3@5AA8@>20-
=85< ?5@28G=>9 3;0C:><K 

p 

NLR 1,78±0,12 2,55±0,14 0,0024 

PLR 101,12±5,95 129,37±8,12 0,0019 

LMR 4,83±0,36 3,14±0,29 0,0012 

SIRI 0,73±0,09 1,89±0,32 0,0010 

SII 369,08±8,97 539,81±16,41 0,0015 

AISI 274,5±9,48 582,9±13,6 0,0022 
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%CI5AB25==K<8 >:070;8AL ?>2K-
H5=85 8=45:A>2 SII 8 NLP C ?0F85=B>2 
A ?@>3@5AA8@>20=85< ?5@28G=>9 3;0C-
:><K, E>BO MB> @07;8G85 1K;> <5=L-
H8<, G5< 4;O @0=55 @0AA<>B@5==KE 8=-
45:A>2 SIRI 8 AISI. !0@O4C A MB8< ?@>-
3=>78@>20=85 ?5@28G=>9 3;0C:><K A>-
?@>2>640;>AL 4>AB>25@=K< A=865=85< 
8=45:A>2 LMR, :>B>@K9 1K; ?@8 MB>< 2 
1,54 @070 =865, G5< 2 3@C??5 157 ?@8-
7=0:>2 ?@>3@5AA8@>20=8O ?5@28G=>9 
3;0C:><K.  

� A>>B25BAB288 A =082KAH59 8=-
D>@<0B82=>ABLN 8=45:A>2 SIRI, AISI 
<5B>4>< 48A:@8<8=0=B=>3> 0=0;870 
@07@01>B0=0 A;54CNI0O <>45;L:  

Y1 = –12,561 + 0,196X1 + 0,058X2, 

345 Y1 – 3@C??0 ?0F85=B>2 A ?@>3@5AA8-
@>20=85< ?5@28G=>9 3;0C:><K; X1 – 25-
;8G8=0 8=45:A0 SIRI; X2 – 25;8G8=0 8=-
45:A0 AISI. 

�;O ?0F85=B>2 157 ?@>3@5AA8@>20-
=8O ?5@28G=KE 3;0C:><K <>45;L Y2, 

?>AB@>5==0O A CGёB>< 8=45:A>2 A;01>3> 
8<<C==>3> 2>A?0;5=8O, 8<55B 284 

Y2 = –4,768 + 0,085X1 + 0,024X2, 

345 Y2 – 3@C??0 ?0F85=B>2 157 ?@>3@5A-
A8@>20=8O ?5@28G=>9 3;0C:><K; X1 – 
25;8G8=0 8=45:A0 SIRI; X2 – 25;8G8=0 
8=45:A0 AISI. 

�45:20B=>ABL A>740==KE 48A:@8-
<8=0=B=KE <>45;59 4;O 48DD5@5=F80-
F88 ?0F85=B>2 A ?@>3@5AA8@>20=85< 
?5@28G=>9 3;0C:><K ?@>2545=0 ?> @0A-
AB>O=8N  0E0;0=>18A0 (B01;. 2). 'AB0-
=>2;5=>, GB> 48A:@8<8=0=B=K5 <>45;8 
>H81>G=> >B=5A;8 13,25% ?0F85=B>2 A 
?@>3@5AA8@>20=85< ?5@28G=>9 3;0C:>-
<K 2 3@C??C ?0F85=B>2 157 ?@>3@5AA8-
@>20=8O ?5@28G=>9 3;0C:><K. "4=0:> 
48A:@8<8=0=B=K5 <>45;8 :;0AA8D8F8-
@>20;8 2 3@C??C ?0F85=B>2 157 ?@>-
3@5AA8@>20=8O ?5@28G=>9 3;0C:><K 

(12,81%) A ?@>3@5AA8@>20=85< ?5@28G-
=>9 3;0C:><K. 

&45?<J4 2. $0AAB>O=85  0E0;0=>18A0 4;O 48A:@8<8=0=B=KE <>45;59 ?> ?>:070B5;O< A;01>3>  
                    8<<C==>3> 2>A?0;5=8O 

Table 2. Mahalanobis distance for discriminant models based on indicators of weak immune inflammation 

