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Correspondence o o X L. X .
Felix Bongomin, Department of Medical (524, 59%) and Senegal (99, 11%) contributed the majority of cases. Active or previ-
Microbiology and Immunology, Faculty of ous pulmonary tuberculosis was reported in 677 (76.0%) cases. Haemoptysis was re-
Medicine, Gulu University, P.O. Box, 166, . o . X X o
Gulu, Uganda. ported in 682 (76.5%) cases. Lobectomy (either unilateral or bilateral, n = 493, 55.3%),
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frequently performed surgical procedures. Thirty (4.9%) cases from South Africa re-
ceived bronchial artery embolisation. Empyema (n = 59, 27.4%), significant haemor-
rhage (n = 38, 173.7%), incomplete lung expansion (n = 26, 12.1%) and prolonged air
leak (n = 24, 11.2%) were the most frequent complications. Overall, 45 (5.1%) patients
died. The causes of death included respiratory failure (n = 14), bacterial superinfec-
tion/sepsis (n = 10), severe haemorrhage (n = 5), cardiopulmonary arrest (n = 3) and
complications of chronic obstructive pulmonary disease (n = 3). The cause of death
was either unknown or unspecified in 9 cases. We conclude that surgical treatment
had very low mortality rates and maybe considered as first-line management option
in centres with experience and expertise in Africa.
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1 | INTRODUCTION annual mortality rate.? However, the true burden of CPA in Africa, a
continent with a high burden of PTB, is unknown. Findings from two
Chronic pulmonary aspergillosis (CPA) is an heterogonous, debili- epidemiological studies from Africa suggest a prevalence of PTB-
tating and slowly progressive lung infection that commonly compli- associated CPA to range between 8.7% and 13.7%.%* Therefore,
cates chronic cavitary lung disease, notably pulmonary tuberculosis PTB may be the most important driver of the burden of CPA in

(PTB).1 CPA complicates over 1.2 million cases of PTB, with a 15% Africa.
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The radiological phenotypes of CPA include 1) Aspergillus
nodule—characterised by a single or multiple nodules which are
often found incidentally on chest imaging for other indications,
2) simple aspergilloma, previously termed “surgical aspergilloma”,
describes a single, well-circumscribed cavity with a fungal ball (as-
pergilloma), 3) chronic cavitary pulmonary aspergillosis (CCPA) is
characterised by expansion of existing and creation of new cav-
ities with or without an aspergilloma, and 4) chronic fibrosing
pulmonary aspergillosis (CFPA) which is a late-stage disease and
often a complication of CCPA with extensive pleuro-parenchymal
fibrosis.!

Much as a majority of patients with CPA are managed medically
with long-term antifungal therapy, surgical management is indicated
for patients with Aspergillus nodules and in those with simple asper-
gilloma with curative intent.>” Patients with CCPA or CFPA with life-
threatening haemoptysis and those who fail medical treatment due
to intolerance or multi-class antifungal resistance may also benefit
from surgical interventions.>”’

In the past few decades, several case reports and case series
on surgical management of CPA in Africa have been published.**
Given the limited access to and availability of essential antifungal
agents for the management of CPA in Africa, it is important that
outcomes of surgically managed CPA patients are evaluated to in-
form clinicians on the surgical management of CPA and outcomes
in Africa. In this study, therefore, we sought to systematically re-
view and summarise outcomes of all published cases of CPA man-

aged surgically in Africa.

2 | METHODS

2.1 | Study design

This study was performed according to the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA) statement.”
We registered the protocol on PROSPERO (CRD42021238648) as
part of a large systematic review to evaluate underlying risk factors

and comorbidities in patients with CPA.

2.2 | Data sources and search strategy

Using the following Medical Subject Headings (MeSH) terms:
pul-
pulmonary mycetoma,”

» o« » o«

“chronic pulmonary aspergillosis,” “CPA,” “simple aspergilloma,

» o«

monary aspergilloma,” “lung aspergilloma,

n o« » o«

“lung mycetoma,” “simple aspergilloma,” “complex aspergilloma,”
and “Africa”, we searched all studies published from inception to
June 2021 in Embase, Medline, Google Scholar and African Journals
Online databases. In addition, manual literature search of all the
references of the included articles was performed to find relevant
studies. The search was limited to human studies, and no language

restriction was applied.

2.3 | Inclusion and exclusion criteria

We included all primary data from cross-sectional studies, cohort
studies, case-control studies, retrospective studies, single case re-
ports and case series. Review articles were excluded.

2.4 | Dataextraction

The studies found through databases that were duplicates were
removed using the Healthcare Database Advanced Search (HDAS)
programme (National Institute of Clinical Excellence). Records
were initially screened by title and abstract by two independ-
ent reviewers (R. O and F.B) to exclude those not related to the
current study. The full text of potentially eligible records was re-
trieved and examined. Any discrepancies were resolved by con-
sensus by RK and JBB.

