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STUDIE RADY ENDOKRINNICH I JINYCH UKAZATELU
UKAZALY NA DALSI MOZNOST ZLEPSENI PROGNOZY
I PRUBEHU LECBY ZAVAZNYCH TRAUMAT, POPALENI

U POPALENYCH TATO STUDIE TRVA JIZ PRES 55 LET,

U NEMOCNYCH PO POLYTRAUMATECH PRES 15 LET

TYMOVA SPOLUPRACE ZDRAVOTNIKU (LEKARU, SES-
TER. LABORATORNICH PRACOVNIKU) RUZNYCH OBO-
RU JE ZCELA NEZBYTNA, MUSI BYT ZCELA PRATELSKA




BI - BURN INDEX

1% III° BURN - 1 POINT

1% II° BURN - %2 POINT
ISS-INJURY SEVERITY SCORE

(ISS > 30 — severe trauma)

LOW TO VERY LOW VALUES &

HIGH TO VERY HIGH VALUES

TO BE NOTED




ODBERY KRVE (MOCE) BYLY PROVADENY V DEN

URAZU (POPALENI), ZA 7, 14, 28, (NEKDY ZA 56)

DNU. ZA 1/2 ROKU (180 DNU), ZA ROK (365 DNU)
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CORTISOL

N=26, M+F, IS8 =6 CORTISOL 622+£225 nmol/l PTH 159£157 pg/ml

tCa 1.92£0.41 mmol] IL-6294+231 ng/l ACP 72445 nkat/]

THE DAY OF TRAUMA

SJ. M, IS8 41, Mvrs, CORTISOL 22 nmol/l PTH 299 pg/mi

“iCa 1,40 mmol/l 1L-6 1000 ng/l ACP 520 nkat/]
HE DIED LATER DURING 24 TIRS AFTER TRAUMA

JI M. B119.78 CORTISOL 240 nmol/l 250H yit.D 5.9 pg/l
tCa L8 iCa L0494 mmol/l 1L-6 227 ngl ACP 319 nkai/1 PTH 27 pg/ml
_slL-2R 4809 kU 178-Estradiol 434 pmol/ly Testost. 1,29 nmol/]

24 hrs premortally




TRAUMA

S ity B,

Mononukleary SAS » HYPOTHALAMUS
IL-1 IL-6 TNFa &= » HYPOFYZA
l L Proopiomelanokortin (POMC)
Odezva AKUTNI ACTH Endorfiny
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l Enkefaliny |
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SM. M, ISS 57, 18 lety KORT. 198 nmol/l PTH 622 pg/ml
tCa 1,68 mmol/l I1-6 >1000 ng/l Kys.FOSFAT. 476 nkat/l

pr

V den URAZU (+)




IGF 1 (pg/), TESTOSTERONE (nmol/l-males only), 178-ESTRADIOL (pmol/l-males only), OSTEOCALCIN (pg/h),

DEOXYPYRIDINOLINE (nM/mM creat.), PROLINE-HYDROXYPROLINE (uM/mM creat.)
INDICATOR. DAYS AFTER BURN 1 7 14 28 15 year ONE Vear

1IGF-1 174+65 210109 287130 325+155 327169 302143

TESTOSTERONE +1.40 1.95+1.44 5.88+£521 12.55+6.19 12.86x4.86 15.56+5.88

178-ESTRADIOL 191£106  154x73 ] 100146 97+60
OSTEOCALCIN, OC 6602597 9.06+5.39 11.41=8.87
DEOXYPYRIDINOLINE 5.81+2.20 8.91+6.71 20,2:16.6
PROLINE-HYDROXYPROL. 19.9+13.8 285+22.1 42.0£199

Normal levels: IGF-1 80-450, TESTOSTERONE 10-41, 178-ESTRADIOL 30-170, OC 3-20, DP'D 3-7, PHP 7-10

N = Number of Patients




DIHYDROTESTOSTERONE, DHT (pmol/l-males only), CORTISOL (nmol/l), tCALCIUM (mmol/l),

PT H (pg/ml), iPHOPSPHATE (mmol/l), 250H VIT.D (ngN), SINTERLEUKIN-2R, sIL-2R) (kU/l)

