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Jagdmo:

35309630 L
3000, | ey | rey | o) | e | o) | o) | o) | o) | e | )
8¢ || 5 0 |15 |2 |25 |30 |35 |40 |45
pH 720 | 7.35 | 747 | 737 | 744 | 745 | 751 | 7.38 | 7.36 | 7.17

7 2 6 9 6 4 6 2 6 7

pCO2 | 54.1 | 43.6 | 424 | 36.1 | 40.2 | 354 | 37.1 | 36.2 | 36.7 | 50.2 | mmH

pO2 48.1 | 41.6 | 169 | 240 | 139 | 68.1 | 179 | 72.5 | 41.6 | 32.9 | mmH

ctHb 142 | 105 | 95 84 174 | 123 | 106 | 67 79 43 g/L

Hctc 434 | 322 | 29.1 | 258 | 534 | 37.6 | 324 | 204 | 243 | 13.1 | %

sO2 75.7 | 74.7 | 99.6 | 100. | 99.7 | 95.2 | 100. | 944 | 76.5 | 42.1 | %

FO2H | 71.5 | 733 | 979 | 98.8 | 98.2 | 933 | 984 | 924 | 74.8 | 42 %

FCOH | 4.5 1.1 0.6 0.8 0.7 1.4 1.1 1 1.2 1 %

FHHb | 23 248 | 0.4 -02 103 4.7 -02 | 55 23 577 | %

FMet 1 0.8 1.1 06 |08 |06 |07 1.1 1 0.3 %
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Hb
cKa+ | 2.7 3.7 3.7 3.4 3 3.4 3.7 3.1 3.6 3.7 mmol/
L
¢ Na+ 144 139 139 127 133 127 126 146 151 152 | mmol/
L
¢ Ca|088 091 |08 |09 099 | 1.6 1.01 | 095 | 1.14 | 0.57 | mmol/
2+ L
¢CL- | 105 | 103 | 99 96 101 | 93 89 114 | 119 | 113 | mmol/
L
cGlu 8.5 5.3 7.1 10.1 | 5.2 4.3 5 49 6.9 4.4 mmol/
L
cLac 2.7 1 1.5 1.4 1.9 2.1 1 1 1 2.6 mmol/
L
CRP <5,0 | 143 | 38 200 | 281 | 139 | 78 56 37 164 | mg/L
Whbce 524 | 146 | 9.87 | 9.78 | 14.1 | 40.8 | 32.5 | 282 | 9.36 | 8.95
7 8 4
Lym 14 32 103 | 2.9 2.1 0.4 3 3.6 53 3.9
Fib 128 505 320 | 579 | 620 | 478 | 380 | 286 | 236 193 mg/dl
ProCa | 0.6 52 3.8 4.2 3.6 5.5 6.7 8.2 11.3 | 126
35309630 2.
3536, | ey QLRI | LRI QLRI | LRI QLRI | LRI QLRI | LRI QLRI
arp. |1 5 0 |15 |20 |25 |30 |35 |40 |45
pH 731 | 744 | 743 | 739 | 747 | 742 | 751 | 7.48 | 744 | 748
pCO2 | 42.0 | 34.0 | 40.5 | 343 | 43.0 | 539 | 38.1 | 41.5 | 46.1 | 414 | mm
0 0 0 0 0 0 0 0 0 0 HG
pO2 216. | 130. | 44.0 | 191. | 116. | 333 | 80.0 | 76.0 | 45.0 | 82.0 | mm
00 00 0 00 00 0 0 0 0 0 HG
ctHb | 127. | 105. | 85.0 | 105. | 112. | 119. | 130. | 118. | 102. | 124. | g/L
00 00 0 00 00 00 00 00 00 00
Hete | 39.0 | 32.2 | 26.1 | 32.1 | 345 | 36.5 | 39.0 | 36.1 | 31.1 | 38.1 | %
0 0 0 0 0 0 0 0 0 0
sO2 99.8 | 99.3 | 78.0 | 99.8 | 99.3 | 60.2 | 969 | 954 | 784 | 96.7 | %
0 0 0 0 0 0 0 0 0 0
FO2 96.9 | 974 | 76.5 | 97.7 | 99.5 | 58.9 | 95.1 | 949 | 779 | 950 | %
Hb 0 0 0 0 0 0 0 0 0 0
FCO | 1.80 | 0.70 | 1.00 | 0.80 | 1.00 | 1.10 | 1.30 | 1.00 | 1.10 | 1.00 | %
Hb
FHH | 0.20 | 0.70 | 21.6 | 0.20 | 0.70 | 39.0 | 3.00 | 4.60 | 21.5 | 3.20 | %
b 0 0 0
FMet | 1.10 | 1.20 | 0.90 | 1.30 | - 1.00 | 0.60 | - - 0.80 | %
Hb 1.20 0.50 | 0.50
¢ Ka | 480 | 350 | 3.50 | 3.60 | 3.70 | 3.50 | 4.10 | 3.70 | 3.40 | 3.60 | mmo
+ I/L
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c 144. | 146. | 141. | 140. | 145. | 138. | 137. | 137. | 140. | 142. | mmo
Na+ 00 00 00 00 00 00 00 00 00 00 I/L
¢ Ca| 083 068 |1.10 | 1.03 | 0.70 | 0.82 | 0.84 | 0.94 | 0.73 | 0.90 | mmo
2+ I/L
¢ CL | 116. | 108. | 106. | 110. | 100. | 92.0 | 95.0 | 98.0 | 97.0 | 102. | mmo
- 00 00 00 00 00 0 0 0 0 00 I/L
cGlu | 870 | 5.50 | 6.40 | 520 | 4.70 | 430 | 5.50 | 4.40 | 3.70 | 4.90 | mmo
I/L
cLac 1.20 | 1.80 | 0.90 | 0.60 | 0.60 | 0.80 | 0.80 | 0.60 | 0.80 | 0.70 | mmo
I/L
CRP | 35.0 | 226. | 201. | 122. | 67.0 | 46.0 | 87.0 | 56.0 | 43.0 | 35.0 | mg/L
0 00 00 00 0 0 0 0 0 0
Whbce 163 | 955 | 106 | 832 | 163 | 875 | 16.3 | 12.8 | 11.3 | 9.55
8 1 0 8 7 2
Lym 139 | 22,6 | 147 | 158 | 105 | 150 | 139 | 17.2 | 19.6 | 22.6
0 0 0 0 0 0 0 0 0 0
Fib 331. | 415. | 398. | 326. | 298. | 259. | 305. | 289. | 263. | 242. | mg/d
00 00 00 00 00 00 00 00 00 00 1
Pro 2.1 3.7 4.9 7.7 6.30 | 520 | 7.20 | 3.40 | 1.90 | 0.80
Ca
353309630 3.
3536, | pe QR LR LR QLRI QLRI QLRI QLRI QLRI QLRI
50 v g1 95 910 ] g 15|20 25 30 35 40 45
pH 73 |74 |74 |74 | 755 | 737 | 740 | 7.39 | 7.46 | 7.44
33 07 37 54
pCO2 | 46. | 40 38 36. | 40.6 | 40.0 | 289 [ 293 | 313 | 364 | mmH
2 2 0 0 0 0 0 0 G
pO2 252 | 129 | 109 | 137 | 158. | 163. | 116. | 909 | 97.5 | 41.4 | mmH
00 00 00 0 0 0 G
ctHb 95 75 90 89 90.0 | 104. | 97.0 | 89.0 | 100. | 163. | g/L
0 00 0 0 00 00
Hcte 29 23 27. | 27. | 275 | 31.8 | 29.8 | 272 | 306 |499 | %
4 4 0 0 0 0 0 0
sO2 100 1 99. | 98. | 99. | 998 | 995 (987 |973 | 978 | 73.0 | %
1 5 9 7 0 0 0 0 0 0
FO2H | 98 98. | 97. [ 97. | 976 | 979 | 973 |957 | 960 | 71.7 | %
b 5 1 8 0 0 0 0 0 0
FCO 1.1 108 [07 |1 1.00 | 0.60 | 0.60 | 0.90 | 0.60 | 1.10 | %
Hb
FHHb | -0.1 | 0.5 1.1 103 {020 | 050 | 130 270 | 220 | 265 | %
0
FMet | 1 0.2 1.1 109 |120 | 1.00 | 0.80 | 0.70 | 1.20 | 0.70 | %
Hb
c Ka |33 |39 |26 |3 390 | 340 | 390 | 3.40 | 3.50 | 3.80 | mmol
+ /L
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cNa+ | 148 | 147 | 136 | 132 | 143. | 142. | 138. | 138. | 133. | 128. | mmol
00 00 00 00 00 00 /L
¢c Ca|07 |09 |08 |07 |08 |077 |08l |0.87 |08 |0.67 | mmol
2+ 2 2 1 /L
¢c CL | 108 | 112 | 101 | 95 103. 105. 105. 106. | 99.0 | 91.0 | mmol
- 00 00 00 00 0 0 /L
cGlu 12. 7.4 6.2 9.2 6.80 | 540 | 6.10 | 5.30 | 7.50 | 5.80 | mmol
8 /L
cLac 26 |08 |08 |13 |140 080 |0.70 |0.80 | 0.50 | 1.20 | mmol
/L
CRP <5, |99 153 | 228 | 205. | 221. | 127. | 117. | 44.0 | 8.60 | mg/L
0 00 00 00 00 0
Whbce 10. 9.5 10. 9.6 15.6 17.0 13.5 11.8 12.8 | 7.87
84 6 8 2 2 7 1 6 7
Lym 58. 8.2 12. 14. 9.80 11.8 10.7 10.1 | 22.8 | 28.9
8 2 9 0 0 0 0 0
Fib 178 | 394 | 407 | 415 | 403. | 389. | 353. | 323. | 304. | 233. | mg/dl
00 00 00 00 00 00
Pro 1.1 1.7 |28 |35 |730 |860 |630 |280 | 1.30 |0.70
Ca
35309630 4
83’-{’(‘] QR QLRI | LRI QLRI QLRI QI QLRI QI QI QLRI
319‘{’- 91 5 10 15 20 25 30 35 40 45
32 ¥
pH 72 |73 | 739 | 743 | 7.50 | 743 | 736 | 743 | 7.33 | 7.29
51 52 2 5
pCO | 43. | 38 37 362 | 38.6 | 38.3 | 385 | 28.7 | 299 | 33.6 | mm
2 2 0 0 0 0 0 0 HG
pO2 243 | 126 | 103 112 148. 152. | 956 | 893 | 814 | 53.2 | mm
00 00 0 0 0 0 HG
ctHb | 98 77 93 91 93.0 | 108. 101. | 92.0 | 104. 168. | g/L
0 00 00 0 00 00
Hcte | 29 23 274 | 274 | 275 | 31.8 | 298 | 272 | 30.6 | 499 | %
0 0 0 0 0 0
sO2 98. [ 96. | 97.6 | 97.7 | 973 | 97.6 | 97.5 | 956 | 95.7 | 70.0 | %
2 9 0 0 0 0 0 0
FO2 101 | 101 | 99.1 | 999 | 993 | 978 | 954 | 942 | 954 | 683 | %
Hb .5 0 0 0 0 0 0
FCO 1.2 0.9 0.8 0.9 0.80 | 0.80 | 0.70 | 0.80 | 0.50 | 0.90 | %
Hb
FHH |-0.2 | 03 | 0.7 0.6 0.50 | 0.60 | 1.10 | 2.60 | 4.60 | 21.3 | %
b 0
FMet | 1.1 | 0.3 1.3 1 1.10 | 1.10 [ 0.90 | 0.80 | 1.30 | 0.80 | %
Hb
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c Ka|35 |39 |28 2.8 320 | 3.60 | 3.80 | 3.10 | 3.50 | 3.70 | mmo
/L
c 152 | 156 | 128 127 143. | 144. | 1.40 | 1.50 | 131. | 126. | mmo
Na+ 00 00 00 00 /L
¢c Ca|06 |08 |072 072 076 | 0.71 | 0.82 | 0.86 | 0.86 | 0.68 | mmo
2+ 2 3 /L
¢ CL | 105 | 110 | 96 93 102. | 103. | 104. | 104. | 98.0 | 96.0 | mmo
- 00 00 00 00 0 0 /L
cGlu | 11. |79 | 64 9.3 6.50 | 5.60 | 6.70 | 540 | 6.80 | 5.60 | mmo
9 /L
cLac |24 |09 |09 1.6 1.50 | 090 | 0.80 | 0.90 | 0.60 | 1.10 | mmo
/L
CRP | 16 92 138 | 205 198. | 213. | 123. | 99.0 | 36.0 | 8.60 | mg/L
00 00 00 0 0
Wbe |95 |79 |946 | 945 | 13.8 | 159 | 11.8 | 10.8 | 9.86 | 6.34
3 4 0 0 0 0
Lym |53 |72 106 | 146 | 8.70 | 9.96 | 9.94 | 996 | 203 | 24.6
0 0
Fib 203 | 376 | 406 | 486 | 436. | 386. | 352. | 315. | 289. | 227. | mg/d
00 00 00 00 00 00 1
Pro 09 |23 |34 3.9 7.40 | 830 | 6.10 | 3.70 | 2.30 | 0.80
Ca
353309630 5.
35306 | e QLRI | KRJ QLRI | LRI QLRI QLRI QLRI QLRI QLRI
. 91 5 10 15 20 25 30 35 40 45
56 §.
pH 72 |73 736 | 7.35 | 448 | 736 | 7.36 | 7.26 | 7.46 | 7.31
3 8 1 3
pCO | 48. | 42. | 413 | 38.6 | 39.6 | 40.2 | 29.6 | 323 | 36.8 | 359 | mm
2 6 3 0 0 0 0 0 0 HG
pO2 244 | 163 | 123 135 | 146. | 158. | 112. | 87.6 | 91.5 | 38.6 | mm
00 00 00 0 0 0 HG
ctHb | 89 73 82 86 91.0 | 109. | 95.0 | 83.0 | 102. | 153. | g/L
0 00 0 0 00 00
Hete | 27 24 26.8 | 26.8 | 26.7 | 293 | 283 | 273 |29.6 | 435 | %
0 0 0 0 0 0
sO2 99. | 94. | 982 | 982 |98.6 |994 | 976 |965 | 963 | 693 | %
6 6 97 0 0 0 0 0 0
FO2 101 | 100 | 994 | 98.6 | 994 | 98.6 | 97.6 | 97.5 | 98.6 | 65.7 | %
Hb .6 0 0 0 0 0 0
FCO |09 |0.7 | 0.6 0.9 0.90 | 0.70 | 0.80 | 0.80 | 0.70 | 1.00 | %
Hb
FHH | -0.2 | 0.3 1 0.5 0.30 | 040 | 1.10 | 2.60 | 3.60 | 21.7 | %
b 0
FMet | 09 | 0.6 | 0.8 0.8 1.10 | 1.30 | 0.90 | 0.80 | 1.10 | 0.90 | %
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Hb
¢ Ka |31 |3 2.7 2.8 3.60 | 3.50 | 3.30 | 3.10 | 3.20 | 3.60 | mmo
+ I/L
c 151 | 149 | 138 128 | 136. | 143. | 139. | 138. | 134. | 130. | mmo
Na+ 00 00 00 00 00 00 I/L
c Ca| 038 1.1 096 | 0.82 [ 096 | 0.82 | 0.79 | 0.78 | 0.78 | 0.59 | mmo
2+ 2 I/L
¢ CL| 105 | 118 | 104 | 98 108. | 112. | 118. | 105. | 98.0 | 89.0 | mmo
- 00 00 00 00 0 0 I/L
cGlu | 11. | 69 |59 8.3 7.60 | 490 | 5.60 | 5.60 | 6.80 | 5.60 | mmo
8 I/L
cLac |23 |09 |09 1.2 1.30 | 0.90 | 0.80 | 0.70 | 0.60 | 1.30 | mmo
I/L
CRP | 28 106 | 156 | 228 | 199. | 187. | 106. | 99.3 | 554 | 890 | mg/L
00 00 00 6 0
Wbe (9.8 (89 |974 | 936 | 149 | 17.6 | 12.7 | 11.8 | 10.8 | 8.13
6 6 0 2 0 3 6
Lym | 26. | 8.6 13.8 | 19.6 | 12.6 | 12.8 | 10.7 | 9.60 | 23.8 | 32.6
4 0 0 0 0 0
Fib 168 | 346 | 389 | 402 | 384. | 359. | 334. | 315. | 282. | 226. | mg/d
00 00 00 00 00 00 1
Pro 1.3 1.5 2.7 3.6 6.80 | 840 | 6.10 | 3.80 | 2.10 | 0.90
Ca
35309630 6.
3536 | e QLRI | VRI QLRI QLRI QLRI QLRI QLRI QLRI QLRI
. 91 5 10 15 20 25 30 35 40 45
42 .
pH 72 |73 | 735|736 | 751 | 729 | 7.38 | 7.38 | 7.43 | 7.39
61 64 2 6
pCO | 52. | 38. | 354 | 389 | 421 |39.6 | 325 |326 | 327 | 358 | mm
2 4 6 0 0 0 0 0 0 HG
pO2 246 | 134 | 125 145 159. | 168. | 117. | 90.2 | 95.6 | 48.3 | mm
00 00 00 0 0 0 HG
ctHb | 98 76 93 86 92.0 | 106. | 98.0 | 86.0 | 103. | 159. | g/L
0 00 0 0 00 00
Hcte | 32 26 304 | 30.8 | 30.6 | 34.6 | 29.7 | 29.6 | 326 | 502 | %
0 0 0 0 0 0
sO2 106 | 10. | 989 | 103. | 103. | 106. | 104. | 101. | 101. | 83.2 | %
3 6 40 70 80 60 80 0
FO2 102 | 95. | 97.6 | 100. | 100. | 98.6 | 96.4 | 93.5 | 913 | 72,6 | %
Hb 6 5 60 0 0 0 0 0
FCO |1 09 | 0.6 0.8 1.10 | 0.80 | 0.60 | 0.80 | 0.70 | 1.00 | %
Hb
FHH | 0.1 0.4 1 0.6 0.50 | 040 | 0.80 | 1.50 | 10.3 | 289 | %
b 0 0
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FMet | 1.2 | 0.6 | 13 1.2 1.50 | 103. | 0.90 | 0.80 | 0.90 | 0.80 | %

