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Abstract
This study was aimed to determine the frequency of idiopathic pulmonary fibrosis (IPF) diagnosis in different clinical services in the Instituto Nacional de Enfermedades 
Respiratorias “Dr. Ismael Cosio Villegas” (INER). Based on 2009-2013 INER biostatistics report, the frequency for IPF was determined. The files of patients with a 
HRCT compatible and probable to have usual interstitial pneumonia (UIP) were requested, diagnosis was confirmed and clinical, pulmonary function and treatment 
data of patients with confirmed diagnosis was analysed; the frequency of disease was re-calculated following compliance of criteria from Consensus 2011.

Diffuse interstitial lung diseases (ILD) accounted for 8.7% of admissions at INER, with 12.6% of them being diagnosed as IPF, which corresponds to 1.1% of total 
admissions at INER. Following Consensus 2011, 80 IPF cases were confirmed with the frequency reduced to 4.16% compared to ILD and to 0.36% compared to 
total admissions. This allowed us detect that there are great problems in diagnosis of IPF due to noncompliance of Consensus 2011 outside the clinical service for 
interstitial diseases.
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Introduction
Idiopathic pulmonary fibrosis (IPF) is a diffuse interstitial lung 

disease with a worst prognosis, with an average survival rate between 
3 and 5 years following diagnosis, affecting primarily male population 
and subjects over 55 years of age [1]. Worldwide incidence is estimated 
to be 4.3 to 16.3 per 100,000 persons, with prevalence between 13 and 
20 per 100,000 persons [2]. Its epidemiologic impact is unknown in 
Mexico. Its aetiology is unknown and clinically patients show cough 
without expectoration, dyspnoea, and progressive fatigue for at least 
6-month evolution. Diagnose is established based on Consensus 
2011 criteria (ATS/ERS/JRS/ ALAT) [1], where a pulmonary fibrosis 
secondary to other entities such as collagen-vascular diseases, 
pneumonitis due to hypersensitivity and work-related disease is 
recommended to be ruled out, additionally to confirmation of diagnosis 
by a high-resolution computerised tomography (HRCT) with a typical 
pattern for usual interstitial pneumonia or, if possible, obtaining a 
histological confirmation for usual interstitial pneumonia pattern by 
surgical lung biopsy. Also, the lung function should be assessed at 
diagnosis by spirometry, six minute walking distance test (6MWD), 
carbon monoxide diffusing capacity test (DLCO), and plethysmography. 
It is suggested to conduct a follow-up for disease evolution quarterly, 
by using respiratory function tests (spirometry, 6MWD, DLCO). 
Unfortunately, currently there is no a curative treatment; thus, it is 
important to obtain a correct diagnosis because the prognosis is more 
encouraging for the other ILD, with successful treatment schemes. In 
May, 2014 the results for two drugs (nintedanib and pirfenidone) were 
presented, with both delaying the disease progress and having IPF as 
the unique approved indication. This makes precise diagnosis even 
more important.

INER is a national referral site and educational hospital, providing 
clinical services for the most frequent pulmonary diseases such as 
lung cancer, tuberculosis, interstitial diseases, etc., and these services 
are provided by experienced, certified pulmonologists and training 
pulmonologists. Services are intended to admit patients for each 
according to their disease; however, it is not possible always, so any 
service may conduct a diagnostic study for the patient.

Therefore, the warrant for this study is that, although IPF diagnosis 
is made in the institute by pulmonologists, there is heterogeneity for 
accepting the use of diagnostic criteria in the different clinical services.  

Methodology         
A retrospective, observational and descriptive study was 

conducted. A request was made to INER Biostatistics Department 
for the total number of patients with a diagnosis of pneumology in 
adults at discharge for the period 2009-2013. They were reviewed 
and separated by pulmonary pathologies, determining the initial 
frequency of IPF; subsequently, the tomographic studies were reviewed 
by an experienced pulmonologist-radiologist and they underwent a 
consensus by the group in the clinic of interstitial diseases of INER, 
including a pathologist experienced in interstitial diseases and an 
experienced radiologist to determine the usual, possible or non-
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matching pattern. The clinical files for cases with a usual or probable 
pattern were reviewed to confirm diagnosis by using the Consensus 
2011 criteria, the IPF frequency was determined and clinical variables 
were analysed.

