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Purpose: The best criterion for diagnosing airway obstruction in COPD, fixed ratio (FR:
FEV1/FVC<0.7) or lower limit of normality (LLN), remains controversial. We compared the
long-term evolution of COPD patients according to the initial obstruction criteria.
Patients and Methods: Between 2005 and 2008, we evaluated 1728 subjects over 45 years
of age with smoking history, pertaining to a primary care center. A total of 424 patients were
obstructive by FR, after a bronchodilator test. Of those, 289 patients met obstruction criteria
for both FR and LLN and were considered concordant patients (FR+LLN+), while 135
patients were obstructive by FR but non-obstructive by LLN and were defined as discordant
patients (FR+LLN-).

Results: Forty-eight patients (11.3%) were lost in follow-up, and 158 died (37.3%). After
a median time of 120.4 months (IQR 25-75%: 110.2-128.8), 215 patients were spirome-
trically reevaluated. The annualized loss of FEV1/FVC was greater in discordant (FR+LLN-)
patients [0.54 (0.8) vs 0.82 (0.7); p = 0.008], while 81% became concordant (FR+LLN+)
during the follow-up. Hospitalization for COPD exacerbations was more frequent in con-
cordant (FR+LLN+) patients (1.5743.51 vs 0.77£2.29; p = 0.002). Adjusting for age,
concordant (FR+LLN+) patients had greater COPD mortality (HR: 2.97; CI 95%: 1.27-7.3;
p = 0.02).

Conclusion: LLN seems to be less useful for COPD diagnosis in primary care. Discordant
(FR+LLN-) patients lost more FEV1/FVC during their evolution and tended to become
concordant. LLN predicted COPD hospitalizations and mortality more poorly.

Keywords: COPD, lower limit of normality, fixed ratio, prognosis, airway obstruction,
mortality

Plain Language Summary
Chronic Obstructive Pulmonary Disease (COPD) is a very common yet largely undiagnosed
disease. We believe that the best environment to fight against this underdiagnosis is the primary
care level, by enabling diagnosis in earlier stages of the disease. The Global Initiative for Chronic
Obstructive Lung Disease international strategy (GOLD) advocates systematic case-finding in
primary care and performing spirometry only in symptomatic patients with risk factors to make
carlier diagnosis of COPD. Nevertheless, the best criterion for diagnosing airway obstruction,
fixed ratio (FR) or lower limit of normality (LLN), continues to be debatable.

Our study is based on the long-term follow-up (8—11 years) of 424 patients included in
the EGARPOC study, who were classified according to the two diagnostic criteria. Analyzing
their clinical and functional evolution, we came to the conclusion that FR is more useful for

the diagnosis of COPD in the primary health care setting.
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Introduction

Chronic obstructive pulmonary disease (COPD) is univer-
sally underdiagnosed, and several epidemiological investiga-
tions have shown that 75% or more of patients with COPD
remain undiagnosed, without substantial changes in recent
years.' The Global Initiative for Chronic Obstructive Lung
Disease (GOLD) advocates systematic case-finding in pri-
mary care and performing spirometry only in symptomatic
patients with risk factors for making an earlier COPD diag-
nosis, although the best approach—population screening or
case-finding—continues to be debatable.>”

On the other hand, the best criteria for defining airflow
obstruction in COPD patients, remains an unresolved issue.
GOLD recommended as a spirometric criterion a post-
bronchodilator fixed ratio (FR) of FEVI/FVC < 0.70, while
other authors consider the lower limit of normality (LLN) to be
more reliable.>*

Nevertheless, FR and LLN are two ways to dichotomize
a continuous variable. Some subjects with risk criteria for
COPD such as smoking history may have symptoms, exacer-
bations, and radiological alterations, before reaching accepted
spirometric criteria for airway obstruction.”'® These patients
could be in an initial stage of the disease, and during their
evolution, some will meet the obstruction criteria for the FR
before those for LLN. Using the LLN criterion—usually more
restrictive—may delay diagnosis and treatment, including
a more aggressive approach to smoking cessation, in some
milder patients. This is in contrast to the more recent recom-
mendations for the diagnosis of other chronic diseases, such as
hypertension, dyslipidemia, and diabetes.'"'> These new
recommendations are based on the increased risk of future
events, while secondarily creating an increase in the number of
affected people previously deemed healthy.'*'*

