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ABSTRACT 
Background and Objectives: This scoping literature review is intended to 

describe the characteristic HRCT lung findings related to interstitial lung 

disease (ILD) which occur in: dermatomyositis/polymyositis (DM/PM), 

rheumatoid arthritis (RA), Sjogren’s Syndrome (SjS), systemic lupus 

erythematosus (SLE) and systemic sclerosis (SSc). In addition, we examined 

whether HRCT features in these diseases could predict mortality. 

Methods: We reviewed the medical literature from PubMed, EMBASE and 

Cochran reviews from 1993 to 2021, in DM/PM, RA, SJS, SLE and SSc. The 

articles were extracted according to defined inclusion/exclusion criteria 

using standardized forms with double extraction of 20% of the articles 

Analysis included descriptive statistics plus tabulations for comparisons of 

frequency, prevalence, and prediction of mortality  

Results: Of 478 publications, 110 studies were included. HRCT features 

consistent with ILD were reported with variable prevalence (often 

depending on study design) in RA (15-43%), SjS (~50%), DM/PM (~60%), 

SSc (~53%) and SLE (53%) patients. Usual interstitial pneumonia (UIP) 

frequently predicted mortality as did, less commonly, honeycombing and 

increasing fibrosis. Other non-HRCT factors such as decreased FVC, DLCO, 

increased age, smoking and male gender were predictors of mortality in 

RA and SSc. Additionally, predictors of mortality were: UIP in RA; increased 

skin involvement in SSC, diffuse alveolar hemorrhage in SLE (although rare) 

and MDA5 in DM, when available. 

Conclusion: ILD and increased fibrosis, by HRCT, is relatively common in 

these connective tissue diseases and plays a significant role in mortality. 

Specific occurrences such as UIP (RA), increased skin involvement (SSC), 

diffuse alveolar hemorrhage (SLE) and MDA 5 (DM) also affected mortality. 

Keywords: HRCT, Lung, RA, DM/PM, Sjogren's e, SLE, SSc, description, 

prognosis, scoping review
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Introduction 
Collagen vascular diseases (CVD) that show features of 
interstitial lung disease (ILD) include rheumatoid arthritis 
(RA), systemic sclerosis (SSc) Sjogren’s syndrome (SjS), 
systemic lupus erythematosus (SLE), polymyositis and 
dermatomyositis (DM/PM). 1,2. There can be changes in 
pulmonary function, quality of life, function, survival, and 
imaging when considering the lung in these diseases. 2-8  
 

We examined the use of High-Resolution Computerized 
Tomography (HRCT) imaging for diagnosis/screening 
and monitoring of CVD-ILD as it is a reasonable 
reflection of lung anatomy, and it is both noninvasive and 
sensitive 8,9. There was previously hesitation with respect 
to using this modality because a significant amount of 
radiation was necessary for imaging. However, lower 
radiation protocols have alleviated this concern to a 
large degree 10,11. While HRCT was the sole imaging 
modality used in this review, other modalities were also 
considered 
 

MRI was considered in connective tissue diseases because 
it does not expose patients to radiation. MRI correlates 
well with HRCT of the lungs (r=0.85) in small numbers of 
patients while extent of involvement on MRI is less than 
HRCT. Agreement between the two methods in SSc is 
good (kappa=0.73) 1. 17 and 0.85 in another (PMID 
27107755) Some authors in fact, feel that MRI is more 
sensitive than HRCT, although it is less specific. In a 24 
patient SSc study, sensitivity of MRI vs. HRCT was 100%, 
while specificity was 60% 18  (doi10.1016/ 
j.rbre.2017.02.001) However, the expense of MRI 
makes it much less feasible. 
 

Ultrasound of the lungs, too, may be a measurement 
modality in the future but it is not yet sufficiently 
validated for use, as its sensitivity, specificity, accuracy, 
ability to examine change and minimally important 
clinical difference are not yet fully delineated 14(repeat of 

14 :28923086). 
 

