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Supplementary Material: 

 

Chronic effects of air pollution on lung function after lung transplantation in the Systems 

prediction of Chronic Lung Allograft Dysfunction (SysCLAD) study 
 

Supplemental Methods: 

 

Air pollution exposure models 

Long–term exposure to particulate matter with aerodynamical diameter below 2.5 μm (PM2.5) and 10 μm (PM10), nitrogen 

dioxide (NO2), and ozone (O3) was assessed using exposure models with fine spatial (1x1km for NO2 and PM and 4x4km 

for ozone) and temporal (daily data) resolutions developed by INERIS, the French national institute for industrial 

environment and risks. A 5–year modelling period (2009–2013) was considered. The exposure models are based on the 

CHIMERE chemistry–transport model and measurements from the permanent network of air quality monitoring stations. 

The CHIMERE model requires several types of input data such as pollutant emissions, meteorological data, and boundary 

conditions [1]. It has been validated in Europe [2] and has previously been used to account for the spatial variability of 

pollutant concentrations in exposure studies [3]. In this study, CHIMERE outputs were evaluated against the concentration 

records at rural, suburban and urban background monitoring stations for each of the five years. The evaluation was 

performed both for the hourly outputs and the derived daily data (daily average and daily maximum one–hour 

concentrations). A geostatistical (kriging) analysis was then carried out to combine the daily estimates from CHIMERE 

model (taken as external drift) with the concentrations measured at background stations (national air quality database). 

Measurements from the European AirBase database were also used to increase precision at borders. As regards NO2 

pollution, which is strongly influenced by local sources, NOx emission data from the 1 km–resolution national spatialized 

inventory (INS, reference year 2007) were introduced as additional drift in the kriging to better reproduce small–scale 

variations. The precision of kriging was evaluated on a daily basis through leave–one–out and k–fold cross–validation and 

usual annual skill scores (bias, mean absolute normalized error, root mean square error, correlation) were computed. 

The modelling process is summarized in the Figure S1. 

 

Supplemental Figure E1: Production of fine resolution air quality maps over France 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The evaluation of the modelling consisted in two main stages: 

- Evaluation of CHIMERE model outputs 

- Evaluation of the kriging  

Evaluation of CHIMERE model outputs 

After preliminary consistency checks, CHIMERE hourly simulations for the period 2009–2013 were evaluated against the 

in–situ hourly measurements at the rural, suburban and urban monitoring sites for each pollutant. Model and measurements 

were compared through graphs and skill scores both at individual stations and taking all sites together. This evaluation was 

performed per year and season over the 2009–2013 period. Examples of comparison results are provided in Figure S2. On 

the left, the modelled and measured time series of daily PM10 concentrations averaged over all the background stations are 

plotted in red and black respectively. The right figure presents the distribution of the correlation calculated at each site for 

the same year (2012). 

Daily measurements (validated 
data) at fixed rural, suburban and 
urban background monitoring 
stations (European and national air 
quality databases).  
Number of French monitoring sites: 
350-400 for O3, 400-450 for NO2, 320-
330 for PM10, 70-90 for PM2·5 

Daily air quality data from CHIMERE 
chemistry-transport model  
(resolution 4 km)    

Daily air quality maps (grid 
resolution: 4 km O3, 1 km 
NO2, PM10, PM2·5)   

For NO2: NOx emission inventory as 
additional auxiliary variable 
(resolution 1km)    

Kriging 
with 
external 
drift 
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This evaluation brought out an overall fair agreement between modelling and monitoring data, with a correlation range 

usually above 0.4 for PM10, PM2.5 and NO2, and 0.6 for O3. Locally high biases were corrected in the following kriging 

step. 

Evaluation of the kriging  

The kriging process was evaluated by two types of cross–validation: 

- In the usual leave–one–out cross–validation, one observation point was removed from the original dataset and its 

concentration was estimated by external drift kriging using all the remaining sites and the auxiliary variable(s) 

(CHIMERE simulation, NOx emissions). This process was reiterated for each point and repeated for each day of 

the year (table S1). 