All those patients reported with IPF diagnosis by the INER 
Biostatistics Department and with an IPF diagnosis at discharge from 
hospital for the 2009-2013 period were included in the study.

Frequencies, averages and standard deviation were used to analyse 
data for the different clinical, functional and treatment variables, by 
using Microsoft Excel version 14.4.7 software.

Results       
Based on biostatistics report, we found that total number of 

diagnoses at discharge in adults for 209-2011 period at INER was 21,962 
patients, with 1,923 of them having ILD (8.7% of total discharges), and 
243 had an IPF diagnosis, accounting for 12.6% of ILD and 1.1% of total 
discharges (Figure 1). With respect to these 243 IPF reported cases, 
47% (115 patients) occurred in Mexico City, 31% (76 patients) in the 
state of Morelos, and 13% (34 patients) in other states such as Puebla, 
Chiapas, Veracruz, Guerrero, Tlaxcala and Hidalgo. We don’t know if 
these patients were referred by private physicians, public hospitals or if 
they arrived by themselves.

Among 243 IPF initial cases, 92 were ruled out, 36 because they 
occurred in persons with less than 55 years of age, 25 because they 
had no HRCT available, and 31 because they were re-admissions, after 
which 151 cases remained, that based on high-resolution tomographic 
features were classified as a possible and non-matching usual interstitial 
pneumonia pattern according to Consensus 2011 criteria [1,2]. Non-
matching cases were definitely excluded from study Figure 2.

Following tomographic classification, the files for 97 cases with 
usual interstitial pneumonia pattern and for 27 possible were reviewed, 
and we found that 6 of these 27 possible cases were confirmed by 
surgical lung biopsy and any other associated pathology was identified, 
thus prevailing 18 confirmed cases. Additionally, of the 97 cases with 
a usual interstitial pneumonia pattern, 35 were ruled out due to the 
presence of positive antibodies for any immune disease, with remaining 
62 confirmed cases. Thus, at the end of sampling 80 confirmed cases 
prevailed (4.16% of total ILD and 0.36% of INER total discharges), 62 
of which had a tomographic pattern compatible with usual interstitial 
pneumonia and 18 with possible usual interstitial pneumonia (Table 1).

Finally, the variables to be studied for the 80 confirmed cases were 
collected to analyse our variables, with the following results found: 
the occurrence of IPF is prevalent in male with a ratio 5:1 with respect 
to female patients [3-5]. The average age for the occurrence is 69 ± 
8 years; the disease evolution lasts 24 ± 23 months from appearance 
of symptoms. Eighty percent of patients are ex-smokers. Associated 
comorbidities in frequency order are: systemic hypertension (30%), 
type 2 diabetes mellitus (T2D) (21%), chronic obstructive pulmonary 
disease (COPD) (16%), and obstructive sleep apnoea syndrome 
(OSA) (4%). These comorbidities were confirmed by relevant studies 
when files were reviewed; e.g., COPD was determined by spirometry 
and HRCT. Thirty percent of patients required a surgical pulmonary 
biopsy, whereas bronchoalveolar lavage (BAL) was conducted for 84% 
of cases (Table 2).

At diagnosis time, patients had a characteristic BAL with 
macrophage predominance of 84 ± 14%. Pulmonary function included 
a FVC of 68 ± 21%, FEV1 of 74 ± 21%, TLC of 62 ± 15%, DLCO of 52 ± 
31%, PaO2 of 56 ± 12 mmHg, PaCO2 of 34 ± 5 mmHg, SaO2 at rest of 

Source: INER Biostatistics Report 2009-2013 
Figure 1. Diagnoses for discharges at INER for 2009-2013.

