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Introduction

The importance of deep-seated fungal infections in Japan is
considered to be increasing due to the rise in the number of
immunocompromised patients associated with the introduc-
tion of advanced medical treatment and the aging of the
Japanese population as a whole. Candida spp. and Asper-
gillus spp. are the most important causative pathogens in
Japan, the same as in other countries [1, 2].

Echinocandins inhibit the biosynthesis of (1,3)-3-pD-glu-
can, the structural component of fungal cell wall, thereby,
exhibiting antifungal activity against Candida spp. and As-
pergillus spp. Although caspofungin, micafungin sodium
(hereinafter, micafungin), and anidulafungin have been ap-
proved and are used worldwide, micafungin is the only
approved echinocandin antifungal agent in Japan at the time
of this study.

Caspofungin has been shown to be effective as the pri-
mary therapy for esophageal candidiasis and invasive can-
didiasis, as salvage therapy for invasive aspergillosis, and as
empirical therapy in patients with persistent fever and neu-
tropenia. To date, caspofungin has been approved for use in
over 80 countries worldwide, including the United States
and Europe [3-6]. A comparator-controlled study of caspo-
fungin and micafungin conducted in patients with candide-
mia has been reported by Pappas et al. In this study,
micafungin 100 mg or 150 mg once daily was shown to
be effective (non-inferior) compared to caspofungin 50 mg
daily following a 70-mg loading dose on Day 1 [7]. Addi-
tionally, in a cohort analysis, caspofungin and micafungin
were compared as empirical therapy in patients with febrile
neutropenia, with similar efficacy reported [8]. There are no
reports on the comparative study of caspofungin and mica-
fungin for aspergillosis.

Herein, we report the results of a randomized, double-
blinded, comparative study of caspofungin versus micafun-
gin conducted in Japanese patients with Candida or Asper-
gillus infections. The safety and efficacy profiles of
caspofungin and micafungin were compared.

Study patients and study plan
Objective and study design

This is a randomized, multicenter, double-blind, compara-
tive study. The study was conducted in 43 study sites in
Japan from August 2008 through July 2010. The protocol
was reviewed by the Institutional Review Board of each
participating site, and written informed consent was
obtained from each patient. The protocol was also registered
on clinicaltrials.gov (NCT00717860). In this study, a seri-
ous drug-related adverse event or a drug-related adverse
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event leading to study therapy discontinuation was defined
as significant drug-related adverse event(s). Definitions of
adverse events and drug relationships, and the determination
of seriousness basically complied with the “Definitions and
Terminology Associated with Clinical Safety Experience” in
the International Conference on Harmonisation (ICH)-E2
[9]. The primary objective of this study was to compare
the difference in the proportion of patients who develop
significant drug-related adverse events(s) between the cas-
pofungin and micafungin groups. The secondary objective
was to evaluate the difference in the overall response by
each of esophageal candidiasis, invasive candidiasis, and
aspergillosis.

Patient inclusion criteria

Japanese patients aged 20 years and over were enrolled in
this study following obtainment of written informed con-
sent. Patients who fulfilled the criteria indicated below were
enrolled as probable disease cases. When causative fungi
(Candida spp. or Aspergillus spp.) were identified by culture
or relevant organisms with specific morphology (yeast or
acutely branching mold with septated hyphae) were ob-
served by microscopic examination in addition to the criteria
below, then patients were enrolled as proven disease cases.
Both probable and proven disease cases were the target
population in this study.
Criteria for probable disease:

»  Esophageal candidiasis: patients with clinical symptoms
of esophageal candidiasis (i.e., odynophagia, dysphagia,
and heartburn) and plaque observed on the esophageal
mucosa by endoscopy.

e Candidemia: patients with fever >38 °C observed, or
fever of 237.5 °C that continues for 1 h or more despite
the use of antibiotic therapy and positive results for the
(1,3)-B-p-glucan test.

e Other types of invasive candidiasis (except candidemia):
fungal infection strongly suspected at screening based
on the clinical course and symptoms, typical radiograph-
ic imaging findings on X-ray and computed tomography
(CT) (based on infection site), and positive results for
the (1,3)-3-D-glucan test.

e Invasive aspergillosis: patients with risk factors of fun-
gal infections (e.g., neutropenia, immunosuppressive
treatment), clinical symptoms (e.g., fever, generalized
malaise, coughing, sputum, bloody sputum, dyspnea),
characteristic radiographic imaging findings (e.g., infil-
tration shadow, nodular shadow, cavitary lesions, or halo
sign), and positive results for Aspergillus galactomannan
antigen (enzyme-linked immunosorbent assay).

¢ Chronic pulmonary aspergillosis (except pulmonary
aspergilloma): patients with clinical symptoms (e.g.,
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fever not responding to antibiotic agent, body weight
decreased, wet coughing, bloody sputum), characteristic
radiographic imaging findings (e.g., pericavity infiltra-
tion, increasing size of cavity, or fluid collection in the
cavity), and positive results for Aspergillus antibody or
Aspergillus galactomannan antigen.

e Pulmonary aspergilloma: patients who have clinical
symptoms (e.g., sputum, bloody sputum, hemoptysis, fe-
ver, dyspnea, coughing), characteristic radiographic imag-
ing findings (e.g., coccus image in the cavity, thickened
cavity wall, pleural thickening, or fluid collection in the
cavity), and positive results for Aspergillus antibody.

Of note, patients who received prior antifungal therapies
(other than echinocandins) were also allowed to enroll in
this study. In such cases, the patients were evaluated on
whether they met the criteria of refractoriness (the patient
received an antifungal agent within 7 days prior to study
therapy administration, but the disease progressed or clinical
improvement was not observed) or intolerance (there is a
significant problem in tolerance during the administration of
prior antifungal agents as judged by the investigators).

Patients who fall under any of the criteria listed below
were to be excluded: patients with mycoses due to causes
other than Candida spp. and Aspergillus spp.; patients who
had already received caspofungin or micafungin for the
current fungal infection within the 7 days prior to initiation
of the study; International Normalized Ratio (INR) (pro-
thrombin time) of >2 x ULN (upper limit of normal) for
patients not receiving anticoagulants; INR >4 x ULN for
patients receiving anticoagulants; total bilirubin of >5 x
ULN; aspartate aminotransferase (AST), alanine amino-
transferase (ALT), or alkaline phosphatase (ALP) of >5 x
ULN; patients with a history of serious drug-related allergy
or sensitivity; patients with moderate or severe hepatic in-
sufficiency (acute hepatitis, hepatic cirrhosis, etc.); patients
who received another investigational drug within 1 month
prior to study entry; patients who are pregnant, intend to
become pregnant during the period up to 2 weeks after study
completion, or are lactating.

Treatment plan

The randomization was stratified by infection category
[esophageal candidiasis, candidemia, other types of invasive
candidiasis (except candidemia), invasive aspergillosis,
chronic pulmonary aspergillosis, and pulmonary aspergil-
loma] using a random permuted block, with the caspofungin
group and micafungin group allocated at a ratio of 1:1.
Patients, study investigators, and the sponsor remained
blinded to the treatment group throughout the study. The
pharmacist or preparer of the study therapy at each site was
not blinded to the treatment group, but this individual could
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not be involved with any evaluation or judgment of efficacy
and safety in this study.

Each patient received intravenous administration of cas-
pofungin (esophageal candidiasis: 50 mg, invasive candidi-
asis and aspergillosis: 70/50 mg) once daily or micafungin
150 mg once daily for approximately 1 h in a blinded
fashion. The treatment periods were 7-28 days for patients
with esophageal candidiasis, 14-56 days for patients with
invasive candidiasis, and 14-84 days for patients with as-
pergillosis. Patients with esophageal candidiasis were trea-
ted with study therapy for at least 3 days after the resolution
of clinical symptoms and signs. Patients with candidemia
were treated for at least 14 days after the last positive culture
result for Candida spp. Patients with aspergillosis were
treated for at least 7 days after the resolution of clinical
symptoms/signs and at least 14 days after the resolution of
neutropenia (absolute neutrophil count; ANC: >500/ulL).
The use of other systemic antifungal agents and rifampin
was prohibited until the time of the efficacy evaluation.

