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Background: Idiopathic pulmonary fibrosis (IPF) is characterized by a male predominance. The aim of the study was to explore gender differences in a well-designed French multicentre prospective IPF cohort (COhorte FIbrose, COFI) with a 5-year follow-up.

Methods: Between 2007 and 2010, 236 patients with incident IPF were included in COFI. Gender characteristics were compared using a t-test, Chi-squared test and ANOVA, as appropriate. Survival analyses were performed.

Results: Fifty-one (22%) females and 185 (78%) males with an average age at diagnosis of 70.1 ± 9.20 and 67.4 ± 10.9 years, respectively, were included in the cohort. Women were significantly less exposed to tobacco smoke [never n = 32 (62.7%) vs. n = 39 (21.1%), p < 0.001] and to occupational exposure [n = 7 (13.7%) vs. n = 63 (34.1%), p = 0.012]. Baseline forced vital capacity, % of predicted (FVC%) was significantly better in women compare to men (83.0% ± 25.0 v. 75.4% ± 18.7 p = 0.046). At presentation honeycombing and emphysema on CT scan were less common in women [n = 40 (78.4%) vs. n = 167 (90.3%) p = 0.041] and [n = 6 (11.8%) vs. n = 48 (25.9%) p = 0.029], respectively. During follow-up fewer women were transplanted compared to men [n = 1 (1.96%) vs. n = 20 (10.8%) p = 0.039]. Medians of survival were comparable by gender [31 months (CI 95%: 28–40) vs. 40 months (CI 95%: 33–72) p = 0.2]. After adjusting for age and FVC at inclusion, being a woman was not associated to a better survival.

Conclusions: Women appear to have less advanced disease at diagnosis, maybe due to less exposure history compare to men. Disease progression and overall survival remains comparable regardless gender, but women have less access to lung transplantation.
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INTRODUCTION

Idiopathic pulmonary fibrosis (IPF) is a disease with a male predominance. In international cohorts, males account for ~70% of all IPF cases (1). A recent study highlighted that respiratory physicians rarely assigned IPF diagnosis in women and that gender was the most discriminating pre-test diagnostic probability criterion according to them (2). However, few studies analyzed gender-related features and outcomes in IPF. The aim of the study was to explore gender differences in a well-designed IPF cohort.



METHODS

Patients were selected from the French national multicentre prospective cohort (COhorte FIbrose, COFI). Patients were included if they fulfilled the 2000 American Thoracic Society (ATS)/European Respiratory Society (ERS) consensus criteria for IPF, which were slightly amended. First, basal and subpleural honeycombing on HRCT was required in patients not submitted to surgical lung biopsy (SLB), in keeping with the definition of definite pattern of usual interstitial pneumonia (UIP) of the 2018 updated consensus for the diagnosis of IPF. Second, SLB was mandatory for patients under 50 years of age. Only incident cases with a diagnosis established within 9 months before inclusion in the cohort were eligible. IPF diagnosis was adjudicated in a centralized multidisciplinary discussion. The enrolment period extended from 2007 to 2010, with a 5-year longitudinal prospective follow-up. The study was approved by the ethics committee and by the French data protection authority (CNIL: 908198).

Demographics, smoking status, clinical information, including history of comorbidities, and pulmonary function tests were obtained at inclusion. The COFI investigators were asked to provide information regarding patients' exposures to asbestos, crystalline silica, wood, organic, livestock, and metal dust. In addition, based on the investigator's judgment, patients could also have a job exposure assessment by an occupational health physician. However, hypersensitivity pneumonitis or pneumoconiosis were excluded by the COFI expert board and only IPF patients were included in COFI cohort.

Men and women were compared for characteristics at inclusion using t-test, Chi-squared or ANOVA, as appropriate. Survival was calculated between inclusion and death or transplantation. The survival probability of men and women was compared by a log-rank test. A Cox proportional hazards model was used for studying the survival after adjustment for potential confounders. Results of the Cox model are reported as hazard ratio (HR) and 95% confidence interval. Data were analyzed using R software V3.0.1.



