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Outcome of Surgical Resection for Invasive Pulmo-
nary Fungal Diseases in Patients with Acute Leukemia

Background: In patients with hematologic diseases, surgical resection can be
recommended for definite diagnosis, curative treatment, and prevention of
complications or redevelopment of invasive pulmonary fungal diseases (IPFD). The
purpose of this study was to investigate the outcome of surgical resection for IPFD in
patients planned to undergo subsequent chemotherapy (CTx) or hematopoietic stem
cell transplantation (HSCT) for acute leukemia.

Materials and Methods: We reviewed the medical records of adult patients with
acute leukemia who underwent surgical resection for IPFD which developed during
the neutropenic period after CTx.

Results: From January 2004 through August 2008, a total of 15 patients (8 males and
7 females with median age of 49 years) underwent surgical resection. All patients
were treated by elective surgical resection of residual IPFD lesion before subsequent
CTx or HSCT. The median diameter of the main lesion was 66 mm (range, 33-98
mm). Pericardial adhesion due to local invasion of pulmonary lesion was observed
in one patient. Lobectomy was performed in 13 cases, lobectomy with wedge
resection in 1 case, and segmentectomy with wedge resection in 1 case. Air leakage
was complicated in 2 patients. Thirty-day mortality after surgical resection was 0%.
After subsequent CTx or HSCT, IPFD redeveloped in 5 patients. However, the overall
mortality was not different between the groups with or without the redevelopment
of IPFD. Also, mortality attributable to IPFD was only 6% (1/15) during the overall
follow-up period (median 184 days, range 58-1,251 days).

Conclusions: In patients planned to receive subsequent CTx or HSCT for acute
leukemia, surgical resection combined with medical therapy for IPFD could be
considered for those who have significant residual lesion. Further study will be
needed to determine whether surgical resection can shorten the duration of medical

treatment and improve survival outcome.
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Figure 1. Tentative strategy of considering surgical management for invasive
pulmonary fungal diseases (IPFD) in patients who have hematologic diseases
and are planned to receive subsequent chemotherapy (CTx) or hematopoietic
stem cell transplantation (HSCT) at catholic HSCT center.
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Table 1. Demographic Characteristics of the Patients Who Underwent Surgical
Resection for Invasive Pulmonary Fungal Diseases

Characteristics No. (%) of patients (n=15)
Male sex 8(53)
Age, median years (range) 49 (31-61)
Underlying disease

AML 12 (80)

ALL 3(20)

Treatment of underlying disease

Induction CTx 8(53)

Consolidation CTx 5(33)

Reinduction CTx 2(13)
Duration of neutropenia, median days (range) 18 (7-74)
Onset of IPFD after CTx, median days (range) 16 (9-46)

AML, acute myeloid leukemia; ALL, acute lymphocytic leukemia; CTx, chemotherapy;
IPFD, invasive pulmonary fungal diseases.
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Table 2. Clinical Characteristics of Patients Who Underwent Surgical Resection for Invasive Pulmonary Fungal Diseases

Clinical Features Radiologic Findings® Myggllorglcal Category of IPFD
No. A%/ py/cTx :
Sex Initial symptoms n[;ﬂ;?;ﬁgn?;, Ffat.tern (i Bilateral in’\\llg.l\z:d Halo P'e”Fa' Diameter", Culture GM  Preop. Postop. S
days infiltrate i effusion mm up
1 49/M AML/Induction Chest pain, fever 28 Nodule N 1 + - 46 Possible Proven +
2 39/F AML/Induction Chest pain, cough 26 Wedge-shape N 2 + 62 Possible Possible
3 38/M AML/Induction Fever 16 Wedge-shape N 1 60 Probable Proven +
4 49/F ALL/Induction Chest pain 24 Wedge-shape N 1 + 51 Probable Proven +
5 46/F AML/Reinduction  Chest pain, cough 19 Nodule N 1 33 Probable Proven +
6 53/M AML/Reinduction  Cough, fever 18 Nodule Y 3 + 45 Possible Proven +
7 39/M AML/Consolidation Chest pain, cough, fever 74 Wedge-shape N 1 78 Probable Probable
8 58/M AML/Consolidation Chest pain, cough, fever 17 Wedge-shape Y 2 + 85 Probable Probable
9 50/F AML/Induction ﬁg;sgpﬁ;"s’i‘ém”gh' VL 4 Nodue N 1+ 4 66 Possible Proven  +
10 53/F AML/Consolidation Chest pain, cough, fever 15 Wedge-shape N 1 + 66 Possible Proven +
11 52/M ALL/Consolidation Chest pain, fever 7 Nodule N 1 + 42 Possible Proven
12 31/F ALL/Induction Cough, fever 14 Consolidation N 1 - - 89 Possible Proven +
13 46/M AML/Induction Chest pain, fever 19 Nlodulewith Y 3 + 70 Possible Proven +
air-crescent
14 61/F AML/Consolidation Chest pain, cough, 15 Wedge-shape Y 3 + + 75 Possible Proven +
dyspnea, hemoptysis
15 40/M AML/Induction Chest pain, fever 18 Consolidation Y 3 + + 98 Possible Possible