We extracted data on study location (country), study period,
clinical presentation, demographics, surgical procedure, underlying
conditions, outcomes and follow-up. We used Excel spreadsheet to
summarise the extracted data. In reports where patients had both
medical and surgical interventions presented, only details of patients
managed surgically were extracted.

2.5 | Risk of bias assessment
With regard to risk of bias assessment, we did not judge the study
quality given the number of case reports and small case series.

3 | RESULTS

3.1 | Study selection

The database search retrieved 376 citations. We then removed
duplicates and remained with 108 citations from which relevant
studies were selected for the review. Their potential relevance was
examined using a title and abstract screening to remove studies that
were clearly not related to the topic. Sixty-one citations were ex-
cluded as irrelevant to the subject. The full papers of the remaining
48 citations were assessed to select those that included data about
the surgical management of CPA in Africa. These criteria excluded
21studies and left 27 studies that were included in the final analysis

(Figure 1).

3.2 | Characteristics of studies reviewed
A summary of all the 27 eligible studies published between 1976 and
2020 from 11 countries that were included in the systematic review

is provided in Table 1. Of these, seven studies (25.9%) were from
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FIGURE 1 Distribution of chronic pulmonary aspergillosis cases
managed surgically in Africa. (Grey—no data available)

South Africa, five (18.5%) from Morocco, four (14.8%) from Senegal,
with Cameroon, Ethiopia and Nigeria having two studies each (7.7%).
The study designs were retrospective in 16 studies (59.3%) and pro-
spective cohort in 5 studies (18.5%) with the rest being case series
(n =4, 14.8%) or case reports (n = 2, 7.4%).

3.3 | Clinical features of cases of CPA managed
surgically in Africa

A total of 891 cases of CPA were managed surgically in Africa be-
tween 1976 and 2019. Most of the patients were male (n = 557,
62.5%), and the mean age was 39.3 years. The distribution of the
total number of cases of CPA managed surgically in Africa is shown
in Figure 2. Notably, 434 (54%) and 99 (12%) of the total cases were
from Morocco and Senegal, respectively.

The main presenting complaint was haemoptysis that was either
severe or recurrent in 682 cases (76.5%), Figure 2. Cough without
haemoptysis (20.0%), difficulty in breathing (14.7%) and chest pain
(13.1%) were also frequent (Figure 3). The documented underlying
comorbidities/risk factors were active or healed PTB in 677 patients
(76.0%), cigarette smoking (n = 57, 6.4%), diabetes mellitus (n = 18,
2.0%), bronchiectasis (n = 47, 5.3%), human immunodeficiency
virus infection (n = 8, 0.9%), chronic obstructive pulmonary disease
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(COPD) (n =4, 0.4%), lung abscess (n = 9, 1.0%), air cyst (n = 4, 0.4%)
and pyopneumothorax (n = 2, 0.2%). Malignancy and pulmonary fi-
brosis were documented in one patient (0.1%) each.

The diagnosis of CPA was made either radiologically in 27 studies
(100%) and/or histopathological (n = 10, 37.0%) and/or microbiolog-
ically/serologically (n = 7, 25.9%)

3.4 | Surgical procedures performed for CPA cases
in Africa

Lobectomy (either unilateral or bilateral, n = 493, 55.3%), pneumo-
nectomy (n = 154, 17.3%) and segmentectomy (n = 117, 13.1%) were
the most frequently performed surgical procedures. All bronchial
artery embolisation (BAE) procedures (30, 4.9%) were performed
in studies from South Africa alone. Other modalities performed
included wedge resection, cavernostomy, decortication, endobron-
chial valve placement and thoracoplasty, either as a single procedure

or combined depending on the patients’ condition (Table 2).

3.5 | Outcomes of CPA cases surgically managed
in Africa

A total of 215 complications were reported. Empyema (n = 59,
27.4%), significant haemorrhage (n = 38, 173.7%), incomplete lung
expansion (n = 26, 12.1%) and prolonged air leak (n = 24, 11.2%)
were the most frequent complications. Other infectious complica-
tions reported included pneumonia, suppuration and wound in-
fections. Rare complications that were observed included wound
dehiscence, bronchopleural fistula, chylothorax, haemothorax, pro-
fuse pleurisy, pulmonary effusion and acute lung oedema (Table 2).
Overall, 45 (5.1%) patients died during or following surgery. The
causes of death included respiratory failure (n = 14), bacterial super-
infection/sepsis (n = 10), severe haemorrhage (n = 5), cardiopulmo-
nary arrest (n = 3) and complications of COPD (n = 3). The cause of
death was either unknown or unspecified in 9 cases. On follow-up,
haemostasis was reportedly achieved in most of the patients.
Recurrence of haemoptysis was reported in 4 patients in Morocco®®
and a high but unspecified rate of recurrence in patients who un-
derwent BAE in South Africa.” Significant recovery was achieved in
the rest of the other studies during medium-term follow-up of up to