In a previous study, performed to assess the prevalence
of COPD among smokers in primary care, we studied
1,738 subjects, of whom 424 had airway obstruction
according to the fixed index.'” In this study, 289 indivi-
duals had a concordant diagnosis both for the fixed ratio
and for the LLN (FR + and LLN +), and 135 a discordant
diagnosis, obstructive with fixed ratio but non-obstructive
criteria by LLN (FR + and LLN -). There were no indivi-
duals deemed obstructed with LLN with FEV1/FVC > 0.7.

The main aim of the present study was to assess the best
criteria for diagnosing airflow obstruction in COPD screening
studies performed in primary care. For this purpose, we eval-
vated the long-term follow-up spirometric progression
of FEVI/FVC and the clinical impact with respect to

hospitalizations and mortality according to their airway
obstruction definition in the initial study.

Patients and Methods

This is an observational cohort study, performed with
a population-based screening research project previously
conducted in a primary care center (EGARPOC study).
The methodology is broadly detailed in the previous
study.'® Briefly, all subjects older than 45 with a history
of smoking and belonging to a primary care center were
screened. In all respondent subjects, smoking history and
previous diagnosis of COPD were collected. The presence
of respiratory symptoms and professional exposure was
determined with validated questionnaires.'®!” All included
patients performed a baseline spirometry, and for those
with an FEVI/FVC < 0.7, the test was repeated after
inhalation of 400 pg of salbutamol. Patients who continued
with an FEV1/FVC < 0.7 after bronchodilator testing were
considered obstructive. Of these, 97% referred some type
of respiratory symptoms in the validated questionnaires.
Subsequently, in all patients, the LLN for FEV1/FVC was
calculated using the GLI 2012 equations.'® Since in this
study all patients with airflow obstruction according to the
LLN were obstructive by the fixed ratio, the patients were
classified into two groups: a) concordant—obstructive by
FR (FR +) and LLN (LLN +), or b) discordant—obstruc-
tive by FR but not by LLN (LLN-). Comparisons were
made between concordant (FR+LLN+) and discordant (FR
+LLN-) patients. After their inclusion, the patients’ usual
physicians were informed of the spirometry results without
subsequent intervention of the researchers in treatment or
follow-up.

For the present study, we tried to contact all patients diag-
nosed with an FR <0.7 in the previous study. Patients who
agreed to participate were given appointments and self-
administered questionnaires to collect information about filia-
tion, smoking habits, COPD Assessment Test (CAT), mMRC
dyspnea scale, and BODEX index, as well as the phenotype
according to the Spanish COPD strategies.'”>* We also col-
lected the present treatment of COPD, data on the comorbidity
measured by the Charlson index and other relevant comorbid-
ities not included in the Charlson index. The number of hospi-
talizations and exacerbations for COPD was calculated using
the electronic medical reports shared between primary and
hospital care. Exacerbations were defined as moderate (when
systemic corticosteroids and/or antibiotics were administered
at the outpatient level) or severe (when hospital consultation
was required) during the evolution.*** Subsequently, trained
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personnel performed post-bronchodilator spirometry with the
Ergometrix, Blue Spiro USB model, following international
guidelines and the reference values of Roca et al.>>2® In the
deceased patients, the date and cause of the death were noted.
Cause-specific mortality was first attributed to a specific cause
of death and then grouped by a general pathophysiological
category (cardiovascular, respiratory, cancer, or other). In
patients with the loss of follow-up, the last date on which
their vital status was noted in their medical history was con-
sidered. After this moment, the data of these patients were
censored.

The study was performed following the international
STROBE normative.?” (Table S1)

Both the initial and the follow-up protocol were approved
by the Ethics and Clinical Trials Committee of the Mutua
Terrassa University and all patients signed the informed con-
sent. The deceased patients and those who were lost in the
follow-up had granted their signed informed consent in the
previous study, authorizing access to the hospital database for
follow-up.

