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Abstract 
Background: Chronic Obstructive Pulmonary Disease (COPD) is a major global health burden. Pre-COPD and 
Preserved Ratio Impaired Spirometry (PRISm) are early respiratory conditions that may progress to COPD. 
Objective: This study aimed to assess the prevalence and characteristics of PRISm among smokers and non-
smokers aged 18 and above years at The Oxford Medical College Hospital and Research Centre. 
Methods: A descriptive study was conducted over six months. Spirometry was used to identify PRISm 
(FEV1/FVC ≥ 0.7 with FEV1 < 80%). Demographic, BMI, and smoking data were analyzed. 
Results: The study encompassed 100 participants, with 56% male and 44% female. With a majority of males 
are non-smokers. Majority PRISm subjects were overweight (BMI 25-29.9). The mean age group of study 
population was 48.01±17.29 with the majority of the population was ≥45 years old. PRISm subjects showed 
moderate obstruction (FEV1 50-79%) and prevalent small airway disease. 
Conclusion: PRISm is associated with small airway disease and may transition between normal and obstructive 
spirometry. Early identification and intervention are crucial to mitigating COPD progression. Further research is 
needed on long-term outcomes and treatment strategies. 
Keywords: PRISM, COPD, Pre-COPD, Small Airway Disease, Obesity. 
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Introduction 

The societal and economic impact of chronic 
obstructive pulmonary disease (COPD) is 
substantial, however, despite the significant 
knowledge we have gained about the inflammatory 
and structural changes in both the airway and 
alveoli, we continue to struggle with the early 
identification of people suffering from this 
respiratory disease [1,2]. The presence of non-fully 
reversible airflow limitation {i.e. FEV1/FVC <0.7 
post bronchodilation} measured by spirometry 
confirms the diagnosis of COPD. Yet, some 
individuals may present with structural lung lesions 
(e.g., emphysema) and/or physiological 
abnormalities (including low-normal FEV1, gas 
trapping, hyperinflation, reduced lung diffusing 
capacity and/or rapid FEV1 decline) without 
airflow obstruction (FEV1/FVC ≥ 0.7 post-

bronchodilation). These subjects are labelled ‘Pre-
COPD’. The term ‘PRISm’ (Preserved Ratio 
Impaired Spirometry) has been proposed to identify 
those with normal ratio but abnormal spirometry. 
Subjects with Pre-COPD or PRISm are at risk of 
developing airflow obstruction over time, but not 
all of them do. Research is needed to determine 
what is the best treatment for these individuals 
(beyond smoking cessation) [3]. This term 
describes individuals with preserved ratio 
(FEV1/FVC ≥ 0.7 after bronchodilation) but 
impaired spirometry (FEV1 and/or FVC < 80% of 
reference, after bronchodilation) [4,5]. The 
prevalence of PRISm in population-based studies 
ranges from 7.1% to 20.3%, [4] and is particularly 
high in current and former smokers, associated with 
both high and low body mass index values. PRISm 
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is associated with increased all-cause mortality. 
PRISm is not always a stable phenotype and can 
transition to both normal and obstructed spirometry 
over time [4]. Not all individuals with pre-COPD 
or PRISm will eventually develop fixed airflow 
obstruction over time (and hence COPD) but they 
should be considered “patients” (because they 
already suffer symptoms and/or have functional 
and/or structural abnormalities) and, as such, they 
deserve care and treatment [6]. 

Need for Study: 

This study hence aims at studying the people, aged 
18 and above years smokers and nonsmokers 
without chronic respiratory illness with preserved 
ratio impaired spirometry, presenting to The 
Oxford Medical College Hospital and Research 
Centre. This study will not only expand our 
knowledge regarding PRISm in evaluation and 
decreasing future assessment involved in the 
development of COPD but also pave way for 
further research about the early intervention and 
future occurrence of disease. 

Chronic Obstructive Pulmonary Disease (COPD) is 
now one of the top three causes of death worldwide 
and 90% of these deaths occur in low- and middle-
income countries (LMICs) [7,8]. More than 3 
million people died of COPD in 2012 accounting 
for 6% of all deaths globally. COPD represents an 
important public health challenge that is both 
preventable and treatable. COPD is a major cause 
of chronic morbidity and mortality throughout the 
world; many people suffer from this disease for 
years and die prematurely from it or its 
complications. Globally, the COPD burden is 
projected to increase in coming decades because of 
continued exposure to COPD risk factors and aging 
of population. [9]  