four years.“‘lz'“>

4 | DISCUSSION

The frequency of CPA in Africa is increasing, mainly secondary
to active or healed PTB and mostly reported in case reports or
series.®” Oral itraconazole (400mg daily for at least 6 months) is
the first-line therapy. However, a comprehensive management
approach requires a combination of close monitoring, as well

as medical (usually oral antifungals), radiological and surgical



(%1°9) S¥
(%0%) T
(%02) T

(%S¥) T

(%L9T) v
(%0€) €
(%0) 0

BONGOMIN ET AL.

(%521 T
(%0) 0
(%9°5) 9T
(%0) 0

(%0) 0
(%t'2) T
(%16) T

SN

(%0) 0

(%0) 0

(%0) 0
(%9) €
(%9°8) €

(%8°T) ¢
SN
(%0) 0
(%0) 0
(%9) T
(%0) 0

(%572) T

(%TP) €

y and Prophylaxis of Fungal Diseases.

paia

(%6'52) L
SOA

ON

ON

ON

ON

ON

ON
ON
S9A
ON

ON
ON
ON
ON
SOA
N

ON
SSA

SOA

oN
oN
oN
oN
oN
oN
SOA
oN

A30joiag

(%0'£€) 0T
ON
ON
SOA
ON
ON
ON

oN
OoN
SOA
oN

ON
SSA
SOA

oN

ON
SSA

ON
SOA

SOA

oN
oN
SOA
oN
SOA
oN
SOA
oN

A3ojoyjedolsiH

(%00T) £2

SOA
SOA
SOA
SOA
SOA
SOA

SOA
SOA
SOA
SOA

SOA
SOA
SOA
SOA
SOA

SOA

SOA
SOA

SOA

SOA
SOA
SOA
SOA
SOA
SOA
SOA
SOA

ASojoipey

(%t°0€) 1T

LTT

1

(014

81

8
T
€
0
(44

9¢

alewa4

(%5°29) LSS 168

- S
L (09
L [44
- 4
8 09
S S
9 8
6 4"
191 8/¢C
- T
- €1
8¢ [4%4
6 12
- S
- 0T
8¢ 1
T T
(01 0§
8¢ 1
€6 11"
- 9
ST €¢
T 4
LT (014
T T
LS 6L
9 cL

dley  sase)

€6€

Ty

oSy

00o¢
0'9¢
oce

ovvy
6'8¢€
iy

414

0'0¢
0'1s
V'eEv

8'LE

8'8¢€

99

0ce

0'0¢

oLy

S0

¢'se
(s1eap)
98y uesapy

610C - 9L61

€861 - LL6T
7861 - ¢861
8661 - 1661
000¢ - 9861
7661 - 6861

€00¢ - ¢00¢
¥00¢ - ¢861
€00¢ - 000¢

€00¢ - T00¢C
800¢ - T00¢C
800¢ - 500¢

0T0C¢ - 900¢C
800¢ - ¥00¢

¥10¢ - €00C
800¢ - ¥00¢

¥10¢ - 900¢
¥10¢ - 600¢
S10¢ - €10C
£10C - v10¢C
S10¢C - ¢10¢

810¢ - 600¢
610¢ - ¥10¢C

poliad Apnmis

|e8auas
eladIN
e21Y Ynos
|eSauag
eljuezue|
2L YInos

ejjewos
/anbiquiezoln

edLY YInos
022040|A

eljewos

2LV Y3Inos
1dAS3
eidoiyiq
E21JV Yinos
Jeosegepe|p|

|e8auas

B2y YInog
022010\

|e8auas

02200\
0220.I0N
BJlV Yinos
elasIN
uoosswe)
uooJsswe)
02200\
eidoiyig

Anuno)

Alewwnsg |[eJaAQ

sal1as aseD 0¢(926T) e 32 BUEY|
9AI309ds0119y 1(786T) e 32 oAeqapy
aA130ads0u1ay (£86T) |E 32 URIUOD
9AI309dsoa19y wmnooowv |e1oeg
aA130ads0419y ¢£(1007) |2 312 equisqiN
dA1329dso.ud 26(2007) |e 33 uosjjeq
Sa119g ase) 16(P007) |8 30 uesseH
aA1309dsoud 0£(9002) 410D
aA1adsol1ay z(9002) e 13 1p1eD
S3l49G ase) 5z(7002) | 32 uesseH
,1(£007) [E 32
aA1Dadsou19y [9ANSH U3P UBA
aA1302ds0419y +7(8002) [B 321G
aA11dadsolay ,216002) |e 13 3429
aA1393dsoud 02(6007) |2 32 55049
aARdRdsoud  ,(TTOT) [e 32 uosojoxey
EVNIBET eFHEN] 11(TT0T) [B 32 °pY
(44N CRE)
Jodau ase) 349quaja3aoy|

