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20- year male nursing student with 
massive hemoptysis



30 years male with Asthma presents with severe 
dyspnea and left sided chest pain



30 years male with Asthma presents with severe 
dyspnea and left sided chest pain



26 years female with a history of TB 5-years ago 
presented with Respiratory failure



CPA has now been recognized as a
 significant global health burden

Globally, approximately 6.1 million people suffer 
from CPA, with an annual incidence of 1.83 M           

(23.6 per 100,000 population)
The annual estimated crude mortality : 340,000

Attributable death: 204,000

Denning DW lancet ID; 2024 (In press).
Ekeng BE et al. J Fungi . 2022; 8: 460

If untreated 50-80% of patients with CPA will die 
within 5 years



Global Burden of CPA

Bongomin F, Denning D et al J. Fungi 2017, 3, 57

(p < 0.01) • The highest burden of CPA has 
been reported in India 
(209,147) followed by Nigeria 
(120,753), Philippines (77,172), 
Pakistan (72,438) and Vietnam 
(55,509) 



Risk Factor/ 
Underlying 
Disease

Lowes et al, Eur Resp J 2017 49: 1601062



Frequency of TB underlying CPA  - globally

• Japan:             50% (Ohba et al 2011)

• China:             71% (Chen et al 2012)

• Korea:             81% (Jhun et al 2011)

• UK:                 21% (Lowes et al2017)

• Senegal:        100% (Ba et al 2000)

• Pakistan:        86.6% (Iqbal et al 2020)



CPA - symptoms

• Common symptoms
• Cough 
• Weight loss
• Tiredness
• Hemoptysis
• Chest pain / discomfort
• Shortness of breath

• Occasionally
• Fever
• Severe chest pain
• Recurrent chest infections

Some patients have no symptoms or minimal 
symptoms – CPA can be a very ‘quiet’ condition



Different forms of CPA

Single/simple

aspergilloma

Subacute invasive aspergillosis or 

chronic necrotizing pulmonary aspergillosis

Chronic cavitary pulmonary aspergillosis

Chronic fibrosing 
pulmonary aspergillosis

Aspergillus 
nodule (s)

Denning et al. Eur Respir J. 2016 Jan;47:45-68



Different forms of CPA

Single/simple aspergilloma Subacute invasive aspergillosisChronic cavitary pulmonary aspergillosis

Aspergillus nodule 

Denning et al. Eur Respir J. 2016 Jan;47:45-68

Chronic fibrosing pulmonary aspergillosis



Guidelines for Diagnosis and Management

IDSA ESCMID/ERS/ECMM Case definition for LMICs



Consensus Definition/Diagnosis- CPA

• Symptoms for 3 moths or longer (haemoptysis, persistent cough, and/or weight loss) 
(other symptoms are common, but not required, notably fatigue, chest pain and sputum 
production)

AND

• Radiological features (progressive cavitation on chest X-ray AND/OR paracavitary
fibrosis / fungal ball / pleural thickening adjacent to cavities on CT thorax)

AND

• Microbiological evidence of Aspergillus infection (positive Aspergillus-specific IgG 
and/or Aspergillus growth on 2 or more sputum or other respiratory sample cultures)

AND

• Mycobacterial infection should be ruled out with smear, GeneXpert and/or 
mycobacterial culture 

 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 24, No. 8, August 2018



45 male with history of TB in 2017 

August 2017 August 2022



August 2022

45 male with history of TB in 2017 



Goal of CPA treatment

• Save their lives with (usually) IV and then oral therapyVery ill patients:

• Improve quality of life by minimising symptoms

• Prevent further haemoptysis 

• Stop progression of disease

• Prevent the emergence of antifungal resistance

• Avoid antifungal toxicity

Quite ill patients:

• Stop progression of scarring in the lung

• Prevent the emergence of antifungal resistance

• Avoid antifungal toxicity

Patients with few 
symptoms



CPA Treatment:  Oral Antifungals

Treatment SoR QoE

Iatraconazole 400mg/day A
(strongly)

II

Voriconazole 300-400mg/day A
(strongly)

II

Posaconazole 300mg/day tab B
(moderate)

II

Isavuconazole - -
Denning et al. Eur Respir J. 2016 Jan;47:45-68



Journal of Infection and Chemotherapy 29 (2023) 163–170



Journal of Infection and Chemotherapy 29 (2023) 163–170



Bongomin F et al, Mycoses 2020;63:921

• 12 eligible studies.  380 patients  
Amphotericin B (n = 143) or an 
Echinocandin (n = 237)

• In a pooled analysis, overall 
response to IV antifungals was 61% 

((95% confidence interval (CI): 52%-
70%; I2 = 73.3%; P < .001),

• Amphotericin B: 58% (95% CI: 

36%-80%; I2 = 86.6%; P < .001) 
 

• Echinocandins: 62% (95% CI: 

53%-72%; I2 = 63.6%; P < .001).



Le Infezioni in Medicina, n. 4, 575-582, 2023



Le Infezioni in Medicina, n. 4, 575-582, 2023



Chronic Pulmonary Aspergillosis and Ambisome 
Aerosol With Itraconazole

• Compares the therapeutic (clinical and radiological) efficacy of a six-month treatment by 
itraconazole and nebulised Ambisome® (liposomal amphotericin B = LAmB) versus 
treatment by itraconazole alone, in non - or mildly - immunocompromised patients 
affected by Chronic Pulmonary Aspergillosis (single aspergilloma excluded).

• Control arm: Itraconazole 200 mg x 2/day associated with inactive nebulised treatment 
twice a week during 24 weeks.

• Experimental arm: Itraconazole 200 mg x 2/day associated with nebulised LAmB, at 25 
mg twice a week during 24 weeks.

