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success in the FAS because most patients with overall therapeutic success were
clinically “cleared” rather than “cleared or improved” at the EOT.

Relapse of Esophageal Candidiasis at 2- and 4-weeks Post-Treatment

Relapse of EC was assessed by the Applicant in patients who achieved overall
therapeutic success (clinically and endoscopically “cleared” or “improved”) at EOT.
Relapse was defined as clinical and endoscopic worsening in comparison to the EOT
evaluation. In the applicant’s analysis shown in Table 15 below, missing values were
counted as relapses. Overall, relapse rates at 2- and 4 weeks post-treatment were similar
in the micafungin and fluconazole treatment groups. In the FAS, relapse rates at 2 weeks
post-treatment were 15.4% and 11.1% for micafungin and fluconazole-treated patients,
respectively; and cumulative relapse rates at 4 weeks post-treatment were 26.2%, and
23.1% in the micafungin and fluconazole groups, respectively. Similar results were
observed in the MFAS and PPS. The differences between the two treatment groups were
not statistically significant.

Table 15:

Incidence of Relapse during the Posttreatment Period (Including Missing
Values) (Applicant’s Table 11, study report, 03-7-005)
Treatment Group
Posttreatment Visit Micafungin Fluconazole P-Value

Full Analysis Set
Relapse at 2-Week Visit Relapse at 4-Week | 35/227 (15.4%) 25/225 (11.1%) 0.168
Visiti 24/192 (12.5%) 27/200 (13.5%) 0.888
Relapse through Week 4 Visit 59/227 (26.0%) 52/225 (23.1%) 0.424
Modified Full Analysis Set
Relapse at 2-Week Visit Relapse at 4-Week | 29/190 (15.3%) 23/187 (12.3%) 0.418
Visiti 20/161 (12.4%) 24/164 (14.6%) 0.764
Relapse through Week 4 Visit 49/190 (25.8%) 47/187 (25.1%) 0.801
Per Protocol Set
Relapse at 2-Week Visit Relapse at 4-Week | 27/182 (14.8%) 23/181 (12.7%) 0.559
Visiti 19/155 (12.3%) 23/158 (14.6%) 0.686
Relapse through Week 4 Visit 46/182 (25.3%) 46/181 (25.4%) 0.975

Patient base: Incidence of relapse was assessed only for patients with an overall therapeutic response at the

end of therapy.

Full Analysis Set: all randomized patients who received at least one dose of study drug. -

Modified Full Analysis Set: all randomized patients who received at least one dose of study drug and had a
positive histology or cytology at baseline.

Per Protocol Set: all randomized patients who received at least 10 doses of study drug, who had confirmed
esophageal candidiasis at baseline, who had a baseline and end of therapy endoscopy performed, and who
did not have major protocol deviations.

n=total number of patients in each treatment group in each analysis set.

P-value is based on the CMH test controlling for pooled center.

The 2-week patient evaluation was treated as no relapse if it was not done and the 4-week patient
evaluation was assessed as no relapse and the patient did not receive any systemic antifungal medication
during posttreatment. 1Patients that relapsed at the 2-week posttreatment visit are not included in the 4-
week posttreatment
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Medical Officer Comments: In the analysis above, the applicant used as a patient
base, those who had overall therapeutic success (clinically and endoscopically
cured or improved). In this medical officer’s opinion, patients who did not have
complete resolution of EC at the end-of-therapy were not appropriate for relapse
evaluation. These data were re-analyzed below in patients who had both clinical
and endoscopic resolution at the end-of-therapy.

Relapse data was re-analyzed by the medical and statistical reviewers in patients who
achieved overall therapeutic cure, defined as endoscopic cure (grade 0) plus clinical cure
(“cleared”) at EOT. Additionally, patients who received systemic antifungal therapy
during the post-treatment period, and patients not evaluated were counted as relapses, as
were missing values. The MFAS was used for this analysis because these patients had
confirmed EC at baseline. Results of this analysis are shown in Table 16 below. Using
these strict criteria for relapse in a population of patients who was cured both clinically
and endoscopically, relapse rates were similar for both treatment groups.

APPEARS THIS way
ON ORIGINAL
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Table 16. Relapse at 2- and 4- weeks Post-treatment in Patients with Overall Therapeutic
Cure in MFAS (Medical and Statistical Reviewer’s Analysis)

Parameter Micafungin | Fluconazole | Treatment
difference
[95% confidence
interval]

Two Weeks Post-treatment N=223 N=220

No relapse 186 193

Relapse 13 8

No evaluation* 24 19

Patients not counted as relapse, but 3 3

received systemic AFT post-treatment

Total Relapse (relapse, not evaluated, | 40 (17.9) 30 (13.6) 4.3 [-2.5,11.1]
or AFT use post-treatment)

Four Weeks Post-treatment N=184 N=192
No relapse 163 169
Relapse 16 12

Not evaluated* 5 11
Patients not counted as relapse, but - | 12 9

received systemic AFT post-treatment

Total Relapse (relapse, not evaluated, 33(17.9) 32 (16.7) 1.2 [-6.4, 8.9]
or AFT use post-treatment)

Cumulative Relapse at 4 weeks 73/223 62/220 4.5 [-4.0, 13.1]
(32.7) (28.2)

N= number of patients with overall therapeutic success (endoscopic and clinical
resolution “cleared” at EOT

* Patients not evaluated included patients who died, were lost-to-follow up, or relapse
evaluation was not performed

AFT= antifungal therapy

Medical Officer Comments: Because receipt of systemic antifungal therapy could
confound the analysis of relapse, patients who received systemic antifungal

" . therapy during the post-treatment period were considered as relapses in this
analysis, even if they received only prophylactic therapy. Although the relapse
rates in this analysis were somewhat higher than those shown in the Applicant’s
analysis (Table 15 above), the rate of relapse at 2 weeks, 4 weeks, and cumulative.
relapse at 4 weeks, remained similar for the micafungin and fluconazole
treatment groups. These data support the conclusions drawn from the primary
efficacy analysis, endoscopic cure.
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Mycological Response at EOT

Mycological response, determined by culture and histology or cytology at the EOT is
shown in Table 17 below. In EC, a favorable mycological response would include either
eradication of the organism, or persistent colonization (non-invasive). These results
support those of the primary endpoint, endoscopic response.

Table 17.Mycological Response at EOT (Applicant’s Table 17, 03-7-005 study report)

Treatment Group
Myoological Respoase Micafuagin Fluconazaie:
Full Asinlysts Set
a 263 255
ErnEication 178 $58.8% 138 {7133
Parzsistense {Colomzation) & 310
TFersistenre {Presumied Colwizasion} g (3.1%)
Parsistenne {nvwsive) 3RO
| Nt Evalsigbie. 24 9.285) 27556
Modifind Fuil Analysis Set
n il
Emdicstian 148 (873%
Pemsistence {Colomization) 40 (28.2%)
Persistenspa {Preavmad Colenization) ;
Persistence Jwezsive) T
NotEvalaablis AW
Ber Protace] Set
b1
Ermdication
Pessistenca {Cotonizxtion)
Parsistenre {Pragumed Colonizazion)
Persistencs Jnvacie)
Padient baze:

Full Analysts St all randomized porients wio received 2t lexst one dose of stady dmg.
Modified Bull Analysis Set: 28l randomized perients who teceived ar lexst one dove of study drag and bad 3
positiva histalogy or cyiolegy 21 baseline.
Dz Provace] Sett &t mpdeazed patients who meceined af fasst 10 doses of sidy iz, who had confirmied
ssophagen] candigiasis at bassline, who kad & baseline and end of thempy sndoscopy perfomred, and whe
did ot have myjor protocsd deviations.