9AI1309ds0.19Y 51(GTOT) |39 unojafuag

aAIdadsolay ¢(STOZ) IB 32 BY
(5T0T) e 30

9AI1322ds0.419Y jwnowweH |3
S2149G aseD) 22(9T02) [e 32 ENOYNOSS|
9A1322ds50.419Y 12(£T07) |e 33 pnose
9A1302ds0439Y 0z(8T02) e 32 1wejes
9AI309dsold +(8T02) |e 32 B3UON
}Joday ase) 1(8707) [e 32 eSUON
9AI30adsoN3Ry  ¢;(6T0T) [€ 32 lydnouliey
9A1302ds0439Y 01(0202) [e 32 nwaly
adA| Apnis 93uaJajal/ Apnis

papnjoul saipnys Jo Aewwing T 379VL



BONGOMIN ET AL.

ycoses

FIGURE 2 Presenting complaints
among the patients

FIGURE 3 PRISMA flow diagram

interventions. Gerstl and colleagues reported the first success-
ful surgical management of CPA in a 33-year-old housewife who
presented with recurrent haemoptysis at the Uncas-on-Thames
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Sanatorium, Norwich, Connecticut on 3 November 1943.%8 Since
then, several cases series and large studies have been published on
the surgical management of CPA.>%103%41 | this study, reviewing
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TABLE 2 Surgical procedures performed in patients with
aspergilloma and complications

Surgical procedure’ (N = 891) Frequency %
Lobectomy 493 55.3
Pneumonectomy 154 17.3
Segmentectomy 117 13.1
Wedge resection 78 8.8
Bronchial artery embolisation 30 3.4
Cavernostomy 27 3.0
Thoracoplasty 4 0.4
Decortication 1 0.1
Endobronchial valves 1 0.1
Complications (N = 215)
Empyema 59 27.4
Bleeding 38 17.7
Incomplete lung expansion 26 12.1
Prolonged air leak 24 11.2
Pneumonia 18 8.4
Wound infection 16 7.4
Respiratory failure 11 51
Suppuration 8 3.7
Bronchial fistula 7 3.3
Pleural effusion 3 1.4
Profuse pleurisy 3 1.4
Haemothorax 1 0.5
Acute lung oedema 1 0.5

*Patients were treated with either a single or a combination of multiple
surgical procedures.

891 cases of CPA managed surgically in Africa, post-operative
mortality rate was about 5%. However, long-term follow-up data
are generally lacking. Nevertheless, this is the largest review of
cases of CPA managed surgically in the literature.

Data from a global centre of excellence for the management of
CPA suggest that about 5% of patients with CPA, especially those
with simple aspergilloma require a surgical intervention for defini-
tive management of CPA, obviating the need for long-term antifun-
gal treatment.*? About half of patients who fail antifungal therapy
may also require surgical interventions.’ In a cross-sectional study by
Oladele and colleagues in Nigeria, 77.8% (14 of 18) of patients who
had CPA had aspergilloma.* Meanwhile in Uganda, a community-
based study by Page and colleagues showed that 15 (3.8%) of the
398 patients with healed tuberculosis had a fungal ball.® In this
study, 9 (64.3%) of the 14 patients with a confirmed diagnosis of CPA
had a fungal ball. Therefore, aspergilloma is a common presentation
of CPA in African populations.

CPA presents with prominent respiratory and systemic symp-
toms, including chronic productive cough, haemoptysis, chest pain
and weight loss.! Haemoptysis is a life-threatening symptom, re-
sulting from rupture of bronchial vessels due to enlarging cavities

or oscillating aspergillomas. In the current study, over two-third
of patients presented with haemoptysis which were recurrent or
massive in most instances. Therefore, most patients with CPA in
Africa, a continent with limited access to essential antifungals,
may benefit from surgical interventions as first-line management
option. Haemoptysis and chronic productive cough are very im-
portant features of CPA. In fact, among a cohort of patients with
CPA in Uganda, the combination of raised Aspergillus-specific IgG,
chronic cough or haemoptysis and chest radiography cavitation
had sensitivity and specificity of 85.7% and 99.6%, respectively,
for the diagnosis of CPA.2

In the present study, 3.4% of the patients benefited from BAE.
This rate is comparable to a previous report among CPA patients
in the United Kingdom where 4.4% of patients with CPA required
BAE.*? In the UK study, 22% (2 of 9) patients who had BAE also re-
quired surgery for uncontrolled haemoptysis. Therefore, BAE alone
may be inadequate in the management of torrential bronchial hae-
moptysis. BAE is indicated in CPA patients with haemoptysis who
are not suitable for surgery.*® Particularly, those with poor lung
functions or unfit for surgery.

