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Editorial

HOBBIE ITUATHOCTUYECKUE RKAHIU/IATHDBIE
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New Diagnostic Candidate Molecular Biomarkers
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PenakuyonHasi CTaThsi NOCBsIEHa Pa3pabOTKe airopuTMa JMATHOCTUKH M IPOTHO3A TEYEHHUSI OCTPOTO PECHHUPATOPHOTO
nuctpecc cunapoma (OPIIC), 0CHOBaHHOTO Ha HCIOJIb30BAHUY JIAHHBIX, Moay4YeHHbIXx B HUU 001neil peaHuMaToJ0rui uM.
B. A. Herosckoro B 2012—2014 rr. IIpeacTaBieHsl cOBpeMeHHbIe OAX0AbI K AnarHoctuke u gedyenuio OP/IC. IlpuBenenst
CcOOGCTBEHHbBIE JJaHHbIE U JIaHHbIe 3apYy0eKHOM JINTEPATyPbI IOCAETHUX JET, CBUAETENbCTBYIONINE O MOTEHIUATIE KOJHYECT-
BEHHOTO ompezenenusi cypdakratupix 6eakoB SP-A u SP-D, npoayuupyeMpix KI€TKAMH JAbIXaTEIbHOTO SMUTENHS, s
panHero auarHo3a u nporao3a teuenusi OPIC. IIpeasoskeH HOBBII aJrOpUTM paHHEH TUArHOCTHKH H MIPOTHO3a Pa3BUTHS
OPJIC, ocHOBaHHBII HA HCIOJb30BAHUH MIOITAIIHOTO OTPE/IeIeHUs KOnYecTBeHHOTo cojep:kanust SP-A u SP-D B miazme
0OJBHBIX IPU KPUTHYECKUX cocTOsiHuAX. Iupkyaupyomue moaexyast SP-A u SP-D paccMaTpuBaoTcsi B KauecTBe KaH-
JIM/IaTHBIX GHOMAPKEPOB, MMEIOIIMX CYLIECTBEHHYIO IIEHHOCTH /ISl CO3[IaHusl MYJIbTUIIAPAMETPUYECKOIi Nanean GuomMapke-
poB st Auartosa u nporuosa OPJIC kak KM3HEYTrpOsKaloNero KPUTHYECKOTr0 COCTOSTHUS.

Editorial dedicated to the development of the algorithm of diagnosis and prognosis of acute respiratory distress syndrome
(ARDS), based on the use of recent data (2012—2014) from the V. A. Negovsky Institute of General reanimatology.
Modern approaches to the diagnosis and treatment of ARDS are discussed. Available modern data including results of own
recent investigation have clearly demonstrated the potential of quantifying surfactant proteins SP-A and SP-D, which pro-
duced by cells of the respiratory epithelium, for the early diagnosis and prognosis of ARDS. A new algorithm for diagnosis
and prognosis of ARDS based on a sequential quantification of SP-A and SP-D molecules in the plasma of patients in crit-
ical conditions is suggested. Circulating SP-A and SP-D are considered as valuable candidate biomarkers for developing
multiparametric panel of biomarkers for diagnosis and prognosis of ARDS in patients with life-threatening critical illness.
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OcTpblil  pecnupaTopHblil  JUCTPECC-CUHAPOM

Acute respiratory distress syndrome (ARDS) is a

(OP/IC) — gacroe ocJIOKHEHNE KPUTHYECKUX COCTOSHUI,
00y CJIOBJIEHHOE PA3BUTUEM HEKAPAUOTEHHOTO OTEKa JieT-
KUX B pesyJbrate MOBpexkiaeHus (auctpodus, HeKpos,
aIloIITO3) HHIAOTENNS, ANbBEOJSIPHOTO BNUTENUs, uxX Oa-
3aJIbHBIX MeMOpaH (BKJIHOUAs CTPYKTYPbI a9poreMaTuyec-
KOTO Gapbepa) U MOBbIIIEHMsI IPOHUI[AEMOCTH COCY/IOB Te-
MOMUKPOTIUPKYJISIIIN TPU BO3AEHCTBUN 9K30TEHHBIX HJIN
SHIOTeHHbIX (hakTopoB arpeccuu. C yuerom 0OIIHOCTH
aTHONOTHY, (DAKTOPOB PHCKA U TATOTEHE3a OCTPOe TI0-
BpEsK/IEHNE JIETKUX CJIeZ[yeT PACCMATPUBATD KAaK TIEPBYIO U
o6parumyio cramuto OP/IC [1—3].

