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Abstract  

Purpose of the study 

Invasive aspergillosis (IA) is the most prevalent invasive fungal disease (IFD) in neutropenic 

patients. Environment is the main source of Aspergillus spores aerosolization especially 

during building construction. International guidelines recommend mechanical protection 

during hospital building works; otherwise the use of antifungal prophylaxis is not clearly 

indicated.  

Our objective was to determine the efficacy of antifungal prophylaxis by posaconazole on IA 

incidence in acute myeloid leukemia population and to analyse the benefit of this prophylaxis 

and HEPA-filters during hospital buildings works.  

Patients and methods  

We included patients treated for acute myeloid leukemia at Brest teaching hospital from 

January 2009 to December 2015. We compared incidence of IA in the group treated by 

posaconazole from 2012 to 2015 to the incidence of IA in the first group who did not receive 

antifungal prophylaxis (from 2009 to 2011). The one-year overall survival was also analyzed 

using the Kaplan–Meier method. 

Results  

245 patients were enrolled including 151 treated with posaconazole. 23 IA were diagnosed 

between 2009 and 2011 (without antifungal prophylaxis), then 31 between 2012 and 2015 

(with posaconazole) without statistical difference between the incidence densities (0.34 per 

100 hospitalization-days vs. 0.30 per 100 hospitalization-days, p=0.71). Incidence density of 

IA increased during building works (2.40 per 100 hospitalization-days vs. 0.28 per 100 

hospitalization-days, p<0.0001). The incidence density of IA significantly decreased during 

construction periods when posaconazole prophylaxis was used (1.59 per 100 hospitalization-

days vs. 4.87 per 100 hospitalization-days p<0.0001). 

Conclusion  

Our study suggests, for the first time, the interest of antifungal prophylaxis in addition to 

HEPA filtration in prevention of IA during hospital building works.  
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Introduction 

Invasive fungal disease (IFD) remains a major cause of morbidity and mortality in 

immunocompromised patients, in particular patients with prolonged neutropenia after 

haematological chemotherapy or allogeneic hematopoietic stem cell transplant (HSCT) 

recipients. Invasive aspergillosis (IA) is the most prevalent IFD. Environment is the main 

source of Aspergillus spores aerosolization especially during building constructions and 

renovations (1,2). International guidelines recommend that patients at high-risk for IFD be 

nursed in high-efficiency particulate air (HEPA)-filtered, laminar airflow, positively pressurised 

rooms with minimum air exchanges ≥ 12 per hour during hospital construction works (3,4). 

Kanamori et al.(5) reviewed fungal outbreaks linked to construction and renovation of 

healthcare settings. They selected 49 studies that reported cases of fungal outbreaks related 

to hospital construction, renovation or demolition. They found that fungal infections linked to 

construction works seem to be in decline: from 2010 to 2014 only 3 published studies have 

reported cases (6–8). Protective measures may explain this result. However, a meta-analysis 

of Eckmanns et al. revealed no significant benefit of HEPA filtration on the prevention of 

fungal infection(9). Additional guidelines are provided to minimize mold exposure during 

hospital works. Infectious Diseases Society of America (IDSA) and European Conference on 

Infections in Leukemia (ECIL) recommend antifungal prophylaxis for prolonged neutropenia 

after acute myeloid leukemia (AML) induction chemotherapy and for allogeneic HSCT 

recipients with graft-versus-host disease (GvHD) (4,10). Otherwise, the use of antifungal 

therapy in association with mechanical protection is not clearly recommended during hospital 

construction/demolition works. 

In this context, our primary objective was to determine the impact of antifungal prophylaxis by 

posaconazole on invasive aspergillosis incidence in AML population. Our secondary 

objective was to determine the benefit of this antifungal prophylaxis combined with HEPA-

filters during hospital building works. 
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Methods 

This was a prospective, monocentric, open, non-randomized study, approved by the 

Institutional Ethics Committee and identified in Clinicaltrials.gov (N° NCT02900430). The 

study complies with all local and international ethical and legal requirements. A non-

opposition form was authorized by the institutional ethics committee and signed by 

patients.The inclusion period started on January 1st, 2009 and ended on December 31st, 

2015.  

 

Patient eligibility: Any patient admitted to the Department of Clinical Haematology of Brest 

Teaching Hospital (France) was eligible for this study after signing a non-opposition form if 

they fulfilled the following inclusion criteria: age ≥ 18 years, diagnosis of AML, patients 

eligible for an intensive chemotherapy treatment and treated in room equipped with HEPA 

filtration and laminar airflow. Patients without curative care were excluded from this study. 