Statistical Analysis

Qualitative variables were expressed as absolute frequen-
cies and percentages, while quantitative variables were
summarized as mean and standard deviation (SD) in the

case of normal distribution, or median and interquartile

range otherwise. Comparison among means was made
with the Student’s #-test for independent samples and the
non-parametric test (Mann—Whitney U) for variables not
distributed normally. Either the X2 test or the Fisher exact
test was used for comparison of proportions. For survival
analysis, the date of the first spirometry was considered as
the inclusion date, while the date on which the spirometry
was repeated (survivors) or the date of death or loss of
follow-up was considered the final follow-up date. Hazard
ratios (HR) and 95% confidence intervals (CI) for survival
time were calculated with Cox regression models, and
statistical significance was obtained with the long-rank
test and 95% CI. Multivariate analysis for mortality was
also calculated with Cox logistic regression analysis.
Variables entered in the model were chosen based on
univariant and clinical significance. Different models
were created to analyze the different causes of mortality
grouped as respiratory, cardiovascular, or neoplastic. In all
of these concordant or discordant status according to FR or
LLN was considered the dependent variable. Spirometric
changes during evolution were annualized to avoid bias
due to different follow-up times between spirometries.

Statistical analyses were performed using the IBM
SPSS Statistics 20 and Stata/SE 13.0 programs. A p
value inferior to 0.05 or a 95% CI that did not include
the unit was considered statistically significant.

424 COPD PATIENTS ( EGARPOC)

289 C (68,2%)

135D (31,8%)

48 INCOMPLETE FOLLOW-UP

34 C(70,8%) 14 D (29,2%)

36 Change primary care center.

15 Impossibility to perform spirometry.

376 COPD PATIENTS

1 Refused to participate.

255 C (67,8%) |

121 D (32,2%)

158 DEATH PATIENTS

!

218 REEVALUATED PATIENTS
145C(66,5%) | 73D (33,5%)

215 REEVALUATED PATIENTS
142 C (66%) 73 D (34%)

110 C ( 69,6%) 48 D (30,4%)

3 POOR QUALITY SPIROMETRY

Figure | Evolution of the 424 COPD patients of EGARPOC study during long-term follow-up.

Note: C, concordant patients; D, discordant patients.
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Results

The initial study was conducted between January 2005 and
December 2008, while the follow-up and spirometries were
completed between January 2015 and July 2018. Of the
1,728 patients initially studied, 424 had a FEV1/FVC <0.7.
Of these, 289 were considered concordant (FR+LLN+) and
135 discordant (FR+LLN-). The median time between the

two spirometric evaluations was 3,648 days (IQR 25-75%:
3,340-3,904) (Figure S1).

Forty-eight patients (11.3%) were lost in follow-up.
These patients were similar to the rest in terms of
gender, age, spirometric data, smoking history, and
the number of concordant and discordant subjects
(Table S2).

Table | Characteristics of Patients with Complete Follow-Up According to Their Classification at Baseline