Dx, diagnosis; CTx, chemotherapy; Exam., examination; IPFD, invasive pulmonary fungal diseases; GM, galactomannan; AML, acute myeloid leukemia; ALL, acute lymphocytic leukemia; N,

no; Y, yes.
“Radiologic findings were based on chest CT scan.
® Diameter was measured at the largest main lesion.
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Table 3. Subsequent Myelosuppressive Treatment for Acute Leukemia and Long Term Outcome

No. Interval from op. to gubsequent Subsequeqt Status of IPFD Antifunggl drug fgr secondary  Redevelop. of  Duration of \ Outcome
myelosuppressive Tx myelosuppressive Tx prophylaxis or maintenance Tx. IPFD follow-up, days
1 34 CTx CR ICZ Y 170 Survival
2 30 CTx + HSCT CR ICZ N 453 Survival
8 31 CTx + HSCT CR ICZ N 1003 Survival
4 73 CTx CR VCZ N 168 Died of fulminant CDAD
B 25 HSCT CR ICZ N 125 Died of DAH
6 112 CTx PR VCZ Y 169 Died of bacterial sepsis
7 53 CTx CR FCZ N 140 Died of DAH
8 53 HSCT PR ICZ N 560 Survival
9 20 CTx + HSCT CR ICZ N 699 Survival
10 33 HSCT CR ICZ N 1288 Survival
1 51 HSCT CR ICZ Y 156 Died of redeveloped IPFD
12 51 CTx + HSCT CR ICZ N 208 Survival
13 4 CTx CR ICZ Y 605 Survival
14 - ND CR N 101 Died of relapsed leukemia
15 102 HSCT CR ICZ Y 652 Survival

op, operation; Tx, treatment; IPFD, invasive pulmonary fungal diseases; Redevelop., redevelopment; CTx, chemotherapy; CR, complete response; ICZ, itraconazole; Y, yes; HSCT,
hematopoietic stem cell transplantation; N, no; VCZ, voriconazole; CDAD, Clostridium difficile-associated disease; DAH, diffuse alveolar hemorrhage; PR, partial response; FCZ, fluconazole;

ND, not done.
“ At the time of subsequent CTx or HSCT.
® Duration of follow-up was defined as the number of days from operation to last contact.

Table 4. Comparison between Patients according to the Redevelopment of Invasive
Pulmonary Fungal Disease During Subsequent Myelosuppressive Treatment

No. (%) of patients Redevelopment of IPFD
or median (range) Y (n=5) N (n=9)

Male sex 5 (100) 3(33) 0.031
Age, years 49 (40-53) 46 (31-58) NS
Underlying disease NS
AML 4.(80) 7(78)
ALL 1(20) 2(22)

Treatment of underlying disease NS
Induction CTx 3(60) 5 (56)
Consolidation CTx 1(20) 3(33)

Reinduction CTx 1(20) 1(11)

Duration of neutropenia (days) 18 (7-28) 17 (14-74) NS

Radiologic findings
Bilateral lesions 3(60) 1(11) 0.095
Diameter (mm) 46 (42-98) 66(33-89) NS
Central necrosis 3(60) 7(78) NS
Pleural effusion 1(20) 4(44) NS

Interval from onset of IPFD to op. (days) 44 (17-112) 26 (20-42) NS

Postop. complication 2 (40) 1011 NS

Interval from op. to subsequent myelosuppressive 51(34-112) 33(2073) NS

Tx (days)
Status of IPFD at subsequent myelosuppressive Tx NS
CR 4 (80) 8(89)
PR 1(20) 1(11)
Duration of total antifungal therapy (days) 115(39-162) 82 (22-221) NS
Survival 3(60) 6 (67) NS

IPFD, invasive pulmonary fungal diseases; Y, yes; N, no; NS, not significant; AML, acute
myeloid leukemia; ALL, acute lymphocytic leukemia; CTx, chemotherapy; op., operation;
postop., postoperative; Tx, treatment; CR, complete response; PR, partial response.
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