Hb 00
c Ka |36 |41 |35 2.8 3.60 | 290 | 3.40 | 3.00 | 3.10 | 3.60 | mmo
+ I/L
c 156 | 154 | 145 139 | 138. | 137. | 132. | 136. | 131. | 129. | mmo
Na+ 00 00 00 00 00 00 /L
c Ca |08 |09 |08 [073 |082 |076 079 | 073 |0.69 | 0.63 | mmo
2+ 1 6 /L
c CL | 111 | 117 | 99 97 100. | 101. | 102. | 104. | 98.0 | 96.0 | mmo
- 00 00 00 00 0 0 I/L
cGlu | 11. |69 |63 8.6 750 | 6.40 | 540 | 5.20 | 8.60 | 6.20 | mmo
8 I/L
cLac |24 |1 0.8 1.1 1.60 | 0.70 | 0.80 | 0.40 | 0.80 | 1.10 | mmo
/L
CRP | 23 45 99 129 | 186. | 201. | 117. | 106. | 73.0 | 12.3 | mg/L
00 00 00 00 0 0
Wbe | 10. [ 9.8 | 103 [9.63 | 146 | 154 | 136 | 123 | 11.8 | 8.80
32 7 0 0 0 0 0
Lym |12. [ 96 | 113 | 156 | 102 | 11.6 | 103 | 15.6 | 189 | 248
2 0 0 0 0 0 0

Fib 182 | 368 | 406 | 417 | 400. | 386. | 353. | 312. | 256. | 234. | mg/d
00 00 00 00 00 00 1

Pro 0.9 1.3 2.3 3.2 6.20 | 7.10 | 6.20 | 4.10 | 2.80 | 0.90
Ca

3533096¢0 7.

dog QR QRRY | RRJ | KR | QRJ | QR | QI | QRI | LRI | KRI

0o, |al |5 0 (15 |20 |25 |30 |35 |40 |45

38 §.

pH |74 [74 [746 [ 751 [ 746 [739 [ 741 |7.29 [735 [7.34

1|3

pCO | 42. |38 [379 [387 [396 [389 [31.8 [29.7 [345 [376 | mm

2 6 |6 0 0 0 0 0 0 HG

p02 | 249 [ 138 [ 104 [ 116 [ 145 [ 159. [ 126. [ 92.7 [ 989 [ 568 | mm
00 [00 |00 |0 0 0 HG

ctHb | 83 72 86 86 93.0 | 106. | 96.0 | 86.0 | 96.0 | 152. | g/L

Hcte | 33 27 29.6 | 29.7 | 293 | 31.4 | 32,6 | 296 | 32.1 | 467 | %

0 0 0 0 0 0

sO2 99. | 97. | 103. | 103. | 102. | 104. | 105. | 96.7 | 893 | 786 | %
6 6 6 1 80 60 30 0 0 0

FO2 | 96. | 97. | 89.6 | 964 | 98.6 | 99.7 | 963 | 945 | 88.6 | 72.6 | %
Hb 3 6 0 0 0 0 0 0

FCO |1 09 |08 1.1 1.20 | 090 | 0.80 | 0.60 | 0.80 | 1.30 | %
Hb

FHH |03 | 0.7 | 1.6 1.2 0.80 | 0.90 | 1.90 | 3.30 | 6.20 | 294 | %
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b 0
FMet | 1.1 | 0.6 | 0.9 0.8 1.30 | 1.20 | 0.80 | 0.80 | 0.90 | 0.80 | %
Hb
¢c Ka|34 |38 |27 3.1 370 | 3.60 | 4.10 | 3.30 | 3.40 | 3.50 | mmo
+ /L
c 152 | 153 | 129 124 138. | 148. | 135. | 139. | 134. | 126. | mmo
Na+ 00 00 00 00 00 00 /L
c Ca| 038 1.1 0.83 [ 0.79 [ 082 | 0.78 | 0.79 | 0.82 | 0.78 | 0.71 | mmo
2+ 2 /L
¢ CL | 102 | 113 | 103 | 98 100. | 101. | 102. | 103. | 95.0 | 93.0 | mmo
- 00 00 00 00 0 0 /L
cGlu | 13. |79 | 64 8.9 9.20 | 6.30 | 5.80 | 4.80 | 550 | 5.40 | mmo
2 /L
cLac | 2 0.9 1.1 1.3 1.60 | 090 | 0.70 | 0.90 | 0.80 | 1.10 | mmo
/L
CRP | 8 38 69 115 189. | 201. | 156. | 123. | 55.0 | 10.3 | mg/L
00 00 00 00 0 0
Wbe (99 |94 996 | 958 | 165 | 17.8 | 12.8 | 10.5 | 11.6 | 8.36
8 6 0 0 0 0 0
Lym | 31. |92 13.6 | 164 | 113 | 12.8 | 103 | 9.81 | 19.6 | 235
3 0 0 0 0 6
Fib 183 | 289 | 356 | 402 | 398. | 976. | 356. | 316. | 289. | 216. | mg/d
00 00 00 00 00 00 1
Pro 0.8 | 2.1 2.6 33 6.40 | 7.80 | 5.80 | 3.40 | 1.90 | 0.80
Ca
35309630 8.
3506 | ey | ) | L) | Ry | ey QLRI QLRI QLRI QLRI QLRI
. 1 5 10 15 20 25 30 35 40 45
26 §.
pH 728 | 739 | 741 | 7.38 | 7.48 | 743 | 748 | 7.44 | 7.48 | 743
pCO | 46.5 | 358 | 39.6 | 34.7 | 40.1 | 47.6 | 379 | 38.6 | 379 | 42.6 | mm
2 0 0 0 0 0 0 0 0 0 0 HG
pO2 201. | 156. | 123. | 149. | 99.0 | 89.0 | 82.0 | 106. | 76.0 | 86.0 | mm
00 00 00 00 0 0 0 00 0 0 HG
ctHb | 132. | 111. | 95.0 | 100. | 106. | 108. | 124. | 118. | 106. | 127. | g/L
00 00 0 00 00 00 00 00 00 00
Hete | 40.1 | 356 | 24.6 | 33.6 | 38.6 | 36.7 | 39.8 | 359 | 364 | 375 | %
0 0 0 0 0 0 0 0 0 0
sO2 101. | 102. | 96.4 | 96.5 | 974 | 654 | 89.6 | 101. | 84.7 | 946 | %
30 40 0 0 0 0 0 00 0 0
FO2 | 954 | 968 | 864 | 924 | 93.6 | 684 | 86.2 | 89.3 | 762 | 93.6 | %
Hb 0 0 0 0 0 0 0 0 0 0
FCO | 1.60 | 0.80 | 1.10 | 0.80 | 1.30 | 1.50 | 1.30 | 1.20 | 0.90 | 1.10 | %
Hb
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FHH | 0.40 | 0.50 | 11.3 | 0.50 | 0.80 | 31.2 | 3.10 | 5.20 | 14.6 | 3.40 | %
b 0 0 0
FMet | 1.30 | 1.50 | 0.80 | 1.20 | 0.70 | 1.20 | 0.50 | - - 0.70 | %
Hb 0.60 | 0.60
¢ Ka | 580|360 |3.70 | 3.50 | 3.90 | 3.40 | 3.90 | 3.50 | 3.70 | 3.40 | mmo
+ /L
c 152. | 151. | 148. | 143. | 146. | 139. | 138. | 139. | 140. | 142. | mmo
Na+ 00 00 00 00 00 00 00 00 00 00 /L
¢ Ca| 076 | 075|120 | 1.02 | 0.85 | 093 | 0.74 | 0.96 | 0.76 | 0.82 | mmo
2+ I/L
¢ CL | 126. | 112. | 114. | 119. | 105. | 98.0 | 98.0 | 95.0 | 97.0 | 105. | mmo
- 00 00 00 00 00 0 0 0 0 00 I/L
cGlu | 9.10 | 6.30 | 6.40 | 530 | 4.80 | 420 | 5.10 | 4.70 | 4.10 | 4.50 | mmo
/L
cLac | 1.50 | 1.40 | 1.60 | 0.70 | 0.80 | 0.70 | 0.70 | 0.60 | 0.70 | 0.90 | mmo
I/L
CRP | 28.0 | 221. | 186. | 156. | 103. | 56.0 | 63.0 | 42.0 | 35.0 | 24.0 | mg/
0 00 00 00 00 0 0 0 0 0 L
Wbe | 146 | 103 | 109 | 8.78 | 154 | 9.65 | 157 | 13.6 | 12.4 | 10.2
0 0 0 0 1 0 0 4
Lym | 148 | 21.2 | 15.6 | 148 | 11.5 | 146 | 16.8 | 179 | 184 | 21.6
0 0 0 0 0 0 0 0 0 0
Fib 312. | 387. | 356. | 315. | 297. | 276. | 297. | 267. | 254. | 234. | mg/d
00 00 00 00 30 00 00 00 00 00 1
Pro 1.8 2.7 4.2 5.4 590 | 6.20 | 5.60 | 3.10 | 1.50 | 1.10
Ca
35309630 9.
3506 | ey | ) | L) | ey | ) QLRI QLRI QLRI QLRI QLRI
. 1 5 10 15 20 25 30 35 40 45
62 Y.
pH 745 | 743 | 749 | 7.39 | 745 | 7.51 | 7.38 | 7.41 | 7.39 | 745
pCO | 39.5 | 37.6 | 39.6 | 35.7 | 39.6 | 48.6 | 374 | 403 | 43.6 | 38.6 | mm
2 0 0 0 0 0 0 0 0 0 0 HG
pO2 196. | 133. | 56.0 | 146. | 136. | 39.0 | 85.0 | 76.0 | 68.0 | 79.0 | mm
00 00 0 00 00 0 0 0 0 0 HG
ctHb | 124. | 113. | 89.0 | 113. | 124. | 118. | 134. | 123. | 124. | 118. | g/L
00 00 0 00 00 00 00 00 00 00
Hete | 40.2 | 364 | 28.6 | 314 | 334 | 357 | 38.7 | 354 | 334 | 364 | %
0 0 0 0 0 0 0 0 0 0
sO2 98.6 | 984 | 864 | 946 | 924 | 724 | 934 | 913 | 694 | 965 | %
0 0 0 0 0 0 0 0 0 0
FO2 969 | 974 | 76.5 | 97.7 | 99.5 | 589 | 95.1 | 949 | 779 | 950 | %
Hb 0 0 0 0 0 0 0 0 0 0
FCO | 1.50 | 0.90 | 1.10 | 0.90 | 1.20 | 1.30 | 1.10 | 0.80 | 0.90 | 1.20 | %
Hb
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FHH | 0.60 | 0.80 | 154 | 0.60 | 1.20 | 26.4 | 6.40 | 520 | 18.6 | 4.50 | %
b 0 0 0
FMet | 1.20 | 1.30 | 1.10 | 1.40 | - 1.20 | 0.80 | - - 1.00 | %
Hb 0.80 0.70 | 0.80
¢ Ka| 420 | 3.80 | 340 | 390 | 350 | 3.30 | 3.70 | 3.60 | 3.70 | 3.20 | mmo
+ /L
c 138. | 142. | 138. | 136. | 137. | 134. | 141. | 136. | 138. | 142. | mmo
Na+ 00 00 00 00 00 00 00 00 00 00 /L
¢ Ca| 096|078 | 1.00 | 1.00 | 0.80 | 0.90 | 1.01 | 0.96 | 0.81 | 0.93 | mmo
2+ I/L
¢ CL | 113. | 102. | 112. | 109. | 103. | 96.0 | 92.0 | 96.0 | 93.0 | 101. | mmo
- 00 00 00 00 00 0 0 0 0 00 I/L
cGlu | 690 | 540 | 7.20 | 540 | 480 | 4.10 | 520 | 4.70 | 3.80 | 4.60 | mmo
/L
cLac | 1.10 | 1.50 | 1.30 | 0.80 | 0.70 | 1.10 | 0.80 | 0.70 | 0.80 | 0.80 | mmo
I/L
CRP | 9.00 | 119. | 198. | 134. | 86.0 | 54.0 | 48.0 | 53.0 | 38.0 | 31.0 | mg/
00 00 00 0 0 0 0 0 0 L
Wbe | 152 | 12,5 | 124 | 9.63 | 13.6 | 9.30 | 142 | 11.3 | 10.0 | 9.63
4 2 0 0 5 2 2
Lym | 146 | 21.4 | 158 | 164 | 11.2 | 145 | 12.7 | 162 | 182 | 20.7
0 0 0 0 3 2 0 0 0 0
Fib 324, | 389. | 375. | 312. | 286. | 263. | 289. | 276. | 254. | 238. | mg/d
00 00 00 00 00 00 00 00 00 00 1
Pro 1.8 2.7 5.4 6.3 540 | 580 | 7.30 | 3.20 | 1.40 | 1.00
Ca
35309630 10.
3506 | ey | ) | L) | ey | ) QLRI QLRI QLRI QLRI QLRI
. 1 5 10 15 20 25 30 35 40 45
37 §.
pH 743 | 742 | 7.38 | 7.36 | 7.42 | 743 | 749 | 742 | 7.39 | 742
pCO | 439 | 324 | 38.6 | 364 | 480 | 489 | 378 | 394 | 42.6 | 38.7 | mm
2 0 0 0 0 0 0 0 0 0 0 HG
pO2 176. | 156. | 49.7 | 194. | 146. | 76.0 | 92.0 | 77.0 | 58.0 | 79.0 | mm
00 00 0 00 00 0 0 0 0 0 HG
ctHb | 124. | 108. | 89.0 | 109. | 118. | 121. | 129. | 120. | 104. | 118. | g/L
00 00 0 00 00 00 00 00 00 00
Hete | 374 | 334 | 29.6 | 31.8 | 34.6 | 347 | 382 | 34.1 | 324 | 367 | %
6 7 7 7 9 8 8 5 5 6
sO2 101. | 102. | 83.6 | 924 | 94.7 | 704 | 864 | 97.6 | 762 | 927 | %
30 60 0 0 0 0 0 0 0 0
FO2 | 983 |96.7 | 79.6 | 96.7 | 98.5 | 67.2 | 91.4 | 88.4 | 79.1 | 924 | %
Hb 4 0 0 0 0 0 0 0 0 0
FCO | 1.60 | 0.90 | 1.30 | 0.90 | 1.10 | 1.20 | 1.30 | 1.20 | 1.10 | 1.20 | %
Hb
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FHH | 0.30 | 0.80 | 143 | 0.90 | 0.70 | 249 | 6.40 | 8.70 | 530 | 2.80 | %
b 0 0
FMet | 1.00 | 1.10 | 0.80 | 1.30 | - - 0.70 | - - 0.70 | %
Hb 0.70 | 0.20 0.30 | 0.20
¢ Ka | 450|320 | 320 | 340 | 3.20 | 3.20 | 3.70 | 3.40 | 3.10 | 3.40 | mmo
+ /L
c 138. | 137. | 136. | 135. | 142. | 135. | 137. | 132. | 138. | 143. | mmo
Na+ 00 00 00 00 00 00 00 00 00 00 /L
c Ca| 084076 |098 [ 092 |0.67 | 076 | 083 | 0.78 | 0.69 | 0.83 | mmo
2+ I/L
¢ CL | 114. | 106. | 104. | 107. | 97.0 | 91.0 | 93.0 | 95.0 | 96.0 | 99.0 | mmo
- 00 00 00 00 0 0 0 0 0 0 I/L
c¢Glu | 7.80 | 640 | 7.20 | 6.20 | 430 | 3.80 | 430 | 490 | 460 | 440 | mmo
/L
cLac | 1.20 | 1.60 | 1.30 | 0.70 | 0.80 | 0.90 | 1.10 | 0.80 | 0.60 | 0.70 | mmo
I/L
CRP | 42.0 | 223. | 196. | 134. | 72.0 | 52.0 | 83.0 | 42.0 | 38.0 | 36.0 | mg/
0 00 00 00 0 0 0 0 0 0 L
Wbe | 143 | 102 | 105 | 8.63 | 159 | 9.86 | 13.7 | 11.9 | 10.2 | 8.96
3 4 4 6 8 6 6
Lym | 163 | 163 | 134 | 146 | 113 | 145 | 149 | 163 | 184 | 21.6
0 0 0 0 0 0 0 0 0 0
Fib 314. | 410. | 379. | 364. | 297. | 267. | 301. | 378. | 351. | 231. | mg/d
00 00 00 00 00 00 00 00 00 00 1
Pro 2.3 3.9 5.5 6.9 6.70 | 7.70 | 5.20 | 3.80 | 2.80 | 0.90
Ca
35309630 1L
3506 | ey | ) | L) | ey | ) QLRI QLRI QLRI QLRI QLRI
. 1 5 10 15 20 25 30 35 40 45
49 §.
pH 738 | 7.41 | 743 | 741 | 745 | 742 | 743 | 744 | 743 | 747
pCO | 39.0 | 37.0 | 39.5 | 36.7 | 40.0 | 43.0 | 48.0 | 46.7 | 429 | 432 | mm
2 0 0 0 0 0 0 0 0 0 0 HG
pO2 196. | 138. | 49.0 | 134. | 156. | 49.0 | 98.0 | 72.0 | 56.0 | 76.0 | mm
00 00 0 00 00 0 0 0 0 0 HG
ctHb | 135. | 124. | 96.0 | 116. | 107. | 726. | 138. | 16.0 | 108. | 119. | g/L
00 00 0 00 00 00 00 0 00 00
Hete | 36.8 | 33.6 | 284 | 345 | 355 | 394 | 384 | 376 | 332 | 384 | %
0 0 0 0 0 0 0 0 0 0
sO2 89.6 | 924 | 823 | 994 | 97.6 | 743 | 954 | 97.8 | 80.3 | 97.6 | %
0 0 0 0 0 0 0 0 0 0
FO2 | 98.6 | 984 | 864 | 946 | 924 | 724 | 934 | 913 | 694 | 965 | %
Hb 0 0 0 0 0 0 0 0 0 0
FCO | 1.60 | 0.80 | 1.20 | 0.90 | 1.20 | 1.20 | 1.10 | 0.90 | 1.00 | 1.10 | %
Hb

88




3m@o@Bogdoon 0bpgEomgdgmo byglbobolbs ©s Lgddoggmo dmgol sE®gymo ©osgbmb@ogs ©s JoOmgs