Safety and efficacy evaluation

With regard to the safety of the study drug, the investigators
recorded all adverse events and drug-related adverse events
occurring from the initiation of study therapy through
14 days after the last dose of the study drug, based on any
abnormal physical findings, vital signs, and laboratory tests,
including red blood cell count, white blood cell count,
hemoglobin, hematocrit, platelet count, total protein, albu-
min, total bilirubin, direct bilirubin, AST, ALT, y-glutamyl
transpeptidase (y-GTP), ALP, lactate dehydrogenase, blood
urea nitrogen, creatinine, Na, K, Cl, Ca, uric acid, blood
glucose, C-reactive protein, urinalysis, prothrombin time,
and partial thromboplastin time. All safety information per-
taining to a significant drug-related adverse event was
reviewed by the Independent Safety Assessment Committee
(ISAC) under blinded conditions for study therapy. In addi-
tion, with regard to hepatic function tests, maximum values
from the study period were graded according to the Com-
mon Terminology Criteria for Adverse Events (CTCAE)
Version 3 [10].

The diagnosis of patients enrolled into this study was
reviewed by an Independent Efficacy Assessment Commit-
tee (IEAC). The efficacy results in this study were based on
the overall response, which included the resolution or im-
provement of clinical symptoms and radiographic imaging
findings [or eradication of Candida (microbiological re-
sponse) in patients with candidemia]). All efficacy evalua-
tions made by the investigators were reviewed by the IEAC
in a blinded fashion, and the judgment by the IEAC was
considered as the final result.

The efficacy evaluation in esophageal candidiasis was
conducted 5-7 days after the end of study therapy. The
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overall response was determined as “favorable” in patients
with esophageal candidiasis if clinical symptoms and signs
of Candida infections (odynophagia, dysphagia, and heart-
burn) resolved and follow-up endoscopy results indicated at
least a two-grade improvement (or return to Grade 0) in the
predefined criteria (Grades 0, 1/2, 1, 2, 3, and 4) [11]. The
efficacy evaluation in invasive candidiasis was conducted at
the completion of study therapy. The overall response was
determined to be “favorable” in patients with invasive can-
didiasis if the clinical symptoms and signs of Candida
infections were resolved and follow-up blood culture was
negative (for patients with candidemia) or follow-up radio-
graphic imaging findings were “improved” [for patients
with other types of invasive candidiasis (except candide-
mia)]. The efficacy evaluation in aspergillosis was con-
ducted at the completion of study drug. The overall
response was determined to be “favorable” in patients with
aspergillosis if the clinical symptoms and signs of Aspergil-
lus infections were “improved” or “stable”, and follow-up
radiographic imaging findings were “improved” or “stable”.
However, if the clinical symptoms and signs and radio-
graphic imaging findings were both “stable” in patients with
aspergillosis, the overall response was determined to be
“unfavorable”.

Identification of fungus and drug sensitivity study

Fungus isolated in the study was sent to Mitsubishi Chem-
ical Medience Corporation and the organism was identified
to the species level. The susceptibility of all isolated Asper-
gillus spp. and Candida spp. to antifungal agents was mea-
sured according to the guidance for microdilution technique
M38-A2 (Aspergillus spp.) [12] and M27-A3 (Candida
spp.) [13] of the Clinical and Laboratory Standards Institute
(CLSI).

Statistical analysis

The safety analysis population was the all patients as treated
(APaT) population (all randomized patients who received at
least one dose of study therapy). The incidence and its 95 %
confidence interval (CI) by treatment groups were calculat-
ed for the primary endpoint, namely, the proportion of
patients who developed significant drug-related adverse
events (a serious drug-related adverse event or a drug-
related adverse event leading to study therapy discontinua-
tion). In addition, 95 % ClIs for the difference in the inci-
dence between treatment periods were calculated using the
Miettinen and Nurminen method (1985). The study was not
powered to show a statistically significant difference be-
tween treatment groups.

The primary efficacy analysis population was the per-
protocol set (PPS) population. The PPS included any patient
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who was diagnosed as having Candida or Aspergillus infec-
tions by the IEAC and received an appropriate course of
study therapy (at least 5 days for the treatment of esophageal
candidiasis or invasive candidiasis or at least 7 days for the
treatment of aspergillosis), and in whom the efficacy evalu-
ation was conducted in accordance with the study protocol.
For esophageal candidiasis and candidemia, patients were
included in the PPS population only when Candida spp. was
confirmed by culture test. In addition, a secondary efficacy
analysis was also performed using the full analysis set (FAS)
population to confirm the consistency of the results. The
FAS included any patient who received at least one dose of
study therapy and was diagnosed as having Candida or
Aspergillus infections by the IEAC.

Patients whose overall response was determined as “un-
able to be judged” were excluded from the overall response
in the PPS analysis. In the FAS analysis, “unable to be
judged” patients were treated as “unfavorable”. The propor-
tion of patients with a favorable overall response and its
95 % CI were calculated by three disease types (esophageal
candidiasis, invasive candidiasis, and chronic pulmonary
aspergillosis including aspergilloma), as judged by the
IEAC. The analysis methods, handling, and the identifica-
tion of the patients to be excluded from the PPS population
mentioned above were determined before the unblinding.

Results
Study patients and patient background

One hundred and twenty-one patients were randomized. The
average age of the randomized patients at the time of en-
rollment was 69.1 years and the proportion of male patients
(79.3 %) was greater than that of female patients (20.7 %).
The average weight was 48.8 kg and patients who were
refractory to or intolerant of prior antifungal agents
accounted for approximately one-quarter of enrollment.
There were no patients with human immunodeficiency virus
(HIV) infection, allogeneic stem cell transplant, or graft
versus host disease. Major risk factors observed in patients
with esophageal candidiasis were diabetes mellitus (25.0 %)
and malignant tumor (25.0 %). Major risk factors in patients
with invasive candidiasis were diabetes mellitus (31.6 %)
and malignant tumor (26.3 %). Major risk factors in patients
with chronic pulmonary aspergillosis were pulmonary dis-
order (31.4 %), tuberculosis sequelae (24.3 %), diabetes
mellitus (21.4 %), malignant tumor (8.6 %), and use of
steroids (5.7 %). There was no statistical difference between
the caspofungin group and the micafungin group for any
demographic or baseline data (Table 1)

The breakdown of APaT, FAS, PPS and populations in
this study and the reasons for the exclusion of patients from
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Table 1 Patient demographics

and background conditions (all Total Caspofungin Micafungin p-value®
randomized patients)
n (%) n (%) n (%)
Randomized patients 121 61 60
Sex 0.472
Male 96 (79.3) 50 (82.0) 46 (76.7)
Female 25 20.7y 11 (18.0) 14 23.3)
Age (years) 0.815
Mean 69.1 68.9 69.3
Standard deviation 10.1 11.2 9.0
Weight (kg) 0.476
Mean 48.80 49.56 48.01
Standard deviation 11.61 10.75 12.47
Refractoriness or intolerance to prior 0.884
antifungal agents
Refractory 23 (19.0) 12 197 1t (18.3)
Intolerant 5 4.1) 2 (3.3) 3 (5.0)
Primary therapy 93 (76.9) 47 (77.0) 46 (76.7)
*Chi-square test (¢-test for age Underlying risks 0.478°
and weight) Diabetes mellitus 28 23.1) 11 (18.0) 17 (28.3)
"Pulmonary disorder includes Pulmonary disorder” 25 (20.7) 13 (213) 12 (20.0)
bronchiectasis, tuberculosis, Malignant tumor 22 (182) 13 213) 9 (15.0)
chronic obstructive pulmonaw Tuberculosis sequelae 20 (16.5) 9 (14.8) 11 (18.3)
disease, pulmonary fibrosis, and ] )
pulmonary bulla Use of immunosuppressive drugs 5 “.1 1 1.6) 4 6.7)
“Based on the comparison of the Use of steroids 4 5 4.1) 2 (3.3) 3 (5.0
proportion of patients who have at Neutrophil count <500/mm” 4 (3.3) 2 (3.3) 2 (3.3)
least one of the underlying risks Thermal burn 1 (0.8) 1 (1.6) 0 (0.0)

