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Results

Background

Probe-based confocal laser endomicroscopy (pCLE) is a minimally A = In alveolar spaces in 27% of examined zones, pCLE showed
invasive technique for in vivo real-time microscopic imaging of proximal X “ o large highly fluorescent floating structures 50-240 pm. These
and distal airways during bronchoscopy. pCLE is best described in the 4 < O L findings corresponded to the zones with GGO on HRCT (Fig
gastrointestinal literature as a means of “optical biopsy” — i.e. by using . copic Iniages O oy S weye i Lk S e s woa of oD 1). Alveolar structure exhibited increased elastin fiber

high resolution and high magnification images of the mucosa to in active COVID-19 patient (on the 9" day lumen of the aiveo PU- i imeguiar thickness thickening in 58% of the zones where alveoloscopy was
determine wheather tissue is cancerous and potentially obviating the | EEEEEERE e evreq  Of intralobular septae done (Fig. 2). Dystelectatic abnormalities were found in 34%
need for actual biopsy. ‘armowheads) and alveolar macrophages. Withthe formaton of single  on HRCT of zones, corresponding to consolidation areas on HRCT

multinuciear siruciures,
During bronchoscopy it allows to detect autofluorescent structures of ‘Wg’;‘ufe 2 = ";-;]':jm"'ma"dm =, (Fig. 3). Disorganized microvessel growth was also observed \

proximal and distal airways, such as alveolar, vascular, cellular and ~ “ in 18% of zones (Fig. 4). 12 patients died

noncellular elements with an optical area of 600 pm and a focus depth 4 L PCLE in COVID-19 patient in one of the less changed areas On autopsy in 5 cases, lipoprotein agglomerates with

of 50 pm. e T data. Alveolar 23 = increased expression of surfactant-associated protein A,

The role of pCLE or alveoloscopy has not yet been clearly established - a celllar or noncelllar slements are not visualised in the alveol macrophages and desquamated type 2 alveolar epithelial

in patients with Coronavirus Disease 2019 (COVID-19), especially 3 lumen cells were found in the corresponding zones with floating

correlating with HRCT data, BAL and traditional histopathology. < - structures detected by pCLE (Fig. 1). In areas with partial

loss of alveolar structure and filling of the alveoli lumen with

Methods Signs of dystelectasis with an increase in the moderatly fluorescent elements (Fig. 5 left), histologic

number of conneciive tissue structures in th field

15 SARS-C0V2 positive patients (during the 1%t and 27 COVID-19 _ 1 view can be cbserved n e pOLE mage () - examination revealed the growth of granulation tissue (Fig. 5

waves) receiving invasive ventilation were examined by high-resolution right)

computed tomography (HRCT), pCLE and BAL the next day after | Biateral patchy areas of GGO and consoiidation, BAL fluid was predominantly lymphocytic in 67% of patients

intubation (NCT04451889). pericardial effusion. Patient in prone position (ight) and neutrophilic in 33%. Other respiratory infections were

All the patients gave written informed consent for pCLE on the day of Figure 5 excluded by cultural and PCR analysis of BAL fluid

admission to the clinic. The study protocol was approved by local ethics \

committee of clinical center. - Conclusion

pCLE has been done in several right and left lung segments to assess

tissue microstructures, in the most and the least affected zones

according to HRCT. pCLE was performed no later than 3 hours after o = . =

HRCT immediately after videobronchoscopy and BAL. 113 === el i
zZones were i by pCLE in total. Histologic ‘predominantly through a increased connective tissue granulation tissue into the

Our real-time alveoloscopic data may indicate a failure of
both the production and clearance of surfactant, leading to
alveolar atelectasis and abnormal intra-alveolar

