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Update in Diagnosis

of Idiopathic Pulmonary
Fibrosis and Interstitial
Lung Abnormality
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Idiopathic pulmonary fibrosis (IPF), based on the 2018 international clinical practice guidelines,
can be diagnosed with a usual interstitial pneumonia (UIP) pattern on high-resolution comput-
ed tomography (HRCT) and compatible clinical findings. Given that imaging is pivotal for IPF
evaluation and diagnosis, more emphasis should be placed on the integration of clinical, radio-
logical, and pathologic findings for multidisciplinary diagnosis. Interstitial lung abnormality
(ILA), on the other hand, has a purely radiological definition based on the incidental identifica-
tion of CT abnormalities. Taken together, differentiation between ILA and clinically significant
interstitial lung disease (ILD) must be based on proper clinical evaluation. With this review, the
recent updates in IPF diagnosis and the radiologic considerations for ILA can be well under-
stood, which can be helpful for the proper diagnosis and management of patients with diffuse
interstitial pulmonary fibrosis.

Index terms Idiopathic Pulmonary Fibrosis; Idiopathic Interstitial Pneumonias;
Lung Diseases, Interstitial; Tomography, X-Ray Computed
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o o ME7I=0] thehAl| 7 & (multidisciplinary discussion)S
4= QtH(1, 3, 4). Y/ 27 L CT 470] Kehol] 45}1#] k-2 7-%-(not typical or probable
ttern) 3 Aol T 2454 2202 vigoz o Tl JES Ssto] d 7hsshH,
= = 3% 7] 22 thetAlA] " A52Ql HEol uhe e 2hgol 2
Qstth, kA of2igt 3¢ Aete] 27] A o]Fol = 7149l tetA| HEE Sl Xde] &
Q9 Ado] EZ} Alggx]ofof ghHworking diagnosis).

2011\ 0|=rg- 5513/ S5 78k /A =S5 7|55 /eelotn| ) 7Hg- R 813 (American Tho-
racic Society/European Respiratory Society/Japanese Respiratory Society/Latin American
Thoracic Society; ©]5} ATS/ERS/JRS/ALAT = ERtud 559 ctat 2| 5of T =
A& 7idstaL, $7 71Hke] Zhol=2iel S At thTable 1) (5). 20111 ATS/ERS/JRS/ALAT
Zhol=et]l o] f H2 W A Bl BAke] tRAIY o] o] RofFal o5 AT A4 7|Rie R
20184 Fleishner society+= 118l CT 4710l 7]RIgE ERtwd-5-5 Xe 7|50l tfsto] WA=
35191 0 1 (6), ATS/ERS/JRS/ALAT (Table 1) =3t EdlglA 0= Ak} s YA 8]
2 7i7gsto] st Rith(Table 2) (7).
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Table 1. High-Resolution CT Criteria for UIP Pattern Proposed by ATS/ERS/JRS/ALAT in 2011

UIP Pattern (All Four Features)

Possible UIP Pattern (All Three Features) Inconsistent with UIP Pattern (Any of the Seven Features)

« Subpleural, basal
predominance

« Reticular abnormality

« Honeycombing with or without
traction bronchiectasis

« Absence of features listed as
inconsistent with UIP pattern

« Subpleural, basal predominance + Upper or mid-lung predominance
« Reticular abnormality « Peribronchovascular predominance
» Absence of features listed as « Extensive ground glass abnormality (extent > reticular
inconsistent with UIP pattern abnormality)
(see third column) « Profuse micronodules (bilateral, predominantly upper
lobes)

« Discrete cysts (multiple, bilateral, away from areas of
honeycombing)

« Diffuse mosaic attenuation/air-trapping (bilateral, in three
or more lobes)

« Consolidation in bronchopulmonary segment(s)/lobe(s)

Adapted from Raghu et al. Am J Respir Crit Care Med 2011;183:788-824 (5).
ATS/ERS/JRS/ALAT = American Thoracic Society/European Respiratory Society/Japanese Respiratory Society/Latin American Thoracic Society,

