
Ɇɨɜŭɟɞɛɞ ARDS(ɃɝŮɑŬɠ ȷɜŬˊɜŮɡůŰɘəɐɠ ȹɡůɢɏɟŮɘŬɠ) Acute Respiratory 

Distress Syndrome

ȷɜŰɤɜɑŬ ȾɞɡŰůɞɨəɞɡ



12 (272) ŬůɗŮɜŮɑɠ ɛŮ ɞɝŮɑŬ ŬɜŬˊɜŮɡůŰɘəɐ ŭɡůɢɏɟŮɘŬ, əɡɎɜɤůɖ, ŭɘɎɢɡŰŬ 

ŭɘɖɗɐɛŬŰŬ ůŰɖɜ Ro ɗɩɟŬəɞɠəŬɘ ɛŮɑɤůɖ Űɖɠ ˊɜŮɡɛɞɜɘəɐɠ 

ŮɜŭɞŰɘəɧŰɖŰŬɠ (ɗɜɖŰɧŰɖŰŬ 58%)

Ashbaugh, The Lancet, 1967 290: 7511; 319 ï323



u ɃɝŮɑŬ ɏɜŬɟɝɖŬɜŬˊɜŮɡůŰɘəɐɠ ŬɜŮˊɎɟəŮɘŬɠ (ŮɜŰɧɠ 7 ɖɛŮɟɩɜ) ɛŮŰɎ 

Ŭˊɧ ɏɜŬ ŮəəɚɡŰɘəɧŬɑŰɘɞ çəŬŰŬůŰɟɞűɘəɧ ɔŮɔɞɜɧɠè

ω ȷɛűɞŰŮɟɧˊɚŮɡɟŬŭɘɖɗɐɛŬŰŬ ůŰɖ RoɗɩɟŬəɞɠ (ˊɞɡ ŭŮɜ ŮɝɖɔɞɨɜŰŬɘ 

Ŭˊɧ ůɡɚɚɞɔɏɠ, ɧɕɞɡɠ ɐ ŬŰŮɚŮəŰŬůɑŮɠ)

ω ȷɜŬˊɜŮɡůŰɘəɐ ŬɜŮˊɎɟəŮɘŬ ˊɞɡ ŭŮɜ ŮɝɖɔŮɑŰŬɘ ˊɚɐɟɤɠ Ŭˊɧ əŬɟŭɘŬəɐ 

ŬɜŮˊɎɟəŮɘŬ

ω PaO2/FiO2 <300 (PEEP> 5cm H2O)

u 300 > PaO2/FiO2 Ó 200ȱˊɘɞ ARDS

u 200 > PaO2/FiO2 Ó 100 ɀɏŰɟɘɞ ARDS

u PaO2/FiO2 < 100 ȸŬɟɨ ARDS

The Berlin Definition 2012

The ARDS definition Task Force: JAMA 2012



u
Bellani et al, JAMA 2016

459 ICUs

50 countries, 5 continents

29144 pts (3022, ARDS, 10.4%)

ȺˊɘŭɖɛɘɞɚɞɔɑŬ



Ⱦɚɘɜɘəɏɠ əŬŰŬůŰɎůŮɘɠ ˊɞɡ ɞŭɖɔɞɨɜ ůŮ ARDS

uɄɜŮɡɛɞɜɑŬ

uɆɐɣɖ

uɆɞɓŬɟɧ ŰɟŬɨɛŬ

uȺɘůɟɧűɖůɖ

uɄɜŮɡɛɞɜɘəɐ ɗɚɎůɖ

uɀŮŰŬɔɔɑůŮɘɠ-TRALI

uɃɝŮɑŬ ˊŬɔəɟŮŬŰɑŰɘŭŬ

uȺɘůˊɜɞɐ Űɞɝɘəɩɜ ŬŮɟɑɤɜ

uȺɔəŬɨɛŬŰŬ

uɀɖ-ȾŬɟŭɘɞɔŮɜɏɠshock

uȹɖɚɖŰɖɟɘɎůŮɘɠ

uɄŬɟôɞɚɑɔɞɜ ˊɜɘɔɛɧɠ



Mikkelsen, Shock. 2013

incidence of 

ARDS was 6.2%

Independent risk factors associated with increased risk of ARDS 

development included: serum lactate levels (p=0.008), lung injury 

prediction score (LIPS), microbiologically-proven infection

ARDS developed a median of 1 day after admission 

and was associated with a four-fold higher risk of in-

hospital mortality (14% vs. 60%, p<0.001)