�>4 ?@87=0:0 Observed G_1:0 G_2:1 

1 G_1:0 23,612 8,622 

2 G_1:0 20,879 8,796 

3 G_1:0 21,625 9,012 

4 G_1:0 21,786 7,864 

5 G_1:0 25,404 11,231 

6 G_1:0 19,847 6,742 

7 G_1:0 14,976 12,764 

8 G_2:1 14,274 8,109 

9 G_2:1 16,512 11,257 

10 G_2:1 22,843 18,064 

11 G_2:1 18,407 12,745 

12 G_2:1 16,351 10,109 

13 G_2:1 22,549 13,544 

14 G_2:1 12,874 17,095 
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� >B;8G85 >B ?>;CG5==KE =0<8 @5-
7C;LB0B>2, 2 @0=55 2K?>;=5==>< 8AA;5-
4>20=88 [13] 48A:@8<8=0=B=K9 0=0;87 
8A?>;L7>20;AO 4;O 48DD5@5=F80F88 
?5@28G=>9 3;0C:><K ?> :><?;5:AC 30=-
3;8>7=KE :;5B>: <0:C;K, 3>;>2:8 7@8-
B5;L=>3> =5@20 8 A;>N =5@2=KE 2>;>:>= 
A5BG0B:8 >B ?0F85=B>2 A ?>4>7@5=85< =0 
3;0C:><C. 'AB0=>2;5=K AB0B8AB8G5A:8 

7=0G8<K5 @07;8G8O 2 A@54=8E 7=0G5=8OE 
:><?;5:A0 30=3;8>7=KE :;5B>: <0:C;K, 
3>;>2:8 7@8B5;L=>3> =5@20 8 A;>O =5@2-
=KE 2>;>:>= A5BG0B:8, :>B>@K5 >:070-
;8AL =865 C ?0F85=B>2 A ?5@28G=>9 
3;0C:><>9. "4=0:>, ?>A:>;L:C A@54=89 
2>7@0AB ?0F85=B>2 2 3@C??0E >:070;AO 
=5>48=0:>2K<: 61,2±10,5 ;5B C ?0F85=-
B>2 A ?5@28G=>9 3;0C:><>9 8 54,26±9,37 
;5B (p < 0,001) C ;8F A ?>4>7@5=85< =0 
3;0C:><C, B> 4;O 8A:;NG5=8O 2;8O=8O 
2>7@0AB0 ?@>2545=0 :>@@5:B8@>2:0 ?0-
@0<5B@>2 A CGёB>< 2>7@0AB0. #>A;5 :>@-
@5:B8@>2:8 4>AB>25@=K5 @07;8G8O A>-
E@0=8;8AL 4;O 2KH5=0720==KE ?0@0-
<5B@>2 (p < 0,001). �A?>;L7>20=85 48A-
:@8<8=0=B=>3> 0=0;870 4;O 48DD5@5=-
F80F88 ?0F85=B>2 A ?5@28G=>9 3;0C:>-
<>9 >B ;N459 A ?>4>7@5=85< =0 3;0C-
:><C ?>:070;>, GB> =08;CGH59 48A:@8-
<8=0=B=>9 A?>A>1=>ABLN >1;0405B 
:><?;5:A 30=3;8>7=KE :;5B>: 2 =86-
=59 28A>G=>9 >1;0AB8 8 A CGёB>< MB>3> 
@07@01>B0=0 48A:@8<8=0=B=0O <>45;L 
Y = –6,609+0,090x1, 345 x1 – :><?;5:A 
30=3;8>7=KE :;5B>: 2 =86=59 28A>G=>9 
>1;0AB8. 

�8A:@8<8=0=B=K5 <>45;8, A>740=-
=K5 4@C38<8 02B>@0<8 [14], 2:;NG0;8 2 
:0G5AB25 ?5@5<5==KE 25@B8:0;L=>5 A>-
>B=>H5=85 G0H:8/48A:0 7@8B5;L=>3> 
=5@20, A@54=NN B>;I8=C, B>;I8=C 
=86=53> ?>;CH0@8O, => 8E 4803=>AB8-
G5A:0O A?>A>1=>ABL >:070;0AL =865 @0-
=55 @0AA<>B@5==>9, ?>A:>;L:C 02B>@K 
2:;NG8;8 2 48A:@8<8=0=B=CN <>45;L 

45<>3@0D8G5A:85 D0:B>@K, @5D@0:F8-
>==K5 >H81:8. #>A;54=85 >:070;8AL 
AB0B8AB8G5A:8 7=0G8<K<8. �@><5 B>3>, 
=5 1K;0 ?>4B25@645=0 MDD5:B82=>ABL 
48A:@8<8=0=B=>9 <>45;8 =0 =57028A8-
<>9 2K1>@:5. 

�A?>;L7>20;8AL ?0@0<5B@K B>;I8-
=K 7@8B5;L=>3> =5@20, A;>O =5@2=KE 
2>;>:>= A5BG0B:8 8 >1I59 B>;I8=K <0-
:C;K 4;O @07@01>B:8 48A:@8<8=0=B=>9 
<>45;8, ?>;CG5=0 4>AB0B>G=0O 5ё @5-
7C;LB0B82=>ABL [13]. "4=0:> >:>=G0-
B5;L=0O 48A:@8<8=0=B=0O <>45;L =5 
2:;NG0;0 B>;I8=C <0:C;K 8 ?>:070B5-
;8 ;N459 A ?>4>7@5=85< =0 3;0C:><C. 

