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ROC Curve
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Sensitivity
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1 - Specificity 1~ Spacifieity

LDH WdBoBO

ROC Curve

Sensitivity

Diagonal sagm

g9MoEobo

ALGHOL M3gMH53E0ME0o Fsboosmgdwrgdo dm3gdvyeros 3bGowdo 3.4.2

3500 3.4.2F9LEH0L 396053090 Jobo0smgdEgdoL GgxoLgds

bz
33‘6666)006 06)‘3 66)‘3 3:086‘36) Area @0
o6 | 0GS© Under
@ 3©JR0 gog | pbym the 903369
©©IB0M0 00 oo | goowo Curve WMdS
n 75 11 27 118 0.860+
CRP 0.025 72
% 32.03 5.19 14.72 | 48.05
D n 84 39 19 123 0.794+0.
951.5
©0d9M0 | % 36.36 16.88 8.23 53.25 029
©9J03M30 n 66 34 41 128 0.75240. 108
3gdo % 28.57 14.72 17.75 | 55.41 031 ’
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138 53 54
Po2 n 0.665+0. 65.4
% 51.11 19.63 9.26 | 20.00 036
131 24 82
LDH n 0.851+0. 601
% 48.88 8.96 11.57 | 30.60 025
50050 n 61 13 149 | 0.794+0. | 2.05
e % 22.68 4.83 17.10 | 55.39 030
B9HoGob | 1 75 58 103 | 0.718+0
357
o % 32.47 25.11 11.26 | 44.59 .033

3b®0o 3.4.3-80 8m399@005 GHgbEJO0L 0sabMLE03MMmO JsbsLosmYdgdo

3500 3.4.3 ©05abMLEH03MMO obsliosmgdegdo

©IRIVO | oOYmy
o0 [e162]6)
890030 | 89920
b0 d36d6md | b3ggon0 b b ©03bly
69 o 9603 B03960
0 MBS MOMOS | 3OMmbm | 3OMmybm botbenls
Bawo | Bawo | 0O
QOO | QOMYOY
©wgds wgds
3608359 | ¢ g5 0.902 0.860 | 0.766 0.801
crp  |-TO0
osopcl | 0598 0850 | 0787 | 0.697 0.749
° 0.773 0.955 0934 | 0.834 0.852
308359 | 816 0.759 0.683 | 0.866 0.781
D Mo
©0dg60 | oo o | 0741 0693 | 0601 | 0810 0.731
° 0.890 0.825 0765 | 0.922 0.831
ogng | 200900 | o617 0.790 0.660 | 0.757 0.721
QUG | s
06900 os0pc 0525 0727 | 0567 | 0.693 0.668
° 0.709 0853 | 0753 | 0.822 0.775
Po2 | 8609369 |  0.847 0.505 0723 | 0.684 0.711
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Mdd

0.791 0.410 0.659 0581 0.657
95%CI

0.902 0.599 0.786 0.786 0.765

608369 | 5 gg9 0.774 0.845 0.726 0.795
@Mdd

LDH 0.748 0.694 0.788 0.643 0.746
95%CI

0.869 0.853 0.902 0.808 0.843

08309 | 5570 0.920 0.824 0.764 0.781
@odoe |00

o 0.476 0.878 0.738 0.705 0.731
95%CI

0.664 0.962 0911 0.824 0.830

3608369 | 5743 0.640 0.564 0.798 0.679
%86’0@)0 Mdd

6o 0.657 0.566 0.480 0.729 0.623
95%CI

0.828 0.714 0.648 0.868 0.736

390mb3wosb 99-10 el dog0sb 3960 d3dbmdgEmdom bsbosmgds: D
00900, LDH o Po2, 35Ma0m - 39M0@0b0, 0s05305gymzowmgdgwom - CRP,
@JYOZMEOHYO0, GIROM WIAHIGO.

L5939009LM B39E30B0WOMds 4o5B60s CRP-L, wWod@dHs@dl, 39030 - D ©odghl,
©903m30G9L, LDH-U, 005853054530009d90 - 3900¢0b, w90 - Po2-U,
d9L50590L5©, IPIIOMO IOl  3OMABMDBMYWO  VOMYOMEDS:  doEP0D
3900 - CRP, LDH, @ogd@o@o; 30030~ Po2; ©ds3dsymaowgdgeo - D odgdo,
@JO3MEOHYO0; GIIRO - BgHoH0bo.

M5MYMB0m0 990l 3OMEbMBMWo  oMIOMEgds: doosb 3styo - D
©009M0,  @odBOGO,  3Ma0 - @gozm3odgdo, LDH,  xg9mo@obo;
©59530ymxz0wgdgo - Po2.

O3 3bgogm, 3m300L  @OML  BdMWwm  9gB3BY  osRbmlG 03O
LobmLEg: CRP, LDH - docnosh 30630, D 00390, go3mEo®dgoo, wad@esdo,

Po2 - 35630, 396H0@0b0- ©5953059mn30wgdgo.
CRP ®gbob 930Mdbmdgermds Lsdwmowwms, bmmm 13g30x530w9MH™mds  doerosd

05050, ©IIO0MO S “JSOYMNBODO
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99009308 30Mmabmbmo  oMgdMEgds, 0lY3g OMPMEE ©OFbMLE0IMOO
LOBMLEg TooEos.

D ©0dg6m0b dg»dbmdgermds o 139308303MMmds 999mbgzerosb 10 ol
990009y  0m@gdueros  O0sM0d9dby  HM3-0Mvgdol  Lsdosmgdoom,
0035y  IOMEOoLb  Jggdmoe  GoMommdo  9BHe39d0L  dobggzom
fomdmogqboos 3bMHowo 2-8o

96M©OoL J390m gsMmMdOL 360936900Mds F0mm0mgdL 396y LoosgbmbiGozm
QOOYRYIBIbY

PO2 3300 -19 35309539000 gEHMdOL 3HMABMBoLsmzol dsdmombggs
3960 33MdbMBIMBOm s o0sb 3067 L39E0BOMOMIOM, 5dgbs dolo
2990996905, HMAMEM3 ©9MY30009090 3090dEHMMOL, JoDsbdgfimboro 56
360U.

