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Interstitial Lung Disease in Connective Tissue Disease
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Interstitial lung disease (ILD) is one of the most serious
pulmonary complications of connective tissue diseases
(CTDs), resulting in significant morbidity and mortality.
ILD is frequently seen in CTDs, particularly systemic scle-
rosis, polymyositis/dermatomyositis, and rheumatoid ar-
thritis; however, determining that ILD is associated with
an established CTD requires the exclusion of alternative
causes. Non-specific interstitial pneumonia is the most
commonly observed histopathological pattern in CTD-as-
sociated ILD (CTD-ILD) except for rheumatoid arthritis,
characterized by a higher frequency of usual interstitial
pneumonia. Although CTD-ILD usually shows a stable or
slowly progressive course, a subgroup exhibits a more se-
vere and progressive course and requires pharmacologic
intervention. Treatment strategies typically involve empiri-
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cal use of immunosuppressive therapies, although a large,
randomized study has examined the impact of im-
munosuppressive therapy for systemic sclerosis associated
ILD and should also address comorbid conditions consid-
ering implementation of adjunctive therapeutic strategies.
A subgroup of patients with idiopathic interstitial pneumo-
nia who meet some, but not all, diagnostic criteria for
CTDs were identified and well organized prospective stud-
ies are needed in to better determine whether evidence of
autoimmunity in those plays a part in the evolution to
well-defined CTDs or carries prognostic significance.
Key Words. Connective tissue disease, Interstitial lung dis-
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¥k FL7F A7 22 -S4l
ZAA| 22 A% Fipell whe) ehekslAl Ve, A4
3} (systemic sclerosis), FHFE] 232 &4 (theumatoid  arthri-
tis), TFE--5-% (polymyositis) % I]F--%3 (dermatomyositis)
o] ¢ o & AztHo 44 #AZ o] Tkl JoE

AHE 9, a1 AEE

Other forms
LAM, PLCH

Known cause Idiopathic Grasr;Lrchg(rjr;:zous
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environmental pneumonia
exposures

Idiopathic pulmonary fibrosis

IIP other than IPE |

(idopathic usual interstitial pneumonia) |

Figure 1. Classification of inte-

rstitial lung disease. CTDs: co-

| nnective tissue disease, LAM:

Desquamative interstitial pneumonia

Repiratory bronchiolitis 1LD |

lymphangioleiomyomatosis, PLCH:

I pulmonary Langerhans cell histio-

Acute interstitial pneumonia

Cryptogenic organizing pneumonia

| cytosis, IIP: idiopathic interstitial

I pneumonia, IPF: idiopathic pulmo-

Nonspecific interstitial pneumonia

Lymphocytic interstitial pneumonia

| nary fibrosis, ILD: interstitial lung
disease.

| Extent of fibrosis on high-resolution CT
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Figure 2. A simple staging system
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for systemic sclerosis-associated
interstitial lung disease. FVC:

\4

Limited disease

Extensive disease

forced vital capacity, CT: computed

tomography.
Table 1. Connective tissue diseases and common pulmonary manifestations

ILD Airways Pleural Vascular DAH
Systemic sclerosis +++ - - +++ —
Rheumatoid arthritis + 4+ + + + + + —
Primary Sjogren’s syndrome ++ ++ + + —
Mixed CTD ++ + + ++ —
Polymyositis/dermatomyositis +++ — — + —
Systemic lupus erythematosus + + +++ —+ + +

The sign show prevalence of each manifestation (—=no prevalence, +=low prevalence, + +=medium prevalence, + + +=high