INDICATOR, DAYS AFTER BURN 1 7 14

28

1/2 year

one year

N

418+213
347+194

D HT (Bl 15+2)
DHT (BI33x12)
CORTISOL (Bl 14+3) 471+208
CORTISOL (Bl 34:14) 445£292
tCALCIUM (BI 143) 2:04£0.47
tCALCIUM (BI 34£15) 2.0520.13
PTH (BI 14:4) 36+27

PTH (BI 34+13) 57+65

i PHOSPHATE 1.21+0.34
25 0H VITAMIN D 16.9+4.1

s(IL-2)R 930648

790491
415345
448+122
823936 533+380
2.18+0.15 2.21+0.44
2.16x0.16 2.17x0.46
189

2017

455+351
274=154
494144

23+12
25£16
1.35£0.20 1.43x0.25
15.7¢4.6 17.4x5.7

12194683 10722448

1184672
B809+693
407+164
333+163
2.28:0.46
2.29:042
21+13
1613
1.37+0.33
17.1%6.3
918491

1195585
1420+746
398+169
390102
280,57
2.40x0.17
38x18
37+24
1.32+0.53
19.8+6.4

63522350

1216+348
19021484
475199
40182
2.38+0.09
2.29+047
40+28
45+20
1.08+0.21
18.1£5.7
672+143

10
10

Normal Levels: D HT 900-2800, CORTISOL 50-650, tCALCIUM 2.10-2.70, P TH 8-74,

iPHOSPHATE 0.70-1.65, 25 OH VITAMIN D 10-45,s (IL-2) R 223-710 N — Number of Patients




C-TELOPEPTID, CTX (pgl), N-TELOPEFTID, NTX (nM/mM creat.), ACID PHOSPHATASES, ACP (nkat/l),

DHE A -8 (ug/l}, TRHODOTHYRONINE, T3 (nmol/l), ALKALINE PHOSPHATASES, ALP (pkat/l)

INDICATOR, DAYS AFTER BURN 1 7 14 28 1/2 year one year

C - TELOPEPTID, CTX 1.0520.84 1.92+0.84 178086 1.4220.73 1.16+0.83 1.04+0.63
N - TELOPEPTID, NTX 125+88 185119 188132 175147 110+85 85+42
ACP (BI 14£3) 132164 1022240 96+31 04x41 9021 9117
ACP (BI 31£13) 116267 12174 153285 13480 2! 89+39
ALP 1.51+0.86 1.84+0.87 2.15+1.25 1.90x1.06 |. 1.60+0.54
DHEA-S 7314376 5.19+3.80 3.79+2.27 5.11+3.87 5.4813.59 5.92+4.11
T3 (BI 13£3) (075038 1.23:032 1362045 1.73+0.52 1.96+0.34

T3 (BI 31%7) 0OIE03Y 1094042 1.40=0.47 1.90:0.38 1.85x038

Normal Levels: C-TELOPEPTID 0.250-0.760, N-TELOPEPTID 3-73, ACP 0-92,ALP 0.7 - 2.0,

DHEA-S 4.4 -15.0, TRIIODOTHYRONINE 1.1-24.




C-TELOPEPTID, CTX in pg/L

DAYS 1.7-14-28-(56)-180-365

Normal Levels (.250 - 0.760

DAYS Bl1423 AGE39+19 N BI 25+:17 AGE 3416 N
1 0.79:0.83 (16-286 12 133=1.19 ((K15-3.500 10
7 132087 (0.50-31h 12 2009=1.21 (0.48-3.98) 8
14 113=0.66 (032243 13 220=1.34 (0.79-534) 11%
28 103059 (0.32-2.12) 13 1.95%1.50 (0.28-5.92) 11
180 0.78:£0.58 (D24-226) 11 102=0.49 (0.52-1.98) 9

365 DOT0.45 (0.31-2:09) 11 130+0.85 0.52-295) 9

# p<0.05 - ‘
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TESTOSTERONE (nmol/l}, ONLY & DAYS 1-7-14-2% X+5D
Normal levels for Males (M) 11 — 42 nmol/1

BURN TRALUMA POLYTRAUMA ELECTIVE SURGERY
2.23 £ 2.17 0,49 + 4.29 16.40 £ 4.50* *

222 +1.88 3.95 £ 6.65 8.22 £ 2.78

.01 2 48] 6.24 +8.79 13.64 £4.19

a5 (n=21) 13.77 £ B.88 (n=23) 1533477

3720 yrs, Bl 31215 4126 yrs 1SS 39+9 09%7 yrs n=7

*( Total Hip Replacement (cemented type) **/before surgery
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TESTOSTERONE in nmol/I, DAYS 1-7-14-28-(56)18(-385