UIP = usual interstitial pneumonia
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Table 2. High-Resolution CT Criteria for UIP Pattern Proposed by ATS/ERS/JRS/ALAT in 2018

uip Probable UIP Indeterminate UIP Alternative Diagnosis
« Subpleural and basal « Subpleural and basal «Subpleuraland basal  Findings suggestive of another diagnosis, including:
predominant; predominant; predominant + CT features:
distribution is often distribution is often « Subtle reticulation; - Cysts
heterogeneous heterogeneous may have mild GGO or - Marked mosaic attenuation
+ Honeycombing with or + Reticular pattern with distortion (“early UIP - Predominant GGO
without peripheral peripheral traction pattern”) - Profuse micronodules
traction bronchiectasis bronchiectasis or « CT features and/or - Centrilobular nodules
or bronchiolectasis bronchiolectasis distribution of lung - Nodules
« May have mild GGO fibrosis that do not - Consolidation
suggest any specific + Predominant distribution:
etiology (“truly - Peribronchovascular
indeterminate for - Perilymphatic
UIP”) - Upper or mid-lung
+ Other:

- Pleural plaques (consider asbestosis)

- Dilated esophagus (consider CTD)

- Distal clavicular erosions (consider RA)

- Extensive lymph node enlargement
(consider other etiologies)

- Pleural effusions, pleural thickening
(consider CTD/drugs)

Adapted from Raghu et al. Am J Respir Crit Care Med 2018;198:e44-e68 (7).
ATS/ERS/JRS/ALAT = American Thoracic Society/European Respiratory Society/Japanese Respiratory Society/Latin American Thoracic Society,
CTD = connective tissue disease, GGO = ground-glass opacity, RA = rheumatoid arthritis, UIP = usual interstitial pneumonia
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7¥oaL, F& 50~60t o]/de] Aegol| A SHSITH9). 5041 vlTtollA = SRS WY Eo]
A ko o]zst 49 7|&2] WYY (connective tissue disease; ©5} CTD) & 7}
(familial IPF) 53 A@do] J=A5 FRlsHotof St EvhE G52 99 Az e &
9] A= 7 Blo]2 A AFH(Epstein-Barr virus, hepatitis C), 7152 50| &&A Qlth(10-12). &
B 2izto] 79 2A 715ollA] Bt E s o] XIehe|m | A (sporadic) B4 7153 (familial)
HAFZ5o] e FAR] 24 30%004 #H /3t AFEE S7HI7 = 4 4Ql0] = Ao
2 A UTH(13, 14). S G-5 EAfollA 2F5 R 4 e dehe g2 #7]E(combined
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pulmonary fibrosis and emphysema; CPFE), 5}, |18 £555 W54 5o| of
FAo|th(10). EZHAERFY oS £41 ¢, Tt FEi9] IS B 4 o Jd &

3~5\ ofujol] =FFA 0= APYSHA| Tk, 15).

Azl EdhElAg50] 2| 2ol AREE L Qe 43S (antifibrotic agent)= Pirfenidone}
Nintedanib2 2 2014 0]=F Food and Drug Administration (FDA) Q& w2 oFxjojtt.
Pirfenidone2 P73}, &AL, Tatetel 53482 Uetl= 9FEE, procollagenit} trans-
forming growth factor (TGF)-312] 74, /é%o}ﬁli(ﬁbroblast)ﬂ AT /g3t A, ASAl
E 42 58 9 A3 oAlshs 7142 BRltk(1e6, 17). Nintedanibe | 463} 7| ol
o5= vascular endothelial growth factor receptor (VEGFR), fibroblast growth factor recep-
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tor (FGFR), platelet-derived growth factor receptor (PDGFR)S “5-A]0l| A|Sh= tyrosine ki-
nase inhibitor= procollagen, interleukin (IL)-1(3, tissue inhibitor of matrix metalloprotein-
ase (TIMP)-1 29} Ad-fotA| 2 F4] Bl B/} A, dSHE F4E Sl o H-RehE Alst
£ 0z dEFTH16). o] F ofAl= BT B RS EAlA 75 dads folshl @

FU AN Y EE AN T = Zo 2 YA (18, 19), 71 H ATS/ERS/JRS/ALAT /R 543

oA & RIS AEA ARg-S HALEFATH20). Nintedanibe- 3] A4S AlRSHA] eqke
2/ CTollA] MY RS FHEsHA] o2 ekt (working diagnosis of IPF)ol| A &= 22 A}
£ 5ot F=AY A4 A CT 4 Bol R1E aE1} Hlalsto] 5Ush auks
TH21). whebA], ol2idh A fakAle] 7 9 x| & 483 § B R-F e 24
o] B& F=xE]It). 53] Rilots A 2S5 Hol= galollA] = S AlReHA] §ale 1
s CT 24 7|Hto g Edud 5 A9e 4 Jleng Bl 5/4-8duHe] o
Foleta EQ T Xk 7)ol thgh &gt olslel 480 F 9 5itt
Sum Mg Ee| Helst BTk 93t TR CT 71
S d-7-52] Aol atsi4 CT 270 ol 5038 -3 ez 7|24 o= Hegh 94
< Y55t Zo] "4olnt, B Y (cross-section images)Tt T H A7 B multi-
planar reformation (°]5F MPR) images] =55 7|§FC & ¥ o] E4Ju} Bars Aots] BA%H

4= QIth. o] 5 5k a5/ CT 75 el thgh LAk Table 33+ ZTHe6, 7).

