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abstract
Background: Many patients come with respiratory symptoms of cough, expectoration and shortness of breath. They also exhibit 
history of risk factors like smoking etc. but on spirometry they do not meet spirometric criteria of chronic obstructive pulmonary 
disease (COPD). GOLD 2023 updates have considered such patients in the category of pre-COPD and preserved ratio impaired 
spirometry (PRISm) and advised to treat and follow these patients and try to prevent them from progressing to COPD. With this 
objective we tried to look for PRISm and its characteristics in our area.

Material and methods: We analyzed the spirometric pattern of all the patients who underwent spirometry in our institution (GS 
Medical College & Hospital, Pilkhuwa) from January 2022 to December 2022. After applying inclusion and exclusion criteria, the 
patients were divided into three groups: (I) Normal Group: Patients having post bronchodilator FEV1/FVC ratio ≥ 0.7 and normal 
FEV1 and FVC. (II) PRISm Group: Patients having post bronchodilator FEV1/FVC ratio ≥ 0.7 but decreased FEV1 (< 80 %) and / or 
FVC (< 80 %). (III) Unrevealed COPD Group: Patients having post bronchodilator FEV1/FVC ratio < 0.7 irrespective of FEV1 and 
FVC. Data observed was compared among various groups and analyzed for various parameters.

Results: A total of 986 patients underwent spirometry between 1st January 2022 and 31st December 2022. Of this, 302 patients 
were not considered for study because of exclusion criteria. 684 patients were considered for the study, of whom 261 (38.16%) 
had normal spirometry, 207 (30.26%) were in the PRISm group and 216 (31.58%) were found to have unrevealed COPD.

conclusion: Occurrence of PRISm is quite high (30.26%) in patients undergoing spirometry for various reasons in our area. 
Higher age and higher BMI may have contributed to the observations. Additionally, a considerable number of patients (31.58%) 
were found to have unrevealed COPD. Another finding is that smoking history is seen in more than 70% of male subjects in both 
PRISm and unrevealed COPD groups. However, the results need confirmation in more studies from different geographical areas.
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introduction

Chronic obstructive pulmonary disease (COPD) has 
been recognized as a third leading cause of mortality 
globally [1]. It is second leading cause of mortality and 
death and Disability-Adjusted Life Years (DALYs) in 
India [2]. It is often diagnosed late because of various 
reasons. One of the most important reasons is that 
symptoms start much earlier than the actual diagnosis 
of COPD is made on spirometry. One study in the UK has 
shown that the average duration of start of symptoms 
and diagnosis of COPD is five years. It takes even more 
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time in India. The actual changes in the lung may start 
even fifteen years before a spirometric diagnosis can be 
made. It is for this reason that it is important to recognize 
conditions like pre-COPD and preserved ratio impaired 
spirometry (PRISm) early. On an average 50% of the 
patients in PRISm category turn into frank COPD. If we 
take preventive measures early and avoid risk factors, a 
lot of patients could be saved from developing COPD.

Spirometry is an important part of pulmonary function 
tests. It is the most standardized objective and 
dependable test for the diagnosis and management of 
diseases having airflow limitation [3]. We have been 
using spirometry to diagnose obstructive lung diseases 
for long. It is also used to categorize the severity of 
COPD and asthma. But sometimes the spirometric 
pattern is such that FEV1/FVC is normal i.e., equal to or 
greater than 0.7 (post bronchodilator) but FEV1 and/ 
or FVC are less than 80 %. These patients in whom post 
bronchodilator FEV1/FVC ratio is ≥ 0.7 but FEV1 and/ 
or FVC less than 80% are termed as patients having 
PRISm. This is also called restrictive or unclassified 
pattern. But only 20-30% of these actually develop 
restrictive lung disease. The majority of them develop 
obstructive lung disease.

Although PRISm patients do not meet spirometric 
criteria of COPD, they have a lot of COPD symptoms 
and associated increased respiratory symptoms, 
comorbidities and mortality [4]. PRISm patients with 
restrictive pattern of spirometry are known to have 
lower quality of life even when they are asymptomatic 
[5]. A lot of PRISm patients are actually missed [6].

