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Abstract (200 words) 

 

This prospective multi-centre study aimed at developing a simple rule to predict poor 

outcome in patients presenting to emergency departments (EDs) with initially non 

life-threatening COPD exacerbations (AECOPD) in a "real life" setting.  

All AECOPD visiting EDs of 103 hospitals during a 3-month period were included, 

except those who immediately required ICU admission and/or ventilatory support. 

Collected data included patients characteristics, in-hospital outcomes (mortality, 

length of stay) and mode of discharge (unsupported or need for post-hospital 

assistance). In-hospital mortality rate was 7.4% (n=59/794). Independent prognostic 

factors were age, number of clinical signs of severity (among cyanosis, impaired 

neurological status, lower limb oedema, asterixis, use of accessory inspiratory or 

expiratory muscles) and dyspnea grade at stable state. Need for post-hospital 

support was also predicted by female gender. To build and validate a prediction 

score of mortality based on these items, patients were randomly allocated to a 

derivation and a validation cohort. The prediction score showed good discrimination, 

with c statistics of 0.79 in the derivation cohort and 0.83 in the validation cohort. 

Thus, simple purely clinical factors can reliably predict the risk of death and need for 

post-hospital support in initially non life-threatening AECOPD. Their use needs to be 

prospectively validated.  
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Introduction 

 

Chronic obstructive pulmonary disease (COPD) is a major health care issue: the 

prevalence in the adult population ranges between 4% and 10% and World Health 

Organisation projections predict that COPD-related mortality and disability will 

continue to increase worldwide during the next two decades [1]. Exacerbations are 

major events in the history of the disease, especially when hospitalization is required: 

firstly, in-hospital mortality is high although it varies markedly between studies (2.5-

30%), depending on the mode of recruitment and setting (medical ward versus 

intensive care unit -ICU-)[2-6]. Secondly, exacerbations markedly impair quality of life 

[7] and their repetition may affect the natural history of the disease, as assessed by 

the rate of lung function decline [8, 9] and mortality [10]. Finally, they have a societal 

impact: although only 10-15% of COPD patients are hospitalised, they are 

responsible for more than half of COPD-related health care expenses while, among 

respiratory diseases, COPD is the leading cause of direct medical costs [11-15]. 

Exacerbation-related costs increase in the growing population of elderly subjects, 

who require post-hospital support more frequently [16].  

Several studies identified factors independently associated with in-hospital mortality 

of COPD exacerbations, including non-respiratory (especially cardiac) organ system 

dysfunction, duration of hospital stay, older age, co-morbid conditions and nutritional 

status, PaO2 and PaCO2 at entry, requirement for ICU admission [4, 5, 17-22]. 

However, independent prognostic factors are quite variable between studies, which is 

likely related to differences in patient populations, settings, duration of follow-up, 

collected variables or statistical methods. In addition, these studies did not 

specifically target patients visiting EDs and, therefore, were not restricted to factors 

readily available in that environment. Thus, it remains difficult to provide clinicians 

working in the emergency context with simple and reliable criteria to identify patients 



  

 

at risk of in-hospital death and help deciding if the patient has to be hospitalized and 

in which setting (medical ward or ICU).   

Therefore, a “real life” study was conducted to assess determinants of in-hospital 

outcomes in patients visiting emergency departments for COPD exacerbations. 

Considered outcomes were in-hospital mortality and requirement for post-hospital 

support (either convalescence or nursing home or domiciliary support). A prediction 

score was built using a randomly selected subgroup of the study participants 

(derivation cohort), and tested in the other half of the recruited sample (validation 

cohort). 

 



  

 

Material and Methods 

 

The study protocol and case report form (CRF) have already been published [23] 

and are available on the Web site of Société de Pneumologie de Langue Française:  

http://www.splf.org/rmr/depotElectronique/UrgenceBPCO.htm. All procedures were 

approved by the ethics committee of Versailles hospital and by the institutional 

review boards of involved scientific societies (Société de Pneumologie de Langue 

Française, SAMU de France et Société Française de Médecine d’Urgence) and 

informed consent was obtained from all patients. 

 

Study design 

Following a feasibility study in 3 centres, this prospective observational study was 

conducted in 113 centres representative of French hospitals. Centres were asked to 

include all consecutive patients visiting the emergency departments between 

November, 2003 and February, 2004 with a diagnosis of certain or probable 

exacerbation of COPD at entry. Included patients were followed until discharge from 

the hospital. Additional details are provided in the online repository.  

Since this was meant to be a “real-life” study, there was no constraint or guideline 

regarding investigations, admission and discharge decisions or treatments. In each 

centre, an emergency physician and a respiratory physician were in charge of quality 

control 

 

Inclusion criteria 

Patients were included if they presented with a probable or certain exacerbation of 

COPD, as defined by the appearance or increase of dyspnea in a patient with known 

COPD or risk factors for COPD (age > 40 years and current or past tobacco smoking 

> 10 pack-years). Patients meeting these criteria were not included when the 



  

 

investigator judged that the predominant diagnosis was or was likely to be pulmonary 

embolism, congestive heart failure, pneumothorax or pleurisy or when the 

predominant underlying respiratory disease was asthma, bronchiectasis, heart 

failure, thrombo-embolic disease or restrictive respiratory insufficiency. All these 

exclusion criteria were left to the clinician’s opinion, to ensure that the real life nature 

of the study was respected. Patients requiring immediate ICU monitoring and/or non 

invasive or invasive ventilation, as judged by the ED physician, were not included. 