=total vanmbes of pritents in each eatment group ik each amal;

Medical Officer Comments: When the number of patients with mycological
eradication and colonization (non-invasive), including presumed colonization in
the FAS were combined, a favorable mycological response was observed in
228/260 (87.6%) patients who received micafungin, and in 228/258 (88.4%)
patients who received fluconazole. In the MFAS, a favorable mycological
response was observed in 192/220 (87.3%) in micafungin- and 189/215 (87.9%)
fluconazole-treated patients, respectively. In the PPS, a favorable mycological
response was observed in 183/189 (96.8%) micafungin-treated, and in 182/192
(94.8%) fluconazole-treated patients. These response rates are similar to those
seen for endoscopic cure, clinical cure, and overall treatment reponse for both

treatment groups. These data support the conclusions drawn from analysis of the
primary outcome measure, endoscopic cure.

Summary of Esophageal Candidiasis Treatment in Study 03-7-005

Treatment outcomes for esophageal candidiasis in this study are summarized in the
following table, as included in the proposed micafungin label.
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Table 18. Endoscopic, Clinical, and Mycological Outcomes for Esophageal Candidiasis at End-of-
Treatment

Treatment . MYCAMINE Fluconazole % Differencet
Qutcome* 150 mg/day 200 mg/day (95% CI)
N=260 N=258
Endoscopic Cure 228 (87.7%) 227 (88.0%) -0.3% (-5.9, +5.3%)
Clinical Cure 239 (91.9%) 237 (91.9%) 0.06% (-4.6, +4.8%)
Overall Therapeutic 223 (85.8%) 220 (85.3%) 0.5% (-5.6, +6.6%)

Cure
Mycological 141/189 (74.6%) 149/192 (77.6%) -3.0% (-11.6, +5.6%)
Eradication

*Endoscopic and clinical outcome were measured in modified intent-to-treat population, including all
randomized patients who received > 1 dose of study treatment. Mycological outcome was determined in
the per protocol (evaluable) population, including patients with confirmed esophageal candidiasis who
received at least 10 doses of study drug, and had no major protocol violations.

tcalculated as MYCAMINE — fluconazole

Oropharyngeal Candidiasis (OPC) Outcomes

Although treatment of OPC is not a proposed indication for micafungin in this NDA,
these results are of interest because most patients with EC also have OPC, and it is
generally thought that patients with OPC may progress to the more invasive mucosal
disease, EC. In this study, OPC was present in 459 of 518 (88.6%) patients with EC at
baseline. Among those patients with OPC at baseline, approximately 83.5% (192/230)
micafungin-treated patients, and 188/229 (82.1%) fluconazole-treated patients
experienced resolution of OPC signs and symptoms at the EOT. Of these, 32.3% in the
micafungin group, and 18.1% in the fluconazole group (treatment difference = 14.2%,
95% confidence interval [5.6, 22.8]) had symptomatic relapse at 2 weeks post-treatment.
Relapse included patients who died or were lost to follow-up, and those who received
systemic antifungal therapy during the post-treatment period. Cumulative relapse at 4
weeks post-treatment was 52.1% in the micafungin group and 39.4% in the fluconazole
group (treatment difference 12.7%, 95% confidence interval [2.8, 22.7]).

Medical Officer Comments: Micafungin is similar to fluconazole for treatment of
OPC, but relapse rates were higher for micafungin-treated patients at 2 weeks
and cumulatively at 4 weeks. OPC is generally a superficical infection, treated
[frequently with oral or topical antifungal agents. Intravenous antifungal therapy
is not generally required for treatment of OPC. Similar OPC relapse results have
been reported with caspofungin. Approximately 43% patients treated with
caspofungin had OPC relapse at two weeks post-treatment in comparison to 13%
patients who received fluconazole; while OPC relapse rates at 4 weeks post-
treatment were 59% for caspofungin-treated patients and 36% for fluconazole-
treated patients (Cancidas® package insert). Echinocandins are large lipopeptide
molecules and may not achieve high levels in oral mucosa or saliva, which may
explain the earlier and more frequent OPC relapses with these agents in
comparison to fluconazole, which is highly water-soluble and is known to achieve
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relatively high mucosal and salivary concentrations. At this time, micafungin
should not be indicated for treatment of OPC.

Efficacy Evaluation by Race, Gender and Age

Logistic regression analysis by the statistical reviewer showed that age, race, and gender
did not predict the primary outcome in this study, endoscopic response at end of therapy.
Baseline CD, count, however, independently predicted treatment outcome regardless of

treatment.

Medical Officer Comments: The finding that baseline CD, count predicted the
primary treatment outcome is not unexpected. Patients with lower CD4 counts
have more compromised T-cell immunity, which is required for eradicating fungal
infections.

Conclusions Regarding Efficacy of Micafungin for Treatment of EC in Study 03-7-
005

1. Micafungin is non-inferior to fluconazole for treatment of esophageal candidiasis as
evaluated by the primary endpoint, endoscopic response at end-of-treatment. This
conclusion is supported by the secondary outcome measures, clinical response, overall
therapeutic response, mycological response, and EC relapse rates post-treatment.

2. Although micafungin was also effective for treatment of OPC, and response at the end-
of-therapy was similar to that obtained with fluconazole, higher relapse rates were
observed with micafungin than with fluconazole at 2- and 4- weeks post-treatment.

Medical Officer Comments: Study 03-7-005, a pivotal study for evaluation of
efficacy for this NDA was a well-designed study, and fulfills the regulatory
requirements for an adequate and well-controlled study. No serious design flaws,
or concerns about conduct of the study were raised in review of this study.

Study FG463-21-09

Patient Demographics

In this study, approximately 50% of enrolled patients were black, 40% were Caucasian or
Hispanic and 10% of patients had other racial/ethnic origins. Approximately 50% of
patients were male, and the mean patient age was 35.7 + 8.2 years, overall. The treatment
groups were similar with respect to age, race, and gender. Patient demographics are
shown in Table 19 below.
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Table 19. Baseline Patient Demographics (FAS) (adapted from applicant’s Table 6, study
report FG463-21-09)

Characteristic | Micafungin | Micafungin | Micafungin | Fluconazole | Total
50 mg/day 100 mg/day | 150 mg/day | 200 mg/day | N=245
N=64 N=62 N=59 N=60
Age (years)
Mean +SD 339+75 36.8+8.1 36.7 + 8.8 35.5+8.2 35.7+8.2
Median 33 35 36 34 34
Range 19-54 24-68 23-68 19-56 19-68
Gender n (%) n (%) n (%) n (%) n (%)
Male 30(46.9)  [26(41.9) 33(55.9) 28 (46.7) 117 (47.8)
Female 34 (53.1) 36 (58.1) 26 (44.1) 32 (53.3) 128 (52.2)
Race/Ethnic | n (%) n (%) n (%) n (%) n (%)
Origin
Caucasian* 25(39.1) 26 (41.9) 25(42.4) 22 (36.7) 98 (40.0)
Black 31 (48.4) 33(53.2) . ]30(50.8) 32 (53.3) 126 (51.4)
Other** 8 (12.5) 3 (4.8) 4 (6.8) 6 (10.0) 21 (8.6)

*note that Hispanic patients were counted as Caucasian

** Other includes mulatto (15 patients), native Brazilian (2 patients), cape colored (2
patients), colored (1 patient), mestizo (1 patient).