- In the k–fold cross–validation, n/k observation points (n: total number of sites, k=5) were randomly removed from 

the original dataset and their concentration was estimated by external drift kriging using the (k–1).n/k remaining 

sites and the auxiliary variables. This process was reiterated for each group of (n/k) points and repeated for each 

day of the year. This type of cross–validation can be more penalizing than the leave–one–out since the estimation 

is based on a lower number of sites. In these calculations, little difference was actually observed between the two. 

Results from cross–validation consisted of time series of estimated and measured values per year and pollutant at each 

monitoring site. Graphical and numerical comparisons demonstrated the capacity of kriging to reduce the bias for the four 

pollutants, including PM2.5 despite the more limited set of stations. Improvement of other statistical scores (decrease of the 

root mean square error, increase of correlation) was observed as well. This evaluation is illustrated in Figure S3.  

 
Supplemental Figure E2: Comparison between simulated (CHIMERE model) and measured concentrations at 

background monitoring stations. Illustration for PM10. 

 

 

 
PM10 daily concentration. Temporal evolution in the study 

period. In red: CHIMERE model. In black: observations. 

Average concentration over all background stations. 

 

 
Frequency distribution of the annual average bias (µg/m3) calculated at 

each background station for PM10 daily average concentrations (red). In 

blue: same information for PM10 daily maximum hourly concentrations. 

 

 
Frequency distribution of the annual correlation calculated at each 

background station for PM10 daily average concentrations (red). In blue: 

same information for PM10 daily maximum hourly concentrations. 
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Supplemental Figure E3: Comparison between estimated (leave–one–out cross-validation) and measured 

concentrations at background monitoring stations. Illustration for PM10. 

 

 
PM10 daily concentration. Temporal evolution in 

the study period. In red: kriging estimates. In 

black: observations. Average concentration over all 

background stations. 

 
Frequency distribution of the annual average bias (µg/m3) calculated at each 

background station for PM10 daily average concentrations. 

 

 
Frequency distribution of the correlation calculated at each background station 

for PM10 daily average concentrations. 
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Supplemental Table E1: Correlation between estimated (leave–one–out cross-validation) and measured daily 

average concentrations over the whole period (2009–2013). First quartile, median and third quartile of the 

correlation values obtained at each monitoring station.  

 

Pollutants 
Median 

(25th ; 75th percentiles) 

PM2.5 , (µg/m3) 
0.93 

(0.90 ; 0.96) 

PM10, (µg/m3) 
0.93 

(0.88 ; 0.95) 

NO2, (µg/m3) 
0.90 

(0.84 ; 0.93) 

O3, (µg/m3) 
0.93 

(0.89 ; 0.95) 
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Supplemental Figure E4: Directed acyclic graph. 

 

 
 

 

 
*For model at 6–month, 3–month and 1–month average of air pollutants exposure.  

SES: Socioeconomic status 

LT: Lung Transplantation  

LTR: Lung Transplant Recipients 

BMI: Body Mass Index 

D/R: Donor/Recipient 

HLA: Human Leucocyte Antigen 
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Supplemental Figure E5: Average concentrations of PM2.5, PM10, NO2 and O3 in urban and rural areas (Rural: 

520 measurements among 147 subjects, Urban: 1313 measurements among 373 subjects).  

 

 
 

In these box plots, the bottom and the top of the rectangle indicate the first and the third quartile, respectively, and the 

horizontal line near the middle of the rectangle indicates the median. The vertical lines from the top and the bottom of the 

rectangle indicate the maximum and minimum values, respectively. The losange indicates the mean value.   
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Supplemental Table E2: Intraclass correlation coefficient (1833 measurements among 520 subjects). 

 

ICC 
PM2.5 

(µg/m3) 

PM10 

(µg/m3) 

NO2 

(µg/m3) 

O3 

(µg/m3) 

12–month 0.89 0.94 0.99 0.99 

6–month 0.57 0.74 0.92 0.75 

3–month 0.48 0.63 0.87 0.64 

1–month 0.47 0.57 0.83 0.58 
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Supplemental Table E3: Correlation matrix of pollutants (1833 measurements among 520 subjects). 

