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H ntveupovitida ano unepsvaltodnoia
Hypersensitivity pneumonitis (HP), }

e&wyevnc aAAepykn kKupehditida (extrinsic
allergic alveolitis), elvait TOAUTTAOKO CUVOPOLO TTOU
TLOLKIAEL O€ £vTaon, KAWLKA tapoucioon Kot
TLOPELQ, KO ELVOLL OLTTOTOKO SLEYEPHUEVNC
OlVOGOAOYLKNC QIAVTNONG O€ HEYAAN TTOLKLALQL
OPYOVLKWV CWHATLOLWV.

e Mniopet va kataAnéer oe mvevuova TteALKOU
otadiou Kot davaro.



Pneumo-

conioses,
1096

Sarcoidosis,
209

CTD-ILD,
20%




AITIOAOIIA TH2 HP

>300 agEpOYEVH avilyova, OnMwC:
* QYPOTIKN OKOVN
ebioaerosols,

e Mikpoopyaviouoi (fungal, bacterial, or
protozoal),

*QVOPYQVO XNULKC
*(PAPLOKO
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Health Benefits of Hot Tubs

improves mental state ‘ )
4 through relaxation and a

clearer, refreshed mind

improves your
ability to fall
asleep faster

promotes
the flow of
endorphins improves
circulation strain
on the heart by
opening the
blood vessels

increases metabolism
through heat, which
helps to burn body
fat faster

provides health
benefits of exercise
with less strain on the
heart

accelerates the
body's natural healing

processes decreases joint pain

and stress put on the
body

Hot-tub dome

Hot tubs and whirlpools
might use less energy if they
were covered with this 14-ft.-
dia. plastic dome. Its 10 side
panels and four top panels
are formed of &-in.-thick
Uvex. Solarium, Inc. (2901
John, Troy, Mich. 48084)
makes the free-standing
structure.






e “Eav pn EAmNtOolL, AVEATILOTOV OUK
e€EUPNOEL, AVEEEPEUVNTOV EOV KOl
amropov.”

e “Eav O¢ev eAntilelg, 6ev Oa Bpelg to
oVEATILOTO, YLOTL Elval aveéepeUvNTo Kol
onpootro.”

HpakAeLtog



NMAOGOIENEIA THZ HP

e YnoOBeon OutAR¢ mpoofoAnc (two-hit
hypothesis):

e 1" mpooBoAn: vevetikn svalcOnoia (genetic
susceptibility) n mepBaAAovTiKOL TTAPAYOVTEC
nov awéavouv tov Kivbuvo ekbnAwonc tng

HP peta tnv
e 2" tpooBoAn: £kOecn oto avtiyovo.

Selman M et al. AJRCCM 2012



Genetic/environmental
promoting factors

Alveolitis

[—]
m
Granulomatous
Immune inflammation
I—-) .
tolerance — -
Progressing
L&

“ “
Normal = response

Selman M et al. AJRCCM 2012 Fibrosis




HP PATHOGENESIS

e Immunopathogenesis in
3 phases

e Only 5-10% of exposed
develop HP

e Most have normal
harmless 1gG response

e Recent RTI can
precipitate the
pathological process

ACUTE

Lymphocytic
infiltration

SUBACUTE &\ CHRONIC

Granuloma
formation

Fibrosis




il TEAOELOTIVEUGTLKOL AETTOL LN LOUGLKOL
~ poyxot ot Baoelg + kpypoti (squeaks*).

ni
EAUSCULTATION
MEDIATI

[MpokaAouvTal atTé TNV ATToTOoNN dIAVOoIEN ATTO TOV

EIOCTTVEQUEVO A€PA, TWV MIKPWV BpdyXxwyv, TTOU TA

TOIXWHATA TOUC £XOUV ATToppaxOei atrd oidnua, evw

OTOUC MeEYAAOUC BpoyXouc ogeilovTal oTn prgn TTOAU
DWWV, TTAXUPPEUOCTWYV PUOOAIODWV.

A

*a short, very high cry or sound



Telomeropathy in Chronic Hypersensitivity Pneumonitis

Am J Respir Crit Care Med. 2019 Nov 1;200(9):1086-1087.

Demosthenes Bouros, MD, PhD, Argyrios Tzouvelekis, MD, PhD,

Rare Protein-Altering Telomere-related Gene Variants in Patients with
Chronic Hypersensitivity Pneumonitis.