prevalence). ILD: interstitial lung disease, DAH: diffuse alveolar hemorrhage, CTD: connective tissue disease.
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FHd447 So] CTD-ILDS & 27| gkow a4l =
#+9d (hypersensitivity pneumonitis) 5 Th& 729 7HEA
HAgto] FHIE S 74 = Slo], CTD-ILDE Al&ts}
71 1A= A4 AR o] A = e v BEe
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(diffusing capacity)®] 7+4 wH§ Koo}, Zlggshn J
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CTD-ILD 3t#t= #IAA o] 7|5, Ald3d, F342% 5 &
F71A19] vk 7919 s SRk = 7] wisell d)7
s AL Al Fo7t st (14). dlE Y, =84
|2 (forced vital capacity) 24 F45 w3ld AFEH <
%294 (high resolution computed tomography, HRCT) & 2
g Slell vl dlgHibso] AskAl A A, Hlardsh
s #AgAste] FHkE A THeA S AAstodof sl
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2]-5-d(ground glass opacity), 2-£}-9F#]|(honeycombing), 7
ALl 7]B/A  =A(traction bronchiectasis), #7372
(consolidation) & IIP9} F-ARSF A£7H-S HEeld ]y,
CTD-ILD¥ IIP 2t} F3 HRCT 4 7Hf-algado] B,
Fekkdle Aow, 7, Ad4tE, AR T HAA
9| o4 FHksl7| = 3} (15). CTD-ILDoY A F5-
g A=A WelaAdd 44 o i A A dA &
o}, 2T dellA Futel A ] Ak 7-AA AAsk
(theumatoid arthritis associated interstitial lung disease,
RA-ILD)oll 4] &5 HRCTH WA, k] A4 e 125
i gotFHE Kol zhfeElgdelt AFAL2 A9
Holx] ¢= 43 74 A 7 (usual interstitial pneumo-
nia, UIP) 35 Kol 74 A= Welads 2 4

A =5 K (16).

AAzZ A3 AF 7HAA AAE A=zF HALA
CTD-ILD #2232 200210l 2HEE 1P of] 3t v]=-
3 el o8k EFE whE 3 gl (Table 1) (D).
Ipell A= UIP7} 7k £8 22 go|i} CTD-ILDoA &=
B 43 7FAA #=3H (nonspecific  interstitial pneumonia,
NSIP)o| 7} &3 Heolt} (17). s}A%F RA-ILDAIA =
1PS} §ASHA PP} 717 £ Aow HaE g (18)
£ Z2F R AAzA A we) o RS Hol
=dl, 4724 =¥ (organizing pneumonia, OP)< FFw}E]
=
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ZHAA] A3 (lymphocytic interstitial pneumoania, LIP)- <&
gl FFTollA 7h wlwle] s s, Fulel =R
ol A% gal=lc} (21). CTD-ILDoA = 11Pe} th2A] o} 2
zA o] Ao BHE 7% sl S 59, UIPS NSIP
7t FA Ol ), AAA 9] 7|, E, 51 Aads 3
Al S8rE 4 9lom, T % J-(lymphoid aggregates), HlZ
) (germinal centers), & 3= F-2} A (perivascular collagen)
22, "= G AAN|E 3 Z(lymphoplasmacytic inflammation),
F AT # #-(eosinophil infiltration) 59 A7 Hof, 7-4
A AR 349 HzAdA] A7) o] TEEw
CTD-ILDZ 7FsA & 323l Holof 3} (22). 53] UP
749~ CTD-ILDol| A= TP H.t} A -f-olA| 38 A= (fibroblastic
foci)e] 7} ©] H a1, H-o}okH|(honeycomb cysts)e] =717}
o Aov), WE s GFol o el B L, WFA
9] A&7} CTD-ILD$} IIPE FE3lFE XA Hel&
o7 BIEYe 23).
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CTDALDOIAE §8lol we Aol/t dawA ghl
(17,24). Bouros 5 (24)< A7 85 Ax 144 #A1Ag
(systemic sclerosis associated interstitial lung disease,
SSc-ILD) 3tAE o s 3k ol ol A (n=80), X15HA]2|
Hlz2 o] obd B3t F HAFHibs e Wshako] ol FellZ
3} RS Bl ot 5 (1N 2AAAS ANG
CTD-ILD 3HA}5(n=93) Wi o2 3k odollA 2wkl 1}

ol, A7), EEEee) AR ool FaHgl o, 24
Qe g F2 Fackn Bnsjglch shAL, RAILDE]