 

Pearson r (p) 
PM2.5 

(µg/m3) 

PM10 

(µg/m3) 

NO2 

(µg/m3) 

O3 

(µg/m3) 

PM2.5 1 
0.7 

(<.0001) 

0.6 

(<.0001) 

-0.5 

(<.0001) 

PM10  1 
0.7 

(<.0001) 

-0.3 

(<.0001) 

NO2   1 
-0.7 

(<.0001) 

O3    1 
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Supplemental Table E4: Description of study population by the use of macrolide antibiotics 

 

Variables Items 

Without 

Macrolides 

n=246 

With 

Macrolides 

n=259 

P 

Sex Men, n (%) 130 (52.8) 145 (56) 0.48 

Age years, mean (sd) 43.2 (14.9) 42.9 (15.3) 0.82 

BMI kg/m2, mean (sd) 20.7 (4) 21.1 (4.5) 0.26 

Smoking status 

No, n (%) 137 (56.1) 119 (45.9) 0.06 

Ex-smoker, n (%) 103 (42.2) 132 (51)  

Current smoker, n (%) 4 (1.6) 8 (3.1)  

Indications 

Emphysema/ COPD, n (%) 75 (30.5) 92 (35.5) 0.66 

Cystic fibrosis, n (%) 108 (43.9) 97 (37.5)  

Pulmonary fibrosis, n (%) 33 (13.4) 38 (14.7)  

Pulmonary arterial hypertension, n (%) 20 (8.1) 21 (8.1)  

Others, n (%) 10 (4.1) 11 (4.2)  

Procedures Double, n (%) 207 (84.1) 202 (78) 0.08 

Center  Foch, n (%) 67 (27.2) 63 (24.3) 0.78 

 Marseille, n (%) 51 (20.7) 52 (20.1)  

 Strasbourg, n (%) 37 (15) 37 (14.3)  

 Other, n (%) 91 (37) 107 (41.3)  

Living area Rural, n (%) 43 (17.5) 46 (17.8) 0.93 

 City center, n (%) 79 (32.1) 85 (32.8)  

 Suburbs, n (%) 100 (40.7) 99 (38.2)  

 Small city, n (%) 24 (9.8) 29 (11.2)  

Age donor years, mean (sd) 42.5 (15.1) 43.5 (15.6) 0.45 

Donor smoking status Yes, n (%) 92 (38.8) 97 (38.3) 0.91 

Sex mismatch Yes, n (%) 75 (30.6) 94 (36.3) 0.18 

HLA mismatch 

2, n (%) 2 (0.8) 1 (0.4) <.0001 

3, n (%) 6 (2.4) 17 (6.6)  

4, n (%) 22 (8.9) 48 (18.5)  

5, n (%) 30 (12.2) 57 (22)  

6, n (%) 18 (7.3) 26 (10)  

Unknown, n (%) 168 (68.3) 110 (42.5)  

Anti-HLA antibodies Yes, n (%) 65 (26.4) 87 (33.6) 0.07 

Ischemic time (min) minutes, mean (sd) 349 (93.7) 330.5 (95.7) 0.03 

CMV treated disease Yes, n (%) 56 (23) 78 (30.5) 0.06 

Other infection Yes, n (%) 77 (31.6) 106 (41.4) 0.02 

Acute Rrjection treated episodes Yes, n (%) 139 (56.7) 198 (76.7) <.0001 

Treated Pseudomonas infection Yes, n (%) 108 (43.9) 128 (49.8) 0.18 

Induction therapy 

No, n (%) 59 (24.6) 98 (38.1) 0.005 

Thymoglobulines-polyclonal, n (%) 105 (43.8) 95 (37)  

Thymoglobulines- monoclonal, n (%) 76 (31.7) 64 (24.9)  

 Lung function at the best value 

Best FEV1  % predicted, mean (sd) 82.6 (19.3) 76.1 (18.2) 0.001 

Best FEV1 Liter, mean (sd) 2.8 (0.9) 2.5 (0.8) 0.003 

Best FVC  % predicted, mean (sd) 82.3 (16.1) 80 (16.8) 0.23 

Best FVC Liter, mean (sd) 3.4 (0.9) 3.3 (0.9) 0.20 
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Variables Items 