 

Collected data: For each patient, we collected the following clinical and biological data: age, 

sex, type of AML (de novo or secondary), date of diagnosis, karyotype (according to the 

2008 revision of the World Health Organization (WHO) classification(11)), presence of 

pulmonary comorbidity or other immunosuppression, duration of neutropenia with 

polymorphonuclear neutrophil (PMN) count ≤ 0.5G/L (in days), duration of hospital stay (in 

days). During the follow-up, invasive aspergillosis (IA) was diagnosed according to EORTC 

definitions (12). Serum galactomannan detection was performed twice a week during 

neutropenia time and all patients with a fever lasting more than 5 days under antibiotics 

therapy were screened by chest CT scan to search IA. If an IA was suspected, a treatment 

with intra-venous voriconazole was administrated without delay. We noted the overall 

survival at 1 year from AML diagnosis. 
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Prophylactic therapy: Allogeneic patients received antifungal prophylaxis with fluconazole 

during neutropenia period. Patients treated for AML received posaconazole prophylaxis 

(syrup 200mg 3 times a day) during induction, salvage chemotherapy or GVH treatment from 

January 1st, 2012 to December 31st, 2015. 

 

Environmental air sampling 

Environmental samplings were carried out in the patients’ rooms by a laboratory technician. 

Air sampling was conducted with the MAS-100 biocollector (Merck®, Darmstadt, Germany) 

using Sabouraud chloramphenicol plates in the rooms (under the laminar airflow and in the 

bathroom). Surface samplings were conducted using a biocontact applicator (Oxoid, Dardilly, 

France) in 5 places of the room and in 2 places of the bathroom. We also carried out 

environmental sampling in the corridors of hematology department to assess fungal 

contamination outside HEPA filtration. Environmental samplings were carried out in the 

rooms after each patient exit. The number of sampling varied from 3 to 8 per year for each 

room. Sampling was performed in the corridors before the beginning of hospital building 

works, every week during the building works and at the end.  

Periods of hospital construction, renovation, or demolition near the Department of clinical 

Haemotology were noted. 

 

Evaluation criteria: Our primary objective was to evaluate the impact of posaconazole 

prophylaxis on the incidence density of IA and the one-year overall mortality per period of 

study (from 2009 to 2011 versus from 2012 to 2015). The incidence density of IA was 

calculated by the ratio between the number of IA cases and the number of neutropenic days 

for all patients, even if they underwent many times in hospital. All episodes were collected: 

possible, probable and proved IA. Our secondary objective was to determine the efficiency of 

standard preventive measures, HEPA filtration and antifungal prophylaxis in healthcare 

settings by the comparison of IA incidence according to hospital  building works periods. 
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Statistical analysis: All statistical analyses were performed using the R software (version 

2.12.1). Percentages were compared using the Chi square test or Fischer test. Comparison 

of means was performed using Mann-Whitney Wilcoxon tests. Means were noted with the 

standard deviation. All tests were performed two-sided, and a p-value less than 5% was 

considered significant. Overall survival was analyzed using the Kaplan–Meier method. 

Differences between the survival curves of the tested groups were assessed by means of a 

log-rank test with a 0.05 significance level.  

Results 

Population: Two-hundred and forty-five patients with AML were enrolled: 94 and 151 patients 

during each phase of the study. The clinical characteristics of patients were similar in each 

period and are summarized in Table I. The mean age was 55.9±13.3 years and 54.2±13.8 

years respectively (p=0.40).  The sex ratio did not differ (p=0.37). The main underlying 

haematological malignancy was de novo AML (72.3% and 70.2%; p=0.72) with an 

intermediate karyotype (60.9% and 55%). Twelve and eighteen patients had undergone 

allogeneic hematopoietic cell transplant procedure (p=0.98). The average length of 

neutropenia per hospitalization was 27.9±14.4 and 26.5±11.0 days for each period (p=0.21). 

The median length of stay (LOS) significantly decreased during the second period of the 

study from 30.6 days to 27.8 days (p=0.04). 