SD= standard deviation

n (%) = number and percentage of patients with characteristic

Baseline Patient Characteristics

The overall mean CD; count for patients in the study was 68 cells/mm’ and the median
CD; count was 29 cells/mm’, with no statistically significant differences between
treatment groups. Baseline disease (EC) severity was assessed by endoscopic grade and
clinical symptoms grade. These were similar across treatment groups, with the exception
that the fluconazole treatment group had a higher proportion of patients with severe EC
(endoscopic grade 3). The baseline clinical and endoscopic grade of EC in patients at
baseline are shown in Table 20 below.
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Table 20. Baseline Clinical and Endoscopic Grade (FAS) (adapted from applicant’s
Tables 7 sand 8, study report FG463-21-09)

Baseline Micafungin | Micafungin | Micafungin | Fluconazole | Total

characteristic | 50 mg/day 100 mg/day | 150 mg/day | 200 mg/day | N=245
N=64 N=62 N=59 N=60

Endoscopic | n (%) n (%) n (%) n (%) n (%)

grade:*

0 0(0) 0 (0) 0(0) 1(1.7) 1(0.4)

1 11 (17.2) 13 (21.0) 11 (18.6) 10 (16.7) 45 (18.4)

2 42 (65.6) 37 (59.7) 37 (62.7) 31 (51.7) 147 (60.0)

3 11(17.2) 12 (19.4) 11 (18.6) 18 (30.0) 52 (21.2)

Mean 2.0 2.0 2.0 2.1 2.0

endoscopic

grade

Clinical

symptom

grade:**

Mean clinical |3.9+2.1 43+£22 42+23 40+2.6 41+2.3

symptom

grade + SD

Median 3.0 4.0 4.0 3.5 4.0

clinical

symptom

grade

N= total number of patients in FAS

N (%) = number and proportion of patients with specific endoscopic grade
*endoscopic grade: 0 = no plaques; 1=individual raised plaques of <2 mm in size; 2 =
multiple raised plaques > 2 mm in size; and 3 = confluent plaques and ulceration

** Clinical symptom grade: odynophagia, dysphagia and restrosternal pain were each
assigned a grade of 0 (no symptoms), 1, 2, or 3

Medical Officer Comments: Although somewhat more patients in the fluconazole
treatment group had more severe EC at baseline, based on endoscopic grade, this
difference was not statistically significant, and would not be expected to affect
outcomes significantly.

Efficacy Results

Primary Endpoint: Endoscopic Response at EOT

Endoscopic cure rates (endoscopic grade 0) at the EOT are shown in Table 21 below for
the Full Analysis Set (FAS), which included all patients who received at least one dose of
micafungin. A clear dose-response was demonstrated with micafungin, with the highest
rates of cure achieved with 150 mg/day micafungin, comparable to that seen with
fluconazole. Similar results were observed in the modified full analysis set (MFAS),
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which included all patients who received at least one dose of micafungin, with

histologically confirmed EC.

Table 21. Endoscopic Response at End of Therapy in Full Analysis Set (FAS) (from
Applicant’s Table 13.5.1.1.1, FG463-21-09 study report)

FAS Endoscopy | Micafungin | Micafungin | Micafungin | Fluconazole
grade at 50 mg/day 100 mg/day | 150 mg/day | 200 mg/day
EOT N=64 N=62 N=59 N=60
n (%) n (%) n (%) n (%)
Success 0 44 (66.8) 48 (77.4) 53 (89.9) 52 (86.7)
[57.4,80.1]* | [67.0,87.9]* | 82.1,97.5]* |[78.1,95.3]*
Failure 1 6(9.4) 4 (6.5) 1(1.7) 2333
2 9(4.1) 1(1.6) 0 0
3 2@3.1) 0 0 0
Unknown 1(1.6) 2(3.2) 1(1.7) 0
Not recorded | 2 (3.1) 7(11.3) 4 (6.8) 5(8.3)

* 05% confidence interval

N= number of patients in FAS

n (%) = number and proportion of patients with endoscopic success or failure

Medical Officer Comments: In comparison to study 03-7-005, which compared
micafungin 150 mg/day to fluconazole 200 mg/day, endoscopic success in this
study were similar, with 87.7% and 88.0% of patients in the micafungin (150
mg/day), and fluconazole (200 mg/day) groups, respectively, acheiving an
endoscopic grade =0 at the end-of-therapy in the FAS ( Table 11 above)

Endoscopic cure rates in the Per Protocol Set (PPS) were higher, as expected, because
patients who did not have an endoscopic evaluation at the end-of-therapy were excluded
from the analysis. Although a dose-response for micafungin was still observed in the
PPS, efficacy was similar for the 100 mg/day and 150 mg/day micafungin dose in this
analysis, as shown in Table 22 below.

55




Clinical Review

Mary E. Singer, M.D., Ph.D.
Micafungin sodium for Esophgeal Candidiasis
Mycamine (Micafungin sodium)
Table 22. Primary Endpoint (Endoscopic Response) in Per Protocol Set (PPS) (from

Applicant’s Table 13.5.1.1.2)

PPS Endoscopy | Micafungin | Micafungin | Micafungin | Fluconazole
grade at 50 mg/day 100 mg/day | 150 mg/day | 200 mg/day
EQOT N=52 N=48 N=51 N=48
n (%) n (%) n (%) n (%)
Success 0 37 (71.2) 44 (91.7) 50 (98.0) 46 (95.8)
[58.8, 83.5]* | [83.8,99.5]* | [94.2, 100]* | [90.2, 100]*
Failure 1 4 (7.7) 3(6.3) 1(2.0) 1(2.1)
2 9(1173) 1(2.1) 0 1(2.1)
3 2(3.8) 0 0 0
Unknown 0 0 0 0
Not recorded | 0 0 0 0

*95%, confidence interval

N= number of patients in FAS

n (%) = number and proportion of patients with endoscopic success or failure

Medical Officer Comments: Endoscopic cure rates were comparable for
micafungin 150 mg/day and fluconazole in the FAS and PPS. This study, however,
was not designed to show non-inferiority of micafungin to fluconazole.
Additionally, statistical analysis of these data revealed that the differences in
endoscopic cure in the micafungin 100 mg/day and 150 mg/day dose groups were
not significantly significant in the FAS or PPS.

Secondary Endpoints

Clinical Response at End of Therapy
Clinical response, defined as “cleared” or resolution of signs and symptoms (grade 0),
was similar for micafungin, (100 mg/day and 150 mg/day) and fluconazole (200 mg/day);
while clinical response for the lower dose of micafungin (50 mg/day) was lower in the
FAS as shown in Table 23 below. When clinical response is defined as “cleared or
improved”, the cure rates were similar for all treatment groups, including the 50 mg/day
micafungin group.
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Table 23. Clinical Response at EOT in FAS (adapted from Applicant’s Table 19, study

report FG463-21-09)

Clinical Micafungin | Micafungin Micafungin Fluconazole
Response 50 mg/day 100 mg/day 150 mg/day 200 mg/day
N=64 N=62 N=59 N=60
n (%) n (%) n (%) n (%)
Cleared 47 (73.4) 52 (83.9) 51 (86.4) 53 (88.3)
Improved 15 (23.4) 3(4.8) 4 (6.8) 3(5.0)
Cleared or | 62 (96.9) 55 (88.7) 55(93.2) 56 (93.3)
improved
Unchanged |0 1(1.6) 0 1(1.7)
or worse
Missing 2 6 4 3

FAS= full analysis set; MFAS= modified full analysis set; PPS= per Protocol set

N= number of patients in analysis set

n = number of patients with clinical response (resolution of EC signs and symptoms,
grade = 0) at EOT

Missing data: 50 mg/day micafungin group: 1 patient lost to follow-up on day 6; 1
missing value); 100 mg/day micafungin group: 4 patients lost to follow-up; 1 death on
day 14, 1 patient withdrew consent day 16; 150 mg/day micafungin group: 2 patients lost
to follow-up, 1 patient died on day 3, 1 patient withdrew consent on day 13; fluconazole
group: 1 missing value; 1 death on day 11; 1 withdrew consent on day 1.

Medical Officer Comments: This endpoint may be most relevant for the clinician
because endoscopy is not usually performed to assess efficacy unless the patient
has not improved with treatment. These results support the conclusions drawn
using the primary endpoint. These data support the primary efficacy outcome
measure, endoscopic response at EOT.