AEA A4 < S(volumetric acquisition)& Eaf, vIAlSH o] o]/ Ww¥lE £3 7Hs/do] ot
A1, 7HA | A gke] wie] 4] 9l 23 mjoto)] k-go] &= T A gAde] o] 7hsst
O}, Y m o I 7| TR 2] Aol Bt golsh, njAlsh 27l Bwolut njAEA 5

Table 3. High-Resolution CT Techniques

Noncontrast examination
Motion-free volumetric acquisition

Sub-millimetric collimation

Shortest rotation time

Highest pitch

Tube potential and tube current appropriate to patient size (typically 120 kVp and <240 mAs)

Use of techniques available to avoid unnecessary radiation exposure (e.g., tube current modulation)
Reconstruction of thin-section CT images, < 1.5-2 mm

Contiguous or overlapping

High-spatial-frequency algorithm

Iterative reconstruction algorithm
Number of acquisitions

Supine, end-inspiratory, volumetric

Supine, end-expiratory, volumetric or sequential

Prone, inspiratory, volumetric or sequential, can be limited to the lower lobes, systematic or optional
Radiation dose

1-3mSv

Avoid ultralow-dose CT (<1 mSv)
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W24 traction bronchiolectasis)2] o] oL 4= Qlar, 1aiAF CTollA HH=oF
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Probable UIP Pattern

2011 s /87 g 7] (Table 1)0llA] “possible UTP"2 oJstE J4 424
Q1 FulotRet o] 7|2 ol & Bash=s 1E3Y-S Ao CTollA HSFol SRR o8&
o= Etolal 2AY A o2 A8 n %]%‘EE s = 797 Borh23). £3] “possible
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2
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Fig. 1. Usual interstitial pneumonia pattern in a 75-year-old male.

A-D. Axial (A-C) and coronal reconstruction CT images (D) illustrate the presence of honeycombing with
subpleural and basal predominance, which are all associated with peripheral traction bronchiectasis and
bronchiolectasis (arrows).

ternat ¥ YA O HYSH 470 Holt B9 sl B glo] EUTIYREL
3 4 ok S910u ol AR 20184 ATS/ERSJRSALAT 32 A HolAl: o] A
= SEERS

e AAISHAT

Indeterminate for the UIP Pattern
A E|etA o 7 87 S ZTHEE SR2kE0] Ad4(2F 30%0)0llA] Bl Q1 Asl 4
CT 40| 1%l om(34) wjeta] 11al4; CTollA] “UIP pattern” 4= “probable UIP pattern”
o] Rk 7| o] Baelr] ko, th2 thA)] Hch(alternative diagnosis)oll = 2 sigs1A] = 4
& Hol= ¢ “indeterminate for UIP pattern”O.2 7Hst 4= Qlt}. o] ¥ ol sligshs 4

o

F

i

AL o AFHA Q1 FHlsh 7hE2goly 1E& ol Holx|qt CTollA & 55k o] dH
3} 7ol FREER] 92 wi(early UIP) E= CTollA =] Adfake] ot 2271 £ Je2 Al
AFotA] e4Z wi(truly indeterminate for UTP)°|Th(Figs. 3, 4). 318 early UIP 2T} hedsto] &
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Fig. 2. Probable UIP pattern in a 71-year-old female.

A-D. Axial (A-C) and coronal reconstruction CT images (D) illustrate the presence of diffuse reticulations (ar-
rowheads) and peripheral traction bronchiolectasis (arrows) with subpleural and basal predominance. No evi-
dence of gross honeycombing was noted. UIP was proven at histology.

UIP = usual interstitial pneumonia

=& 571 A g CTE #Ydk= A (inspiratory prone scanning)©| §2FsH

%2239 (dependent density)2] 748 4 viAo]] =gl HTH7).

