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Questions

DAH: what is it!
Aetiology: what causes it!
Investigations: How to identify the cause!

Treatment: what are the evidences?

What does the future hold?




Diffuse alveolar haemorrhage

& A distinct form of pulmonary haemorrhage that originates from the pulmonary

circulation- arterioles, venules and capillaries
& One of 3 pathological forms can be observed

Pulmonary capilleritis

Bland pulmonary haemorrhage

Diffuse alveolar damage

& A large number of diseases can manifest as DAH

Collard HR, Schwarz MI. Diffuse alvebEmorrhage Clinics in Chest Medicine. 2004 Sep;25(3);983



Clinical classification
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Pathological classification
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CLASSIC TETRAD TO SUSPECT DAH

1. CLINICAL: acute onset cough, dyspnea,
haemoptysiwith or without the
background of a consistent disease
2. RADIOLOGICAL: new onset B/L alveolar
opacities on radiology
3. LABORATORY: Hb drop without any
haemolysisther explanation
4. BAL/TBLB showing increasingly bloody
return on sequential lavage and >20%
Haemosiderinaden macrophage
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CLASSIC TETRAD TO SUSPECT DAH

IMMEDIATELY
SEND
ANA,ANCA profile
Anti-GBM ab

Urine RME for
1. CLINICAL: acute onset cough, dyspnea, active sediments

haemoptysiwith or without the

background of a consistent disease

2. RADIOLOGICAL: new onset B/L alveolar
opacities on radiology
3. LABORATORY: Hb drop without any
haemolysisther explanation

4. BAL/TBLB showing increasingly bloody
return on sequential lavage and >20% START treatment
Haemosiderinaden macrophage urgently without

waiting for reports
when alternate
diagnoses unlikely




Radiological spectrum

Bilateral ground glass opacity
Inter and intralobular septal
thickening

Crazy paving pattern

Cortese G, Riicali Placido R, GsariazzpP.Anro. Radiological aspects of diffuse alveolar haemorrhageadialogiamedica. 2008 Feb 1;113(1)dZ8.



Radiological spectrum

Diffuse ground glass opacity Fluffy alveolar opacity B/L consolidation

Cortese G, Riicali Placido R, GsariazzpP.Anro. Radiological aspects of diffuse alveolar haemorrhageadialogiamedica. 2008 Feb 1;113(1)dZ8.



Radiological spectrum

B/L ill -defined nodular opacity
Surrounding GGO

Cortese G, Riicali Placido R, GsariazzpP.Anro. Radiological aspects of diffuse alveolar haemorrhageadialogiamedica. 2008 Feb 1;113(1)dZ8.









Rule out radiological DAH mimics

& Viral pneumonia/PCP/other infections- nasopharyngeal swab RTPCR+

microbiological evaluation of BAL fluids

& Acute exacerbation of ILD/eosinophilic lung disease- from history, BAL fluid, in
addition to ancillary investigations such as DLC, HP panel, Myositis panel, CTD

markers
¢ Pulmonary oedema- BNP, 2D echocardiography

® However, when strong suspicion is present, prompt treatment initiation is mandatory

without waiting for reports of investigations



Treatment




Supportive
management




[nvasive mechanical ventilation

& In DAH, lungs behave like in ARDS (baby lungs/stiff lungs)

¢ Lung protective ventilation strategy is undertaken

& Low tidal volume (4-8 mL/Kg of PBW)

& Titration of PEEP in accordance to ARDS-NET protocol

¢ Avoiding barotrauma by keeping Plateau pressure below 30 cmH20 and RR<35/min

® pH goal- 7.30-7.-40 (permissive hypercapnia up to 7.20)
& Target SpO2- 88-95%,/ PO2 55-80 mmHg



What if MV fails

& When despite best efforts invasive mechanical ventilation fails to maintain

oxygenation or damage to lung is imminent
& Extracorporeal membrane oxygenation (ECMO) may be used as a rescue method