From the current study, the most commonly performed surgical
procedures were lobectomy (in 55.3% of cases), pneumonectomy
(17.3%) and segmentectomy (13.1%). Our findings are consistent
with experience reported by Farid and colleagues (2013)7 at the
National Aspergillosis Centre (NAC), Manchester, UK. The proce-
dures included lobectomy (50%), pneumonectomy (10%), sublobar
resection (27%), decortication (7%), segmentectomy (3%), thoraco-
plasty (3%), bullectomy and pleurectomy (3%), and lung transplan-
tation (6%) for associated disease. In the same centre (NAC), a
follow-up study by Setianingrum and colleagues (2020),° the most
commonly performed surgical procedures were lobectomy (64%),
wedge resection (28%), segmentectomy (4.9%), pneumonectomy
(4.9%) and decortication (3.3%).

Post-operative complications are common following surgical
resections of CPA.” The main complications include prolonged air
leak, respiratory failure and infectious complications.” Relapse of
CPA occurs in 25%-40% of patients following surgical interven-
tions.>” Compared to patients with simple aspergilloma, those with
complex aspergilloma (CCPA) have higher rates of post-operative
recurrence—in one study, this was 75%.” Peri-operative antifungal
therapy with agents such as amphotericin B and the oral triazoles
and pleural decontamination with taurolidine 2% during surgery sig-

nificantly reduces post-operative complications and relapse.>”

5 | CONCLUSIONS

We report the first comprehensive review of CPA cases managed
surgically in Africa. In the selected studies, surgical treatment had
excellent outcomes with very low mortality rates. Post-operative
complications were observed in 17% of the patients. Therefore,
surgical management may be considered as first-line management

option for CPA patients in Africa in centres with experience and
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expertise. However, combining both surgical and antifungal treat-

ment may further improve treatment outcomes/ success.

6 | ETHICS

The authors confirm that the ethical policies of the journal, as noted
on the journal's author guidelines page, have been adhered to. No
ethical approval was required as the research in this article relates to

review of the literature.

ACKNOWLEDGEMENTS

None.

CONFLICT OF INTEREST
The authors declare no conflict of interest.

AUTHOR CONTRIBUTIONS

Felix Bongomin: Conceptualization (lead); Data curation (equal);
Formal analysis (equal); Funding acquisition (equal); Investigation
(equal); Methodology (equal); Project administration (equal);
Resources (equal); Software (equal); Supervision (equal); Validation
(equal); Visualization (equal); Writing-original draft (lead); Writing-
review & editing (lead). Ronald Olum: Conceptualization (sup-
porting); Data curation (equal); Formal analysis (lead); Funding
acquisition (equal); Investigation (equal); Methodology (equal);
Project administration (equal); Resources (equal); Software (lead);
Supervision (equal); Validation (equal); Visualization (equal); Writing-
original draft (equal); Writing-review & editing (equal). Richard
Kwizera: Conceptualization (equal); Data curation (equal); Formal
analysis (equal); Funding acquisition (equal); Investigation (equal);
Methodology (equal); Project administration (equal); Resources
(equal); Software (equal); Supervision (equal); Validation (equal);
Visualization (equal); Writing-original draft (equal); Writing-review
& editing (equal). Joseph Baluku: Conceptualization (equal); Data
curation (equal); Formal analysis (equal); Funding acquisition (equal);
Investigation (equal); Methodology (equal); Project administration
(equal); Resources (equal); Software (equal); Supervision (equal);
(equal); Writing-original draft

Validation (equal); Visualization

(equal); Writing-review & editing (equal).

ORCID

Felix Bongomin " https://orcid.org/0000-0003-4515-8517

Richard Kwizera "= https://orcid.org/0000-0002-5270-3539

REFERENCES

1. Denning DW, Riniotis K, Dobrashian R, Sambatakou H. Chronic
cavitary and fibrosing pulmonary and pleural aspergillosis: case
series, proposed nomenclature change, and review. Clin Infect Dis.
2003;37(s3):5265-5280. https://doi.org/10.1086/376526

2. Denning DW, Pleuvry A, Cole DC. Global burden of chronic pulmo-
nary aspergillosis as a sequel to pulmonary tuberculosis. Bull World
Health Organ. 2011;89(12):864-872. https://doi.org/10.2471/
BLT.11.089441

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Diagnosis, Therapy and Prophylaxis of Fungal Diseases.