As lung damage, logically correlated with mortality, the 
influence of HRCT and mortality was also examined. 
HRCT of the lungs was associated with mortality in 
DMS/PMS (21, 22, 23, 28), rheumatoid arthritis (54 – 
56, 58 – 60), Sjogren’s syndrome (68, 71, 72) and 
systemic sclerosis (98, 99). However, subsets of HRCT 
damage such as UIP and other factors such as age and 
disease activity (e.g., 21, 55, 72) affected mortality. 
 

In this review, the HRCT findings in DM/PM, RA, SJS, SLE 
and SSc were described and the contribution of HRCT of 
the lungs to mortality in these diseases was examined. 
 

Methods: 
This was a scoping literature review of medical literature 
from PubMed, EMBASE and Cochrane Reviews (1993 to 

2021) analyzing HRCT changes in the lung in patients 
with DM/PM, RA, SJS, SLE, and SSc. A case report form 
was developed and used to facilitate data extraction 
consistency. 
 
Inclusion criteria were the following: reports of studies in 
English, conducted in patients >=18 years of age, 
containing pulmonary HRCT data, explicitly in at least 
one of DM/PM, RA, SjS, SLE or SSc, data separable for 
extraction if more than one disease was included. 
Exclusion criteria included non-English, exclusively animal 
or in vitro data and lack of separability into the diseases 
of interest. We accepted the diagnoses as reported, and 
explicit description of the HRCT technique was not 
required. Reviews were not included although the 
bibliographies were examined for articles not found in 
the initial literature review. 
 
To ensure consistency, 20% of the articles were 
independently extracted by 2 individuals. 80% 
consistency was found. We used the EPHPP 
[https://www.ephpp.ca/quality-assessment-tool-for-
quantitative-studies/] to rate articles.  
 
HRCT-ILD patterns of interest included usual interstitial 
pneumonitis (UIP), nonspecific interstitial pneumonia 
(NSIP) and their components. Predominant findings of UIP 
were characterized by patchy, ground glass 
appearance, reticulation, fibrosis and bronchiectasis plus 
honeycombing with basal preponderance. NSIP was 
defined by more uniform ground glass opacity, 
reticulation, fibrosis, +/- bronchiectasis but without 
honeycombing. It should be noted that these definitions 
were inconsistent in the articles and often missing, with 
only UIP and NSIP reported. Lymphocytic interstitial 
pneumonia (LIP) is defined by centrilobular nodules, 
ground-glass attenuation, septal and bronchovascular 
thickening and thin-walled cysts. Organizing pneumonia 
(OP) findings included patchy bilateral consolidation, 
ground-glass opacification, perilobular opacity, nodules 
or masses, bronchial wall thickening, bronchial dilatation, 
mediastinal lymphadenopathy and pleural effusion. 
 
Our study additionally examined whether HRCT ILD lung 
changes were associated with patient 
morbidity/mortality. Because there was marked 
heterogeneity, we tabulated results for descriptive 
statistics and visually compared results. 
 

Results 
A total of 478 publications were identified, of which 104 
met the selection criteria. HRCT clinical data were 
extracted for risk factors for ILD development, and/or 
prediction of mortality.

 

https://www.ephpp.ca/quality-assessment-tool-for-quantitative-studies/
https://www.ephpp.ca/quality-assessment-tool-for-quantitative-studies/
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Table 1: HRCT subsets, grouped by disease ( updated on 3/07/25tgw) 

Disease/HRCT feature 
ILD 
(range, studies>50 pts) 

UIP NSIP LIP OP 

Rheumatoid Arthritis 
(24/24 studies >50pts) 

19-43% ~44% ~38% 0**- 15 

Systemic Sclerosis 
(Scleroderma) 
(21/35 studies>50pts) 

28-77% 37% 84% 37% -0** 

Dermatomyositis/ 
Polymyositis 
(7/14 studies>50pts) 

31-43% 14.8% 33.1% 0 36.9% 

Sjogren’s Syndrome 
(13/23 studies>50pts) 

11-53% 23.9% 22.8% 3.2% 
2.4% 
 

Systemic Lupus  
Erythematosus 
(2/11 studies>50pts) 