 

Invasive aspergillosis: Twenty-three episodes of IA were diagnosed between 2009 and 2011, 

then 31 between 2012 and 2015 (Table II). No statistical difference was found between the 

incidence densities (0.34 per 100 hospitalization-days and 0.30 per 100 hospitalization-days; 

p=0.71). IA were mainly classified in possible IA (n=8 and 15 respectively) and probable IA 

(n=14 and 15) according to EORTC guidelines. Only 1 proved IA was diagnosed at each 

period of the study. Most of diagnostics were done during induction chemotherapy period 

(n=16 for each period, 69.6% and 51.6% respectively; p=0.23). No difference was found 

between the two groups for salvage chemotherapy (p=0.69), allogeneic stem cell transplant 
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procedure (p=0.18) and during graft-versus-host treatment (p=0.74). None IA was diagnosed 

during consolidation chemotherapy in the first phase of the study, contrary to the second 

period of the study (n=9; p=0.004). Details are shown in Table II. 

 

Influence of hospital works: Results of environmental sampling are presented Table III. 

These periods of hospital building works were marked by significant contamination of the 

corridors. So, for example, in 2015, 15/32 (46.8%) of the samples carried out in the corridors 

during hospital building works were contaminated by fungi. After cleaning up the work area, 

the rate of contaminated sample was significantly reduced (1/29, 3.5%, p<0.0001). We 

identified three periods of hospital works: from October to November 2011, from May to July 

2013 and from April to May 2015 (Figure 1). During hospital work periods, there were 8 IA for 

333 hospitalization days (incidence density=2.4 per 100 days). Apart from work periods, 

there were 47 IA for 16746 hospitalization days (incidence density=0.28 per 100 days). IA 

incidence density significantly increased during works periods (p<0.0001).  

We also compared IA density incidence during building works periods according to 

posaconazole prophylaxis.  Without posaconazole prophylaxis, IA incidence density was 4 

for 82 hospitalization days (4.87 IA per 100 hospitalization days). With posaconazole 

prophylaxis, IA incidence density significantly decreased to 4 IA for 251 hospitalization days, 

(1.59 per 100 hospitalization days, p<0.0001). Posaconazole prophylaxis during hospital 

work periods seems to reduce the IA incidence density. 

 

Outcome: One-year overall survival was estimated for patients with IA at 60% compared to 

76% for patients without IA. The hazard ratio (HR) was 0.63 (95%IC= [0.33; 1.04]; p=0.075) 

(Figure 2A). No statistical difference was found between one-year survival of patients 

according to the period of study (respectively 65% and 78%, HR=0.63 95%IC= [0.38; 1.0]); 

p=0.065) (Figure 2B). Posaconazole prophylaxis had no impact on overall survival in our 

population. 
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Discussion 

Hospital building works are periods at risk to disseminate fungal spores in the environment of 

patients(1,2). It is admitted that construction/demolition works are a risk factor for IFD but the 

incubation duration of IFD in the context of nosocomial acquisition of the fungus remains 

unknown(2–4). International guidelines recommend caring in protected areas the higher-risk 

patients: prolonged neutropenia after leukemia chemotherapy and allogeneic HSCT 

recipients with GvHD (3,4). Environmental sampling from air, water and surfaces may be 

performed during hospital building works. Antifungal prophylaxis was recommended by IDSA 

and ECIL guidelines for AML patients during induction/reinduction chemotherapy and for 

allogeneic HSCT recipients with GVH disease after Cornely and Ullmann studies(13,14). 

Following these recommendations, some authors published real-life study or meta-analysis 

that showed a decrease of IA incidence with the antifungal prophylaxis but no benefit on 

overall survival(15–17). There are few studies dealing with antifungal prophylaxis efficacy 

during hospital building works(6). 

In our study, the primary objective was to determine if posaconazole prophylaxis brought a 

benefit regarding the IA incidence and the overall survival in AML population. This study had 

some selection bias, as we compared two successive periods of times without randomization 

of patients, but we did not observe significant difference of invasive aspergillosis incidence 

density (p=0.71) with posaconazole prophylaxis. The efficacy of posaconazole prophylaxis 

could be decreased due to a poor oral absorption. We often noted digestive disorders in 

patients relating with severe mucositis, nausea/vomiting or diarrhoea.  The oral suspension 

and multiple drug interactions (proton pump inhibitors, immunosuppressants) could also 

explain this poor absorption, as previously described(18–22). Moreover, as the therapeutic 

drug monitoring of posaconazole was not often available in our centre, the target 

concentrations were not regularly controlled(23,24).  