Page ID. “Chronic pulmonary aspergillosis commonly complicates
treated pulmonary tuberculosis with residual cavitation.” Eur Respir
J.2019;53:3. https://doi.org/10.1183/13993003.01184-2018
Oladele RO, Irurhe NK, Foden P, et al. Chronic pulmonary aspergil-
losis as a cause of smear-negative TB and/or TB treatment failure in
Nigerians. Int J Tuberc Lung Dis. 2017;21(9):1056-1061. https://doi.
org/10.5588/ijtld.17.0060

Setianingrum F, Rautemaa-Richardson R, Shah R, Denning DW.
Clinical outcomes of patients with chronic pulmonary aspergillo-
sis managed surgically. Eur J Cardio-Thoracic Surg. 2020;58(5):997-
1003. https://doi.org/10.1093/EJCTS/EZAA137

He B, Wan C, Zhou W, Rui Y, Shi Y, Su X. Clinical profile and surgical
outcome for different types of chronic pulmonary aspergillosis. Am
J Transl Res. 2019;11(6):3671-3679.

Farid S, Mohamed S, Devbhandari M, et al. Results of surgery for
chronic pulmonary Aspergillosis, optimal antifungal therapy and
proposed high risk factors for recurrence - a National Centre's
experience. J Cardiothorac Surg. 2013;8(1):180. https://doi.
org/10.1186/1749-8090-8-180

Ba PS, Ndiaye A, Diatta S, et al. Results of surgical treatment for
pulmonary aspergilloma. Med Sante Trop. 2015;25(1):92-96. https://
doi.org/10.1684/mst.2014.0412

Ngo Nonga B, Bang GA, Jemea B, et al. Complex pulmonary asper-
gilloma: surgical challenges in a third world setting. Surg Res Prac.
2018;2018:1-7. https://doi.org/10.1155/2018/6570741

Alemu BN. Surgical outcome of chronic pulmonary aspergilloma:
an experience from two tertiary referral hospitals in Addis Ababa,
Ethiopia. Ethiopia J Health Sci. 2020;30:4. https://doi.org/10.4314/
ejhs.v30i4.7

Ade SS, No T, Ndiaye A, et al. Aspects épidémiologiques, cl-
iniques, thérapeutiques et évolutifs de I'aspergillome pulmonaire
a Dakar. Rev Mal Respir. 28(3):322-327. https://doi.org/10.1016/j.
rmr.2010.09.032

Adeyemo AO, Odelowo EO, Makanjuola DI. Management of pul-
monary aspergilloma in the presence of active tuberculosis. Thorax.
1984;39(11):862-867. https://doi.org/10.1136/thx.39.11.862
Auregan G, Chakib S, Etienne B, Ibrahim M, Simitzis AM. Les as-
pergillomes du poumon a Djibouti. Ann Soc Belg Med Trop (1920).
1988;68(4):357-364.

Brik A, Salem AM, Kamal AR, et al. Surgical outcome of pulmo-
nary aspergilloma. Eur J Cardio-thoracic Surg. 2008;34(4):882-885.
https://doi.org/10.1016/j.ejcts.2008.06.049

Moher D, Shamseer L, Clarke M, et al. Preferred report-
ing items for systematic review and meta-analysis protocols
(PRISMA-P) 2015 statement. Syst Rev. 2015;4(1):1. https://doi.
org/10.1186/2046-4053-4-1

Benjelloun H, Zaghba N, Yassine N, et al. Chronic pulmonary
aspergillosis: a frequent and potentially severe disease. Med
Mal  Infect. 2015;45(4):128-132. https://doi.org/10.1016/j.
medmal.2015.01.014

Van Den Heuvel MM, Els Z, Koegelenberg CF, Naidu KM, Bolliger
CT, Diacon AH. Risk factors for recurrence of haemoptysis follow-
ing bronchial artery embolisation for life-threatening haemoptysis.
Int J Tuberc Lung Dis. 2007;11(8):909-914.