FHH | 0.30 | 0.60 | 1.30 | 16.7 | 2.60 | 21.6 | 5.60 | 4.60 | 3.30 | 2.90 | %
b 0 0
FMet | 1.30 | 1.20 | 1.10 | 1.10 | - 1.50 | 0.80 | - - 1.20 | %
Hb 0.80 0.90 | 0.80
¢ Ka| 430370 | 3.50 | 3.70 | 3.40 | 3.30 | 3.80 | 3.40 | 3.50 | 3.70 | mmo
+ /L
c 141. | 143. | 148. | 143. | 140. | 137. | 135. | 132. | 145. | 148. | mmo
Na+ 00 00 00 00 00 00 00 00 00 00 /L
c Ca| 098078 {090 | 1.20 | 0.80 | 1.23 | 0.87 | 0.93 | 0.82 | 1.00 | mmo
2+ I/L
¢ CL | 111. | 103. | 108. | 103. | 101. | 96.0 | 98.0 | 99.0 | 94.0 | 98.0 | mmo
- 00 00 00 00 00 0 0 0 0 0 I/L
c¢Glu | 7.60 | 5.60 | 7.20 | 6.30 | 4.80 | 530 | 5.60 | 490 | 430 | 5.10 | mmo
/L
cLac | 1.10 | 1.70 | 1.30 | 0.90 | 0.80 | 1.10 | 0.90 | 0.70 | 0.90 | 0.70 | mmo
I/L
CRP | 3.80 | 136. | 176. | 139. | 88.0 | 59.0 | 83.0 | 56.0 | 48.0 | 37.0 | mg/
00 00 00 0 0 0 0 0 0 L
Wbe | 173 | 10.6 | 10.7 | 9.63 | 17.6 | 9.76 | 12.6 | 16.8 | 12.7 | 8.97
2 0 5 4 7 5 0
Lym | 152 | 189 | 16.2 | 16.6 | 123 | 164 | 14.6 | 16.7 | 184 | 20.6
0 0 0 0 0 0 0 0 0 0
Fib 298. | 356. | 394. | 354. | 292. | 246. | 311. | 299. | 245. | 236. | mg/d
00 00 00 00 00 00 00 00 00 00 1
Pro 53 3.1 4.5 6.4 5.80 | 490 | 6.80 | 440 | 2.10 | 1.00
Ca
35309630 12:
3506 | ey | ) | L) | ey | ) QLRI QLRI QLRI QLRI QLRI
. 1 5 10 15 20 25 30 35 40 45
39 ¢
pH 7.19 | 7.23 | 741 | 7.39 | 7.36 | 7.37 | 744 | 7.35 | 7.20 | 7.19
pCO | 53.0 | 469 | 463 | 384 | 39.7 | 348 | 38.7 | 41.6 | 428 | 529 | mm
2 0 0 0 0 0 0 0 0 0 0 HG
pO2 49.0 | 43.0 | 154. | 201. | 159. | 89.0 | 167. | 96.0 | 56.0 | 38.0 | mm
0 0 00 00 00 0 00 0 0 0 HG
ctHb | 146. | 39.0 | 86.0 | 81.0 | 158. | 144. | 123. | 79.0 | 76.0 | 52.0 | g/L
00 0 0 0 00 00 00 0 0 0
Hete | 44.6 | 387 | 29.6 | 25.6 | 59.7 | 398 | 34.6 | 298 | 27.6 | 159 | %
0 0 0 0 0 0 0 0 0 0
sO2 789 | 76.8 | 83.4 | 103. | 96.7 | 98.8 | 105. | 964 | 83.6 | 564 | %
0 0 0 40 0 0 40 0 0 0
FO2 703 | 72.6 | 99.6 | 964 | 98.6 | 934 | 93.8 | 86.7 | 76.6 | 514 | %
Hb 0 0 0 0 0 0 0 0 0 0
FCO | 570 | 1.40 | 0.90 | 0.80 | 0.70 | 1.20 | 1.10 | 1.30 | 0.80 | 1.10 | %
Hb

89




3m@o@Bogdoon 0bpgEomgdgmo byglbobolbs ©s Lgddoggmo dmgol sE®gymo ©osgbmb@ogs ©s JoOmgs