Clinical diagnosis of COPD without spiro-metric 
confirmation results in the inaccurate diagnosis of 
COPD and inadequate/inappropriate treatments. It 
has been suggested that spiro-metric criteria are 
also insensitive to identifying patients who suffer 
significant respiratory morbidity from non-
asthmatic obstructive lung disease. Spirometry is 
the most validated diagnostic tool for identifying 
COPD. [10] Spirometry has prognostic 
implications with spiro-metric measures such as 
FEV1/FVC6 and FEV1 predicting the risk of 
COPD exacerbations and mortality at the 
population level even though they do not perform 
well at the individual level. [11,12] While not all 
persons exposed to high levels of noxious particles, 
such as tobacco smoke and other environmental 
pollutants, will develop COPD as identified by 
spiro-metric cutoffs, a subset of people with such 
exposures will also have inadequate repair 
processes that lead to airway remodelling and 
chronic inflammatory changes and resulting 

respiratory disease.13,14 Spirometry does not 
always correlate with symptoms, and often, 
particularly in the early stages of the disease, it is 
normal or almost normal despite significant lung 
pathology. the presence of non-fully reversible 
airflow limitation {i.e FEV1/FVC <0.7post 
bronchodilation} measured by spirometry confirms 
the diagnosis of COPD. Yet, some individuals may 
present with structural lung lesions (e.g., 
emphysema) and/or physiological abnormalities 
(including low-normal FEV1, gas trapping, 
hyperinflation, reduced lung diffusing capacity 
and/or rapid FEV1 decline) without airflow 
obstruction (FEV1/FVC ≥ 0.7 post-
bronchodilation).  

These subjects are labelled ‘Pre-COPD’. The term 
‘PRISm’ (Preserved Ratio Impaired Spirometry) 
has been proposed to identify those with normal 
ratio but abnormal spirometry [4,5]. PRISm was 
defined as the ratio of forced expiratory volume in 
the first second to forced vital capacity 
(FEV1:FVC) greater than or equal to 0.70 and 
FEV1 less than 80% predicted; obstructive 
spirometry FEV1:FVC ratio of less than 0.70; and 
normal spirometry FEV1:FVC ratio greater than or 
equal to 0.7 and FEV1 greater than or equal to 80% 
predicted.15Subjects with Pre-COPD or PRISm are 
at risk of developing airflow obstruction over time, 
but not all of them do.3,4 PRISm is associated with 
increased all-cause mortality. PRISm is not always 
a stable phenotype and can transition to both 
normal and obstructed spirometry over time.5 

Methods and Methodology 

Objectives 

1. To screen patients with PRISm (preserved 
ratio and impaired spirometry) among smokers 
and non-smokers, presenting to tertiary care 
hospital. 

2. To identify risk factors for PRISm 

Study Design: Descriptive study for a period of 6 
months. 

Research Location: The Oxford Medical College 
Hospital and Research Centre, Bangalore. 

Patient Selection 

Inclusion Criteria: 

Patients who included in the spirometry 

1. Individuals aged 18 years and above, who have 
given consent for the study. 

2. Smokers and Non-smokers. 

Exclusion Criteria: 

1. Patients with FEV1/FVC less than 70% 
2. Patients in whom spirometry is contra-

indicated 
3. Patients with chronic respiratory illness like 
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diagnosed COPD, Asthma, Bronchiectasis etc 

All patients presenting to hospital with above 
mentioned inclusion criteria were included and 
their data collected. 

Patients falling into PRISm criteria as per COPD 
GOLD 2023 GUIDELINES were studied based on 
the data collected.  

Results and Observation 

  

 
Figure 1: Age, Gender, BMI and Smoking Habit distribution among study population 

 
Table 1: Distribution of smokers based on pack-years of smoking 

Pack years  Frequency Percentage 
<20 10 27.02% 
20-40 13 35.13% 
40-60 13 35.13% 
>60 1 2.70% 

P value-0.002, statistically significant 

Among smokers – majority had a Pack year between 20-60, with an average of 32.7 pack years.  

Table 7: Distribution of study population with SAD 
Fef (25-75) Frequency  Percentage  
<60 83 83 % 
≥60 17 17 % 

P value- <0.0001, statistically highly significant 
 
The study encompassed 100 participants, with 56% 
male and 44% female. With a majority of males are 
non-smokers. Among smokers there was an 
average of 32.7 pack years. The mean age group of 

study population was 48.01±17.29 with the 
majority of the population was ≥45 years old. 
Majority PRISm subjects were overweight (BMI 
25-29.9). MMRC grade 2 was predominant. PRISm 
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subjects showed moderate obstruction (FEV1 50-
79%) and prevalent small airway disease. 

Discussion 

PRISm, defined by FEV1/FVC ≥ 0.70 and FEV1 < 
80% predicted, has been recognized as a distinct 
spirometric phenotype associated with small airway 
disease and reduced lung function. Our study found 
a significant association between PRISm and 
overweight individuals, with a notable prevalence 
in non-smokers. These findings align with existing 
literature that suggests PRISm is not solely linked 
to smoking history but may also be influenced by 
metabolic factors, airway remodeling, and other 
environmental exposures. 