Studied Concordant Studied Discordant Total p¥
(n=145) (n=73) (n=218)
Male sex 136 (93.8%) 72 (98.6%) 208 (95.4%) 0.107
Age 70.48 £ 8.26 7553 £7.78 72.17 £ 843 0.0001
BMI 278 £47 279 +£38 27.84 + 443 0.989
Tobacco:
Smoker 35 (24.1%) 16 (21.9%) 51 (23.4%) 0.715
Former smoker 110 (75.9%) 57 (78.1%) 167 (76.6%)
Packs-year 47.22 +29.27 49.58 + 29.56 48.01 +29.32 0.577
Having cough and expectoration 72 (49.7%) 34 (46.6%) 48.6% 0.668
Breathlessness scale: mMRC 1.2 £ 1.05 0.78 + 0.76 1.05 + 0.97 0.022
CAT 10.73 + 6.89 8.59 £ 545 10.01 + 6.5 0.021
BODEX 202 £ 1.85 096 + .18 1.67 + 1.73 0.0001
CHARLSON INDEX* 3.07 £ 28l 2.86 £ 221 3+212 0.669
Phenotype:
Non-exacerbator 96 (66.2%) 55 (75.3%) 151 (69.3%) 0.168
ACO 23 (15.9%) 10 (13.7%) 33 (15.1%) 0.674
Emphysematous exacerbator 8 (5.5%) 0 8 (3.7%) 0.041
Bronchitis exacerbator 18 (12.4%) 8 (11%) 26 (11.9%) 0.754
COPD Treatment:
LABA 4 (2.8%) 4 (5.5%) 8 (3.7%) 0.313
LAMA 18 (12.4%) 13 (17.8%) 31 (14.2%) 0.282
Cl | (0.7%) 0 I (0.5%) 0.477
LAMA+ LABA 19 (13.1%) 7 (9.6%) 26 (11.9%) 0.450
LABA +IC 12 (8.3%) 6 (8.2%) 18 (8.3%) 0.989
LAMA+IC 4 (2.8%) I (1.4%) 5(2.3%) 0.518
LAMA+ LABA+ IC 48 (33.1%) 10 (13.7%) 58 (26.6%) 0.002
OTHERS 4 (2.8%) 3 (4.1%) 7 (3.2%) 0.593
NO TREATMENT 35 (24.1%) 29 (39.7%) 64 (29.4%) 0.017
Hemoglobin 1438 + 1.6 14.60 + 1.70 14.45 + 1.63 0.356
Hematocrit 43.70+ 437 4424 + 482 43.87 = 451 0.407
Leukocytes 823 +245 7.65 + 1.77 8.03 +2.26 0.071
Eosinophils % 27%19 3.08£25 282 %212 0.208
Absolute number of eosinophils 212.07 + 145.46 232.83 + 206.12 219.03 + 168.03 0.391
Correct spirometry % 97.9% 100% 0.216
Exacerbations** Media (DS)/mediana IQR
Outpatient 3.56 (5.82)/1 (0-4) 3.10 (4.99)/1 (04) 3.41 (5.56)/1 (0-4) 0.8*
Hospital attention 1.57 (3.51)/0 (0-2) 0.77 (2.29)/0 (0-0) 1.31 (3.18)/0 (0-1I) <0.002*

Notes: *Mann—Whitney U. **Non-parametric analysis. *Adjusted by age. *Value of comparisons by Chi-square/Fisher test or t-test.
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Another 158 patients (37.3%) died during follow-up
(Figure 1). The median follow-up for total patients was
2,426 days (IQR 25-75: 2,272-3,795). In total, a new
spirometry was arranged for 218 patients. The mean age
of patients with complete follow-up was 72.2 years (£8.4),
with 208 (95.4%) being male. Comorbidity measured with
age-adjusted and non-adjusted Charlson index was similar
between groups. The individualized chronic diseases
included in the Charlson index, and others relevant comor-
bidities, are detailed in Table S3. The rest of the character-
istics are detailed in Table 1.

Pulmonary Function Evolution

In 3 of the 218 patients, follow-up spirometry did not reach the
required quality levels and the resulting values were consid-
ered missing for spirometric analysis. At the time of the initial
spirometry, discordant patients had better levels of FEV1 mL
[2,158 (£684) vs 2,425 (£530); p = 0.004], of FEV1% [70.1
(£18.7) vs 83.1 (+14.6); p = 0.01] and FEV1/FVC ratio [58.6

(£8) vs 67.3 (x1.9); p < 0.0001] than the concordant patients,
with similar levels of FVC mL and FVC % (Table 2).

In the follow-up spirometries, the FEV1 values
(expressed both in absolute and percentage values), the
FVC %, and the FEVI/FVC ratio were also significantly
better in initially discordant patients. When analyzing the
differences between initial and final spirometries, the
annualized differences were similar for FEV1 and FVC,
although in the discordant patients the annualized FEV1/
FVC ratio decreased significantly compared to concordant
patients [0.54 (£0.8) vs 0.82 (£0.7); p = 0.008] (Figure 2).
This meant that 81% of the patients discordant at the initial
evaluation became concordant during the follow-up, while
only 4% of the patients concordant at the beginning were
discordant at the end of the study.