between two treatment groups

each population is included in Fig. 1. One patient was
excluded from the APaT population because blinding was
not maintained for this patient. Thirteen patients who were
diagnosed as having infections caused by pathogens other
than Aspergillus spp. and Candida spp., based on the deter-
mination of the IEAC, were excluded from the FAS popu-
lation. The most common reason for why patients were
excluded from the FAS population and the PPS population
was unconfirmed “positive culture” for esophageal candidi-
asis and invasive candidiasis (15 patients). Most of these
excluded patients were with probable candidemia. Candide-
mia patients were allowed to start study therapy based on the
positive (1,3)-f3-p-glucan test and clinical symptoms, and,
as a result, most of the culture results in these patients were
demonstrated as negative. Patients who were not classified
into diseases predefined in the study protocol (two patients
with aspergillosis not classified) were also excluded from
the PPS population. In addition, there were exclusions due
to the use of prohibited concomitant drugs (one patient)
and insufficient study therapy duration (four patients).
There was no notable difference in the number of patients
within each treatment group in any of the three analysis
populations.
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The average dosages in the APaT population were
51.0 mg/day and 149.7 mg/day in the caspofungin and
micafungin groups, respectively. The average duration of
study drug treatment in the APaT population was 28.7
(range 2-84) days and 33.6 (range 1-84) days in the caspo-
fungin and micafungin groups, respectively. The accounting
of patients by disease type is presented in Table 2.

Safety evaluation

The number of patients who reported drug-related adverse
events is shown in the APaT population in Table 3. Drug-
related adverse events were reported in 38.3 % and 41.7 % of
patients in the caspofungin and micafungin groups, respec-
tively. Serious drug-related adverse events were reported in
two patients; both were in the micafungin group (AST and
ALT increased in one patient and rash in the other patient).
Abnormal values in ALT, AST, and ALP (maximal
levels), regardless of the drug relationship, were assessed
in an exploratory fashion in accordance with CTCAE
Version 3. The numbers of patients who had Grade 2 or
higher ALT, AST, or ALP elevations (>2.5 x ULN) were 3,
4, and 5, respectively, in the caspofungin group, and 6, 5,
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Fig. 1 Analysis populations

N Randomized
and reasons for exclusion by N=121
treatment group. APaT: all
patients as treated, FAS: full
analysis set, PPS: per-protocol Caspofungin Micafungin
set N=61 N=60
Excluded from APaT
N=1
Procedure deviation: 1
APaT APaT
N=60 N=60
Excluded from FAS Excluded from FAS
N=6 N=7
Not having target disease: 6 Not having target disease: 7
FAS FAS
N=54 N=53
Excluded from PPS
, N=10 Excluded from PPS
Candida spp. not identitied: 6
. R N=12
Disease not categorized: 2 ) . .
. L . Candida spp. not identified: 9
Received prohibited concomitant . R
Lo Insufficient treatment duration: 3
medication: 1
Insufficient treatment duration: 1
PPS PPS
N=44 N=41

and 2, respectively, in the micafungin group. Of these, the
number of patients who had Grade 3 ALT, AST, or ALP
elevations (>5.0-20.0 x ULN) was 2, 3, and 1, respectively,
in the micafungin group; none of the caspofungin-treated
patients had Grade 3 elevations for ALT, AST, or ALP.
The proportion of patients fulfilling the primary endpoint
of this study, the presence of one or more significant drug-
related adverse events, was 5.0 % (95 % CI: 1.0, 13.9) in the

caspofungin group and 10.0 % (95 % CI: 3.8, 20.5) in the
micafungin group. The between-treatment difference was
=5.0 % (95 % CIL: —15.9, 5.2), thereby, showing no signif-
icant difference between the two groups. Significant drug-
related adverse events were reported in three patients in the
caspofungin group (all reported drug-related adverse events
leading to study therapy discontinuation) and six patients in
the micafungin group (two reported serious drug-related

Table 2 Disposition of patients

by disease type Disease type”

APaT PPS

Number of patients
[duration of therapy,
mean days]

Number of patients

Caspofungin ~ Micafungin  Caspofungin ~ Micafungin
Esophageal candidiasis 9 [14.7] 7[13.7] 8 6
Invasive candidiasis 9 [13.2] 9[13.2] 3 1
Candidemia 6 7 1 0
Invasive candidiasis (excluding candidemia) 3 2 2 1
APaT all patients as treated, PPS Aspergillosis 36 [37.1] 37 [42.1] 33 34
per-protocol set Invasive aspergillosis 1 0 1 0
“Disease classification is based Chronic pulmonary aspergillosis (including 33 37 32 34
on the diagnosis by the Indepen- pulmonary aspergilloma) ;
dent Efficacy Assessment Pulmonary aspergillosis (unclassified) 2 0
Committee (IEAC) Other than mycosis® 6 [21.8] 7 [34.9]
®Other infectious diseases (not Total 60 [28.7] 60 [33.6] 44 41

mycosis) diagnosed by the IEAC
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Table 3 The number (%) of
patients with clinical and labo-
ratory drug-related adverse
events (incidence >3 % in one or
more treatment groups) [all
patients as treated (APaT)
population]

*Patients with esophageal candi-
diasis received caspofungin

50 mg once daily. All other
patients received caspofungin
50 mg once daily following a
70-mg loading dose on Day 1

PAll patients received micafun-
gin 150 mg once daily

Every patient is counted once for
each applicable specific adverse
event. A patient with multiple
adverse events within a system
organ class is counted once for
that system organ class. A sys-
tem organ class or specific ad-
verse event appears in this table
only if its incidence in one or
more of the columns is greater
than or equal to the percent inci-
dence specified in the report ti-
tle, after rounding

Caspofungin® Micafungin®
n (%) n (%)

Patients in population 60 60

With one or more drug-related adverse events 23 (38.3) 25 41.7)
With one or more drug-related serious adverse events 0 (0.0) 2 (3.3)
Eye disorders 1 1.7 2 3.3)
Gastrointestinal disorders 3 (5.0) 4 ©.7)
Constipation 0 (0.0) 2 (3.3)
Nausea 2 (3.3) 1 1.7
General disorders and administration site conditions 2 3.3) 3 5.0)
Injection site reaction 0 (0.0) 2 3.3)
Hepatobiliary disorders 1 (1.7) 2 3.3)
Infections and infestations 0 (0.0) 2 3.3)
Laboratory abnormalities 14 (23.3) 18 (30.0)
Alanine aminotransferase (ALT) increased 5 (8.3) 4 6.7)
Aspartate aminotransferase (AST) increased 6 (10.0) 3 (5.0)
Blood lactate dehydrogenase (LDH) increased 0 (0.0) 2 3.3)
Blood potassium decreased 2 (3.3) 1 .7
Blood potassium increased 1 1.7 3 (5.0)
Blood pressure increased 0 (0.0) 2 (3.3)
Eosinophil count increased 3 (5.0 4 6.7)
Gamma-glutamy! transpeptidase (y-GTP) increased 2 3.3) 2 (3.3)
Prothrombin time prolonged 2 (3.3) 0 (0.0)
White blood cell count decreased 1 1.7 2 3.3)
White blood cell count increased 0 (0.0) 2 (3.3)
Platelet count increased 0 0.0) 2 (3.3)
Blood alkaline phosphatase (ALP) increased 2 3.3) 2 (3.3)
Nervous system disorders 3 (5.0 2 3.3)
Hypoesthesia 0 0.0) 2 3.3)
Skin and subcutaneous tissue disorders 1 (1.7) 6 (10.0)
Erythema 0 0.0) 2 3.3)
Rash 1 1.7 3 (5.0
Vascular disorders 5 (8.3) 2 (3.3)
Hypertension 2 3.3) 0 (0.0)
Phlebitis 2 (3.3) 2 (3.3)