13-85% 8.1% 14.5% 1.7% 11.2% 

ILD- interstitial lung disease; NSIP-Nonspecific interstitial pneumonia; UIP-Usual interstitial pneumonia, OP-organizing 
pneumonia; LIP- Lymphocytic interstitial pneumonia  
*there were other ILD patterns studied that were specified as “others” that aren’t represented in the above table; some 
studies had less patients at the end due to loss of follow-up, therefore, not all the numbers add up to 100% 
** case reports only e.g. doi 10.1590/0100-3984.2015.0116.12 
 
Table 2. HRCT detailed descriptions (updated 020225)  

fax points out that, while variable, reticulation 
(34.1 – 49.8%) and groundglass opacification (20 
– 54.1%) Disease 

GGO HC 
Reticular 
pattern 

Traction 
bronchiectasis 

Rheumatoid Arthritis 54.1% 26.9% 
47.8(or 
57.8)**%. 

36.6(or 49.1)** 

Systemic Sclerosis (Scleroderma)  49.8% 29.7% 37.3% 42.5% 

Dermatomyositis/ 
Polymyositis 

29.9% 12.7% 39.2% 10.9% 

Sjogren’s Syndrome 25.8% 18.2% 34.1% 41.4% 

Systemic Lupus   
Erythematosus 

20.0% Xx Xx 14.7% 

Please put in the numbers you have here) xx= <= 15 pts so unreliable result 
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Table 3. HRCT features predicting mortality (could remove last 2 rows- redundant of UIP) 

Factors affecting mortality PM/DM RA SJS SLE SSc 

ILD + +    

NSIP    +  

UIP  ++ +  + 

DAH    +  

GGO +     

Fibrosis / reticulation extensive  + + + + 

HC  + +  + 

Lower Lobe Consolidation +     

Traction Bronchiectasis  +    

NSIP-Nonspecific interstitial pneumonia; UIP-Usual interstitial pneumonia, HC- honey combing; ILD- interstitial lung 
disease; he 6 
 

Dermatomyositis/polymyositis (DM/PM) 
24 (out of 88) studies with DM/PM patients were 
analyzed in our review, including 1357 patients 3,13-35, 
ILD was found in approximately 31-43% (across 7 of 14 
studies with>50 pts), Kameda and Takeuchi’s 30-50% 
prevalence. Only four studies looked at specific ILD 
patterns, finding NSIP (33.1%), organizing pneumonia 
(OP) (36.9%), then UIP (14.8%) 13,15,17,36.(Table 1). Also, 
presence of ground glass opacity (29.9%), reticular 
pattern (39.2%) and fibrosis (36%) were common 
findings. A low prevalence of honeycombing was 
observed (12.7%) 2,18,19 (Table 2)  
 
Among 4 studies concentrating on the HRCT among 
DM/PM patients, irregular linear patterns, consolidation 
and ground glass seemed the predominant patterns 
18,19,37..Two of 30 patients in one study had lung cancer, 
introducing the need for caution when examining the 
HRCT 20.  

 
A study by Kotani et al. found that ground glass opacities 
(GGO) ≥ 25% of the right middle lobe was the best cut-
off value for a poor prognosis (sensitivity: 85.7%, 
specificity: 85.7%), and the survival rate after 24 weeks 
was much lower in these patients (survival rate: 0.0%) 
than in those with < 25%GG (92.9%) (p < 0.0001 (35) 
(Table 3) 
 
Four studies examined predictors of survival 21-23,38. Two 
studies highlighted HRCT (ground glass, consolidation, 
UIP 21,23 Table 2), and 2 studies also included function 
tests in the survival prediction (FVC, DLCO 21,23) while 4 
studies included a relatively large range of blood tests 
(anti-MDA 5,anti-CADM110, decreased C3/4/8 T cells, 
increased CD19 cells, our YKL – 40, anti-RO 52, CEA, 
Ferritin 23,25,38,39, out of which only anti-MDA 5 was found 
in more than one study, Most prognostic and predictive 
studies combined serologies or laboratory tests with 
HRCT. Anti-CADM-140/MDA5 autoantibody titer 
predicted worse disease outcome in patients with 
dermatomyositis 18. Several studies with clinically 
amyopathic dermatomyositis showed that an HRCT score, 
when associated with extensive interstitial lung disease, 
significantly increased mortality. Additionally, lower lobe 
consolidation/ground glass attenuation on HRCT may 
predict worse survival in these patients 18,26,33,34,40(Table 
3). 
 