We noted high level of IA incidence because of large criteria of diagnosis (possible, probable 

and proved IA). In the literature, only probable and proved IA were considered. The IA rates 
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differ with environmental conditions (country), hospitalization conditions (HEPA or no-filter 

rooms) and according to the included population (AML, myelodysplastic syndrome, 

allogeneic HSCT recipients), so the comparison between studies is difficult. We observed a 

high level of IA diagnosis in our AML population despite the use of HEPA-filters rooms 

(>20% when possible, probable and proved IA were considered, >10% for probable and 

proved IA). Our patients lived in rural conditions and could be colonized by Aspergillus 

conidies.  

We chose to present the results using the incidence density rather than the incidence of IA, 

in order to be more representative of daily risk factor. Hence, each neutropenic length and 

each work building length were recorded. The IA incidences were also calculated but we did 

not find significant difference between the incidence densities according to the study period 

(p=0.46 – Table II). Our study is probably not enough powerful to demonstrate a significant 

difference. 

Irrespective the IA diagnosis, the one-year overall survival did not significantly differ 

(p=0.075). We made a sensitivity analysis excluding possible cases and we found the same 

results: the hazard ratio (HR) was 0.80 (95%IC= [0.48; 1.31]; p=0.38) The IA occurrence was 

a severe complication for the patients because of their possible consequences (delay in 

chemotherapy, more sensibility for opportunist infection in particular others IFI). The 

prognosis of IA seemed to be improved by the use of intra-venous voriconazole but this 

medication must be administrated quickly after the onset of pathology(25). The ECIL-3 and 5 

guidelines recommend a change of antifungal classes to prevent and treat an IA occurred 

with a prior exposition of an azole prophylaxis (10,26,27). In our centre, our choice was to 

use the intra-venous voriconazole because of the poor absorption of posaconazole syrup 

and the recurrent undersoding. Our approach was to check patients by galactomannan twice 

a week and by chest CT scan for any febrile neutropenia occurring more than 5 days or if 

patients had a positive galactomannan (index >0.5). Intra-venous voriconazole was also 

started in a pre-emptive strategy.  
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During the study, we collected 1937 samples: 1229 under the laminar airflows, 618 in the 

bathrooms and 80 in the corridors of the hematology department (Table III). Very few air 

sampling carried out under laminar flows were contaminated (1.2%). At the same time, 

28.75% of environmental samplings made in the corridors retrieved fungus such as 

Aspergillus fumigatus and Aspergillus versicolor. Destruction works have contaminated 

environment in the hematology department but not in rooms equipped with HEPA filtration. 

These results are consistent with those of Barreiros et al. who studied the Aspergillus conidia 

concentration in air corridors, in rooms without filters and in rooms with HEPA filters before 

and after a demolition of hospital wing. They showed that the higher concentration of 

Aspergillus spores was in non-protected areas (corridors, rooms without filters). Fungal 

concentration did not increase in rooms with HEPA filters. In their study, high-risk patients 

were cared in rooms with HEPA filters and no increase of IA incidence was noted. These 

authors did not precise the use of antifungal prophylaxis. Our results showed a downward 

trend in the rate of IA incidence density when posaconazole prophylaxis is used during 

hospital building works, but our study lacks of power and should be confirmed by a larger 

study. 

 

Our results suggest that posaconazole prophylaxis could prevent IA during hospital building 

works period. Even if areas with HEPA filtration are not impacted during works, fungal 

contamination of patient’s rooms can be done via the visitors.  

Although we did not find an overall decrease in invasive aspergillosis with posaconazole 

prophylaxis, the use of this therapeutics during higher risk periods (AML induction or GvHD), 

such as building works periods, appears to be efficacious and should be recommended. For 

the others patients (AML consolidation, aplasia, myelodysplastic syndrome), our study does 

not allow to conclude on the interest of the prophylaxis during building works, because of the 

weakness of included cases. Each centre should survey their IA incidence rates and decide 

according to the ECIL guidelines (incidence > 8%) (26). 

 



10 

 

Conflict of interest: None reported. 

Financial support: None reported 

Acknowledgments: The authors are grateful to Raymond Kerouanton, Claudie Le Moigne 

and Monique Magnin for their contribution to the microbiological testing. 

References 

1.  Gheith S, Ranque S, Bannour W, Ben Youssef Y, Khelif A, Ben Said M, et al. Hospital 
environment fungal contamination and aspergillosis risk in acute leukaemia patients in 
Sousse (Tunisia). Mycoses. 2015 Jun;58(6):337–42.  