35.  mgBommdol  @ogBmegdol  Gg@slgds  330gbBol  obogosermGo
05bsllosmYdgdol dobggom

©9GHMIOL BoJEHMMJOoL Tgboxaligdws© 353096@gd0 dggaol dobggzom
3939493000 @O Xp B 1 XpIBO - @IGXWIO0 FgRgyeo, 2 X3IBO
230099 M09glgds/ oMy s6aMMYEgds.

3.5. 1 gbMowdo dmEgdnmos 353096Gs gobsfowgds  ©gdmyMmonomwo
Toboboomgdaergdols s 85369 393900l dobgzoo.

3b®owo 3.5.1. 353096@ms goboffogds ©gdmyMoxzorwo dsbolinomgdegdols
s 35369 h393900L dobgz00m.

WIASMD | A9mIX MO
5 9LgdS
n % n | % F P
Ldgbo dgomdomo | 59 55.14 | 92 | 56.44 | 0.04 | 0.8339
65 §.b%g30m 86 80.37 | 90 | 55.21 | 19.1 | <0.000
alv3o 6 1
05369 B3939%0 | Bogm@obo 28 26.17 | 49 | 30.06 | 0.48 | 0.4901
5030300 5 467 |3 |1.84 |1.80 |0.1807
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B5630©50m300 | 0 000 |1 |061 |066 |0.4188
009¢090d

O0amOH3 3BOHOoEb BBL, bgol dobgzom dsblbgsggds 56 sdmgzwobos,

©@93HO™I0L X yMRIoLOFIMDbmE Fomowos 65 Fgwbg Ma®™bo 353096¢700L
LobdoMy.

36003690 ™35600 49blb3s39d0 MsbTBEGdO 5350 dJOOL dobggzom(zbHowo
3.5.2).

3500 3.5.2.¢09@5mdob Fgx3s090s 09bdbeErgdo ©93509dgd0lL dobgz0m

3ogdBHmegdo WIGHOWM aodxmdgl | F P

0 905

n % n %
32900l ©93956MH0LMds 58 |54.21 |54 33.13 12.27 | 0.0005
239¢9bogno MI 31 | 2897 |26 1595 | 6.69 | 0.0102

3reBmbrmo 303gHEgbbos | 35 |32.71 |17 1043 | 22.16 | <0.0001

56EIH0M@O 30396H@6%0s | 102 | 9533 | 137 | 8405 | 827 |0.0043

2790l dsb30 44 | 4112 | 48 2945 1395 |0.0480
300OHMMModlo 37 |3458 |26 15.95 13.04 | 0.0004
00300l 30560H0bMds 13 | 1215 |9 5.52 3.82 | 0.0518

6039 X3IBO0 Fo0oos 00 353096GMs LobBoMy, GmIgwmsg 965869Hd0
51960869dMm©Im  FIMPOMEMMPOMOMO  935YdYB0.  Fomgsh  EgGIW@Oo
350mlisgerol xamxpdo  LLG(IMbmE  Joworos: Mol 305GmOLMBOL,
23905¢9boo  Bom3smEomdol  0bxgsMJEHoL, 3Mwdmbmemo 303960 @Egbboob,
3O GHIOH0Mo 303960EHIEDBOOL, 4ol sb3zol LobdoMmyg, s@obsmdmbmo dgEos
- 1EYDMIIMEOS. WYGHIMBIOL XaBdo LoMFIMbm® Ods0s Fobgzbols
gModiool  Lodmowm  3608369mds  20oMBgbowgdmeb  8gaMgdoom,
99Lodsdobo - EF%=50.85+8.57, - 48.28+9.45 (t=2.31; p=0.0216).

39 IMbMW Moo ©o535©0IdIO0SL 565869HTo  3MY35¢0MGd©S BIMEO,
©5  30OMMMMJLo. 5L, 3oOHMMMMoJuol  Lobdotg Fopswo oym
@9GHSMIOL X a9Bd0.
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96™360bwo  3500MmEMmy0900©B MO39 XyMBA0 393M0339005 ©OBIGHOL
0565000  Bowsero  LobdoMy.  (30%-bgdg@Eo) owbsbodbsgos  Bs@MoLgdMmO

X0M3300L  ©553590Jd0Ls s  LodLIBol  sMSLIMFIMBM  3Mrg3ow0Mgds
©9GHOMIOL ¥3MRd0, 00M3IIWOL ©5350J0JO0ED sMIBMFIMbmE TgBos
00638¢0 199 3056G0LMdS.

Lo®fdmbm g06Lbgs39d5 96 sgoJLOM®s MBIMEMYoWGmO s bgzhmemaon®o
Q55350090900l,  93MmgM3g  3VBAMMIBEIOMEMyon@o, gLodosGMommo s
3935¢M@MYPOME0 ©9535¢0gd9d0L dobg3z00.

506035, 3M300L EOHML 3ML30GICWO WYEBIWMdIDBY 3w9bsls sbgbl
35096@0lL  0bogosm@mo  dsbolosmgdagdo: do3bg 393900 s sbdbegdo
Q55350090930.

3.6. 937mGBsgmdOL 3gMH0mEol g5M0gdgBoL 953¢mgbs ErgEsEmMdsHY JM30-
19-0b cotreals

33¢930L 89099 993Dy d930Lfogergm 339MbsMdOL oMmEgdgdo MmMHO39
Xo0gdo.

3b®owo 3.6.1.939665¢0mdol 3gM0m@ols 5Gmmmgdgdo

BJEH™O900 WIAHSWMDS | 49BxmdIL
90

n % n % F P
9030 @) HBMLGHIdYEo 29 27.10 | 4 2.45 42.00 | <0.0001
d3. o6 Bgdm  3owOgdolL | 4 374 |0 0.00 6.28 | 0.0128
3 GHOHooL 9d3dME0s
000 35600090b 0bg3s6dEHo 10 9.35 3 1.84 8.12 | 0.0047
00638¢0b 9(.993050H0LmdS 29 27.10 | 3 1.84 45.87 | <0.0001
LyxzLobo 59 55.14 | 7 4.29 1349 | <0.0001
193GH0MMH0dMm30 4

29LAOMEMMEgbsgrMHolol | 8 748 |1 0.61 9.71 | 0.0020
bEghs

30396003980 6 561 |2 1.23 435 | 0.0380
3dmbH03039M3HgbD0os 7 654 |2 1.23 574 | 0.0173
obgdos 30 28.04 |18 |11.04 | 13.30 | 0.0003
3002993500 10 935 |3 1.84 8.12 | 0.0047
L3MbEIbMGO 4 374 |0 0.00 6.28 | 0.0128
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36939mmnm®oglo