MALES ONLY Normal Levels 11 —42 nmol/L

DAYS BI14:3 AGE47+16 N BI 34210 AGE 261 N

I 33254 073809 16 206:1.06 (022-5.51) 18
7 564x4.91 (0R9F13.04) 16 La6F=1.50 ((h13-4.88) 1B*
14 12.13+7.69 (1:13-41.20) 16 SS:4.45 (0AD-16.53) 20%+
28 15.06£6.75 (L65-34.40) 14 BSB=R.04 (QEE19.31) 20°

180 15.39£647 (52238.90) 11 17.40:3.38 (395:31.46) 15

365 17.47+3.89 (13.62-34.80) 8 18.242.64 (LRZ-22.42) 12

®p< 001 *¥p=2001L ° p<0.05
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DIHYDROTESTOSTERONE DAYS 1-7-14-28 X=SD
Normal Dilivdrotestosterone (DHT) levels in 2 900-2800 pmol/l

BLURN TEALIMA POLY LRALINA ELECTIVE SURGERY*

347 + 194 762 + 417 1100 + 336+ *

274 + 157 232 # 149 624 + 282
415 £ 345 307 221 744 4 267

808+ 693 (n=10Y 633 355 (n=20) 086 + 241

adEl2 vrs, BI 32211 39+6 yrs IS5 3Y+7 697 yrz n=7

¥/ Total Hip Replacement (cemented type) **/before surgery




170-ESTROGENS (pmol/l). ONLY £ DAYS 1-7-14-28 X+SD

BURN TRAUMA POLYTRAUMA
194114 44 + 31
175 = 104 91:x 59
125 T8 10 £ 57

130 =60 (n=23) 120 = 61 (n=28)

ELECTIVE SURGERY*
T £ 4¢*+
62 + 20

?"l. i

T A0

35214 yrs, B1 28214 4126 yrs [SS 3929

*/ Total Hip Replacement (cemented type)

GUET yr5 n=T

#* before surgery




CORTISOL (mmol/l) DAYS 1-7-14-28 X+SD

Normal cortsol levels 100 — 650 nmol/]

BURN TRAUMA
445 + 202
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H32 + 225

307 4+

211

570

14

I+

182 (n=26)

ELECTIVE SURGERY™*
2000+ 109+ *
392 % 284
366 % 182

498 + 94

37220 yrs, Bl 34%14

41+6 yrs IS5 40+7

*/ lotal Hip Replacement (cemented type)
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Total CALCIUM (mmol/l) DAYS 1-7-14-28 X+SD
MNormal total Calcium (1Ca) levels 2,15 - 2.70 mmol/l

BURN TRAUMA POLYTRAUMA ELECTIVE SURGERY*

205x0.13 1.99 £ 0.07 238 0,11
216x0.14 217 +#0.05 2.14 + 0.08
217+046 2.16 +0.04 2.22 + (.08
2292042 (n=26) 2.28 +0.04 (n=28) 225 +0.14
37220 yrs, BI 34+10  41%6 yrs ISS 40+7 T1x 6 yrs n=18

*/ Total Hip Replacement (cemented type) **/before surgery
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PARATHYROID HORMONE (pg/ml), DAYS 1-7-14-28 X+SD

Normal PTH levels 8 — 74 pg/ml

BURN TRAUMA

POLYTRAUMA ELECTIVE SURGERY"

57 £ 65 172 41 H3 + 34°
25+ 16 569 S+ 20
20+ 17 50+ 19 48 + 28
16 £ 13 (n=25) 24 + 7 (n=23) 39 +16
3720 yrs, Bl 31%15 -i_]_';jr['h ISS 39+9 71 *6vyrs n=18

*/ Total Hip Replacement (cemented type) **/before surgery
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OSTEOQCALCIN (pg/l) DAYS 1-7-14-28 X+SD
Normal Osteocalcin (OC) levels 3 - 13 ng/l