FHH | 234 | 225 | 1.20 | 2.30 | 0.90 | 3.60 | 2.90 | 6.10 | 12.6 | 39.7 | %
b 0 0 0 0
FMet | 1.20 | 1.00 | 0.90 | 0.70 | 0.80 | 0.90 | 0.70 | 0.90 | 1.00 | 0.90 | %
Hb
¢ Ka| 200|290 | 3.60 | 3.50 | 3.10 | 3.30 | 3.60 | 3.70 | 3.60 | 3.80 | mmo
+ /L
c 142. | 149. | 133. | 128. | 138. | 128. | 119. | 156. | 142. | 152. | mmo
Na+ 00 00 00 00 00 00 00 00 00 00 /L
c Ca| 099|093 |08 |09 |235 |862 |235 |3.60 |214 | 0.86 | mmo
2+ 2 I/L
¢ CL | 111. | 108. | 99.0 | 92.0 | 109. | 97.0 | 83.0 | 125. | 114. | 123. | mmo
- 00 00 0 0 00 0 0 00 00 00 I/L
c¢Glu | 830 | 6.30 | 740 | 104 | 10.6 | 4.80 | 5.60 | 4.10 | 570 | 4.90 | mmo
0 0 /L
cLac | 230 | 190 | 1.40 | 1.80 | 1.90 | 2.60 | 1.60 | 1.70 | 1.50 | 2.20 | mmo
I/L
CRP | 49.0 | 138. | 156. | 167. | 156. | 38.0 | 68.0 | 63.0 | 114. | 159. | mg/
0 00 00 00 00 0 0 0 00 00 L
Wbe | 5.78 | 12.6 | 11.1 | 36.7 | 13.5 | 32.7 | 29.8 | 26.7 | 13.5 | 124
4 1 0 6 0 6 4 6 1
Lym | 129 | 550 | 9.40 | 6.50 | 5.10 | 1.30 | 2.70 | 3.80 | 4.60 | 3.70
0
Fib 189. | 249. | 283. | 386. | 462. | 567. | 523. | 401. | 2.86 | 176. | mg/d
00 00 00 00 00 00 00 00 00 1
Pro 0.8 3.7 4.1 5.2 440 | 590 | 6.60 | 7.80 | 9.10 | 9.60
Ca
35309630 13.
853{] QLRI | VRI | VRI | LRI | *RJI QLRI QLRI QLRI QLRI QLRI
S'-E"{L 1 5 10 15 20 25 30 35 40 45
26 §.
pH 743 | 739 | 7.36 | 742 | 743 | 742 | 749 | 746 | 741 | 742
pCO | 39.6 | 37.8 | 39.7 | 36.7 | 43.6 | 52.1 | 39.7 | 43.1 | 429 | 43.7 | mm
2 0 0 0 0 0 0 0 0 0 0 HG
pO2 189. | 156. | 69.0 | 152. | 23.0 | 49.0 | 83.0 | 62.0 | 48.0 | 86.0 | mm
00 00 0 00 0 0 0 0 0 0 HG
ctHb | 136. | 104. | 82.0 | 107. | 119. | 127. | 136. | 117. | 109. | 129. | g/L
00 00 0 00 00 00 00 00 00 00
Hete | 41.6 | 33.2 | 29.7 | 287 | 33.7 | 374 | 389 | 38.1 | 33.8 | 374 | %
0 0 0 0 0 0 0 0 0 0
sO2 96.8 | 99.4 | 79.2 | 103. | 96.7 | 634 | 97.6 | 93.7 | 79.6 | 924 | %
0 0 0 50 0 0 0 0 0 0
FO2 | 972 |1 96.7 | 789 | 89.6 | 97.6 | 69.1 | 86.4 | 92.6 | 781 | 954 | %
Hb 0 0 0 0 0 0 0 0 0 0
FCO | 1.30 | 0.80 | 1.00 | 0.90 | 1.30 | 1.20 | 1.00 | 0.80 | 0.80 | 1.10 | %
Hb
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FHH | 0.60 | 0.80 | 1.30 | 2.60 | 6.70 | 32.7 | 3.40 | 4.50 | 19.6 | 3.80 | %
b 0 0
FMet | 1.20 | 1.30 | 0.80 | 1.10 | 1.30 | 1.50 | 0.80 | 0.60 | 1.30 | 0.90 | %
Hb
¢ Ka | 320|360 | 370 | 340 | 3.80 | 3.70 | 4.60 | 3.80 | 3.60 | 3.90 | mmo
+ /L
c 143. | 146. | 142. | 141. | 147. | 141. | 137. | 138. | 143. | 144. | mmo
Na+ 00 00 00 00 00 00 00 00 00 00 /L
c Ca|093]|085|09 | 1.10 | 0.83 | 0.86 | 0.86 | 0.93 | 0.76 | 0.86 | mmo
2+ I/L
¢ CL | 113. | 105. | 105. | 112. | 108. | 93.0 | 94.0 | 93.0 | 99.0 | 105. | mmo
- 00 00 00 00 00 0 0 0 0 00 I/L
cGlu | 7.60 | 640 | 490 | 5.60 | 440 | 4.10 | 590 | 4.30 | 3.80 | 4.50 | mmo
/L
cLac | 1.50 | 1.80 | 1.20 | 0.80 | 0.90 | 0.70 | 0.60 | 0.70 | 0.90 | 0.90 | mmo
I/L
CRP | 12.0 | 113. | 256. | 138. | 96.0 | 54.0 | 76.0 | 63.0 | 39.0 | 37.0 | mg/
0 00 00 00 0 0 0 0 0 0 L
Wbe | 172 1952 | 103 | 9.46 | 153 | 9.45 | 152 | 13.6 | 13.4 | 9.47
3 4 6 7 4 6
Lym | 146 | 186 | 17.6 | 16.5 | 123 | 14.7 | 164 | 18.7 | 16.7 | 19.6
0 0 0 0 0 0 0 0 0 0
Fib 332. | 394. | 406. | 354. | 311. | 278. | 285. | 276. | 254. | 231. | mg/d
00 00 00 00 00 00 00 00 00 00 1
Pro 2.3 2.9 5.4 6.1 5.60 | 540 | 6.60 | 3.30 | 2.10 | 1.30
Ca
35309630 14.
853{] QLRI | VRI | VRI | LRI | *RJI QLRI QLRI QLRI QLRI QLRI
S'-E"{L 1 5 10 15 20 25 30 35 40 45
52 §.
pH 738 | 7.41 | 743 | 742 | 743 | 743 | 746 | 744 | 7.38 | 743
pCO | 413 | 37.6 | 394 | 37.6 | 425 | 493 | 39.7 | 40.1 | 43.6 | 423 | mm
2 0 0 0 0 0 0 0 0 0 0 HG
pO2 198. | 136. | 56.0 | 148. | 164. | 83.0 | 113. | 74.0 | 58.0 | 88.0 | mm
00 00 0 00 00 0 00 0 0 0 HG
ctHb | 134. | 108. | 98.0 | 102. | 126. | 122. | 138. | 134. | 124. | 126. | g/L
00 00 0 00 00 00 00 00 00 00
Hete | 37.6 | 339 | 284 | 319 | 35.6 | 36.7 | 389 | 375 | 33.1 | 371 | %
0 0 0 0 0 0 0 0 0 0
sO2 98.6 | 97.6 | 79.6 | 96.6 | 98.7 | 764 | 89.7 | 96.2 | 76.1 | 893 | %
0 0 0 0 0 0 0 0 0 0
FO2 | 97.6 |98, | 77.8 | 96.4 | 98.7 | 68.4 | 96.1 | 93.4 | 86.4 | 93.2 | %
Hb 0 7 0 0 0 0 0 0 0 0
FCO | 1.70 | 0.80 | 1.20 | 0.90 | 1.30 | 1.20 | 1.10 | 0.90 | 0.70 | 0.90 | %
Hb
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FHH | 0.60 | 0.80 | 3.90 | 0.80 | 0.40 | 0.90 | 2.70 | 5.70 | 16.8 | 3.90 | %
b 0
FMet | 1.20 | 1.30 | 0.80 | 1.20 | 0.30 | 1.30 | 0.10 | 0.30 | 0.60 | 0.90 | %
Hb
¢ Ka| 520|360 | 370 | 340 | 3.50 | 3.20 | 440 | 3.80 | 3.30 | 3.50 | mmo
+ /L
c 152. | 159. | 143. | 137. | 136. | 136. | 133. | 132. | 196. | 142. | mmo
Na+ 00 00 00 00 00 00 00 00 00 00 /L
c Ca| 091|086 | 121 [094 | 0.83 | 0.78 | 0.86 | 0.96 | 0.73 | 0.86 | mmo
2+ I/L
¢ CL | 112. | 113. | 105. | 116. | 96.0 | 94.0 | 99.0 | 91.0 | 97.0 | 104. | mmo
- 00 00 00 00 0 0 0 0 0 00 I/L
c¢Glu | 7.60 | 540 | 6.60 | 540 | 420 | 430 | 5.60 | 4.10 | 3.80 | 4.70 | mmo
/L
cLac | 1.30 | 1.70 | 0.80 | 0.90 | 1.10 | 0.90 | 0.90 | 0.80 | 0.60 | 0.80 | mmo
I/L
CRP | 56.0 | 179. | 231. | 143. | 69.0 | 49.0 | 92.0 | 53.0 | 43.0 | 32.0 | mg/
0 00 00 00 0 0 0 0 0 0 L
Wbe | 146 | 870 | 123 | 9.56 | 147 | 9.86 | 12.7 | 134 | 129 | 11.3
3 7 6 6 5 5 4
Lym | 14.6 | 187 | 13.6 | 146 | 128 | 189 | 17.6 | 164 | 182 | 21.3
0 0 0 0 0 0 0 0 0 0
Fib 229. | 346. | 408. | 367. | 246. | 257. | 301. | 284. | 263. | 216. | mg/d
00 00 00 00 00 00 00 00 00 00 1
Pro 1.9 2.7 3.8 6.7 720 | 6.10 | 5.80 | 2.80 | 1.70 | 0.80
Ca
35309630 15.
3506 | ey | ) | L) | ey | ) QLRI QLRI QLRI QLRI QLRI
. 1 5 10 15 20 25 30 35 40 45
56 §.
pH 729 | 743 | 746 | 7.39 | 743 | 7.38 | 7.52 | 7.43 | 7.38 | 7.42
pCO | 45.6 | 39.6 | 43.8 | 379 | 42.6 | 53.8 | 39.7 | 42.7 | 489 | 42.7 | mm
2 0 0 0 0 0 0 0 0 0 0 HG
pO2 209. | 156. | 175. | 168. | 158. | 945 | 72.0 | 76.0 | 52.0 | 93.5 | mm
00 00 60 00 00 0 0 0 0 0 HG
ctHb | 128. | 106. | 89.0 | 103. | 116. | 123. | 134. | 128. | 106. | 126. | g/L
00 00 0 00 00 00 00 00 00 00
Hete | 38.6 | 34.6 | 31.1 | 33.7 | 36.8 | 379 | 374 | 364 | 339 | 342 | %
0 0 0 0 0 0 0 0 0 0
sO2 92.7 1 93.7 | 863 | 96.7 | 99.7 | 98.6 | 97.6 | 964 | 864 | 97.6 | %
0 0 0 0 0 0 0 0 0 0
FO2 | 97.6 | 96.8 | 86.7 | 96.8 | 98.4 | 679 | 942 | 96.7 | 87.6 | 964 | %
Hb 0 0 0 0 0 0 0 0 0 0
FCO | 190|090 | 0.70 | 1.10 | 1.00 | 1.90 | 1.20 | 1.30 | 1.20 | 1.20 | %
Hb
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FHH | 0.60 | 0.90 | 14.6 | 0.60 | 1.30 | 26.7 | 2.90 | 4.60 | 19.6 | 3.40 | %
b 0 0 0
FMet | 1.30 | 1.20 | 0.90 | 1.30 | - 1.30 | 0.80 | 0.40 | 0.60 | 0.70 | %
Hb 2.10
¢ Ka|490 | 350|390 | 340 |3.70 | 3.40 | 460 | 3.80 | 3.20 | 3.30 | mmo
+ /L
c 145. | 146. | 141. | 139. | 152. | 136. | 127. | 132. | 138. | 143. | mmo
Na+ 00 00 00 00 00 00 00 00 00 00 /L
c Ca| 093078 | 130 | 1.21 | 0.86 | 0.83 | 0.89 | 0.94 | 0.73 | 0.83 | mmo
2+ I/L
¢ CL | 112. | 110. | 103. | 105. | 103. | 96.0 | 93.0 | 94.0 | 92.0 | 109. | mmo
- 00 00 00 00 00 0 0 0 0 00 I/L
cGlu | 840 | 5.70 | 6.30 | 540 | 4.60 | 420 | 530 | 4.10 | 3.90 | 4.20 | mmo
/L
cLac | 1.30 | 1.60 | 1.30 | 0.80 | 0.80 | 0.90 | 0.70 | 0.60 | 0.80 | 0.60 | mmo
I/L
CRP | 34.0 | 136. | 211. | 196. | 96.0 | 86.0 | 74.0 | 53.0 | 62.0 | 29.0 | mg/
0 00 00 00 0 0 0 0 0 0 L
Wbe | 145 | 10.6 | 9.86 | 8.64 | 163 | 9.49 | 12.8 | 12.7 | 13.9 | 12.3
3 3 7 6 1 0 1
Lym | 146 | 198 | 16.7 | 16.8 | 11.6 | 16.2 | 134 | 147 | 184 | 21.3
0 0 0 0 0 0 0 0 0 0
Fib 364. | 392. | 346. | 321. | 289. | 264. | 341. | 296. | 264. | 251. | mg/d
00 00 00 00 00 00 00 00 00 00 1
Pro 1.9 5.6 4.2 6.8 5.70 | 6.10 | 530 | 420 | 2.70 | 0.70
Ca
35309630 16
3506 | ey | ) | L) | ey | ) QLRI QLRI QLRI QLRI QLRI
. 1 5 10 15 20 25 30 35 40 45
38 §.
pH 744 | 736 | 745 | 746 | 743 | 743 | 742 | 7.39 | 7.36 | 7.21
pCO | 534 | 452 | 432 | 38.6 | 413 | 384 | 394 | 362 | 364 | 489 | mm
2 0 0 1 7 6 6 6 1 3 1 HG
pO2 43.6 | 42.3 | 153. | 236. | 139. | 69.7 | 156. | 79.6 | 56.4 | 33.4 | mm
7 0 30 90 00 8 60 0 0 0 HG
ctHb | 137. | 123. | 91.0 | 86.0 | 168. | 134. | 126. | 69.0 | 89.0 | 46.0 | g/L
00 00 0 0 00 00 00 0 0 0
Hete | 443 | 36.8 | 32.6 | 38.7 | 564 | 389 | 36.8 | 234 | 263 | 129 | %
0 0 0 0 0 0 0 0 0 0
sO2 78.6 | 754 | 89.7 | 96.6 | 99.7 | 952 | 96.8 | 944 | 769 | 53.6 | %
0 0 0 0 0 0 0 0 0 0
FO2 73.6 | 729 | 92.7 | 96.8 | 96.8 | 946 | 973 | 93.7 | 76.8 | 47.6 | %
Hb 0 0 0 0 0 0 0 0 0 0
FCO | 460 | 1.40 | 0.80 | 0.70 | 0.80 | 1.60 | 1.80 | 1.30 | 1.10 | 1.20 | %
Hb
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FHH | 22.6 | 23.4 | 0.80 | 0.30 | 0.80 | 4.30 | 0.10 | 5.60 | 18.6 | 58.7 | %
b 0 0 0 0
FMet | 1.10 | 0.90 | 1.20 | 0.80 | 0.90 | 0.80 | 0.70 | 1.30 | 1.20 | 0.10 | %
Hb
¢ Ka|290 | 3.60 | 270 | 3.60 | 3.20 | 3.40 | 3.60 | 3.30 | 3.40 | 3.60 | mmo
+ /L
c 153. | 139. | 137. | 146. | 136. | 128. | 121. | 126. | 157. | 155. | mmo
Na+ 00 00 00 00 00 00 00 00 00 00 /L
c Ca| 089|095 |08 [095 |091 | 140 | 1.30 | 097 | 1.34 | 0.53 | mmo
2+ I/L
¢ CL | 106. | 100. | 96.0 | 97.0 | 103. | 96.0 | 86.0 | 104. | 117. | 109. | mmo
- 00 00 0 0 00 0 0 00 00 00 I/L
c¢Glu | 8.80 | 5.60 | 7.30 | 9.60 | 530 | 4.50 | 5.00 | 4.70 | 6.30 | 4.30 | mmo
/L
cLac | 3.60 | 1.30 | 1.50 | 1.40 | 1.20 | 2.40 | 1.20 | 1.30 | 1.20 | 2.40 | mmo
I/L
CRP | 56.0 | 162. | 128. | 205. | 234. | 194. | 86.0 | 76.0 | 39.0 | 186. | mg/
0 00 00 00 00 00 0 0 0 00 L
Wbe | 536 | 946 | 9.78 | 9.96 | 14.7 | 43.1 | 33.6 | 39.1 | 9.46 | 9.56
6 0 0 0
Lym | 13.0 | 3.40 | 9.40 | 3.60 | 4.80 | 0.90 | 3.60 | 5.00 | 4.20 | 3.60
0
Fib 201. | 486. | 501. | 546. | 609. | 465. | 387. | 256. | 237. | 184. | mg/d
00 00 00 00 00 00 00 00 00 00 1
Pro 1.3 5.4 5.9 8.2 790 | 6.40 | 6.90 | 8.80 | 10.6 | 11.3
Ca 0 0
35309630 17.
3506 | ey | ) | L) | ey | ) QLRI QLRI QLRI QLRI QLRI
. 1 5 10 15 20 25 30 35 40 45
34 §.
pH 742 | 739 | 734 | 742 | 743 | 747 | 743 | 748 | 7.46 | 7.45
pCO | 43.6 | 35.6 | 384 | 369 | 41.0 | 48.6 | 374 | 42.6 | 50.1 | 39.6 | mm
2 0 0 0 0 0 0 0 0 0 0 HG
pO2 197. | 134. | 89.7 | 157. | 114. | 643 | 824 | 742 | 452 | 86.9 | mm
40 60 0 40 70 0 0 0 0 0 HG
ctHb | 126. | 105. | 86.0 | 103. | 114. | 121. | 136. | 116. | 109. | 119. | g/L
00 00 0 00 00 00 00 00 00 00
Hete | 38.9 | 346 | 29.7 | 33.6 | 36.7 | 389 | 39.6 | 37.6 | 33.6 | 379 | %
0 0 0 0 0 0 0 0 0 0
sO2 98.7 1 96.8 | 794 | 96.8 | 97.4 | 78.6 | 96.7 | 949 | 86.2 | 947 | %
0 0 0 0 0 0 0 0 0 0
FO2 | 98.6 | 984 | 92.6 | 91.6 | 95.8 | 75.6 | 89.4 | 96.4 | 743 | 943 | %
Hb 0 0 0 0 0 0 0 0 0 0
FCO | 1.20 | 0.90 | 1.20 | 0.90 | 1.20 | 1.10 | 1.30 | 1.20 | 1.10 | 0.90 | %
Hb
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FHH | 0.40 | 0.60 | 2.60 | 0.90 | 12.4 | 3.50 | 2.90 | 3.60 | 2.80 | 3.70 | %
b 0
FMet | 0.80 | 1.30 | 1.20 | 1.20 | 0.00 | 1.20 | 0.80 | 0.10 | 0.30 | 0.90 | %
Hb
¢ Ka | 520 | 3.60 | 340 | 340 | 3.80 | 3.60 | 3.90 | 4.10 | 3.30 | 3.70 | mmo
+ /L
c 142. | 140. | 137. | 138. | 138. | 136. | 134. | 139. | 141. | 138. | mmo
Na+ 00 00 00 00 00 00 00 00 00 00 /L
c Ca| 091|083 |120 | 130 | 0.8 | 086 | 0.84 | 091 | 0.76 | 0.93 | mmo
2+ I/L
¢ CL | 113. | 109. | 105. | 113. | 102. | 96.0 | 91.0 | 93.0 | 96.0 | 103. | mmo
- 00 00 00 00 00 0 0 0 0 00 I/L
c¢Glu | 790 | 5.60 | 6.10 | 5.50 | 5.10 | 420 | 530 | 4.10 | 3.60 | 4.60 | mmo
/L
cLac | 1.10 | 1.30 | 0.80 | 0.70 | 0.80 | 0.90 | 0.90 | 0.80 | 0.70 | 0.80 | mmo
I/L
CRP | 69.0 | 211. | 201. | 136. | 69.0 | 56.0 | 86.0 | 69.0 | 49.0 | 38.0 | mg/
0 00 00 00 0 0 0 0 0 0 L
Wbe | 145 | 123 | 9.78 | 8.36 | 124 | 9.46 | 12.6 | 13.8 | 10.3 | 9.43
6 6 6 4 2 6
Lym | 146 | 193 | 145 | 163 | 124 | 153 | 134 | 189 | 124 | 169
0 0 0 0 0 0 0 0 0 0
Fib 326. | 384. | 369. | 346. | 321. | 326. | 289. | 246. | 273. | 234. | mg/d
00 00 00 00 00 00 00 00 00 00 1
Pro 0.9 2.3 4.2 7.1 6.30 | 4.40 | 430 | 3.30 | 1.30 | 0.90
Ca
35309630 18.
doy | o) | o) | Ry | ey | ey | o) | ee) | Re) | ey | e
f{"{* 1 5 10 15 20 25 30 35 40 45
72 .
pH 728 | 736 | 741 | 752 | 738 | 736 | 743 | 746 | 739 | 749
pCO | 463 | 364 | 416 | 365 | 432 | 534 | 399 | 402 | 453 | 423 | mm
2 0 0 0 2 0 0 0 0 0 0 HG
pO2 202. | 138. | 91.0 | 164. | 126. | 674 | 834 | 786 | 569 | 86.7 | mm
90 40 0 40 40 0 0 0 0 0 HG
ctHb | 136. | 107. | 96.0 | 107. | 116.0 | 124. 134. 117.0 | 107. 1230 | g/L
00 00 0 00 0 00 00 0 00 0
Hete | 397 | 368 | 289 | 32.1 | 37.10 | 364 | 382 | 376 | 326 | 383 | %
0 0 0 0 0 0 0 0 0
sO2 98.6 | 987 | 83.6 | 96.7 | 986 | 86.7 | 947 | 936 | 86.10 | 96.8 | %
0 0 0 0 0 0 0 0 0
FO2 976 | 986 | 864 | 786 | 945 | 687 | 96.1 | 924 | 784 | 96.7 | %
Hb 0 0 0 0 0 0 0 0 0 0
FCO | 160 | 090 | 1.30 | 090 | 130 120 140 | 130 | 090 | L10 %
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Hb
FHH | 040 | 0.80 | 260 | 090 | 176 | 354 | 630 | 340 | 169 | 460 | %
b 0 0 0
FMet | 130 | 1.10 | 0.80 | 1.10 | 020 | 1.30 | 0.70 | 020 | 030 | 0.60 | %
Hb
¢ Ka| 430 | 360 | 310 | 320 | 360 | 350 | 430 | 380 | 390 | 340 | mmo
+ I/L
c 141. | 143. | 138. 145. | 139.0 | 141.0 | 143. 135.0 | 146. 143.0 | mmo
Na+ 00 00 00 00 0 0 00 0 00 0 I/L
c Ca| 096 | 078 | 120 | 1.06 | 094 | 0.88 | 096 | 083 | 074 | 091 | mmo
2+ I/L
¢ CL | 121. | 109. | 108. | 116.0 | 1050 | 96.0 | 930 | 98.0 | 920 | 106. | mmo
- 00 00 00 0 0 0 0 0 0 00 I/L
cGlu | 830 | 510 | 630 | 490 | 430 | 440 | 530 | 470 | 390 | 440 | mmo
I/L
cLac | 130 | 1.70 | 0.90 | 0.50 | 0.70 | 090 | 0.70 | 0.80 | 0.70 | 0.60 | mmo
I/L
CRP | 136. | 231. | 208. | 136. | 96.0 | 214. 156. | 980 | 73.0 | 370 | mg/L
00 00 00 00 0 00 00 0 0 0
Wbe | 162 | 103 | 926 | 8.64 | 1463 | 12.8 17.63 | 1146 | 12.6 10.61
1 2 6 9
Lym | 143 | 213 | 1532 | 145 | 1236 | 145 1436 | 163 | 21.6 19.6
1 6 3 2 2 0 0
Fib 356. | 423. | 357. | 364. | 289. | 264. | 3310 | 333. | 267. | 246. | mg/d
00 00 00 00 00 00 0 00 00 00 1
Pro 29 33 4.1 5.6 520 | 430 | 640 | 3.10 | 2.00 | 0.90
Ca
353309630 19.
853{]53‘4’- LR LR QRI | VRI | KR | QI | RKRIJ | VRI | LRI | «RI
58 v 91 95 10 15 20 25 30 35 40 45
pH 739 |74 | 752 | 729 | 721 | 736 | 746 | 733 | 726 | 7.16
2
pCO2 52. | 436 | 458 | 39.7 | 39.6 | 387 | 389 | 378 | 387 | 486 | mm
40 0 0 0 0 0 0 0 0 0 HG
pO2 48. | 436 | 157. | 249. | 128. | 986 | 175. | 86.7 | 46.8 | 394 | mm
20 0 40 60 40 0 40 0 0 0 HG
ctHb 128. | 109. | 98.0 | 76.0 | 146. | 134. | 127. | 84.0 | 83.0 | 380 | g/L
00 00 0 0 00 00 00 0 0 0
Hcte 44. | 379 | 324 | 286 | 369 | 39.7 | 364 | 249 | 29.7 | 237 | %
60 0 0 0 0 0 0 0 0 0
sO2 77. | 716 | 96.7 | 99.8 | 989 | 964 | 99.5 | 938 | 879 | 468 | %
90 0 0 0 0 0 0 0 0 0
FO2Hb 736 | 789 | 895 | 884 | 964 | 945 | 966 | 931 | 726 | 416 | %
0 0 0 0 0 0 0 0 0 0
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FCOHDb 46 |09 | 080 [ 090 | 0.80 | 1.30 | 120 | 1.10 | 130 | 110 | %
0 0
FHHb 22. [ 235]090 | 020 | 0.10 | 090 | 1.20 | 430 | 216 | 469 | %
60 0 0 0
FMetdHb | 110 | 0.9 130 | 0.80 | 090 | 0.80 | 0.80 | 130 | 120 | 0.10 | %
0
cKa+ 23 | 340 | 350 | 3.60 | 290 | 350 | 3.70 | 3.60 | 340 | 390 | mm
0 ol/L
¢ Na+ 138. | 342. | 146. | 128. | 129. | 126. | 124. | 144. | 156. | 162. | mm
00 00 00 00 00 00 00 00 00 00 ol/L
cCa2+ 09 [09 |08 [096 | 093 | 1.50 | 1.07 | 096 | 1.12 | 0.64 | mm
2 6 ol/L
cCL - 102. | 106. | 96.0 | 940 | 105. | 96.0 | 980 | 117. | 119. | 116. | mm
00 00 0 0 00 0 0 00 00 00 ol/L
cGlu 96 | 64 | 730 | 990 | 640 | 560 | 580 | 450 | 630 | 390 | mm
0 0 ol/L
cLac 29 | 130 | 140 | 1.60 | 190 | 230 | 120 | 140 | 120 | 230 | mm
0 ol/L
CRP 43. | 560 | 148. | 234. | 127. | 167. | 111. | 79.0 | 102. | 143. | mg/
00 0 00 00 00 00 00 0 00 00 L
Whbc 6.3 165 | 946 | 967 | 123 | 439 | 364 | 298 | 9.76 | 7.89
4 0 4 4 6 6
Lym 134 | 360 | 840 | 640 | 3.60 | 090 | 460 | 790 | 6.10 | 4.60
6
Fib 129. | 438. | 364. | 508. | 387. | 469. | 349. | 276. | 248. | 183. | mg/
00 00 00 00 00 00 00 00 00 00 dl
Pro Ca 1.1 75 | 45 64 340 | 690 | 880 | 740 | 103 | 11.8
0 0
35309630 20
dsd QR | VR | QRI | LRI | LRI | VRI | QI | VLRI | LRI | LRI
. gl | g5 |10 15 20 25 30 35 40 45
44
5.
pH 738 | 742 | 746 | 734 | 746 | 739 | 743 | 749 | 748 | 743
pCO | 466 | 368 | 426 | 379 | 41.60 | 48,6 | 39.60 | 426 | 4870 | 426 | mm
2 0 0 0 0 0 0 0 HG
pO2 | 196. | 138. | 594 | 1869 | 1476 | 6390 | 89.70 | 754 | 6540 | 84.6 | mm
70 40 0 0 0 0 0 HG
ctHb | 126. | 121. | 96.0 | 1040 | 1140 | 1160 | 1280 | 124.0 | 101.0 | 1190 | g/L
00 00 0 0 0 0 0 0 0 0
Hctc | 38.6 | 334 | 294 | 33.60 | 35.80 | 38.70 | 39.60 | 3740 | 36.90 | 39.70 | %
0 0 0
sO2 102. | 96.7 | 872 | 968 | 9940 | 804 | 976 | 968 | 82.70 | 96.30 | %
00 0 0 0 0 0 0
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FO2 979 | 96.8 | 83.20 | 96.7 9820 | 68.70 | 93.30 | 94.8 7290 | 9430 | %
Hb 6 0 0 0
FCO | 190 | 1.60 | 130 | 0.80 | 1.30 090 | 120 | 090 | 0.80 120 | %
Hb
FHH | 030 | 080 | 1.20 | 230 | 090 | 2340 | 360 | 540 | 1830 | 630 | %
b
FMe | 120 | 1.30 | 1.00 1.20 0.10 1.30 0.80 0.20 0.60 0.80 %
tHb
c Ka | 440 | 3.60 | 3.70 3.90 3.80 3.50 420 3.90 3.30 3.80 mm
+ ol/L
c 138. | 136. | 146.0 | 142.0 | 1430 | 139.0 | 1350 | 137.0 | 1440 | 142.0 | mm
Na+ 00 00 0 0 0 0 0 0 0 0 ol/L
c Ca| 092 | 078 | 1.06 11.10 | 0.80 0.81 0.88 0.96 0.73 0.92 mm
2+ ol/L
¢ CL | 112 106. | 103.0 | 102.0 | 106.0 | 96.0 93.00 | 940 92.00 | 1040 | mm
- 00 00 0 0 0 0 0 0 ol/L
c¢Glu | 830 | 560 | 630 | 550 | 530 |[480 | 530 |470 | 410 |430 | mm
ol/L
cLac | 130 | 140 | 1.20 0.80 0.70 0.80 0.90 0.70 0.60 0.70 mm
ol/L
CRP | 126. | 214. | 196.0 | 134.0 | 86.00 | 56.00 | 76.0 63.0 41.00 | 28.00 | mg/
00 00 0 0 0 0 L
Wbe | 173 | 125 | 1236 | 9.67 | 1463 | 9.86 1375 | 1346 | 1123 | 923
2 6
Lym | 143 | 175 | 1943 | 1476 | 1236 | 1485 | 1639 | 16.86 | 21.76 | 14.93
1 6
Fib 384. | 426. | 389.0 | 368. 349.0 | 286.0 | 3120 | 326.0 | 316.0 | 287.0 | mg/
00 00 0 00 0 0 0 0 0 0 dl
Pro 25 23 54 6.3 720 | 550 | 630 | 480 | 270 | 090
Ca
35309630 21
3500 | ey | ©ry | ey QLRI QLRI QLRI QLRI QLRI QLRI QLRI
. 1 5 10 15 20 25 30 35 40 45
36 §.
pH 728 | 741 | 752 | 746 | 744 | 743 | 739 | 751 | 742 | 743
pCO 376 | 36.7 | 396 | 36.7 | 469 | 483 386 | 436 | 478 | 435 mm
2 0 0 0 0 0 0 0 0 0 0 HG
p02 183. | 136. | 634 | 136. | 1375 | 786 | 69.7 | 76.8 | 56.7 | 724 | mm
40 40 0 20 0 0 0 0 0 0 HG
ctHb 131. 116. | 89.0 113.0 | 106. 124. 136.0 | 113.0 | 1010 | 1160 | g/L
20 00 0 0 00 00 0 0 0 0
Hcte | 413 | 366 | 296 | 336 | 376 | 369 | 39.10 | 386 | 348 | 366 | %
0 0 0 0 0 0 0 0 0
sO2 98.6 | 96.7 | 985 | 964 | 984 634 89.7 | 96.8 864 | 956 %
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0 0 0 0 0 0 0 0 0 0
FO2 976 | 964 | 864 | 984 | 996 | 755 | 96.7 | 964 | 786 | 946 | %
Hb 0 0 0 0 0 0 0 0 0 0
FCO | 150 | 090 | 0.70 | 0.60 | 1.20 1.00 1.30 130 | 0.80 | 090 | %
Hb
FHH | 040 | 0.80 | 149 | 260 | 3.70 | 324 | 460 | 640 | 1230 | 460 | %
b 0 0
FMet | 120 | 1.10 | 0.80 | 120 | 020 | 1.30 020 | 120 | 020 | 090 | %
Hb
c Ka| 420 | 360 | 340 | 340 | 360 | 380 | 420 | 390 | 360 | 350 | mmo
+ I/L
c 136. | 139. | 137. 136. 146. 139.0 | 133.0 | 134. 146. 140. | mmo
Na+ 00 00 00 00 00 0 0 00 00 00 /L
c Ca| 08 | 076 | 096 | 121 0.89 | 086 | 096 | 093 | 0.76 | 0.84 | mmo
2+ I/L
¢ CL | 115 | 107. | 113.0 | 1120 | 104. | 970 | 92.0 | 930 | 940 | 1030 | mmo
- 00 00 0 0 00 0 0 0 0 0 I/L
cGlu | 760 | 640 | 630 | 580 | 560 | 420 | 560 | 430 | 340 | 420 | mmo
/L
cLac | 120 | 1.60 | 0.80 | 0.80 | 0.70 | 0.90 | 1.10 0.80 | 0.70 | 0.80 | mmo
I/L
CRP | 460 | 62.0 | 162. 146. | 89.0 | 630 | 940 | 760 | 520 | 410 | mg/L
0 0 00 00 0 0 0 0 0 0
Whbce 174 | 12,6 | 123 | 9.76 | 1248 | 994 | 1346 | 13.7 15.60 | 8.94
6 4 6 6
Lym | 128 | 197 | 156 | 212 164 164 19.30 | 169 1820 | 20.1
0 0 0 0 0 0 0 0
Fib 329. | 386. | 395. | 346. | 284. | 164. | 302. | 284. | 256. | 243. | mg/d
00 00 00 00 00 00 00 00 00 00 1
Pro 2.5 1.6 54 6.9 540 | 720 | 630 | 3.10 1.90 1.60
Ca
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Recent Principles of Antimicrobial Treatment in Polytrauma Induced
Sepsis and Septic Shock