ȺˊɘɓŬɟɡɜŰɘəɞɑ ˊŬɟɎɔɞɜŰŮɠ: ɅɨˊŬɜůɖ Űɖɠ ŬŰɛɧůűŬɘɟŬɠ

Reilly, AJRCCM 2018

996 pts acute trauma. ARDS 243 pts (24%)

daily levels from all monitors within 50 km of the geocoded location of a 

patientôs residence. 



ȺˊɘɓŬɟɡɜŰɘəɞɑ ˊŬɟɎɔɞɜŰŮɠ:ȾŬŰɎɢɟɖůɖ Ŭɚəɞɧɚ

Simou, Chest 2018

Systematic Review

13 studies

any measure of high relative to low alcohol 

consumption

was associated with a significantly increased 

risk of ARDS (OR, 1.89; 95% CI, 1.45-2.48) 



ȺˊɘɓŬɟɡɜŰɘəɞɑ ˊŬɟɎɔɞɜŰŮɠ: ȾɎˊɜɘůɛŬ

Calfee, CCM 2015

426 patients with ARDS risk factors (excluding trauma 

and transfusion)

Cigarette smoke exposure as assessed by either smoking 

history or urinary NNAL levels was associated with 

approximately double the odds of developing ARDS in 

subjects with non-pulmonary sepsis

NNAL is a metabolite of NNK (nitrosamine 4-(methylnitrosamino)-1-(3-

pyridly)-1- butanone, or nicotine-derived nitrosamine ketone)



ARDS -ˊŬɗɞɔɏɜŮɘŬ

Diffuse Alveolar Damage (DAD)



ARDS ḯ ŬɗɞɔɏɜŮɘŬ

Delicate balance between effective immune activation to combat 

infection and excessive or dysregulated activation that contributes to 

alveolar injury

PAMPs/DAMPs bind to TLRs on ATII cells and resident 

macrophages, which (via chemokines) recruit circulating immune 

cells into the airspaces. 

As neutrophils migrate across the epithelium, they release toxic 

mediators, including proteases, ROS, and NETs, which play an 

important role in host defense but cause endothelial and epithelial 

injury



Alveolar Fluid Clearence (AFC)

Å ǴȏȎȍǾȀ-ȔȏȄȐȉȀȏȌȈȀAFC

Å ǬȆȖȀȌȈȉț stress (VT, Pressures)

Å Proinflammatory cytokines (IL1 -

ȁ, IL-8, TNFȀ)     ȁȊǻȁȆ ȉȀȈ 

ȌǼȉȐȘȒȆ ȓȘȌ ȉȔȗȄȊȈȃȈȉȝȌ 

ȉȔȓȓǻȐȘȌ



ɃɝŮɑŬ ŮɝɘŭɟɤɛŬŰɘəɐ ūɎůɖ (1ɖ-3ɖ ɖɛɏɟŬ)

u ɃɝŮɑŬ ɏɜŬɟɝɖ Ŭɜ. ŬɜŮˊɎɟəŮɘŬɠ (ɆɖɛŬɜŰɘəɐ ɡˊɞɝɡɔɞɜŬɘɛɑŬˊɞɡ ŭŮɜ 

ɓŮɚŰɘɩɜŮŰŬɘ ɛŮ Űɖ ɢɞɟɐɔɖůɖ Ƀ2)

u RoɗɩɟŬəɞɠ: ŬɛűɞŰŮɟɧˊɚŮɡɟŬŭɘɖɗɐɛŬŰŬ ůɡɟɟɏɞɜŰŬ ɐ ŬůɨɛɛŮŰɟŬ, 

ˊɘɗŬɜɧɜ ˊɚŮɡɟɘŰɘəɏɠ ůɡɚɚɞɔɏɠ

u CTɗɩɟŬəɞɠ: əɡɣŮɚɘŭɘəɎ ŭɘɖɗɐɛŬŰŬ əŬɘ ŬŰŮɚŮəŰŬŰɘəɏɠɓɚɎɓŮɠ, ɘŭɑɤɠ ůŰɘɠ 

ɡˊɞəŮɑɛŮɜŮɠ ˊŮɟɘɞɢɏɠ

ȽɜɤŰɘəɐűɎůɖ (>7 ɖɛɏɟŮɠ)