prevalent complication of critical illness caused by a dam-
age (dystrophy, necrosis, apoptosis) of the vascular
endothelium, alveolar epithelium and their basal mem-
branes (including structures of aerohematic barrier). This
damage is caused by exogenous or endogenous factors and
leads to an increase of vascular permeability and develop-
ment of noncardogenic pulmonary edema. Taking into
account the similarity of etiology, risk factors and patho-
genesis, the acute lung injury is currently considered as a
first and reversible stage of ARDS [1—3].
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Ta6muua 1. Kpurepuu aquarnocTiuku panHeii craauu octporo nospeskaenus jgerkux (OPIIC)
Table 1. Diagnostic criteria of early stage of acute lung injury (ARDS)

Risk factors for ARDS +

1. Acute onset (within 72 hrs.)

2. Pulmonary edema: extravascular lung water index > 7 ml/kg

3. Hypoxemia: P/F ratio <300 mmHg

4. No signs of left-ventricular insufficiency (clinical and instrumental data)

Note (npumeuanue). Risk factors for ARDS + — dakropsl pucka passutuss OPJ[C +; Acute onset (within 72 hrs.) — octpoe Ha-
vano (B npeznenax 72 u); Pulmonary edema: extravascular lung water index > 7 ml/kg — orex Jierkux: HHAEKC BHECOCYUCTOI BO-
abl sterkux > 7 mur/kr; Hypoxemia: P/F ratio <300 mmHg — runokcemust: ungexc okcurenaiun <300 mm pr. ct.; No signs of left-
ventricular insufficiency (clinical and instrumental data) — orcyTcrBue NpHM3HAKOB HEAOCTATOYHOCTH JIEBOTO JKEJNYIOYKA
(KJIMHUYECKNe WM NHCTPYMEeHTaIbHble fanuble). P/F ration — oTHOIIEHITE KOHIIEHTPAIMN KUCJIOPO/Ia apTEPUAIbHON KPOBH K (hpaKIiIN
BJIBIXAEMOTO KHCI0posa. «+» — naymure OPJIC.

Ta6smna 2. JIuddepennupoBannoe JeyeHne OCTPOro PeCIupaTopHoro AUCTPeCC-CHHAPOMA
Table 2. Differentiated treatment of acute lung injury (ARDS)

Stage I — ARDS

e Perftoran

e corticosteroids

e restrictive fluid strategy, diuretics
e N-acetylcysteine
L]
L]

surfactants
non-invasive ventilation
e extracorporeal detoxication
Stage II — ARDS
e invasive mechanical ventilation (protective ventilation)
® recruitment maneuvers
® prone-positioning
e combination with non-ventilatory and pharmacological treatment methods
Stage III —ARDS
e same + treatment of septic complications and multiorgan deficiency syndrome

Note (nmpumeuanue). Stage — craaus; acute lung injury (ARDS) — ocrpoe nospeskaenue jerkux (OPIC); Perftoran — miepdropars;
Corticosteroids — koprukocreponsy; restrictive fluid strategy, diuretics — orpannuenune undysuii/rpatncdysuil, auyperuxu; N-acetyleys-
teine — N-anerminucrenn; Surfactants — npenaparst cypdakranToB; non-invasive ventilation — HeuHBa3uBHAsA pecrpaTOpHast TOIEPIK-
Ka; extracorporeal detoxication — akeTpakoprnopaJbHble METO/IbI IeTOKCHKaImy; invasive mechanical ventilation (protective ventilation) —
MHBA3MBHAsI PECTIMPATOPHas nouiepkKa («Oesonachasi» VIBJI); recruitment maneuvers — mprieM «OTKPBITHE JIETKIX»; prone-positioning —
HCKYCCTBEHHAS BEHTHJISIIHST JIETKUX B MOJOKEHNN Ha *KuBoTe (IPOH-TIo3uIiK); combination with non-ventilatory and pharmacological
treatment methods — koMOUHaIMST ¢ HEPECTTMPATOPHBIMU 1 (DAPMAKOJIOTHYECKUMI METOIaMK; same + treatment of septic complications and