 

Collected data 

Collected data were limited to observations and results that are readily available in all 

EDs and addressed the following issues:  

(i) regarding baseline status: socio-demographic characteristics, occupation, smoking 

history, known diagnosis of COPD, chronic bronchitis or emphysema, age at first 

respiratory symptoms, usual severity of dyspnoea (modified Medical Research 

Council, mMRC scale), reported number of emergency visits and hospitalizations 

during the past 6 months, usual follow-up (general practitioner and/or respiratory 

physician), maintenance treatments; mMRC dyspnoea grades were [24]: 0: dyspnoea 

during intensive exercise only. 1: dyspnoea when climbing 2 flights of stairs or more. 

2: dyspnoea when walking uphill or quickly on a flat ground. 3: dyspnoea when 

walking on a flat ground at the same pace as persons of the same age. 4: dyspnoea 

when walking at his/her own pace on a flat ground. 5: dyspnoea when eating, 

dressing… Unable to leave home. 

(ii) regarding the exacerbation and its management in the emergency department: 

duration of the exacerbation, treatments and medical visits before arrival in the ED, 

origin of referral, dyspnoea grade at entry, clinical signs of severity, auscultation 

findings, arterial blood gas variables, diagnostic procedures and treatments, length of 

stay in the emergency department;  



  

 

(iii) regarding the management of the exacerbation after discharge from the 

emergency department: hospitalization and its setting(s) (general medical ward, 

respiratory medicine department, intensive care unit) and duration, diagnostic 

procedures and treatments;  

(iv) regarding discharge from the hospital: vital status, final diagnosis (confirmed 

exacerbation of COPD or alternative diagnosis), certain or probable aetiology of the 

exacerbation, mode of discharge (to home with or without support or to 

convalescence or nursing home), treatment, planned medical appointments. The 

diagnosis of COPD exacerbation was considered as confirmed (or rejected) after 

review by the local coordinating respiratory physician. 

 

Statistical analysis 

Statistics were performed with the SAS software (SAS Institute, Cary, NC, USA). All 

collected data were described by their means ± standard deviation (SD) or 

percentage. In-hospital outcomes of interest were death and requirement for post-

hospital support (either convalescence, nursing home or domiciliary support). A two-

step plan of analysis was applied.  

The first step was the exploratory assessment of predictors of death and need for 

post-hospital support in the whole population, to ensure maximal statistical power. 

Univariate analyses (Chi-square test for categorical variables, t-test or analysis of 

variance for continuous variables) were first performed to determine which variables 

were associated with these outcomes; then, initial symptoms and signs associated 

with an increased risk of in-hospital death in univariate analysis were aggregated in a 

clinical severity index, which was integrated in the subsequent analysis. Finally, 

multivariate analyses were performed: a backward stepwise procedure using logistic 

regression model was applied including the variables that were significant at a p 

value of less than 0.20 in the univariate analyses. Variables were eliminated one at a 



  

 

time from the model based on likelihood ratio tests. Variables were eligible for 

inclusion into the final model if they were significantly associated with in-hospital 

outcomes at a p value of less than 0.05.  

The second step aimed at confirming the performance of the proposed group of 

items as predictors of the risk of death: the population sample was randomly split into 

two groups: a derivation cohort (n=353) and a validation cohort (n=334). In the 

derivation cohort, a backward stepwise logistic regression procedure was used as 

described above, and allowed to develop a point-based risk scoring system: the 

number of points assigned to each risk factor was obtained by dividing each Beta 

coefficient by the smallest Beta coefficient significantly different from 0 and rounding 

to the nearest integer. A risk score was assigned to each participant in both 

derivation and validation cohorts by summing the number of points corresponding to 

each risk factor. Model discrimination was assessed by the c statistic, which is 

analogous to the area under the receiver operating characteristic (ROC) curve [25]. 

In both derivation and validation cohorts, subjects were divided into three groups 

depending on the tertile of the score, and mortality rates were compared between 

groups. 

 



  

 

Results 

 

Among the 113 centres that accepted to participate, 103 (91%) were active and 

recruited 794 patients.  

 

Patients characteristics  

Table 1 describes the demographic characteristics of the population and provides 

details on risk factors and medical history. The proportion of retired patients was 

78.6%, 9.0% did not work anymore due to disability, 27.1% had home support and 

8.4% lived in an institution. At least one emergency visit during the previous 6 

months was reported by 68.2%, at least one hospitalization by 37.6%. Initial clinical 

presentation, severity index, diagnostic procedures and treatments in the emergency 

department are provided in table 2. Wheezing was recorded in 69.3%, focal crackles 

in 28.9%. The vast majority of patients (72.4%) presented with at least one severity 

criteria.  

Only 84 patients (10.5%) were discharged home from the emergency department 

while 533 (67.1%) were hospitalised in a medical ward, 95 (11.9%) in an intensive 

care unit and 62 (7.8%) in another hospital.  