adverse events accompanied by study therapy discontinuation
and four reported drug-related adverse events leading to study
therapy discontinuation). The significant adverse events of
three patients in the caspofungin group were elevation of
ALP, AST, and y-GTP, moderate rash, and elevation of AST
and ALT. The significant adverse events in six patients of the
micafungin group were elevation of AST and ALT, moderate
rash, increased blood pressure level, occurrence of atrial fi-
brillation, elevation of y-GTP alone, and elevation of AST,
ALT, v-GTP, ALP, and LDH with the occurrence of nausea.
Nine patients in the caspofungin group and 10 patients in the
micafungin group died during this study. None of the deaths
were considered to be drug-related adverse events.
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Efficacy evaluation

Of the 85 patients included in the PPS population, six
patients were deemed to be “unable to be judged”, and the
favorable overall response rate was assessed for 79 patients.
Favorable overall response rates in esophageal candidiasis,
invasive candidiasis, and chronic pulmonary aspergillosis
including aspergilloma are shown in Table 4. Among inva-
sive candidiasis, one patient in the caspofungin group was
candidemia and the others (two in caspofungin and one in
micafungin) were peritoneal candidiasis patients. The over-
all response of caspofungin and micafungin in chronic pul-
monary aspergillosis (other than aspergilloma) patients were
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Table 4 Overall response in the

per-protocol set (PPS) excluding Caspofungin Micafungin
patients deemed to be “unable to
be judged’™ from the PPS Number of patients in PPS 44 41
population Number of patients determined 5 1
as “unable to be judged”
for overall response
Number of patients analyzed 39 40
) for overall response
CI confidence interval Overall response Favorable response (95 % CI) Favorable response (95 % CI)
*Patients who were determined rate, % (n/m)° rate, % (n/m)°
as “unable to be judged” were Esophageal candidiasis 100.0 (6/6) (54.1, 100.0)  83.3 (5/6) (35.9, 99.6)
excluded from the PPS analysis  Tpyasive candidiasis 100.0 (3/3) (29.2,100.0)  100.0 (1/1) (2.5, 100.0)
for overall response ‘ Chronic pulmonary 46.7 (14/30) (28.3,65.7)  42.4 (14/33) (25.5, 60.8)
n/m number of patients with fa- aspergillosis including
vorable overall response/number aspergilloma

of patients analyzed

45.0 % (9/20) and 46.7 % (14/30), respectively. The overall
response of caspofungin in aspergilloma patients was
50.0 % (5/10), and there were no aspergilloma patients in
the micafungin group. In general, the favorable overall
responses were similar across the two treatment groups for
each disease. Since the efficacy evaluation was indepen-
dently assessed from an event of death, a listing of patients
in the PPS population who died during the study period is
shown in Table 5. Three of the four patients in the caspo-
fungin group and one of four patients in the micafungin
group died due to the worsening of primary infection
(chronic pulmonary aspergillosis in all cases). Three patients
deemed to be “unable to be judged” were not included in the
calculation of the favorable overall response rate (two
patients in the caspofungin group and one patient in the
micafungin group).

Table 5 Listing of patients who died in the PPS population

Additionally, in the FAS population, the favorable overall
response rates in the caspofungin group and the micafungin
group were 77.8 % (7/9) and 85.7 % (6/7) for patients with
esophageal candidiasis, 33.3 % (3/9) and 11.1 % (1/9) for
patients with invasive candidiasis, 45.5 % (15/33) and
37.8 % (14/37) for patients with chronic pulmonary asper-
gillosis including aspergilloma, respectively. The results
were generally comparable between the treatment groups,
such as those seen in the PPS population.

Duration of therapy and relationships with overall response
in aspergillosis patients

Among patients with aspergillosis in the PPS population, an
exploratory assessment was performed to compare the num-
ber of days on study therapy between the treatment groups

Treatment Disease Study Overall response (by the IEAC) Date of death Cause of death (by primary
group therapy (relative day after  investigators)
duration study therapy
completion)
Caspofungin  Chronic pulmonary 11 days Unable to judge (due to severe Day 1 (Worsening of) chronic
aspergillosis co-infection of bacteria) pulmonary aspergillosis
Chronic pulmonary 84 days Unfavorable Day 11 (Worsening of) chronic
aspergillosis pulmonary aspergillosis
Chronic pulmonary 84 days Unable to judge (due to repeated  Day 12 (Worsening of) chronic
aspergillosis co-infection of bacteria) pulmonary aspergillosis
Candidemia 15 days Favorable Day 11 (Worsening of) peritoneal
mesothelioma
Micafungin Chronic pulmonary 8 days Unable to judge (due to Day 2 (Worsening of) lung cancer
aspergillosis inconsistent imaging data)
Chronic pulmonary 20 days Unfavorable Day 7 (Worsening of) chronic
aspergillosis pulmonary aspergillosis
Chronic pulmonary 8 days Unfavorable Day 19 (Worsening of) COPD
aspergillosis
Chronic pulmonary 13 days Unfavorable Day 8 Death (unknown cause of death)
aspergillosis
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and by treatment outcome. The mean number (range) of
days on study therapy among patients with a favorable
response was 36.1 (8 to 84) days for the caspofungin 70/
50 mg group (n=14) and 61.5 (22 to 84) days for the
micafungin group (n=14). The mean treatment duration
was shorter among patients with a favorable response in
the caspofungin 70/50 mg group than in the micafungin
group. On the other hand, the mean number (range) of days
on study therapy among patients with an unfavorable re-
sponse with aspergillosis was 39.3 (14 to 84) days for the
caspofungin 70/50 mg group (n=16) and 35.6 (7 to 84) days
for the micafungin group (n=19). The treatment duration
was generally comparable between the groups in patients
with unfavorable responses.

Susceptibility of fungal isolates to caspofungin

The geometric mean (range) of the caspofungin minimum
inhibitory concentration (MIC) of clinical isolates of Can-
dida spp. detected at screening (baseline isolates) was 0.25
(0.06-0.5) ug/mL and 0.5 ug/mL for C. albicans (19
strains) and C. glabrata (one strain), respectively. The geo-
metric mean (range) of the caspofungin minimum effective
concentration (MEC) of clinical isolates of Aspergillus spp.
detected at screening was 0.25 (0.12-0.5) pg/mL, 0.25
(0.25) pg/mL, 0.25 (0.12-0.5) pg/mL, and 0.12 pg/mL for
A. fumigatus (nine strains), A. niger (three strains), 4. flavus
(two strains), and Aspergillus spp. (one strain), respectively.

Discussion

This study is a prospective, randomized, double-blind study
to evaluate the efficacy and safety of caspofungin versus
micafungin in Japanese patients with Aspergillus or Candi-
da infections. The caspofungin doses investigated in this
study were the same as the approved clinical doses outside
of Japan. Although the approved standard dose of micafun-
gin for aspergillosis and candidiasis is 50-150 mg once
daily and 50 mg once daily, respectively, and the dose can
be increased up to 300 mg once daily in Japan, the average
daily micafungin dose which has been actually used in a
clinical setting is reported to be 110 mg [14]. In addition, in
the Japanese “Diagnosis and Treatment Guideline for Deep-
Seated Fungal Infections”, micafungin doses of 100 to
150 mg daily and 150 to 300 mg daily are recommended
for the treatment of candidiasis and aspergillosis, respective-
ly [15]. Based on these data, a micafungin dose of 150 mg
daily was determined to be an appropriate comparison to
caspofungin (50 mg or 70/50 mg once daily).