Patients with PRISm, when followed up for long 
duration, have three consequences: (I) About one-third 
of the patients develop COPD stage 0 to 4 [7], (II) Some 
patients account for increased cardiovascular disease 
burden [6], (III) Some patients recover and have normal 
spirometry.

Prevalence of PRISm is different in different communities 
and different geographical areas depending upon 
the risk factors. The PRISm patients may have some 
specific characteristics responsible for their PRISm 
status. By finding out the prevalence and the specific 
characteristics of PRISm patients, we would be able 
to make out, if needed, a screening strategy to identify 
PRISm patients and help them avoid progressing to 
COPD.

In this context we carried out a retrospective 
observational study in all patients who underwent 
spirometry in our institute for various reasons.

Material and methods

All patients who underwent spirometry in our institution 
(GS Medical College & Hospital, Pilkhuwa) from January 
2022 to December 2022 for different reasons were 
considered for study. HELIOS 401 spirometer from 
Recorders and Medicare was used for spirometry. The 
study has been approved by the ethical committee of 
the institute. Informed consent was obtained from each 
patient.

Those patients who were less than forty years of age or 
were already diagnosed cases of COPD or asthma or any 
other respiratory disease were not considered. Data of 
each patient included age, sex, weight, height, smoking 
history, biomass fuel exposure and the comorbidities.

Inclusion criteria: All patients more than 40 years of age, 
patients not already diagnosed cases of COPD or asthma 
or any other respiratory disease so far. 

Exclusion criteria: All patients less than 40 years of age. 
Already diagnosed cases of COPD or asthma or any 
other respiratory disease.

All patients were divided into three groups: (I) Normal 
Group: Patients having post bronchodilator FEV1/
FVC ratio ≥ 0.7 and normal FEV1 and FVC. (II) PRISm 
Group:  Patients having post bronchodilator FEV1/FVC 
ratio ≥ 0.7 but decreased FEV1 (< 80 %) and / or FVC 
(< 80 %). (III) Unrevealed COPD Group: Patients having 
post bronchodilator FEV1/FVC ratio < 0.7 irrespective 
of FEV1 and FVC.

Data observed was compared among various groups 
and analyzed for various parameters.

Results

A total of 986 patients underwent spirometry from 
1st January 2022 to 31st December 2022. Of these, 302 
patients were not considered for study because of 
exclusion criteria. 684 patients were considered for the 
study, of whom, 261 (38.16%) had normal spirometry, 
207 (30.26%) were in the PRISm group and 216 
(31.58%) were found to have unrevealed COPD (Figures 
1 and 2).

Mean age of the patients in three groups were 53.55, 
54.58 and 65.46 years in normal, PRISm and unrevealed 
COPD group respectively. Male and female patients 
were 115 (44.06%) & 146 (55.94%) in normal group; 
104 (50.24%) & 103 (49.76%) in PRISm group and 156 
(72.22%) & 60 (27.78%) in unrevealed COPD group 
respectively (Table 1).
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Figure 1: Demographics of study subjects.

Figure 2: Results of spirometry.

Table 1: Based on demography.

Normal PRISm
Unrevealed 

COPD

No. of patients 
= 684

261 
(38.16%)

207 
(30.26%)

216 
(31.58%)

Mean age 
(Years) 53.55 54.58 65.46

No. of males 115 
(44.06%)

104 
(50.24%)

156 
(72.22%)

No. of females 146 
(55.94%)

103 
(49.76%) 60 (27.78%)

Average BMI in male patients was 25.73 kg/m2, 26.59 kg/
m2 and 19.47 kg/m2 in normal, PRISm and unrevealed 
COPD groups respectively. In females average BMI was 
29.39 kg/m2, 26.60 kg/m2 and 23.91 kg/m2 in normal, 
PRISm and unrevealed COPD groups respectively (Table 
2).

Male patients gave smoking history in 55 (47.82%), 
76 (73.07%), 113 (72.43%) in normal, PRISm and 
unrevealed COPD groups respectively. Females gave 
smoking history in 4 (2.73%), 4 (3.88%), 5 (8.33%) 

in normal, PRISm and unrevealed COPD groups 
respectively (Table 3).