Compared to those hospitalized in a medical ward or an ICU, patients discharged 

home from the emergency department were younger and less often referred by a 

doctor; in addition, they had fewer signs of severity and lower heart and respiratory 

rates (data not shown). 

At discharge from the hospital, the diagnosis of COPD exacerbation was considered 

as confirmed in 723 patients (91.6%). Alternative diagnosis were another respiratory 

disease in 37 patients, a cardiovascular disease in 19 patients or another illness in 6 

patients. When the final diagnosis was a COPD exacerbation, the 2 main reported 

aetiologies were bronchial infection in 68.1% and pneumonia in 14.5%. In 4.7% of 



  

 

cases, investigators reported that no aetiology was found.  

 

Factors associated with in-hospital death, need for post-hospital support and length 

of stay 

In-hospital mortality rate was 7.4% (n=59 deaths). At the end of hospital stay, 

discharge to home without any particular support was possible in 472 patients 

(59.5%) while 214 (26.9%) required home support or were transferred to 

convalescence or nursing homes. Since it was not planned to follow patients 

transferred to other hospitals, 49 patients were excluded from the analysis (6.2%). 

Table 3 shows factors associated with death and need for post-hospital support (at 

home or in convalescence or nursing homes) in univariate analysis and table 4 

presents the results of multivariate logistic regression analysis when all clinical signs 

of severity were individually integrated in the model (cyanosis, impaired neurological 

status, lower limb oedema, asterixis, use of inspiratory accessory muscles, 

expiratory use of abdominal muscles). Heart and respiratory rates were not different 

between patients who died and survivors (98.3 ± 23.9 versus 98.5 ± 19.5 bpm and 

28.2 ± 8.2 versus 26.7 ± 7.1 cycles/min, respectively). As mentioned in the statistical 

analysis section, a 3-grade clinical severity index (no severity criteria, 1 or 2 severity 

criteria, at least 3 severity criteria) was built on the basis of the number of clinical 

signs of severity at entry. Using this score, independent prognostic factors in 

multivariate analysis were age, clinical severity index at entry and baseline dyspnoea 

grade (table 5). Determinants of need for post-hospital support in multivariate 

analysis were gender and risk factors for death (tables 4 and 5). 

Need for post-hospital support increased length of stay in univariate analysis (17.3 ± 

13.9 days vs 10.5 ± 7.1 days, p<0.0001), but this effect interacted with the clinical 

severity index, which was more powerfully associated to length of stay in multivariate 



  

 

analysis (data not shown). 

 

Derivation and validation of the prediction score 

In the derivation cohort, variables independently associated with the risk of death 

were the same as in the whole population (see table 5: age, clinical severity index at 

entry, and baseline dyspnoea grade). The points assigned to each of these 3 

predictors using Beta coefficients, were as follows: 

- 0 point for age < 70 years and 1 point for age ≥ 70 years;  

- 0 point for no sign of severity, 2 points for 1-2 signs and 3 points for ≥3 signs; 

- 0 point for baseline dyspnoea grades 0-1, 1 point for grades 2-3 and 2 points for 

grades 4-5. 

Table 6 shows risks of death in the derivation and validation cohorts, depending on 

the score. The prediction characteristics are depicted using the c statistic and 

sensitivity and specificity. 

Mortality strongly increased with increasing of prediction score in both the derivation 

cohort and the validation cohort. The prediction score showed good discrimination for 

mortality, with c statistics of 0.79 in the derivation cohort and 0·83 in the validation 

cohort. 



  

 

Discussion 

 

The main result of this real-life study is the identification of simple, immediately 

accessible and strong predictors of in-hospital death and need for post-hospital 

support in COPD patients visiting the emergency department for an exacerbation. In 

addition, the study allowed to derive and validate a prediction score based on these 

items. To our knowledge, this is the first prospective study to determine outcomes 

and prognostic factors in patients with COPD exacerbations presenting to the 

emergency department These factors should help determining (i) where patients 

need to be oriented and (ii) in which patients post-hospital support should be 

prepared early to facilitate and fasten discharge: this last point is outlined by the 

increased length of stay when post-hospital support was required.  

 

Patients characteristics 

Despite the recruitment through emergency departments, a relatively high proportion 

of patients were followed by a respiratory physician (41%) and 70% received a 

treatment for COPD. Although 70% reported performing lung function testing or peak 

expiratory flow rate measurement during the past years, only very few of them were 

able to provide the results of these measurements. In line with these figures, a high 

proportion of subjects reported knowing that they had COPD, emphysema, or 

chronic bronchitis (85%). This is likely related to the mode of recruitment in the 

study: physicians were asked to include patients with increased dyspnea (this criteria 

was indeed satisfied in almost all patients) and a diagnosis of certain or probable 

COPD exacerbation, with no other dominant respiratory disease or cause of acute 

respiratory failure (e.g., left heart failure or pulmonary embolism). Thus, they 

probably tended to include mainly patients with known COPD, omitting most of the 

unknown proportion of patients in whom the disease is discovered when the first 



  

 

exacerbation occurs. This would also explain the relatively high level of baseline 

dyspnea in most patients and their frequent recourse to healthcare resources in the 

months preceding the study. 