Harmouchi H, Lakranbi M, Issoufou |, Ouadnouni Y, Smahi M.
Pulmonary aspergilloma: surgical outcome of 79 patients in a
Moroccan center. Asian Cardiovasc Thorac Ann. 2019;27(6):476-
480. https://doi.org/10.1177/0218492319855492

Nonga BN, Jemea B, Pondy AO, et al. Unusual life-threatening
pneumothorax complicating a ruptured complex aspergilloma
in an immunocompetent patient in cameroon. Case Rep Surg.
2018;2018:1-4. https://doi.org/10.1155/2018/8648732

Salami MA, Sanusi AA, Adegboye VO. Current indications and
outcome of pulmonary resections for tuberculosis complications
in lbadan, Nigeria. Med Princ Pract. 2018;27(1):80-85. https://doi.
org/10.1159/000485382


https://orcid.org/0000-0003-4515-8517
https://orcid.org/0000-0003-4515-8517
https://orcid.org/0000-0002-5270-3539
https://orcid.org/0000-0002-5270-3539
https://doi.org/10.1086/376526
https://doi.org/10.2471/BLT.11.089441
https://doi.org/10.2471/BLT.11.089441
https://doi.org/10.1183/13993003.01184-2018
https://doi.org/10.5588/ijtld.17.0060
https://doi.org/10.5588/ijtld.17.0060
https://doi.org/10.1093/EJCTS/EZAA137
https://doi.org/10.1186/1749-8090-8-180
https://doi.org/10.1186/1749-8090-8-180
https://doi.org/10.1684/mst.2014.0412
https://doi.org/10.1684/mst.2014.0412
https://doi.org/10.1155/2018/6570741
https://doi.org/10.4314/ejhs.v30i4.7
https://doi.org/10.4314/ejhs.v30i4.7
https://doi.org/10.1016/j.rmr.2010.09.032
https://doi.org/10.1016/j.rmr.2010.09.032
https://doi.org/10.1136/thx.39.11.862
https://doi.org/10.1016/j.ejcts.2008.06.049
https://doi.org/10.1186/2046-4053-4-1
https://doi.org/10.1186/2046-4053-4-1
https://doi.org/10.1016/j.medmal.2015.01.014
https://doi.org/10.1016/j.medmal.2015.01.014
https://doi.org/10.1177/0218492319855492
https://doi.org/10.1155/2018/8648732
https://doi.org/10.1159/000485382
https://doi.org/10.1159/000485382

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

BONGOMIN ET AL.

Masoud S, Irusen E, Koegelenberg C, Du Preez L, Allwood B.
Outcomes of resectable pulmonary aspergilloma and the perfor-
mance gap in a high tuberculosis prevalence setting: A retrospective
study. South African Respir J. 2017;23(1):8. https://doi.org/10.7196/
sarj.2017.v23i1.154

Issoufou I, Sani R, Belliraj L, et al. Pneumonectomie pour pou-
mon détruit post-tuberculeux : une série de 26 cas opérés. Rev
Pneumol Clin. 2016;72(5):288-292. https://doi.org/10.1016/j.
pneumo.2016.07.001

El Hammoumi MM, Slaoui O, El Oueriachi F, Kabiri EH. Lung resec-
tion in pulmonary aspergilloma: experience of a Moroccan center
Vascular and thoracic surgery. BMC Surg. 2015;15(1):1-6. https://
doi.org/10.1186/s12893-015-0103-4

Koegelenberg CFN, Bruwer JW, Bolliger CT. Endobronchial
valves in the management of recurrent haemoptysis. Respiration.
2014;87(1):84-88. https://doi.org/10.1159/000355198

Rakotoson JL, Razafindramaro N, Rakotomizao JR, et al. Les asper-
gillomes pulmonaires: A propos de 37 cas a Nadagascar. Pan Afr
Med J. 2011;10:1-7. https://doi.org/10.4314/pamj.v10i0.72209
Gross AM, Diacon AH, Van Den Heuvel MM, Van Rensburg J,
Harris D, Bolliger CT. Management of life-threatening haemopty-
sis in an area of high tuberculosis incidence. Int J Tuberc Lung Dis.
2009;13(7):875-880.

Bakele A, Gulilat D, Kassa S, Ali A. Aspergilloma of the lungs: op-
erative experience from tikur anbessa hospital, Ethiopia. East Cent
African J Surg. 2009;14(1):44-49.

Hassan MY, Hospital M, Elmi M-SAM, Surgeon S, Baldan M-SM.
Experience of thoracic surgery performed under difficult con-
ditions in somalia. Introduction patients and methods. East Cent
African J Surg. 2004;9:1.

Caidi M, Kabiri H, Al Aziz S, El Maslout A, Benosman A. Chirurgie des
aspergillomes pulmonaires. La Presse Médicale. 2006;35(12):1819-
1824. https://doi.org/10.1016/50755-4982(06)74907-7

Corr P. Management of severe hemoptysis from pulmonary as-
pergilloma using endovascular embolization. Cardiovasc Intervent
Radiol. 2006;29(5):807-810. https://doi.org/10.1007/s0027
0-005-0329-0

Hassan MY, Baldan M. Aspergillus of the lung with haemoptysis : a
surgical emergency. East Cent African J Surg. 2004;9(2):1-2.