BURN TRAUMA POLY TRAUMA ELECTIVE SURGERY*

6.60 £ 5.97 4.32* 147 612 £ 2.28*%
005 +5.39 .62+ 1365 3.309 + 2 54
11.41 = 8B.87 8.21 £2.23 492+2729

17.61 £12.01 (n=17) 6.90 % 1,76 (n=28) 4.54 + 2 84

3720 yrs, Bl 34+10  41+6 yrs ISS 40+7 716 y1s n=18

*/ Total Hip Replacement (cemented type) **/before surgery
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DS, 36vrs, Male, BI 24 (Burn on Aug,

79

e i )

2010)

Indicator, Date Aug.23 Aug.30 Sept.9 Sept.20 Oct.18
SRANKL pmol/l 308 4157 4820 380 .. 521
OSTEOPROTEGERIN pmol/l 542 30068 566 371 2.97
ADIPONECTIN mg/l 421  5.55 4.55 5.99 5,07
LEPTIN ng/ml 1285 5.60 8.75 oy 831
GHRELIN pmol/l 46 147 80 125 86
INTERLEUKIN-6 ng/l 9 95 209 15 13
SIL-2R kU/ 904 3342° 2168 124 1431

t CALCIUM mmol/l 209 2a%° z2ap” 219 2.34
PTH pg/ml 29 <3 10 <3 <3

Increased Levels

Decreased Levels
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J.L.. 37leta Zena, ISS 50 - nékteré ukazatele (zemiela 18.05.2004)
P

UKAZATEL

Kortizol (nmol/l)

17p-Estradiol (pmol/l)

IL-6 (ng/)
IL-8 (ng/l)
IL-10 (ng/l)
sIL-2R (kU/I)

Kalcium (celk.) (mmol/l)
Kalcium (ioniz.) (mmol/l)

Anorgan.fosfor (mmol/l)

PTH (pg/ml)
CTX (nmol/l)

NTX (nM/mM Kkreat.)

Osteokalcin (pg/l)
A L P (pkat/l)

13.08. 20.04.

- 162
: 204
152 171
19 127
98 ¥
520 1774
1778 229
0974 o728
2,13 2.19
376 _6.1_‘{
9.46 .1_1&1“’
52 4274
<10% (0¥
140 087

27.04. 11.05.
422 :-20003(
333 8864
zg_qf 16

19 76
24 50
ﬂw 4508
2.06 2,12
0,99 1,10
206 3.66*
115 91
20.60 “ 6.71
- 576 &
4,4 23 &€
&




JJ. 78vrs, Bl 19, died 38 days after burn 1
Days after burn 7 14 21 40
Indicators
Cortisol (nmol/l) 36 239 232 240
Free Cortisel (nmol/24 hrs)*/ 3 212 59 52
Festosterone (nmol/1) 3.80 .13 0.77 1.29
Dihydrotestosterone (pmol/l) 432 176 138 229
¥ree Testost.(pmol/l) 7.70 1.40 0.90 2,30
DHEA.-S (pmol/l) 0.43 0.22 (.19 .54
17f-Estradiol (pmel/l) 54 229 L60 434
250H Vitamin D {pg/1) 11.9 7.0 6.1 5.9
PTH (pg/ml) 38 53 il 27
o sinterleukin-2R (KU/I) 488 939 1177 4809
Interleukin-6 (ng/l) 9 45 17 227
Interleukin-8 (ng/1) 12 36 33 15
Calcium (total) (mmaol/1) 2.10 1.87 1.96 180
Calcium (ionized)(mmol/1) 1.07 1.06 LO7 .04
Phosphate (inorg.) (mmol/l) 140 1.31 1.59 1.65
Acid Phosphatases (nkat/1) 233 226 273 319
Alkaline Phospatases (pkat/l) 1.5 1.7 2. 2.6
C-telopeptid, CTX (nmol) 270 4.20 6.00 13.02
PHYP (pM/mM creal.)**/ 16.5 19.1 19.4 3.6
Osteocalcin (pg/l) < L0 < 1,0 4.4 2.3
#( in Urine **/ Proline-HydroxyProline




PO ZAVAZNEM POLYTRAUMATU A HLAVN E PO ZAVAZNEM

POPALENI, POSTIZENY JEDINEC ZA ROK JAKO BY NEBYL

UZ TEN STEJNY. TOLIK SE V NEM MOHLO ZMENIT




LECEBNE MOZNOSTI

1.) Pouziti ANABOLIK (napf. nandrolon fenyl propionit) ihned po urazu (popéleni)