A study by Zhao et al. (2021) identified PRISm as 
a transitional state with significant correlations to 
small airway dysfunction. Our findings are 
consistent with their conclusions, particularly 
regarding the presence of moderate airway 
obstruction and small airway disease in PRISm 
subjects. Similarly, their study highlighted that 
individuals with PRISm may have a higher risk of 
developing symptomatic lung disease, even in the 
absence of traditional COPD risk factors like 
smoking. [16] 

Casaburi et al. (2018) further explored the impact 
of smoking history on PRISm progression. Their 
study demonstrated that smokers with PRISm had a 
higher likelihood of progressing to COPD 
compared to non-smokers, suggesting that smoking 
exacerbates airway remodeling and lung function 
decline. [17] Our study also observed differences in 
PRISm prevalence between smokers and non-
smokers, reinforcing the role of smoking as a 
potential modifier of disease trajectory. However, it 
is worth noting that a substantial proportion of non-
smokers in our cohort also exhibited PRISm, 
indicating the need to explore additional risk 
factors beyond smoking. 

A study analyzing data from the Korean National 
Health and Nutrition Examination Survey found 
that smokers with PRISm had an average of 26.0 ± 
20.2 pack-years, which was significantly higher 
than the 21.2 ± 18.0 pack-years observed in 
smokers with normal spirometry. However, this 
was lower than the 30.7 ± 22.9 pack-years seen in 
smokers with chronic obstructive pulmonary 
disease (COPD). [18] Our study also exhibits pack-
year average of about 32.7. This suggests that 
increased smoking exposure, as indicated by higher 
pack-years, is associated with a greater likelihood 
of developing PRISm and COPD  

In a study by Sara et al. (2020), obesity was 
identified as a contributing factor to PRISm, 
particularly in low- and middle-income countries 
(LMICs). Their findings suggested that excess 
body weight may alter lung mechanics, 

contributing to reduced lung volumes and impaired 
spirometry despite a preserved FEV1/FVC ratio. 
[19] This aligns with our observation that the 
majority of PRISm subjects in our study were 
overweight, emphasizing the complex interplay 
between metabolic health and lung function. The 
relationship between obesity and PRISm warrants 
further exploration, particularly in regions with 
high obesity rates and limited healthcare access. 

PRISm has been recognized as a dynamic 
condition, capable of transitioning between normal 
spirometry and obstructive lung disease over time. 
Our study supports this notion, as PRISm subjects 
exhibited variable lung function patterns, some 
with signs of small airway disease that could 
potentially progress. This aligns with previous 
findings indicating that PRISm is an unstable 
phenotype, with some individuals developing 
COPD while others revert to normal spirometry. 
Understanding the factors that drive these 
transitions remains a critical area for future 
research. [20] 

Moreover, PRISm is associated with increased all-
cause mortality and respiratory morbidity, as 
suggested by previous epidemiological studies. The 
clinical significance of PRISm extends beyond 
spirometric abnormalities, as affected individuals 
may experience respiratory symptoms, reduced 
exercise capacity, and increased healthcare 
utilization. Despite this, PRISm remains 
uderrecognised in clinical practice, highlighting the 
need for improved screening and early intervention 
strategies. [21] 

Limitations: Many studies on PRISm, including 
ours, are cross-sectional, which limits the ability to 
establish causal relationships between PRISm and 
its risk factors or progression to COPD. 
Longitudinal studies are needed to better 
understand its natural history. Our study was 
conducted at a single tertiary care hospital, which 
may limit the generalizability of findings to broader 
populations. Multi-center or population-based 
studies would provide more representative data. 
The dynamic nature of PRISm suggests that some 
individuals transition to normal or obstructive 
spirometry over time. Without long-term follow-
up, we cannot determine the proportion of patients 
who progress to COPD. While smoking and obesity 
were examined as risk factors, other contributors 
such as air pollution, occupational exposures, and 
genetic predispositions were not extensively 
analyzed. Patients presenting to a tertiary care 
hospital may have different health-seeking 
behaviors or disease severity compared to the 
general population, potentially skewing the results. 

Conclusion 

Our study underscores the significance of PRISm 
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as an early indicator of impaired lung function, 
particularly in overweight individuals. The findings 
align with existing literature, demonstrating its 
association with small airway disease, smoking 
history, and metabolic factors. Although not all 
individuals with PRISm progress to COPD, they 
exhibit structural and functional abnormalities that 
warrant medical attention. Recognizing PRISm as a 
distinct clinical entity may improve early diagnosis 
and intervention, ultimately reducing the burden of 
chronic respiratory disease. Further research is 
needed to elucidate the long-term outcomes of 
PRISm and to develop targeted strategies for its 
management. 