RESULTS

Two hundred and thirty-six patients with new onset IPF were included in COFI cohort. The population consisted of 51 (22%) women and 185 (78%) men (Table 1). At inclusion, mean age was similar according to gender (70.1 ± 9.2 years in women vs. 67.4 ± 10.9 years in men, p = 0.08), but the proportion of women older than 65 was higher than in men (78 vs. 61%, p = 0.028). Seventy patients (30%) presented at least one occupational exposure (among asbestos, crystalline silica, wood, organic, livestock, and metal dust) without enough arguments for alternative diagnosis to IPF. Women significantly differed from men by a lower proportion of smokers (p < 0.001) and a lower frequency of occupational exposure (at least one exposure: 14 vs. 34% p = 0.012). At baseline, forced vital capacity (FVC) was greater in women than in men (83 ± 25 vs. 75 ± 19%, p = 0.046). Honeycombing (78.4 vs. 90.3%, p = 0.041) and emphysema (11.8 vs. 25.9%, p = 0.029) on computed tomography (CT) were less common in women. Comorbidities such as osteoporosis (9.8 vs. 2.2%, p = 0.025) and venous thromboembolic events (11.8 vs. 2.2%, p = 0.008) were more frequently reported among women.


Table 1. Characteristics of IPF patients included in COFI cohort according to gender.
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The mean follow-up was 33.2 ± 23.6 months. At the end of study, 136 patients had died, 21 had a lung transplantation and 9 were lost to follow-up. Women were less likely to be transplanted (2 vs. 11%, p = 0.039). Median transplant-free survival was comparable between men and women (31 vs. 40 months, p = 0.2; Figure 1). After adjusting for age and FVC at inclusion, gender was not associated to a better transplant-free survival; and the survival HR was 0.85 [CI 95% (0.58–1.25), p = 0.41] for women. A sensitivity analysis was performed by taking into account the CT parameters (honeycombing and emphysema) for survival analysis and gender was not associated to a better transplant-free survival [HR was 0.77 (CI 95% (0.58–1.13), p = 0.18].
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FIGURE 1. Kaplan–Meier survival curve for women and men with idiopathic pulmonary fibrosis.




DISCUSSION

So far, only few studies have assessed IPF specificities according to gender. In the current study women had a different disease presentation at baseline, with a more preserved lung function and a different imaging pattern. Women were less likely to be transplanted but the median transplant-free survival was comparable in both genders.

In our cohort, women with IPF had less frequently exposure to inhaled aerocontaminants as compared to men. The differences in smoking history has been described previously, but this is the first study showing that other occupational exposures are more frequent in men than in women with IPF. These two types of exposures are strongly gender-related and their contribution in the development of IPF in women may increase in the future with changes in their life habits.

Furthermore, women with IPF seemed to have less severe disease at baseline, with a more preserved FVC. A better initial lung function in women has already been found in previous publications (3, 4). For the first time we demonstrate that honeycombing and emphysema on CT scan were more often observed in men as compared to women. This is consistent with a previous report suggesting that a surgical lung biopsy was required more frequently in women than in men for the diagnosis of IPF (5).

Interestingly, in our cohort, women were more likely than men to be over 65 years old. For various biological reasons, IPF may occur later in women than in men. On the other hand, as supported by our findings, men may develop IPF earlier because they are more exposed to fibrotic triggers such as tobacco smoke or occupational agents. Conversely, in another study, women were younger at IPF diagnosis, so further clarification is needed (6).

In keeping with previous publications, IPF men were more likely to undergo lung transplantation, probably because in our cohort, women were older, with more comorbidities (4, 6). Contrary to several studies indicating a better survival in women (4, 6–8) we didn't find any significant differences in survival between women and men. We probably missed differences in survival between gender due to the small number of patients and a lack of power. The stringent inclusion criteria used in COFI cohort maybe selected a more homogenous population of IPF than patients from other studies. However, better survival in IPF women may be emphasized in studies using IPF code-based diagnostic (like ICD9 516.3 ok ICD 10 J84.1) which can capture other idiopathic ILDs like non-specific pneumonitis (NSIP).

On the other hand, two national registries showed, that over the period 1999–2017, the mortality rate increased more among IPF women compared to men (9, 10). Nevertheless, the percentage of women in our cohort was slightly lower than that generally reported in the literature, and our results on survival may be due to a small number of patients and a lack of power.

In conclusion, as compared to men, women appear to be older, to have less frequently a history of smoking or occupational exposures, to have a different imaging pattern and more preserved lung function at diagnosis of IPF, and to have less recourse to lung transplantation, however with comparable survival.
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