30MOHMMNMModlo 47 43.93 |39 | 23.93 12.36 | 0.0005

353096GHms  S0LMEWEYGH  MIMIZEILMdIL  3Jmbs  Lbogdzol  df3s39
©130560LMd(98% s 3930), MHIL30MBHMOMO OLEMILO (66% ©sTgE0)
30¢™3069960 IFGMEO0(28% s 8930)

9900569050 9GO 250MBogols s RodMXsBLIMYdIME 35309630l
Mol 5B3gbs, GMT 353096¢ s FmOOl Lafjombm sblbgoggdss dgdgyo
239O0 gd9d30L dobggzom:

B MLAHJOgo  mzo, d3. 96 Bgdmzomgdol  sOEIMooL  GIdMEOo.,
90m35Mm0v)dol 0bg3s®d@o, 00M30eol ap m3056H0bMdY,
239LAHOMEMMEgbsMo  Lobbergbs,  3039Mywo3gdos,  3dmbmeo
3039603H96B0s, 969000,  3MOgM35005,  L3MBEBMGO  36930mmmModlo,
30MOHMNMEModlo

093990b5wmdol  @OML  PoBoMgdmero  3sbo3mmoEogdo s  Mm39Mo309d0
dm3999os 3.6.2 3bGHowdo

gbGowo 3.6.2. 93mEbsgrmdol 3gMomol Bs@stgdmmo dsbmdmmsgogdo ©s
396530900

BJEH™O900 WIASMDS | odxmdal | F P
905 n

n % N | %
3¢936H0b MgboMgds 12 | 11.21 5 |3.07 7.41 | 0.0069

98 | 91.59 16 | 9.82 510.5 | <0.0001
3.b.3. g
Bo@otgdmo  3membsmvyero | 5 | 4.67 0 |0.00 7.93 | 0.0052
9b3003wsbiBHozs (bLBHgbGH0MYd)
Bo@otgdwyemo 25 | 23.36 11 | 6.75 16.25 | 0.0001
390 G®bLEM Do
&M54gmbGmdos 10 | 9.35 3 | 184 8.12 | 0.0047
dMMbJmbzm30 43 | 40.19 10 | 6.13 57.18 | <0.0001
9BM%3MALGHOMOYMEOIbmlz | 6 | 5.61 2 123 4.35 | 0.0380
0305 -E000905/53¢035(305
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0o00wbs350MM0  mgboggbsgos HF s o650635%Bommo CPAP  sbFoms
353096GHM5 I3 LMdsL MO39 X3BTo, Bb3-U s 3eg3Mol MboMgdol
LobdoMy LoMHIMbME Foowo 0ym WYEIWMdOLXABA0, 0bg3g OMAME3
3MOMBIOMAMG00, Bo@otgdmero 30OMbsMo 9b20m3@slE 030
LBHIBG0MYDY), Bo@otMgdmwo 390m@GH®bLEM Doy, A®odgmbBmdos,
0MHMbJmbIM3005, JHMBoaM/ABEGHOMOMMEIBMIZM305 -W0H0MD/53¢035(300

353090@ ™o BLMEGHME  IM3wgbmdsl  3Jmbs  bLMbmdzol  8)3039
130500bMd5(98% s I9@0), MYL3OMGHMMHMEO EOLEHMILO(66% TYGHO) ©
30¢™306996M0 IFGHMEOH0(28% s 8930)

99000609050 gBHorE  95dmbogols @  godmxsblomgdmer 353096390l
dmeoL  5Bg9bs, MM 353096GH0 MOl LoMHombem oblbgeggdss dgdgyo
23500 gd9d0l dobggom:

3B MLEHPOJo 30, 30Ol sHGHIMOOL gddME0s, FomIsModol
06%3563@0, 000330l 3F.30560LMds, LEHMMEIMEIbsGmo Lobbgbs,
30396039005,  3MWwIMbMMo  3039M@Hgbbos, 969305,  3MOPMIMIS0S,
13MbEsbM0 36930MMMOsJL0, 30EOHMMMMSJO

©9GHOMIOL Xa93do 4o0Mxs63MMYgdMWwgdmMeb dgsmgdom LbsmHdmbmo
Bo3gd0s:390mgemdobo, 0OMIBMEOGO, odxmE0G0, dmbmao@o,
360MHM3d0bolobogduo, pH, pO2, SO2, Los®HIMbm dg@oa:
99Go80gmmi30@0,  BBoMBdOOMZ30560, gL,  9d.35603.0MMIBMIW. MM,
5300M0bMmYgbolM-ds, JoMmmgsbs, 3Mgo@obobo, yarozgdos, CRP, PCT, ,D-dimer,
LDH, Ferritin, Na, K, CL, Lac, pCO2.

3.7..35056Bgbols  5¢mdsmmdol GgBoligds msbdbergdo  Jsmmemyogdols dgmby
95608530 35309639080

33w93L 8900092 9B93Dg h35¢)9M90 MHJAMILowwo sBswobBo, M 30O W
30900JGHMOJBs© 5300900  dmbs3g0gd0, MHmIgmoms Lobdobyg  LsmHombmo
296Lb35309ds gEHIMdOLY S 39000bs0dgE™ FgEIJRoL X3MRTo (FMexz030
1).

gbMowo 3.7.1. om0x™dgLgdol  3MMabmBmwo  dsbolosmgdergdo  ddody
3M300-19-0b O™

B S.E. Wald | p OR 95%  C.Lfor
OR

20




CRP -0.02 | 0.01 | 843 0.0037 098 |097 |099
pO2 0.03 |0.01 |6.63 |0.0100 |1.03 | 1.01 1.06
30QOMMMOJLbo -1.44 | 0.71 | 4.14 0.0418 0.24 0.06 0.95
LyzgLobo/Lgd@ommo | -2.61 | 0.85 | 9.38 0.07 0.01 0.39
0.0022

dmzo
WBC -0.16 | 0.07 | 4.45 0.0348 086 |074 |099
abg 438 | 070 | 39.24 | 597 | 0.01 0.00 | 0.05
Constant 347 | 134 |6.72 |0.0095 | 32.06

2395MBgbOL 5EdsMMds F9300¢0s F935535Lm0o F989absoMa
7=3.47-0.02* X1+0.03"X2-1.44* X3-2.61* X4-0.16* X5-4.38" X6 ¢))

P=1/(1+e7) )

3MMABMBOL  AoMbsmMzEgms©  A9b3LsbBO3Megzm MOLZOL  BodEHMML,

099 59309d@L 993L 3MMABMBMEO BodBHMmMo, FobGHMEgdsdo Bogligsdom 1, 0wy
909, 0.00v9 doEgdwo 999900 Mbos Boglgsm BMOIMws 2-80, J0300JOM
239005MBIBOL 5EBSNMBIL

©s15336g0%0:

1.