For example, Tanizawa et al. showed that, in clinically 
amyopathic dermatomyositis, lower lobe consolidation/ 

GG pattern (odds ratio, 23.1; P < 0.02) and the 
presence of MDA5 (odds ratio, 14.1; P < 0.03) were 
independent predictors of 90-day mortality 23.This was 
supported by Hallowell et al., for MDA5, as well as anti-
JO-1 and anti-Ro52, especially in the presence of 
CCP,RF,SSA, and SSB antibodies 3,25.  
 

Summary: In studies of HRCT lung findings in DM/PM, 
the most common findings were irregular linear patterns, 
ground glass, and consolidation. The HRCT plus 
serological markers, particularly anti-MDA5, predict 
poorer survival in these patients. 
 

Rheumatoid Arthritis (RA)  
Twenty-four (of 96) studies in RA patients were analyzed 
to examine the role of HRCT to diagnose and assess 
prevalence of ILD, as well as to examine ILD impact on 
survival. All studies described features (ground glass 
opacities, honeycombing, reticular pattern, traction 
bronchiectasis, or/and patterns of ILD on HRCT (UIP > 
NSIP > OP).  
 
Twelve studies (>50 patients) provided prevalence data, 
using retrospective chart reviews with a prevalence of 
19-43% 41-52. 
 
Thirteen studies examined only HRCT-ILD features 
relative to clinical characteristics including 
morbidity/mortality, in retrospective ILD patient studies 
of various types. 53-65(Table 1). Specific HRCT patterns 
and/or features were described variously, either as UIP 
(~44%), NSIP (~35%), or less commonly as organizing 
pneumonia (OP) in15%). In some studies, neither UIP nor 
NSIP were noted although the components were: ground 
glass opacity (GGO) (54.1%), bronchial wall thickening 
(50.3%), reticular pattern (57.8%), honeycombing 
(26.9%) and t’s truck raction bronchiectasis (38.6%) 
(Table 1,2). 
 
The presence of UIP was significantly associated with 
poor prognosis and survival in 8 studies (Table3). 47,54-

56,58-60,62. For example, during the 10.4 (95%CI:8.2-
12.9) year follow-up period in a study by Solomon et al. 
in 108 UIP RA and 29 NSIP RA patients, 44% of the RA-
UIP patients died vs. 24% who had RA-NSIP (Chi-
squared 3.59, p=0.05) (median survival 10.18 years 
versus 13.62 years; log rank p=0.02)(63). 
 
Three studies demonstrated that the extent of lung 
disease or fibrosis on HRCT 46,56,63 was associated with 
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mortality, and two studies 54,60 found that honeycombing, 
and traction bronchiectasis (features of UIP) were 
associated with patient mortality (Table 3). Further, 
Nurmi et al. described HRCT findings in 60 RA-ILD 
patients and showed that the extent of reticulation 
(hazard ratio 1.14), traction bronchiectasis (HR: 1.18), 
and architectural distortion (HR 1.09) - all associated 
with UIP - predicted decreased survival 59. Yunt et. al. 
showed decreased survival in the 23 of 158 RA-ILD 
patients with UIP 58.(Table 3) 

 
Additional significant predictors of mortality on 
multivariate analyses in other studies were presence of 
emphysema, a decrease of FVC (% predicted) from 
baseline by >=10%, male gender, and smoking history 
46,56,64. 