#> A@02=5=8N A =0H59 48A:@8<8-
=0=B=>9 <>45;LN @0AA<>B@5==K5 <>45-
;8 =5 2:;NG0;8 8=45:AK A;01>3> 8<-
<C==>3> 2>A?0;5=8O, :>B>@K5 O2;ONBAO 
1>;55 M:>=><8G=K<8 ?@8 >?@545;5=88. 
�A?>;L7>20==K5 =0<8 8=45:AK ?@8<5-
=O;8AL 4@C38<8 8AA;54>20B5;O<8 4;O 
@07@01>B:8 @53@5AA8>==KE <>45;59. � 
G0AB=>AB8, ?>:070=0 2 <=>3><5@=>< @5-
3@5AA8>==>< 0=0;875 CAB>9G820O 0AA>-
F80F8O <564C ;>30@8D<>< 8=45:A0 
SIRI (87-70 0AA8<5B@8G=>3> 53> >?@545-
;5=8O) A @0728B85< ?5@28G=>9 3;0C:>-
<K ?@8 ", = 1,24 (95% �� 1,07-1,44, 

p < 0,005) [5]. "4=0:> 02B>@K AG8B0NB, 
GB> A>740==0O 8<8 @53@5AA8>==0O <>-
45;L =5 CG8BK205B 284 8 =5 <>65B ?@8-
<5=OBLAO 4;O 48DD5@5=F80;L=>9 480-
3=>AB8:8 8 ?@>3=>78@>20=8O ?@>3@5A-
A8@>20=8O ?5@28G=>9 3;0C:><K ?> 8=-
45:A0< A;01>3> 8<<C==>3> 2>A?0;5=8O 
8 =5>1E>48<K 40;L=59H85 8AA;54>20-
=8O. 

�06=>ABL ?@548:B82=>3> ?>4E>40 C 
?0F85=B>2 A ?@>3@5AA8@>20=85< I-9 AB0-
488 2> II-N AB048N ?5@28G=>9 3;0C:>-
<K ?@>45<>=AB@8@>20=0 2 =0H5< 8A-
A;54>20=88, 2 E>45 :>B>@>3> CAB0=>2;5-
=K =5 B>;L:> @07=>=0?@02;5==K5 87<5-
=5=8O 2 25;8G8=0E 8=45:A>2 A8AB5<=>3> 
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8<<C==>3> 2>A?0;5=8O, => 8 ?@>3=>-
AB8G5A:0O A?>A>1=>ABL 0=0;878@C5<KE 
8=45:A>2, :>B>@0O >:070;0AL =082KAH59 
4;O 8=45:A>2 SIRI 8 SII, :>B>@K5 2 4@C-
38E 8AA;54>20=8OE 4> =0AB>OI53> 2@5-
<5=8 =5 @0AA<0B@820;8AL 2 0A?5:B5 ?@>-
3=>78@>20=8O, ?@>3@5AA8@>20=8O 3;0C-
:><0B>7=>3> ?@>F5AA0. �<5AB5 A B5< 87-
25AB=> >1 CG0AB88 8=45:A0 PLR 2 ?@>-
3@5AA8@>20=88 70:@KB>C3>;L=>9 3;0C-
:><K, :>340 >= 1K; 7=0G8B5;L=> 2KH5 2 
3@C??5 ?@>3@5AA8@>20=8O, G5< 2 3@C??5 
157 ?@>3@5AA8@>20=8O =0720==>3> D5=>-
B8?0 3;0C:><K [15]. � MB>< 8AA;54>20-
=88 A@54=55 7=0G5=85 PLR 1K;> 7=0G8-
B5;L=> 2KH5 2 3@C??5 A ?@>3@5AA8@>20-
=85<, G5< 2 3@C??5 157 ?@>3@5AA8@>20-
=8O. �@><5 B>3>, =0H5 8AA;54>20=85 
?>:070;>, GB> 1>;55 2KA>:89 PLR 1K; 
D0:B>@>< @8A:0 ?@>3@5AA8@>20=8O 70-
:@KB>C3>;L=>9 3;0C:><K 8 GB> 1>;55 
2KA>:89 8AE>4=K9 PLR 1K; A2O70= A 
?@54?>;0305<K< ?@>3@5AA8@>20=85< 
?>B5@8 ?>;59 7@5=8O ?@8 3;0C:><5 2 
1>;LH>9 2K1>@:5 ?0F85=B>2 A 70:@KB>-
C3>;L=>9 3;0C:><>9. #0F85=BK A 1>;55 
2KA>:8< PLR 45<>=AB@8@>20;8 1>;55 
1KAB@>5 ?@>3@5AA8@>20=85 ?>B5@8 ?>-
;59 7@5=8O 8 A 1>;LH59 25@>OB=>ABLN 
45<>=AB@8@>20;8 ?@>3@5AA8@CNI55 ?>-
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