multiorgan deficiency syndrome — 1o ke + JieueHue THOIHO-CENTUYECKUX OCIOKHEHU I 1 TTOJTMOPraHHON HEIOCTATOYHOCTH.

B HUU o6eii peannmarosnornu uM. B. A. Heroscko-
ro PAMH Ha ocHoOBaHNUHU Hay4YHbBIX UCCIIELOBAHUI pa3pabo-
TaH aaropuT™ AuddepeHIuanbHol fuarnocTuky u audae-
pentposantoro Jedenuss OP/IC (tabur. 1, 2) [1—3].

CBoeBpeMeHHOe JiedeHne NPU paHHed cTaguu
OP/IC 1mo3BoJisieT CHU3UTD JIETAIbHOCTD 10 23%. Tem He
MeHee Jaxe Haubojiee COBPEMEHHbBIE IMArHOCTUYECKUE
kpurepun OP/IC, ocHOBaHHbIe HA paHHEl KOJUYECTBEH-
HOU OIleHKe HeKapAMOTEHHOTO OTeKa JIETKUX, OCTAIOTCS
PETPOCTIEKTUBHBIMU, MOCKOJbKY HE 0T BO3MOXKHOCTU
BBISIBJICHUS IIYCKOBOTO ajeMmeHTa natorenesa OPAC —
HOBPEXIEHUSI CTPYKTYP a’sporeMaTudyeckoro OGapbepa
(AJIbBEOJISIPHOTO AIUTEUSL, SHAOTENUsT, OA3AIbHBIX MEM-
6pan). AKTyaJbHOU ocTaeTcst npobsieMa JAUArHOCTUKH
panneii cragun OP/[C Ha ocHOBaHNU BbISIBJIIEHUS MapKe-
POB TOBPEKAEHUS] CTPYKTYD asporeMaTudeckoro 6apbe-
pa, a TakKe BbIPabOTKA KPUTEPUEB MPOrHO3UPOBAHIS
passutus u ucxonos OPIC, 4to HeoOX0AMMO It BBIOO-
pa TakTuku jedenus [3—6].

3HAYNTETBHBIM MOTEHIAIOM B OTHOIIEHIH BbISIB-
JIEHVSI TIOBPEKIEHUSI CTPYKTYP adPOreMaTu4ecKoro Gapbe-

The research project performed at the V. A. Negovsky
Research Institute of General Reanimatology resulted in
developing the algorithm of differential diagnosis and
treatment of ARDS (Table 1, 2) [1—3].

Prompt treatment of the early stage of ARDS makes
it possible to decrease the mortality down to 23%.
Nevertheless, even the most modern ARDS diagnostic cri-
teria including estimation of extravascular lung water
index are retrospective because they do not provide a pos-
sibility to detect the key element of ARDS pathogenesis —
damage of the structures of aerohematic barrier (alveolar
epithelium, endothelium and basal membranes). Diagnosis
of early stage of ARDS using molecular biomarkers of aero-
hematic barrier damage and development of criteria of
ARDS development and outcomes prediction is of great
significance because it affects ARDS treatment [3—6].