 
Summary: Across all studies, ILD was identified in ~31% 
(range 19-43%) of RA patients. (Table 1) In most studies, 
UIP, characterized by ground glass opacity, bronchial 
wall thickening, reticular pattern, often with traction 
bronchiectasis and honeycombing, was more common 
than NSIP. UIP was significantly associated with poor 
prognosis and lowered survival. Additional significant 
predictors of mortality on multivariate analysis were 
decreased FVC from baseline by >=10% predicted, 
age >60, male gender, and smoking history. 

 

Sjogren's syndrome(SJS) 
Thirteen studies with Sjogren's syndrome (SJS) patients 
were analyzed, including 2810 patients (Table 5). ILD 
was found in 49.8%. In 617 patients NSIP was 
demonstrated in 22.8%(mean), and UIP in a mean of 
23.9% studies (Table 1). **An outlier with only 8 patients 
had 44.4% UIP. In the group of 12 studies, components 
were as follows: traction bronchiectasis (41.4%), reticular 
pattern (34.1%), honeycombing (18.2%) and ground 
glass opacity (25.8%) 23,66(Table 2). 
 

Lymphocytic Interstitial pneumonia (LIP), while very 
uncommon in our review (3.2%), is more common in SJS 
than the other; reviewed connective tissue diseases (0-
1.7%) 24,67-69. It is characterized by extensive ground 
glass opacities, inter-lobular septal thickening and 
scattered thin-walled cysts 68,70. Although useful to 
increase the suspicion of Sjogren’s, this description also 
applies to other connective tissue diseases, and non-
connective tissue diseases such as HIV and drug reactions 
14. Separately and independently, diffuse alveolar 
hemorrhage was found in 3.2%. 

 
Extent of HRCT lung involvement, presence of UIP 
patterns, and presence of honeycombing were significant 
factors in predicting mortality in Sjogren's syndrome 68,71 
(Table 3). Ming-Han et al., found that a high, semi-
subjective, HRCT score (range 0-18, high/severe>=13) 
was significantly and independently associated with 
higher mortality. as was “low” FEV1 and FVC<60%) 70,71. 
Kim et al found that UIP, increased age and increased 
ESR predicted mortality 72. 

 

In one study examining the prognostic significance of 
HRCT findings in Sjogren’s Syndrome lung disease, 
verified by histology, a low PaO2 and microscopic 

honeycombing were independently associated with poor 
survival (Table 3). 
 
Summary: NSIP (22.8%) or UIP (23.9%) or LIP (3.2%) 
Figure 2) patterns were seen in this disease in the 
available 12 subset-analyzed studies. Although 
uncommon, lymphocytic interstitial pneumonia was more 
common in SJS than in the other connective tissue 
diseases, as were thin-walled cysts. LIP and thin-walled 
cysts should make one consider Sjogren’s Syndrome. 
Extent of HRCT ILD lung involvement and honeycombing 
were significant factors in predicting mortality in SJS. 
 

Systemic Lupus Erythematosus (SLE)  
Sixteen (out of 39) studies with SLE patients, a total of 
269 patients, met our inclusion criteria and were 
analyzed 73-88 SLE-ILD was found in 53%. Only two 
studies meeting our inclusion criteria included ILD 
patterns. NSIP was found in 14.5%, UIP in 8.1% and 
obliterating pneumonia in 11.2%. Pleural effusions 
(26.4%) were found relatively more frequently in SLE 
than other connective tissue diseases (Table 1) 75. In some 
cases, the number of patients was so small (e.g. 10 
patients with honeycombing – “47.6%.”) that percentage 
results, while included here for completeness, should be 
viewed with suspicion. 
 

Sant et al. concluded that HRCT had excellent ability to 
detect lung changes in patients despite absence of 
symptoms, and normal pulmonary function tests 89. In 
Fenlon et al, HRCT abnormalities were identified in 24 
patients (70%), while pulmonary function abnormalities 
were present in only 14 patients (41%), and the plain 
chest radiograph was abnormal in only 8 patients (24%) 
73. It should be pointed out that diseases other than SLE, 
such as infection or renal disease, could also have 
explained the HRCT appearance of ILD. 
 