2.  Barreiros G, Akiti T, Magalhães ACG, Nouér SA, Nucci M. Effect of the implosion and 
demolition of a hospital building on the concentration of fungi in the air. Mycoses. 2015 
Dec;58(12):707–13.  

3.  Chang CC, Ananda-Rajah M, Belcastro A, McMullan B, Reid A, Dempsey K, et al. 
Consensus guidelines for implementation of quality processes to prevent invasive 
fungal disease and enhanced surveillance measures during hospital building works, 
2014. Intern Med J. 2014 Dec;44(12b):1389–97.  

4.  Patterson TF, Thompson GR, Denning DW, Fishman JA, Hadley S, Herbrecht R, et al. 
Practice Guidelines for the Diagnosis and Management of Aspergillosis: 2016 Update 
by the Infectious Diseases Society of America. Clin Infect Dis. 2016 Aug 15;63(4):e1–
60.  

5.  Kanamori H, Rutala WA, Sickbert-Bennett EE, Weber DJ. Review of fungal outbreaks 
and infection prevention in healthcare settings during construction and renovation. Clin 
Infect Dis. 2015 Aug 1;61(3):433–44.  

6.  Chabrol A, Cuzin L, Huguet F, Alvarez M, Verdeil X, Linas MD, et al. Prophylaxis of 
invasive aspergillosis with voriconazole or caspofungin during building work in patients 
with acute leukemia. Haematologica. 2010 Jun;95(6):996–1003.  

7.  Pokala HR, Leonard D, Cox J, Metcalf P, McClay J, Siegel J, et al. Association of 
hospital construction with the development of healthcare associated environmental 
mold infections (HAEMI) in pediatric patients with leukemia. Pediatr Blood Cancer. 2014 
Feb;61(2):276–80.  

8.  Garnaud C, Brenier-Pinchart M-P, Thiebaut-Bertrand A, Hamidfar R, Quesada J-L, 
Bosseray A, et al. Seven-year surveillance of nosocomial invasive aspergillosis in a 
French University Hospital. J Infect. 2012 Dec;65(6):559–67.  

9.  Eckmanns T, Rüden H, Gastmeier P. The influence of high-efficiency particulate air 
filtration on mortality and fungal infection among highly immunosuppressed patients: a 
systematic review. J Infect Dis. 2006 May 15;193(10):1408–18.  

10.  Maertens J, Marchetti O, Herbrecht R, Cornely OA, Flückiger U, Frêre P, et al. 
European guidelines for antifungal management in leukemia and hematopoietic stem 
cell transplant recipients: summary of the ECIL 3--2009 update. Bone Marrow 
Transplant. 2011 May;46(5):709–18.  



11 

 

11.  Döhner H, Estey E, Grimwade D, Amadori S, Appelbaum FR, Büchner T, et al. 
Diagnosis and management of AML in adults: 2017 ELN recommendations from an 
international expert panel. Blood. 2016 Nov 28;  

12.  De Pauw B, Walsh TJ, Donnelly JP, Stevens DA, Edwards JE, Calandra T, et al. 
Revised definitions of invasive fungal disease from the European Organization for 
Research and Treatment of Cancer/Invasive Fungal Infections Cooperative Group and 
the National Institute of Allergy and Infectious Diseases Mycoses Study Group 
(EORTC/MSG) Consensus Group. Clin Infect Dis. 2008 Jun 15;46(12):1813–21.  

13.  Ullmann AJ, Lipton JH, Vesole DH, Chandrasekar P, Langston A, Tarantolo SR, et al. 
Posaconazole or fluconazole for prophylaxis in severe graft-versus-host disease. N 
Engl J Med. 2007 Jan 25;356(4):335–47.  

14.  Cornely OA, Maertens J, Winston DJ, Perfect J, Ullmann AJ, Walsh TJ, et al. 
Posaconazole vs. fluconazole or itraconazole prophylaxis in patients with neutropenia. 
N Engl J Med. 2007 Jan 25;356(4):348–59.  

15.  Dahlén T, Kalin M, Cederlund K, Nordlander A, Björkholm M, Ljungman P, et al. 
Decreased invasive fungal disease but no impact on overall survival by posaconazole 
compared to fluconazole prophylaxis: a retrospective cohort study in patients receiving 
induction therapy for acute myeloid leukaemia/myelodysplastic syndromes. Eur J 
Haematol. 2016 Feb;96(2):175–80.  