Molecular biomarkers present a great potential in
the field of detection of aecrohematic barrier damage, esti-
mation of ARDS treatment efficacy and prediction of
outcomes. An «ideal» biomarker must be an element of
ARDS pathogenesis, show sufficient sensitivity and
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pa, otteHku 3(pHEKTUBHOCTH JIeUeHUsT U TPOTHO3UPOBAHUST
ucxonoB OP/IC, a takke nmonmmanus narorenesa OP/C
006J1a1al0T MOJIEKYJIsIpHBIE GuoMapKepbL. Ml neanbHbiii 61o-
Mapkep J0JKeH ObiTh sseMenToM naroreresa OPJIC, 06-
JIAJIATH OCTATOYHON YyBCTBUTEIBHOCTBIO U CHIen(DUUHO-
CTBIO; BaKHA TaKKe JIErKOCTh 3a0bopa Mmarepuaia u
TOYHOCTb MeToMKH uamepenus [7—10].

Ha ceromuaniauii iens onpeesieH psiji MOTeHIINAb-
Hbix 6uomapkepos OPJ[C — mpoBociiaiuTebHble [UTOKU-
HbBI, KOMIIOHEHTBI CHCTEMbI KOATYJISIIUU U (hUOPUHOJIN3],
pocToBbie (HaKTOPbI, MAPKEPDI TIOBPEKICHIS albBEOJIOIN-
TOB. B KauecTBe MoTeHInaNIbHbIX OOMAPKEPOB TIOBPEXKIe-
Hus ajabBeosonuToB I Tuna paccmarpubaercsi RAGE
(Receptor for Advanced Glycation End-products), aibse-
osountos Il Tuna — cypdaxrantubie nporennsr n KL-6
(uporeun Kepbca Ban nen Jlionrpena) [7—11]. Ilo nau-
HBIM Ps/la UCCIIEI0BAHMIA, Co/iepKaHne B KPOBU IIPOBOCTIA-
JIUTEJIBHBIX OHOMAPKEPOB — MOJIEKYJIbI MEKKJIETOUHOI
anresun 1 tuna, uatepseiikunos 1, 6 1 8 koppenupyer ¢
GOJIbIIEl TIPOAONKUTENLHOCTBIO UCKYCCTBEHHONW BEHTH-
JISALUU JIETKUX U HebOJIaronpusTHBIM HPOTHO30M IIPU
OPIC, a na done neuenusi OP/[C conepxanue AaHHBIX
6enkoB B kpoBu cHiKaercs: [7—11]. Tem He MeHee HU o(uH
U3 IPOBOCHIAIIUTEILHBIX OMOMAPKEPOB HE MCIIOJIb3YETCS B
KJIMHUKE, T.K. HE ABJIACTCS CIEeUMUIHBIM JIJIS TOPAKEHU
CTPYKTYP a3pOreMaTtuyeckoro 6apbepa.

B pesysibrare IpOBeEHHOrO Ha KJIMHUYECKUX Oa-
3ax HUU obeit peanumarosorun um. B. A. Herosckoro
B 2010—2014 rr. MHOTOIEHTPOBOrO 0OCEPBAIMOHHOTO
UCCIeIOBaHUs Y OOJIBHBIX C TSIKEJIBIMU THOMHO-CenTuYe-
CKUMU OCJIO)KHEHUSIMU ObLIN BBISIBJIEHbI KaHMIATHbIE
MmoJiekyJsipabie 6uomapkepsl OPJIC. Bouio mokasano,
yT1o cypdakrantHeie nporendsl A u D (SP-A u SP-D)
uHGOPMATHBHBI KaK KaHIUJATHbIE MOJIEKYJISIPHbIE OHO-
MapKepbl MOBpexeHud aibBeosoniutoB Il Tuma npu
OP/IC [12, 13]. 9TO COOTBETCTBYET paHee MOJYy4YEeHHBIM
JAHHBIM JIPYTUX HCCJe0BaTe/eH, T0Ka3aBUINX, YTO CO-
nepsxkanue SP-D B kpoBu 6osbhbix ¢ OP/IC yBennueHo
10 cpaBHEHUIO ¢ cojepxkanueM SP-D y 6osibHBIX ¢ Kap-
JINOTEHHBIM OTeKoM Jierkux [14]. B apyrom ucciemosa-
HUM BbICOKas KOoHIleHTparusa SP-D B mrasme accorumpo-
Basiach ¢ HebuaronpustHbiM ucxogom OP/IC B reuenue
rnocseyomux 6 Mecses U yMEHbIIEHUEM KOJUYeCTBA
nueit Ha VMIBJI u npusHakoB NOJMOPraHHON HeJoCTaTOU-
noctu [15]. Henasnee uccnenosame Ware u coast. [16]
MOATBEPAUIO OOHAPYKEHHYIO IMArHOCTUYECKYIO Il€H-
HOCTb KOJUYECTBEHHOTO omnpezesenuss SP-D B mniasme,
BbIABJAEHHOE HaMu patee [12], u 060cHOBAIO €ro UCIIOJIb-
30BaHUE B KayeCTBe KOMIIOHEHTHA CHCTEMBbI OMOMapKe-
poB mis ceoeBpemennoil aumarnoctuku OPIC. Bmecre ¢
TEeM MPAKTUYECKUX PEKOMEHAIMI 110 MPUMEHEHUIO KO-
JIMYECTBEHHOTO OIpejiesieHtst 0O0UX JIErOUHbIX cypbak-
TanToB — A u D B KJIMHUYECKOW TIPAKTUKE TIPE/JIOKEHO
He ObLIIO.

