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INTRODUCTION



PRISm (Preserved Ratio Impaired Spirometry)

Ø FEV1/FVC ratio > 70%

Ø Predicted FEV1 < 80%

è COPD X

è FVC < 80%?



PRISm

Ø PRISm은 어디에? Restrictive pattern?

1 2 3 4 5 6

Normal
Obstructive

Restrictive
PRISm?

Time (sec)

Volume



PRISm = restrictive pattern?

Ø FVC predicted a reduced TLC with an accuracy of approximately 50%.

Swanney et al.
Chest

2004;126:1861-6



PRISm = restrictive pattern?

Ø FVC predicted a reduced TLC poorly

Aaron et al.
Chest

2019;115:869-73



PRISm

Ø FEV1/FVC ratio > 70%

Ø Predicted FEV1 < 80%

Ø Predicted FVC ?

èRestrictive?

èObstructive?



PRISm

Ø GOLD-Unclassified

[GOLD 2001 ver.]



PRISm



STUDIES



Wan et al.
Am J Respir Crit Care Med

2011;184:57-63

Ø COPDGene Study

 - Subjects with 10 or more pack-years of smoking

 - Age between 45 and 80 years

 - from 21 clinical centers throughout the United States

Prevalence of PRISm (GOLD-U): 9.1%



PRISm

Ø Characteristics of PRISm (GOLD-U)



PRISm

Ø Characteristics of PRISm (GOLD-U)



PRISm

Ø Characteristics of PRISm (GOLD-U)

Wan et al.
Am J Respir Crit Care Med

2011;184:57-63



PRISm

Ø PRISm (GOLD-U) vs. control

Wan et al.
Am J Respir Crit Care Med

2011;184:57-63



PRISm

Ø PRISm (GOLD-U) vs. COPD

Wan et al.
Am J Respir Crit Care Med

2011;184:57-63



PRISm

Ø Obese (BMI ≥ 30 kg/m2) 多 (58.6%)

Wan et al.
Am J Respir Crit Care Med

2011;184:57-63



Study I: Summary

Ø PRISm are a heterogeneous group with significant symptoms and 

functional limitation

Ø PRISm have increased BMI, reduced TLC, and diabetes.

Wan et al.
Am J Respir Crit Care Med

2011;184:57-63



Ø COPDGene Study

Ø HRCT scans

à Interstitial lung abnormalities (ILA): 8%
Washko et al.
N Engl J Med

2011;364:897-906



Washko et al.
N Engl J Med

2011;364:897-906

PRISm: 9%



ILA in PRISm

Ø ILA in GOLD-U

Washko et al.
N Engl J Med

2011;364:897-906



Prediction of ILA

Ø TLC à ILA ??

Washko et al.
N Engl J Med

2011;364:897-906



Study II: Summary

Ø PRISm sometimes have ILA, but usually do not have ILA.

Washko et al.
N Engl J Med

2011;364:897-906



Macaulay et al.
Resp Med

2013;107:1568-77

Ø Geisinger Health System (GHS)

- Integrated health system in Pennsylvania

 (3 hospitals, 40 clinics, 3 research centers – offers insurance coverage)

Ø COPD: defined by diagnosis code

Ø GOLD-U: ratio preserved (FEV1?)



PRISm (GOLD-U)

Macaulay et al.
Resp Med

2013;107:1568-77



PRISm (GOLD-U)

Macaulay et al.
Resp Med

2013;107:1568-77





Study III: Summary

Ø PRISm (GOLD-U)는 mild/moderate COPD와 견줄만 함 (동반질환, 의료이

용 및 약물 처방 등).

Macaulay et al.
Resp Med

2013;107:1568-77



Wan et al.
Resp Res

2014;15:89

Ø COPDGene (n=10,192) ß 2011년도의 약 4배



PRISm

Ø Prevalence of PRISm: 12.3%

Wan et al.
Resp Res

2014;15:89



Ø FVC predicted a reduced TLC poorly



Wan et al.
Resp Res

2014;15:89



Clustering analysis

[Non-Hispanic whites] [African Americans]

Wan et al.
Resp Res

2014;15:89



多





Study IV: Summary

Ø Normal Control < PRISm < COPD

Ø PRISm subjects are clinically and genetically heterogeneous.