Several efficacy findings deserve further attention. The
efficacy results from the patients who were in the PPS
excluding “unable to be judged” patients (n=79) suggest
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that the efficacy of caspofungin 50 mg or 70/50 mg once
daily was almost comparable to that of micafungin 150 mg
once daily. However, it should be noted that two patients in
the PPS population receiving caspofungin died due to wors-
ening of the primary disease of chronic pulmonary aspergil-
losis after 1 and 12 days following the completion of study
therapy, respectively, and were assessed as “unable to be
judged” by the IEAC because both patients also had bacte-
rial infection and the efficacy of caspofungin could not be
evaluated based on their clinical symptoms. Since the ulti-
mate cause of death was the worsening of primary disease,
these two patients were highly likely not to respond to
caspofungin, and, consequently, the efficacy of caspofungin
might be slightly lower in this study. All Candida spp.
isolates detected at screening in this study showed caspo-
fungin MIC below the current CLSI clinical breakpoint
(2 pg/mL) and were deemed to be susceptible. No CLSI
clinical breakpoint for Aspergillus spp. has been established;
however, the MEC values were similar to the data reported
to date [16]. Therefore, Candida spp. and Aspergillus spp. in
Japan appear to be susceptible to caspofungin.

Both caspofungin and micafungin demonstrated favor-
able treatment efficacy against Candida infections. This
result is similar to that in the fluconazole-controlled com-
parative studies of caspofungin and micafungin in patients
with esophageal candidiasis [3, 17] and to that in the direct
comparative study between caspofungin and micafungin in
patients with invasive candidiasis [7].

On the other hand, the favorable response rate was slight-
ly below 50 % in aspergillosis. In this study, no patients in
the primary efficacy analysis group were confirmed by the
TIEAC to have invasive aspergillosis, and, thus, all patients
who were categorized into the aspergillosis population had
subacute to chronic stage of aspergillosis. As for the study
evaluating the efficacy against chronic pulmonary aspergil-
losis, a study has been conducted comparing micafungin
with voriconazole. In this study, the favorable overall re-
sponse rates at the completion of study therapy with micafun-
gin (average dose 167.4 mg/day) or voriconazole (6 mg/kg
twice daily on Day 1, followed by 4 mg/kg twice daily on Day
2 onwards) were 60.0 % and 53.2 %, respectively [18].
Although a direct comparative assessment is difficult due to
the different enrollment and efficacy evaluation criteria, based
on this previous report and the results from the current study
(favorable overall response rate of 46.7 % in the caspofungin
group and 42.4 % in the micafungin group), it can be consid-
ered that both agents are effective to some extent against
chronic pulmonary aspergillosis. Additionally, among the
chronic pulmonary aspergillosis patients who showed favor-
able efficacy response, we found that the duration of therapy
in the caspofungin group was numerically shorter than that in
the micafungin group. Since the number of patients was very
limited (n=14 in each group) and any adjustment based on the
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medical history or concomitant diseases including risk factors
for fungal infection was not considered, it is difficult to
conclude that the difference in periods show antifungal
responses. However, it might be interesting to investigate the
difference of echinocandins, and, thus, further investigation in
the patients with more controlled status is needed.

Taken together, the overall efficacy results seem consis-
tent to those of other previous reports, although there is a
limitation to comparing the efficacy to each candidiasis and
aspergillosis between caspofungin and micafungin due to
the small number of patients in each subset of infection.

Amongst the proportion of patients with significant drug-
related adverse events, the primary endpoint of this study
was 5.0 % in the caspofungin group and 10.0 % in the
micafungin group. The 95 % CI for the treatment difference
in the incidence was —15.9 % to 5.2 %, thereby, showing no
significant difference. Furthermore, no apparent difference
between the treatment groups was observed in the incidence
of specific adverse events or drug-related adverse events. In
addition, relatively common drug-related adverse event cat-
egories were similar to those previously reported in associ-
ation with caspofungin [3—5]. Drug-related adverse events
relating to liver function enzymes have been commonly
reported in association with echinocandins. Since these
events were also frequently reported compared to other
drug-related adverse events in this study, these events were
further assessed. When maximal levels of AST, ALT, and ALP
were graded in accordance with CTCAE Version 3 criteria, all
abnormal changes observed in the caspofungin group were
Grade 2 (>2.5-5 x ULN), but some patients in the micafungin
group had Grade 3 levels (>5.0-20.0 x ULN). Since multiple
types of drugs were concomitantly used with the study therapy
in this trial, a discussion of the drug association with elevation
of these enzymes is difficult to make. However, the monitor-
ing of liver function enzymes is generally recommended for
patients receiving echinocandins.

Conclusion

In Japanese patients with Aspergillus or Candida infections, the
safety of the treatment with caspofungin 50 mg or 70/50 mg
once daily was similar to that of micafungin 150 mg daily.
Consistent to other data on these two agents, caspofungin
treatment showed similar efficacy to micafungin.
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CASE REPORT

Infectious Endocarditis Caused by Lactobacillus acidophilus
in a Patient with Mistreated Dental Caries
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Abstract

We present a rare case of infectious endocarditis caused by Lactobacillus acidophilus in a patient on long-
term steroid use for autoimmune hepatitis. In vitro susceptibility-guided antibiotics with benzylpenicillin plus
clindamycin and successive mitral annuloplasty resulted in a favorable outcome. Infectious endocarditis was
suspected to be a complication of mistreated periodontal infection. Maintenance of oral hygiene is important

in immunocompromised patients.
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Introduction

Lactobacilli are commensal bacteria in the human oral
cavity, gastrointestinal tract, and female genital tract. Lacto-
bacilli are widely used in food and as probiotics, and are ef-
fective in the treatment of infantile and adult diarrhea and
antibiotic-associated diarrhea (1, 2). However, rare cases of
lactobacilli-induced bacteremia, meningitis, or endocarditis
have been reported particularly in immunocompromised pa-
tients (3, 4). Here we report a case of infectious endocarditis
caused by Lactobacillus acidophilus in a patient with auto-
immune hepatitis.

Case Report

A 28-year-old female of East Asian origin was hospital-
ized in our clinic with a 3-month history of fever and pain
in the right foot. She had a history of autoimmune hepatitis
and had been taking prednisolone (2.5 mg/day) for more
than one year. She had also been treated for dental caries,
but she stopped seeing the dentist six months before admis-
sion. There was no history of cardiac disease, intravenous
drug use or intake of probiotics. Since the appearance of fe-

ver, the patient was treated with levofloxacin (500 mg/day).

On admission, the patient was alert and oriented. The
body temperature was 38.3°C. Physical examination showed
a painful nodule in the 5th toe of the right foot. Oral exami-
nation showed multiple caries. Cardiac auscultation revealed
grade 3/6 systolic murmur loudest over the apex, which was
not evident during hospitalization 3 years earlier. Blood test
showed leukocytosis (8,910/uL, neutrophil 87.4 %), micro-
cytic anemia with hemoglobin of 9.9 g/dL, thrombocy-
topenia (platelet count: 102,000/uL), and elevated C reactive
protein of 3.91 mg/dL. Liver function was relatively main-
tained with serum albumin 3.9 g/dL, total bilirubin 1.1 mg/
dL, and prothrombin activity 75.1%. Liver transaminase and
lactate dehydrogenase were within the normal ranges. Rheu-
matoid factor was positive, and anti-phospholipid antibody,
anti-nucleus antibody, and anti-neutrophil cytoplasmic anti-
body were negative. Erythrocyte segmentation rate was 51
mm/hr.

