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Take home message  

Voriconazole monotherapy is as effective and safer than glucocorticoids in the treatment of allergic 

bronchopulmonary aspergillosis 

 

  



Glucocorticoids are the most widely used agents in the treatment of allergic 

bronchopulmonary aspergillosis (ABPA), a disorder characterized by immunologic reactions 

mounted against Aspergillus fumigatus colonizing the airways of patients with asthma and cystic 

fibrosis.[1, 2] Unfortunately, the use of glucocorticoids is associated with several adverse 

reactions.[3] A novel treatment strategy in ABPA would be the use of antifungal triazoles as 

monotherapy. Recently, we have shown that itraconazole was effective as monotherapy in acute-

stage ABPA.[4] Whether voriconazole monotherapy is also efficacious in acute-stage ABPA 

remains unknown.  

We conducted a single-center, unblinded, randomized controlled trial between January 2014 

and July 2015 in the Chest Clinic of this Institute. The Institute Ethics Committee approved the 

study protocol, and written consent was obtained from all subjects. The study was registered at 

clinicaltrials.gov (NCT01621321). We included consecutive subjects of ABPA, if they met all the 

following: (a) asthma; (b) immediate cutaneous hyperreactivity to Aspergillus antigen; (c) elevated 

total IgE >1000 IU/mL; (d) A.fumigatus-specific IgE >0.35 kUA/L; and two of the ensuing: (a) 

presence of serum precipitins against A fumigatus; (b) fixed or transient radiographic pulmonary 

opacities; (c) peripheral blood eosinophil count >1000 cells/µL; (d) bronchiectasis on CT chest.[5] 

We excluded the following: (a) failure to provide consent; (b) intake of systemic glucocorticoids or 

azoles for >3 weeks in the preceding 6 months; (c) omalizumab therapy; (d) immunosuppressive 

therapy and immunosuppressive states; (e) enrollment in another trial of ABPA; and, (f) pregnancy.  

Subjects were randomized 1:1 sequentially using a computer-generated randomization 

sequence (assignments placed in opaque sealed envelopes) to either the voriconazole or the 

glucocorticoid group (Figure 1). Patients in the glucocorticoid arm received oral prednisolone 

(Omnacortil tablets, Macleod’s Pharmaceuticals, India) 0.5 mg/kg/day for 4 weeks; 0.25 mg/kg/day 

for 4 weeks; 0.125 mg/kg/day for 4 weeks; then tapered by 5 mg/2 weeks and discontinued (total 

duration, 4 months). In the voriconazole arm, subjects received oral voriconazole (Voritek capsules, 

Cipla, India) 200 mg twice daily one hour before or after a meal, for 4 months. Adherence to 



therapy was ensured by instructing patients to bring the empty pill covers. We also measured 

voriconazole levels at 6 weeks and 3 months. For the control of asthma, treatment with inhaled 

corticosteroids, long-acting β2 agonists (formoterol) and montelukast, was allowed in both groups. 

We recorded the demographic, clinical, immunological, spirometric and radiological details, at the 

baseline visit. The subjects were followed with clinical examination, chest radiograph and serum 

total IgE every 6 weeks for 6 months. At the first follow-up visit, we also performed spirometry 

and assessed the health status using the St. George’s Respiratory Questionnaire (SGRQ) score. 

Subsequently, the patients were followed up every 6 months, or earlier if there was worsening in 

symptoms. We clinically evaluated all the subjects for adverse reactions and also monitored fasting 

plasma glucose, blood pressure and liver function test every 6 weeks.  

The treatment effects were classified as: (a) composite response: improvement in cough 

and dyspnea (>75% of baseline) accompanied by at least 50% clearance of chest radiographic 

opacities (if present prior to treatment initiation) along with decline in serum total IgE by ≥25%, 

after six weeks of treatment;[4, 6] (b) ABPA exacerbation: clinical and/or radiological worsening 

along with doubling of the serum total IgE over the previous baseline value; and, (c) asthma 

exacerbation: clinical worsening in cough and dyspnea with no radiological worsening or doubling 

of serum total IgE. The first ABPA exacerbation in both the arms was treated with oral 

prednisolone at a dose of 0.5 mg/kg/day for 4 weeks, 0.25 mg/kg/day for 4 weeks, 0.125 mg/kg/day 

for 4 weeks, then decreased by 5 mg/2 weeks (total of 4 months). All subsequent exacerbations 

were treated with prednisolone at the dose above along with itraconazole 400 mg/day for 6 months. 