These results are similar to those reported in study 03-7-005. Clinical success in
that study, defined as clinically cleared or improved at EOT, was observed in
94.2% patients treated with micafungin 150 mg/day, and in 94.6% fluconazole
patients treated with fluconazole, as shown in Table 12 above; while clinical
success, defined as clinically cleared or improved at EOT in this study, was
observed in 93.2% and 93.3% of patients who received micafungin (150 mg/day)
and fluconazole, respectively. '

Overall Therapeutic Response

Overall therapeutic response was defined by the applicant as complete resolution or
improvement in both clinical response and endoscopic grade from baseline to end of
therapy. Improvement in clinical response required improvement of at least 2 grades in at
least one clinical sign/symptom of EC; while improvement in endoscopic assessment
required improvement of at least 1 grade. Table 24 shows the overall therapeutic response
at end of therapy using the applicant’s definition.
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In this analysis, patients with missing values were counted as therapeutic failures. In the
FAS, a similar response was seen with micafungin 150 mg/day and fluconazole.

Table 24. Overall Therapeutic Response at EOT (FAS) (adapted from Applicant’s Table
23, study report, FG463-21-09)

Overall Micafungin Micafungin Micafungin Fluconazole
Therapeutic 50 mg/day 100 mg/day 150 mg/day 200 mg/day
Response EOT | N=64 N=62 N=59 N=60

n (%) n (%) n (%) n (%)
Success* 51(79.7) 52 (83.9) 54 (91.5) 550917

FAS= full analysis set

N=number of patients in FAS

n= number of patients with overall therapeutic success

*Success = complete resolution or improvement in clinical response and endoscopic
grade from baseline

Medical Officer Comments: For this endpoint, a clear dose-response for
micafungin in was observed, and response rates were similar for the 150 mg/day
micafungin dose and fluconazole. A composite endpoint combining clinical cure
(defined as resolution of all clinical signs/symptom) plus endoscopic cure (defined
as grade= 0 at EOT would be a stricter measure of efficacy than overall
therapeutic response as defined by the applicant, and may be more appropriate to
use for evaluation of relapse. These data are shown in Table 25 below.

Table 25. Overall Therapeutic Cure at EOT in FAS (Medical and Statistical Reviewer’s
Analysis, adapted from applicant’s Tables 13.5.4.1.1, study report FG 463-21-09)

Micafungin Micafungin Micafungin Fluconazole
50 mg/day N=62 150 mg/day 200 mg/day
N=64 100 mg/day N=59 N=60
n (%) n (%) n (%) n (%)
Overall 39 (60.9) 48 (77.4) 50 (84.7) 51 (85.0)
Therapeutic
Cure EOT*

* defined as clinically “cleared” and endoscopic resolution (grade 0) at EOT

n= number of patient with overall therapeutic success

N= number of patients in FAS

n=number of patients with overall therapeutic success

*Success = complete clinical and endoscopic resolution

Medical Officer Comments: When overall therapeutic cure is measured using
these stricter criteria, cure rates were somewhat lower across treatment groups.

A clear dose-response is shown for micafungin, and the overall cure rate in
patients treated with 100 mg/day or 150 mg/day micafungin was similar to that in
patients who received fluconazole (p-values were 0.36, and 1.0, for the
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micafungin 100 and 150 mg/day dosing groups, respectively vs. fluconazole);
while overall therapeutic cure in patients who received 50 mg/day micafungin
was lower than each of the other treatment groups (p-value 0.004 vs. fluconazole,
0.06 vs. micafungin 100 mg/day, and 0.004 vs. micafungin 150 mg/day).

These results as similar to those obtained in study 03-7-005, where overall
therapeutic cure, defined as endoscopic and clinical resolution, was 85.7% in
patients treated with micafungin 150 mg/day and 85.3% in patients treated with
Sfluconazole, as shown in Table 14 above.

Relapse of EC at Two Weeks Post- Treatment

Relapse at 2 weeks post-treatment was assessed by in those patients who had overall
therapeutic cure (endoscopic and clinical cure) at the EOT. Relapse was determined by
clinical assessment. Patient who had an EC clinical signs/symptoms score > 0 at the
follow-up visit, or who received non-prophylactic antifungal medication during the
follow-up phase were considered relapses. Table 26 shows the applicant’s analysis of
relapse in patients who had both clinical and endoscopic resolution at EOT. No patients
in the fluconazole treatment group had a recurrence of EC; while a total of 9 micafungin-
treated patients in the full analysis set had an EC recurrence. No dose-response for EC
relapse was noted. When patients who were not evaluated for EC relapse were counted as
relapses, higher rates of relapse were noted in all treatment groups. When analyzed this
way, a dose-response relationship is seen, with highest rate of EC relapse in the lowest
micafungin dose group, and lowest with the highest micafungin dose group. Relapse rates
were similar for fluconazole and 150 mg/day micafungin.

Table 26. Relapse of EC at 2-week Follow-up Visit in patients who had clinical and
endoscopic resolution at EOT (FAS) (adapted from Table 13.5.4.1.1.1, study report
FG463-21-09)

Micafungin Micafungin Micafungin Fluconazole
50 mg/day 100 mg/day 150 mg/day 200 mg/day
N=64 N=62 N=59 N=60
n /No.(%) n/No. (%) n/No. (%) n/No. (%)
Relapse 1/39 (2.6) 5/48 (10.4) 3/50 (6.0) 0/51 (0)
Missing data** | 8 3 3 6
Total Relapse 9/39 (23.1) 8/48 (16.7) 6/50 (12.0) 6/51 (11.8)

FAS= full analysis set

**Missing data refers to patients with clinical and endoscopic cure at EOT who were not
evaluated for relapse but were counted as relapses in this analysis

No. = number of patients with clinical and endoscopic cure (overall therapeutic cure) at
EOT

n= number of patients with relapse (clinical signs/symptoms score >0, or receipt of non-
prophylactic antifungal medication during follow-up phase of study)

Medical Officer Comments: In this analysis, EC relapse rates were similar for
patients who received 150 mg/day micafungin or fluconazole. Higher rates of
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relapse were noted when lower doses of micafungin were used. However, no
statistically significant differences were seen between treatment groups. In review
of the database, it was noted that some patients who received systemic antifungal
therapy in the post-treatment period were not counted as relapses. Relapse data
was re-analyzed by the medical and statistical reviewers, including these patients
as relapses. These data are shown in Table 27 below.

Table 27. Relapse of EC at 2-week Follow-up Visit (Medical and Statistical Reviewer’s
Analysis, including patients who received post-treatment systemic antifungal therapy for
any indication as relapses) (FAS)

Micafungin Micafungin Micafungin Fluconazole
50 mg/day 100 mg/day 150 mg/day 200 mg/day
N=64 N=62 N=59 N=60
n /No.(%) n/No. (%) n/No. (%) n/No. (%)
Relapse 1/39 5/48 3/50 0/51
Missing** 8/39 3/48 3/50 6/51
No relapse, but | 4/39 5/48 4/50 2/51
received
systemic
antifungal
therapy PT***

Total Relapse | 13/39 (33.3) 13/48 (27.1) 10/50 (20.0) 8/51 (15.7)

FAS= full analysis set

**Missing data refers to patients with clinical and endoscopic cure at EOT who were not
evaluated for relapse.

**% Patients not counted as having relapse, but had received systemic antifungal therapy
(for any indication) during the post-treatment (PT) period

No. = number of patients with clinical and endoscopic cure at EOT

n = number of patients with relapse

Medical Officer Comments: The protocol had indicated that patients who
received additional antifungal therapy (except for prophylaxis) during the post-
treatment period would be counted as a relapse. A small number of patients in
each treatment group were identified who were not counted as relapses, but who
had received systemic antifungal therapy, including prophylactic antifungal
therapy. These were counted as relapses in this analysis because the use of
systemic antifungal therapy, even at prophylactic doses, could confound the
evaluation of relapse. In this analysis, EC relapse rates for patients treated with
micafungin were highest with the lowest dose of micafungin (50 mg/day), and
lowest with 150 mg/day micafungin. Relapse rates in the latter group were
comparable to those seen in the fluconazole group. None of the differences
between treatment groups was statistically significant.