16 of 144 patients (11.1%) in the discovery cohort and 17 of 209
patients (8.1%) in the replication cohort.

[Am J Respir Crit Care Med. 2019, Nov 1;200( 9):1154-1163




~ NOTE OA YNOMNTEYOOYME AnmM

ENA ANMO THN 2THAH A KAI ENA ANO THN 2THAH B

Column A Column B

A

MH NAPAIQrikoz
BHXAZ

AMNOKOPEZMO2
2THN A2KHzH

OIKOTEIAKO IZTOPIKO MEIQOMENH

Anrt FVC H DL




“What are the features of an HRCT?

Type of

Non
contrast 1 mm -+ Axial - (Prone) - Inspiratory
-[ Slices
- Coronal - Supine -| Expiratory
High-
Resolution
| Reconstruction
X Algorithm )

(ATS/ERS/JRS/ALAT 2018) O'QPILOT , * r ‘! ’ www.PILOTforPulmonary.org




BAABec diknv
YOAOQKTOXPOOU UGAOU
(GGO).

Nayidevon agpa (air-
trapping) oe
deutepoyevn AoBidLa.
HRCT o€ gkmvon givat
oAU xpniown!

Courtesy of Paul Stark, MD.



HRCT YNO=EIAZ QAZEQ2 HP




e Ewkovo UIP (EKTETAMEVEC HIKTUWTEC OKLAOELG,
Bpoyxektaoicec €€ EAEEwC Kol KNPNOpPL).
e Selman and Buendia-Roldan. Sem Respir Crit Care Med 2012



HRCT 45xpovou yewpyou, un Kamnviotou, pue Suontvoia l1/IV, ko Enpo Brixa ano
g€aunvou, pe nAnkpodaktudia, MMP (Velcro)+ kptypoUc (squeaks). BALF A=40%.







HRCT In HP

v The presence of mosaic attenuation was
present in 51% of IPF patients

v The “headcheese sign” is a highly
specific radiologic finding for fibrotic HP

Barnett J, et al. ERJ 2019



Hypersensitivity Pneumonitis

Radiologic Phenotypes Are Associated With Distinct Survival
Time and Pulmonary Function Trajectory

Margaret L. Salisbury, MD, Tian Gu, MS,; Susan Murray, ScD; Barry H. Gross, MD,; Aamer Chughtai, MBBS,;
Mohamed Sayyouh, MBBCh,; Ella A. Kazerooni, MD, Jeffrey . Myers, MD, Amir Lagstein, MD,; Kristine E. Konopka, MD;

CHEST 2019
1.00 - + IPF-No Fibrosis
. — HP-No Fibrosts
w®w 0.75 S
=
t% . HP-Fibrosis
S 0.50 A —I
£ HC
o o
W IPF-Fibrosis
S
= 0.25
a HP-Honeycomb
0.00 -
0 2.5 5 7.5
No. at risk at each time point (time in years)
IPF-No Fibrosis { 1 1 0 0
HP-No Fibrosis |1 60 59 53 41
IPF-Fibrosis | 122 89 40 5
HP-Fibrosis 4 45 42 27 11
4 29 14 9 1
HP-Honeycomb 4 12 5 2 2




Patients with HP without radiologic fibrosis have
significant increase in FVC %, whereas all other

groups had a significant decrease

Hypersensitivity Idiopathic
Pneumonitis Pulmonary Fibrosis
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i EMIKAAYWH XPONIQN INQTIKQN MNEYMONOTAOGEIQN

Pulmonary fibrosis

Drug-
%}induced

Sarcoid

| Unclassifiable :\
ILD

CTD-ILD

Wells et al. 2018



Inter-MDT agreement in the setting of
diffuse lung disease

IPF Kappa=060

Hypersensitivity pneumonitis

Kappa = 0.24

<0.4 = poaor,

0.4-0.6 = satisfactory,
0.6-0.8 = good,

=08 = excellent

Walsh SL et al, Lancet Resp Med 2016: in press



HP KAl 2YNO2ZHPOTHTE2

Fig. 17—44-year-old man with chronic hypersensitivity pneumonitis (farmer’s

lung). High-resolution CT image shows bilateral ground-glass opacities and HP and orga nizin g pneumon ia
centrilobular emphysema. Patient was lifelong nonsmoker. (Courtesy of Dr. Yvon *
Cormier, Quebec, Canada) Courtesy of Silva |, et al.