Falkson C, Sur R, Pacella J. External beam radiotherapy: A treatment
option for massive haemoptysis caused by mycetoma. Clin Oncol.
2002;14(3):233-235. https://doi.org/10.1053/clon.2002.0063
Mbembati NAA, Lema LEK. Pulmonary aspergilloma: A 15 years
experience in Dar es Salaam, Tanzania. East Cent. African J Surg.
2001;6:2.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Ba M, Ciss G, Diarra O, Ndiaye M, Kane O, Ndiaye M. Surgical
aspects of pulmonary aspergilloma in 24 patients. Dakar Médical.
2000;45(2):144-146.

Conlan Abramor AA, Moyes EDG. “Pulmonary aspergilloma-
indications for surgical intervention-an analysis of 22 cases”. South
African Med J. 1987;71(5):285-288.

Kane PA, Sarr AM, Courbil JL, et al. Pulmonary aspergillosis. The 1st
case in Dakar. Bull Soc Med Afr Noire Lang Fr. 1976;21(2):157-160.
Kwizera R, Katende A, Bongomin F, Nakiyingi L, Kirenga BJ.
Misdiagnosis of chronic pulmonary aspergillosis as pulmonary tu-
berculosis at a tertiary care center in Uganda: a case series. J Med
Case Rep. 2021;15(1):140. https://doi.org/10.1186/s13256-021-
02721-9

Gerstl B, Weidman WH, Newmann AV. Pulmonary aspergillosis; re-
port of two cases. Ann Intern Med. 1948;28(3):662-671. https://doi.
org/10.7326/0003-4819-28-3-662

Jewkes J, Kay PH, Paneth M, Citron K. Pulmonary aspergilloma:
analysis of cavitating invasive pulmonary aspergillosis in immuno-
compromised patients. Ann Thorac. Surg. 1983;53:621-624.
Campbell MJ, Clayton YM. Bronchopulmonary aspergillosis. a cor-
relation of the clinical and laboratory findings in 272 patients in-
vestigated for bronchopulmonary aspergillosis. Am Rev Respir Dis.
1964,89:186-196. https://doi.org/10.1164/arrd.1964.89.2.186
Farid S, Mohamed S, Devbhandari M, et al. Results of surgery for
chronic pulmonary Aspergillosis, optimal antifungal therapy and
proposed high risk factors for recurrence-a National Centre'’s
experience. J Cardiothorac Surg. 2013;8(1):180. https://doi.
org/10.1186/1749-8090-8-180

Bongomin F, Harris C, Hayes G, Kosmidis C, Denning DW. Twelve-
month clinical outcomes of 206 patients with chronic pulmo-
nary aspergillosis. PLoS One. 2018;13(4):e0193732. https://doi.
org/10.1371/journal.pone.0193732

Passera E, Rizzi A, Robustellini M, et al. Pulmonary aspergil-
loma. Clinical aspects and surgical treatment outcome. Thor
Surg Clin. 2012;22(3):345-361. https://doi.org/10.1016/j.thors
urg.2012.04.001

How to cite this article: Bongomin F, Olum R, Kwizera R,

Baluku JB. Surgical management of chronic pulmonary

aspergillosis in Africa: A systematic review of 891 cases.
Mycoses. 2021;00:1-8. https://doi.org/10.1111/myc.13359



https://doi.org/10.7196/sarj.2017.v23i1.154
https://doi.org/10.7196/sarj.2017.v23i1.154
https://doi.org/10.1016/j.pneumo.2016.07.001
https://doi.org/10.1016/j.pneumo.2016.07.001
https://doi.org/10.1186/s12893-015-0103-4
https://doi.org/10.1186/s12893-015-0103-4
https://doi.org/10.1159/000355198
https://doi.org/10.4314/pamj.v10i0.72209
https://doi.org/10.1016/S0755-4982(06)74907-7
https://doi.org/10.1007/s00270-005-0329-0
https://doi.org/10.1007/s00270-005-0329-0
https://doi.org/10.1053/clon.2002.0063
https://doi.org/10.1186/s13256-021-02721-9
https://doi.org/10.1186/s13256-021-02721-9
https://doi.org/10.7326/0003-4819-28-3-662
https://doi.org/10.7326/0003-4819-28-3-662
https://doi.org/10.1164/arrd.1964.89.2.186
https://doi.org/10.1186/1749-8090-8-180
https://doi.org/10.1186/1749-8090-8-180
https://doi.org/10.1371/journal.pone.0193732
https://doi.org/10.1371/journal.pone.0193732
https://doi.org/10.1016/j.thorsurg.2012.04.001
https://doi.org/10.1016/j.thorsurg.2012.04.001
https://doi.org/10.1111/myc.13359