2.) Ve stejnou dobu podat parenterilné VITAMIN D

3,) Jsou-li postizeny kosti, podat KALCITONIN

4,) U zavainych popileni nebo traumat, znova uvazit podini KORTIZOLU (jeho
velmi nizké hodnoty byly opakované zjistény po téZzkych popalenich, traumatech)

5.) Znova uvazovat o pouZifi BLOKUJICICH SMESI¥, k utlumeni (zablokovani)

piehnané odezvy po zavazném popaleni, traumatu




ELEKTIVNI CHIRURGIE (ECH) VS. TRAUMA (TRA)
[ == 3 . === — iy

Dny pred OP/URAZ 5(7) 10 (14)
UKAZATEL VEK

KORTIZOL (ECH) 290x109 3924284 566+182 498194 T1x6 */

IL-6 54 96 + 58 1227 8£6
KORTIZOL (ECH) 315:170 344201 452:127 389+156 527 %)
IL=6 T 315 113:82 , 94 55
KORTIZOL (TRA) - 6324225  507:211 , 5295101 33s4
IL-6 o 2024210 39:49 % 14213

Elektivni Chirurgie — totdlni nahrada kyéelniho kloubu
Trauma ISS 4026, n=26 (M+F) Kortizol v nmol/l IL-6 v ng/l

*/ cementovy typ **/ necementovy typ
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LEPTIN ADIPONECTIN
ENERGY HOMEOSTASIS  INFLAMMATORY RESPONSE ¥
P INFLAMMATORY RESPONSE INTEGRITY OF ENDOTHELIUM

GHRELIN (_HUNGRY HORMONE*)

LLDEPICTS THE NUTRITIONAL STATUS)
FOOD INTAKE {

STOMACH




OSTEOPROTEGERIN (OPG)y pmol/l, sSRANKL v pmol/l, ADIPONEKTIN v mg/l,
LEPTIN v ng/ml, GHRELIN (NEACYL.) v pmol/l PO TRAUMATECH, M +Z

UKAZATEL
DNY 1 7 14
OPG 513+ 1,99 (N=16) 4,63 =140 (N=7) 3.88 = 1,27 (N=6)

(2,36 - 8,83) (3,19 - 7,09) (3,21 - 6,32)
SRANKL 250 £ 167 (N=12) Sir+213 (N=6)  365+203 (N=6)

(27-616) (180-759) (175-690)
ADIPONEKTIN 570 %198 (N=13) 6,96+3,85 (N=7) 6,58 + 1,24 (N=6)

(2,94-9,13) (3,10 — 13,39 (5,17 - 8,18)
GHRELIN (unacyl) 184 +128 (N=13) 284214 (N=7) 288x74 (N=6)

(18- 437) (46— 724) (212 - 388)
LEPTIN 6.55 + 3,98 (N=13) 1027 £539 (N=5) 8,00+ 7,34 (N=5)

(169 — 12,79) (5,18 — 1740) (1507 — 1877
N=16 VEK47+17 ISS £11 12M 47




KJ. 60yrs, Male, ISS 32 (Polytrauma on Oct.11, 2010)

Indicator, Date

sRANKL pmol/l
OSTEOPROTEGERIN pmol/l
ADIPONECTIN mg/l
LEPTIN ng/ml

GHRELIN (unacyl.) fmol/ml
INTERLEUKIN-6 ng/l
SIL-2R kU/

t CALCIUM mmol/l

PTH pg/ml

178 — ESTRADIOL. pmol/]

Oct.12
1758"

5.79
6.59
2.96
212
"
695
1.94
79
65

e

1194
5.80

1339 %

)

26
1231 %
208
37
14

Oct. 18 June 26, 2011

278
4,58

1538 “

5,76
169

Increased Levels

Decreased Levels




DRAZI PRATELE A SPOLUBOJOVNICI Z
TRAUMACENTRA, Z POPALENINOVEHO
CENTRA A Z LABORATORI, MOC DEKUJI
ZA SPOLUPRACI A TESIM SE DO DALSICH
BOJU. A OMLOUVAM SE, ZE NEKDY OTRAVUJL

Omlouvam se za zaplavu informaci.
Za pul stoleti se toho straSné moc
nasbira — a jak s1 pak vybrat to co je
nejdulezité)si?!

DEKUJI ZA POZORNOST