Asthma exacerbations were treated with oral prednisolone 0.5 mg/kg/day for 5-7 days.[7] The 

primary outcomes were: (a) composite response rates in the two groups after initiation of treatment 

(6 weeks and 3 months); and (b) ABPA exacerbation rates in the two groups after completion of 

treatment (12 and 24 months). The secondary outcomes were: (a) treatment-related adverse effects 

in the two groups. 



 Fifty subjects (Figure 1) were randomized to receive either prednisolone (n=25) or 

voriconazole (n=25). The baseline characteristics including the immunological parameters were 

similar in the two groups (Supplemental Table 1). The participants were followed up for a mean 

(SD) of 77 (32) months; however, all analyses were performed till 2 years of follow-up. The 

proportion of subjects demonstrating a composite response after 6 weeks and 3 months 

(prednisolone vs. voriconazole, 25 [100%] vs. 24 [96%]; p=0.31) was similar in the two groups 

(Figure 1). The trough levels of voriconazole were >1, >0.5 and <0.5 mg/L in 19, 3 and 3 subjects, 

respectively. In the only subject who failed initial treatment with voriconazole, the drug levels were 

in the therapeutic range (>1 mg/L). The numbers of subjects with exacerbations after 1 and 2 years 

were similar in the two groups (Figure 1). The incidence of adverse events in the two groups is 

shown in Figure 1. The occurrence of cushingoid habitus and weight gain were significantly higher 

in the glucocorticoid group. Transient derangements in liver functions occurred in eight (32%) 

subjects in the voriconazole group. Three subjects each receiving voriconazole developed transient 

visual disturbance and photosensitive skin rash (disappeared after avoidance of sunlight exposure). 

The percentage decline in IgE and the change in lung function was similar in the two groups after 

six weeks of treatment (Figure 1). There was a considerable decline in SGRQ score at six weeks 

(mean, 23.9), and was not different in the two groups (Figure 1). The time to first exacerbation 

(prednisolone vs. voriconazole; mean, 339 vs. 248 days) was similar in the two groups (Figure 1). 

The total number of asthma and ABPA exacerbations was also similar in the two groups at two-

year follow-up. 

Only a few randomized trials have evaluated triazoles in patients with ABPA. Two small 

placebo-controlled trials have previously demonstrated the usefulness of itraconazole (400 mg/day 

for 4 months) in glucocorticoid-dependent ABPA.[8, 9] Recently, we have published the results of 

itraconazole monotherapy in acute-stage ABPA complicating asthma.[4] In that study, 131 patients 

with ABPA were randomized to receive either itraconazole 400 mg/day or prednisolone for 4 

months.[4] While prednisolone was superior to itraconazole in inducing a composite response, 



itraconazole was also effective in a considerable number (88%). The exacerbation rate at two years 

was also similar in the two groups.[4]  The efficacy of voriconazole monotherapy in the current 

study was 96%, which is higher than the efficacy of itraconazole.[4] The better outcomes with 

voriconazole (vs. itraconazole) could be due to its better intrinsic activity against A.fumigatus, 

lesser incidence of resistance or due to better bioavailability.[10]  

Finally, our study has a few limitations. This was a single-center, unblinded study with a 

small sample size (156 subjects were required for the current study to have a 90% power of 

detecting significance at the 5% level). Thus, our conclusions are hypothesis-generating. For 

instance, there was a trend towards lesser time to first exacerbation, and more ABPA and asthma 

exacerbations in the voriconazole arm, which might have proved statistically significant had we 

included a larger study population. Finally, we used a fixed dose of voriconazole and did not adjust 

the dose based on levels.  

In conclusion, voriconazole appears to be as effective as glucocorticoids in acute-stage 

ABPA. Larger trials are required to confirm our study results. 
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LEGEND TO FIGURES 

Figure 1: (a) CONSORT diagram demonstrating the flow of participants in the study; (b) Time to first 

exacerbation in subjects receiving voriconazole (solid line) versus prednisolone (dotted line) in 

subjects with ABPA. The time to first exacerbation was similar in the two groups. The number at risk 

in each group denotes the numbers of patients still at risk of experiencing the first exacerbation; (c) 

Outcomes of study subjects treated with prednisolone or voriconazole. All values are presented as n 

(%) or mean (95% CI) unless otherwise stated. ABPA- allergic bronchopulmonary aspergillosis; CI- 

confidence intervals; FEV1- forced expiratory volume in the first second; FVC- forced vital capacity 

 

 



 