A necropsy series of 90 SLE patients showed that 
interstitial lung disease was always secondary to other 
causes (e.g. tuberculosis, infection, renal disease) 79. At 
necropsy, as expected, there were more pathological 
findings then would be seen on HRCT. Pleuropulmonary 
involvement was seen in 97.8% of 90 autopsies, pleuritis 
in 77.8%, bacterial infections in 57.8%, alveolar 
hemorrhage in 25.6%. Writing and pulmonary arterial 
hypertension in 4%. 
 

Clinically significant alveolar hemorrhage by HRCT is 
most commonly found in SLE and vasculitis among the 
rheumatic diseases but is rare (Table 2). Andrade et. al. 
found it in only 1.6% of their retrospective chart review 
from 1984 to 2013, while others found it in 2-5.4%. 81,82 
 

The combination of bilateral diffuse, dependent ground 
glass opacity, airspace bronchograms and the 
superposition of ground glass and reticulation (called 
“crazy paving”) are highly suggestive of diffuse 
hemorrhage on HRCT 82. Mortality in diffuse alveolar 
hemorrhage was 28.6% and 61.9% in two studies 81,82. 
 

The only study found which attempted to examine 
predictors of survival was by Enomoto et al in 55 patients 
75(Table 3). They identified that NSIP, NSIP+OP, and 
presence of fibrosis on HRCT were significant predictors 
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of poor survival. Other non-HRCT findings that increased 
mortality were history of smoking, thrombocytopenia, 
positive Anti-ds DNA antibody, and Serum KL-6 antigen. 
Summary: It appears that HRCT abnormalities are found 
frequently (55.7%) while symptoms, chest radiographs 
and pulmonary function tests are abnormal in far fewer 
SLE patients. Pleural effusions and 
infiltrates/consolidation were the most common HRCT 
findings. Rare diffuse alveolar hemorrhage is the most 
important predictor of mortality. 
 
 

Systemic Sclerosis (SSc) 
Thirty-two (out of 170) studies with SSc patients from 
1993 to 2021 were reviewed 11,18,19,40,90-109 and ILD was 
specifically examined in 13 of those studies (2534 
patients). ILD was found in a mean of 53% of these SSc 
patients (Table 1). 
 
Only five studies looked at specific ILD patterns. They 
showed a significant predominance of NSIP in 102 of 
121 ILD patients (84%) 16,97,100,110,111. Other common 
chest CT characteristics of SSc-ILD included ground glass 
opacity (49.8%), reticular pattern (37.3%), 
honeycombing (29.7%) and traction bronchiectasis 
(42.5%) 11,16,19,94,100,110,112(Table 2). 
 
Studies that looked at prognosis (5 studies) showed that 
increased lung disease or baseline lung fibrosis, UIP, and 
honeycombing were associated with greater mortality 
(OR 1.03- 3.4, p<0.001-0.05) 40,94,98,99,101,105,113,114 
(Table 3). Non-HRCT factors predicting mortality 
included pulmonary arterial hypertension, low baseline 
FVC %, age, Rodnan skin score, male gender, and 
smoking history 40,94,98,99,101,105,113,115. 
 
A 160 SSc patient study showed that mortality 
correlated with the extent of baseline lung fibrosis on 
HRCT (HR, 1.03; 95% CI, 1.01–1.04; P = 0.002) and low 
baseline FVC and FVC decline (p<000.1). 115(Table 3). 
A study by Sánchez-Cano et al found that SSc-associated 
mortality 98,99 and ILD-related mortality were highest in 
diffuse cutaneous SSc(dcSSc) patients but that it was 
actually higher than non-SSc in all three SSc subgroups 
(dcSSc, limited cutaneous SSc, and Scleroderma without 
skin disease) than controls 99. 
 