Despite this, results of lung function tests were known for only a few patients, which 

suggests the need for improving education of both doctors and patients. Such 

information could be of interest to evaluate the prognosis of an exacerbation and 

decide if and where admission should be considered, but at present it is too 

infrequently available to be included in a prediction rule, at least in the setting of 

French hospitals. 

Similarly, peak expiratory flow rate was seldom measured, which makes it difficult to 

interpret its lack of predictive potential. Finally, conditions of measurement of arterial 

blood gases (i.e. with or without supplemental oxygen) were too heterogeneous to 

allow any conclusion as to their prognostic value in the “real life” emergency 

department setting. 

 

Risk factors for in-hospital death 

Although all guidelines list clinical and biological signs of severity that should lead to 

hospitalization or admission to the intensive care unit [26-28], only a few studies 

addressed this important issue. These studies were reviewed in 2001 in an 

evidence-based process conducted jointly by the American College of Physicians 

and American Society of Internal Medicine [29]. At that time, only 11 studies had 

been conducted to identify predictors of in-patient mortality, and 8 identified such 

factors in populations ranging from 74 to 3050 subjects, recruited with markedly 

variable inclusion criteria. Among them, only 5 performed multivariate analysis and 4 

were performed in ICU patients only. Internal validity scores were fairly good but 

external validity and degree of validation were poor. In the 5 largest studies with 

multivariate analysis (n=322 to 3050), independent predictors of in-hospital death 



  

 

were age, acute physiology score, body mass index, functional status before the 

exacerbation, PaO2/FIO2 ratio, need for mechanical ventilation, serum albumin and 

sodium levels and cardiac co-morbidities. Altogether, none of these studies provides 

physicians with a simple prediction rule to help them deciding where a given patient 

should be managed. In the present study, we found that 3 simple clinical criteria 

were potent predictors of mortality, suggesting that they should be systematically 

assessed at entry in COPD exacerbations and used to decide where patients should 

be oriented. These criteria were age, the number of clinical signs of severity at entry 

and the baseline dyspnoea grade. Among individual clinical signs of severity, 

neurological impairment and use of inspiratory accessory muscles were the only 

factors independently associated with an increased risk of death; however, adding 

other signs of severity through the aggregated clinical severity index increased the 

predicting value of the model. 

One strength of the study is that, following identification of predictors of death in the 

whole study population, two subgroups were randomly constituted to build a 

prediction score and assess its validity. As mentioned in the results section, this 

score was very easy to calculate and, when the derivation and the validation 

populations were classified according to tertiles of the score, marked differences in 

mortality were observed in both subgroups. In addition, prediction characteristics 

depicted by the c statistic, sensitivity and specificity were satisfactory, especially 

considering the simplicity of the score and especially the lack of need for non-clinical 

data. The c statistic was indeed higher to what was reported by Celli et al. for the 

BODE index [30]. 

Whether such a prediction score would improve patients’ outcome remains to be 

determined in a prospective validation study. 

 

Predictors of need for post-hospital support  



  

 

Although the need for post-hospital support is clearly an increasingly important 

clinical and economic issue, we are not aware of previous studies aimed at 

identifying the corresponding clinical predictors. 

Here factors associated with an increased risk of death were also predictors of the 

need for post-hospital support, at home or in intermediate care facilities or 

institutions. This finding is not surprising: if they survive, the most severe patients 

have an increased level of dependence when they are discharged. Identifying these 

factors may be useful to help reducing length of stay: patients who need post-

hospital support as a consequence of increased severity stay longer, which probably 

relates to two different causes: firstly, the time to recover a health status compatible 

with discharge may be longer; secondly, hospitalization may be prolonged by 

difficulties in organizing an adequate post-hospital support. Such difficulties are likely 

to be increasingly frequent, considering the increasing age of the population [16]. 

This will have not only clinical consequences through the increased hospital-related 

morbidity, quality of life impairment and mortality, but also economic consequences: 

hospital stays account for about one half of all COPD-related health care expenses, 

COPD representing the second leading respiratory cause of direct and indirect health 

care-costs in the USA and 3.5% of all healthcare expenses in France [8, 11]. 

Interestingly, the need for post-hospital support was not independently related to any 

kind of pre-hospital support (home support or residence in a nursing home): the most 

likely explanation is that, in most cases, pre-hospital support was also determined by 

the severity of dyspnea (data not shown).  

 

Limitations of the study 

As mentioned above, one main limitation was the lack of lung function and relevant 

arterial blood gas data, making it impossible to include them in the prediction rule. 

But this has to be considered as corresponding to what occurs in the real life setting, 



  

 

so that it does not decrease the value of the identified prognostic factors. 

Another limitation is the lack of post-hospital mortality data, which will be mandatory 

to (i) validate the prognostic factors found in the study and transform them into 

admission/discharge criteria and (ii) assess the validity of decisions of immediate 

discharge from the ED. To reach these goals, a large ongoing prospective study 

includes detailed follow-up at 3 months and assessment of vital status at 3 years 

[31].  