The loss of annualized lung function was inversely
related to the lower level of severity according to the spiro-
metric classification of the initial GOLD. That is, the more

mildly affected patients presented greater loss of lung

Table 2 Spirometry Differences Between Concordant and Discordant Patients

Studied Concordant (n=142) Studied Discordant (n=73) Total (n=215) p*
Initial
FEVI mL 2158 (684) 2425 (530) 2249 (647) 0.004
FEVI% 70.1 (18.7) 83. 1 (14.6) 75 (18.3) 0.0l
FVC mL 3.632 (982) 3588 (744) 3617 (907) 0.7
FVC % 87.5 (19.4) 88.5 (15.9) 87.9 (18.2) 0.7
FEVI/FVC 58.6 (8) 67.3 (1.9) 61.6 (7.8) <0.0001
Final follow-up
FEVI mL 1841 (626) 2.067(492) 1918 (593) <0.0001
FEVI% 6l (17.5) 71.9 (123) 64.7 (17) <0.0001
FVC mL 3436 (922) 3500 (742) 3547 (865) 0.7
FVC % 82.7 (18.5) 88 (15.9) 84.5 (17.8) 0.04
FEVI/FVC 53.2 (9.2) 59.2 (6.8) 55.2 (6.8) <0.0001
Differences
FEVI mL —317.3 (356.4) —357.8 (299.1) —331 (338) 0.4
FEVI% —9.7 (11.6) —11.2 (10.5) —10.2 (11.2) 0.3
FVC mL —196.1 (645) —88 (466) —159.6 (592) 0.2
FVC % —4.8 (16.3) —0.6 (13.5) —3.4 (15.5) 0.055
FEVI/FVC —5.4 (7.6) 8.1 (6.2) —6.3 (7.2) 0.009
Annualized differences
FEVI mL -31.5 (37.6) —35.9 (30.8) —33(35.4) 0.4
FEVI% -1 (22) =11 (1.1) =1 (1.2) 0.4
FVC mL —18.6 (64.2) —8.3 (46) —15 (58.8) 0.2
FVC % —0.47 (1.7) —0.03 (1.4) —0.32 (1.6) 0.052
FEVI/FVC —0.54 (0.8) 0.82 (0.7) 0.63 (0.7) 0.008

Notes: *p value by t-test for independent samples. Values expressed as mean (standard deviation).
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Figure 2 Annualized differences of FEVI and FEVI/FVC between concordant (blue) and discordant (green) patients.

function for both FEV1 and FVC, expressed in both mL and
as a percentage (Table 3). A total of 87 patients (40.5%) lost
more than 40 mL/year of FEV1 and were considered rapid
decliners. The proportion of rapid decliners was greater in
discordant patients, although this value did not reach statis-
tical significance (38.0% concordant vs 45.2% discordant;
p = 0.4). The annualized and grouped losses of pulmonary
function according to the status of the patient at inclusion
(concordant or discordant) are detailed in Figure 3.

Prognosis
Concordant patients required a greater number of hospital
admissions for COPD exacerbation than did discordant
patients [1.57 (£3.51) vs 0.77 (£2.29); p = 0.002].

During the follow-up, 158 patients (37.26%) died. Of
these, 110 were concordant and 48 discordant (p = ns).

Table 3 Loss of Lung Function According to Initial Spirometric

Severity
Mild Moderate Severe/Very Severe | p*
(n=83) (n=109) (n=23)
FEVI mL —47.7 (36.8) | —25.6 31.9) | 15 (27.1) <0.001
FEVI1% =16 (I.1) -0.7 (I.1) —0.4 (0.8) <0.001
FVC mL —32.8 (63.1) | —61.8 (538) | —20.4 (536) 0.002
FVC % —-0.9 (1.8) -0.7 (1.4) —0.01 (1.2) <0.001
FEVI/FVC | —0.7 (0.8) -0.6 (0.7) —0.4 (0.6) 0.4

Note: *p value of the comparison of groups by ANOVA test.