Quantitation of the lung HRCT is a newer technique which 
predicts progression and outcome. For example, a 172-
patient study by Moore et al. demonstrated that the 
presence of >20% fibrosis, ground glass attenuation, 
reticulation and/or honeycombing was associated with a 
3-fold increased risk of deterioration or death in SSc-ILD. 
Similar findings were noted by Goh et al 115. A different, 
operator-independent computerized quantitation of ILD 
predicted mortality in the study by Ariani et al 26, and 
yet another system review showed response to treatment 
but did not address mortality 103. The most reliable, 
sensitive, and easiest to use algorithm still needs to be 
decided but quantitative lung HRCT may turn out to be 
an improved method by which to use lung HRCT for 
predicting mortality. 
 
Summary: ILD by HRCT occurs in more than half of SSc 
patients. Both NSIP and UIP occur in SSC interstitial lung 

disease, although NSIP predominates. Fibrosis and ILD by 
HRCT predicted mortality in multiple studies, although 
other factors (e.g. male sex, smoking and low FVC) 
contribute significantly as well. Quantitative lung HRCT 
represents a new potentially useful application of HRCT. 
 

Discussion 
Our literature review of HRCT of the lungs included 
dermatomyositis/polymyositis, rheumatoid arthritis, 
Sjogren’s syndrome, SLE, and SSc. It allowed cross-
disease qualitative comparisons of HRCT findings and 
examination of prognostic factors which included HRCT. 
 
While HRCT was the sole imaging modality used in this 
review, other modalities were also considered. As noted 
above, MRI correlates well with HRCT of the lungs 
(r=0.83-0.85). Further while MRI is more sensitive than 
HRCT, it is less specific. In one SSc study, sensitivity of MRI 
vs. HRCT was 100%, while specificity was 60%. Also, MRI 
is more expensive than MRI’s 
 
Also, as noted above,ultrasound of the lungs, while being 
increasingly used, needs validation in the lungs before it 
goes into common use. Further, it remains operator 
dependent, another source of variability. 116. 
 
A Taiwanese nationwide cohort study examined the 
incidence risk of ILD in those newly diagnosed with 
systemic autoimmune rheumatic diseases and found that 
the incidence risk of ILD was greatest among patients 
with SSc, followed by DM, PM, RA, and SLE. (39). This 
differed somewhat from our study where the prevalence 
of ILD was highly variable (table 1 – e.g., SLE: 13% – 
85%; SSC: 25 – 77%). .39  
 
Multivariable analyses in the Taiwanese study. showed 
that the risk of ILD was increased among patients with 
SSc (HR, 172.63), DM (HR, 119.61), PM (HR, 84.89), SLE 
(HR, 32.18), Sjo (HR, 17.54), or RA (HR, 8.29)39. In 
Sjogren’s syndrome, the ratio was essentially 1 (HR 0.95) 
while in RA. UIP predominated (HR 0.80). 
 
A study by Kim et al (2002) supported these results, with 
NSIP more prevalent in SSc and PM/DM, and less so in 
Sjogren’s or SLE (NSIP was still more prevalent). UIP was 
more common in RA patients 117. 
 
Fang et al. and Flaherty et al., in their studies, addressed 
the controversy between NSIP and UIP. They pointed out 
that UIP is not always an accurate diagnosis when NSIP 
and UIP coexist, and NSIP can have regions of UIP. 
Therefore, a more standardized approach such as 
quantitative HRCT might give more definitive results. 
 
We also examined the descriptions of HRCT features in 
detail, independent of the disease setting. Table 2 points 
out that groundglass opacification and reticulation, while 
somewhat variable are common enough across the 
diseases so they cannot be used to differentiate among 
these connective tissue diseases At the same time, table 
2 demonstrates that some patterns, such as traction 
bronchiectasis seem to be most common in rheumatoid 
arthritis, Sjogren’s syndrome, and systemic sclerosis These 
detailed descriptions also pointed out some radiographic 
findings that were relatively specific, although sometimes 

https://pubmed.ncbi.nlm.nih.gov/?term=S%C3%A1nchez-Cano+D&cauthor_id=29322341
https://pubmed.ncbi.nlm.nih.gov/?term=S%C3%A1nchez-Cano+D&cauthor_id=29322341
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rare, among these connective tissue diseases. A finding 
lymphocytic interstitial pneumonia, for example, (table 2) 
should make one suspect the possibility that the patient 
has Sjogren’s syndrome or SLE 117. The presence of 
pleuritis might make one consider SLE. Organizing 
pneumonia was by far far the most common in 
dermatomyositis/polymyositis (table 1) Diffuse alveolar 
hemorrhage was found predominantly in Sjogren’s and 
SLE among the diseases we considered and should make 
one consider these diseases (when other causes such as 
pulmonary emboli, infections etc. have been ruled out) 
82,118. 
 