Outcome
Composite efficacy criterion defined by the association of clinical improvement/stability 
and radiological improvement evaluated at 6 months

•Clinical Trial NCT03656081



Duration of therapy for CPA

B II06 Optimal duration of 
therapy in CPA is 
unknown, indefinite 
suppressive therapy 
may be appropriate 
in selected patients 

Denning et al, Eur Resp J 2016;47:45 



Sehgal et al. Lancet Infect Dis. 2022 April 13

• 164 cases, 81 patients (6-month group) and 83 patients (12-month group). 

• Relapse was significantly lower in the 12-month group, 31 (38%) had a relapse in the 
6-month group compared with 8 (10%) in the 12-month group, with an absolute risk 
reduction of 0.29 [95% CI 0·16–0·40]. 

• The mean time to first relapse was 23 months in the 12-month group, which is 
significantly longer than the mean of 18 months in the 6-month group (p<0.0001). 

• There were 16 deaths in total, eight in each group. 
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6-month group compared with 8 (10%) in the 12-month group, with an absolute risk 
reduction of 0.29 [95% CI 0·16–0·40]. 

• The mean time to first relapse was 23 months in the 12-month group, which is 
significantly longer than the mean of 18 months in the 6-month group (p<0.0001). 

• There were 16 deaths in total, eight in each group. 



J Fungi (Basel). 2022 Feb; 8(2): 110.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8878414/


Treatment outcomes for CPA patients at six- and 
twelve-months post-diagnosis

J Fungi (Basel). 2022 Feb; 8(2): 110.

Out of 23 patients, 8 (34.7%) patients received <6 months of antifungals, 
including three (38%) deaths. 2 (13%)patients receiving >6 months of 
antifungals died.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8878414/


Duration of therapy for CPA

A I12 Optimal duration of 
therapy in CPA is 
unknown, indefinite 
suppressive therapy 
may be appropriate 
in selected patients 

Denning et al, Eur Resp J 2016;47:45 



42-years female with CPA –Disease Progress even 
after 18 months of treatment

2019 2023



102 patients who discontinued therapy – retrospective analysis

Relapse was defined as a deterioration in any two of the following: 

• clinical, radiological, serological, or sputum microbiological markers of CPA activity. 

The median duration of continuous triazole therapy before 
discontinuation of therapy was 19 months (range: 1–106)

The clinical decision of the treating physician to re-institute 
antifungal therapy was used as a surrogate marker of relapse. 

Bongomin F et al, Clin Infect Pract 2020;5:100015



102 patients who discontinued therapy – retrospective analysis

Only bilateral CPA was 
significant in multivariate 
analysis 
OR 3.0; 
95% CI 1.0–8.8; 
p = 0.044

Bongomin F et al, Clin Infect Pract 2020;5:100015



387 patients
1 year :14% 
5 year : 38%
10 year : 53% 

Lowes et al, Eur Resp J 2017 49: 1601062

Independent predictors of mortality 
• previous NTM disease (HR 2.07, 95% CI 1.22–3.52; 

p=0.007)
• previous COPD (1.57, 1.05–2.36; p=0.029)
• age (1.05, 1.03–1.07; p<0.001)
• SGRQ activity score (1.02, 1.01–1.03) per unit 

increase, p<0.001) 
• Albumin (0.92, 0.87–0.96 per g·L−1; p<0.001)



Aspergilloma and survival

66%

49%

18%

Lowes et al, Eur Resp J 2017 49: 1601062



89%,

79%,

47%

21%

Dyspnea score and survival

Lowes et al, Eur Resp J 2017 49: 1601062



Kosmid C et al. Mycoses. 2023;66:960–968

• 59 patients were included with a mean age of 61 years. 

• In total 24 (41%) patients died during follow up. (Mean follow up time was 35.6 (SD 
15.5) months.

•  On univariate analysis, high CRP, low albumin, and high Aspergillus IgG were associated 
with higher mortality

Conclusion: mortality in CPA is driven mainly by the chronic 
fungal infection itself rather than the underlying disease



F I G U R E 1 Kaplan–Meier curve of survival according to overall response (favourable response defined as: clinically better/stable and 
radiologically better/stable).

Kosmid C et al. Mycoses. 2023;66:960–968

An overall favorable response at 6 months was 
associated with lower mortality



•Clinical Trial NCT03059992

34 yrs. Female with refractory CPA



Feb 2022 Sept 2022

34 yrs. female with refractory CPA- Ibrexafungerp for 6 month



Feb 2022 Sept 2022

34 yrs. female with refractory CPA- Ibrexafungerp for 6 month



Novel Antifungal Therapies

• A number of novel antifungal agents (e.g., 
Fosmanogepix, olorofim , ibrexafungerp, nikkomycin Z,  
rezafungin, opelconazole) are in various stages of 
development 

• Their role, if any, in the treatment of chronic pulmonary 
aspergillosis is yet to be established



Summary

• Many potential CPA patients exist specially in countries with high TB prevalence

• At times it may remain silent but can be lethal and usually associated with high 
morbidity and mortality

• Diagnostic mainstay; advanced imaging and Aspergillus serology, are not readily 
available in many low resource settings

• Itraconazole & voriconazole remains the initial treatment of choice

• Limited data on posaconazole and isavuconazole- comparable results with better 
tolerance 



Summary

• 12 months treatment is associated with better outcome 

• Favourable response at 6 month is associated with lower mortality

• Novel antifungals are in pipeline, but their role is yet to be established

• Lack of awareness among pulmonologists/physicians/ microbiologists and TB 
control program in LMICs

• Access to readily available diagnostics, in addition to algorithms that easily 
identify patients with CPA, will improve patient care and outcomes

• Clinical research - to address key questions and provide additional information on 
the most beneficial therapeutic options



THANK YOU!
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