3030-190L  3gmbg  Mgobodsgomer  3530963HJT0  FHHPOMEPMAOIHO
0055350090900l LobdoGy.  Bsmysb gBHIWYMo  gsdmlbisgmols xawado
Lo®fdwbme Jo0oos: 23990l 30560bMdOL, 239¢sbogro
00 3560©03oL 0bxsGIEoL, 39wdmba®o 303g0HEHgbbool, sGEIOM0Eo
303903 9bBool, Mol 35630l Lobdodg, sGMLIGHIMbmE TgBHos -
LAHYEMIIMOS. YBHIWMBOL ¥AMRTo Lo®fdmbm® sdswos 2560g360L
BOSJ300L  Lodowm  36093690mds  20sMBgb0wgdmsb  Fgwstmgdom,
99L0d5d0bs - EF%=50.85+8.57, - 48.28+9.45 (t=2.31; p=0.0216).
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399IMbMWMyoMMHo 93500909006  5653b9BTo 30350 dES
3dm0, ©5 30OMMOMOSJbo. 535LMB, JoEOHmmmmaduol Lobdotg
05000 04m 9GS MIOL X Qw93d0.

0BODYWo  JomEwmaogdol  IJmby  353096(¢gd0L  Bmeol
@9GHO@MBIOL  ¥3MRdo  3o8mxsbIMmYmdMwgdmeb  dgsMgdom
LoOfdbme  Fomowros T8I0 3 gdgdol  Lobdomy:
B MLAJOgo  Bmzo,  30EUOHJIOL  sOHGHIMOool  gIdMEO0.,
90m35Mm0)dol o0bgs®d@o, 06 3dol 30.993056G0bmdY,
235LAHOMOMMEYBsMo Lobbergbs, 303903990, 3Edmbm@o

303963H9b%oo, 569300, 3MO3ITM35000, L3mbEsbmEo
36930momm®odLo, 30OHMOMMoJLo; ©9GHIWMIOL X25d0
3000% 56300090 gdmb 390056Mm 5800, Lo®fdmbmeo

653090005:390Mmamd0bo, MOMIdMEOGHO, WodnMmEod0, dmbmsodo,
3OmmnmMddobobobgduo, pH, pO2, SO2, ULo@fdmbmeo dg@os:
99¢5809mm30@0, BHoMBdoM™M30560, gbo, 5.35603.00OHMIdM3E. O™,
300MH0bMYgbolM-ds, FoMmmzsbs, 30M9gsEobobo, awozgdos, CRP, PCT,
,D-dimer, LDH, Ferritin, Na, K, CL, Lac, pCO2.

2. 3m3000-19-0b QoMMMEGdIOO ©39300MGOME0s 35309060l 0boOSCIE
oboloomgdWgdMsb,  Bow@3oL  3039HFGHI6Bos  53wabL LGOI
Q©5QJO0M  3MOHIWSE0sL Mol )3d5MHOLMBOL  OLEHMOOSLMID o
39wdmbm®  3039HGH6Bosbosb. 65 fgmby 9gGmlo  sbszo
053930069005 DB MLEGHIOg  Fm3mb;  3JoEwEmOL  s®EHIHooL
90dM05 535300600 0s  JoOGBoE F0M3sM0MIol 0bx3MJEH6;
d0m35(m0d0l 06x56J@o 30093058900 0063890 gdoL
30500bMBLMSD, QoGO Fom3sMEOMTol 0bx3sMJBH9D, oM 3ol
30560bMds - 65 awbg WYBOML sbo3Meb, MOM3TIgdoL 3ToMOLMdS,
193GH0MM0 8m30 - 65 ol HBgdmmslsgEob s 30EOHMMMESJL6.
303960039005  ©5353006090m0s 3ol M3056MH0LMdILMSD o
2390053960 Jom3s009dol  0b6BsMJEHMb. 969F0s - Mol 96396,
30OMMNMMJLO - 5OGHIM0ME 3039MEHIEDOSLID

3. C MyddHonwo gows, d odgho, wgozmaodgool 36093b9wmds, wad@o@o
©> LDH 9godegds  250mgqbgdwan  0dbsl  HmamE  @g@owmdol
59030009090 35M3960900  3m30-19-0b  3Jmby  Msbsmommwo
59350090900l IJmbg 3530963Hgdd0.
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303000-19-06  3gmbg  35b0ghBHgddo  gosMbgbol  BoMEMdom  FsbBLL
2030690L: CRP - OR=0.98(95% CI: 0.97-0.99) , WBC - OR=0.86(95%CI: 0.74-
,0.99); 300HMmmMGMeduo - OR=0.24(95% CI: 0.06-0.95), LygzgLbobo/LydEom®o
dmzo - OR=0.07(95% CI 0.01-0.39), gow®39d0L  dgdsbozmMo
396G 0wsios- OR=0.01(95% CI: 0.00- 0.05) s ool pO2.- OR=1.03(95%
CI: 1.01-1.06)

1.

365gBH03Mwo My3mIgbwszogdo

000356 3gMgooL, OHMPMO3 3wobozmmo 2390050939GH0wgd0ol
b5 F9MHoL 0bLEHMMIGBEHOL OOl Fo5BMYDS L85 gdsl ol39dl
COVID-19 890mbgq3900Lb  s@Mgme  3¢5L08035305L,  MMmIwgdos
LoFotmmgdgh  b3gEoow®  HBeOWB3L Tomo  3MMAbmBMEo  GHobol
dobggom.