We examined whether HRCT features of the lung could 
be applied to support predictions of mortality (table 3). 
In 107 patients with dermatomyositis/polymyositis, UIPt 
was one component of predicting mortality; as mortality 
was also associated with older age, decreased FVC and 
DLCO ILD ( 21). Among 156 rheumatoid arthritis patients 
followed over 10.2 years, 25.6 % died and mortality 
was predicted by UIP as well as pleural effusions (55). In 
SSC, mortality was predicted by age, CRP, FVC and UIP 
(hazard ratio for UIP: 4.58) with a 5-year survival of 
81.1% (72). UIP prognosticate mortality. UIP 
prognosticates mortality in RA, Sjogren’s syndrome and 
SSc, , although often also associated with other factors, 
gender 75. Oftentimes, PFTs can be used as an additional 
tool to better evaluate lung involvement and assist in 
prognosis. In SSc, the combination of fibrosis on HRCT plus 
decreasing FVC is a logical and prognostic finding 115. In 
SLE, NSIP associates with poor prognosis and, alveolar 
hemorrhage alone also signals a very poor prognosis 
81,82. 
 
The lower half of table 3, indicates the details of the 
HRCT which were associated with mortality. On careful 
examination, however, these details generally supported 
the subsetting of the upper half of the table. For 
example, UIP correlated with mortality in RA as did 
honeycombing, extensive fibrosis and bronchiectasis; 
these latter three details are all elements of UIP. As 
another example in SLE, details correlated ground glass 
opacities and extensive fibrosis with mortality, and these 
are elements of NSIP. 
 
Winstone et al. conducted a systematic review of 
predictors of mortality in scleroderma ILD. That study 
supported ours, although our study included more studies 
and more patients. HRCT (specifically the extent of 
fibrosis and presence of honeycombing) predicted 
mortality, while age, low FVC, low DLCO and male 

gender were also predictors 40. A review by Walsh et al. 
concluded traction bronchiectasis and the extent of 
honeycombing (associated with UIP), together with 
DLCO<45%, in CTD-ILD, were associated with mortality. 

 
A strength of our review is that it examined the HRCT of 
the lung across five connective tissue diseases and sought 
to go beyond a description of HRCTs of the lung to use 
them for prognosis. Examining across these five 
connective tissue diseases also allowed some qualitative 
comparisons. 
 
There are also limitations. We chose to examine the 
literature from 1993 on as there had been SLRs and 
meta-analyses prior to that date. This scoping literature 
review faced challenges typical of such an approach. 
Including a limited number of relevant studies. Also, 
diagnoses lacked uniformity, HRCT instruments varied 
widely, and HRCT methods and definitions inconsistent, 
often poorly described, and changed over time. Clearly, 
more standardization and quantitation of the HRCT of 
the chest are needed. Also, given the highly variable 
data, a meta-analysis was not possible or appropriate. 
In the future, when the HRCT quantitative methods are 
standardized, a meta-analysis may yet be possible. 
Finally, we examined mortality rather than worsening ILD 
in our predictive examination as we thought that 
mortality was both more important and a more solid 
endpoint. 
 

Conclusion  
ILD/increased fibrosis, by HRCT, is relatively common in 
DM/PM, RA, SJS, SLE, and SSc and plays a significant 
role in mortality. Specific occurrences such as UIP (RA), 
increased skin involvement (SSC), diffuse alveolar 
hemorrhage (SLE) and MDA5 (DM) also affected 
mortality. 
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