New Vision University

Kanashvili B., Saganelidze K., Ratiani L.

Polytrauma is a condition with high potential for causing death or disability.
Trauma is the leading cause of death for people aged 1-44 years and is
exceeded only by cancer and atherosclerotic disease in all age groups. Major
trauma might be caused by penetrating and blunt injuries: Road-Traffic
accidents, gunshot wounds, falls, stabbing wounds etc [7].

Only in the USA more than 180,000 people die from injury each
year—1 person every 3 minutes. 2.5 million People were hospitalized due to
injuries in 2014. - Violence and injury has an alarming economic toll. The
total cost for this in the United States was $671 billion in 2013. Globally
more than 6 million deaths per year are caused by different types of injuries.
20% of trauma deaths occur late after the injury. It is usually the result of
sepsis, multi-system organ failure or other complications [7].

Sepsisis life-threatening organ dysfunction caused by a
dysregulated host response to infection. Septic shock is a subset of sepsis
with circulatory and cellular/metabolic dysfunction associated with a higher
risk of mortality. Sepsis and septic shock are major healthcare problems,
affecting millions of people around the world each year [44]. Sepsis and
septic shock are medical emergencies and similar to Polytrauma, acute
myocardial infarction, or stroke, early identification and appropriate
management in the initial hours after sepsis develop improves outcomes.

Before the advent of antibiotics, sepsis was considered almost
inevitable after injury [45]. Although no longer the case, infection continues
to be a common complication after traumatic injury and is associated with an
increase in morbidity and mortality, and longer hospital stays [44].

The purpose of this literature review is to revisit the current strategy
in diagnosing and in antimicrobial treatment of Polytrauma induced sepsis
and septic shock in patients. The review is intended to compare the different
guidelines and reveal the most recently evidence-based effective methods.
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Methodology and Methods:
This search produced 112 abstracts that were reviewed for relevance. From
these 52 potentially relevant papers were then reviewed.

Sterilization of cultures may happen just a few hours later after
antimicrobial starts. Making identification of a pathogen is depended on
obtaining cultures prior to the administration of antimicrobials. Identification
makes de-escalation of therapy possible in Polytrauma induced sepsis and
septic shock patients and this is associated with fewer side effects, lower
costs and less resistant microorganisms - leading to improved outcomes. The
disadvantage is that, delaying antimicrobials in order to obtain cultures
increases the mortality risk in critically ill Polytrauma induced septic shock
patients. Microbial cultures should be obtained from body fluids (wounds,
cerebrospinal liquid, blood etc.). The decision from which sites to culture is
made by treatment team. If the source of sepsis is apparent, taking cultures
from all sites is not necessary. By suggestion 45 minutes is acceptable delay
in order to obtain the cultures [15].

Initiating aggressive fluid resuscitation is very important when
managing Polytrauma induced sepsis or septic shock patients; prompt intra-
venous infusion of antimicrobial agents is also a priority. This may require
additional vascular access ports. Intraosseous access, which can be quickly
and reliably established (even in adults), can be used to rapidly administer
the initial doses of any antimicrobial [33]. In addition, intramuscular
preparations are approved and available for several first-line B-lactams,
including imipenem/cilastatin, cefepime, ceftriaxone, and ertapenem. If
timely establishment of vascular access is not possible in intramuscular
administration should be considered.

Septic shock is used by gram-negative bacteria, gram-positive, and
mixed bacterial microorganisms. Some certain specific conditions put
patients at risk for resistant or atypical pathogens. Neutropenic patients are at
risk for an especially wide range of potential pathogens, including resistant
gram-negative bacilli and Candida species.  Patients with  nosocomial
acquisition of infection are prone to sepsis with vancomycin-
resistant Enterococci and methicillin-resistant Staphylococcus
aureus (MRSA).

Failure to initiate appropriate empiric therapy in Polytrauma sepsis
and septic shock patients is associated with a significant increase in
morbidity and mortality [31]. The initial selection of antimicrobial therapy
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must be broad enough to cover all likely pathogens. The choice of empiric
antimicrobial therapy depends on complex issues related to the patient’s
history, clinical status, and local epidemiologic factors. Key patient factors
include the chronic organ failures, medications, nature of the site of
infection, concomitant underlying diseases, the different forms of
immunocompromise, recent known infection and its treatment. In addition,
the patient’s location at the time of infection acquisition and local pathogen
prevalence. Potential drug side effects must also be considered.

Optimal empiric antimicrobial regimen in Polytrauma induced sepsis
and septic shock is the central determinants of outcome. The choice of
empiric antimicrobial regimens in these patients is complex. Several factors
must be assessed and used in determining the appropriate antimicrobial
regimen at each medical center and for each patient. These include:

e Age and patient comorbidities including chronic illness and chronic
organ dysfunction (e.g., liver or renal failure), the presence of invasive
devices;

e The anatomic site of infection considering the typical pathogen profile;

e The resistance patterns of those prevalent pathogens;

e The presence of specific immune defects;

e Prevalent pathogens within the community, hospital, and even hospital
ward.

The clinician must assess risk factors for infection with resistant
pathogens including prolonged hospital facility stay, prior hospitalization,
recent antimicrobial use and prior colonization. The occurrence of
Polytrauma induced septic shock may be intrinsically associated with a
higher probability of resistant isolates due to selection in failure to respond
to earlier antimicrobials.

As the majority of Polytrauma induced severe sepsis and septic
shock patients have immunocompromised condition, the initial empiric
regimen should be broad enough to cover most pathogens isolated in
healthcare-associated infections. Most frequently, a broad-spectrum
carbapenem or extended-range penicillin/B-lactamase inhibitor combination
(e.g., ticarcillin/clavulanate or piperacillin/tazobactam) is used. However,
third- or higher-generation cephalosporins can also be used, especially as
part of a multidrug regimen. The specific regimen can and should be
modified by knowledge of local microbiologic flora and by the anatomic site
of infection if it is apparent.
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To ensure a sufficiently broad spectrum of empiric coverage
initially, multidrug therapy is often required. The addition of a supplemental
gram-negative agent to the empiric regimen is recommended for critically ill
Polytrauma induced septic patients at high risk of infection with such
multidrug-resistant pathogens [27]. When the risk factors for MRSA exist,
Teicoplanin, Vancomycin or another anti-MRSA agent can be used. A
significant risk of infection with Legionella species mandates the addition of
a fluoroquinolone or macrolide.

Candida species are likely pathogens when choosing initial therapy.
Risk factors for Candida infections include prolonged administration of
broad-spectrum antibiotics, prolonged hospital/ICU admission, recent fungal
infection, immunocompromised status, prolonged invasive vascular devices,
total parenteral nutrition, necrotizing pancreatitis, recent major surgeries and
multisite colonization [49]. If the risk of Candida sepsis is sufficient to
justify empiric antifungal therapy, the local pattern of the most
prevalent Candida species, the selection of the specific agent should be
tailored to the severity of illness and any recent exposure to antifungal drugs.
Empiric use of an Echinocandin (Micafungin, Anidulafungin or
Caspofungin) is preferred in most patients with severe illness; especially in
those Polytrauma induced septic shock patients, who have recently been
treated with other antifungal agents [49]. Triazoles are acceptable in
hemodynamically stable and less ill patients. Liposomal formulations of
Amphotericin B are a reasonable alternative to Echinocandins in patients
with Echinocandin toxicity or intolerance [29]. Knowledge of local
resistance patterns to antifungal agents should guide drug selection until
fungal susceptibility test results are received. Rapid diagnostic testing using
B-D-glucan or rapid polymerase chain reaction assays to minimize
inappropriate anti-Candida therapy may have a supportive role.

Superior empiric coverage can be obtained using unit-specific local
antibiograms. Early involvement of infectious diseases specialists improve
outcome in some circumstances (e.g., S Aureus bacteremia) [3].

Generally, Polytrauma induced sepsis or septic shock patients
warrant empiric broad-spectrum therapy until the causative organism and its
antimicrobial susceptibilities are defined. Restriction of antimicrobials is an
important strategy to reduce both the development of pathogen resistance
and cost, it is not an appropriate strategy in the initial therapy for this patient
population. The spectrum of coverage should be narrowed by eliminating
unneeded antimicrobials and replacing broad-spectrum agents with more
specific agents [18]. If pathogen is identified, de-escalation to the narrowest
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effective agent should be implemented for most serious infections. However,
approximately one third of patients with sepsis do not have a causative
pathogen identified [18]. When infection is found not to be present,
antimicrobial therapy should be stopped promptly to minimize the likelihood
that the patient will become infected with an antimicrobial-resistant
pathogen or develop a drug-related adverse effect. The decisions to continue,
narrow, or stop antimicrobial therapy must be made on the basis of clinical
information.

Early optimization of antimicrobial pharmacokinetics can improve
the outcome of patients with severe infection. It should be considered that
critically ill Polytrauma induced sepsis and septic shock patients have
distinct differences from the typical infected patient that affect the optimal
antimicrobial management strategy. These differences include a high
prevalence of unrecognized immune dysfunction, an increased frequency of
hepatic and renal dysfunction and a predisposition to infection with resistant
organisms. Due to the rapid expansion of extracellular volume as a
consequence of aggressive fluid resuscitation, most importantly with respect
to initial empiric antimicrobial dosing is an increased volume of distribution
for most antimicrobials. This results in a high frequency of suboptimal drug
levels with a variety of antimicrobials in Polytrauma induced sepsis and
septic shock patients [4]. Appropriate antimicrobial dosing is central to
improving outcome given the marked increase in mortality and other adverse
outcomes if there is a failure of rapid initiation of effective therapy.
Antimicrobial therapy in these patients should always be initiated with a full,
high end-loading dose of each agent used.

Antimicrobials have different required plasma targets for optimal
outcomes. Failure to achieve peak plasma targets on initial dosing has been
associated with clinical failure with Aminoglycosides. The clinical success
rate for treatment of infections correlates with higher peak blood levels of
Fluoroquinolones (e.g. nosocomial pneumonia) and Aminoglycosides
(nosocomial pneumonia, gram-negative bacteremia and other serious
infections) [8].

The dosing strategy for aminoglycosides and fluoroquinolones
involves optimizing peak drug plasma concentrations. For aminoglycosides
once daily dosing (5-7mg/kg daily gentamicin equivalent). Once-daily
dosing yields at least comparable clinical efficacy with possibly decreased
renal toxicity compared to multiple daily dosing regimens. Patients with
chronically mildly impaired renal function should still receive a once-daily-
equivalent dose but would normally have an extended period (up to 3 days)
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before the next dose. This dosing regimen should not be used in patients
with severe renal function in whom the aminoglycoside is not expected to
clear within several days. Therapeutic drug monitoring of aminoglycosides
is primarily meant to ensure that trough concentrations are sufficiently low
to minimize the potential for renal toxicity. For fluoroquinolones, an
approach that optimizes the dose within a nontoxic range (e.g. levofloxacin,
750 mg every 24 hours or levofloxacin 750mg every 24 hours) should
provide the highest probability of a favorable microbiologic and clinical
response [4].

Vancomycin is antibiotic whose efficacy is at least partially
concentration-dependent. Dosing to a target of 15-20 mg/L is recommended
by several authorities to maximize the probability of achieving appropriate
pharmacodynamic targets, improve tissue penetration and optimize clinical
outcomes [26, 47]. For Polytrauma induced sepsis and septic shock an intra-
venous loading dose of 25-30mg/kg is suggested to rapidly achieve the
target trough drug concentration. A loading dose of 1 gram of vancomycin
will fail to achieve early therapeutic levels for a significant subset of
patients. In fact, loading doses of antimicrobials with low volumes of
distribution (teicoplanin, vancomycin, and colistin) are warranted in
critically ill patients to more rapidly achieve therapeutic drug levels due to
their expanded extracellular volume related to volume expansion following
fluid resuscitation [28, 24]. Loading doses are also recommended for [-
lactams administered as continuous or extended infusions to accelerate
accumulation of drug to therapeutic levels [38].

Earlier that initial doses of B-lactams can be given as a bolus or rapid
infusion to rapidly achieve therapeutic blood levels. However, following the
initial dose, an extended infusion of drug over several hours rather than the
standard 30 minutes has been recommended by some authorities [53]. In
addition, some meta-analyses suggest that extended/continuous infusion of
B-lactams may be more -effective than intermittent rapid infusion,
particularly for relatively resistant organisms and in critically ill patients
with sepsis [14, 54].

The critically ill Polytrauma induced septic patients exhibit a variety
of physiologic perturbations that dramatically alter antimicrobial
pharmacokinetics. Pharmacokinetically optimized antimicrobial dosing
strategies in these patients is very difficult. These include increased cardiac
output, unstable hemodynamics, increased extracellular volume, affecting
drug clearance (variable kidney and hepatic perfusion) and altered drug
binding due to reduced serum albumin [39]. In addition, augmented renal

105



3m@o@Bogdoon 0bpgEomgdgmo byglbobolbs ©s Lgddoggmo dmgol sE®gymo ©osgbmb@ogs ©s JoOmgs

clearance is a recently described phenomenon that may lead to decreased
serum antimicrobial levels in the early phase of sepsis [19]. These factors
make individual assessment of optimal drug dosing difficult in critically ill
patients and under-dosing is common in critically ill septic patients, but drug
toxicity such as central nervous system irritation with B-lactams and renal
injury with colistin is also seen [4, 40]. These problems make therapeutic
drug monitoring important part of treatment for multiple antimicrobials for
critically ill patients with sepsis.

The initial use of multidrug therapy is often required to ensure an
appropriately broad-spectrum range of coverage for initial empiric treatment.
The use of multidrug therapy for this purpose in severe infections is well
understood.

The combination therapy means the use of two different classes of

antibiotics (usually a B-lactam with a fluoroquinolone, aminoglycoside, or
macrolide) for a single putative pathogen expected to be sensitive to both,
particularly for purposes of accelerating pathogen clearance.
Combination therapy produces higher survival in patients with Polytrauma
induced septic shock. A meta-regression study recommended combination
therapy in patients with a mortality risk greater than 25% [9, 11]. When
using a carbapenem as empiric therapy in a population at low risk for
infection with resistant microorganisms, the addition of a fluoroquinolone
does not improve patients’ outcomes [6]. Despite the overall favorable
evidence for combination therapy in septic shock in clinical scenarios of
severe clinical illness (particularly septic shock), several days of
combination therapy is biologically plausible and is likely to be clinically
useful [9].

Prospective trials support initial combination therapy for selected
patients with specific pathogens [34] but in most cases the offending
pathogen is not known at the time of presentation. Therefore, specifying
combination therapy to specific identified pathogens is useful only if more
prolonged and targeted combination therapy is contemplated. In addition,
with respect to multidrug-resistant pathogens, both individual studies and
meta-analyses provide variable results depending on the pathogen and the
clinical scenario (5, 34, 13, 23, and 50). The use of a specific form of
combination therapy is for streptococcal toxic shock syndrome, for which
animal models and uncontrolled, clinical experience demonstrate a survival
advantage with penicillin and clindamycin, the latter as a transcriptional
inhibitor to pyrogenic exotoxin super antigens [48].
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The benefit of combination therapy in Polytrauma induced septic
shock patients includes extended empiric therapy for culture-negative
infections and extended definitive/targeted therapy where a pathogen is
identified. In the case of neutropenia in the absence of septic shock, studies
suggest that, while multidrug therapy to broaden pathogen coverage (e.g., to
include Candida species) may be useful, combination therapy using a [-
lactam and an aminoglycoside for purposes of accelerating pathogen
clearance is not beneficial for less severely ill patients [16]. Combination
therapy of this sort for even “high-risk” neutropenic patients with sepsis is
inconsistently supported by several international expert groups [16]. This
position against combination therapy for a single pathogen in any form of
neutropenic infection emphatically does not preclude the use of multidrug
therapy for the purpose of broadening the spectrum of antimicrobial
treatment.