SM(30WYOI0S bgdobofizomdo ©HgLOLYdOL 24590yg9bgds
306039960 3505HY393H0gdol Jowgdol dHsMEsLyFIMs© ©s Holzol
J399 dymxzo 35309b@gd0bmzolL G9LOLYdOL OOHMMEO
396sfogdolmgzgol. domdodonmo s 3gds@GHmemyommo dsM39Mm9go0lL
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Introduction
relevance

The COVID-19 pandemic, caused by severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2), lasted from March 2020 to May 2023, infecting
more than 689 million people. The pandemic has killed 6.9 million people
worldwide. According to WHO data, the number of confirmed cases of
coronavirus in Georgia was 1,855,289, among them 17,132 patients died.

Studies have shown that an exacerbated inflammatory response (cytokine
storm) can directly impair organ function in COVID-19 patients with
moderate to severe disease, leading to decompensation, organ dysfunction,
and death.

Given the potential for severe disease, rapid assessment of patients' progress
is critical.

Continuous monitoring of biological markers is necessary to assess disease
progression. They play an important role in clinical practice, can indicate the
evolution of various pathological conditions and can be used as indicators for
patient monitoring, influencing treatment decisions. Changes in biomarker
levels can indicate disease progression, making them a valuable tool in
clinical practice to guide treatment decisions and determine the need for
intensive care unit (ICU) admission.

Numerous studies have highlighted changes in some biomarkers associated
with the progression of COVID-19, especially in severe cases. These
biomarkers include white blood cell count (WBC), C-reactive protein (CRP), D-
dimer, interleukin-6 (IL-6), lactate dehydrogenase (LDH), urea, and creatinine,
which are elevated. During the COVID-19 disease.

Although there is some similarity in prognostic features, there is a difference
of opinion regarding the predictors of lethality. Studying the risk factors for
the outcome is essential to increase pandemic preparedness in the future.
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Unfavorable outcome of COVID-19 infection is especially often observed in
patients with co-morbidities. However, according to the results of various
studies, the risk of death from COVID-19 also significantly depends on the
patient's age, which is why old age and co-morbidities have been considered
risk factors for COVID-19.

Elderly patients and patients with chronic comorbidities such as
cardiovascular disease, hypertension, diabetes, and lung disease are much
more prone to developing severe, critical illness, and fatal outcomes of
COVID-19. Determining these associations can help clarify the extent to
which COVID-19 infection or pre-existing health conditions determine a
patient's death. The correlation of the causality and development mechanism
of death, as well as the role of the spectrum of co-morbidities in fatal cases,
which would allow us to accurately assess the dangerous nature of the
COVID-19 infection and to predict and avoid/prevent fatal outcomes, has not
yet been definitively studied and clarified.

The purpose of the study: to study the course and outcome of COVID-19 in
hospitalized patients with accompanying pathologies.

To achieve this goal, we set the following goals

Tasks:

In hospitalized patients with COVID-19 infection:

1. study of the frequency and structure of concomitant diseases;

2. Determination of correlations between complications of Kovid-19 and
concomitant diseases;

3. Determination of sensitivity, specificity and prognostic value of
unfavorable outcome of inflammatory markers;

4. Assessment of the relative chance of an unfavorable outcome;

5. Predicting the outcome of COVID-19 in intensive care patients with
comorbidities.
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Scientific news:
For the first time in the population of Georgia

The structure, frequency and severity of comorbidities in hospitalized
patients with Covid-19 were determined.

The role of laboratory characteristics in the outcome of covid-19 in intensive
care unit patients with comorbidities was determined.

Sensitivity, specificity, diagnostic and prognostic value of blood inflammatory
markers in hospitalized patients with covid-19.

Predictors of unfavorable outcome and the specific share of each of them;
practical value

The practical recommendations based on the results of the work will be used
during the complications of Covid-19 and will help to select the optimal
approach for each connected patient.

Publications

4 scientific works have been published on the subject of the dissertation,
including 1 in a journal with an international impact factor:

Dissertation structure and volume:

The dissertation includes 140 printed pages, consists of an introduction,
literature review, description of materials and research methods, 4 chapters
of own research, assessment of obtained results, conclusion and practical
recommendations. The bibliography consists of 190 sources. The work is
illustrated with 12 tables and 24 diagrams.

Material and methods
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270 patients with chronic diseases admitted to the intensive care unit with
Covid-19 were retrospectively examined.

The following were studied: demographic data, transmitted diseases, chronic
diseases, laboratory characteristics. Inclusion criteria: Al. Aladashvili house
Hospitalized patients with a confirmed diagnosis of Covid-19 in the clinic,
who were placed in the intensive care unit (in the period 2020-2023)

Exclusion criteria:
mild cases of covid-19, absence of concomitant diseases,

A structured questionnaire developed by us will be used, which includes
information on patients:

anamnesis,
the results of ultrasound, cardiographic, computer-tomographic research,

About the data of clinical-laboratory analyzes (on arrival, after 5 days, after
10 days);

Complications during the treatment period

About the conducted operations

Statistical analysis

When evaluating the quantitative indicators, we calculate the average, the
mean square deviation, and for the qualitative indicators, the frequency and
percentage were calculated;

The reliability of the difference between the groups in the case of
guantitative indicators will be determined using the Student's t criterion, the
equality of variances was evaluated according to Levene's Test, while the
difference between the groups will be evaluated for the qualitative indicators
- with the F (Fisher) criterion;
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Correlations between qualitative factors were determined by means of
Spearman's rank correlation, and in the case of quantitative factors - by
Pearson's correlation analysis;

The diagnostic value of inflammatory markers was determined by means of
ROC analysis;

We evaluated the diagnostic accuracy according to the lower part of the
curve (Table 3.4.) 57 58 ¢ The sensitivity is measured horizontally on the
diagram, and the 1-specificity is measured vertically. The greater the area
under the curve, the greater the diagnostic value of the test. Indicator of
diagnostic accuracy of the test: Area diagnostic accuracy

0.9 — 1.0 excellent, 0.8-0.9 very good, 0.7-0.8 good, 0.6-0.7 satisfactory, 0.5-
0.6 poor, < 0.5 test not reliable.

Estimates of the relative odds of lethality from Covid-19 for predictors and
risk assessment were performed using multifactorial binary regression. The
difference is considered reliable when p<0.05. The clinical material was
processed using the SPSS 23 software package.

3.2. Correlations between baseline characteristics and complications

Baseline characteristics of patients with comorbidities correlate with covid
complications.

Complications identified among our patients are shown in Figure 3.2.1, 3.2.2
and 3.2.3

29



Pulmonary complications
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Pulmonary hypertension and fluid in the pericardial cavity prevailed among
cardiovascular complications.