16.  Bow EJ, Vanness DJ, Slavin M, Cordonnier C, Cornely OA, Marks DI, et al. Systematic 
review and mixed treatment comparison meta-analysis of randomized clinical trials of 
primary oral antifungal prophylaxis in allogeneic hematopoietic cell transplant recipients. 
BMC Infect Dis. 2015;15:128.  

17.  Girmenia C, Frustaci AM, Gentile G, Minotti C, Cartoni C, Capria S, et al. Posaconazole 
prophylaxis during front-line chemotherapy of acute myeloid leukemia: a single-center, 
real-life experience. Haematologica. 2012 Apr;97(4):560–7.  

18.  Cornely OA, Helfgott D, Langston A, Heinz W, Vehreschild J-J, Vehreschild MJGT, et 
al. Pharmacokinetics of different dosing strategies of oral posaconazole in patients with 
compromised gastrointestinal function and who are at high risk for invasive fungal 
infection. Antimicrob Agents Chemother. 2012 May;56(5):2652–8.  

19.  Eiden C, Meniane JC, Peyrière H, Eymard-Duvernay S, Le Falher G, Ceballos P, et al. 
Therapeutic drug monitoring of posaconazole in hematology adults under posaconazole 
prophylaxis: influence of food intake. Eur J Clin Microbiol Infect Dis [Internet]. 2011 May 
26 [cited 2011 Aug 27]; Available from: http://www.ncbi.nlm.nih.gov/pubmed/21611869 

20.  Howard SJ, Lestner JM, Sharp A, Gregson L, Goodwin J, Slater J, et al. 
Pharmacokinetics and pharmacodynamics of posaconazole for invasive pulmonary 
aspergillosis: clinical implications for antifungal therapy. J Infect Dis. 2011 May 
1;203(9):1324–32.  

21.  Vehreschild JJ, Müller C, Farowski F, Vehreschild MJGT, Cornely OA, Fuhr U, et al. 
Factors influencing the pharmacokinetics of prophylactic posaconazole oral suspension 
in patients with acute myeloid leukemia or myelodysplastic syndrome. European journal 
of clinical pharmacology [Internet]. 2012 Jan 28 [cited 2012 Jun 21]; Available from: 
http://www.ncbi.nlm.nih.gov/pubmed/22286158 



12 

 

22.  Walravens J, Brouwers J, Spriet I, Tack J, Annaert P, Augustijns P. Effect of pH and 
comedication on gastrointestinal absorption of posaconazole: monitoring of intraluminal 
and plasma drug concentrations. Clin Pharmacokinet. 2011 Nov 1;50(11):725–34.  

23.  Crombag M-RBS, Huisman C, Kemper EM, Brüggemann RJM, Bijleveld YA. 
Posaconazole treatment in hematology patients: a pilot study of therapeutic drug 
monitoring. Ther Drug Monit. 2012 Jun;34(3):320–5.  

24.  Dolton MJ, Ray JE, Marriott D, McLachlan AJ. Posaconazole exposure-response 
relationship: evaluating the utility of therapeutic drug monitoring. Antimicrob Agents 
Chemother. 2012 Jun;56(6):2806–13.  

25.  Herbrecht R, Denning DW, Patterson TF, Bennett JE, Greene RE, Oestmann J-W, et al. 
Voriconazole versus amphotericin B for primary therapy of invasive aspergillosis. N 
Engl J Med. 2002 Aug 8;347(6):408–15.  

26.  Maertens J. Primary Antifungal Prophylaxis. 2013. Available from http://www.ecil-
leukaemia.com/telechargements2013/ECIL5antifungalprophylaxis%2020062014Final.p
df. 

27.  Maertens JA, Girmenia C, Brüggemann RJ, Duarte RF, Kibbler CC, Ljungman P, et al. 
European guidelines for primary antifungal prophylaxis in adult haematology patients: 
summary of the updated recommendations from the European Conference on 
Infections in Leukaemia. J Antimicrob Chemother. 2018 Dec 1;73(12):3221–30.  

 

  



 

Figure 1: Work periods according to posaconazole prophylaxis 
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Figure 2 : Kaplan-Meier estimates of overall survival 

 

 

A : Overall survival at 1 year according to aspergillosis diagnosis. 