In comparison to study 03-7-005, in which relapse rates at two weeks post-
treatment were 17.9% among patients who received 150 mg/day micafungin, and
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13.6% for patients who received fluconazole (Table 16 above ), relapse rates in
this study were somewhat higher, occurring in 20% and 15.7% of patients who
received micafungin (150 mg/day) and fluconazole, respectively.

Mycological Response

Mycological response was graded as fungal eradication (negative fungal culture,
histology and cytology), colonization (fungal culture positive, but histology and cytology
negative), or persistence (positive histology and cytology, with positive or negative
fungal culture). Mycological response, defined as fungal eradication at end of therapy is
shown in Table 28 below. Two analyses were performed: 1) patients with missing data
are considered mycological failures; and 2) patients with missing data are excluded from
the analysis. Similar results were seen with both analyses. No clear dose-response
relationship for mycological eradication was noted with micafungin. Response rates in
the 100 mg/day micafungin treatment group were similar to those observed with
fluconazole; while response rates were lower for the highest micafungin dose (150
mg/day) than for the 100 mg/day dose group. The lowest dose of micafungin (50 mg/day)
resulted in lowest mycological response.

Table 28. Mycological Eradication at end-of therapy (adapted from Tables 13.5.1.6.1 and
13.5.1.6.2, study report FG463-21-09)

Analysis Set Micafungin Micafungin Micafungin Fluconazole
50 mg/day 100 mg/day 150 mg/day 200 mg/day
/N (%) /N (%) /N (%) /N (%)
FAS* 20/64 (31.3) 36/62 (58.1) 28/59 (47.7) 35/60 (58.3)
FAS 20/57 (35.1) 36/46 (78.3) 28/49 (57.1) 35/52 (67.3)
PPS* 13/52 (25.0) 33/48 (68.8) 26/51 (51.0) 30/48 (62.5)
PPS 13/50 (26.0) 33/42 (78.6) 26/46 (56.5) 30/46 (65.2)

FAS= full analysis set; PPS= per Protocol set

For FAS* and PPS*, patients who did not undergo mycological evaluation were counted
as failures, and the denominator included all patients in the analysis set.

For FAS and PPS, patients who did not have mycological evaluation were excluded.

n = number of patients with fungal eradication at EOT

Medical Officer Comment: It is not clear why mycological response was higher
in the 100 mg/day micafungin than at the higher dose (150 mg/day). Because the
goal of EC treatment is not necessarily fungal eradication, but resolution of
invasive fungal infection, it may be more appropriate to evaluate mycological
response defined as eradication or fungal colonization, as shown below.

When mycological response is defined to include patients with either fungal eradication
or colonization, a similar pattern was observed. Colonization was defined as a positive
fungal culture with negative histology or cytology. This analysis is shown in Table 29
below.
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Table 29. Favorable Mycological Response at EOT (Eradication or Colonization)
(adapted from Tables 13.5.1.6.1 and 13.5.1.6.2, study report FG463-21-09)

Analysis Set Micafungin Micafungin Micafungin Fluconazole

50 mg/day 100 mg/day 150 mg/day 200 mg/day
FAS* 35/64 (54.6) 42/62 (67.7) 35/59 (59.3) 39/60 (65.0)
FAS 35/57 (61.4) 42/46 (91.3) 35/49 (71.4) 39/52 (75.0)
PPS* 28/52 (53.8) 38/48 (79.2) 32/51 (62.7) 34/48 (70.8)
PPS - 28/50 (56.0) 38/42 (90.5) 32/46 (69.6) 34/46 (73.9)

FAS= full analysis set; MFAS= modified full analysis set; PPS= per Protocol set

For FAS* and PPS*, patients who did not undergo mycological evaluation were counted
as failures, and the denominator included all patients in the analysis set.

For FAS and PPS, patients who did not have mycological evaluation were excluded.

n = number of patients with fungal eradication at EOT

Medical Officer Comments: Mycological response as measured as Candida
eradication (Table 28 above) or eradication plus colonization (Table 29 above),
was lower than either clinical or endoscopic response at the EOT for all
treatment groups. Inability to eradicate the organism (a surrogate endpoint) may

" be related less to the antifungal agent than to the inability of the immune system
(particularly cell-mediated immunity) to eliminate the pathogen, or to
pharmacologic properties such as mucosal tissue levels. Additionally, it is not
clear why a lower mycological response was achieved with 150 mg/day than with
100 mg/day micafungin.

In comparison to study 03-7-005, where a favorable mycological response
(eradicated or non-invasive colonization) was observed in 96.8% of patients who
received 150 mg/day micafugnin and in 94.8%% of patients who received
Sfluconazole (Table 17, Per Protocol Set)); a favorable mycological response
(eradication or non-invasive colonization) in this study was somewhat lower,
62.7%% in patients who received 150 mg/day micafungin, and 70.8% of patients
who received fluconazole. \

Oropharyngeal Candidiasis Outcomes

The majority 230/245 (93.8%) of patients had 51gns/symptoms of OPC at baseline. In this
analysis, patients with an OPC score of 0 (no signs or symptoms of OPC) and EC
endoscopic grade 0 were scored as cured at EOT. Patients with both OPC and EC cure
were assessed for OPC relapse at the end-of-study, as shown in Table 30 below. Similar
rates of OPC plus EC cure were observed in patients who received 100 or 150 mg/day
micafungin or fluconazole. Relapse of OPC was higher in the micafungin treatment
groups than in the fluconazole group, but the difference was not statistically significant.
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Table 30. Oropharyngeal Candidiasis (OPC) at End-of-Therapy (EOT) and End-of-Study
(EOS) in Patients who had OPC at baseline (Medical and Statistical reviewer’s analysis)

Time of Micafungin Micafungin Micafungin Fluconazole
Assessment 50 mg/day 100 mg/day 150 mg/day 200 mg/day
N=64 N=62 N=59 N=60
n (%) n (%) n (%) n (%)
OPC at baseline | 61/64 (95.3) 59/62 (95.2) 53/59 (89.8) 57/60 (95.0)
OPC and EC 38/ 61 (62.3) 45/59 (76.3%) | 46/53 (86.7%) | 50/57 (87.7)
grade 0 at EOT
OPC status
EOS:
-No relapse 23 28 32 39
-Relapse 7 14 12 5
-Missing* 8 3 2 6
-Counted asno | 3 4 3 2
relapse but
received
systemic AFT
PT
-Total OPC 18/38 (47.4) 21/45 (46.7) 17/46 (40.0) 13/50 (26.0)
Relapse EOS

*missing = death, lost to follow-up, or other
AFT= antifungal therapy
PT= post-treatment

Medical Officer Comments: Cure of OPC at EOT was similar in patients treated
with micafungin 150 mg/day and fluconazole; and lower rates were observed in
patients who received micafungin 50 or 100 mg/day. OPC relapse rates were
similar across micafungin treatment groups, and higher than in the fluconazole
group. This difference was not statistically significant. Oropharyngeal
candidiasis often accompanies EC, but differs from EC pathophysiologically, in
that OPC is generally not a tissue-invasive disease. Higher OPC relapse rates for
micafungin could reflect low levels of micafungin in saliva in comparison to
Sfluconazole post-treatment. Similar results have been shown previously for
Cancidas®, which is not found in significant levels in saliva; whereas high
concentrations of fluconazole are found in saliva.