ȺɛɛɏɜɞɡůŬ ɡˊɞɝɡɔɞɜŬɘɛɑŬ, ɈˊŮɟəŬˊɜɑŬ(Ŭɨɝɖůɖ Űɞɡ ɜŮəɟɞɨ ɢɩɟɞɡ)

ɄɜŮɡɛɞɜɘəɐ ɡˊɏɟŰŬůɖ

RoɗɩɟŬəɞɠ: ũɟŬɛɛɞŮɘŭŮɑɠ ůəɘɎůŮɘɠ (ŮɝŮɚɘůůɧɛŮɜɖ ɑɜɤůɖ), ˊɜŮɡɛɞɗɩɟŬəŬɠ

CTɗɩɟŬəɞɠ: ȹɘɎɢɡŰŮɠ ŭɘɎɛŮůŮɠ ůəɘɎůŮɘɠ, bullae

ūɎůɖ Űɖɠ ɡˊŮɟˊɚŬůɑŬɠ(3-7 ɖɛɏɟŮɠ)



ARDS-ȕȔȒȈȎȊȎȂǾȀ
Å ®PaO2: 

¬shunt 

ŭɘŬŰŬɟŬɢɏɠ V/Q

Å ¬PaCO2: 

¬VD/VT

¬ˊŬɟŬɔɤɔɐ CO2

®ǲȊŮȏȉȌȊȆȇȌȖ ȕȂȇȌȏ(baby lung)

® ȺɜŭɞŰɘəɧŰɖŰŬ



ARDS
ŪŮɟŬˊŮɑŬ



u
Fan, JAMA 2018

ARDS- ŪŮɟŬˊŮɑŬ
ūɎɟɛŬəŬ



ARDS-ŪŮɟŬˊŮɑŬ
ūɎɟɛŬəŬ

Steinberg, NEJM 2006

Meduri, ICM 2016

180 ARDS pts, methylprednisolone 

for 7 days



Jes¼sVillar, Lancet Respir Med 2020

277 patients with moderate to severe 

ARDS

dexamethasone group 20 mg  daily 

(1-5days, 10 mg (6-10 days)

The mean number of ventilator-free 

days was higher in the 

dexamethasone group than in the 

control group  

ARDS-ŪŮɟŬˊŮɑŬ
ūɎɟɛŬəŬ



ȹɘŬůɤɚɐɜɤůɖ

ŪɜɖŰɧŰɖŰŬ

ɀɖ ŮˊŮɛɓŬŰɘəɧɠ ɛɖɢŬɜɘəɧɠ ŬŮɟɘůɛɧɠ, (NIV)



u
Bellani JAMA 2016

Non Invasive mechanical ventilation

Mortality 40-50% in 

moderate or severe ARDS



Patient-self inflicted lung injury (P-SILI)

Brochard  AJRCCM 2017
Yoshida, AJRCCM 2013



457 pts

106 (23%) not intubated

36 (34%) late intubation

NS

P=0.002

36%

56%



ǯȈ ȀȒȇȄȌȄǾȑ ȋȄ ARDSȖȀȐȀȉȓȆȐǾȅȎȌȓȀȈ Ȁȏț  ȁȀȐȈǻ ȔȏȎȍȔȂȎȌȀȈȋǾȀ,

ȉȀȈ ȖȐȄȈǻȅȎȌȓȀȈ  ȋȆȖȀȌȈȉǽ ȔȏȎȒȓǽȐȈȍȆ ȓȆȑ ȀȌȀȏȌȎǽȑ

Å ȺˊŬɟəɐɠ ɞɝɡɔɧɜɤůɖ(PaO2 55-80 mm Hg, SaO2: 88-95%)

Å ȺɚŬɢɘůŰɞˊɞɑɖůɖ Űɤɜ ɓɚŬɓɩɜ ˊɞɡ ˊɟɞəŬɚŮɑ ɞ ŬɜŬˊɜŮɡůŰɐɟŬɠ (Ventilator 

Induced Lung Injury-VILI) 