 

B : Overall survival at 1 year according to the study period and posaconazole exposition. 

 

 

 

 



Table 1: Characteristics of included patients. 

 1th period 

2009-2011 

(N=94), 

No. (%) 

2nd period 

2012-2015 

(N=151), 

No. (%) 

P Value 

Age (mean ± SD) 55.9 ± 13.3 54.2 ± 13.8 0.40 

Male to female ratio 1.18 0.93 0.37 

Haematological malignancies  

• De novo AML  

• Secondary AML 

 

68 (72.3) 

26 (27.7) 

 

106 (70.2) 

45 (29.8) 

0.72 

Karyotype 

• Favorable 

• Intermediate 

• Adverse 

• Unknown  

 

10 (10.6) 

57 (60.9) 

24 (25.5) 

3 (3.2) 

 

20 (13.2) 

83 (55.0) 

42 (27.8) 

6 (4.0) 

0.84 

 

Comorbidity 

• Pulmonary 

• Immunosuppression  

o Allogeneic 

hematopoietic cell 

transplant recipients 

 

30 (31.9) 

40 (42.6) 

 

12 (12.8) 

 

50 (33.1) 

68 (45) 

 

18 (11.9) 

 

0.84 

0.70 

 

0.98 

Number of hospitalization 

• Hospital stay (in days) 

• Median length of stay (in days) 

223 

6829 

30.6 

368 

10250 

27.8 

 

 

0.04 

Neutropenia per chemotherapy seances 

(in days, mean±SD) 

27.9±14.4 26.5±11.0 0.21 

Number of chemotherapy per year 

(mean±SD) 

2.3±1.4 2.1±1.3 0.15 

AML= acute myeloid leukemia ; SD=standard deviation 

 



Table 2 : Characteristics of invasive aspergillosis 

 1th period 

2009-2011 

(N=94), 

No. (%) 

2nd period 

2012-2015 

(N=151), 

No. (%) 

P Value 

Invasive aspergillosis 

• Possible 

• Probable 

• Proven 

• Probable or proven 

23 (24.5) 

8 (8.5) 

14 (14.9) 

1 (1.1) 

15 (16.0) 

31 (20.5) 

15 (9.9) 

15 (9.9) 

1 (0.7) 

16 (10.6) 

0.46 

0.32 

0.36 

0.98 

0.22 

Chemotherapy of IA diagnosis 

• Induction 

• Consolidation 

• Salvage 

• Allogeneic stem cell transplant 

• Graft-versus-host 

 

16 (69.6) 

0 

3 (13) 

3 (13) 

1 (4.4) 

 

16 (51.6) 

9 (29) 

3 (9.7) 

1 (3.2) 

2 (6.5) 

0.053 

0.23 

0.004 

0.69 

0.18 

0.74 

Incidence density (per 100 hospitalization-

days) 

Invasive aspergillosis incidence 

0.34 

24.5% 

0.30 

20.5% 

0.71 

0.47 

IA= invasive aspergillosis 

 



Table 3: Environmental samplings in the protected area of department of clinical haematology 

 

 

 

Year

Air sample surface sample Air sample surface sample

No of contaminated samples No of contaminated samples No of contaminated samples No of contaminated samples No of samples No of contaminated samples

2009 1/72 (1.40%) 1/349 (0.29%) 4/72( 5.56%) 0/140 (0%) 0

2010 4/33 (12.12%) 3/194 (1.55%) 12/41 (29.27%) 8/81 (9.88%) 2 2/2 (100%)

2011 0/49 (0%) 2/175 (1.14%) 3/48 (6.25%) 2/72 (2.78%) 5 0/5 (0%)

2012 0/18 (0%) 0/38 (0%) 2/11 (18.18%) 0/6 (0%) 0

2013 0/22 (0%) 3/105 (2.86%) 1/18 (5.56%) 0/38 (0%) 2 0/2 (0%)

2014 0/11 (0%) 1/70 (1.43%) 0/10 (0%) 1/30 (3.33%) 2 0/2 (0%)

2015 0/18 (0%) 0/85 (0%) 3/17 (17.64%) 2/34 (5.88%) 69 21/69 (30.43%)

Total 5/223 (2.24%) 10/1016 (0,94%) 25/217 (11.52%) 13/401 (3.24%) 80 23/80 (28.75%)

Corridors of hematology departmentUnder laminar airflow (HEPA) Bathroom (HEPA)