HRCT Number  
of cases

Ruled out due 
to presence of 

immune disease

Confirmed 
by Lung 
biopsy

Final 
number 
of cases

 Final    
n

Usual pattern 97 35 18 62
80

Probable pattern 27 9 6 18
Fuente: Biostatistics report for patients with IPF diagnosis at discharge

Table 1. Number of cases having HRCT with usual or probable interstitial pneumonia 
pattern ruled out due to collagen-vascular disease or confirmed by lung biopsy.

Variable N=80 
Gender:  M:F 68 (85%): 12 (15%)
Age (years)* 69 (±8)
Ex-smokers 64 (80%)

Current disease (months)* 24 (±23)
COPD 13 (16%)
OSA 3 (4%)
T2D 17 (21%)
SAH 24 (30%)

* Results are averages (SD)
Source: Files of patients with IPF reviewed by INER file service

Table 2. Clinical characteristics of study population.

 

Figure 2. Initial classification of patients with IPF based on inclusion and exclusion criteria.
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85 ± 12%, 6MW of 241 ± 156 m and PSAP of 45 ± 18 mmHg (Table 3).    

Finally, we found that there has been a substantial change in 
initial treatment of disease, as we analysed the treatment before and 
after 2011, when an alert occurred stating that triple scheme treatment 
(azathioprine, prednisone and N-acetylcysteine [NAC]) worsened 
the patients instead of benefit them [6]. We observed that before 
2011 the treatment was based on the use of prednisone, followed by 
acetylcysteine, azathioprine, colchicine and finally pirfenidone (Figure 
3), but following the above mentioned alert we can see that there has 
been a decrease in prescribing prednisone, azathioprine and colchicine, 
and an increase in the use of antifibrotics such as pirfenidone, which was 
approved by the Federal Commission for Protection against Sanitary 
Risks (COFEPRIS) for the use in Mexico. It is worthy to mention that 
during the conduct of this study NAC remained under use as final 
results from PANTHER study were yet unknown (Figure 4).

Discussion
IPF is defined as a usual interstitial pneumonia with unknown 

cause, occurring with chronic and progressive pulmonary fibrosis, 
with a mean survival rate of 3-5 years following the diagnosis [7]. 
Its epidemiology is unknown in Mexico and other Latin America 
countries.

In our study, the frequency found at a national referral centre 
(INER) accounts for a 1.1% proportion of total admissions for 
pulmonary and airways pathologies, which means their frequency is 
low. Additionally, as in international guides [1], the predominance is 

higher in male than female patients, with men: women 5:1 ratio in our 
study and an average age of 69 years at diagnosis time (international 
guides report 66 years of age). A relation to smoking history was also 
apparent in 80% in our cohort, which is significant as, according to a 
study reported by Baumgarner et al. [8] as well as that conducted by 
Garcia-Sancho et al. [9], smoking status may play an important role as 
an IPF risk factor.

On the other hand, regarding comorbidities observed in patients 
with IPF, SAH occurred in 30% patients and T2D in 21%, which is not 
only impressive due to the frequency but also because of the metabolic 
disorder these diseases may cause alone, and even by COPD existing in 
up to 16% of IPF cases, leading to so called combined syndrome (IPF/
pulmonary emphysema), which is reported at a frequency similar to 
that described by Mejia et al. in a previous study (28%) [10].

However, although IPF frequency is low, its consequence is 
fatal and this may be related to a very late diagnosis (an average of 2 
years following starting symptoms, according to our results), which 
reveals that first contact physician does not suspect the diagnosis and, 
therefore, does not refer the patient early or the patient does not see 
a specialised physician. Due to delay for diagnosis, patients present 
with a severe depletion of respiratory function by the time of diagnosis, 
which is relevant because according to a study conducted by Steven et 
al. [11] in a clinic for interstitial diseases at Inova Fairfax Hospital, a 
FVC between 55 and 69% predicted classifies the patient as being at 
a moderate IPF stage where if DLco between 40 and 60% occurs, less 
than 40% patients will have a survival of 9 years following diagnosis. 