ȷɂɃɁȺɆ ɆɇɃɉȺɈɆȼɆ ɇɃɈ ɀȼɉȷɁȽȾɃɈ ȷȺɅȽɆɀɃɈ

ɆɇɃ ARDS



ɀɖɢŬɜɘəɧɠ ŬŮɟɘůɛɧɠ ůŰɞ ARDS

ŷFiO2- ɇɞɝɘəɧŰɖŰŬ

1.ȺˊŬɟəɐɠ ɞɝɡɔɧɜɤůɖ

Ɓȷɨɝɖůɖ Űɞɡ ɚŮɘŰɞɡɟɔɘəɞɨ ɧɔəɞɡ Űɞɡ ˊɜŮɨɛɞɜŬ (ˊɞɡ 
ůɡɛɛŮŰɏɢŮɘ ůŰɖɜ ŬɜŰŬɚɚŬɔɐ Űɤɜ ŬŮɟɑɤɜ)



ȷˊɞűɡɔɐ Űɤɜ ɓɚŬɓɩɜ ˊɞɡ ˊɟɞəŬɚŮɑ ɞ ŬɜŬˊɜŮɡůŰɐɟŬɠ

Ventilation Induced Lung Injury

NiemanIntensCare Med Exper2017

Stress raisers or concentrators

(ʃˇ˂˂ʰˉ˂ʰˋʽʰˋˍʽˁʷˌ 
ʶ˒ʰˉˍˈ˃ʶ˄ʶˌ ʵˎ˄ʱ˃ʶʽˌ)145 cm H2O

ɄŮɟɘɞɢɘəɐ ɡˊŮɟŭɘɎŰŬůɖ

ɄŮɟɘɞŭɘəɐ ůɨɔəɚŮɘůɖ-ŮˊŬɜɏəˊŰɡɝɖ

ȷɜɞɛɞɘɞɔɏɜŮɘŬ



Ventilation Induced Lung Injury

Biotrauma



ARDS: Lung protective ventilation

The ARDS definition Task Force: JAMA 2012

Tv: 6mL/kgPBW

Pplat: <30 cm H2O

RR: 6-35/min

pH: 7.30-7.45

FiO2-PEEP Ý PaO2:55-80 mm Hg or  SaO2: 88-95%

Mortality rate: 20% reduction

ARDSnet, N Engl J Med 2000



ARDS: Lung protective ventilation ūɎɟɛŬəŬ: Neuromuscular blockers 

in early ARDS

ɄɞɚɡəŮɜŰɟɘəɐ, ŭɘˊɚɐ Űɡűɚɐ ɛŮɚɏŰɖ ɛŮ 

340 ŬůɗŮɜŮɑɠ  ɛŮ ɓŬɟɨ ˊɟɩɘɛɞ ARDS 

(PaO2/FiO2 < 150 mm Hg)

The ARDS definition Task Force: JAMA 2012
Papazianet al NEJM 2010

P<0.05



N Engl J Med. 2019

ɄɞɚɡəŮɜŰɟɘəɐ, ŭɘˊɚɐ Űɡűɚɐ ɛŮɚɏŰɖ ɛŮ 1006ŬůɗŮɜŮɑɠ  ɛŮ ɓŬɟɨ 

ˊɟɤɘɛɞARDS (PaO2/FiO2 < 150 mm Hg)

Cisatracuriumbesylateor placebo for 48 h

Mortality at 90days:

The trial was stopped at the second interim analysis for futility. 

ūɎɟɛŬəŬ: Neuromuscular blockers in early ARDS

Early Neuromuscular Blockade in the Acute Respiratory Distress 
Syndrome



ɀɖɢŬɜɘəɧɠ ŬŮɟɘůɛɧɠ ůŰɞ ARDS: Ʉɟɖɜɐɠ Ūɏůɖ

Petersson, JAP 2006



Å 26 ICUs, 456 pts

Å ɀɖɢ. ŬŮɟɘůɛɞɠ< 36 h

Å Prone positioning >17 h

65-75% ɓŮɚŰɑɤůɖ Űɖɠ ɞɝɡɔɧɜɤůɖɠ ɚɧɔɤ:

Å ɃɛɞɘɞɔŮɜɏůŰŮɟɖɠəŬŰŬɜɞɛɐɠ ŬŮɟɘůɛɞɨ-ŬɘɛɎŰɤůɖɠ

Å ɀŮɑɤůɖɠ Űɤɜ ˊŮɟɘɞɢɩɜ ɛŮ ˊɜŮɡɛɞɜɘəɧ ɞɑŭɖɛŬ əŬɘ 
ŬŰŮɚŮəŰŬůɑŬ

Å ȷˊɞűɧɟŰɘůɖ Ŭˊɧ Űɞ ɓɎɟɞɠ Űɖɠ əŬɟŭɘɎɠ

Å ɄŬɟɞɢɏŰŮɡůɖ Űɤɜ ŮəəɟɑůŮɤɜ

ɀɖɢŬɜɘəɧɠ ŬŮɟɘůɛɧɠ ůŰɞ ARDS: Ʉɟɖɜɐɠ Ūɏůɖ

Guerin, N EnglJ Med 2013



Extra -corporeal Membrane Oxygenation (ECMO)

and/or CO2 Removal (ECCO2-R)

International Clinical Trial

249ŬůɗŮɜŮɑɠ ɛŮ ˊɞɚɨ ɓŬɟɨ ARDS

124: ECMO

125: ůɡɜŰɖɟɖŰɘəɐ Ŭɔɤɔɐ

Combes, NEJM 2018



ȰəɓŬůɖ

ȼ ɗɜɖŰɧŰɖŰŬ ɛɎɚɚɞɜ ɛŮɘɩɜŮŰŬɘ ŰŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ ɚɧɔɤ:

ȾŬɚɨŰŮɟɤɜ ůŰɟŬŰɖɔɘəɩɜ ɛɖɢŬɜɘəɞɨ ŬŮɟɘůɛɞɨ

ɄɟɤɘɛɧŰŮɟɖɠŭɘɎɔɜɤůɖɠ-ɗŮɟŬˊŮɑŬɠ Űɖɠ ůɐɣɖɠ

CochiAnnals ATS 2016

ȺˊɘɓŬɟɡɜŰɘəɞɑ ˊŬɟɎɔɞɜŰŮɠ

ɉɟɧɜɘŬ ɖˊŬŰɘəɐ ɜɧůɞɠ, ȺɝɤˊɜŮɡɛɞɜɘəɐɞɟɔŬɜɘəɐ 

ŬɜŮˊɎɟəŮɘŬ, ɀŮɔɎɚɖ ɖɚɘəɑŬ

Ʉɚɐɟɖɠ (??) ŬˊɞəŬŰɎůŰŬůɖ  

ˊɜŮɡɛɞɜɘəɐɠ ɚŮɘŰɞɡɟɔɑŬɠ ůŮ 6-12 ɛɐɜŮɠ
156 ARDS  survivors,

13 ICUs 

Dinglas, CCM 2017

P=0.002



ȰəɓŬůɖ

ÅToronto Study

Å4 ǯǩū

Å109 ŭŰȆůȋůȀȏ Ȋů ARDSɵȍȐ ůɵůȂȀȓŰŭȋ

ÅǩȈűȇȊǿȆȅȈŭȋ 3, 6, 12 Ȋǿȋůȏ, 2,3,4,5 Ǿűȅ

ÅŬȐŰȇȈǿ ȈŭűǽŰűŭŰȅ: 6MWD

ÅǳȋůȐȊŭűȇȈǿ ȈŭűǽŰűŭŰȅ

ÅǳȍȇȖűȅűŭ Ȅȓǿȏ: SF-36

74/109



ȰəɓŬůɖ

Å186 pts

Å13 medical and surgical intensive care units in four hospitals, 

Åfollow-up at 3, 6, 12, 24, 36, 48, and 60months post-ARDS

ÅAnxiety

Ådepression,

Åposttraumatic stress disorder (PTSD)

BienvenuICM 2018



Kamdar BB Thorax 2018



ñan ounce of prevention is 
worth a pound of cure,ò



u
Yadav, AMRCCM 2017

Ʉɟɧɚɖɣɖ ŬɜɎˊŰɡɝɖɠ ɖ Ůɝɏɚɘɝɖɠ ARDS

ȼ ɗŮɤɟɑŬ Űɞɡ ɢɎɞɡɠ
ɇŬ ɛɖ ɔɟŬɛɛɘəɎ ŭɡɜŬɛɘəɎ ůɡůŰɐɛŬŰŬ ŮɑɜŬɘ 

ŮɝŬɘɟŮŰɘəɎ ŮɡŬɑůɗɖŰŬ ůŰɘɠ Ŭɟɢɘəɏɠ ɛŮŰŬɓɞɚɏɠ!