Efficacy as a Function of Race, Gender, Age, and CD4 count

A logistic regression analysis, performed by the statistical reviewer, demonstrated that
CDy count was an independent predictor of EC cure by endoscopic evaluation; while
race, age, and gender did not predict EC cure using the primary endpoint.
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Efficacy Conclusions for Study FG463-21-09

1. For the primary outcome measure, endoscopic response at EOT, a clear dose-response
was observed with micafungin, with the highest rate of endoscopic cure seen in patients
who received micafungin 150 mg/day. The endoscopic response rate for the micafungin
dose of 150 mg/day (98%) was comparable to that observed with fluconazole (95.8%) in
this study.

2. The secondary outcome measures, clinical response at EOT, overall therapeutic
response at EOT, and mycological response generally support the conclusions drawn for
the primary efficacy endpoint.

3. The rate of EC relapse at 2 weeks post-treatment was similar for patients who received
micafungin 150mg/day or fluconazole. No clear dose-response was observed for
micafungin in EC relapse, except when all patients who received post-treatment systemic
antifungal therapy were counted as having EC relapse.

4. Although the rate of OPC cure was similar in patients who received micafungin 150
mg/day or fluconazole, relapse rates at two weeks post-treatment were somewhat higher
for patients who received micafungin than those who received fluconazole. The
difference however, was not statistically significant.

6.1.5 Clinical Microbiology

See Dr Shukal Bala’s Microbiology Review for full details regarding clinical
microbiology. Most patients in each of the pivotal studies had Candida albicans isolated
at baseline from esophageal biopsy or brushings. In study FG463-21-09, only 10 patients
had C. glabrata, 4 had C. tropicalis, and 1 had C. krusei. Fifteen patients (6.9%) were
infected with more than one Candida species. The number of of patients with Candida
species other than C. albicans was too small to draw conclusions regarding efficacy of
micafungin in other Candida species.

In study 03-7-005, most patients were infected with C. albicans at baseline. Infections
with more than one Candida species were identified in 7 patients in the micafungin
treatment arm, and in 8 patients in the fluconazole treatment arm (Per Protocol Set).
Micafungin efficacy was similar to fluconazole in the treatment of patients with
infections due to C. albicans; however, the number of infections due to Candida species
other than C. albicans was too small to draw conclusions regarding relative activity
against these species.

From results of several different studies, FG463-21-02, 98-0-047, 97-7-003, and

03-7-005, the Microbiology reviewer concluded that micfungin was active against
C. albicans, C. tropicalis, C. glabrata, C. krusei, and C. parapsilosis.
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Medical Officer Comments: These studies were not designed to determine the
efficacy of micafungin for treatment of non-albicans Candida species, many of
which may be resistant or susceptible in a dose-dependent manner to fluconazole.
Additionally, the number of non-albicans isolates was small in both studies, so no
firm conclusions can be drawn regarding treatment of EC in patients infected
with Candida species other than C. albicans.

6.1.6 Efficacy Conclusions

Micafungin was non-inferior to fluconazole for treatment of EC in the pivotal study 03-7-
005, a phase 3, randomized, double-blind study. Non-inferiority of micafungin for this
indication was demonstrated for the primary endpoint, endoscopic response at the end-of-
therapy, as well as for the secondary endpoints, clinical response, overall therapeutic
response, mycological response, and relapse at 2- and 4-weeks post-treatment.

These conclusions are supported by the second pivotal study for this review; study
FG463-21-09, in which a clear dose-response for micafungin was demonstrated for the
primary endpoint, endoscopic response. Although not designed as a non-inferiority study,
micafungin at doses of either 100 or 150 mg/day was similar to fluconazole for
endoscopic response, clinical response, and overall therapeutic response. Relapse at two
weeks post-treatment was highest in patients who received 50 mg/day and 100 mg/day
micafungin, and lowest in those received 150 mg/day micafungin or fluconazole.

Medical Officer Comments: The proposed dose of micafungin for treatment of EC,
150 mg/day, was based on these studies. An argument could be made that 100
mg/day micafungin was similar in efficacy to 150 mg/day in study FG463-21-09;
however, although not statistically significant, EC relapse rates were higher in
patients who received micafungin 100 mg/day than in those who received 150
mg/day in that study.

Treatment of OPC was a secondary outcome measure in these studies. The rate of OPC
cure was similar at the EOT in patients who received either fluconazole or micafungin in
study 03-7-005; but relapse rates were higher in patients treated with micafungin. In
study FG463-21-09, OPC cure rates at EOT were similar for the 150 mg/day dose of
micafungin and fluconazole; however, although not statistically significant, a higher rate
of relapse was observed in patients who received micafungin.

Medical Officer Comments: Although OPC is not proposed as an indication in
this NDA, these studies do not support OPC as a treatment indication for
micafungin labeling because of the higher relapse rates seen with micafungin
than with fluconazole. We have proposed a section on treatment OPC, including
relapse rates in the Clinical Studies section of the micafungin label.
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Comparison of Micafungin to other Available Agents for Esophageal Candidiasis
Caspofungin, which is the only echinocandin antifungal agent currently licensed for
marketing in the U.S., was compared to fluconazole for treatment of EC in a randomized
double-blind study (Villanueva A, et al, Am J. Med. 2002; 113:294-9). In that study,
treatment success for the primary endpoint, clinical and endoscopic cure or improvement,
was 82 % of 83 patients treated with caspofungin and 85% of 94 patients treated with
fluconazole, measured at 5-7 days post-treatment in the modified intent-to-treat (MITT)
population. Endoscopic cure was reported in 73% of patients who received caspofungin,
and in 81% of patients who received fluconazole. Relapse rates were 11% and 8% at 2
weeks post-treatment for caspofungin and fluconazole, respectively, and were 28% and
17% at 4 weeks post-therapy.

Medical Officer Comments: In study 03-7-005, the overall therapeutic response
(clinical cure or improvement plus endoscopic cure or improvement) was 86% for
micafungin and 87% for fluconazole in the MFAS (MITT) population (Table 13
above). Endoscopic cure was reported in 87% of patients who received micafungin,
and in 87% of patients who received fluconazole(Table 11 above),; and relapse rates
were 17.9% and 13.6% at 2 weeks post-treatment for micafunin and fluconazole,
respectively, and were 33% and 28% at 4 weeks in the MFAS population (Table 16
above). Overall, micafungin appears to have similar efficacy to caspofungin for
treatment of EC, despite the differences in study design.

The efficacy of anidulafungin, an echinocandin not currently licensed in the U.S., was
compared to fluconazole in a randomized, double-blind study for the treatment of EC
(Krause DS, et al., Clin. Infect. Dis. 2004; 39:770-5). In this study, for the primary
endpoint, endoscopic response, defined as cure or improvement from baseline, treatment
success was reported in 97% of 249 patients treated with anidulafungin and 99% of 255
patients treated with fluconazole at the end of therapy in the Per Protocol Population.

Medical Officer Comments: In study 03-7-005, endoscopic cure at the EOT was
reported in 97% of patients treated with micafungin, and in 95% of patients who
received fluconazole in the Per Protocol Set. These response rates are similar to
those reported with anidulafungin and fluconazole reported above.