Early de-escalation of antimicrobial therapy has not been studied.
However, observational studies have shown that early de-escalation of
multidrug therapy is associated with equivalent or superior clinical outcomes
in Polytrauma induced sepsis and septic shock [18, 25]; despite this, one
study has indicated an increased frequency of super infection and longer ICU
stay [25]. In addition to institutional benefit with respect to limiting a driver
of antimicrobial resistance, early de-escalation can also benefit the
individual patient [41].

Agreement is lacking on precise criteria for triggering de-escalation.
Among approaches used by panel members are de-escalation based on: a)
clinical progress, b) infection resolution as indicated by biomarkers
(especially procalcitonin) and ¢) a relatively fixed duration of combination
therapy. This lack of consensus on de-escalation criteria for combination
therapy reflects the lack of solid data addressing this issue.

Prolonged wunnecessary administration of antimicrobials is
detrimental to society and to the individual patient. For individual patients,
prolonged antibiotic therapy is associated with specific illnesses such
as Clostridium difficile colitis and more broadly, an increased mortality risk
[17].

The patient factors will influence the length of antibiotic therapy, but
treatment duration up to 10 days is generally adequate for most serious
infections [36]. Recent data recommends that some serious infections may
be treated with shorter courses especially if there is a need for and successful
provision of source control [42, 12]. Subgroup analysis of the most critically
ill subjects in the short course of antimicrobials in the intra-abdominal sepsis
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study of Sawyer et al demonstrated no difference in outcome based on the
duration of therapy (as with the overall group) [42]. Treatment duration of 3
to 5 days or fewer was the same effective like to the duration of up to 10
days. The conditions where is an undrainable foci of infection, a slow
clinical response, bacteremia with resistant S aureus, candidemia/invasive
candidiasis [29] and other fungal infections, some viral infections and
immunologic deficiencies [16].

The duration of therapy in critically ill patients should include
immune status like a host factor. The patients with neutropenic infection and
sepsis often require therapy for at least the duration of their neutropenia. The
nature of the infecting pathogen also plays a role. In particular,
uncomplicated S aureus-bacteremia requires at least 2 weeks of therapy,
while as an endovascular infection complicated bacteremia requires
treatment with 1.5 months of therapy. Uncomplicated bacteremia has been
defined as: a) no implanted prostheses, b) exclusion of endocarditis, c)
negative results of follow-up blood cultures drawn 2 to 4 days after the
initial set, d) defervescence within 72 hours after the initiation of effective
antibiotic therapy, and ¢) no evidence of metastatic infection. Patients with
candidemia (whether or not catheter-associated) and
deep Candida infections, whether or not associated with sepsis, require more
prolonged therapy [29]. Highly resistant gram-negative pathogens with
borderline sensitivity to utilized antimicrobials may be slow to clear and
represent another example. The Duration of therapy might also get affected
by the nature and site of infection. Osteomyelitis and larger abscesses
require longer therapy as they have limited drug penetration. The severe
disease more typically presents as cardiac failure/cardiogenic shock and
emboli rather than as sepsis or septic shock, still it is well known that
endocarditis requires prolonged antimicrobial therapy [2, 19]. In critically ill
infected patients, a variety of other factors may play a role in determining
the optimal duration of therapy. If the clinician is uncertain, infectious
diseases consultation should be sought.

The decisions to narrow or stop antimicrobial therapy must
ultimately be made on the basis of sound clinical judgment. Standard
recommendations on duration of therapy in this document depend on
inferences from less ill cohorts.

For complicated, critically ill patients with serious infections,
noninfectious concurrent illness and medical interventions, even following
control of infection - may produce signs and symptoms consistent with
active infection. E.G.: an elevated white cell count may occur as a
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consequence of corticosteroid administration or physiologic stress,
pulmonary infiltrates and shortness of breath may be caused by pulmonary
edema in addition to pneumonia; fever may be associated with certain drugs,
including phenytoin and p-lactams. Additionally, there is a natural tendency
to want to continue a therapy that is often seen as benign longs enough to be
confident of cure, but antimicrobials are not an entirely benign therapy. In
low-risk patients, the adverse effects can outweigh any benefit. The potential
harm associated with unnecessarily prolonged antimicrobial therapy, daily
assessment for de-escalation of antimicrobial therapy is recommended in
patients with septic shock and sepsis.

For the last several years, the role of biomarkers to assist in the
diagnosis and management of infections has been extensively explored. The
use of B-D-glucan and galactomannan to assist in the assessment of a broad
range of fungal pathogens has become well accepted [1, 22]. The
measurement of serum procalcitonin is commonly used in different parts of
the world to assist in the diagnosis of acute infection and to help define the
duration of antimicrobial therapy. A wide range of procalcitonin-based
algorithms have been used to direct de-escalation of antimicrobial therapy in
severe infections [35, 52, 51, and 46]. Still, no particular algorithm provides
a clinical advantage over another. Literature suggests that use of such
algorithms can speed safe antimicrobial de-escalation compared to standard
clinical approaches with reduced antimicrobial consumption without an
adverse effect on mortality. Recently, a randomized trial on procalcitonin
use in critically ill patients with presumed bacterial infection demonstrated
evidence of a reduction in duration of treatment and daily defined doses of
antimicrobials [10]. Additionally, the procalcitonin group showed a
significant decrease in mortality. The abovementioned finding is relevant
with studies demonstrating an association between early antimicrobial de-
escalation and survival in observational studies of Polytrauma induced sepsis
and septic shock [17]. This benefit is not clear though, because another
meta-analysis of randomized controlled studies of de-escalation failed to
demonstrate a similar survival [30]. Meta-analyses also suggest that
procalcitonin can also be used to assist in differentiating noninfectious and
infectious conditions at presentation [52, 46]. The strongest evidence appears
to relate to noninfectious pulmonary pathology vs bacterial pneumonia [46,
43]; in this study meta-analysis suggests that procalcitonin may assist in ICU
patients - predicting the presence of bacteremia [21].

The procalcitonin and all other biomarkers can provide only
supplemental and supportive data to clinical assessment. Decisions on
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initiating, altering, or discontinuing antimicrobial therapy should never be
made solely on the basis of changes in any biomarker.

Discussion

Polytrauma induced Sepsis and Septic shock is defined as a critical
condition. Before advent of antibiotics, this condition was considered to be
hopeless, so most of the literature suggested starting antimicrobial treatment
as soon as possible. All the high quality studies agree that, the rapidity of
administration appropriate antimicrobials is decreasing the chance of
mortality, but still by suggestion 45 minutes is acceptable delay in order to
obtain the cultures [15]. This time should be enough to obtain cultures prior
to the administration of antimicrobials. The reason is that sterilization of
cultures may happen just a few hours later after antimicrobial starts. Making
identification of a pathogen in Polytrauma induced sepsis and a septic shock
patient is depended on obtaining. Identification makes de-escalation of
therapy possible. This is associated with fewer side effects, lower costs and
less resistant microorganisms - leading to improved outcomes [17]. Recent
studies demonstrated that in order to control severe presentations of
Polytrauma induced sepsis, source control is crucial. As Polytrauma is a
condition caused by multiple injuries, including abdominal, thoracic, and
musculoskeletal and others, patients with sepsis and septic shock are more
likely to suffer from decreased plasma levels. Thus in Polytrauma induced
sepsis and septic shock patients initiating aggressive fluid resuscitation is
more important compared to standard cases of sepsis and septic shock,
prompt intra-venous infusion of antimicrobial agents is also a priority. In this
type of patients more intra-vascular access devices are needed. The clinical
success rate for treatment of infections correlates with higher peak blood
levels of fluoroquinolones and aminoglycosides [8]. For the critically ill
patients, unlikely to previously recommended standard dosing of antibiotics,
recent studies have shown that loading doses are more effective (explained
due to their expanded extracellular volume related to volume expansion
following fluid resuscitation) [24]

Failure to initiate appropriate empiric therapy with Polytrauma
induced sepsis and septic shock patients are associated with a significant
increase in morbidity and mortality [31]. The initial selection of
antimicrobial therapy must be broad enough to cover all likely pathogens.
Even if septic shock is commonly used by gram-negative and gram-positive
bacteria, unlike to previous studies the recent reviews demonstrated that
there is no exact scheme of empiric antibiotics. The choice of optimal
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empiric antimicrobial therapy depends on: patient’s age, comorbitities, the
anatomical site of infection (considering typical pathogen profile), resistance
patterns of prevalent pathogens, the presence of specific immune defects and
prevalent pathogens within the community. Recent articles show the
increased incidence of immunologic deficiencies and resistance and the early
de-escalation is considered to be even more important in reduction of
mortality [15]. Most frequently, a broad-spectrum carbapenem or extended-
range penicillin/B-lactamase inhibitor combination is used.

When the risk factors for MRSA exist, Teicoplanin, Vancomycin or
another anti-MRSA agent can be used [27].

Due to increased prevalence of Candida infections, recent studies
emphasize the importance of antifungal treatment more. The reason for this
increase is: the prolonged administration of broad-spectrum antibiotics,
prolonged  hospital/ICU  admission, recent  fungal infection,
immunocompromised status, prolonged invasive vascular devices, total
parenteral nutrition, necrotizing pancreatitis, recent major surgeries and
multisite colonization. Empiric use of an echinocandin is preferred in most
patients with severe illness [49].

Early de-escalation of antimicrobial therapy has not been well-
studied. One study has indicated an increased frequency of super infection
and longer ICU stay [25]. Still current guidelines recommend that some
serious infections may be treated with shorter courses especially if there is a
need for and successful provision of source control [42, 12]. The decisions to
narrow or stop antimicrobial therapy must ultimately be made on the basis of
sound clinical judgment.

For the last several years, the role of biomarkers to assist in the
diagnosis and management of infections has been extensively explored. The
procalcitonin group showed a significant decrease in mortality. The
abovementioned finding is relevant with studies demonstrating an
association between early antimicrobial de-escalation and survival in
observational studies of Polytrauma induced sepsis and septic shock
patients [17]. This benefit is not clear though, because another meta-analysis
of randomized controlled studies of de-escalation failed to demonstrate a
similar survival [30]. As there is no strong evidence, Procalcitonin can
provide only supplemental and supportive data to clinical assessment.
Decisions in treatment options should never be made solely on the basis of
changes in any biomarker.
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Conclusions:

In case of Polytrauma induced sepsis and septic patients the administration
of empiric broad-spectrum intra-venous antimicrobials (one or more) needs
to be initiated within one hour, in order to cover all likely pathogens -
including bacterial and potentially fungal or viral coverage. The empiric
antimicrobial therapy is recommended to be narrowed once pathogen is
identified. The dosing strategies of antimicrobials are optimized based on
specific drug properties, on accepted pharmacodynamic and
pharmacokinetic principles. The combination therapy should not be routinely
used for Polytrauma induced sepsis and bacteremia without shock. The
combination therapy is initially used for septic shock, de-escalation with
discontinuation of combination therapy within the first few days in response
to clinical improvement and/or evidence of infection resolution is
recommended. This applies to both targeted and empiric combination
therapy. In standard cases, antimicrobial treatment duration up to 10 days is
adequate for most serious infections associated with Polytrauma induced
septic shock and sepsis. The longer courses are appropriate in patients who
have a slow clinical response, some fungal and viral infections, or
immunologic deficiencies and undrainable foci of infection, bacteremia with
S aureus. The measurement of procalcitonin levels can be used to support
shortening the duration of antimicrobial therapy in Polytrauma induced
sepsis patients and to support discontinuation of empiric antibiotics in
patients who initially appeared to have sepsis, but have limited clinical
evidence of infection.

Key Words: Polytrauma, Intensive Care Unit, Sepsis, Septic Shock,
Antimicrobial Treatment, Source Control, Guidelines, Evidence-Based,
Literature, Resistance, Immunodeficiency, Analysis, Biomarkers, Empiric
Antibiotics.
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Recent Principles of Antimicrobial Treatment in Polytrauma Induced
Sepsis and Septic Shock

Kanashvili B., Saganelidze Kh., Ratiani L.. - ,,New Vision University”’
20% of trauma deaths occur late after the injury. It is usually the result of
sepsis, multi-system organ failure, or other complications. In Polytrauma
induced sepsis and septic shock patients, antibacterial management is
crucial. The knowledge of recent aspects of treatment is decreasing the costs
and the resistance of pathogens, morbidity and mortality. Different models
of treatment are suggested by authors, basically they are depended on: the
patients age, their health condition, the factors of immunodeficiency, at the
location of infection and others. Using the key words, the search engines
produced articles and 112 of them were reviewed. The review was made on
the studies about Polytrauma induced sepsis and septic shock patients, about
their antimicrobial treatment dosage and duration, about the source control
and about the methods of early identification of pathogens (Bacteria and
Candida). The advantages and disadvantages of early identification were
also studied. Also the role if biomarkers were also reviewed. Based on the
review, recommendations are given about the recent principles of
antibacterial treatment of Polytrauma induced sepsis and septic shock
patients.

CoBpeMeHHbIe NMPUHUMIBI AHTHOAKTEPUATbHOI TepamuM cerncuca M ¢
CeNTHYECKOr0 IMOKAa HHAYIHMPOBAHHOH nosmTpaBmoii — Kanamsuiu b.,
Caraneaumse X., Patuann Jl.
20% cMEepTHOCTH MAIlMEHTOB MOJUTPABMOM MPHUXOIUT HA TO3IHUN MEPHO,
KOTOPBI MPEUMYIIECTBEHHO BBI3BAH CEIICUCOM M CENTUYECKUM IIOKOM
(ITomwopraHHBIMH ~ PAacCTPOMCTBAMH WM JPYTUMH  OCJIO)KHEHHUSIMH).
OCHOBHOM  4YacThlO  JICYCHHSI  CENCHCA W CENTUYECKOro  IIOKa
WHAYLIHUPOBAHHOW OJUTPABMOM, SBJISIETCA aHTHOAKTEpHaIbHas TepaIHs.
3HaHME COBPEMEHHBIX acCMEeKTOB HAIleIeHO Ha CHIDKEHHE NaTOr€HHOM
YCTOMYMBOCTH M CHM)KEHHE PacXojia JEKapCTB, YTO BIMACT HA YMEHBLICHUE
MoKazareyiell CMEpTHOCTH.

PaznuuHble cXeMbl U METOIBI JICUCHUS! MPEJCTABICHBI M0 Pa3HBIM
KpUTEpHAM: BO3pacT, oOllee COCTOSHHE, MMMYHHBIA Ae(pHUIHT, 00JacTh
TIOBPEKJACHUA U T. 1.
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112 crateii ObuUTH HalICHBI B COOTBETCTBHH KIIFOUEBBIX CIIOB HCCIICIYEMbIX
Mporpamm.

OmpeneneHbl OCOOCHHOCTH JO3UPOBKH M MPOJOJDKUTEIHLHOCTH
AHTHOAKTEPUATLHONW TEepaIlK CETNCUCAa U CENTUYCCKOr0 IMIOKAa BHI3BAHHOIO
MTOJINTPABMOM, TPOM30IIIA HWACHTU(GHUKANMS Kay3aTHBHOTO HWCTOYHUKA
OakTepuii W TPHOKOBBEIX 3a0OJIEBaHMIA; pPAacCMOTPECHHBI  HamOosee
3¢ (eKTUBHBIE MEPHl U 3HAYUMOCTh YIOMSHYTHIX JCHUCTBUH. BbUT M3yuyeH
pOoJIb OFOMapKEpOB TSI TIPOTHO3UPOBAHUS CETICHCA M CENTHYCCKOTO IIOKa,
BBI3BaHHOTO monuTpaBMod. OOciemoBaHHEM COBPEMEHHBIX CTaTell
WCIIONIH30BAHUEM aHAJIM3a JIUTEPATYPHBIX JAaHHBIX, OBLIO pa3paboTaHO
PEeKOMEHIAIMA 110 AaHTUOAKTEPHAIBHOMY  YIPABICHHIO Cerlcuca |
CENTUYECKOro 1I0Ka, UHAYLUPOBAHHOTO MOIUTPABMOM.
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The Role of Procalcitonin and Blood Lactic Acid with Prognosis

of Sepsis and Septic Shock In Polytrauma Patients

*’New Vision University”’

Kanashvili B., Saganelidze K., Ratiani L.

Introduction:

Trauma is the leading cause of death for people aged 1-44 years and 20% of
trauma deaths occur in the late period, after the injury. It is usually the result
of Septic Shock/ Sepsis, multi-system organ failure, or other complications
[2].

Sepsisis life-threatening organ dysfunction caused by a
dysregulated host response to infection. Septic shock is a subset of sepsis
with circulatory and cellular/metabolic dysfunction associated with a higher
risk of mortality. Septic Shock and Sepsis are major healthcare problems.
The Sepsis and Septic Shock continue to be a complication after traumatic
injury and are associated with an increase in morbidity and mortality and
longer hospital stays [22].

In previous studies the blood culture, leukocyte counts and body
fluid culture were used in the assessment and prognosis of patients with
sepsis and septic shock, but these parameters had limited clinical application
[4]. Procalcitonin is a hormonally inactive glycoprotein, which increases in
critically ill patients [18, 19]. In cases of Hypoxia and hypo perfusion of
tissues the blood lactate is an important biomarker as well. Still in some
cases severe hypoxia is not associated with higher blood lactic acid levels
[12]. Monitoring these two biomarker levels and their correlations is useful
in order to assess the severity and prognosis of critically ill patients with
sepsis and septic shock [1, 3, 20 and 24]. It should be mentioned that the
application value of this biomarkers in polytrauma induced sepsis and septic
shock patients is unclear.

Based on the periodic measurement of these two basic biomarker
levels and their correlations with the other factors and indicators, the study
intends to reveal the dynamic changes in the survival group. The study
should be helpful for more making, more accurate prognosis and for early
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detection of complications. An early identification and appropriate
management are associated with the better outcomes.