Other complications are listed in Table 3.2.1.
Table 3.2.1

Complications detected during covid in patients with co-morbidities

Complications N %
Laryngitis/tracheitis 1 0.37
Cytokine storm 85 | 31.48
Sepsis/septic shock 66 | 24.44
shock unspecified 33 | 1222
Liver failure 6 2.22
Kidney failure 31 | 11.48
Hyperglycemia 8 2.96
Coagulopathy 14 |5.19
Anemia 47 | 1741




Hematoma of soft tissues developedon | 6 2.22
the background of anticoagulant

Gastroduodenal bleeding 9 3.33

emphysema (subcutaneous)

Urinary tract infection 75 | 27.78

Complications of Covid-19 are associated with baseline patient
characteristics, pulmonary hypertension shows a robust positive correlation
with history of heart failure and pulmonary hypertension. Age older than 65
years is associated with unspecified shock; Limb artery embolism is
associated with previous myocardial infarction; Myocardial infarction is
correlated with renal failure, previous myocardial infarction, renal failure -
over 65 years of age, renal failure, septic shock - over 65 years of age, and
hydrothorax.

Hyperglycemia is associated with heart failure and subsequent myocardial
infarction. Anemia - with heart disease, hydrothorax - with arterial
hypertension

3.3. Assessment of laboratory characteristics during covid-19

The average value of hemoglobin, eosinophil, basophil, lymphocytes reliably
decreases - at admission it is reliably higher than at Il and 1l ETP

Leukocyte, myelocyte, metamyelocyte, eosinophil, basophil, lymphocyte, TT,
indirect, bilirubin The average value of lymphocytes, pO2 increases reliably -
at admission it is reliably lower than on Il and Il ETP

Laboratory characteristics correlate with each other.

The following indicators show a reliable positive correlation with CRP: PCT, D-
dimer 3, LDH, Ferritin, creatinine, urea.
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With PCT: D-dimer, LDH, Ferritin, creatinine, urea, with D-dimer: LDH,
creatinine, urea. with Ferritin: creatinine, urea; with creatinine and total
bilirubin - urea.

3.4. Evaluation of the diagnostic characteristics of biomarkers in the course of
Covid-19. We compared blood biomarkers in the groups of lethality and
survivors at admission, 5 days and 10 days after admission (Table 3.4.1)

Table 3.4.1. Evaluation of blood biomarkers in dynamics

factor N Mean StD t P
CRP on Lethal 104 | 106.22 73.20 2.06 | 0.0409
admission | improved 159 |87.26 |72.99
CRP-5 Lethal 96 91.78 71.12 4.07 | 0.0001
days later | improved 146 | 5476 | 66.17
10 days Lethal 100 119.69 81.17 11.73 | <0.0001
afterthe | improved 131 |27.10 | 3473
admission
of CRP
D-dimer Lethal 105 | 273152 | 4465.74 | 1.02 | 0.3077
when improved 162 | 2152.98 | 4594.50
admission
D-dimer— | Lethal 96 | 5457.65 | 14085.43 | 2.63 | 0.0090
after 5 improved 158 | 2175.82 | 5364.72
days

Lethal 103 | 3338.17 | 4151.24 | 6.88 | <0.000
D-dimer improved 162 | 941.24 | 1245.92 1
after 10
days

Lethal 107 8.59 6.25 | 191 | 0.0566
Leukocyte | improved 161 7.39 4.00
-at
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admission

Lethal 97 11.18 5.61 | 3.62 | 0.0004
Leukocyte | improved 158 8.77 4.84
- after 5
days

Lethal 107 13.83 9.01 | 6.20 | <0.000
Leukocyte | improved 162 8.88 3.81 1
- after 10
days

Lethal 106 | 693.42 481.86 | 0.51 0.6104
LDH-on improved 163 | 666.62 303.71
admission

Lethal 96 | 856.56 357.49 | 5091 <0.000
LDH-5 improved 158 629.41 253.05 1
days later

Lethal 106 | 1044.99 682.72 | 8.88 | <0.000
LDH-10 improved 162 | 520.33 255.62 1
days later
Ferritin- Lethal 104 | 355.07 319.96 | 0.58 | 0.5658
on improved 162 331.36 340.26
admission
Ferritin-5 Lethal 95 629.46 675.99 | 3.69 | 0.0003
days later | improved 156 | 397.60 313.04
Ferritin-10 | Lethal 101 676.67 692.77 | 5.34 | <0.000
days later | improved 161 | 353.73 261.74 1
pO2-on Lethal 107 71.01 31.03 | -0.87 | 0.3875
admission | improved 163 74.18 26.75
p0O2 -5 Lethal 97 76.12 35.44 | -2.00 | 0.0467
days later | improved 158 88.23 61.32
p02 -10 Lethal 107 73.24 32.02 | -3.34 | 0.0010
days later | improved 162 86.08 28.92

As we can see, according to the final result, the laboratory data differ reliably 5
and 10 days after treatment, and in the case of CRP, the difference is reliable even
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at entry, which allows us to assume that these data may represent one of the
prognostic factors of lethality.

The sensitivity and specificity of laboratory data at 10 days post-entry are plotted
as rock curves, and the area under the curve is shown in Table 1.

On the diagram, affinity is measured horizontally, and 1-specificity is measured

vertically. The greater the area under the curve, the greater the diagnostic value of
the test.
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The operating parameters of the test are given in Table 3.4.2

Table 3.4.2 Evaluation of operational indicators of the test

True Area
F
True False Na:s: Negativ | Under Cut of
Positive Positive . 82 | o the
tve Curve
n 75 11 27 118 0.860+
CRP 0.025 72
% 32.03 5.19 14.72 48.05
84 39 19 123
D dimmer —— 0.794+0. | o515
% 36.36 16.88 8.23 53.25 029
66 34 41 128
WBC  — 0.752:0. | 15g
% 28.57 14.72 17.75 55.41 031
Po2 n 138 53 25 54 0.665+0. 65.4
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% 51.11 19.63 9.26 20.00 036
n 131 24 31 82
LDH 0.851+0. 601
% 48.88 8.96 1157 | 30.60 025
n 61 13 46 149 0.794+0. 2.05
Lactate -
% 22.68 4.83 17.10 | 55.39 030
75 58 26 103
Ferritin - 0.718:0 357
% 32.47 25.11 11.26 4459 .033

On the 10th day after admission, it is characterized by very good inflammation: D
dimer, LDH and Po2, good - ferritin, satisfactory - CRP, leukocytes, bad lactate.