BRONCHOALVEOLR LAVAGE IN HP

e Auénuéevoc aplOpoc (oAtkoc kat %)

Aepdokuttapwy, T cells, mast cells.
Kat o€ acupntwpatikouc acOeveic.

QuoloAoylkoc  aplOuoc  AspdokutTapwv
ortoKAELeL TNV HP, EKTOC a0 UTOAELUUOTLKNA
VOOO.

CD4:CDS8 -AEN 2ZYNIZTATALL.

[Range according to the type of causative antigen, the clinical
status, smoking habit, etc].

Oéeia mpooBoAn = avénUevoc aplOpoc
oudetepoPpiAwv Kot AeppoKUTTAPWV.




Figure 5-8 Representative BAL cellular patrerns of interstitial lung disease. MGG x400. 4, Lymphocytic alveolitis of sarcoidosis. Monomor-

phous appearance of macrophages. B, Lymphocytic alveolitis of hypersensitive pneumonitis. Striking predominance of lymphocytes, many of
them being activated. Foamy macrophages and heterogeneous size of macrophages. C, Neurtrophilic alveolitis of IPE. D, Eosinophilic alve-

olitis of chronic eosmophlhc pneumonia.



EUROPEAN RESPIRATORY journal

Diagnostic value of BAL lymphocytosis in
patients with indeterminate for UIP imaging

pattern Eur Respir J 2019;

Vasilios Tzilas, Argyrios Tzouvelekis, Evangelos Bouros, Thodoris Karampitsakos, Maria Ntasiou,
Mattheos Katsaras, Ulrich Costabel, Athol Wells, Demosthenes Bouros

Diagnostic value of BALF

Reevaluation of patients driven by BALF results, led to a change in diagnosis in 14

patients (14.7%). In the majority of these cases (11/14, 78.6%) the initial diagnosis was

altered from IPF to HP. In the remaining cases, the initial diagnosis was changed from

Unclassifiable fibrosis to HP, from IPF to and from NSIP to HP. Interestingly,

identification of a previously unidentified inciting agent occurred in seven patients.



Blioyia mvevpovoc.

S

e H Bwoyia nvevpovoc Bonba otnv opdn drayvwon,
OTNV EKTLKNON TNC SpaoctneLoTNTAC, TNC IMPOOSOU
TNC VOOOU Kall 0TNV amavinon otn Ospansia.

e Qswpeital To “apyupo SLayvwoTiKO KpLTHPLO —
silver standard” .

e A€V OQALTELTAL OTOV TOL UTTAPXOVTA KALVLKAQ,
OLKTIVOAOVYLKQA, KOl Epyaotnplaka dedopeva eival
EMOPKN YLa TNV dLayvwon.

32




i § 4 KUpLOL LOTOAOYLKA XOLPALKTNPLOTIKA

. AtnOnon dtapéEcov LoTov amo povomupnva

2. Mwkpa, acadn pn VEKPWTLKA KOKKLWLOTA
(non caseating granulomas)- anovoia 6To
~1/3 TWV MEPUTTWOEWV.

. BpoyyloAitiba, cuxva mapopoLa HE TNV
arodppaktikn (BO), meptBpoyxioAika,
AguokuTTOPLKD.

. Awapeon ivwon/ opota pe tnv UIP.



A

Fig. 1—35-year-old woman with subacute hypersensitivity pneumonitis (bird fancier’s lung).

A, Photomicrograph of histopathologic specimen obtained at surgical lung biopsy shows moderate, diffuse, bronchiolocentric chronic lymphocytic inflammatory infiltrate.
(H and E, x60)

B, Magnified view of different area from A shows poorly formed granuloma (arrows) and chronic interstitial inflammatory infiltrate. (H and E, x200)

AJR 2007; 188:334-344




& O PONOZ TQN IZHMATINQN KAI THZ MPOKAHZH2

* Mpénel va dievepyouvtal (serum IgG ab) og €kBeon
OE YVWOTO aVTLyOVvo.

 Weudwe apvnTIKEC OE XPOVLIEC TIEPLITTWOELC.

* H nopovoia touc onpaivel EKOECN KoL VOGOAOVYLKN
anavinon

(UExpL 50% o€ acuuntwuatikou¢ pigeon breeders and
2-10% 0 ACUUTTTWUATIKOUC QYPOTEC).

* MPOKANON LE ELGTIVEOUEVO QVILYOVO- LOVO OE ELOLKAL
KEVTpO.