of substances in some patients with
fibers and structures, which

. COVID 19. And this could be helpful in making the decision
mechanism of ntussusceptive alveolar ducts and aveol.
exammanon ey s s T 0 L, angiogenesis ey, comespond 1o Sresect - on whether inhaled surfactant therapy would be effective.
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e A. AsepbsiHoB 1, O. [laHunesckas 2 , ®. 3aboanaeB 3, B. JllecHak 4 , T. Kneina 5, E. Nonoea 1 1
Hay4Ho-nccnepoBatensckuin otaen, HayyHo-uccnenoBaTensCkMiM MHCTUTYT NynbMoHororuun, Mockaa,
Poccuiickaa ®enepauns, 2 OtgeneHne 6poHxonorun, HayyHo-nccnegoBaTenbCkuii UHCTUTYT
nynsmoHonorum, Mocksa, Poccuiickas ®Pegepaums, 3 Otgenenne mopdonorun, degepanbHblii HAy4HO-
KNMHWYECKMIA LIEHTP cneunannanpoBaHHbIX BUOOB MEANLMHCKOM NOMOLUN U MeanunHCKue TeXHONormm
depnepanbHOro meguko-ouonoruyeckoro areHTcTea Poccun, Mocksa, Poccuiickas Pegepauus, 4
otaeneHuve paguornorun ®efepanbHOro HayYHO-KIMHUYECKOTo LeHTpa cneulmnann3npoBaHHbIX BUAOB
MeAMLIMHCKOW NOMOLLIM N MeOULMHCKNX TexHonornn ®eaepanbHOro Meamko-6Monorm4eckoro areHTcTea
Poccumn, Mocksa, Poccuinckas ®eagepaunsa Pegepaunn, otaeneHne nHTeHcmsHom tepanmm Ne 5
denepanbHOro Hay4YHO-KIMMHUYECKOrO LieHTpa cneumann3npoBaHHbIX BUAOB MEAULIMHCKON NOMOLLN U
MeaMLMHCKMX TexHonorun degepanbHoro meamnko-ouonornyeckoro areHTcTea Poccun, Mockea,
Poccuiickas ®epepaurms.

e @oH A. AeepbsiHoB 1, O. laHnneBckas 2 , . 3abo3naeB 3 , B. JllecHak 4 , T. Knbina 5 , E. Nonosa 1 1
Hay4Ho-uccnegoBatenbckuin otgern, Hay4yHo-uccrnenoBaTenbCkUm MHCTUTYT NyfibMoHonormun, Mocksa,
Poccuiickaa ®enepauuns, 2 OtgeneHne 6poHxonorun, HayyHo-nccnegoBaTenbCkuii UHCTUTYT
nynsmoHonorum, Mocksa, Poccuiickas ®Pegepaums, 3 Otgenenne mopdonorun, degepanbHblii HAy4HO-
KNMUHUYECKUI LEHTP Creumnann3npoBaHHbIX BUAOB MeOMLMHCKON NomoLLm 1 MeamumMHCKMe TEXHONOornm
depnepanbHOro meguko-buonoruyeckoro areHTcTea Poccun, Mocksa, Poccuiickas ®epepauus, 4
oTaenexve paguonorum degepanbHOro Hay4YHO-KITMHUYECKOTO LieHTpa CneuuanmampoBaHHbIX BUAOB
MeAMLMHCKOW NOMOLLIM N MeOULMHCKNX TexHonornn ®enepanbHOro Meamko-6MonorM4eckoro areHTcTea
Poccumn, Mocksa, Poccuinckas egepauns Pegepaunn, otaeneHne nHTeHcmBHom tepanmm Ne 5
PepepanbHOro Hay4YHO-KNMMHMYECKOTO LIEHTPA Crneunanu3mpoBaHHbIX BUAOB MEONLIMHCKOM MOMOLLM U
MeOMUMHCKMX TexHonormi degepanbHoro meanko-ouonornyeckoro areHTcTea Poccun, Mockea,
Poccuickaa ®enepauns. KoHdokaneHast nasepHasa aHAOMMKpockonusi Ha ocHoBe 3oHaa (PCle) - ato
ManoVHBA3MBHbIN METO B PEXMME pearnbHOro BpEMEHMU in Vivo