A recruitment bias also has to be considered. Indeed, the mean number or recruited 

patients per centre and per month was quite small (about 3), far lower than expected 

during the winter period. As mentioned above, recruitment was obviously limited to 

patients with a fairly certain diagnosis of COPD exacerbation at entry. In addition, 

most centres were active only during small periods of time (1-4 weeks) and local 

coordinators checked that cases obviously corresponding to inclusion criteria were 

not omitted, suggesting that the recruitment was not far from exhaustive during 

active inclusion periods. Limiting the recruitment period to one winter season 

ensured that, if some kind of seasonal bias may influence predictors of outcomes, it 

was homogenously distributed throughout the study period and centres. In addition, 

since such a bias exists, it corresponds to what happens in the “real-life” and does 

not compromise the applicability of the results to the period when COPD 

exacerbations are the greatest cause of concern for clinicians and hospitals. 

Finally, the present findings do not apply to COPD cases discovered at the occasion 

of their first exacerbation since the disease had already been diagnosed in most 

patients. They do not apply either to patients who require immediate ventilatory 

support and/or ICU admission, when presenting to the ED: inclusions were indeed 

limited to patients who did not require immediate ventilatory support, as decided by 

the attending emergency physician. The purpose of this restriction was to limit the 

heterogeneity of the population and to avoid biasing the results by including a 



  

 

subgroup of patients with very severe exacerbations, which could have induced the 

identification of factors that would not be applicable to exacerbations of lesser 

severity.  

 

Conclusions 

This study provides simple prognostic factors in COPD exacerbations presenting to 

the emergency department. The corresponding variables are exclusively clinical and 

very easy to measure at entry in the real life context, and represent powerful 

predictors of the risk of both death and need for post-hospital support. Thus, after 

prospective validation they may be useful for clinicians in helping them (i) with 

admission and orientation decisions (ii) anticipating the need for intermediate care 

facilities or home support and (iii) informing patients and relatives on exacerbation-

related short-term risks. 
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Tables 

Table 1: characteristics of patients (data are mean ± SD or %, n=794). 

 Patients with  
available data (n) 

 

Population characteristics 

Age (years) 780 72.5 ± 11.8 

Male gender (%) 784 70.0% 

Pre-hospital care (%) 794 21.5% 

Self-referrals (%) 781 20.5% 

Current / ex-smokers (%) 734 30.8% / 49.9% 

Cumulative tobacco smoking 
(pack-years) 

734 46.4 ± 30.0 

Occupational exposure to gas, 
fumes, dusts (%) 

721 28.3% 

Known COPD (%, including 
chronic bronchitis and 
emphysema) 

721 84.6% 

Age at the beginning of 
exertional dyspnoea (years) 

652 53.3 ± 17.8 

Baseline dyspnoea grade: 0-1 
/ 2-3 / 4-5 (%) 

701 22.5% / 46.2% / 31.3% 

Previous lung function test (%) 748 69.9% 

Usual follow-up (%) 
- Respiratory physician 
- General practitionner 
- Both 
- None 
 

763  
40.8% 
34.3% 
16.5% 
8.4% 

Usual maintenance treatment 
(%) 
- β2 agonists 
- Anticholinergic agents 
- Inhaled corticosteroids 
- Oral corticosteroids 
- Long term oxygen therapy 
 

767  
69.6% 
37.5% 
43.8% 
13.8% 
23.2% 



  

 

Table 2: initial presentation, diagnostic procedures and treatments. 

 Patients with  
available data (n) 

 

Mean ± SD or % 

Increased / recent  
- dyspnoea  
- cough 
- expectoration 
- sputum purulence 

791  
99.2% 
78.1% 
59.7% 
42.6% 

Dyspnea MRC grade at entry 
- 0-1 
- 2-3 
- 4-5 

741 4.2 ± 1.1 
2.8% 
19.6% 
77.6% 

 
Signs of severity (%) 
- Cyanosis 
- Neurological impairment 
- Lower limb oedema 
- Asterixis 
- Use of accessory inspiratory 

muscles 
- Expiratory use of abdominal 

muscles 

793  
29.0% 
11.0% 
23.3% 
7.8% 
50.9% 
37.8% 

Clinical severity index: number of signs 
of severity (%) 
- 0 
- 1-2 
- ≥3 

793  
27.6% 
47.7% 
24.7% 

 

Heart rate (bpm) 785 98.5 ± 19.8 

Respiratory rate (/min) 706 26.9 ± 7.2 

Arterial blood pressure (mmHg) 752 144 ± 28 / 78 ± 16 

Peak expiratory flow rate  
- measurement (%) 
- result (L/min) 

767  
16.9% 

185.1 ± 84.9 

Treatments (%)  
- b2 agonists 
- Anticholinergic agents 
- Inhaled corticosteroids 
- Systemic corticosteroids 
- Oxygen therapy 

789  
89.2% 
80.1% 
6.7% 
45.5% 
82.8% 

Length of stay in the emergency 
department (hours) 

667 11.8 ± 14.1 



  

 

Table 3: factors associated with death and need for post-hospital support at 

discharge in univariate analysis. All, p<0.05, except *. Data are mean ± SD or %. 