The overall median follow-up was 3,426 days (IQR
25-75%: 2,272-3,794) — 3,648 (IQR 25-75%: 3,342—
3,967) for the alive and 2,043 (IQR 25-75%: 1,182-3,203)
for the deceased patients. Variables associated with mor-
tality were the values for FEV1, FVC, and FEV1/FVC in
the initial spirometry, age at inclusion, and the smoking
history measured with the number of package-years (all
p < 0.0001), while gender and concordance status were
non-significant (Table S4). In the multivariate analysis,
both age and FEV1% and the number of package-years
retained their statistical significance, after adjustment for
gender and concordant status (Table S5). The only signifi-
cant difference related with mortality between concordant
and discordant deceased patients was age at study inclu-
sion [75.91 years (£9.6) vs 80.35 (£7.7); p = 0.005].
Table 4 shows the causes of death of the 158 patients
according to whether they were concordant or discordant at
study inclusion. The main causes of death were neoplasm in
61 patients (40 of them due to lung cancer), followed by
COPD (28 patients) and cardiovascular disease (19 patients).
Figure 4A and B show the Kaplan-Meier curves for global and
COPD mortality, both crude and age-adjusted, between con-
cordant and discordant patients. Age-adjusted global and
COPD mortality were higher in concordant patients (HR:
1.46; 1C 95%: 1.03-2.07, p=0.03), (HR:2.97; CI 95%
1.2-7.3; p=0.02), respectively (Figure 4B). Survival analyses
for other specific causes of mortality were shown Figure S2.
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Figure 3 Grouped annualized differences of FEVI mL.
Note: Concordant (blue) and discordant (green) patients.

Discussion
The main conclusion of our study is that in case-finding
strategies the confirmation of airway obstruction with FR is
sufficient for a diagnosis of COPD, regardless of the LLN
values. In our cohort, most of the patients discordant at
baseline evolved to concordant at follow-up. This suggests
that the use of LLN in this population delays the diagnosis. In
contrast, in our population FR predicted hospitalizations for
COPD exacerbations and COPD mortality more accurately.
The long follow-up in our cohort allowed us to explore
the evolution of respiratory function in both groups of
patients. Similarly, from the data of the ECLIPSE study the
loss of lung function is heterogenous between patients.”® The

Table 4 Causes of Death in Concordant and Discordant Patients

decrease 40-99 ml./age

decrease 0-39 ml./age increase 1-100 ml./age

annualized loss of FEV1 mL (33 mL/year), and the number
of patients with a loss greater than 40 mL/year (38%), are
practically identical in the two studies. Our work also con-
firms the greater loss of FEV1 in mL in patients with milder
stages of spirometric severity according to GOLD. Although
it is logical to assume that patients with higher levels of
FEV1 mL lose more during follow-up, in our study this
loss was also observed when FEV1 values were expressed
as a percentage of the predicted value. Our data also show
that the FEV1/FVC ratio decreases over time, and that this
decrease is more pronounced in discordant patients. This
meant that 81% of discordant patients in the initial evaluation
became concordant during the follow-up.

Concordant Discordant Total Death p*
(Total death p=0.42)
110 (69.6%) 48 (30.4%) 158 (100%)
Neoplasia 44 (40%) 17 (35.42%) 61 (38.6%) 0.586
Pulmonary neoplasia 29 (26.4%) I (22.91%) 40 (25.3%) 0.647
Other neoplasia 15 (13.64%) 6 (12.5%) 21 (13.29%) 0.847
COPD 28 (25.46%) 10 (20.83%) 38 (24.05%) 0.414
Cardiovascular diseases 19 (17.27%) 8 (16.67%) 27 (17.09%) 0.768
Other diseases 13 (11.82%) 9 (18.75%) 22 (13.93%) 0.366
Unknown cause 6 (5.45%) 4 (8. 33%) 10 (6.33%) 0.592

Note: *p value of comparison between groups by Chi-square/Fisher test.
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Figure 4 (A) Differences in Global Mortality crude and age adjusted between concordant (blue) and discordant (green) patients. (B) Differences in COPD mortality crude

and age adjusted, between concordant (blue) and discordant (green) patients.