Computed tomography of the abdomen showed a hy-
podense, wedge-shaped splenic lesion, suggestive of splenic
infarction. There were heterogeneous hypoattenuating areas
in the liver, but no ascites. Whole-body fluorodeoxyglucose
positron emission tomography revealed high uptake in the
5th toe of the right foot, but no uptake in the splenic infarct
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Figure 1. Lactobacillus acidophilus cultured on ABHK agar.

Figure 2. Susceptibility testing of benzylpenicillin with Etest
for Lactobacillus acidophilus.

area. Transesophageal echocardiography showed mitral pro-
lapse with third-degree mitral regurgitation but no valvular
vegetation was found. Dental consultation indicated multiple
apical periodontitis and dental treatment was commenced.

All four culture bottles of two sets of blood samples
drawn the day before admission showed Gram positive rods
(GPR) on day 3. The patient was treated with intravenous
antibiotics (meropenem 2 g plus clindamycin 2,400 mg).
Another set of four culture bottles of two blood samples
taken on day 3 also revealed GPR. L. acidophilus was iden-
tified on day 8, and the isolate was susceptible to ben-
zylpenicillin (minimum inhibitory concentration [MIC] 0.12
pg/mL), ampicillin (MIC 0.25 pg/mL), imipenem (MIC =
0.25 pg/mL) and clindamycin (MIC =<0.12 pg/mL) (Fig. 1).
MIC was measured with Etest” for penicillin according to
the Clinical and Laboratory Standards Institute guidelines,
and others with the microbroth dilution method [ (5);
Fig. 2]. On day 9, the antibiotics were replaced with ben-
zylpenicillin (24 million units) plus clindamycin (2,400 mg).
The final diagnosis was infectious endocarditis caused by L.
acidophilus with Osler’s node in the right foot and splenic
infarction.

One anaerobic culture bottle of two sets of blood samples
taken on day 6 revealed L. acidophilus, but no growth was
observed in blood cultures prepared on day 14 and thereaf-
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ter. Computed tomography on day 32 confirmed the disap-
pearance of the nodule in 5th toe of the right foot. She was
discharged on day 42 after 6 weeks of intravenous antibiot-
ics treatment, and continued to take clindamycin 1,800 mg
orally for 6 more weeks. Mitral annuloplasty was performed
one year later, and no relapse has been observed for 2 years.

Discussion

We reported a rare case of infectious endocarditis caused
by L. acidophilus in a patient on long-term steroid use for
autoimmune hepatitis. To our knowledge, only 28 cases (3
cases in Japan), including this case, of infectious endocardi-
tis caused by lactobacilli have been reported since 1992 af-
ter the publication of Duke’s criteria (4, 6-9).

Endocarditis was diagnosed based on modified Duke’s
criteria (9). This patient fulfilled one major criterion: new
valvular regurgitation, and four minor criteria: fever, major
arterial embolus (splenic infarction), immunologic phenome-
non (Osler’s node in one toe), and microbiological evidence
(positive blood culture).

Since the data for treatment and susceptibility of lactoba-
cillus is scarce, there is no recommended empiric ther-
apy (4). Salminen et al. indicated that the choice of antibiot-
ics should depend on the susceptibility testing of lactoba-
cilli, and that therapy guided by in vitro susceptibility tests
significantly reduced mortality (10). Accordingly, we chose
the combination therapy of intravenous benzylpenicillin plus
clindamycin for 6 weeks and thereafter, clindamycin orally
for 6 weeks. Mitral annuloplasty was conducted for severe
mitral regurgitation, and no relapse was observed during the
2-year post-discharge period.

Maintenance of oral hygiene is important in immunocom-
promised patients in order to prevent systemic infec-
tion (11). Cannon et al. reported that dental procedures or
oral diseases are the predisposing condition in almost half of
the patients with lactobacillus-induced endocarditis (3). The
present patient developed endocarditis caused by L. acido-
philus after she discontinued dental treatment. Thus, dental
infection was highly likely the predisposing factor for endo-
carditis.

In summary, we presented a case of infectious endocardi-
tis caused by L. acidophilus in a patient with autoimmune
hepatitis. Long-term use of in vitro susceptibility-guided an-
tibiotics and mitral annuloplasty led to a favorable outcome.
Maintenance of oral hygiene is important in immunocom-
promised patients.
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Abstract A 69-year-old man was referred to our hospital
in June 2010 after the diagnosis of an anterior mediastinal
tumor and HIV infection. Histopathological examination of
a CT-guided needle biopsy specimen showed undifferen-
tiated thymiic carcinoma. Chest CT revealed pleural dis-
semination, bone invasion, and left lung metastases. The
final diagnosis was Masacka stage IVb. Surgery was con-
sidered inappropriate. Instead, the patient first underwent
highly active antiretroviral therapy for HIV infection, fol-
lowed by four courses of cisplatin, doxorubicin, vincristine,
and cyclophosphamide chemotherapy for thymic carci-
noma. A partial response was achieved. To our knowledge,
this is the first report of thymic carcinoma in an adult
patient with HIV infection.
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Introduction

Although the number of HIV-infected patients is increas-
ing, the development of highly active antiretroviral therapy
(HAART) has made it possible to control the disease. HIV
infection has thus become a chronic disease, and the inci-
dence of malignant tumors other than AIDS-defining
malignancies has been increasing [1, 2.

Thymic epithelial tumors are reported to comprise
approximately 25-46.1 % of all mediastinal tumors in
adults and are classified as thymomas or thymic carcino-
mas [3, 4]. The incidence of thymic carcinoma is low, but
this malignancy is -associated with poor prognosis, with a
5-year survival rate of 35-50.5 % [3-5].

Wereport here a case of HIV infection complicated with
thymic carcinoma. The patient was successfully treated
with raltegravir (RAL)-containing HAART and cisplatin,
doxorubicin, vincristine, and cyclophosphamide (ADOC)
chemotherapy.

Case report

A 69-year-old man visited his local physician for cough
and exertional dyspnea since April 2010, and was found to
have an anterior mediastinal tumor on a chest radiograph.
Subsequent follow-up and laboratory tests identified HIV
inféction in June 2010, and he was referred to our hospital
for further management. In mid-July 2010, a CT-guided
needle biopsy of the mediastinal tumor was performed due
to pleural dissemination and infiltration of the left seventh
rib. Histopathological examination of the biopsy material
showed undifferentiated -carcinoma of the thymus. In
addition, diagnostic imaging showed pleural dissemination,
bone invasion, and metastases in the left Iung. The final
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Fig. 1 a Chest radiograph on admission shows a mass protruding from the mediastinum into the left hilar region. b, ¢ Enhanced chest CT scans

on admission show the mediastinal mass and pleural dissemination

diagnosis was Masaoka stage IVb. The case was consid-
ered unsuitable for surgery. In late July 2010, the CD4
count was 379 cells/ul. and viral load (VL) was
6.0 x 10° copies/mL. He received HAART, consisting of
the combination of abacavir and lamivudine (ABC/3TC)
and RAL for treatment of HIV infection. The patient was
hospitalized for chemotherapy in late-August 2010. The
medical history included hypertension, diabetes mellitus,
and pulmonary tuberculosis (in 2006). He was a smoker of
three packs of cigarettes per day for the preceding 45 years.
On admission, physical examination showed no abnormal
respiratory sounds and laboratory tests showed slightly
reduced hemoglobin (11.7 g/dL), C-reactive protein
3.50 mg/dL, and elevated hemoglobin Alc (6.7 %).
Analysis of various tumor markers showed high levels of
CYFRA 21-1 (15.3 ng/mL) and 1-CTP (5.5 ng/mL). The
CD4 count was 419 cells/uL. and VL was 54 copies/mL.
Chest radiography (Fig. 1a) showed a mass protruding
from the mediastinum into the left hilar region, a nodular
shadow and a granular shadow in the left upper and middle
lung fields, respectively, and a nodular shadow in the lower
left lung field. Enhanced chest CT scan (Fig. 1b, c¢)

revealed a 7.3 x 5.2 x 8.5 cm tumor with an irregular
border and heterogeneous internal contrast that was slightly
to the left and superior to the anterior mediastinum. The
mass had extensive contact with the aorta, pulmonary
artery, epicardium, and left lung. Pleural dissemination and
bone invasion of the left seventh rib were noted. Multiple
shadows of small nodules were seen in the left lung field,
and metastases in the left lung were suspected. A patho-
logic specimen revealed medullary proliferation of large
atypical cells with fibrous stroma. Hassall corpuscle-like
structure was observed, but no apparent keratinization was
identified. Mucin production was not evident. Immuno-
histochemically, CD5 and c-kit were positive for tumor
cells, and the MIB-1 index of tumor cells was 10-20 %. No
TdT-positive T lymphocytes were observed. The lesion
was diagnosed as thymic carcinoma (undifferentiated car-
cinoma) (Fig. 2).