Without 

Macrolides 

n=246 

With 

Macrolides 

n=259 

P 

Air pollutants concentrations, mean (sd) 

PM2.5 : 12-month,  (µg/m3) 14.9 (1.9) 15.4 (2.1) <.0001 

PM10 :  12-month,  (µg/m3) 22 (3.1) 22.2 (3.1) 0.02 

NO2 :  12-month,  (µg/m3) 17.2 (6.9) 18.8 (7.6) 0.01 

O3 :    12-month,  (µg/m3) 52.8 (7.4) 51 (8.7) 0.05 
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Supplemental Table E5:  Test for statistical interaction between the use of macrolides and air pollutants exposure 

on the levels of FEV1 % predicted and FVC % predicted 

 

 

PM2.5 (for 2 µg/m3) PM10 (for 5 µg/m3) NO2 (for 10 µg/m3) O3 (for 10 µg/m3) 

Beta (SE) p Beta (SE) p Beta (SE) p Beta (SE) p 

FEV1 %pred 

      Without macrolides -0.82 (0.52) 0.12 -2.32 (1.04) 0.03 -2.52 (1.87) 0.18 2.47 (1.78) 0.17 

      With macrolides 1.55 (0.51) 0.002 1.77 (1.07) 0.10 -0.82 (1.55) 0.60 4.08 (1.51) 0.007 

Interaction test  0.001  0.01  0.18  0.73 

FVC %pred 

      Without macrolides -1.44 (0.46) 0.002 -3.93 (0.91) <.0001 -4.14 (1.63) 0.01 1.6 (1.55) 0.30 

      With macrolides  -0.41 (0.44) 0.36 -2.04 (0.93) 0.03 -2.76 (1.44) 0.06 2.77 (1.42) 0.05 

Interaction test  0.12  0.47  0.72  0.40 

 
M2: model adjusted on recipient age (continuous), sex, height,  smoking status of both donor and recipient, body mass 

index (continuous), donor age, type of LT, underlying disease, sex mismatch, anti-HLA antibodies, transplant center, on 

living area, treated Pseudomonas infection, CMV treated disease, immunosuppression induction and acute rejection 

treated episodes,  
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Supplemental Figure E6: Adjusted associations between air pollutants exposure and level of A) FEV1 % predicted 

and B) FVC % predicted in the whole population and according to the use of macrolides in the first six months 

following lung transplantation. 
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Supplemental Table E6:  Association of air pollutants exposure with actual levels of FEV1 (cl) and FVC (cl).  

 

Outcome 

PM2.5 (for 2 µg/m3) PM10 (for 5 µg/m3) NO2 (for 10 µg/m3) O3 (for 10 µg/m3) 

Beta (SE) p Beta (SE) p Beta (SE) p Beta (SE) p 

In All  

   FEV1 2.86 (1.32) 0.03 2.63 (2.73) 0.34 -4.09 (4.08) 0.32 12.63 (3.92) 0.001 

   FVC -3.32 (1.35) 0.01 -10.51 (2.78) 0.0002 -10.50 (4.36) 0.02 8.72 (4.22) 0.04 

By the use of macrolides 

FEV1 

   Without macrolides  -3.30 (1.78) 0.06 -8.2 (3.54) 0.02 -10.71 (6.46) 0.10 8.63 (6.14) 0.16 

   With macrolides 5.25 (1.73) 0.002 6.66 (3.61) 0.07 0.01 (5.3) 1.00 12.23 (5.12) 0.02 

    Interaction   0.0002  0.01  0.04  0.46 

FVC 

   Without macrolides -6.33 (1.89) 0.001 -16.62 (3.74) <.0001 -19.81 (6.82) 0.004 7.96 (6.47) 0.22 

   With macrolides -1.97 (1.85) 0.29 -8.47 (3.88) 0.03 -9.13 (6.01) 0.13 9.93 (5.88) 0.09 

   Interaction   0.10  0.41  0.34  0.21 

 
M2: model adjusted on recipient age (continuous), sex, height,  smoking status of both donor and recipient, body mass 

index (continuous), donor age, type of LT, underlying disease, sex mismatch, anti-HLA antibodies, transplant center, on 

living area, treated Pseudomonas infection, CMV treated disease, immunosuppression induction and acute rejection 

treated episodes,  
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Supplemental Figure E7: Adjusted associations between air pollutants exposure and level of a) FEV1 % predicted 

and b) FVC % predicted in the whole population and according to the use of macrolides, using the parsimonious 

model (M3). 