Ø One institution in China (Ninth Hospital of Xi’an Affiliated Hospital of Xi’an 

Jiaotong University)

Wei et al.
Lung

2018;196:649-58



Wei et al.
Lung

2018;196:649-58

Ratio < 70%
FEV1 > 50%

증상: PRISm≈ early COPD



Imaging features in PRISm

Ø The percentage of the wall area (%WA)

Wei et al.
Lung

2018;196:649-58
%WA: PRISm≈ NL



Wei et al.
Lung

2018;196:649-58

LC: lung capacity
%LAA: the extent of emphysema of CT attenuation value below -950 HU



Wei et al.
Lung

2018;196:649-58

MLD: mean lung density
HI: emphysema heterogeneity index

Emphysema: PRISm≈ NL



Study V: Summary

Ø In terms of airway wall area and emphysema index, PRISm were 

essentially no different than those with chronic bronchitis without 

abnormal spirometry, whereas for symptoms, they are more like GOLD 

1 and 2 patients.

Wei et al.
Lung

2018;196:649-58



Park et al.
Resp Res

2018;19:185

Ø KNHANES – matched HIRA data

Ø 3-year follow-up



PRISm

Ø Prevalence of PRISm: 11.7% (COPD 배제 후)

Park et al.
Resp Res

2018;19:185

[Exclusion of COPD] 



Park et al.
Resp Res

2018;19:185



Park et al.
Resp Res
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Park et al.
Resp Res

2018;19:185



Study VI: Summary

Ø KNHANES showed that PRISm patients are likely to develop COPD

Ø PRISm should be monitored carefully, especially older patients and 

those with wheezing, regardless of lung function.

Park et al.
Resp Res

2018;19:185



Ø KNHANES (만 40세 이상)

Ø Euro Quality of Life-5D (EQ-5D)

Heo et al.
Medicine
2021;57:4



PRISm

Ø 1,875 had PRISm among 27,824 participants (6.7%)

Heo et al.
Medicine
2021;57:4



PRISm

Heo et al.
Medicine
2021;57:4



PRISm

Ø Poor QOL in PRISm

Heo et al.
Medicine
2021;57:4



PRISm

Ø Poor QOL in PRISm

Heo et al.
Medicine
2021;57:4



Heo et al.
Medicine
2021;57:4



Study VII: Summary

Ø KNHANES showed that PRISm have poor HR-QOL.

Ø Old age and low socioeconomic status play important roles in HR-QOL 

deterioration in PRISm.

Ø Early detection and intervention of PRISm can be done in order to 

preserve patient’s QOL.

Heo et al.
Medicine
2021;57:4



Wijnant et al.
Eur Respir J

2020;55:1901217

Ø Rotterdam Study (population-based prospective cohort)

Ø 2009-2018 (9 years)



Wijnant et al.
Eur Respir J

2020;55:1901217



PRISm

Wijnant et al.
Eur Respir J

2020;55:1901217



Wijnant et al.
Eur Respir J

2020;55:1901217



Wijnant et al.
Eur Respir J

2020;55:1901217

Mortality 



Study VIII: Summary

Ø PRISm is associated with rapid decline of lung function and increased 

mortality

Wijnant et al.
Eur Respir J

2020;55:1901217



Fortis et al.
Sci Rep

2020;10:5169

Ø COPDGene study

Ø 5-year follow-up



Low FVC/TLC in PRISm

Ø Prevalence of PRISm: 1,131 of 10,199 (11.1%)

Fortis et al.
Sci Rep

2020;10:5169



Low FVC/TLC in PRISm

Ø Characteristics of PRISm

Fortis et al.
Sci Rep

2020;10:5169



Fortis et al.
Sci Rep

2020;10:5169



Low FVC/TLC in PRISm

Fortis et al.
Sci Rep

2020;10:5169

Ø Progression to COPD



Low FVC/TLC in PRISm

Ø Exacerbation risk

Fortis et al.
Sci Rep

2020;10:5169



Low FVC/TLC in PRISm

Ø Survival rate

Fortis et al.
Sci Rep

2020;10:5169



Study IX: Summary

Ø Reduced FVC/TLCCT ratio in PRISm is associated with increased 

symptoms, radiographic emphysema and gas trapping, exacerbations, and 

progression to COPD.

Fortis et al.
Sci Rep

2020;10:5169



SUMMARY

Ø Definition of PRISm
: FEV1/FVC ratio >70% & FEV1 < 80%

Ø Characteristics of PRISm
: Heterogeneous group
: Restrictive vs. Obstructive
: PRISm (vs. control, vs. COPD)

Ø Prognosis of PRISm
: Can progress to COPD
: Variable (biomarker?)



With the Love of God, Free Humankind from Disease and Suffering

Thank you