Key Words: Polytrauma, Sepsis, Septic Shock, Lactate, Procalcitonin,
Correlation

Materials and Methods: 26 patients developed Sepsis/Septic shock after
being hospitalized with the diagnosis of Polytrauma. The basic data of
patients: sex, age, the cause of polytrauma, the source of infection and mean
time to onset were studied. The majority of them were caused by Road-
Traffic Accidents (RTA). The remaining part was caused by other blunt and
penetrating injuries. Male to Female Ratio - 15:11, 21 patients survived and
5 died. All the patients were more than 18 years and received treatment by
the International Guidelines for Management of Severe Sepsis and Septic
Shock [5, 6 and 7]. All the patients whose condition was satisfactory on the
day 45" survived. In order to see the dynamic changes, the levels of
indicators and biomarkers were studied on the 1%, 5% 10" 15% 20t 25%
30™, 35%, 40" and 45™ days after admission. Pearson correlation was used in
order to assess the association of the levels of procalcitonin, blood lactic acid
and others.

The data were analyzed using the SPSS software, version 20.0. The
measurement data were calculated as mean +/- standard deviation; the
comparisons between the groups were made by the T-test and the
comparison procalcitonin and the blood lactate levels at different time levels
at different days were conducted with the use of the repeated measures. The
Pearson correlation analysis was used for detection of the prognostic
correlations. The demonstrating statistical charts were made showing the
changes of biomarkers at different points of time.

Results:

21 survived patients with the diagnosis of Polytrauma induced septic shock
were involved. The levels of procalcitonin and blood lactate were monitored
from the first day of admission in ICU through 45" day.
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Figure 1. The dynamic changes of procalcitonin levels.

On the figure 1 we see how the procalcitonin level slowly changes during
first 45 days - helpful to assess the severity and prognosis. The level
achieves maximum from day 15" up to day 30" and decreases after in the
survival group patients. The high initial level may be explained by the case
of polytrauma. The level elevates during first 25 days and in survival
patients decreases after a month. At the day 45™ the level still does not return
to normal. According to this chart we see significant deviation, which is
likely caused by different types of polytrauma. Most of the patients were
diagnosed to develop Sepsis/Septic Shock on approximately 9" day after
admission. We can say that, the level of Pro Ca is always increasing after
making the diagnosis of septic shock induced by polytrauma  making it
more reliable to be the biomarker for inflammatory changes.

Day 1 Day S Day 10 Day 15 Day 20 Day 25 Day 30 Day 40 Day 45

Figure 2. The dynamic changes of Blood Lactic Acid levels.

On the Figure 2 we see that the Blood Lactic Acid level is initially high,
explained by the diagnosis of polytrauma which is associated with high risk
of hypoxia. After the patients were admitted to ICU, using the pulse-
oxymeter the level of oxygenation was monitored and if needed the oxygen
therapy was started immediately - normalizing the level of Blood Lactic
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Acid. We see no significant changes during the period of monitoring,
explained by relevant oxygen therapy. This plays crucial role in survival,
because without adequate perfusion of tissues by oxygen and fluid levels
antimicrobial treatment is not enough for providing good outcomes.

Day 1 Day 5 Day 10 Day 15 Day 20 Day 25 Day 30 Day3s Day 40 Day 45

Figure 3. The Dynamic Changes of C - reactive protein (CRP) Levels.

CRP level is considered to be the indicator for the acute phase of pathology
and we see it rises fast and first, followed by increase of Procalcitonin level -
the biomarker for the severity of Sepsis and Septic shock. It rises
significantly within first 5 days, achieves the maximum level at the days 10-
15" and after that period of time decreases significantly in the survival
group. When comparing Figure 1 and Figure 3, we can say that CRP is
reacting fast to the inflammatory processes and after successful management
if decreases fast. Procalcitonin level is increasing/decreasing more slowly.
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Figure 4. The correlation of Procalcitonin Levels with the other Analysis.

Figure 4 demonstrates the correlation of procalcitonin level with the other
factor and indicators. Pro Ca has strong positive correlation with White
Blood Cells (WBC) and C - reactive protein (CRP). Also it has strong
negative correlation with Lymphocytes (LYM). The correlation less than
0.35 are not enough for making further judgments. If WBC and CRP levels
elevates, the same happens to Pro Ca. If the Lymphocyte level elevates, this
is indicator for the good outcomes, as Pro Ca level decreases. The Lactate
level does not change significantly after patient is having adequate oxygen
therapy, so we did not measure the correlation between Blood Lactic Acid
and other factors and indicators.

Discussion:

Sepsis and Septic Shock induced by Polytrauma is a critical condition with
high rate of mortality [11, 17]. The blood lactic acid level - mainly produced
by erythrocyte, brain tissue and striated muscle, significantly rises in cases of
tissue hypoxia - as a result of an anaerobic metabolism in the body. The
degree of its changes in plasma depends on the metabolic rate of kidney and
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liver [9]. The prognosis and mortality of the patients is related with the high
blood lactate acid level - biomarker of organ function and energy
metabolism [10]. The presence of hypoxia and hypo perfusion in the tissues
is associated with oxygen supply insufficient for metabolism, resulting in a
significant elevation in the blood lactate acid level. In patients with septic
shock the clearance of lactic acid in the liver is greatly weakened, there by
leading to a further rise in the blood lactic acid level [21]. Maintaining
normal blood lactate level is important in patients with polytrauma induced
sepsis or septic shock. Without having proper oxygenation, blood circulation
and fluid volume levels, antimicrobial treatment is not enough to provide
good outcomes [5, 6, and 7]. In all survived patients the blood lactate level
was successfully managed. The initial level was increased due to hypoxia
within the first few hours after an accident. Blood lactate did not show
significant changes in survived patients, because as soon as they were
admitted to ICU paced on adequate oxygen therapy. As the level of Blood
lactic acid did not change much and was normal during our period of
monitoring, we did not study it’s correlation with the other analyzes results.

Recently the role of biomarker procalcitonin to assist in the
diagnosis and management of infections has been extensively studied. Also
it reveals complications at early stage. Thyroid C cells synthesize
Procalcitonin the precursor of a calcitonin substance [8]. Different
worldwide studies have shown that procalcitonin level is elevated in
critically ill patients, including patients with: polytrauma, burns, medullary
thyroid cancer and others [23]. Besides, procalcitonin can be used as an early
indicator for the diagnosis and assessment of bacterial infectious diseases
[14]. The procalcitonin levels decreased in dynamics significantly among the
patients in the survival group [21]. It suggests lower procalcitonin level
indicating better prognosis, which is consistent with that reported in previous
literature [15].

Procalcitonin has a strong positive correlation with White Blood
Cells (WBC) and C - reactive protein (CRP). Also it has strong negative
correlation with Lymphocytes (LYM). In cases of Polytrauma induced sepsis
or septic shock, it is high from the beginning and slowly increases within
first 25 days. In cases of survival - decreases after 30 days. CRP Level as a
specific factor showing the acute phase of inflammation, rises and decreases
first followed by Procalcitonin level. The changes in WBC, CRP and LYM,
as they strongly correlate with procalcitonin may also are useful in order to
make a better monitoring, early detection of complications and prognosis.
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As an acute phase protein C-reactive protein (CRP) is directly
related to the inflammatory response and it has been used to monitor the
course of infection [13]. CRP has a strong positive correlation with the level
of Procalcitonin. Using charts we can assume that, CRP level is changing
fast as a marker of an ongoing inflammatory process, Procalcitonin is
changing more slowly, but is a better indicator for the severity of infectious
condition.

Monitoring the changes in the procalcitonin level is a helpful tool in
the assessment of prognosis in patients with sepsis. Even more studies are
needed to analyze the value of the blood lactate acid and procalcitonin levels
across the patients with septic shock/sepsis and Polytrauma. In conclusion,
monitoring of the blood lactate acid and procalcitonin levels plays an
important role in assessing the prognosis of septic shock. Studies with larger
sample size are expected to provide theoretical foundation for the
management of septic shock.
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The Role of Procalcitonin and Blood Lactic Acid with Prognosis of
Sepsis and Septic Shock

Kanashvili B., Saganelidze K., Ratiani L. “°New Vision University”’
Recently, the role of biomarkers to assist in the diagnosis and management
of infections has been extensively explored. Based on the studies,
Procalcitonin and Blood Lactic Acid can provide supportive data to clinical
assessment in Polytrauma induced infectious pathology prevention, early
evaluation, management of complications and predicting outcomes.

We studied the cases of 21 patients who developed Polytrauma
induced Sepsis/Septic shock during different stages of hospitalization. We
intended to study the dynamic level changes of Procalcitonin and Blood
Lactic Acid in terms of Sepsis/Septic shock — induced by different types of
trauma, in survived patients.

At the initial stage Blood Lactate level in polytrauma patients was
high, which was dynamically normalized after starting optimization of
ventilation/oxygen therapy. It was totally different in case of Biomarker
Procalcitonin. So we monitored the dynamic changes of it and made the
correlation between the other factors/indicators. The data was registered
during the first 45 days after the admission in the ICU (intensive care unit),
as all the patients who survived during this period of time had good
outcome. In order to see the dynamic changes, the levels of biomarkers were
measured in every 5 days and were studied using Pearson correlation
scheme.

The study revealed that normalization of Blood Lactic Acid is in
positive correlation with reconvalescence.

Procalcitonin is an indicator of illness progression severity. It has
strong positive correlation with White Blood Cells (WBC) and C - reactive
protein (CRP) and negative correlation with Lymphocytes (LYM). In cases
of Polytrauma induced sepsis or septic shock, the level started to increase
within first 72 hours after traumatic injury, pick concentration was achieved
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within first 25 days high from the beginning and dynamically increases
within first 25 days, the tendency of gradual decrease was seen after 30 days.
C - reactive protein as a nonspecific indicator of severity in pathology
progression, was manifested with high levels first, followed by the
procalcitonin level changes.

The systematic inflammation factors, like the number of Leukocytes
and Lymphocytes, concentration of C-reactive protein are in correlation with
procalcitonin and can play a significant role in early evaluation and
management of polytrauma induced Sepsis and Septic Shock.

H3yueHue poau NMpoKaJbLUMTOHUHA U JIAKTATA B MPOTHO3e celcuca M
CENTHYECKOT0 M0KA Y NAIIMEHTOB C MOJUTPABMOii
KanamBuiau b., Caranenuase X., Paruanu JI. >’New Vision University”’
B mocnemnue ropl Mupoko u3ydyanack poib OMOMAapKEPOB B TUATHOCTUKE H
JICYCHUW UHQPEKIIMOHHBIX NaTONOTHi. [IpOTakTHH U JaKTaT SIBISIOTHCS TEMU
WHAWKATOPaMH, KOTOPHIE MOTYT ITIOMOYE B TIPEBEHIMY PaHHEH TUATHOCTHUKE
Y B MCHEJKMEHTE TeX MH(EKINH, KOTOPbIE WHTYIIMPOBAHHBI ITOJIMTPAMBOM.
Mpb1 u3ydniii UCTOpuio OojiesHm 21 manuWeHTta, y KOTOPBIX Ha paHHUX
CTamusAX PAa3BUICA CENCUC- CENTHUYECKHH IIOK, WHIyIIMPOBAHHBIN
nojauTpaMBod. llenpl0 JaHHOrO  HCIEIOBAHUS  SIaBJISIETCS  U3y4dEHE
JUHAMHYECKUX W3MHHEHUM YPOBHSA TMPOKAIIMTOHMHA W JaKTara Yy
MAIUEHTOB C TPAaBMOW WHAYITUPOBAHHON CETICHCOM-CENTHYECKUAM IIIOKOM.
Ha paHHBIX 3Tanax y NAIMEHTOB C IOJUTPAaBMOM BBISBUIICS
BBICOKHI IOKa3aTellb JIAKTaTa, KOTOPHIM B JIMHAMUKE HOPMAJIM30BAJCS B
YCIIOBUSIX OJICKBATHOM OKCHUT'CHOTEPANlMU- ONTUMHU3aled BeHTWIAUH., C
OMOMapKepOM- TPOKAJIIUTOHUHOM IPOUCXOAMUIO MPOTHUBOIMOJIOKEHHOE.
[Ipouncxoamno u3ydeHre KOPeIsuu pa3HbIX (PaKTOPOB B JTUHAMHUKE.
B oTneneHuM MHTECHCHBHOM Tepamnuvy MPOUCXOAMIO PETUCTpala JTaHHBIX B
nepBbie 45 MHEH HUCXOAS U3 TOTO, YTO y BCEX BBDKHBIIUX MAIIMEHTOB OBLI
xopomuit ucxona. C 1enpo HaOMIOASHHS 32 TUHAMHUYECCKUMU U3MHHECHUSIMH,
MIPOUCXOMIO U3MHUPEHHUE U 00pabOTKa OMOXMMHYECKUX MapKEPOB KaXKJIbIe
5 nHen.
[To pe3ynbTaTy HCIEAOBaHUS BHUSIBHIOCH, YTO PEKOHBAJICCICHIIHS
HaXOJUTCA B TIPaMOil 3aBUCHMOCTH C HOpMalln3alued YpOBHS JIaKTaTa.
[IpokanuTOHUH  SBISIETCS  WHAWKATOPOM  OCTPOTHI  TEUSHHS
3a0osieBanus. OH UMEET MPSAMYI0 KOPEIISYHIO C JienkonutamMu u C-peaxr.
Oenkamu u oOpatHoe ¢ numdonutamu. [Ipu cercuce- cenTu4eckoM IIOKe,
HMHAYLIUPOBAHHOM TIOJUTPABMOM, YPOBEHb NPOKAJIIMTOHMHA HAuWHACT
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MOBBIIIATHECS B TEYCHUHM 72 4acoB, JOCTUras MuKa B mepuonae 25 AHEU u
TCHICHIMS OHMKCHUS BBISABIIICTCS IO OKOHYAaHUS 30 qHEH.

B mepByro odepenr BBISBISCTCS IOBBHIMICHHE HECTICITM(PUICCKOTO
naaukatopa C-peakt. Oenka, TMOcCie CJleIyeT W3MHHEHUE YPOBHA
MIPOKAIIUTOHNHA.

Cucremuble (akTOphl BOCHAJCHHUS, B YaCHOCTH KOJHYECTBO
JICUKOIMTOB | JIMM(OIUTOB, KoHIeHTpalus C-peakT. Oelika, HaXOIUTCS B
KOPEJIAIUN ¢ MPOKATBIIATOHUNHOM W MOYKET WUTPATh 3HAYUTEIHHYIO POJIb B
JMIMAarHOCTHKE U JIUCHHE CEIICUCA/CENTUUCCKOrO IMIOKA.

133



3m@o@Bogdoon 0bpgEomgdgmo byglbobolbs ©s Lgddoggmo dmgol sE®gymo ©osgbmb@ogs ©s JoOmgs

VL. fomgeno Lolbaool 356390950l jm@gas3os 3meod®sgdom
0bey300gdgo byggolbol/byd@oggdo Jmgol 3Jmby 3530969330

Georgian Medical News. 2018 Sep;

The Correlation of Red Blood Factors in Polytrauma Induced
Sepsis/Septic Shock Patients

Kanashvili B., Saganelidze K., Ratiani L.

Thilisi State Medical University; New Vision University

Introduction:

Trauma is still one of the leading causes of death worldwide. 39.5% of
deaths occur in the hospitals [10]. Patients with polytrauma may suffer from
complications like Sepsis/Septic Shock in the late period. The Polytrauma
and subsequent surgical interventions promote inflammatory response,
which may cause multiple organ injuries/failure and acute respiratory
distress syndrome [2].

By the retrospective study using 2011-2012 years’ data from the
Norwegian Patient Registry and Statistics Norway, the annual population
incidence of hospitalized sepsis was 140 patients per 100 000 inhabitants;
ranging from 10 to 2270 per 100 000 in different age groups and with
statistically significant male predominance in all adult cohorts. Hospital
mortality for sepsis admissions was 19.4% and overall, 26.4% of the
included patients died while hospitalized for sepsis [15]. Anemia is common
among this type of patients and hematocrit of patients with Sepsis and Septic
Shock is reported to be significantly lower, compared to the patients being
hospitalized in the Emergency Department [8]. Wide range of studies
suggested possible causes of anemia: severe blood loss due to polytrauma,
iatrogenic blood loss, depression of serum iron levels, the decrease in the
lifespan of erythrocytes and erythropoietin production [8,9,12,1,16]. In
Acute phase multiple mechanisms influence the concentration of
hemoglobin (ctHB) in polytrauma induced sepsis/septic shock patients.

Endothelial activation increases fluid sequestration and vascular
permeability, leading to hemoconcentration [11,3]. On the other hand,
shedding of carbohydrate-rich layer coating the endothelium leads to a
release of encapsulated fluids into vascular space and to an increase of
intravascular space. This mechanism may cause hemodilution. The
prognosis and mortality of the polytrauma induced sepsis/septic shock
patients are related to anemia. Both, the hypoxia and hypo perfusion in the
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tissues is associated with oxygen supply insufficient for metabolism.
Without having proper oxygenation, blood circulation and fluid volume
levels, antimicrobial treatment is not enough to provide good outcomes [4, 5
and 6]. In polytrauma induced sepsis/septic shock patients, early detection of
anemia, knowing the causing mechanisms and the correlations of different
red blood factor levels, can improve the management and the patient
outcomes. The successful treatment of polytrauma induced sepsis/a septic
shock patient consists from: normalizing cellular oxygenation, optimizing
the delivery of oxygen to tissues and avoiding acute distress syndrome and
multiple organ failure syndromes [14]. Maintenance of adequate blood
pressure and factor levels is suggested for minimalizing polytrauma induced
sepsis and septic shock tissue damage [7].

We studied the dynamic correlation of different red blood markers
and inflammatory indicators in Polytrauma induced sepsis/septic shock
patients and the concept will play an important role in early detection and
management of oxygenation. We hope that this will bring additional
understandings and will be helpful to provide more successful treatment of
polytrauma induced sepsis/septic shock patients.