Ory6iMKoBaHHbIe HaMU paHee uccsienopatst [ 12—13]
CBUJIETEJILCTBYIOT O TOM, YTO:

1. Cypdaxrarnbiii nporenn D undopmarusen s
nuarnoctuku OP/[C — conepsxanue SP-D B nenb quaruo-

ARDS risk factors
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[ sPA
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<28,3 2283
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LOW risk of ARDS
Continuous monitoring
ARDS prophylaxis

2 N4
ARDS clinical signs
¥
| seo |

¥ A 4
SP-D SP-D
<142,0 ng/ml 2142,0 ng/ml
+

SP-A2 24,5 ng/ml \

ARDS stage 1 High risk of lethal outcome ARDS stage 2

More aggressive treatment
modalities

HIGH risk of ARDS
Invasive monitoring
ARDS prophylaxis

Puc. 1. AIropur™M QuarHoCTHKH, IPOTHO3UPOBAHUSI HCXO/OB U
nevennsi OP/IC c ucnosnb3oBaHueM KaHAWJAATHBIX MOJEKYJISIP-
HbBIX OHOMapKePOB.

Fig. 1. Algorithm of diagnosis, prediction of outcomes and
treatment of ARDS using the candidate molecular biomarkers.
Note (npumevanue): ARDS — acute lung injury; ARDS risk factors
— ¢akropsi pricka OPI[C; LOW risk of ARDS — HU3KUI puck
passutist OPI[C; HIGH risk of ARDS — BBICOKW puck passu-
tust OPJ[C; Continuous monitoring ARDS, prophylaxis — muHamu-
yecknit MountopuHr, npoduiakrnka OP/IC; Invasive monitoring
ARDS prophylaxis — pacimpentbiii MOHUTOPUHT TTPO(DUIAKTHKA
OPIIC; ARDS clinical signs — Kimnnueckne npustaku OPIC;
ARDS stage 1 — OP/IC 1 cranust; ARDS stage 2 — OP/IC 2 cranus;
High risk of lethal outcome — Puck sieranbhoro ucxona OP/IC; More
aggressive treatment modalities — GoJiee arpeccrBHbIE METOIBI JTede-
Hust. SP — surfactant protein (cypdaxranthbiii 6es1ok). SP-A — cyp-
daxrantubiii nporent A; SP-D — cypdakranThbiii mpotent D.

specificity; be easily withdrawn from the biological mate-
rial and detected [7—10].

Currently several potential ARDS molecular bio-
markers are discussed — proinflammatory cytokines, coag-
ulation and fibrinolysis systems components, growth fac-
tors, alveolocytes damage markers. RAGE (Receptor for
Advanced Glycation End-products) is supposed to present
the damage signaling molecules to alveolocytes type I ; sur-
factant proteins and KL-6 (Krebs von den Lungen-6)
serve as dsmsge-induced signaling ligands for alveolocytes
type IT [7—11]. Several investigations showed that plasma
content of intercellular adhesion molecule type I, inter-
leukins 1, 6, 8 correlate with a prolonged duration of
mechanical ventilation and mortality in ARDS patients,
and treatment of ARDS decreases the plasma content of
these molecules [7—11]. None of these markers, however,
are used in clinicsbecause they are non-specific for the
damage of aerohematic barrier.