The best specificity has CRP, lactate, good - D dimer, leukocytes, LDH, satisfactory
- ferritin, poor - Po2,

Accordingly, the predictive value of a positive result: very good - CRP, LDH,
lactate; Good- Po2; Satisfactory - D dimer, leukocytes; bad - ferritin.

Prognostic value of a negative result: very good - D dimer, lactate, good -
leukocytes, LDH, ferritin; Detractor - Po2.

As we can see, diagnostic accuracy in the last stage of covid: CRP, LDH - very
good, D dimer, leukocytes, lactate, Po2 - good, ferritin - satisfactory.

The sensitivity of the CRP test is moderate, and the specificity is very high,
positive and negative

The prognostic value of the result, as well as the diagnostic accuracy, is high.

The sensitivity and specificity of D-dimer 10 days after admission are plotted as
rock curves, and the area under the curve by stage is shown in Table 2

A value of the area under the curve indicates good diagnostic value

PO2 has good sensitivity and very low specificity for predicting lethality in Covid-
19 patients, so its use as an independent predictor is not appropriate.

3.5. Evaluation of lethality factors according to the initial characteristics of the
patient
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To evaluate the factors of lethality, we divided the patients into two groups
according to the outcome: 1st group - with lethal outcome, 2nd group -
improvement/recovery.

3.5. Table 1 shows the distribution of patients according to demographic
characteristics and harmful habits.

Table 3.5.1. Distribution of patients according to demographic characteristics and
harmful habits.

Lethality Improvem
ent

n % n | % F P
gender female 59 55.14 | 92 | 56.44 | 0.04 | 0.8339
Age 65 years ago 86 80.37 | 90 | 55.21 | 19.1 | <0.000

6 1
bad habits Nicotine 28 26.17 | 49 | 30.06 | 0.48 | 0.4901
alcohol 5 4.67 3 1.84 1.80 | 0.1807
Drug addiction |0 0.00 1 (0.6l 0.66 | 0.4188

As can be seen from the table, there was no gender difference, the frequency of
patients older than 65 years is high in the group of lethality.

It is important to differentiate according to concomitant diseases (Table 3.5.2).

Table 3.5.2. Assessment of lethality according to concomitant diseases

factors Lethality improvemen | F P
t
n % n %

heart failure 58 |54.21 |54 33.13 12.27 | 0.0005
Transferred to Ml 31 |2897 |26 15.95 6.69 | 0.0102
Pulmonary hypertension 35 |32.71 |17 10.43 | 22.16 | <0.0001
arterial hypertension 102 | 95.33 | 137 | 84.05 8.27 | 0.0043
heart disease 44 | 41.12 | 48 29.45 3.95 | 0.0480
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Hydrothorax 37 | 3458 | 26 15.95 13.04 | 0.0004

Kidney failure 13 1215 |9 5.52 3.82 | 0.0518

In both groups, the frequency of patients with an anamnesis of cardiac diseases is
high. Among them, the lethal outcome group is reliably high: the frequency of
heart failure, myocardial infarction, pulmonary hypertension, arterial
hypertension, heart malformation is unbelievably higher - angina pectoris. In the
lethality group, the average value of the ejection fraction is significantly lower
compared to the survivors, respectively - EF%=50.85+8.57, - 48.28+9.45 (t=2.31;
p=0.0216).

Pulmonary diseases in the anamnesis were dominated by pneumothorax and
hydrothorax. However, the frequency of hydrothorax was higher in the lethality

group.

Among endocrine pathologies, equally high frequency of diabetes was revealed in
both groups. (more than 30%) it is worth noting the unbelievable prevalence of
thyroid gland diseases and obesity in the lethality group, among kidney diseases,
renal insufficiency is unbelievably more common.

No significant difference was observed for oncological and neurological diseases, as
well as gastroenterological, psychiatric and hepatological diseases.

Thus, in-hospital lethality during covid is affected by the patient's initial
characteristics: bad habits and co-morbidities.

3.6. Effect of treatment period complications on mortality in covid-19
In the next stage of the study, we studied treatment complications in both groups.

Table 3.6.1. Complications during the treatment period

factors Lethality improveme
nt
n % n % F P
shock unspecified 29 27.10 | 4 2.45 42.00 | <0.0001
Quv. or upper extremity 4 3.74 0 0.00 6.28 0.0128
artery embolism
Myocardial infarction 10 9.35 3 1.84 8.12 0.0047
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Kidney failure 29 27.10 | 3 1.84 45.87 | <0.0001
sepsis/ 59 55.14 | 7 4.29 134.9 | <0.0001
4
septic shock 8 7.48 1 0.61 9.71 0.0020
Gastroduodenal bleeding 6 5.61 2 1.23 4.35 0.0380
Hyperglycemia 7 6.54 2 1.23 5.74 0.0173
Pulmonary hypertension 30 28.04 | 18 | 11.04 13.30 | 0.0003
Anemia 10 9.35 3 1.84 8.12 0.0047
Coagulopathy 4 374 |0 0.00 6.28 0.0128
Spontaneous pneumothorax | 47 4393 | 39 23.93 12.36 | 0.0005

The vast majority of patients had acute respiratory failure (98% or more),

respiratory distress (66% or more) and cytokine storm (28% or more).

A comparison between lethal outcome and recovered patients showed a reliable

difference between patients according to the following complications:

unspecified shock, q.v. or embolism of the artery of the upper limbs, myocardial

infarction, renal failure, gastroduodenal bleeding, hyperglycemia, pulmonary

hypertension, anemia, coagulopathy, spontaneous pneumothorax, hydrothorax

The manipulations and operations performed during the treatment are given in

Table 3.6.2

Table 3.6.2. Manipulations and operations performed during the treatment period

factors Lethality improveme | F P

nt n

n | % N | %
Pleural drainage 12 | 11.21 5 |3.07 7.41 | 0.0069
Artificial lung ventilation 98 | 91.59 16 | 9.82 510.5 | <0.0001
8

Performed coronary 5 | 4.67 0 0.00 7.93 | 0.0052
angioplasty (stenting)
Conducted hemotransfusion 25 | 23.36 11 | 6.75 16.25 | 0.0001
Tracheostomy 10 | 9.35 3 1.84 8.12 | 0.0047
bronchoscopy 43 | 40.19 10 | 6.13 57.18 | <0.0001
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Esophagogastroduodenoscopy ‘ 6 ‘ 5.61 ‘ 2 ‘ 1.23 ‘ 4.35 ‘ 0.0380

High-flow oxygenation HF and non-invasive CPAP were required by the majority
of patients in both groups, the frequency of pulmonary and pleural drainage was
significantly higher in the lethality group, as was coronary angiography, coronary
angioplasty ~ (stenting),  hemotransfusion, tracheostomy, bronchoscopy,
esophagoscopy/gastroduodenoscopy - ligation/application

The vast majority of patients had acute respiratory failure (98% or more),
respiratory distress (66% or more) and cytokine storm (28% or more).