7 INTEGRATED REVIEW OF SAFETY

7.1  Methods and Findings

Background
The Sponsor submitted original micafungin NDAs (N21-506, I +)on
April 29, 2002. N21-506 was deemed approvable for the prophylaxis .~ —
in patients undergoing hematopoietic stem cell transplantation pending the fulfillment of
certain deficiciencies. These included demonstration of efficacy and safety in the

treatment of esophageal candidiasis, -
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further evaluating interactions with relaevant drugs, characterizing
steady state kinetics of micafungin and its major metabolites, and evaluating the extent of
protein binding of the parent drug. The safety review provides an overall assessment of
the safety of micafungin from the resubmitted database and focuses on the safety of
micafungin in the clinical areas of deficiency noted in the initial submission. In
particular, the safety of the 150 mg dose is assessed in the pivotal esophageal candidiasis
study. The _ ‘had evaluated the safety of the 50 mg (N21-506 -prophylaxis)
and the 100 mg / y————_.- == invasive candidiasis and aspergillosis) doses.
The clinical and clinical pharmacology and biopharmaceutics reviews address the
micafungin dose —response relationship from an efficacy and safety perspective. Finally,
the interaction profile of micafungin from the original and resubmitted studies is
evaluated. The following table shows the duration of micafungin exposure in patients
evaluated for safety in NDA 21-506 and NDA 21-754 submissions.

o ————

Table 31. Safety Evaluable Population from the various submissions to NDA 21-506 and
21-754

Duration MYCA MYCA MYCA MYCA MYCA Total
(Days) 50 mg 75 mg 100 mg 150 mg 200 mg
Original NDA 21-506 submission (29 April, 2002) (from Dr. Ibia’s reveiw)
N | 974 | 319 217 111 85 1368
Total 14732 5083 2912 2163 2362 27252
Range 1-135 1-126 1-253 1-127 1-267 1-346
Mean 15.1 15.9 134 19.5 27.8 19.9
Original NDA 21-754 submission (23 April, 2004)
N 1043 269 303 271 197 2085
Total 19920 6819 6575 7599 3238 44151
Range 1-495 1-173 1-490 1-681 2-340 1-681
Mean 19.1 253 21.7 28.0 16.4 21.2
120-day Safety Update to NDA 21-754 (24 August, 2004)

N 1049 270 357 529 197 2402
Total 19926 6846 7.74 112958 3238 48379
Range 1-495 1-173 1-490 1-681 2-340 1-681
Mean 19.0 25.4 19.8 21.4 16.4 20.1

The echinocandin class of antifungal drugs, of which micafungin is a member, inhibit
fungal cell wall glucan synthesis. The applicant proposes that micafungin is unlikely to
cause significant adverse events in humans due to the absence of a mammalian structural
analogue for the fungal cell wall. However, ex vivo studies conducted by the applicant on
red blood cells and hepatocytes indicate that a direct action on the cell membrane may
also occur with micafungin, as is known to occur with the polyene amphotericin B and
other members of the echinocandin drug class. Furthermore, a review of the drug’s safety
profile in the applicant’s resubmission, as well as the postmarketing safety from Japan,
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reveals potential safety concerns for micafungin similar to other members of the
echinocandin drug class. These include hepatic dysfunction, hemolysis, events associated
with histamine release, and injection site reactions. These events were noted in the
Medical Officer review of the original NDA [please see Dr. Ekopimo Ibla s Integrated
Summary of Safety (ISS) review of NDAs 21-506, —

Preclinical studies indicate that the primary target of micafungin toxicity is the liver. In
all species tested, transaminase elevations and histologic changes ranging from
discoloration, centrilobular hypertrophy, vacuolation, increased mitosis and single cell
necrosis, were noted in the liver in these animals at doses 3-5 times the human equivalent
dose (HED). Some of these changes were irreversible with increasing dose /duration of
exposure (the reader is referred to Dr. Mc Master’s review for details).

In addition, limited information in normal volunteers suggest that concomitant
micafungin and immunosuppressant exposure was associated with transaminase
elevations when micafungin was coadministered with tacrolimus (up to 3 times ULN)
and mycophenolate (up to 8 times the ULN), respectively. These findings occurred in the
absence of a significant pharmacokinetic interaction. Enhanced hepatic toxicity has
previously been noted with concurrent echinocandin (caspofungin) and the
immunosuppressant (cyclosporine) exposures. The increased caspofungin plasma levels
that are caused by the interaction is theorized to be the basis for the enhanced toxicity.
Paradoxically, radiolabel studies in rats indicate that cyclosporine inhibits hepatocyte
uptake of caspofungin. On the other hand, in vitro studies indicate a possible homology
between the echinocandin and immunosuppressant target, as concurrent cyclosporine and
caspofungin exposure enhances activity against the echinocandin-resistant fungus C
neoformans.

A preclinical signal for histamine mediated events was also noted with micafungin, as
with the othe approved member of the class of drugs, caspofungin. Increases in plasma
histamine and heart rate were noted in rats that received micafungin at doses 3-5 times'
the HED. Other effects observed in the preclinical studies include hemolysis, and
injections site reactions. An in vitro hemolysis assay indicates that micafungin induced
red blood cell lysis at concentrations that are clinically relevant (see review by Dr.
McMaster). This is consisted with preclinical findings of reduced erythrocytes,
hemoglobin and hematocrit, temporally associated with hyperbilirubinemia. More
chronic dosing is associated with increased nucleated red blood cells, elevated MCV,
MCHC, passive splenic congestion, extramedullary hematopoiesis, and hypercellularity
of the bone marrow.

A series of separate preclinical experiments indicates that the drug is well tolerated
following a single injection of increasing concentrations of micafungin solution into a
perivenular or intraarterial site in the rabbit. These recently completed studies were
performed following the Agency’s approvable action on the original NDA submission.
However, repeat dose injection in the animals was associated with intravascular and
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pervascular irritation, ranging from cellular infiltration with inflammatory cells,
perivasculas hemorrhage, necrosis and fibrosis.

Several chronic dosing studies also indicate gender- related toxicity, with reduced sperm
counts, reduced testicular volume and vaculation of the ductal epithelium in the
epididymis. These findings were corroborated in several experiments and animal species.
The reproductive toxicity NOAEL was 10 fold lower in males (3.2 mg/kg) compared to
females (32mg/kg). On the other hand, the NOAEL for maternal effects in rabbits was
10mg/kg for abortions and 32 mg/kg for visceral abnormalities.

In vitro studies in guinea pig papillary muscle and hERG-transfected cells indicate that
significant QT interval prolongation is not likely to occur with micafungin administration
at clinically relevant doses. Preclinical studies in dogs and normal volunteer EKG studies
performed at trough and Cy,x confirm the preclinical findings,

Conclusion and recommendations:

In the initial review of micafungin, the Agency concluded that “at the intended dose of
micafungin and for the proposed indications, there appears to be no major safety
concerns” that would preclude its availability would it prove efficacious in esophageal
candidiasis. The review did “not reveal any safety issues among subjects on concomitant
calcineurin inhibitors (cyclosporine and tacrolimus) or corticosteroids. Finally, review of
the safety database for evidence of hemolysis is confounded by the complexity of the
patient population. Notwithstanding, a potential exists for micafungin to cause
hepatotoxicity and hemolysis, given animal data and data from caspofungin post-
marketing safety review.”

Upon review of the resubmission of NDA 21-506 (micafungin 50 mg in the prophylaxis
of Candida infections in the hematopoietic stem cell transplant) and the new NDA 21-
754 (micafungin 150 mg for the treatment of esophageal candidiasis) the Agency

- confirms the signal for hepatic and hematologic toxicity

- finds rare but serious events of anaphylaxis and renal insufficiency

- isunable to conclude that a safe dose has been characterized in pediatric patients.

However, the in this resubmission, the applicant has successfully demonstrated efficacy
of micafungin in the treatment of established Candida infection, whereas this was in
doubt in the initial evaluation of the drug. The Agency therefore finds support for the
availability of mycafungin predicated on adequate communication risk through the
negotiated label.