® No RCT has been conducted to compare efficacy of ECMO with that of IMV

& Case reports, case series, retrospective cohort studies form the basis of use of ECMO

in this situation



& A 2021 systematic review examined 32 articles describing 38 patients requiring

ECMO for DAH

& about 21% patients had GPA, 21% had SLE, 10% each had anti-GBM ab disease
and MPA

& About 23% underwent BAL and a chest imaging for diagnosis of DAH
® 42% of the patients additionally received CYC, 18.4% receive RTX and 90%

received steroids in some form

wWSRR& | DI aléySa 9wz { I B&gdN,etal Utildzatidnofextracbrioresl Meastippdt Sediffuss\dlveolar damage and
diffuse alveolahemorrhage A systematic review. Artificial Organs. 2020 Nov 15



Variable

Rate (breaths per min), median [IQR]

Peep (cm H,0), median [IQR]

FiO,, median [IQR]

Partial pressure O, mm Hg, median [IQR]
Arterial oxygen saturation (%), median [IQR]
Pulse oximetry (%), median [IQR]
Pa0,:FiO,, median [IQR]

Variable

ECLS type

VV-ECMO, n/N (%)

VA-ECMO, n/N (%)

RVAD-ECMO, n/N (%)

Unspecified, n/N (%)

Cannulation Sites

Internal jugular vein cannulation, n/N (%)

Femoral vein cannulation, n/N (%)

Pulmonary artery cannulation, n/N (%)
ECLS data
VV-ECMO Flow (L/min), median [IQR]

Pre-ECLS
12.0 [12.0, 20.0]
13.0[11.5, 15.2]

1.0 [1.0, 1.0]

49.0 [45.0, 59.0]
4.5, 87.8]
. 79.5]
48.2 [41.4, 54.8]

Post-ECLS
12.0[10.0, 13.5]
8.0 7.5, 12.0]
0.5[0.5, 0.5]

80.0 [70.0, 98.8]
95.5[94.3, 96.8]
182.0[149.4, 212.2

Total
(N =38)

28/38 (73.7)
5/38 (13.2)
1/38 (2.6)
4/38 (10.5)

19/38 (50.0)
18/38 (47.3)

1/38 (2.6)

3.8[3.5,4.5]

Variable
ECLS total time (days), median [IQR]
Length of stay (days), median [IQR]

P value
427
014
0025

<.001

Total

9.5[5.2, 14.2]

41 [33, 54]

Survival to decannulation, n/N (%)

In-hospital and 30-day mortality, n/N (%)

36/38 (94.7)
4/38 (10.5)

VV-ECMO, n/N (%)

VA-ECMO, n/N (%)

Unknown, n/N (%

Follow-up time (months), median [IQR]
Complications

Dialysis, n/N (%)

Acute renal failure not requiring dialysis, n/N (%)

2/38 (5.3)
1/38 (2.6)
1/38 (2.6)
1.9 [0.8, 9.0]

17/38 (44.7)
7/38 (18.4)

Recurrence of hemorrhage during admission, n/N

(%)

Diffuse alveolar hemorrhage, n/N (%)

8/38 (21.1)

5/8 (62.5)

Nonspecific pulmonary hemorrhage, n/N (%)
ECLS circuit thrombus. n/N (%)

Thrombocytopenia, n/N (%)

3/8 (37.5)
4/38 (10.5)
3/38 (7.9)




Variable

Rate (breaths per min), median [IQR]
Peep (cm H,0), median [IQR]

FiO,, median [IQR]

Partial pressure O, mm Hg, median [IQR]

Pre-ECLS

12.0 [12.0, 20.0]
13.0[11.5, 15.2]
1.0 [1.0, 1.0]
49.0 [45.0, 59.0]

Post-ECLS

12.0 [10.0, 13.5]
8.0 (7.5, 12.0]
0.5[0.5,0.5]
80.0 [70.0, 98.8]

P value
427
014
0025
<.001

Arterial oxygen saturation (%), median [IQR] 82.5[64.5, 87.8] 4 - -
Pulse oximetry (%), median [IQR] 75.5 [72.2,79.5] 95.5[94.3, 96.8]
Pa0,:FiO,, median [IQR] 48.2 [41.4, 54.8] 182.0[149.4, 212.2]