Clinical multicenter observation study at the V. A.
Negovsky Research Institute of General Reanimatology in
2010—2014 in septic patients revealed new candidate mole-
cular biomarkers of ARDS. It was shown that surfactant pro-
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cruku OPJ[C <142,01 Hr/mu 06iagaer 4yBCTBUTENBHOC-
110 75,0% 1 cnenuduaroctbio 60,9% B OTHOIIEHUH Ana-
ruoctukn nepsoit craguun OP/[C [12].

2. CypdakranTHblil 1poTent A nHGOOPMATUBEH I
npornosupoBanus passutuss OP/IC u nporHosupoanus
sgetaspHoro ucxozna npu OPIAC — coxmepxanne SP-A B
nenb auarsoctukn OPIAC >24,5 ur/mu obagaer 4yBCTBH-
TeJbHOCTBHIO 85,2% u crieruduyHocThio 57,1% B OTHOIIIE-
HUU TIPOTHO3MPOBAHUS JIETAIBHOTO UCXO[a Y OOJIbHBIX
OP/C; onnako, copep:kanrie SP-A B leHb TUATHOCTHKU
OPIIC >28,3 ur/mu obianaer uyBcrBuTebHOCTHIO 70,0%
u crieriuduaroctsio 100,0% B OTHONIEHUH TPOTHO3UPOBA-
uus passutust OP/IC #a 4—5-e cyT. roCIIuTaan3anum B OT-
nesieHrie peanumarosoruu [13].

TTony4etntble pe3yJabTaThl MO3BOJININ MTPEITOKUTD
HOBBIN AJTOPUTM IMATHOCTUKH, TIPOTHO3UPOBAHUS MCXO-
noB u jgeuenuss OP/[C ¢ ucnosb3oBaHneM MOJydeHHBIX
naHHbIX (pucyHok). Ipu Hasmuuu y 60JIbHOTO B KpUTHYE-
ckoM cocTosiinn akropos pucka pazsutus OP/IC, xorna
emle Her KaumHMYeckux npusHakos OPIC, meo6xomammo
OIIEHUTH COJIePKaHMe B TIa3Me CyphaKTaHTOro MPOTEHA
A. OueBHIHO, YTO METO/bI TPODUIAKTUKN Pa3BUTUL
OPIIC (sieuerue OCHOBHOrO 3a00JIeBaHUsI WUJIM TPaBMBI,
UCKYCCTBEHHAsI BEHTUJISIIIUS JIETKKUX ¢ GE30ACHBIMU T1apa-
MeTpaMu, orpanudenne nHdysuit u tpanchysuii, 1uype-
TUKH) OYIyT UCIIOJIb30BAHbI BHE 3aBUCUMOCTHU OT CTEIIEHU
pucka passutuss OPIC. Oznnako, conep:kanue B Ij1a3Me
SP-A 103BoJISIET BBIIEAUTD IPYIITY GOJBHBIX C BBICOKIM
puckom passutust OP/IC. B ganHoii kareropuu 60JIbHBIX
11eJ1ec000PA3HO IPUMEHTH OoJiee PACITMPEHHBINH U 0PO-
TOCTOSIINI NHBA3UBHBIII MOHUTOPUHT IIEHTPAJIBHON FeMO-
JMMHAMUKH ¥ WHIEKCA BHECOCYIUCTON BOJIBI JIETKUX METO-
JIOM TPAHCITYJIbMOHATBLHON TEPMONITIOIITH.