e MeTtog. 15 ATUTMNYHbBIX nHeBMOHUI MNMauuneHTsbl, MHpMLUMpoBaHHbIe CoV2 (Bo Bpemsi 1-4 1 2-1 BOJTH
COVID 19 ), nony4yaBLuMe NHBa3NBHYIO BEHTUIALMIO Nerkux, 6bim obcnegoBaHbl C MOMOLLbIO
KOMMbOTEPHOM ToMorpacpumm Beicokoro paspeluennsi (HRCT), PCle n BAL Ha crnepytowmii feHb nocne
nHty6aummn (NCT04451889). Bce naumneHTbl Aanu NMCbMeEHHOe MHEpOPMMPOBaHHOE cornacue Ha
npoBegeHue PCle B AeHb NOCTynneHuns B KNMHUKY. MNMpoTokon nccneaoBaHunsi 6oin o4o6peH MeCTHbIM
3TMYECKMM KOMUTETOM KnunHudeckoro LeHTpa. PCle 6bina npoBegeHa B HECKOMbKUX CErMEeHTax npaBoro
1 NEeBOro Nerkoro A OLEHKN MUKPOCTPYKTYPbI TKaHeW B Hanbornee n HaumeHee nopaKeHHbIX 30Hax B
cooTBeTcTBMM ¢ HRCT. PCle 6bina BbinonHeHa He no3gHee, 4eM Yeped 3 yaca nocrne HRCT, cpasy



nocne sugeodpoHxockonun n BAJ1. Bcero metogom PCle 6bino o6cnegoBaHo 113 GpOHXONEroYHbIX 30H.
'mcTtonornyecknii obernegoBaHue (ayToncus) ObiNo NpoBeAeHo y 7 NauneHTOB.

PesynbTaTthl. B anbBeonspHbIx NpocTpaHcTBax B 27 % uccrnenoBaHHbix 30H PCle BbISBUI KpynHble
CUIbHO hnyopecumpyoLme NnaBatoLLme CTPYKTYpbl pasMmepom 50-240 MkMm. 3Tu pesynbTaThl
cooTBeTcTBOBany 3oHam ¢ GGO Ha HRCT (puc. 1). B cTpykType anbBeon Habnoganock NoBbILLEHHOE
YTOrLEHME 3MAacTUHOBbLIX BOJTOKOH B 58% 30H, rge npoBoguniach anbBeoniockonus (puc. 2).
Onctenekratudeckne aHomanum obinm obHapyxeHbl B 34% 30H, COOTBETCTBYHOLLUMX 0OnacTam
koHconupaumm Ha HRCT (puc. 3). [leaopraHmM3oBaHHLIN pOCT MMKPOCOCYA0B Takke Habnogancs B 18%
30H (puc. 4). 12 naumneHToB ymepnu. MNpun BCKpbITUK B 5 Criydasix B COOTBETCTBYIOLLMX 30HAX C
nnaeawLLMMN CTPYKTYpamu, obHapyxeHHbiMn metogoM PCle, 6binv obHapy»xeHbl TMNONpOTEMHOBLIE
arnomepaTbl C NOBLILLIEHHONM Kcnpeccuer 6enka A, CBA3aHHOMO ¢ cypdakTaHTom, Makpodaru un
JeCKBaMMPOBaHHbIE anbBeONsipHble anuTenMouunTtel 2-ro tuna (puc. 1). B obnactax ¢ 4actmyHon
notepen anbBEONSPHON CTPYKTYpPbI 1 3anofiHeHMEM NPOCBETa anbBeon yMepPEeHHO rnyopecumpyowmmm
anemeHTamu (puc. 5 cneea) rmcTonormdeckoe nccnegoBaHne BbIBUO paspacTaHve rpaHynsaunoHHON
TKaHu (puc. 5 cnpaea). bBannoHHas xunaoKocTb

BriBoa Hawu anbBeonockonmMyeckue AaHHbIe B peXxXumMme peanbHOro BpeMeHu MoryT yKkasblBaTb
Ha HapyleHue KaK BbipaboTKU, Tak U BbiBeJeHUA cypdaKkTaHTa, YTO NPUBOAUT K anibBeOJIAPHOMY
aTeneKtasy U aHoManbHOMY BHYTpUanbBEONSPHOMY HaKOMIEHUIO SIMNONPOTEUHOBLIX BELLECTB Y
HekoTopbIX nauneHToB ¢ COVID 19. Y 310 MOXeT ObITb NONE3HO NPU NMPUHATUM PELLEHUSA O TOM,
O6yaet nu acpchbekTMBHA MHraNALUMOHHAA Tepanus cypdakTaHTamMmu.