The patient was started on ADOC chemotherapy con-
sisting of drip infusion of doxorubicin 40 mg/m?® and cis-
platin 50 mg/m? on day 1, vincristine 0.6 mg/m?* on day 3,
and cyclophosphamide 700 mg/m® on day 4. Four courses
of this ADOC chemotherapy were administered, at roughly
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Fig. 2 a Microscopic findings of the CT-guided needle biopsy specimen diagnosed as undifferentiated thymic carcinoma (H&E stain).
b Positive immunohistochemical staining for CDS5 is seen in the cell membrane of tumor cells

4-week intervals, to allow for recovery of myelosuppres-
sion. Chest CT scan after chemotherapy showed a
5.1 x 3.7 x 6.0 cm tumor. The therapeutic efficacy was
evaluated using Response Evaluation Criteria in Solid
Tumors, and the evaluation was a partial response (Fig. 3).
Hematological toxicity included grade 4 neutropenia and
febrile neutropenia, while non-hematological toxicity
included grade 1 anorexia, hiccups, and alopecia, but no
hepatic or renal toxicity. The CD4 count was maintained at
more than 300 cells/pL, and VL was suppressed to unde-
tectable levels. Thus, disease control was achieved for both
the thymic carcinoma and HIV infection. On the basis of
the patient’s history of pulmonary tuberculosis, acid-fast
staining and sputum cultures were performed repeatedly,
but results were negative. In the last outpatient visit,
9 months after diagnosis, the patient was in good general
condition and no signs of recurrence or metastasis were
noted.

Discussion

Thymic carcinomas, together with thymomas, are thymic
epithelial tumors, and comprise approximately 14.1 % of
thymic epithelial tumors [5]. Thymic carcinomas display
clear cytological atypia and histological features and have
the capacity to invade and metastasize both locally and to
distant organs. At diagnosis, the thymic carcinoma is at an
advanced stage in approximately 90 % of patients (at least
Masaoka stage III, with invasion of surrounding organs)
[5]. The indications for surgical treatment are limited
compared with thymomas [3-5]. Our patient was diag-
nosed as Masaoka stage IVb [6] and was not considered a
suitable candidate for surgery.
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Thymic carcinomas do not show the high degree of
sensitivity seen with thymomas, but some patients respond
well to chemotherapeutic regimens that include cisplatin or
carboplatin and anthracycline [7-12]. Koizumi et al. [9]
described 8 patients with advanced thymic carcinoma who
received ADOC chemotherapy, and reported a response
rate of 75 % with a median survival time of 19 months.
Yoh et al. [10] treated 12 patients with unresectable
advanced thymic carcinoma by the cisplatin, vincristine,
doxorubicin, and etoposide (CODE) regimen and reported
a response rate of 41.7 % and median survival time of
46 months. Igawa et al. [11] administered carboplatin and
paclitaxel to 11 treatment-naive patients with unresectable
thymic carcinoma, and reported a response rate of 36 %
with a median survival time of 22.7 months. Lemma et al.
[12] used the same combination of carboplatin plus pac-
litaxel for 23 treatment-naive patients with advanced thy-
mic carcinoma in a prospective phase II study, and reported
a response rate of 21.7 % and median survival time of
20.0 months. On the other hand, a large percentage of
thymic tumors are reported to express c-kit protein [13-15].
Strobel et al. [16] reported an objective response to
imatinib, an inhibitor of c-kit protein, in a patient with
thymic carcinoma, but results were negative in a later
phase II study [17]. Thus, there are several reports on
thymic tumors but the number of treated cases has always
been small, and there is still no standard chemotherapy
regimen for thymic carcinoma.

Following the development of HAART, which
improved disease control, HIV infection bega;x to be con-
sidered a chronic disease. Furthermore, an increased inci-
dence of malignant tumors other than the AIDS-defining
malignancies in HIV-infected individuals has been repor-
ted [1, 2]. However, although one case of both HIV
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Fig. 3 a, b Chest CT scans after four cycles of ADOC chemothierapy show a dectease in'both the mediastinal mass and pleural dissemination

infection and thymic carcinoma has been reported in a
child [18], to our knowledge, there have been no such
reports in adults, and the present case appears to be the first
in the literature. '

Decreased hemopoietic fanction in HIV patients [19]
results in susceptibility to chemotherapy-induced myelo-
suppression, and therapy often cannot be completed due to
treatment-related toxicities [20]. In addition, exacerbation
of HIV and opportunistic infections associated with such
myelosuppression is a concern. The present case is sig-
nificant because a ftreatment fegimen comprising the
coadministration of HAART and antineoplastic drugs was
used. Although there are no previous stadies regarding

coadministration of HAART and antineoplastic drugs for

cases of HIV complicated by thymic carcinoma, the utility
of this treatment regimen has been reported for HIV

patients with lung cancer, Kaposi’s sarcoma, and malignant

lymphoma [20-23]. HAART offers the following advan-
tages during anticancer treatment: (1) improved immune

function by decreasing CD4-positive lymphocyte counts;

(2) reduced myelosuppression by inhibition of HIV; and (3)
reduced incidence of HIV infection-related conditions
(chronic inflammation, tumorigenicity, renal impairment,
arteriosclerosis, etc.) [24].

Some anti-HIV drugs either interact with antineoplastic
drugs or cause similar toxicities, making it necessary to
exercise caution when these dnigs are administered at the
same time. In particular, ritonavir (RTV), a protease
inhibitor, is a very potent inhibitor of the cytochrome P
(CYP) 450 3A4 drug-metabolizing enzyme in the liver.
RTV can cause the blood concentrations of coadministered
antineoplastic drugs to increase and may cause serious
toxicities: [25]. Potential cumulative toxicities between
HAART and antineoplastic drugs are primarily related to
nucleoside reverse transcriptase inhibitors (NRTIs) [26, 27].
Zidovudine causes myelosuppression {especially anemia
and neutropenia), tenofovir is nephrotoxic, and stavudine

and didanosine cause peripheral neuropathy. If these anti-
HIV drugs aré coadministered with antineoplastic drugs
that can cause the same types of toxicities, there is a strong
possibility that the toxicities will become even more severe
[26, 27]. Thus, such coadministration should be avoided
whenever possible. In the patient reported here, ABC/3TC,
a combination of abacavir and lamivudine, which are
NRTIs, and RAL, which is an integrase strand transfer
inhibitor, was used, and these drugs did not alter the blood
concentrations of antineoplastic drugs because they are not
metabolized by CYP [27]. '

Coadministration of platinum-containing and anthracy-
cline antineoplastic drugs, which constitute key agents in
systemic chémotherapy for thymic carcinoma, can be
expected to deliver a marked antineoplastic effect, despite
the risk of myelosuppression [7-12]. In the present case, we

selected ADOC chemotherapy on the basis of treatment

outcome in the previous study [9] and the low incidence of
drug interactions with ABC/3TC and RAL [27]. During
chemotherapy, white blood cells, neutrophils, CD4 counts,
and HIV viral load were monitored as closely as possible, and
neutropenia and febrile neutropenia were rapidly treated,
enabling completion of four courses of ADOC therapy.