Similarly, we can see that late diagnosis and subsequent decline 
in pulmonary function occur with complications at diagnosis time, 
reflected by the presence of pulmonary arterial hypertension (PAH), 
which is associated with up to 80% of all cases of tricuspid valve failure 
and subsequent progression to right valve failure. In a study, Harari 
et al. [12] observed that the only test with demonstrated significant 
differences between patients with and without PAH is the forced vital 
capacity (FVC) in spirometry, as 6MW test has been demonstrated to 
be different between both groups. However, we did not classify patients 
in our study as having IPF/PAH and IPF alone, so we did not compare 
pulmonary function tests. Once stated this, we can observe that based 
on our results, patients in our cohort presented IPF at moderate stage 
accompanied by mild PAH at diagnosis time, with  expected survival 

 

Figure 3. Initial therapy for IPF at INER from 2009 to 2011.

 

Figure 4. Initial therapy for IPF at INER from 2011 to 2013.

Variable Average (SD)
Macrophage BAL 84% (±14)

Lymphocyte BAL 13% (±10)
Neutrophil  BAL 2% (±6)

FVC
2.05 L (±0.7)

68% (±21)

FEV1
1.80 L (±0.5)

74% (±21)
TLC  62% (±15)

DLCO 52 (±31)
PaO2 (mmHg) 56 (±12)
PCO2(mmHg) 34 (±5)

SaO2 85% (±12)
Walk (m) 241(±156)

PSAP (mmHg) 45 (±18)

Table 3. Characteristics of BAL, respiratory mechanics and pulmonary gas diffusion at 
diagnosis time.
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of 9 years in less than 40%. Although Consensus 2011 does not 
include BAL as a necessary study for diagnosis, our group agrees the 
European society that BAL is a study that allows us rule out other type 
of interstitial disease and is a diagnostic tool requested by us to most of 
patients; for this study it was conducted for 84% of cases.

Currently, there are no curative treatments for IPF, but in recent 
studies it has been demonstrated that the use of antifibrotics drugs such 
as nintedanib or pirfenidone may significantly reduce the loss of FVC 
and increase tolerance to exercise compared to placebo group, with 
p=0.001 for both drugs, with a decrease of exacerbations favouring 
nintedanib [3,4].

With respect to this issue, in our study we can observe that drugs 
more frequently prescribed at INER are those included in the so called 
triple-therapy treatment (prednisone, azathioprine and acetylcysteine), 
which led to a significant decrease in prescribing, at least at INER, from 
2011, when an alert was reported for PANTHER study [6], which 
makes sense with the theory developed by Dr. Selman [7] that IPF is 
not an inflammatory disease and neither an autoimmune-type disease, 
but rather a pulmonary epithelial disorder.

Finally, it should be emphasised that even though INER is a 
national referral centre, the compliance of Consensus 2011 criteria is 
unsatisfactory as our number of cases decreased from 243 initial cases to 
only 80 at the end of study, following the compliance of this consensus 
criteria, which means there is an over-diagnosis of 67.08% and only 
32.92% present IPF; thus, continuous education and knowledge will be 
increased in all the clinical services, to improve diagnostic precision of 
interstitial diseases outside the service.          

Conclusions
•	 Idiopathic pulmonary fibrosis has a low frequency with 

respect to total ILD diagnosed in our national referral centre for the 
period of study; however, we hope collect more reliable data once the 
national IPF register is implemented.

•	 In our experience, the poor prognosis for patients with IPF is 
related to: 1) a late diagnosis, 2) a decrease in pulmonary function due 
to disease progression, occurrence of complications and comorbidities, 
and 3) the lack of curative drugs for the disease.

•	 The non-compliance of diagnostic consensus for IPF leads 

to over-diagnosis and, consequently, to a wrong therapeutic approach 
with the corresponding medical and economic consequences.

•	 Existing disease over-diagnosis is high, so modifications 
to continuous medical education will be implemented and also with 
respect to a tight compliance of international criteria from Consensus 
2011 of ATS/ERS/JRS/ALAT in the Institute.
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