A comparison between lethal outcome and recovered patients showed a reliable
difference between patients according to the following complications:

Unspecified shock, limb arterial embolism, myocardial infarction, renal failure,
gastroduodenal hemorrhage, hyperglycemia, pulmonary hypertension, anemia,
coagulopathy, spontaneous pneumothorax, hydrothorax

In the lethality group, compared to the recovered, the following are reliably lower:
hemoglobin, thrombocyte, lymphocyte, monocyte, prothrombin index, pH, pO2,
SO2, and reliably  higher: metamyelocyte, chkhirbirtviani, EDS,
Ak Parts.Thrombopl. Time, Fibrinogen, Urea, Creatinine, Glycemia, CRP, PCT, D-
dimer, LDH, Ferritin, Na, K, CL, Lac, pCO2.

3.7..Assessment of probability of survival in intensive care patients with
concomitant pathologies

At the next stage of the study, we conducted a regression analysis, taking as
independent predictors the data, the frequency of which is reliably different in the
group of lethality and benign outcome (Graph 1).

Table 3.7.1. Prognostic features of improvement in severe covid-19

B SE. | Wald |p OR 95% C.I.for

OR
CRP -0.02 | 0.01 | 843 0.0037 0.98 0.97 | 0.99
pO2 0.03 |0.01 |6.63 0.0100 1.03 1.01 | 1.06
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Hydrothorax -1.44 | 0.71 | 4.14 00418 0.24 0.06 | 0.95
Sepsis/septic shock -2.61 | 0.85 |9.38 0.0022 0.07 0.01 | 0.39
WBC -0.16 | 0.07 | 4.45 0.0348 0.86 0.74 | 0.99
Artlf!ua.l lung | -4.38 | 0.70 | 39.24 <0.0001 0.01 0.00 | 0.05
ventilation

Constant 3.47 1.34 | 6.72 0.0095 32.06

We can estimate the probability of survival as follows
Z=3.47-0.02* X1+0.03*X2-1.44* X3-2.61* X4-0.16* X5-4.38"* X6 (1)
P=1/(1+e%) 2)

To calculate the prognosis, we determine the risk factor, if the subject has a
prognostic factor, we insert 1 into the equation, if not, 0. If we insert the obtained
results into formula 2, we get the probability of survival

Conclusions:

1. Frequency of cardiac diseases in intensive care patients with Covid-19. Among
them, the lethal outcome group is reliably high: the frequency of heart failure,
myocardial infarction, pulmonary hypertension, arterial hypertension, heart
malformation is unbelievably higher - angina pectoris. In the lethality group, the
average value of the ejection fraction is significantly lower compared to the
survivors, respectively - EF%=50.85+8.57, - 48.28+9.45 (t=2.31; p=0.0216).

Pulmonary diseases in the anamnesis were dominated by pneumothorax and
hydrothorax. However, the frequency of hydrothorax was higher in the lethality

group.

Among patients with accompanying pathologies, the frequency of the following
complications is significantly higher compared to those who have recovered in the
lethality group: unspecified shock, limb artery embolism, myocardial infarction,
renal failure, gastroduodenal bleeding, hyperglycemia, pulmonary hypertension,
anemia, coagulopathy, spontaneous pneumothorax, hydrothorax; In the lethality
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group, compared to the recovered, the following are reliably lower: hemoglobin,
thrombocyte, lymphocyte, monocyte, prothrombin index, pH, pO2, SO2, and
reliably higher: metamyelocyte, chkhirbirtviani, EDS, Ak.Parts.Thrombopl. Time,
Fibrinogen, Urea, Creatinine, Glycemia, CRP, PCT, D-dimer, LDH, Ferritin, Na, K,
CL, Lac, pCO2.

2. Complications of Covid-19 are associated with baseline patient characteristics,
pulmonary hypertension shows a reliable positive correlation with history of heart
failure and pulmonary hypertension. Age older than 65 years is associated with
unspecified shock; Limb artery embolism is associated with previous myocardial
infarction; Myocardial infarction is correlated with renal failure, previous
myocardial infarction, renal failure - over 65 years of age, renal failure, septic
shock - over 65 years of age, and hydrothorax.

Hyperglycemia is associated with heart failure and subsequent myocardial
infarction. Anemia - with heart disease, hydrothorax - with arterial hypertension

3. C-reactive protein, d-dimer, leukocyte count, lactate and LDH can be used as
independent markers of lethality in patients with co-morbidities with covid-19.

4. It reduces the relative chance of survival in patients with Covid-19: CRP -
OR=0.98(95% CI: 0.97-0.99), WBC - OR=0.86(95%CI: 0.74-,0.99); hydrothorax -
OR=0.24(95% CI: 0.06-0.95), sepsis/septic shock - OR=0.07(95% CI: 0.01-0.39),
mechanical ventilation - OR=0.01(95% CI: 0.00- 0.05) and increases pO2.-
OR=1.03(95% CI: 1.01-1.06)

Practical recommendations

1. Understanding the role of biomarkers as a clinical decision support tool will
enable early classification of COVID-19 cases requiring special care according to
their prognostic risk.

2. It is essential to use available resources to support clinical decision-making and
timely allocation of resources to patients at risk. Evaluation of the prognostic value
of biochemical and hematological markers in patients has the potential to be used
as an early biomarker to improve the management of patients with COVID-19, to
identify high-risk patients and to allocate healthcare resources appropriately
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during a pandemic with severe clinical symptoms associated with mortality from
COVID-19.

3. The primary concern in clinical practice is early identification of possible disease
progression and timely therapeutic interventions
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