Previous studies carried out in the elderly population
confirm that the incidence and prevalence of COPD is higher
using FR than LLN. However, these studies were carried out
in the general population; only 50% had a smoking history,
and the presence of respiratory symptoms was not
specified.*** In contrast, in our study, performed carried
out in a population of similar age, all patients had
a smoking history, and 97% were symptomatic at inclusion.
We believe that in these patients the obstruction measured
with FR strongly suggests the presence of disease.

Furthermore, it is well known that practically all

chronic diseases including COPD are related to
aging.’**?  Pulmonary aging is associated with
a progressive reduction in FEVI together with

a reduction in FEV1/FVC ratio, and an increase in
residual volume with preserved total lung capacity.>”

In fact, FR and LLN are two ways to categorize
a continuous variable (FEV1/FVC) that physiologically
decreases with aging, and therefore somehow represents
a simplification of the definition in a progressive dis-
ease. This is in accordance with recent studies showing
that a percentage of smoking patients without formal
spirometric obstruction (FEVI/FVC > 0.7) have symp-
toms, alongside radiological lesions similar to patients
with established COPD, and during follow-up they reach
the formal cut-off points for airway obstruction, sugges-
tive of early stages of the disease.””'°>*3¢ Both the
alterations visualized in the CT and the presence of
spirometric obstruction in COPD indicate the presence
of a lesion in the airways, which reinforces the need to
find a biomarker that would allow us to diagnose the

disease earlier.’” In any case, in primary care spirometry
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is usually more readily available than computerized
tomography.

In our population concordant patients had more severe
COPD exacerbations, and greater global and COPD mortality
after age adjustment. Previous studies have shown conflicting
data. In the study of Luoto et al, performed in patients over 65,
no differences in five-year mortality were reported between
concordant and discordant subjects.® In another study, carried
out in a population of very elderly patients (> 80 years), 5-year
mortality was significantly higher in patients obstructive by
LLN than in patients classified as obstructive by FR and non-
obstructive by LLN. However, in this study FEV1 values were
significantly different between groups [FEV1 1.8 (£0.6) in
LLN - vs 1.3 (£0.5) in LLN +; p < 0.0001]. Additionally,
only 38 patients were obstructive by FR and LLN, and only 10
were alive at 5 years.’

Another study showed higher overall, cardiovascular,
and COPD mortality in patients with obstruction regard-
less of the criteria used.”® Two studies based on the data
from the Third National Health and Nutrition Examination
Survey (NHANES III) showed that FR is a better predictor
of long-term mortality than LLN.*>** These results have
been reinforced in a pooled analysis of four cohorts, in
which FR was a stronger predictor than LLN for COPD
mortality and hospitalizations.*' In a secondary analysis of
the TIOSPIR study global mortality was similar between
concordant and discordant subjects, but concordant sub-
jects had an increased risk of cardiovascular events while
discordant patients showed a greater risk of severe COPD
exacerbations. However, the population differences
between our study and the TIOSPIR precludes any valid
comparison.*?

Our study has both strengths and limitations. Among the
former we may highlight the low losses of follow-up in 10
years (11%), the long follow-up, and the homogeneity of the
population studied (over 45 years of age, with a history of
smoking and respiratory symptoms, belonging to a single
primary care center). Regarding limitations, our study was
conducted in a single geographical area and the diagnosis of
COPD was much more frequent in men, which may limit its
generalization to other countries. This is related to the more
limited history of smoking in women in our population; in
the initial study of 1,738 subjects screened only 16% were
female. Second, in our study there were no patients obstruc-
tive for LLN and non-obstructive for FR. This is in accor-
dance with the results of Bhatt et al performed in 24,000
patients in which only 0.1% of the patients were obstructive
by LLN and non-obstructive by FR.*' Finally, we analyzed

only 2 spirometric measures, and for this reason spirometric
comparisons were described and compared annually, assum-
ing a linear drop in respiratory function.

Conclusion

Our study suggests that FR is the best criterion for diag-
nosing airway obstruction in case-finding studies, allowing
earlier diagnosis of COPD and acting as a better predictor
of severe exacerbations and mortality than LLN.
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