745 ulp7h ohE z2A | uldl] ¥t A &%
(17,25,26). WebA], Fulel =34 1S Al2]g CTD-ILDS] =
232 3hAke] of| ) X goll Kol & FA| Fsly] wlitoll
CTD-ILDelIA 9] £]3H4 w47 9] F oA i=gho] 9l
ol A7 Heslct A, AAz2 A3 gh2tol A <l
/g- 1;] o:lxl—ﬁﬂ/g— CTD-ILD 9,] _‘,}-U]X—] J;"Z]—oé_\,}- 71—0 r;].a
7HAA AAgke] A E ek 2HH AV} H Qi)

AR zAA% A3 A4 =A% dF 9 A AF
CTD-ILD IIPo]l H3l] £ dlFE Bt} (17). o]& o
F7} #2 2739l NSIP7} CTD-ILDOIIA] o ©7] wlio]
7%= i, vk 5 (179 AFellA = 53] UPe] 73 2

froleet= CTD—ILD7} P Xt} o7} £ Aog v
T, o] g BRulgl} ok ol 23z EA
(CTD-ILDoY| A A2 E-obek], B wig4l)e] 47 714
e Aoz AZETY (23). 3147 RA-UIPS] 75 IPFS}t
ztol7t gl AEE U % E HoFl (17,25,26).
Kim 5 (252 RA-ILD (n=82) 342 uides FH
HRCTA UIP £7& Hol: ka9l a8 A] o2 317} 7+
AZ717Ve ¥ 2819 =], RA-UIPS] 79 ©] B3l o=
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B AETNZS F43, 324 vs. 6.69; p=0.04), IPF
-‘&L‘E Z1o] 7} Sl th(p=0.66). RA-ILDOlA] WA, gkA] ot
< #A7ls, &5 HRCT/“' UIP 43 Hol& ﬁjo. Hapst
9} Bl Eo] AAEL RA-ILD 3HA}ollA] UIP 7} &Hel
L o5 1%6}01 o] A &= a1z sffof dhct
gith. o|9] CTD-ILDE 1P Hru} F=4ke] v] 2
$7F wa, AxzAAge g ) dAFAE
2715 B 397 B A% F2 ¥l
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SSc-ILDAA & ZIkA] HAl7)5 749 F5 HRCTH =

A5t 1t b 223 ol3d|Z QlRlolt) (24,27).
Goh 5 (27)2 SSc-ILDel| 4] EkA] FE HRCTA 483}
HE ot =84 HlZaFS o] 83}o] limited stage$} extensive
stage 2 53} =0l (Figure 2), ¥4% HRCTH A3t H
$17F AA| = WA €] 20% w9k Z-$-E limited, 20% ©]
Ql 739 extensiveZ s}, HAE AAs7] o5
AL H7)s AR Aedste] xHA j;ﬂ:vﬂ—al:o] 2 Abol]
Z212] 70% ©]4<Ql 7% limited, 7|1FQ] 73-$- extensive Z
B, P S O A ol ¢
St o] 2| &5 -8 HolFo] SSc-ILD EAlol| A Y okE
] ARl vt F o glent, okE CTD-ILDOlA o] -
AL F Tl Fdo] L
23 HEAT] A Eof| A EH]E]= MUCI mucin, Krebs von
den Lungen 6 (KL-6), surfactant protein D (SP-D) glyco-
protein®] €A U] FE7} SSc-ILDE 33t ohofst 7-d4]
HAZg Hghsledl =g He ALE 4#zd
(28-30). o] 52 B AZAIAEI E4EE ] HE
Felxo] Z7bsked], 3 ATl A SSc-ILD (n=66) 2712
HHoll A SP-D& KL-67 71791 He} ou] dA] F7hsla,
F HRCTH =431 Hele e dfss HojFo] Atk
3 A 2ol FEUE HolFh (8)

N'