IIpu pazsutun OPJC (kauHUYeCKHe KpUTepun —
Tabs. 1) HeOOGXOAUMO KOJMYECTBEHHO U3MEPUTDH COAEP-
skaHue B miaasme SP-A u SP-D. Onenka coxepkanus B
miazme SP-D nosBossier noarBepauts auarno3 OPC u
nuddepeHnpoBaTh CTAAUN CUHAPOMA, YTO MPUHITUIIN-
AJIbHO BaKHO [Uist BbIGOpA TaKTUKU JiedeHus: (1abu. 2).
[Ipu aToMm 11e1eco06pPa3HO MOBTOPHO OIEHUTDH COIEPIKa-
Hue B maasme SP-A, 94TO MO3BOJIUT BBLIAEJUTH TPYIILY
60sibHbIX OPJIC € MOBBINIEHHBIM PUCKOM JIETAJIBHOTO UC-
xozia ¥ 000CHOBATh MPUMEHEHNE y HUX GoJiee arpeccuB-
HBIX METOJIOB JiedeHusi (HAIpuMep, SKCTPAKOPIOPATIbHAS
MeMOpaHHast OKCUTEHAIIHS ).

[IpuMeHeHne B KIMHUYECKON MTPAKTUKE TaHHBIX MO-
JIEKYJISIDHBIX OMOMApKEPOB MO3BOJIUT BAJIUIMPOBATH UX
UCTIOJIb30BAHUE [IJIsT YIIYUIIEeHUsT PE3YIbTaTOB [HArHOCTH-
ku u jgevennst OP/C.
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teins A and D (SP-A and SP-D) are sensitive and specific
molecular biomarkers of alveolocytes type II damage in
ARDS [12, 13]. This correlates with the data of other inves-
tigators, who showed that plasma SP-D in ARDS patients
was elevated in comparison to patients with cardiogenic pul-
monary edema [14]. Other researchers demonstrated associ-
ation between high plasma SP-D and unfavourable outcome
in ARDS patients [15]. Ware et al. [16] confirmed the clini-
cal utility of plasma SP-D in ARDS diagnosis which we
proved in our research [12], and described its utilization as a
component of biomarkers panel. Nevertheless there are cur-
rently no clinical guidelines available for SP-A and SP-D use.

Our previously published results [12, 13] confirm that:

1. Surfactant protein D is a diagnostic candidate
molecular biomarker of ARDS — plasma SP-D on the day
of ARDS diagnosis <142,01 ng/ml provides a sensitivity of
75,0% and specificity of 60,9% for the diagnosis of a 1st
stage of ARDS [12].

2. Surfactant protein A is a prognostic candidate
molecular biomarker of ARDS development and mortality
in ARDS patients — concentration of plasma SP-A on the
day of ARDS diagnosis >24,5 ng/ml provides a sensitivity
of 85,2% and specificity of 57,1% for the prediction of mor-
tality in ARDS patients. Plasma SP-A on the day of ARDS
diagnosis >28,3 ng/ml provides a sensitivity of 70,0% and
specificity of 100% for the prediction of ARDS develop-
ment within 4—5 days of intensive care unit stay [13].

The results of the current investigation made it possible
to propose an algorithm of ARDS diagnosis, prediction of out-
comes and treatment using new molecular biomarkers (Fig. 1).
Plasma SP-A must be measured in patients with ARDS risk
factors and t no clinically evident ARDS. Prophylaxis of
ARDS (treatment of the background disease, restrictive fluid
administration, diuretics) will be used in any critically ill
patient. Plasma SP-A reflects the high risk of ARDS develop-
ment. More invasive and expensive monitoring of central
hemodynamics and extravascular water index (e.g. transpul-
monary thermodilution) can be used in this groups of patients.

When ARDS develops (clinical criteria — Table 1)
clinician should measure the plasma content of SP-A and
SP-D. Measurement of plasma SP-D adds information to
the diagnosis of ARDS and its stages, which is crucial for a
treatment (Table 2). It is also necessary to simultaneously
measure plasma SP-A, which reflects prediction of mortal-
ity in ARDS patients, when the clinician can use more
aggressive treatment methods.

Use of these candidate molecular biomarkers in clin-
ical practice will make it possible to validate the results of
our investigations and improve the ARDS diagnosis and
treatment.
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