AIAKPIZH HP ANO AAAEZ AN

e JUXVQ cuyxeovtol HE AAAEC OLANEDEC
TIVEUOVOTIAOELEC KAl avTideTa, EKTOC
av eival epdavic n €kBeon!

e >30% O6gv €youv avayvwpiolun €kBeon!

o (AJRCCM 188,2013)



XAPAKTHPIZTIKA IPF KAl INQTIKHZ HP

Features Fibrotic HP IPF
Demographics
Sex No difference More frequent in men
Smoking Protective Risk factor
Age No predilection More frequent > 55 years
Clinical symptomshistory
Clubbing Often Often
Squeaks Typical Absent
bibasal crackles rrequent Irequent
Systemic disease features (fever, joint pains, fatigue) QOften Absent

Exposure to antigens Frequent Rare
Positive precipitins Frequent Rare



HRCT 2E IPF KAl INQTIKH HP

limaging (CT) m

Distrbution e Upper lobe predominance ~ Peripheral, predominantly basal
Mosaic attenuation Frequent Absent/Limited
Nodules Frequent Absent

Interlobular septal thickening Often Absent/Limited
Honeycombing Often Frequent (typical for UL pattern)
Bronchocentricity Frequent Absent

Discrete cysts * Qffen Absent

Consolidation Rare Absent




{ MIKPOZKOMIKA EYPHMATA ZE IPF KAI HP

Bronchoalocolor lnuage (BAL) * Lymphocytosis > 25-30% Lymphocytosis < 20%
Histological

Fibroblast foci Often Frequent
Granulomas/ giant cells/Schaumann bodies Frequent Rare
Organizing pneumonia Rare Rare
Honeycombing Often Frequent
Paraseptal subpleural distribution Often Frequent

Bronchocentriaty Frequent Absent




Putting 1t all Together

Physiology
* Full PFTs

Gas exchange
« OMWT

Radiology
« HRCT

History
Exam

Labs
« ANA, RF, anti-CCP

Pathology




OEPAIEIA HP

* Antoduyn Tou avilyovou

—MoAU onpavtiki
—ouvnOwc n madnon vrnoxwpet

— Anoduyn evatcOntonoinonc aAAwv
OTOWV

— Agv givou mavta duvartn / anoteAsopuoTIki

—To oVTLYOVO TWV MTTNVWV MMOPEL va
TLOLPOALLEVEL KOlL 6 LVEC OTO OTILTL LETA TNV
OLTTOMAKPUVOT TWV ItVwV (BitoAoyikoc
KadapLlouoc).



TREATMENT OF HP

Koptikoeldn — AZA- MMF
*EmtitoyUveL TV apxitkn anodpoun o< Bapla
oloOeveic

*'Evapén 20 mg/d (< 60 mg/d), cuvtipnon
*10-15 mg/d

*H pokpoxpovia nopeia Sev aAAalel..

*Early transition to MMF or azathioprine may
be an appropriate therapeutic approach in cHP.

*Thiopurine methyltransferase enzyme activity [AZA]



c TREATMENT OF HP

Antifibrotics in chronic HP?
* Pirfenidone

*Nintedanib [INBUILT Trial. NEJM 2019]

LUNG TRANSPLANTATION...



Table 1. Treatment Strategies in Hypersensitivity Pneumonia

Inflammatory Features* Present

¢ tnvironmental evaluation and antigen remediation

® Consider a trial of immunosuppression. Watchful waiting is also an option in stable and/or mild
disease, or if an antigen is identified and removed

¢ Suggested immunosuppressive regimenT:
1. Corticosteroids (0.5-1 mg/kq daly prednisone equivalent) + cytotoxic agent™
a. Taper prednisone to 20 mg daily in the first 3 mo
b. Close interval monitoring of FEV;, FVC, and Digg (consider every 1-2 mo initially)
2. Taper corticosteroid to <20 mg daily when pulmonary function plateaus (presuming inifial improvement)

a. Interval pulmonary function every 3-4 mo. Consider HRCT at 3-6 mo

b. If disease worsens during steroid taper, consider cytotoxic agent (if not already initiated). Evaluate
for Infection or reintroduction of antigen, as indicated




O OPIZMOZ TOY ‘EMMNEIPOINQMONA’

A person who Is very knowledgeable about or
skillful in a particular area.

%@ Dictionary

‘An expert is @ man who has stopped thinking - he
knows!’
Frank Lloyd Wright

‘An expert is somebody who is more than 50 miles
from home, has no responsibility for implementing the
advice he gives, and shows slides’

Edwin Meese llI




1.