Materials and Methods: We made a retrospective study of 26 patient cases,
who developed Polytrauma induced Sepsis/Septic shock after
hospitalization. 5 patients died and we made our study on 21 survived
patients. All the patients were adults and received treatment by the
International Guidelines for Management of Severe Sepsis and Septic Shock
[4, 5 and 6], considering the bacterial spectrum. We studied the levels of red
blood markers and inflammatory indicators, made their correlations during
first 45 days after hospital admission. All the patients whose condition was
satisfactory in this period of time survived. The factors studied and
correlated by Pearson scheme were: sO2 (Oxygen Saturation), Pro Ca
(Procalcitonin), pO2 (Pressure of Oxygen), Ph (Potential Hydrogen), pCO2
(Carbon Dioxide Partial Pressure), Lym (Lymphocytes), FO2Hb (Fractional
Oxyhemoglobin), HcTc (Hematocrit), FMetHb (Fractional Methemoglobin),
Fib (Fibrinogen), FHHb (Fractional Deoxyhemoglobin), FCOHb
(Fractionated Carboxyhemoglobin), ctHb (Concentration of Hemoglobin),
CRP (C-Reactive Protein), clLac (Concentration of Lactate), cGlu
(Concentration of Glucose), ¢ Na+ (Concentration of Natrium), ¢ Ka+
(Concentration of Kalium), ¢ CI- (Concentration of Chlorine), ¢ Ca2+
(Concentration of lonized Calcium).
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The data were analyzed using the SPSS software, version 20.0. The Pearson
correlation analysis was used for detection of the prognostic correlations.
The demonstrating statistical charts were made.

Results:

200.0000

150.0000

100.0000

50.0000

0.0000
1 Day 5 Day 10 Day 15 Day 20 Day 25 Day 30 Day 35 Day 40 Day 45 Day

Figure 1. The Dynamic Changes of Hemoglobin Concentration level changes.

On the Figure 1, we see that initial concentration of Hemoglobin is getting
low after polytrauma injury, likely caused by severe blood loss and by
surgical interventions. On the day 10™ it is decreased significantly, but after
bone marrow depression caused by septic changes starts to improve, ctHb
reaches maximum at the day 25. Afterwards it gradually returns back to
normal level. If hemoglobin level decreased significantly, the patients died
and were not included in our study. In successfully managed polytrauma
induced septic shock patients, hemoglobin level changes gradually.
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Figure 2. The Dynamic Changes of Fibrinogen blood level changes.
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Fibrinogen activity usually reflects blood clotting ability. Low levels are
often related to fibrinogen intensive consumption and may indicate existing
Disseminated Intravascular Coagulation and Abnormal Fibrinolysis. This
happen when body is overactive in clearing blood colts, low fibrinogen level
also may cause thrombosis (coagulation activity increase). Fibrinogen is also
a part of inflammatory response and studies confirmed that in patients with
septic complications fibrinogen level is often elevated [13]. Thus sepsis may
be regarded as an uncontrolled inflammatory and progoagulant response the
infection. In all survived patients Fibrinogen level was successfully
managed, if it was changed significantly in short period of time patient died
and was not included in our study. Also we will see that Fibrinogen level
showed correlation to the most of red blood factors, bringing additional
information to the study.

FrvietHb
Fib

Figure 3. The Correlation of Fractional Oxyhemoglobin with the other factors.

Fractional Oxyhemoglobin had moderately strong positive correlation with
sO2 and with pO2, moderately positive correlation with Fibrinogen. With
FHHB it showed strong negative correlation and with pCO2 moderately
negative correlation (Fig 3.).

pOZ2
pH
pCcoOz
Ly
FO2Hb
FiMietHb
Fib
FHHb
FCOHb

-1,000 —. B00 —. 600 —. 200 - 200

Figure 4. The Correlation of Hematocrit with the other factors.
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Hematocrit did not show any strong correlation with the other factors, had
moderate positive correlation with the FCOHB and with the concentration of
Hemoglobin. It also showed low negative correlation with Procalcitonin, C-
reactive protein and ¢ CL- (Fig 4).

_1,000 s00 500 400 -, 200

Figure 5. The Correlation of Pressure of Oxygen with the other factors.

The Pressure of Oxygen had moderate positive correlation with sO2,
FO2HB, Fibrinogen and cGlu and the moderate negative correlation only
with FHHB (Fig 5).
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Figure 6. The Correlation of Fractional Deoxyhemoglobin with the other factors.

Fractional Deoxyhemoglobin is the form of hemoglobin oxygen, the
predominant protein in red blood cells, which forms an unstable, reversible
bond with oxygen. It showed moderately positive correlation with
Procalcitonin and pCO2, strong negative correlation with Fractional
Oxyhemoglobin and moderate negative correlation with sO2, pO2 and
Fibrinogen (Fig 6).
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Fibrinogen was more interesting as it showed most number of correlations. It
had moderate positive correlation with pO2, FO2HB, CRP and moderate
negative correlation with pCO2, LYM and FHHB (Fig 7).
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Figure 8. The Correlation of Fractional Methemoglobin with the other factors.

Fractional Methemoglobin did not show correlation with any other factors
(Fig 8).

Discussion:

In the initial period of polytrauma injury, the deficit of red blood markers
was a result of trauma induced hemorrhage and sequential surgical
interventions. The dynamic reduce in red blood markers were in negative
correlation with the elevation of systematic inflammatory factors, indicating

polytrauma induced septic complication.
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In the period of reconvalescence, the concentration of red blood
markers was normalizing, in negative correlation with the specific
inflammatory factors.

Our study revealed, that non-specific inflammatory marker, like
Fibrinogen is in strong correlation with the tissue oxygenation.

Also the study demonstrated the correlation of Oxymetric
parameters with the inflammatory factor metabolites. In particular, the
elevation of Fibrinogen concentration is in positive correlation with the
tissue oxygenation quality.

Based on the Figure 8, we can say that Fractional Methemoglobin
cannot be used in order to regulate other factors with correlative
consideration.
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The Correlation of Red Blood Markers in Polytrauma Induced
Sepsis/Septic Shock Patients

Kanashvili B., Saganelidze K., Ratiani L.

Thilisi State Medical University; New Vision University

In polytrauma induced sepsis/septic shock patients early verification and
diagnosing anemia, is an important factor for the outcome of pathology. The
purpose of our study was: to study the dynamic correlation of the red blood
markers and inflammatory indicators. We consider that knowing these
mechanisms will be helpful in the management/treatment method selection
and in making prognosis of the final outcomes of polytrauma induced sepsis
/septic shock patients.

The purpose of our study was to study the characteristic dynamic
correlations of polytrauma induced red blood and inflammation indicators.
The abovementioned information will play an important and crucial role in
the management of hypoxemic changes in different types of anemia.

The red blood markers and inflammatory indicators dynamic
correlations were studied in 21 Polytrauma induced Septic Shock patients
during the first 45 days after hospital admission. Pearson Scheme was used
for data analysis. All the patients were adults and were treated by the
International Guidelines for Management of Severe Sepsis and Septic Shock,
considering the bacterial spectrum.

In the initial period of polytrauma injury, the deficit of red blood
markers was a result of trauma induced hemorrhage and sequential surgical
interventions. The dynamic reduce in red blood markers were in negative
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correlation with the elevation of systematic inflammatory factors, indicating
polytrauma induced septic complication.

In the period of reconvalescence, the concentration of red blood
markers was normalizing, in negative correlation with the specific
inflammatory factors.

Our study revealed, that non-specific inflammatory marker, like
Fibrinogen is in strong correlation with the tissue oxygenation.

Also the study demonstrated the correlation of Oxymetric
parameters with the inflammatory factor metabolites. In particular, the
elevation of Fibrinogen concentration is in positive correlation with the
tissue oxygenation quality.

Kopenanus MapkepoB KpacHOM KpPOBH y IAIMEHTOB C IOIMTPaBMOM
HMHIYIWPOBAHHOM CEIICHCOM/CENTHIECKUM IIOKOM.

KanamBuau B., Caranesunnse X., Patuann JI.

TOMNMHCCKUIT TOCYAapCTBEHHbIH MeIMIMHCKUI yHUBepcuTeT; New
Vision University

Y IanueHTOB C IOJIUTPAaBMOM MHIYLIHUPOBAHHOM CEIICHCOM/CENTUYECKUM
IIOKOM, PpaHHAA  BepUUKAUA-AUATHOCTHKA aHEMHHU  SIBJIIETCA
3HAYUTENbHBIM QakTopoM wucxoma O6onesnu. CuuraeM, UTO 3HAHUE
MEXaHW3MOB M 3HAaHUE KOPpelilMM Pa3JIWYHBIX (PaKTOPOB KpacHOH
KpOBH, MOXeT YyJIy4YIIUTh YyIIpABJI€HHNSA, PEe3yJbTaThl JIEYEHHSI U
IIPOTHO3MPOBaHME UCXOJa OOJIe3HM IIOJUTPAaBMON WHAYIMPOBAHHON
CEeIICHCOM/CeIITUYeCKUM IIOKOM ITAI[UeHTOB .

Henpro Hallero HCCIeOBaHUS SABJIAIOTCA MapKepsl
BOCHAJUTEIBHOIO IIpollecca U MHAMKATOPBI KPacHOI KPOBU U U3ydeHUe
UX B3aUMHOHM [AWHAMWYHOH KOppejauuu. OTa HHGOpMAIUA WIpaeT
BRXHYIO U PelLIaIOIIyI0 POJIb B YIIpaBIeHUU JIeUeHUd T'MIIOKCeMUYeCKUX
OCJIOXKHEHWH, CBA3aHHBIX C aHeMHel pa3IuyHOro reHesa.

JrHaMudeckue Xoppeninuu (QaKTOpPOB KpacHOM KpOBH U
BOCIIQJINTEIPHBIX ITTOKa3zaTeneld n3ydaauch y 21 mamueHTa, IepeHeCUIero
CeIICHC/CeNTUYeCKU 10K, BEI3BAHHBIN IIOJTUTPABMOI, B TeUeHMe IePBBIX
45 gHedt mociae rocnuTaausauuu. Jlag aHamMsa JAHHBIX ObLIA
ncronb3oBaHa cxema Ilupcona. Bece mamumenTsr Oputn crapme 18 jer u

IIOMy4Ynuan Je4deHUusdA OCTpPOro cCelcCruca MW CEINTUYECKOro IOoKa IIO
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MexAyHapOZHBIM PYKOBOAAIIMM YKa3aHWUAM, NIPHHUMAas BO BHUMAaHMe
CIeKTp OaKTepHii .

B HavampHBIN IE€pPUOJ TIOCJIe HOJTy4eHUsS IOJTUTPAaMBHI AepUuuT
KPacHBIX KPOBSHBIX MapKepOB BBI3BIBAJIICA TPABMOHM HHIYLHPOBAHHBIM
KpOBOTEYEHHEM, a TaKXe COIPOBOXJAIOMMMU  XUPYPrUYeCKUMU
BMelIaTebcTBaMU. JlMHAMUYeCKOe CHIDKEHUEe MAapKepoB KPACHOI KpPOBHU
ObBUIO B OTPUIATETIBHON KOPPENALMOHHOH B CBA3M C YBeJIMYEeHHUEM
CHCTEMHBIX MAapKepOB BOCIAJeHHS, YTO YyKa3bIBaeT HAa IIOJHUTPAaBMOI
WHIYIVPOBAHHBIN CEIITUYECKUH IIPOIIeC.

B nepros pekoHBaseCHeHIINY KOHIIEHTpAIUA MapKepPOB KpPacHOH
KpoBu OblIa HOpMaau30BaHa M HAXOAWJIACh B OTPULATENBHOM
KOPPeJIAIMOHHOM CBS3M C YyBCTBUTEJNBHBIMM  BOCIIQJTHTEIbHBIMU
dakTopamu. B pesynprare Hame HcClIeZOBaHMe IIOKA3alo, dUTO
HecnenuUIeCKHil BOCIAJIUTEIBHBIH MapKep, Kak GUOPUHOTEH COCTOUT
B TeCHAOH KOPPEJIAIINY C ABIXaHUEM TKaHHU.

Kpome ToOro, pesynbraTsl Hamero MCCAeNOBAaHUA IOKA3aIU
KOPPeJIAIUIO MeXAy OKCUMETPUYECKUX ITapaMeTPOB C BOCIIATHTEIbHBIMU
dakTopaMu MeTaboguTOB. B dYacTHOCTH BO3pacTaHHe KOHIIEHTPAI[UU
bubprHOTeHa BBIABIJIO IIOJOXHUTENBHYIO KOPPEIALMI0O KadecTsa

OKCHUTEHAIIUH TKAaHEeMH.
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Thesis of Phd Scintific Study

Polytrauma is a condition with a high potential for causing morbidity,
disability and mortality. Trauma is the leading cause for death for people
aged between 1-44 years and it is exceeded only by cancer and
atherosclerotic disease in all age groups. Major trauma might be caused by
penetrating and blunt injuries, like: Road-Traffic accidents, gunshot wounds,
falls, stabbing wounds etc.

In the USA more than 180,000 people die from injury each year, that
is around 1 person every 3 minutes. 2.5 million People were hospitalized in
2014 in USA due to injuries. Violence and injury has an alarming effect on
the economic burden on the country. The total burden for this in the United
States was $671 billion in 2013. Due to improvements in the engines of
motor vehicles and improvement in the quality of highways the incidence of
high velocity injuries in accidents is increasing throughout the world.

After the age of 65 trauma is likely to be even more fatal due to high
prevalence of co-morbidities. The same traumatic injury may cause different
complications and manifestations.

The increasing resistance to antibiotics is making the prevention of
acute infection, its early diagnosis and managing its complications even
more challenging. The increasing prevalence of chronic non communicable
diseases like immunodeficiency, a chronic disease of liver and biliary tract,
cardiovascular diseases, urological diseases, diabetes mellitus all
compromise the immune status of the patient.

In case of polytrauma, around 20% of death occurs in the late
period, mainly due to sepsis and multiple organ failure. It should be taken
into account that the patients who survive, end up having a certain level of
permanent morbidity along with reduced quality of life which indirectly
affect their family members and the society at large.

Sepsisis a life-threatening organ dysfunction caused by a
dysregulated host response to infection. Septic shock is a type of sepsis with
circulatory and cellular-metabolic dysfunction associated with a higher risk
of mortality. Sepsis and septic shock are major healthcare problems,
affecting millions of people around the world each year [44]. Sepsis and
septic shock are medical emergencies. The early identification and
appropriate management in the initial hours after sepsis develops improves
the final outcome of the patients

Before the advent of antibiotics, polytrauma induced sepsis and
septic shock were considered to be complication with almost 100% mortality
[45]. Although, now it can lo be managed, but infection continues to be a
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common complication after traumatic injury and is associated with an
increase in the duration of hospital stays.

The aim of our research was to improve the methods of
investigations for polytrauma induced sepsis and septic shock patients, in
order to improve early evaluation and management of these serious
complications.

We also tried to reveal additional values of modern markers in case
of polytrauma induced sepsis / septic shock. Obtaining advanced information
between the dynamic correlations of modern markers and routine tests will
increase their diagnostic values.

The aim of our research was to improve the methods of
investigations for patients with polytrauma induced sepsis and septic shock.
This was needed to improve early identification and management of these
serious complications.

We also tried to reveal additional values of modern markers in case
of polytrauma complicated with sepsis / septic shock. Obtaining the
advanced information regarding the modern markers will help us study their
correlation with routine tests will ultimately increase their diagnostic values.

Study task was to monitor dynamic changes of acute inflammatory
biomarkers: CRP, Prolactin and Lactate concentrations in the peripheral
blood of polytrauma induced sepsis and septic shock patients. We also
wanted to make dynamic correlation of concentrations between these
biomarkers and other peripheral blood indicators - documented to reveal the
major changes: Leukocytes, Erythrocytes, Hemoglobin, Hematocrit,
Fractional Oxyhemoglobin, Fractional Deoxyhemoglobin, Fractional
Carboxyhemoglobin, Lymphocytes, Monocytes, Glucose, Natrium, Kalium,
Chlorine, Calcium, PH, PCO2, PO2, and Fibrinogen.

Based on this task, our aim was to make early identification,
management and prognosis of Polytrauma induced sepsis / septic shock, with
the lower costs.

We have studied retrospectively the medical histories of primarily
hospitalized with the diagnosis of polytrauma from 2009 to 2017. Inclusion
criteria for the study group patients were: primary hospitalization, the age of
the patient up to 18 years, septic complication induced by polytrauma,
hospital stay at least for 45 days, the dynamically registered peripheral blood
tests and patient leaving the hospital without lethal outcome. If the patient
did not meet these criteria, they were excluded.

98 medical histories were obtained with a polytrauma induced septic
complication. The patients had various complications, but 32 patients
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(31.36%) were diagnosed with sepsis or septic shock. From these patients,
only 21 patients met all inclusion criteria and were involved in the study.
The data was collected for the first 45 days from the hospitalization.

The data was analyzed using the SPSS software, version 20.0. The
measurement data was calculated as mean +/- standard deviation; the
comparisons between the groups were made by the T-test. The Pearson
correlation analysis was used for detection of the prognostic correlations.
The results were analyzed and statistical charts were shown by the changes
of biomarkers at different points of time.

The study revealed that, in case of polytrauma induced sepsis and
septic shock the inflammatory indicators have slow dynamic changes unlike
to the other types of sepsis. Due to massive necrosis of soft tissues and
consequent auto-toxic effects, even in case of successful treatment
inflammatory marker concentrations remain persistently at the higher levels.
Thus, in case of Polytrauma induced sepsis / septic shock, the role of
inflammatory biomarkers is less significant.

Dynamic correlations were found between modern biomarkers of
acute inflammation (Procalcitonin, CRP and Lactate concentrations) and
routine blood tests (blood flow to blood gases and blood coagulogram) This
increases the diagnostic capabilities. When expansive / modern tests are not
available, the routine blood tests can have significantly more informative
values.

The study also revealed the dynamic correlation between fibrinogen
concentrations and soft tissue oxygenation quality indicators (SO2, PCO2,
FHHB) in case of polytrauma induced sepsis and septic shock patients. Thus
Fibrinogen concentration in peripheral blood may be used as additional
indicator for the assessment of soft tissue oxygenation quality. Also as
Fibrinogen correlates with CRP, WBC and Neutrophils, it can also be used
as a valuable indicator for polytrauma induced Sepsis and Septic shock early
evaluation and management.

We also revealed that in case of successfully treated polytrauma
induced sepsis / septic shock patients, most of inflammatory indicators
remain higher than normal, even on the 45" day. So their levels are not
supposed to be indicator's for poor prognosis or for the need of continuing
their hospital stay.
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