References 

1. Soriano JB et al. Prevalence and attributable 
health burden of chronic respiratory diseases, 
1990-2017: a systematic analysis for the 
Global Burden of Disease Study 2017. Lancet 
Respir Med. 2020; 8(6):585-596.  

2. Martinez FJ et al. Treatment Trials in Young 
Patients with Chronic Obstructive Pulmonary 
Disease and Pre-Chronic Obstructive 
Pulmonary Disease Patients: Time to Move 
Forward. Am J Respir Crit Care Med 2022; 
205(3): 275-87.  

3. Wan ES, Castaldi PJ, Cho MH, et al. 
Epidemiology, genetics, and subtyping of 
preserved ratio impaired spirometry (PRISm) 
in COPDGene. Respir Res 2014; 15(1): 89. 

4. Wan ES. The Clinical Spectrum of PRISm. 
Am J Respir Crit Care Med 2022; 206(5): 524-
5. 

5. Han MK et al. Bronchodilators in Tobacco-
Exposed Persons with Symptoms and 
Preserved Lung Function. N Engl J Med 2022; 
387(13):1173-84. 

6. Halpin DMG et al. The GOLD Summit on 
chronic obstructive pulmonary disease in low- 
and middle- income countries. Int J Tuberc 
Lung Dis 2019; 23(11): 1131-41. 

7. Meghji J et al. Improving lung health in low-
income and middle-income countries: from 
challenges to solutions. Lancet 2021; 
397(10277): 928-40. 

8. Mathers CD, Loncar D. Projections of global 
mortality and burden of disease from 2002 to 
2030. PLoS Med 2006; 3(11): e442. 

9. Celli BR et al. Standards for the diagnosis and 
treatment of patients with COPD: a summary 
of the ATS/ERS position paper. Eur Respir J. 
2004; 23(6):932-946.  

10. Hurst JR et al. Susceptibility to exacerbation in 
chronic obstructive pulmonary disease. N Engl 
J Med. 2010; 363:1128-1138.  

11. Prats E et al. Prognostic value of the six-
second spirometry in patients with chronic 
obstructive pulmonary disease: a cohort study. 
PLoS One. 2015; 10(10):e0140855.  

12. Smith BM et al. Association of dysanapsis 
with chronic obstructive pulmonary disease 
among older adults. JAMA. 2020; 
323(22):2268-2280.  

13. Kalhan R et al. Respiratory symptoms in young 
adults and future lung disease. The CARDIA 
Lung Study. Am J Respir Crit Care Med. 2018; 
197(12):1616-1624.  

14. Young KA et al. Pulmonary subtypes exhibit 
differential global initiative for chronic 
obstructive lung disease spirometry stage 
progression: the COPDGene® study. Chronic 
Obstr Pulm Dis. 2019; 6(5):414. 

15. Emily S Wan et al Association between 
Preserved Ratio Impaired Spirometry and 
Clinical Outcomes in US Adults JAMA. 2021 
Dec 14; 326(22): 2287-2298.doi: 
10.1001/jama.2021.20939. 

16. Zhao, Y., Chen, R., Wang, C., et al. (2021). 
Small airway dysfunction and PRISm: An 
emerging phenotype in chronic respiratory 
diseases. European Respiratory Journal, 57(2), 
2002585. 

17. Casaburi, R., Celli, B., Crapo, J. D., et al. 
(2018). Smoking-related lung disease: 
Differences between smokers with PRISm and 
those with normal spirometry. American 
Journal of Respiratory and Critical Care 
Medicine, 198(5), 590-593. 

18. Shin YY, Park S, Kim KJ, Rhee CK, Yoo KH, 
Jung KS, Lee JH. Clinical Characteristics and 
Medical Utilization of Smokers with Preserved 
Ratio Impaired Spirometry. Int J Chron 
Obstruct Pulmon Dis. 2023 Oct 6; 18:2187-
2194. doi: 10.2147/COPD.S425934. PMID: 
37822330; PMCID: PMC10563768. 

19. Sara, B. P., Singh, S., Gupta, N., et al. (2020). 
Obesity, PRISm, and lung function decline: 
Insights from an LMIC perspective. 
International Journal of COPD, 15, 1759-1767. 

20. Martinez, F. J., Han, M. K., Allinson, J. P., et 
al. (2019). Natural history of PRISm: A 
population-based study of transition between 
spirometric phenotypes. Thorax, 74(6), 517-
525. 

21. Nisha, K., Fabbri, L. M., Singh, D., et al. 
(2021). PRISm, COPD, and mortality risk: A 
longitudinal cohort study. Respiratory 
Medicine, 179, 106313. 

 

https://pubmed.ncbi.nlm.nih.gov/?term=Wan+ES&cauthor_id=34905031