R

Alternative Diagnosis

FdH oz SRSl Al BRE F dRolM Alsid CT a4d0] the A Jd=
A Aok Z4Eol ot 718544 Ad-F2Hbronchocentric fibrosis)Zt H| /g3l -¢-AllsHAl
Ho| A} gt Bato] 374 (mosaic attenuation)?t Q1= 79 2= (hypersensitivity
pneumonitis)s e 4> Uth(Fig. 5). Hlw A g elet 12| &g sk FalehE BE
(subpleural sparing)2 H|Eo|7FH& (nonspecific interstitial pneumonia; NSIP)< A|AFs}
= AZo|th(Fig. 6). °o]¢Jol= F2HH(pleural plaque)©] SHHEE 790l = AHE|Z (asbesto-

sis)=, & Ay F4 50l ST nd S (CTD) 52 thAll WS A 4= Qleh

J

i
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Fig. 3. Indeterminate for UIP pattern (early UIP pattern) in a 68-year-old female.

A-D. Axial (A-C) and coronal reconstruction CT images (D) show subtle subpleural reticulation and ground-
glass opacities (arrows) in the posterolateral lower lungs. UIP was proven at histology.

UIP = usual interstitial pneumonia

B4 2tsHAcute Exacerbation)

EdudeZ sl AeE SHkskE ¢ CTolA 24 7He2leat wigar 2y
4= ATH(Fig. 7). Blwg vkt o AL Sle 75, 714 ol /48wl sidehs A
F3F AZA(UIP pattern)2t 3= o] Hol= g Qlst =54 1halad 2 s5HE w3s= &

Kotshe Ztsl) AlAtste QA Avdo] AUttty SuElE eSS KT 4 9t

4| M3 Z2| Tl 7|F(Diagnostic Criteria for IPF)

20114 ¥HEE] 1 2018 7HHE ATS/ERS/JRS/ALAT AAFH 224 2 Fleishner society HiA]
£ 7|9ro 2 ot Edtlid-f5o Rt 7|52 oh2at ZThe, 7).
CH2 IQlol Thgh siA|(ell, 7Pgolut A4 27 = Z, ndPIy, ks 5/

L=

=
)
i)
i
i)
ot

[¢]
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Fig. 4. Indeterminate for UIP pattern (truly indeterminate UIP pattern) in a 61-year-old male.

A-D. Axial (A-C) and coronal (D) reconstruction CT images show diffuse reticulations (arrowheads) and
ground-glass opacities in both lungs with no subpleural predominance. Asymmetric distribution between
both lungs was noted with mild peripheral traction bronchiectasis (arrow) and mild emphysema. UIP was
proven at histology.

UIP = usual interstitial pneumonia

TolA 4873 47 (Table 2)
T 2 7H(Table 2) 2 2]® 2]5H4] A7o]| tfgh ohekAl] A&
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Fig. 5. CT pattern suggestive of an alternative diagnosis (rather than usual interstitial pneumonia pattern) in
a 57-year-old male.

A-D. Axial (A-C) and coronal (D) reconstruction CT images show extensive and heterogeneous ground-glass
opacities with prominent mosaic attenuation. Reticulations with traction bronchiolectasis are noted in sub-
pleural lungs (arrows). All findings are highly suggestive of acute or chronic HP. HP was proven at histology.
HP = hypersensitivity pneumonitis

ZHEMmj|o| A (Interstitial Lung Abnormality)

M=

g o) (interstitial lung abnormality; ©3} ILA)2 /A 02 o) 7Ha & EHin-
terstitial lung disease; ©|5} ILD)o] X T 7Lt 4% o] gl= 2Hate] CT Aol A 5] 2
HH ol AzoltH(radiological definition based on the incidental identification of CT ab-
normality) (36, 37). 2 BIFAR F5 CT2 7|Ef thg W 5249] thefRt CT AAP} ol
Z7Vetol ukel 7HAdw o) A; 2740 thgt Hal gk Z7E| Qi ofg] APES Ealo] 1A
OJF(ILA)S 4] ZAtollA A& o= ofn] gl 1HaH A $H(clinically significant ILD) & %1
S 4 A3, APYE F7HeE Bl HeA FoAd0] tiFE L JITK38-43). gt |2 Al
+ AR 2|87 AgE DAl9] H AREHE Hol= AR ofygt vl A AekA] oF2

r
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Fig. 6. CT pattern suggestive of an alternative diagnosis (rather than usual interstitial pneumonia pattern) in
a 60-year-old female.

A-D. Axial (A-C) and coronal reconstruction CT images (D) show diffuse ground-glass opacities and reticula-
tions with peripheral and lower lung predominance. Traction bronchiectasis and bronchiolectasis (arrows)
are well noted, with immediate subpleural sparing (arrowheads). All findings are highly suggestive of fibrotic
NSIP. Fibrotic NSIP was proven at histology.