 

 
 

M3: parsimonious model adjusted on recipient age (continuous), sex, body mass index (continuous), type of LT, anti-

HLA antibodies, transplant center, immunosuppression induction and acute rejection treated episodes and for the 6-

month, 3-month and 1-month exposure on temperature and humidity, estimated on 506 patients (1809measurements).  
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Supplemental Table E7: Association of air pollutants exposure with levels of FEV1 % predicted and FVC % 

predicted stratified on Living area. 

 

Outcome Model Area 
PM2.5 (for 2µg/m3) PM10 (for 5µg/m3) NO2 (for 10µg/m3) O3 (for 10µg/m3) 

Beta (SE) p Beta (SE) p Beta (SE) p Beta (SE) p 

FEV1 

M0 
Rural 0.53 (0.72) 0.72 -0.05 (1.53) 0.97 4.98 (3.32) 0.13 -0.87 (2.8) 0.75 

Urban 1.02 (0.45) 0.45 -0.01 (0.89) 0.99 -2.54 (1.35) 0.06 2.1 (1.13) 0.07 

M1 
Rural 0.34 (0.71) 0.71 0.70 (1.56) 0.66 9.18 (3.37) 0.007 -0.1 (3.17) 0.98 

Urban 1.03 (0.45) 0.45 0.62 (0.91) 0.49 -1.69 (1.3) 0.19 3.5 (1.26) 0.006 

M2 
Rural 0.3 (0.71) 0.71 0.78 (1.56) 0.62 9.79 (3.44) 0.005 0.58 (3.2) 0.86 

Urban 1.03 (0.45) 0.45 0.51 (0.91) 0.57 -2.24 (1.27) 0.08 3.79 (1.24) 0.002 

 

FVC 

M0 
Rural -0.65 (0.62) 0.62 -2.85 (1.32) 0.03 2.31 (2.8) 0.41 -1.13 (2.36) 0.63 

Urban -0.76 (0.37) 0.37 -2.96 (0.74) <.0001 -4.21 (1.16) 0.0003 0.97 (0.98) 0.32 

M1 
Rural -0.74 (0.62) 0.62 -1.95 (1.36) 0.15 5.92 (2.92) 0.04 -0.4 (2.76) 0.89 

Urban -0.78 (0.38) 0.38 -2.76 (0.76) 0.0003 -3.27 (1.14) 0.004 2.05 (1.11) 0.07 

M2 
Rural -0.77 (0.62) 0.62 -1.86 (1.36) 0.17 6.31 (2.98) 0.04 0.06 (2.79) 0.98 

Urban -0.75 (0.38) 0.38 -2.77 (0.76) 0.0003 -3.55 (1.13) 0.002 2.13 (1.11) 0.06 

 

 

 

M0: crude model conducted 

M1: model adjusted on recipient age (continuous), sex, smoking status of both donor and recipient, body mass index 

(continuous), donor age, type of LT, underlying disease, sex mismatch, anti–HLA antibodies, transplant center, on living 

area and for the 6–month, 3–months and 1–months exposure on temperature and humidity. 

M2: M1 model further adjusted on treated Pseudomonas infection, CMV treated disease, immunosuppression induction 

and acute rejection treated episodes.  
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Supplemental Table E8: Association of air pollutants exposure with levels of FEV1 % predicted and FVC % 

predicted considering different exposure windows and different adjustment models.   