 
 Death Supported discharge 

 Yes No Yes No 

Age (years) 78.6±8.1 72.0 ±12.0 78.4±9.6 68.9±11.9 

Self-referral (%) 5.1% 21.8% 15.8% 23.9% 

Previous home support or 
institutionalization (%) 

56.9% 33.8% 60.4% 21.0% 

Body mass index (kg/m2) 24.1 ± 5.3 * 25.5 ± 5.8 * 24.8 ± 6.0 * 25.8 ± 5.7 * 

Dyspnoea grade 4.6±0.6 4.1±1.1 4.4±1.0 4.0±1.2 

Cyanosis (%) 50.9% 27.3% 37.1% 23.6% 

Neurological impairment (%) 37.3% 8.9% 16.9% 5.3% 

Lower limb oedema (%) 33.9% 22.5% 27.7% 20.0% 

Asterixis (%) 17.0% 7.1% 7.0% * 7.0% * 

Use of inspiratory accessory 
muscles (%) 

72.9% 49.2% 60.6% 42.3% 

Expiratory use of abdominal 
muscles (%) 

52.5% 36.7% 44.6% 32.9% 

Clinical severity index 1.5 ± 0.6 0.9 ± 0.7 1.1 ± 0.7 0.8 ± 0.7 

Respiratory rate (/min) 28.2 ± 8.2 * 26.7 ± 7.1 * 27.6 ± 7.2 26.1 ± 7.0 

Heart rate (/min) 98.3 ± 23.9 * 98.5 ± 19.5 * 98.2 ± 20.0 * 98.3 ± 19.2 * 

Hospitalization during the past 
6 months (%) 

53.2% 36.6% 44.9% 33.4% 

Maintenance oral 
corticosteroids (%) 

22.2% * 13.2% * 14.8% * 12.1% * 

Long-term oxygen therapy (%) 50.0% 21.2% 29.1% 17.4% 



  

 

Table 4: independent prognostic factors for death and need for post-hospital support 

at discharge in multivariate logistic regression analysis when all clinical signs of 

severity are individually integrated in the model. 

 

 Risk of death  Need for post-hospital 
support 

 Odds ratio 95% 
confidence 

interval 

 Odds ratio 95% 
confidence 

interval 

Gender: women vs men - -  2.2 1.4-3.4 

Age ≥ 70 years 4.5 1.6-12.1  3.4 2.1-5.5 

Clinical signs of severity at 
entry 
- cyanosis 
- neurological impairment 
- lower limb oedema 
- asterixis 
- use of inspiratory 

accessory muscles 
- expiratory use of 

abdominal muscles 

 
1.5 
5.1 
1.0 
1.7 

 
2.6 

 
0.9 

 
0.7-3.0 
2.4-10.8 
0.4-2.0 
0.6-4.3 

 
1.1-6.2 

 
0.4-1.9 

  
1.6 
3.3 
1.0 
0.7 

 
1.6 

 
1.2 

 
1.0-2.6 
1.6-6.7 
0.5-1.5 
0.3-1.7 

 
1.0-2.7 

 
0.7-2.0 

Baseline dyspnoea grade 
- 0-1 
- 2-3 
- 4-5 

 
1.0 
3.6 
6.5 

 
 

0.7-16.5 
1.4-29.3 

  
1.0 
1.3 
2.0 

 
 

0.7-2.2 
1.1-3.6 

 



  

 

Table 5: independent prognostic factors for death and need for post-hospital support 

at discharge in multivariate logistic regression analysis when clinical signs of severity 

are aggregated in a clinical severity index, based on the number of signs present at 

entry. For both clinical severity index and dyspnoea grade, a dose-effect relationship 

is observed. 

 

 Risk of death  Need for post-hospital 
support 

 Odds ratio 95% 
confidence 

interval 

 Odds ratio 95% 
confidence 

interval 

Gender: women vs men - -  2.3 1.5-3.6 

Age ≥ 70 years 3.7 1.3-9.8  3.4 2.1-5.3 

Severity index at entry 
- No sign of severity 
- 1-2 signs 
- ≥3 signs 

 
1.0 
5.1 

13.1 

 
 

1.1-22.7 
2.9-57.7 

  
1.0 
1.6 
2.9 

 
 

0.9-2.6 
1.7-5.1 

Baseline dyspnoea grade 
- 0-1 
- 2-3 
- 4-5 

 
1.0 
3.3 
5.5 

 
 

0.7-14.9 
1.2-24.6 

  
1.0 
1.3 
2.1 

 
 

0.7-2.2 
1.2-3.6 

 



  

 

Table 6: in-hospital mortality in the derivation and validation cohorts, depending on 

the tertile of the prediction score. C statistic, sensitivity and specificity of this score in 

the two cohorts are provided. 

