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Localized lnvasive Pulmonary 
Aspergillosis in Patients with Neutropenia 
Effectiveness of Surgical Resection 
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Background. Invasive pulmonary aspergillosis (IPA) 
is a major cause of morbidity and mortality in patients 
with neu tropenia. Two severe complications with poor 
outcome can be observed after apparently successful IPA 
medical ireatment: severe hemoptysis and IPA relapse 
during subsequent cytotoxic treatments. Early surgical 
therapy has not been considered routinely in the manage- 
ment of lmalized IPA. 

Methods. Six consecutive patients (four women, two 
men; median age, 52 years) with localized cavitating IPA 
diagnosed during chemotherapy-induced aplasia were 
treated with early surgical resection after hematologic 
recovery I 

Results. All patients received a lobectomy. Surgery 
was uneventful. This procedures allows patients to pro- 
ceed with further intensive chemotherapy and/or bone 
marrow transplantation without IPA reactivation. 

Conclusions. For selected patients, surgical resection 
of localized IPA with unique cavitating lesion, which 
prevents hemoptysis and IPA recurrence and allows for 
subsequmt cytotoxic treatment, may be recommended. 
Cancer '1993; 72:3223-6. 
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of mortidity and mortality in an immunocompromised 
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host.' The risk of development of IPA increases progres- 
sively with the number of granulocytopenic days, 
reaching a plateau of 70% among patients with granu- 
locytopenia for more than 34 days.' Several factors af- 
fecting the outcome have been described, such as de- 
gree and duration of neutropenia, response of the un- 
derlying disease to therapy, and susceptibility of the 
aspergillus isolate to antifungal agents3 Treatment 
usually involves high-dose intravenous (IV) amphoteri- 
cin B, but new antifungal agents such as oral itracona- 
zole or liposomal amphotericin B are under e~aluation.~ 
Nevertheless, IPA reactivation may be observed in pa- 
tients with prior diagnosis of IPA requiring repeated 
courses of cytotoxic ~hemotherapy.~ The prognosis of 
IPA relapse is and the risk of IPA reactivation 
during subsequent drug-induced aplasia can preclude 
the administration of further planned cytotoxic treat- 
ment. 

There are few data on surgical management of IPA 
in an immunocompromised host, surgery being indi- 
cated only for patients with hem~ptysis.~ However, two 
recent series reported on the value of early localized 
surgical resection in IPA once cavitation  develop^.^,^ In 
the current study, we describe six new cases of success- 
ful surgical treatment of cavitating IPA, allowing sub- 
sequent cytotoxic treatments with prolonged neutro- 
penia without IPA recurrence. 

Patients and Methods 

Study Population 

From 1988 to 1992, 50 cases of IPA were diagnosed 
during intensive cytotoxic chemotherapy in our unit. 
Surgical resection was considered for patients with a 
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patients received oral itraconazole, 400 mg/day, during 
this period. Surgical treatment was a lobectomy in each 
case. No perioperative or postoperative complications 
occurred, in particular, no bleeding, empyema, or resid- 
ual space problems. Pathologic examination of the re- 
sected lung showed necrotic lung tissue with fungal hy- 
phae within central cavitation, surrounded with areas 
of infarction and chronic inflammation not invaded by 
fungus. Postoperative pulmonary function tests 
showed 10 respiratory sequelae. No fungal cultures 
were per :armed to determine viability of aspergilli in 
the resected lesions. 

Subseque v t  Cytotoxic Treatments 

All six pal ients received subsequent treatments without 
reactivation of IPA: three received consolidation anti- 
leukemic chemotherapy, including high-dose cytosine 
arabinoside with prolonged aplasia (22, 26, and 29 
days, respectively); two received high-dose chemother- 
apy and l:! Gy total body irradiation followed by autolo- 
gous stem cell transplantation with 27 and 41 days of 
aplasia, rcspectively; and one received subcutaneous 
infusion of interleukin-2 (70 days, 3.106 U/day) with- 
out severe neutropenia. The five patients with addi- 
tional neu tropenias after surgery received prophylactic 
amphotericin B, 0.7 mg/kg/day, during neutropenia. 
All patients are alive with a median follow-up time of 
18 months (range, 3 to 48 months) after surgery. All 
patients are still experiencing complete remission, ex- 
cept one who has experienced relapsed after autologous 
stem cell tr msplantation for acute lymphoblastic leuke- 
mia and who is receiving salvage chemotherapy. 

Discussioln 

Provided that IPA is recognized and treated early, the 
outcome after medical treatment can be 
Antifungal treatment must be given for long periods, 
for example, 4-6 weeks after hematologic rec0ve1-y.~ 
However, two severe complications can be observed 
despite we1 -conducted medical therapy. First, there is a 
high incidence of severe hemoptysis after apparently 
successful antifungal treatment." Hemoptysis, due to 
the vasculoi ropic nature of aspergilli, is often associated 
with cavitary lesions on the chest roentgenogram and 
may require emergency surgery if life-threatening.3*'o 
Second, for patients with hematologic malignancies, 
additional c ytotoxic chemotherapy is often necessary to 
achieve or maintain response or remission of the under- 
lying disease. The rate of IPA relapse during subse- 
quent neutropenia is high, even after large doses of am- 
photericin B.4," 