ANZAARE) SAE Hol: SA
P % chrel sbelld ARz Age) NS EE
A e, AxzAARE AT F e AUHEA
v A=A, S8 9 A7 s =, ol sk 3kt
55 v 23} AA =2 AS}undifferentiated CTD, UCTD),
lung dominant CTD 22 autoimmune featured ILD G2 &
FatAt sl A-Eo] Yt (10,11,31). Corte 5 (31)
% 22 AAZ 2lo] ¥ IPF (n=56)2} NSIP (n=45) & 72
7t 13%$} 31%014 UCTDE] 7158 whEshs 2o Ha
01'93@—, UCTD AIghE NSIPe| 2237} 33 = 9lon), A
Ee BHol e AR Hisldvh. Fisher 5 (11)2
IPF 3}A}(n=285) % 25 oIl 4] nucleolar pattern®] &3}
(anti nuclear antibody, ANA)E Eolstgd =, o| 52 7

A
o] A& AAske S8 2 AFE Blou AE
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ol Aol & HelA gigket. Vij & (10)2 A Ak
(n=200) A} F 639 = A7FLAIE FRbsIAY AA =2
AgE g4 F de %*o‘ 3 AFE Fukste] auto-
immune featured ILDE 2738l 21}, A&l = Xo|7} ¢

o} A 25 Z gk od7hs} 11280 o] Al A
= ALl B E94th F, 71E9] &R $94 &
Aol oA o] 52 CTD-ILDS} 28] 11PS} of| Fjo] & 1
o 2] Fslol o), AgH QA5 Tl o] Fo] Ax=3
Ago @ APsteA|, o] 52| dlF7 npet ohEA FH
gle]  g@le}.
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A E% %_-9- SHAE R
L= ﬂo-]z.]]zﬂa o].&

CTD- ILD-/] 2= 3kt
125 33
& o] ﬁoﬁﬂ% A7) o gl

FEXET FE LHRo
s, #2 za R

ru1m
3_\:
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Ha, A AR X8 F dldEe 73 oFE X8
A= ‘3]—’5‘1'04 ZAAgch R APH AEE,
SSc-ILD®l|A] cyclophosphamide®] L I}ol]l tdt a1 2o

= 77} §-53}et (32,33). CTD-ILDell th3t ekEX & 9
JAEAFY FHFESE, Andst 5 sHHEAsk dlgt
aei7h st

2 H|Eo| == CTD-ILDY] thgl 27] 3 {2 X 5ol AL
HrHSScILDE A3t F& 0.5~1 meky) (34,35). 2=
Hlzol= WE @ uichs sn|zol =] B8 £ 27
o 2 t}E W A Al(azathioprine, mycophenolate mofetil,
cyclophosphamide) & " &3l= 771 4ub&olrt.
Cyclophosphamide (CYC)& ®Z ol AL EAE Hoi A
E gAY W5 A=, SSc-ILD $HAE o=
2709 5-2+9) wig A7t A= Qe (32,33). The Sclero-
derma Lung Studyol|4] Tashkin 5 (33)< SSc-ILD (n=158)
s WEez 122097 5 CYC (2 mg/kg/d)2t 919k
= Folslo] A A&wF il v e AHE
k3l CYC o] 9Jokol vlal| =84 Ak 7401 A
Ak 7 =84 A" e] 2o, 2.53%; p<0.03). X3
H A=A A o] HAAAZX 70% v, FF
HRCT & &2 A8 Aok 917 737t A3 grtellA
Wt o ERo, FEEE 1d F 23t AL5EA o
L, g e dk, H9], W1d 5 S CYC
oA ] BTl (36). The Fibrosing Alveolitis in
Scleroderma Trial (FAST)ol| A+ SSc-ILD (n=45) 325 tf
Aoz 127019 7+ AF CYC (600 mg/m™ S A 67/0L 7k uj
2 5o & azathioprine 2.5 mg/kg/dZ 670D 7 FA]) FF
T QJokg Bl AL, CYC FollA] =84 =& fol
g ZasdekF w7 =84 #HEZ2ER Xol, 4.19%;
p-0.08) (32). BF CYC FolAlel 382 A7) A3
o, 2FdAE sl e d Ak 47 A
Ft & SSc-ILDN A 9] CYC A& AW A ed5 ofisl=t
w3 qle] sl o), AmHel N u 24 %