Table 2: Based on height, weight and BMI.

Normal PRISm Unrevealed 
COPD

Mean height of 
males (cms) 165.90 168.50 168.82

Mean weight of 
males (kgs) 71.52 75.56 63.53

Mean BMI (Males) 
in kg/m2 25.73 26.59 19.47

Mean height of 
females (cms) 155.65 154.60 153.50

Mean weight of 
females (kgs) 71.14 63.60 56.51

Mean BMI 
(Females) in kg/m2 29.39 26.60 23.91

Table 3: Based on smoking history.

Smoking history Normal PRISm Unrevealed 
COPD

 Males 55 
(47.82%)

76 
(73.07%)

113 
(72.43%)

Females 4 (2.73%) 4 (3.88%) 5 (8.33%)

No biomass exposure was reported in males. Biomass 
fuel exposure history in females was 65 (44.52%), 
48 (46.60%), 28 (46.66%) in normal, PRISm and 
unrevealed COPD groups respectively (Table 4).

Table 4: Based on biomass fuel exposure history.
History of 
biomass 
fuel use

Normal PRISm Unrevealed 
COPD

Males 00 (0 %) 00 (0 %) 00 (0 %)

Females 65 (44.52%) 48 (46.60) 28 (46.66%)

Lung function test in males showed mean FVC of 
87.70%, 68.37%, and 61.22% predicted in normal, 
PRISm and unrevealed COPD groups respectively. FEV1 
was 84.80%, 58.75% and 35.43% predicted respectively 
in the three groups. Mean FEV1/FVC % predicted was 
96.90, 86.00, 58.11 in normal, PRISm and unrevealed 
COPD groups respectively. (Table 5, Figure 3)

Table 5: Based on lung function test (Males).
Lung 
function test Normal PRISm Unrevealed 

COPD

Mean FVC % 
predicted 87.70 68.37 61.22

Mean FEV1 
% predicted 84.80 58.75 35.43

MeanFEV1/
FVC % 
predicted

96.90 86.00 58.11
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Figure 3: Lung function test (males).

Lung function test in females showed mean FVC of 
94.57%, 65.20%, and 54.45% of predicted in normal, 
PRISm and unrevealed COPD groups respectively. 
FEV1 was 90.65%, 57.11% and 36.32% of predicted 
respectively in the three groups. Mean FEV1/FVC 
percentage predicted was 95.85, 88.39, 65.81 in normal, 
PRISm and unrevealed COPD groups respectively (Table 
6, Figure 4).

Table 6: Based in lung function test (Females).
Lung function 
test

Normal PRISm
Unrevealed 

COPD

Mean FVC % 
predicted 94.57 65.2 54.45

MeanFEV1 % 
predicted 90.65 57.11 36.32

Mean FEV1/FVC 
% predicted 95.85 88.39 65.81

Figure 4: Lung function test (females).

Discussion

There has been some variability in the definition of 
PRISm itself. Some studies have considered FVC < 80% 
along with FEV1/FVC ≥70% as PRISm criterion [8, 9]; 
whereas others used FEV1 < 80% with FEV1/FVC ≥70% 
as PRISm criterion [10, 11], but it has been observed that 
isolated fall in FVC or FEV1 is rare and both usually fall 
concomitantly [12, 13]. In our study we have considered 
the definition of PRISm as; if either FVC or/and FEV1 
were less < 80% and FEV1/FVC was ≥70%.

Some studies have used pre bronchodilator spirometry 
as database and others have used post bronchodilator 
spirometry. Schwartz et al while analyzing the data in 
a Spirometry Database considered pre bronchodilator 
values [14], Park et al [15] has also done his research 
on the basis of pre bronchodilator values. But Labaki 
et al used post bronchodilator values in his study [16]. 
We have conducted our study on post bronchodilator 
spirometry.