 

 % Death (n) 

 Derivation 

(n=353) 

Validation 

(n=334) 

Tertile 1 (score 0-1 points) 1.7 (2) 0.0 (0) 

Tertile 2 (score 2-3 points) 4.6 (5) 4.8 (5) 

Tertile 3 (score>4 points) 15.5 (19) 12.3 (14) 

   

c statistic 0.79 0.83 

Sensitivity (T3 vs. T1, T2) 19/26=0.73 14/19=0.74 

Specificity (T3 vs. T1, T2) 223/327=0.68 215/315=0.68 

 



  

 

 Appendix A: active investigators, by decreasing number of inclusions. 
Appendix A : list of participating centres 
 
 
Pierre Régis BURGELL, Christine GINSBURG, hôpital Cochin, PARIS 
Françoise CARPENTINER, Nathalie CHOURI PONTAROLLO, Christophe PISON, 
CHU de Grenoble GRENOBLE 
Hélène BOUREAUX, Jean Claude MEURICE, Jean ROUFFINEAU, CHU hôpital 
Jean Bernard, POITIERS 
Samuel CATTANEO, François LEBARGY, Xavier SCHWARTZ, CHU hôpital Maison 
Blanche, REIMS 
Loïk CONNAN, Philippe BRETON CHD les Oudairies, LA ROCHE SUR YON 
Lan Tien MARTIN NGUYEN, Thierry MATHEVON, hôpital Gabriel Montpied, 
CLERMONT FERRAND 
Gérald KIERZEK, Nicolas ROCHE, Hôpital HOTEL DIEU, PARIS 
Samia ABIDI, Marc ALAZIA, Daniel VERVLOET, CHU Sainte Margueritte, 
MARSEILLE 
Jean François BEC, Jacques BOYER, Farida MAGANE, CH, VENNE 
Perrine HERMANT, Fabien POLER, Nicolas SIMON, CHI Poissy / Saint Germain en 
Laye, Saint GERMAIN EN LAYE 
Faudel FARAJ, Hassan RAZZOUK, Centre « Les Acacias », BRIANCON 
Roger ESCAMILLA, Virginie FASSIER, CHU Purpan, TOULOUSE 
Patrick GERMAUD, Isabelle GUEFFET, CHU Nantes, NANTES 
Jean Renaud BARRIER, Romain LAMBERT, Jean Marc MINGUET, CH 
DRAGUIGNAN 
Dominique ANDREOTTI, Catherine EHRET, CHI Georges Sand, LA SEYNE SUR 
MER 
Pierre CHOLLET, Albert TRINH-DUC, CHG Saint Esprit, AGEN 
Jean Marc DOT, Virginia SCHOEN, Hôpital d’instruction des Armées Percy, 
CLAMART 
Majhoub GABTENI, Pascal MAGRO, Olivier PINCO, CHU Trousseau / CHU 
Bretonneau 
Rabezanahary ANDRIAMIHAJA, Christine BALLEHO, CHU Dupuytren, LIMOGES 
Cyril BERNIER, Samir JABRE, CHG rené Pleven, DINAN 
Chahera KHOUATRA, Pierre Jean SOUQUET, Centre Hospitalier Lyon Sud, 
PIERRE BENITE 
Marc BURE, Centre hospitalier, LENS 
Jean Pierre MATHIEU, Pascal MATHIEU, CH de la Cote Basque, BAYONNE 
Hery ANDRIANJAFY, Gérard OLIVIERO, CHG, LONGJUMEAU 
David GOETGHEBEUR, Christophe GUT-GOBERT, CHU Brest « La Cavale 
Blanche », BREST 
Céline LOUERAT, Pascale NESME, Hôpitaux Nord de la Croix Rousse, LYON 
Pierre DUGUE, Isabelle NICOLLE, Hôpital Clavary, GRASSE 
Maimouna ALITAIGA, Marianne SANDLARZ, Centre hospitalier de DENAIN, 
DENAIN 
Isabelle CHARY, Vincent IOOS, Hôpital Antoine BECLERE, CLAMART 
François Xavier BLANC, Benoît DOUMENC, CHU de Bicêtre, LE KREMLIN 
BICETRE 
Yves COURTIAL, Pierre Jean SOUUET, hôpital Edouard Herriot, LYON 
Fabienne MORITZ, Jean François MUIR, CHU Charles Nicolle, ROUEN 
Philippe MELANDRI, Mohamed MOUHSSINE, Hôpital Princesse Grâce, MONACO 
Philippe MASSON, Sylvie MONNEREAU, Centre hospitalier, CHOLET 



  

 