2~z]1 .0
iy

3, X gofl - F2AES 13 uf BE kAol A 9] X
BT FAHA g, e ¥ X585t LAFHEE
g% A7) X 5ol et 77 Hestd thE CTD-ILD
AE U3t g5 Hol=XA] o] el CYCE =
g F4, 59 CTDILDA FFaeo g o] &5 i 9]

o
~
W
3

CTD-ILD 3HA}5 thho 2 3F Aqf o] 33F3] ol Frof A
mycophenolate mofetil (MMF), azathioprine, cyclosporine 2!
tacrolimus %] 27} £-%o] Elvl= B a7 99l ou) &gk
ATE Ed selo] Fashrl (32,38-42). MMFE thobeh
CTD-ILD (n=28) &Hz}ol|A] ekAlo] 3 #7598 HE
stedl B0l HE Aog RuFEglal, SScILDOAE
A7l 5& TAAZA (39). 2| vhkdt CTD-ILD (n=125;
44 SSc, 32 PM/DM, 18 RA)E UlA© & MMF (3 g/day over
a 3 year period) X| 35 A]38g T4, MMF X| &+ #
N5 F7h W selRel S §3gLo] Hah 99, ek
AR T2 222090% o) FA= At @2). LF Aol
A 718 e Rl J% A 9 CTD-ILDeIA]
Rituximab X &7} &37} ekl g 5o 2F & 1 g WHE-
Fol). Keir 5 (43)2 T35 HXA 7H44 A4 3Hn=50, 33
CTD-ILD) %}Z]——EL Ao & Rituximabg AHE-3F ol Froll A,
A 5 85%7F kEX Bell Rbgsl=dl, Fod A 67
Y~ AY olFe Y AR e FIRS
13.3%, #gAHe 18.8% A o), Fol = 6~ 127197k
HA HZFE 89% (p<0.01) F7sta HEAES 7
A eESkrh(p<0.01).

B

ZAA 2223 A% 7HEA =23k v GEXE

FEX| 5ol HE33HA] gbe F59] A fsle dAtellA] =)
oL A E g vk A=A Ao R Qg A=
o Z} Zgokslel 7+e H 9] HWo] EulE S o4
AdrdF o] fldol ol Fovt Feslch 3k A
of| A SSc-ILDoll A #H|o] A& Al3¥3t 7% 5S4 Al R-F
3} 2vd Ag-Eo] FASAIL(38% vs, 33%), THE ool A
T o]4 & 1d BEEL SSc-ILD®} IPF 7+ Xpo]E Kol
&k o}, SSc-ILDOlA FA4 o] A A FRES-0] ZHbslgict
(hazard ratio 2.91, p<0.007) (44,45). SFHA] &L $-% 4]
A ALaTE Holv FA AT ALXEE Wefsle] 4
2E3LETE 90% ©]F FAERES vt T EE
A AR A s EFIE TR 5 FANA

ol Z%o] 5l AoR <d#A 3k “6).

l‘

o

CTDALD $47h SH-22ke] o13he Sasl 4% 24
A S o3t 8] PEF BAS GF Folok et
S84 AR, ANAZ, An}, FUFTEZS Sol
BH 4 o] ololl vd =AY} Bastm AR o Fet
F1e A o13E fEY F gons 4IFHoz N8
S5 Yot
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AAzA AR A 24 H g vlE =2
B2 k31, CTD-ILDE A 2R A% e R Ax 2 ehd
4= 9t} CTD-ILDE] A 3= thl] F=Ao| AL} A As] A
obe 5 HAA AT Rolu, whas) DA ¥
& AEE Belt FA4IE B 5 gleh, CIDILDE
Aksl7) alAe e, SFErAhg 9 v 24 A1

T

L

ES)E

rlo

nzadol Bgo] Nk AAH Nk 447 A
A AY, AEAE & HelA A% AFH AT 2

23},
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