ɀɘəɟɏɠ ŭɘŬűɞɟɏɠ ůŰɘɠ Ŭɟɢɘəɏɠ ůɡɜɗɐəŮɠ ɗŬ 

Ŭˊɞŭɩůɞɡɜ ˊɞɚɨ ŭɘŬűɞɟŮŰɘəɎ ŬˊɞŰŮɚɏůɛŬŰŬ 

ɛŬəɟɞˊɟɧɗŮůɛŬ

ȼ ŭɘŬŰŬɟŬɢɐ ˊɞɡ ˊɟɞəŬɚŮɑ ɖ ɓŬɟɘɎ ɜɧůɞɠ ůŰɖ űɡůɘɞɚɞɔɘəɐ ɞɛɞɘɧůŰŬůɖ ɏɢŮɘ əɞɘɜɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ ɛŮ ŰŬ ˊɞɚɨˊɚɞəŬ űɡůɘəɎ 

ůɡůŰɐɛŬŰŬ ɧˊɤɠ ɖ ŬŰɛɧůűŬɘɟŬ, ŰŬ ɞɘəɞɜɞɛɘəɎ ůɡůŰɐɛŬŰŬ, ŰŬ əɞɘɜɤɜɘəɎ əɘɜɐɛŬŰŬééé.. 



Ʉɟɧɚɖɣɖ ŬɜɎˊŰɡɝɖɠ ɖ Ůɝɏɚɘɝɖɠ ARDS

Primary Prevention

ɄɟɤŰɞɔŮɜɐɠ ˊɟɧɚɖɣɖ(ˊɟɘɜ Űɖɜ 

ŮɛűɎɜɘůɖ Űɞɡ ARDS)

Å ȺɛɓɞɚɘŬůɛɧɠ (ɔɟɑˊɖ, 

ˊɜŮɡɛɞɜɘɧəɞəəɞɠ)

Å Ʉɟɧɚɖɣɖ Űɖɠ ŮɘůɟɧűɖůɖɠůŰɖɜ 

ˊŮɟɘŮɔɢŮɘɟɖŰɘəɐˊŮɟɑɞŭɞ



Ʉɟɧɚɖɣɖ ŬɜɎˊŰɡɝɖɠ ɖ Ůɝɏɚɘɝɖɠ ARDS

Secondary prevention

ȹŮɡŰŮɟɞɔŮɜɐɠ ˊɟɧɚɖɣɖ Űɞɡ 

ARDS

(ˊɟɞɚŬɛɓɎɜɞɜŰŬɠ Űɖɜ 

ɘŬŰɟɞɔŮɜɐɓɚɎɓɖ ůŮ ŬůɗŮɜŮɑɠ 

ɡɣɖɚɞɨ əɘɜŭɨɜɞɡ)

ñTwo Hitò Phenomenon



Ʉɟɧɚɖɣɖ-ȷůɗŮɜŮɑɠ ɡɣɖɚɞɨ Ⱦɘɜŭɨɜɞɡ

Gajic Am J Respir Crit Care Med, 2011

LIPS>4

Sensitivity 0.69 

Specificity 0.78



Ʉɟɧɚɖɣɖ-Ʉɟɩɘɛɖ ŬɜŬɔɜɩɟɘůɖ

Walter, Expert Rev Respir Med 2014

Terpstra , Crit Care Med 2014

Biomarkers

Å20 ɓɘɞŭŮɑəŰŮɠŭɘɎɔɜɤůɖɠ

Å19 ɓɘɞŭŮɑəŰŮɠˊɟɧɔɜɤůɖɠ

Genetic predisposition
ÅũŮɜŮŰɘəɐ ˊɟɞŭɘɎɗŮůɖ

ÅɆɡɔəŮəɟɘɛɏɜŬ ɔɞɜɑŭɘŬ



Crit Care Med 2014

Ʉɟɧɚɖɣɖ-Ʉɟɩɘɛɖ ŬɜŬɔɜɩɟɘůɖ
Biomarkers