NSIP = nonspecific interstitial pneumonia
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Fig. 7. Acute exacerbation of idiopathic pulmonary fibrosis in a 71-year-old male.

A, B. Axial CT images show characteristic UIP pattern, consisting of subpleural layered honeycombing and
peripheral traction bronchiectasis.

C, D. Axial CT images during acute exacerbation show newly appeared extensive bilateral ground-glass
opacities and air-space consolidations superimposed on a UIP pattern background.

UIP = usual interstitial pneumonia

U5 shie fohulguls 7o 129 & o= oF Folghe 2|4k 5% o= X
3= 8|54 0|4 27 (non-dependent abnormalities) 2.2 7H7-2]-5-% (ground-glass abnor-
malities), 1539 (reticular abnormalities), 712147132 & (traction bronchiectasis), B3
2% (honeycombing), HH|7|&/d ¢ (non-emphysematous cysts)2] B4 A1 ES Z3teict
(36). CTollA 2H&/du|o]/doll sidohs 4 2852 Al 71e] Al JF2 26 tHnon-sub-
pleural, subpleural non-fibrotic, subpleural fibrotic) (Figs. 9~11). Ad-R-8}d 1Ha/d=] o] (sub-
pleural fibrotic ILA)& F& F9st5ol A7 TA|2H, #4125 &1 (architectural distor-
tion) H HY 2 g 22 HREHE AlAsh= 4730] FHEE ot} o]2{gh Ad-7ald /g
oj/del 3¢ F2 2~54 olujol] Jask= Pt T(39, 4) HIREHS wiEH S Hel 2Rt
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75| (dependent lung atelectasis)”} EHEK‘] o5 Gk] ApAlollA ZF3t CT F/dollr 52
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Fig. 8. Diagnostic algorithm for IPF.

Suspicion of IPF
Y
Potential cause/associated disease
Y
No ‘ Yes
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v L &
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Y '
< MDD >
\ 4 \ 4
IPF Not IPF

Adapted from Raghu et al. Am J Respir Crit Care Med 2018;198:e44-e68 (7).

*Surgical lung biopsy is not indicated in patients at high risk for intra-, peri-, or postoperative complications.
HRCT = high-resolution CT, IPF = idiopathic pulmonary fibrosis, MDD = multidisciplinary discussion, UIP =
usual interstitial pneumonia
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Fig. 9. Non-subpleural interstitial lung abnormality on screening exam in a 50-year-old male.

A, B. Chest low-dose CT axial images show non-subpleural patchy ground-glass opacities (arrows) in both
lower lobes, wherein the abnormality persisted on subsequent annual follow-up exams with no significant
progression (not shown).

Fig. 10. Subpleural non-fibrotic interstitial lung abnormality detected on baseline staging work-up for colon
cancer in a 66-year-old female.

A, B. Chest CT axial images show predominantly subpleural diffuse ground-glass opacities (arrows) with no
evidence of fibrosis.

Fig. 11. Subpleural fibrotic interstitial lung abnormality detected on baseline staging work-up for stomach
cancerin a 73-year-old male.

A, B. Chest CT with supplementary prone scanning was performed and axial thin-section prone images
show subpleural reticulations with traction bronchiolectasis and bronchiectasis (arrows) in both lower
lobes. On clinical review, the patient demonstrated no respiratory symptoms and pulmonary functional ab-
normality.
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Fig. 12. Schema for the management of interstitial lung abnormalities detected on chest CT.

‘ ILA identified ‘

v
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* Respiratory symptoms or physical exam
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« Extensive disease on CT*

« Decrements in pulmonary function or gas
exchange attributable to ILD
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ILA

v

Evidence of radiological or clinical features
indicating risk of progression (Yes/No)
(e.g., UIP or probable UIP pattern)
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> Potentially clinically significant ILD

Evaluation by pulmonologist, ideally
with ILD experience, with MDD

A
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Active monitoring
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Expectant management
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other evidence of progression
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+ Clinical reevaluation and repeat
pulmonary function tests in 3-12
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v

Repeat CT at 12-24 months, or
sooner if there is clinical or
physiological progression

Adapted from Hatabu et al. Lancet Respir Med 2020;8:726-737 (36).

*Abnormalities present in three or more lung zones.

HRCT = high-resolution CT, ILA = interstitial lung abnormality, ILD = interstitial lung disease, MDD = multidis-
ciplinary discussion, UIP = usual interstitial pneumonia
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