  

Outcome 

Exposure 

window Model* 

PM2.5 (for 2 µg/m3) PM10 (for 5 µg/m3) NO2 (for 10 µg/m3) O3 (for 10 µg/m3) 

Beta (SE) p Beta (SE) p Beta (SE) p Beta (SE) p 

FEV1 

 

12-month 

M0 
0.85 (0.38) 0.02 -0.13 (0.76) 0.86 -1.73 (1.09) 0.11 1.86 (1.01) 0.06 

M1 
0.82 (0.38) 0.03 0.64 (0.78) 0.41 -0.86 (1.2) 0.47 3.5 (1.16) 0.003 

M2 
0.82 (0.38) 0.03 0.58 (0.78) 0.46 -1.36 (1.18) 0.25 3.95 (1.14) 0.001 

M3 
0.91 (0.38) 0.02 0.78 (0.77) 0.31 -0.89 (1.04) 0.39 3.39 (1.07) 0.002 

6-month 

M0 
0.14 (0.24) 0.56 -0.11 (0.51) 0.82 -2.36 (0.88) 0.01 0.91 (0.42) 0.03 

M1 
0.13 (0.25) 0.60 0.09 (0.52) 0.86 -1.62 (0.95) 0.09 0.72 (0.43) 0.10 

M2 
0.15 (0.25) 0.54 0.08 (0.52) 0.87 -1.84 (0.95) 0.05 0.78 (0.43) 0.07 

M3 
0.19 (0.24) 0.43 0.25 (0.51) 0.63 -1.44 (0.86) 0.10 0.75 (0.42) 0.07 

3-month 

M0 
-0.04 (0.19) 0.83 -0.21 (0.39) 0.58 -2.06 (0.75) 0.01 0.57 (0.32) 0.08 

M1 
-0.04 (0.19) 0.82 -0.09 (0.39) 0.81 -1.5 (0.8) 0.06 0.47 (0.33) 0.15 

M2 
-0.04 (0.19) 0.83 -0.11 (0.39) 0.78 -1.67 (0.8) 0.04 0.52 (0.33) 0.11 

M3 
-0.02 (0.19) 0.91 -0.03 (0.39) 0.93 -1.39 (0.74) 0.06 0.47 (0.32) 0.14 

1-month 

M0 
0.01 (0.12) 0.91 -0.16 (0.26) 0.55 -0.91 (0.61) 0.14 0.40 (0.26) 0.12 

M1 
0.02 (0.13) 0.85 -0.08 (0.27) 0.76 -0.54 (0.64) 0.40 0.34 (0.26) 0.20 

M2 
0.05 (0.13) 0.70 -0.05 (0.27) 0.86 -0.58 (0.64) 0.37 0.34 (0.26) 0.20 

M3 
0.04 (0.12) 0.74 -0.04 (0.27) 0.89 -0.52 (0.61) 0.39 0.34 (0.26) 0.20 

FVC 

12-month 

M0 
-0.78 (0.32) 0.01 -3.01 (0.63) <.0001 -3.26 (0.93) 0.0005 1.01 (0.86) 0.24 

M1 
-0.78 (0.32) 0.02 -2.55 (0.66) 0.0001 -2.28 (1.05) 0.03 1.89 (1.01) 0.06 

M2 
-0.75 (0.32) 0.02 -2.56 (0.66) 0.0001 -2.58 (1.05) 0.01 2.15 (1.01) 0.03 

M3 
-0.74 (0.32) 0.02 -2.54 (0.65) 0.0001 -2.54 (0.92) 0.01 2.46 (0.95) 0.01 

6-month 

M0 
-0.63 (0.2) 0.002 -1.67 (0.43) <.0001 -3.45 (0.75) <.0001 1.1 (0.35) 0.002 

M1 
-0.63 (0.21) 0.002 -1.52 (0.44) 0.0005 -2.63 (0.82) 0.001 0.85 (0.36) 0.02 

M2 
-0.61 (0.21) 0.003 -1.52 (0.44) 0.0005 -2.75 (0.82) 0.001 0.88 (0.36) 0.02 

M3 
-0.6 (0.2) 0.003 -1.47 (0.43) 0.001 -2.76 (0.75) 0.0002 0.99 (0.35) 0.005 

3-month 

M0 
-0.34 (0.16) 0.03 -0.78 (0.32) 0.02 -2.45 (0.64) 0.0001 0.69 (0.27) 0.01 

M1 
-0.33 (0.16) 0.04 -0.68 (0.33) 0.04 -1.76 (0.69) 0.01 0.52 (0.28) 0.06 

M2 
-0.32 (0.16) 0.04 -0.69 (0.33) 0.04 -1.84 (0.69) 0.01 0.55 (0.28) 0.05 

M3 
-0.33 (0.16) 0.04 -0.67 (0.33) 0.04 -1.92 (0.64) 0.003 0.62 (0.27) 0.02 

1-month 

M0 
-0.12 (0.1) 0.27 -0.35 (0.22) 0.12 -1.04 (0.52) 0.04 0.54 (0.22) 0.01 

M1 
-0.11 (0.11) 0.29 -0.29 (0.23) 0.2 -0.56 (0.55) 0.3 0.42 (0.22) 0.06 

M2 