ECMO seems an effective rescue measure in patients of DAH who can not be managed on MV

VA-ECMO, n/N (%) 1/38 (2.6)
Unknown, n/N (%) 1/38 (2.6)
Internal jugular vein cannulation, n/N (%) 19/38 (50.0) Follow-up time (months), median [IQR] 1.9 [0.8, 9.0]

Cannulation Sites

Femoral vein cannulation, n/N (%) 18/38 (47.3) Complications
Pulmonary artery cannulation, n/N (% 1/38 (2.6) Dialysis, n/N (%) 17/38 (44.7)
ECLS data Acute renal failure not requiring dialysis, n/N (%)  7/38 (18.4)
VV-ECMO Flow (L/min), median [IQR] 3.8[3.5,4.5] Recurrence of hemorrhage during admission, /N 8/38 (21.1)
(%)
Diffuse alveolar hemorrhage, n/N (%) 5/8 (62.5)
Nonspecific pulmonary hemorrhage, n/N (%) 3/8 (37.5)
ECLS circuit thrombus, n/N (%) 4/38 (10.5)

Thrombocytopenia, n/N (%) 3/38 (7.9)




Specific
management

¢ DAH with pulmonary capillaritis is

managed with immunosuppression

& There is no data specific for DAH

management from RCTs

& Base of evidence extrapolated from

trials on management of AAVs



DAH due to pulmonary capillaritis

& 30-40% of DAH is caused by autoimmune diseases
& 80% is caused by AAV and 20% by SLE and anti-GBM

disease

& The first-year mortality ranges from 15-50% in these patients

& Accounts for almost 12% of ICU admission in patients with
autoimmune diseases

Haworth SJ, Savage CO, Carr D, Hughes JM, Rees AJ. P u | cnotyarteritisy Br Mede mo
J (Clin Res Ed) 1985;290:171378.



Predictors of respiratory failure

& A retrospective observational study conducted on 73 adult patients with AAV (GPA
and MPA) identified that higher BVAS/WG score, raised BAL neutrophils and

elevated CRP levels were associated with severe respiratory failure

& 45% of the patients had active renal involvement, 56% of them required ICU care
and 11% died

& This study did not include subjects <18 years of age, those with capillaritis due to
anti-GBM disease or SLE, and the subjects were predominantly male and all were of
white ethnicity

CartinCeba R, DiaZaballero L, ADadi MO,TryfonS,FervenzdC,YtterbergSR, et al. Diffuse AlveoldemorrhageSecondary to Antineutrophil Cytoplasmic
Antibody-Associated Vasculitis: Predictors of Respiratory Failure and Clinical Outcomes. Arthritis & Rheumatology. 2018 (@py46(G 6.



Outline of management of DAH in capillaritis

® Methyl prednisolone pulse therapy (500-1000 mg IV for 5 days)

followed by oral corticosteroid
¢ Additional immunosuppression- Cyclophosphamide and Rituximab

& Plasma exchange therapy- in patients with severe organ threatening

disease (mostly severe renal involvement)

& Beneficial role of plasma exchange has not been established by RCTs



PULESE STRERCGOTD

& Mechanism of action: non-genomic pathway (through binding of cytosolic/membrane-bound
glucocorticoid receptors and subsequent utilisation of phoshoinositide-3-kinase, AKT, MAPK

to exert various effects and in addition release of proteins to take part in secondary signalling
cascade

& Does not require protein synthesis for action and hence the rapid onset of action
& First used in 1969 for treatment of renal allograft rejection

& First clinical trial on lupus nephritis patients with rapidly progressive renal failure(n-7) in 1976
established its efficacy

& Has since been used in various auto-immune disease for control of aggressive disease

progression successfully

[ P GKOFNI 9R3IFNI {Z {OKSAYOSNH az2Nlz2y !'3 LRStazy .SftR2y | HERP?IDISAUBE A
PROLIFERATIVE LUPUS NEPHRITIS. The Lancet. 1976 Jan;30€67952):1