In conclusion, we reported an HIV-infected patient with
thymic-carcinoma, who responded well to ADOC chemo-
therapy and HAART. For HIV-positive patients with
malignant tumors, care should be exercised in selécting
anti-HIV drugs to optimize therapeutic efficacy and reduce
potential antineoplastic drug toxicities.
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Once-daily darunavir/ritonavir plus abacavir/
lamivudine versus tenofovir/emtricitabine for
treatment-naive patients with baseline viral load
>100,000 copies/mL
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The efficacy and safety of fixed-dose abacavir/
lamivuadine against tenofovir/emtricitabine, both
with once-daily darunavir/ritonavir, was examined
in 80 treatment-naive patients with baseline HIV-1
viral load >100,000 copies/ml. The time to virolo-
gic failure by 48 weeks was not different between
the two groups. The percentage of patients with
viral suppression was not significantly different
with per protocol population. Tenofovir/emtrici-
tabine showed better tolerability; more patients on
abacavir/lamivudine changed regimen than those
on tenofovir/emtricitabine. A randomized trial to
elucidate the efficacy and safety of these two regi-
mens is warranted.

Little information is available on the efficacy and safety of
antiretroviral therapy (ART) of ritonavir-boosted dar-
unavir (DRV/r) plus fixed-dose abacavir/lamivudine
(ABC/3TC) [1,2]. DRV/r is a protease inhibitor with
proven efficacy and safety, and with high barrier to drug
resistance [3,4]. ABC/3TC is an alternative choice of
nucleoside reverse transcriptase inhibitors (NRTT) in the
American Department of Health and Human Services
Guidelines [5]. Here we conducted a single-center,
observational pilot study to compare the efficacy and
safety of DRV/r plus ABC/3TC versus TDF/FTC in
patients with baseline HIV-1 wviral load (VL)
>100,000 copies/ml. Subjects with such VL were chosen
because ACTG 5202 demonstrated that the time to
virologic failure (VF) was significantly shorter with ABC/
3TC than with TDE/FTC in patients with VL
>100,000 copies/ml on efavirenz or ritonavir-boosted
atazanavir [6]. All subjects were treatment-naive who
commenced once-daily DRV/r plus either fixed-dose
ABC/3TC or TDE/FTC from November 2009 to
August 2011 at the AIDS Clinical Center, Tokyo.
Baseline data (basic demographics, CD4 count, and VL)
were collected. VL was measured by Cobas TagMan
HIV-1 real-time PCR version 1.0 assay (Roche
Diagnostics, NJ) to the end of November 2011, and
later by Cobas TagMan version 2.0 assay. It was the
decision of the attending physician to start ART with
either TDF/FTC or ABC/3TC, because the Japanese

DOI:10.1097/QAD.0b013e32835cadb7

guidelines consider both TDF/FTC and ABC/3TC the
preferred NRTIs [7].

The efficacy outcomes were the time from commencing
ART to VF (defined as VL >1,000 copies/ml at or after
16 weeks and before 24 weeks, or >200 copies/ml at or
after 24 weeks) [6], and the proportion of patients with
VL < 50 copies/ml at 48 weeks regardless of previous VE
The tolerability outcome was the time to any regimen
modification. Intent-to-treat (ITT) population, compris-
ing all subjects, was used for all efficacy and tolerability
analyses, while per protocol population was used in the
efficacy analysis of the suppressed VL. Censored cases
represented those who dropped out, referred to other
facilities, or reached 48 weeks. Time-to-event distri-
butions were estimated using the Kaplan-Meier method.
Uni- and multivariate Cox hazards models estimated the
impact of ABC/3TC use over TDF/FTC on the
incidence of VE

The study included 80 patients [ABC/3TC: 21, TDF/
FTC: 59, median age: 37.9 years, males: 74 (92.5%), East
Asian origin: 72 (90%)], of whom 66 (82.5%) were
infected with HIV-1 through homosexual contact.
Patients on ABC/3TC had lower baseline CD4 count
46/l versus 100, P=0.031), higher VL (5.751log10/ml
versus 5.58, P=0.044), and more likely to have history of
AIDS (71.4% versus 37.3, P=0.010), than patients with
TDE/FTC. All subjects were HLA-B*5701-negative,
and all underwent HIV-1 drug-resistance tests before
commencement of ART and none  had
resistant mutations.

The time to VF with ABC/3TC [3 patients (14.3%)] was
not significantly different from that with TDF/FTC
[4 (6.8%)] by 48 weeks (Fig. 1a), by univariate
and multivariate analyses adjusted by CD4 count and
VL (HR, 2.651; 95% CI, 0.592-11.88; P=10.203,
adjusted HR,, 1.589; 95% CI, 0.341-7.401; P=0.555).
At week 48, ITT analysis showed more patients with
TDF/FTC had VL of <50copies/ml (ABC/3TC:
38.1%, TDF/FTC: 64.4%, P=0.043) (Fig. 1¢), whereas
with per protocol analysis, no difference was noted
(ABC/3TC: 57.1%, TDE/FTC: 73.1%, P=0.328)
(Fig. 1d).

Among the seven patients with VE three (ABC/3TC: 1,
TDEF/FTC: 2) achieved sustained VL suppression after
week 60 of the initial regimen. The other four underwent
drug-resistance tests. One on ABC/3TC was switched to
TDF/FTC at week 41; however, viral suppression was
not achieved until raltegravir was added at week 74. The
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Fig. 1. Efficacy and tolerability results over 48 weeks. (a) Time to protocol-defined virologic failure. (b) Time to tolerability
endpoint, defined as first change in treatment regimen. Percent of patients with HIV-1 RNA <50 copies/ml| at week 12, 24, 36, and
48, regardless of previous virologic failure, with (c) intention-to-treat population, and with (d) per protocol population.

other with ABC/3TC was switched to TDF/FTC at
week 49 and achieved viral suppression despite emer-
gence of protease mutation M46l. Another patient on
TDF/FTC had persistent viremia (100—200 copies/ml)
without mutation. Another patient on TDF/FTC
showed emergence of reverse transcriptase mutation
V75L and viremia persisted with 200-500 copies/ml.
Reverse transcriptase mutation M1841/T/V did not
emerge in any patients.

More patients on ABC/3TC changed or discontinued
the initial regimen during the research period [ABC/
3TC: 8 (38.1%), TDF/FTC: 4 (6.8%), P=0.001]
(Fig. 1b). Six [ABC/3TC: 4 (19%), TDE/FTC: 2
(3.4%)] changed ART due to adverse events or VF
[ABC/3TC: VF (n=1), limb paresthesia (n=1),
and nausea (n=2); TDF/FTC: tenofovir nephro-
toxicity (n=2)]. None developed ABC-associated
hypersensitivity.
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This is the first comparison report of the efficacy and
safety of ABC/3TC against TDF/FTC with DRV/r in
treatment-naive patients with VL >100,000 copies/ml.
The time to VF by 48 weeks was not different between
the two groups. Although a higher percentage of patients
on TDF/FTC showed viral suppression than those on
ABC/3TC at week 48 with ITT population, the
difference was not significant with per protocol
population. TDF/FTC showed better tolerability, as
more patients on ABC/3TC changed regimen than those
on TDF/FTC.

These results need to be interpreted with caution, because
the baseline characteristics of patients of the two groups
were not well-matched due to the nature of the
observational study, and this study did not have sufficient
power due to the small number of enrolled patients.
Because our patients had small stature with median body
weight of 58.1 kg, a risk factor for TDF nephrotoxicity, it