-0.09 (0.11) 0.38 -0.27 (0.23) 0.24 -0.57 (0.55) 0.3 0.42 (0.22) 0.06 

M3 
-0.10 (0.10) 0.34 -0.27 (0.22) 0.23 -0.71 (0.52) 0.17 0.48 (0.22) 0.03 

 

M0: crude model estimated on 520 patients (1833 measurements). 

M1: model adjusted on recipient age (continuous), sex, smoking status of both donor and recipient, body mass index 

(continuous), donor age, type of LT, underlying disease, sex mismatch, anti-HLA antibodies, transplant center, on living 

area and for the 6-month, 3-month and 1-month exposure on temperature and humidity, estimated on 495 patients (1770 

measurements).  

M2: M1 model further adjusted on treated Pseudomonas infection, CMV treated disease, immunosuppression induction 

and acute rejection treated episodes, estimated on 487 patients (1751 measurements). 

M3: parsimonious model adjusted on recipient age (continuous), sex, body mass index (continuous), type of LT, anti-

HLA antibodies, transplant center, immunosuppression induction and acute rejection treated episodes and for the 6-

month, 3-month and 1-month exposure on temperature and humidity, estimated on 506 patients (1809measurements).  
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Supplemental Table E9: Adjusted–association of FEV1 % predicted and FVC % predicted levels with the 6–

month average air pollutants exposure estimated before (A) and after (B) the lung function measurements. 

 

Outcome Pollutants 

A 

6–month average air pollutant 

exposure estimated BEFORE 

each lung function measurement 

 B 

6–month average air pollutant 

exposure estimated AFTER each 

lung function measurement 

Beta (SE) p Beta (SE) p 

FEV1 

 

PM2.5 (for 2µg/m3) 0.08 (0.27) 0.78 0.11 (0.29) 0.70 

PM10 (for 5µg/m3) 0.09 (0.57) 0.87 0.17 (0.63) 0.79 

NO2 (for 10µg/m3) -2.4 (1.06) 0.02 -1.92 (1.12) 0.09 

O3 (for 10µg/m3) 1.13 (0.52) 0.03 -0.48 (0.5) 0.35 

FVC 

 

PM2.5 (for 2µg/m3) -0.68 (0.22) 0.002 -0.27 (0.24) 0.26 

PM10 (for 5µg/m3) -1.58 (0.47) 0.001 -0.64 (0.52) 0.21 

NO2 (for 10µg/m3) -3.25 (0.91) 0.0004 -1.76 (0.96) 0.07 

O3 (for 10µg/m3) 0.96 (0.43) 0.03 -0.07 (0.42) 0.87 

 

 
 

Mixte linear regression models were adjusted on recipient age (continuous), sex, smoking status of both donor and recipient, 

body mass index (continuous), donor age, type of LT, underlying disease, sex mismatch, anti–HLA antibodies, transplant 

center, on living area, treated Pseudomonas infection, CMV treated disease, immunosuppression induction and acute 

rejection treated episodes. 

All lung–function test done before July 1st 2013 were considered in this analysis. 
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