Philippe DAVID, Olivier GUILLEMARD, C. VINCENT, CHI d’Elbeuf – Louviers, 
ELBEUF 
Nicole SEMBACH, Judith VALCKE BROSSOLETTE, HEGP, PARIS 
Jésus GONZALEZ, Patrick RAY, Hôpital de la Pitié Salpetrière, PARIS 
Jean Marc SEGALIN, Bertrand LEMAIRE, CH Région Orléanaise / Hôpital de la 
Source, ORLEANS 
Pierre Antoine DUFIEUX, François STINHOUWER, Hôpital Victor Provo, ROUBAIX 
Florence LAMOTTE, Xavier ROY, Centre Hospitalier, CHATEAUROUX 
Georges NEWINGER, Jean ROTTNER, Centre Hospitalier, MULHOUSE 
BOUVARD, Sandrine DAUTHEVILLE, Muriel FARTOUKH, Hôpital TENON, PARIS 
Pierre CERVANTES, Stéphane Raymond, hôpital PSPH Belle Isle, METZ 
Mustapha MEKKI, Abdellatif SAADI, Hôpitaux du sud Charente, BARBEZIEUX 
Magalie CREVAT, Jean Charles DALPHIN, Hôpital Jean Minjoz – CHU Besançon, 
BESANCON 
Laurent BOIDIN, Aline LAURENCON, Centre Hospitalier FONTENAY LE COMPTE 
Jean-Marc BEAUFILS, Sylvain BOSSARD, Eric PICHON, Centre Hospitalier, BLOIS 
Cyril BARRIER, Jean-pierre, MALLET, Clothilde MARTY-ENGUEHARD, Centre 
hospitalier, Saint NAZAIRE 
Bouhajar-Rachid BENAICHA, Valérie LEMAY, Centre Hospitalier d’Etampes, 
ETAMPES 
Thierry PIGEANNE, Yassin SABBAGH, Hôpital Cote de Lumière, LES SABLES 
D’OLONNE 
Lyes DJEDDOU, Valérie HUOT-MAIRE, CH de Neuilly, NEUILLY 
Loïc DU COUEDIC, Charles JELEFF, S. LOUTSKI, CH, COMPIEGNE 
Christophe AVENA, Didier HONNART, Claudio RABEC, CHU Dijon, DIJON 
Alain CANNAMELA, Arlette DESIRA MARIE, centre hospitalier de Roanne, ROANNE 
Sandrine BOUTIN FORZANO, Hôpital Nord, MARSEILLE 
Philippe BONNEFOY, Jérôme CHAMOVILLARD, Bruno DORENLOT, CHG, 
JONZAC 
Jean Pierre NOEL, Albert RAMADANE, Centre hospitalier du Nord Mayenne, 
MAYENNE 
The-Dan HOANG, Dominique VALEYRE, Mathias WARGON, Hôpital Avicenne, 
BOBIGNY 
François BANDALY, Jean Charles YACOUB, CH, VIERZON 
Pascal ANCELIN, KIDYBINSKI, Lahmoud SALMAN, Hôpital Layné, MONT DE 
MARSAN 
Christophe VERKINDRE, Hôpital Germon et Gauthier, BEUVRY 
Betty MAZET, Elisabeth RATIARISON, CHU d’Angers, ANGERS 
Benoît GUILLOTEL, Didier WINGERT, CHG Stanislas, WISSEMBOURG 
Philippe DUPONT, Jacques JAUDEL, Centre hospitalier Saint Louis, SAINTES 
Pascal BILBAULT, Ari CHAOUAT, Hôpital de Hautepierre, STRASBOURG 
Bruno DEBORNE, Centre hospitalier, JUVISY SUR ORGE 
BAILLEUX, Serge DECLEMY, Fernand MACONE, Hôpital Pasteur, NICE 
Jean-Paul CHEVALIER, Stéphane HOMINAL, Jean-Marc HACQUIER, Centre 
hospitalier d’ANNECY, ANNECY 
Christophe DE LA VEGA, Hocine SAHLA, Centre Hospitalier Général, NARBONNE 
J.D. HEYRAUD, Christophe LABLANCHE, hôpital d’instruction des Armées 
Desgenettes, LYON 
Bénédicte BARREAU, Marie-Annick FISCHER, CH, MONTAUBAN 
Rose Marie ROUQUET, Nathalie VINNEMANN, CHU Rangueil, TOULOUSE 
Pierre CHANSEAU, Jean-Michel MARCOS, Yssa NEHME, CH Rober Boulin, 
LIBOURNE 



  

 

Philippe MENAGER, Nadine REINETTE LASSERRE, Odile Salmon, CH sud 
francilien, EVRY 
Jean Marie BERTHEZENE, Arnaud BOURDIN, Stéphane PEYRONY, CHU de 
Montpellier, MONTPELLIER 
Jean Marc COURSIER, Christophe QUILLIEC, Hôpital Privé d’Antony, ANTONY 
David DALL’ACQUA, Denis WAHL, CHG, VICHY 
Véronique BALLESTRAZZI, Laurent BOUDOUX, FAVIER, NKWETE, CH 
d’Armentières, ARMENTIERES 
Stéphane HERNANDES ? Hôpital de Chateaubriant, CHATEAUBRIANT 
Chahram KHALILI, Gilles SAUCIER, Centre hospitaliser Jacques MONOD, FLERS 
Céline LEGRIX, Joseph SEROUSSI, Centre Hospitalier, FOUGERES 
Antoine LEVY, Isabelle MEYER, Hôpital Jacques Cœur, BOURGES 
Thierry DEVAUX, Katia MOHN, Centre Hospitalier Laënnec, QUIMPER 
Sylvain GIBEY, Daniel GORA, Véronique REBOULLET, CHR Emile Pasteur, DOLE 
Patrick GERBEAUX, Dominique TORO, Hôpital de la Conception MARSEILLE 
Michel D’ARLHAC, Patrick GATIN, Philippe VOLARD, CHG, NIORT 
Frédéric GIRARD, Sergio SALMERON, Jean Samuel WARTEL, hôpital Saint 
Joseph, PARIS 
Carmélino ITALIANO, Didier LEVY, hôpital Pasteur, COLMAR 
Bertrand DELCLAUX, Alain HUGEROT, CHG, TROYES 
 
 
 
 

 
 
 
 
 
 

 

 
 
 
 