4 NPOINQITIKOI MAPATONTES HP

H duapkela ko n €vraon tng €KkBeonc

2. Ouiotoloyikeg BAaBec (OP, cellular NSIP vs.

fibrotic NSIP or a UIP-like pattern)

H napouciaon (acute, subacute, or chronic HP)
H ntAnktpodaktuAia (xeipotepn npoyvwon)

Ot nAlKlwpEVOoL givat Atyotepo nitbovo va
BeAtiwOouLv.

Oute ot PFTs oUte n CXR kot tnv dtayvwon 6gv
oxeti{ovtal PE TNV NMPOYyvVwWon.

Ta HRCT nmpotuna MMOPEL va vl TPOYVWOTIKA
¢ xpoviac HP.




Pathologic Findings and Prognosis in a
Large Prospective Cohort of Chronic

Hypersensitivity Pneumonitis

Ping Wang, MD; Kirk D. Jones, MD,; Anatoly Urisman, MD, Brett M. Elicker, MD, Thomas Urbania, MD,
Kerri A. Johannson, MD,; Deborah Assayag, MD, Joyce Lee, MD, Paul J. Wolters, MD,; Harold R. Collard, MD;
and Laura L. Koth, MD

BF = bronchiolocentric fibrosis;
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Pathologic Findings and Prognosis in a
Large Prospective Cohort of Chronic

Hypersensitivity Pneumonitis
CHEST SEPTEMBER 2017
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MEZH EMNIBIQZH= 7 years!

TABLE 1| Selected Studies Reporting Median Survival in Chronic HP According to Pathologic Pattern

Pathologic Pattern/Median Survival
Fibrotic Centrilobular
Series UP NSIP Fibrosis Only Comments
Ohtani et al’ 50 mo 50 mo o Bird exposures
Churg et al’ 36 mo 36 mo 144 mo o Mixed exposures
Gaxiola etal® | 40 mo o Bird exposures
Takemura 80% survival at 100 mo o Mixed exposures
et al’ o UIP comparison group; median survival,
100 mo
Chiba et al°® 27 mo if > 2.2 fibroblast « Bird exposures
foci/cm? « Amounts of HRCT reticulation, honey-
70% survival at 100 mo combing, traction bronchiectasis higher
if < 2.2 fibroblast foci/cm? in cases with > 2.2 fibroblast foci/cm?
Wang et al* 40 mo 108 mo | 60 mo o Mixed exposures




COMPLETE RESOLUTION

b

FICURE 1. A. High-resolution CT scan of a patient with hot tub
lung: patchy bilateral ground-glass opacities with p()orl\ defined
small centrilobular nndulos B, Same patient. 6 weeks following
exposure withdrawal, showing full radiologic recovery.

C HL:‘J *3'{}1'2‘ HEFLJ ?HH—?I;



Figure 13. Progression of insidi-
ous hypersensitivity pneumonitis to
fibrosis. (a) Axial high-resolution CT
image of the right lung at the takeoff
of the right middle lobe bronchus
shows patchy ground-glass opacity.
(b) Axial high-resolution CT image
obtained at a similar level 3 years
later demonstrates a predominantly
reticular abnormality with associated
traction bronchiectasis, findings sug-
gestive of fibrosis.



The Course o HP is Variable

Lung microinjuries

Onset
of symptoms i
i exacerbations
'
S 4
: \
HP +
Slow progressive
Rapid va ki course
progressive \
course i

Asymptomatic period

e (monthstoyears) /" F T 3 45 6 7 8 9 10
Time (years)




ACUTE EXACERBATIONS OF HP

Seems to occur mainly in:

e male smokers

e BALF: fewer lymphocytes and
increased neutrophils

e with advanced fibrosis on HRCT

e worse pulmonary function

e Low survival
Pathology: DAD+OP






DIAGNOSTIC ALGORITHM OF HP

Modified from: Selman M et al. AJRCCM 2012

. HRCT
“Typical / \ “Atypical J
Antigen Exposure ( Without Antigen Exposure ‘
Specific antibodies [ Specific antibodies
N v
.~ BAL |
Lymphocytosis re TS Lymphocytosis
>40% | _ <40%

/ | ConsiderILD other than HP ’

Surgical Lung Bx (VATS) ‘

impossible \ '
es
/ y Inconsistent HP ther ILD
‘Best Fit’ ’
Consistent HP — -
empiric Dx/Rx @
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