Patients who have been seen to be having combined 
pulmonary fibrosis with emphysema (CPFE) on HRCT 
usually have PRISm pattern on spirometry [15]. Pre 
COPD is the term used for patients who have structural 
and functional changes along with history of risk factors 
like smoking but normal spirometry. We found that 
more than 70% of males in both PRISm and Unrevealed 
COPD groups had smoking history, which may have 
contributed to the observation of abnormal spirometric 
pattern in these patients. Patients who have a history 
of smoking or frequent childhood infection are more 
prone to develop COPD or cardiovascular diseases.

Wan et al has estimated occurrence of PRISm in 6.6 to 
17.6% of general population [17]. Quanjer et al also 
shared similar views [18]. Our study showed a much 
higher prevalence (30.26%), which is because we 
considered patients in a higher age group i.e., above 
forty years of age. PRISm patients had much higher 
BMI both in male and female group (26.59 and 26.60 
respectively) than the unrevealed COPD group (19.47 
and 23.91 respectively). This higher body mass index 
might have been the reason for decreased FVC and 
consequently lower FEV1 also, thus resulting in a higher 
number of PRISm patients in this study. Similar views 
have also been shared by Adibi et al in their study [19]. 
Further, Unrevealed COPD patients belonged to a higher 
age group (mean age 65.46 years) than normal and 
PRISm group (mean age 53.55 years and 54.58 years 
respectively). Similar observations were made by Park 
et al [15] Thus, higher age and higher BMI may have 
contributed to an increased occurrence of PRISm in our 
study.

Lung functions in males showed lower values of mean 
FVC (68.37% predicted) and mean FEV1 (58.75% 
predicted) in PRISm group than normal group (mean 
FVC 87.70 and mean FEV1 84.80% predicted). In females 
also, PRISm patients had lower values of mean FVC 
(65.20% predicted) and mean FEV1 (57.11% predicted) 
than normal group (mean FVC 94.57 and mean FEV1 
90.65% predicted). Similarly, in males Unrevealed 
COPD group has lower values of mean FVC and mean 
FEV1 (FVC 61.22 and FEV1 35.43 % predicted) than 
PRISm group (FVC 68.37 and FEV1 58.75% predicted). 
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In female patients also Unrevealed COPD group has 
lower values of mean FVC and mean FEV1 (FVC 54.45 
and FEV1 36.32% predicted) than PRISm group (FVC 
65.20 and FEV1 57.11 % predicted).

Similar observations were made by Park et al [15] who 
observed FVC was lower in the PRISm (72.55% predicted) 
group than the normal group (92.96 %). Similar results 
were seen in FEV1 values also on comparison of the 
groups. Thus, patients in both PRISm and unrevealed 
COPD groups had lower mean spirometric values of 
FEV1, FVC and FEV1/FVC respectively as compared to 
those of the patients in the normal group.

Expectedly, the mean values of FVC, FEV1, and FEV1/FVC 
of the unrevealed COPD group were lower than those 
of the PRISm patients on account of the very nature of 
the disease categories with PRISm patients basically 
preserving FEV1/FVC ratio and the COPD patients 
having a variable element of airflow obstruction.

Strength of the study

Not many studies on PRISm have been conducted in our 
country. This study highlights the need for appropriate 
treatment of patients who present with symptoms 
suggestive of COPD but lack spirometric proof of COPD. 
It may help ignite interest for further studies on this 
aspect as GOLD 2023 updates also have put an emphasis 
on identification of PRISm patients.

limitations of the study

The study has been conducted in one Medical College 
and needs to be substantiated from different institutions 
across the country. Further follow up of these patients 
is needed to understand how many of these patients 
progress into COPD or revert back to normal spirometry. 
Emphasis should be put on knowing the factors 
influencing the progression of PRISm patients.

conclusion

Occurrence of PRISm is quite high (30.26%) in patients 
undergoing spirometry for various reasons in our area. 
Higher age and higher BMI may have contributed to the 
observations. In addition, a considerable number of 
patients (31.58%) were found to have Unrevealed COPD. 
Another finding is that smoking history is seen in more 
than 70% of male subjects in both PRISm and Unrevealed 
COPD groups. However, the results need confirmation 
in more studies from different geographical areas.
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