In these two situations, the resection of focal sites of 
infection ha:; been considered occasionally. Two recent 

series reported a total of 24 operations for cavitating 
The most common procedure performed was a 

lobectomy. There was no perioperative death, one post- 
operative death due to cytomegalovirus pneumonia, 
and three excessive postoperative bleedings requiring 
rethoracotomy for one patient. In the current study, we 
described six new cases of early successful surgical man- 
agement of localized cavitating IPA. Surgery was under- 
taken in patients with a documented localized IPA with 
a unique cavitating lesion on computed tomography 
scan, normal blood count after a complete response to 
cytotoxic chemotherapy, and normal pulmonary func- 
tion with adequate pulmonary reserve before surgery. 
Among 50 patients with IPA diagnosis, only 6 (12%) in 
our center met those three criteria. Early surgical resec- 
tion, even limited to a minority of patients with local- 
ized IPA, seems effective in preventing life-threatening 
hemoptysis, as already r e p ~ r t e d . ~ , ~ , ' ~  The risk of he- 
moptysis is higher immediately after recovery of granu- 
locytes," but fatal bleeding can occur more than 6 
weeks after the beginning of amphotericin B therapy or 
hematologic recovery: 24 days in one case reported by 
Aisner et al.13 and 28 and 32 days, respectively, in two 
other patients in our center with disseminated IPA (data 
not published). Moreover, surgery is also effective in 
preventing IPA recurrence with no documented cases 
of IPA relapse in the literature5t6 as in our series. How- 
ever, other modalities for prevention of IPA reactiva- 
tion can be discussed. We reported the feasibility of 
allogeneic bone marrow transplantation in two patients 
with preexisting IPA using prophylactic IV amphoteri- 
cin B . I 4  This seemed possible when a rapid engraftment 
was expected. Karp et al. also reported the effectiveness 
of antifungal prophylaxis using amphotericin B com- 
bined with 5-fl~orocytosine.~ Nine patients with evi- 
dence of IPA diagnosed during antileukemia induction 
therapy received 13 subsequent chemotherapy courses. 
They were given high-dose prophylactic therapy with 
amphotericin B (1 mg/kg/day) plus 5-fluorocytosine 
(dose-adjusted to achieve peak serum levels of 30-60 
fig/ml monitored by high-pressure liquid chromatogra- 
phy) during the additional courses. None experienced 
IPA relapse, and antifungal prophylaxis was achieved 
without irreversible nephrotoxicity or prolonged 
marrow suppression. Before surgery, our patients were 
given oral itraconazole as a single treatment (400 mg/ 
day) during a median time of 30 days. In addition, de- 
spite apparently complete surgical resection, we de- 
cided to systematically use prophylactic amphotericin B 
(0.7 mg/kg/day) during the neutropenia induced by 
subsequent cytotoxic treatments. Whether medical 
treatments alone would have been efficient enough to 
prevent IPA recurrence could not be predicted in our 
study. We know of no published study that addressed 
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specifically the question of the effectiveness of various 
modalities (medical compared with surgical) to prevent 
IPA reactivation. Oral itraconazole is effective in the 
treatment of IPA,15 but there is no evidence of its effec- 
tiveness in preventing IPA recurrence, because one case 
of IPA relapse after subsequent chemotherapy in a pa- 
tient with leukemia receiving oral itraconazole has been 
documented.16 Risks and benefits of each method have 
to be carefully evaluated. In cases of patients with local- 
ized documented IPA and no contraindication to sur- 
gery, the risks of this method are limited (1  rethora- 
cotomy for bleeding and 1 completion pneumonectomy 
of 24 reported cases and none in our patients). The ben- 
efit of surgery is rapid treatment of infectious localiza- 
tions, which allows for rapid re-treatment with proto- 
cols including high-dose chemotherapy and prevention 
of life-threatening hemoptysis. The advantage of anti- 
fungal chemotherapy is the absence of severe compli- 
cations if monitored carefully. However, the risk is the 
recurrence of underlying hematologic disease during 
the necessarily long period of treatment needed to 
achieve the cure of the fungal disease. It is clear, how- 
ever, that for patients with multiple and bilateral le- 
sions, only medical therapy with high-dose amphoteri- 
cin B, liposomal amphotericin B, or itraconazole can be 
proposed. Nevertheless, in our experience, more than 
half of patients with multiple or bilateral lesions receiv- 
ing antifungal prophylaxis during subsequent cytotoxic 
treatments will experience relapse with a high mortality 
rate. This is particularly true for patients requiring sub- 
sequent therapy, including allogeneic bone marrow 
tran~p1antation.l~ Thus we think it worthy to propose 
surgery to a selected group of patients with localized 
IPA after a complete hematologic response. It is possi- 
ble that amphotericin B or other antifungal therapy is 
not necessary after surgery during subsequent drug-in- 
duced aplasia. Again, the risk of this method is, with 
amphotericin B, renal toxicity. However, this can be eas- 
ily avoided with careful monitoring of renal function 
and new methods of infusion." However, the benefit 
could be the prevention of reactivation of latent foci of 
aspergillus, either in the lung or in the sinuses. 

In conclusion, regarding the poor outcome of IPA 
 relapse^,^ we advocate that surgical resection of local- 
ized IPA for selected patients, preventing hemoptysis 
and IPA recurrence, may be an important tool in the 
management of patients with neutropenia who have 
had IPA. 

Note Added in Proof 

After this manuscript was submitted, Patient 4 received 
a second allogeneic bone marrow transplantation with- 
out IPA reactivation. 
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