Materials Utilized in the Review

In addition to a review of the archival copy of NDA 21-754 the review team evaluated
the following: '

¢ the 120 day safety update submitted to NDA 21-754
* medical officer’s reviews of micafungin IND 55,322
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e medical officer’s reviews of micafungin NDA 21-506,

e NDA 21-506 action package, including the approvable letter and subsequent

correspondence between the applicant and FDA

e medical officer’s review of Cancidas® (caspofungin), V-fend® (voriconazole),
Ambisome® (liposomal amphotericin B), Sporonox® (itraconazole), and
Abelcet® (amphotericin B colloidal dispersion), Neoral® (cyclosporine),
CellCept® (mycophenolate mofetil) and Prograf® (tacrolimus).
consult report from the ODS on the post-marketing safety of Cancidas®
consult report from the ODS on the post-marketing safety of Micafungin
consult report from Dr. John Senior on the post-marketing safety of Cancidas®
Final Product Labels for Micafungin (translated from Japanese by the applicant),
Cancidas® (caspofungin), V-fend® (voriconazole), Ambisome® (liposomal
amphotericin B), Sporonox® (itraconazole), and Abelcet® (amphotericin B
colloidal dispersion), Neoral® (cyclosporine), CellCept® (mycophenolate
mofetil) and Prograf® (tacrolimus).

Method of Review:

The safety of micafungin in the applicant’s original NDA 21-506 was previously
reviewed by Drs. Ekopimo Ibia and Sary Beidas. The safety database in the original
submission consisted of a total of 1582 patients and normal volunteers. The resubmitted
NDA consisted of 2082, and the 120-day safety update consisted of 2402 patients and
normal volunteers.

The following review methodology was pursued. The study reports of the studies listed
for safety were reviewed, as were individual patient reports on deaths and serious adverse
events. These were correlated with the findings from preclinical study reports. The safety
fidings were evaluated across all studies, and across various study populations and
dosages, with an emphasis in patients that received the highest dose of micafungin for
>10 days, as well as in studies where comparative safety data was available. A correlation
of safety and drug exposure conducted by the applicant in subsets of patients was also
evaluated. Evaluation of safety in the normal volunteer studies was similarly undertaken.
Finally, a review of the 120 days safety update and Japanese post-marketing adverse
event reports for micafungin was undertaken, the latter in consultation with the Office of
Drug Safety (ODS).

The review of the aggregate deaths, severe adverse events, events leading to
discontinuation, and common adverse events reflects the applicant’s adverse event rates
reported in the NDA submission. The 120 days safety report was separately reviewed in
detail, and the findings do not materially alter the general conclusions on the safety of
micafungin. However, as the pivotal study for esophageal candidiasis utilizing the
highest label dose of micafungin (150 mg QD), was submitted with 120 day safety report,
the sections on individual organ system includes this updated safety information to more
accurately reflect the safety of micafungin. Likewise the data from the 120 days safety
was the basis for the negotiated final label for the drug.
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This review evaluates the safety data for the individual studies submitted in support of the
esophageal candidiasis, including that of the pivotal studies 03-7-005 and FG463-21-09,
and the supporting study 97-7-003, in addition to the aggregate safety database, including
organ-specific toxicities, — and adverse events reported in the
Japanese postmarketing database. Dr. Joette Meyer reviewed the safety of micafungin in
the pivotal study for prophylaxis of Candida infections (98-0-050).

In the course of review of the original NDA application for micafungin, the Office of
Drug Safety (ODS) was requested to review the postmarketing spontaneous adverse
event reports for an approved echinocandin, caspofungin, to evaluate whether any serious
hepatic events had emerged post-approval. In their evaluation the ODS concluded that
hyperbilirubinemia and possibly clinical liver disorders (including liver failure) could
possibly be related to caspofungin, although this conclusions were limited by the small
size of the utilization database. In this review cycle, the Division similarly consulted with
the Office of Drug Safety and Dr. John Senior in its evaluation of the postmarketing and
serious hepatic adverse events. These consults are appended to this review, followmg the
medical officer reviews of the individual clinical trials in the NDA.

Brief Overveiw of Findings

The typical patient enrolled in the studies presented with complex comorbid conditions
and/or received multiple concomitant medications. A total of 1581 human subjects
(patients and normal volunteers) were evaluated for safety in the original NDA 21-506.
In this submission, the number of subjects who received at least one dose of micafungin
totalled 2402 subjects from 32 clinical studies or 821 more subjects than initially
evaluated.

To separately evaluate the safety of micafungin in conditions of clinical use, an
evaluation of safety for subjects that received at least 150 mg of micafungin for duration
of 10 days is presented. In aggregate, 493 patients and 113 normal volunteers or 606
subjects have been exposed to a micafungin dose relevant to that proposed for esophageal
candidiasis (150 mg/day). Additionally, the micafungin safety database contains 807
patients who received at least 100 mg/day micafungin for a minimum of 10 days. These
also represent a population that has received exposures that are a multiple of the proposed
prophylaxis dose (50 mg/day). The safety of higher dose exposures remains relevant for
the prophylaxis indication given the current medical practice of dose escalation for
patients who have not responded to initial doses of antifungals.

The adverse events observed in the 32 clinical studies completed in the micafungin drug
development program indicate that hepatic toxicity, hemolysis, histamine mediated
reactions, dermatologic, injections site reactions and phlebitis occur in normal volunteers -
and patients who receive micafungin. Several of these adverse events were noted in
preclinical studies or are predicted from the experience with other drugs from the
echinocandin class of antifungals. In addition, a review of the Japanese postmarketing
experience uncovers several reports of the same adverse events, some of which have led

to precautionary labeling in the Japanese package insert.
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The overall safety of micafungin was assessed in 2402 subjects (including 422 volunteers
and 1980 patients) in 32 clinical studies. These studies were listed in Table 1, section 4.2
above. The applicant provided a summary of clinical safety with the initial NDA
submission, received April 23, 2004, and with the 120 day safety update, received August
24, 2004. The former safety summary included safety data from 2083 subjects in 28
clinical studies, including the two studies originally designated as “pivotal” studies to
assess efficacy of micafungin in esophageal candidiasis, studies FG463-21-09 and 97-7-
003, and the supportive study for this indication, study 98-0-047. Safety data submitted
previously with NDA 21-506 (29 April, 2002) is included with these clinical safety
summaries. The 120-day safety update also included safety data from 5 additional non-
clinical studies and from 4 additional clinical studies not included in the original
submission. The following new clinical studies were included in the safety update:

1. Study 03-7-005, a phase 3, randomized, comparative trial (micafungin vs.
fluconazole) in patients with esophageal candidiasis (subsequently designated as a
pivotal study for this NDA);

2. Study 01-0-124, a phase 3 placebo-controlled study of micafungin for ~——

L — This study was stopped prematurely by ‘the
sponsor because of T ——— fter enrollment of 103
patients. Summaries of the data, and narrative for patients who died in this study
were provided with the safety update, but a full study report and the study
database were not included, but the applicant plans to submit them = o~———

~ in the future.

3. Study 01-0-125, a phase 2, open-label trial of micafungin in combination with
liposomal amphotericin B (Ambisome®) as first-line treatment for invasive
aspergillosis. This study was stopped prematurely by the applicant after
enrollment of 2 patients because of study design issues. Neither of the patients
completed the study, but both were included in the safety database, where
relevant. Narrative summaries for these patients were also provided. The applicant
plans to submit a final study repor —

4. Study FG-463-21-14, a phase 1, pharmacokinetic study in healthy volunteers,
using radiolabeled micafungin for collection of urine and feces for 28 days. The
final report for this study was submitted with this NDA.

Safety data from study 04-0-193, a phase 1 study of safety and pharmacokinetics of
steady-state micafungin and steady-state voriconazole in healthy volunteers, was not
included in the integrated safety database, but was appended to the safety update.

Overall Safety Profile

The overall safety of micafungin was assessed in 1980 patients and 422 volunteers who
received single or multiple doses of micafungin, ranging from 12.5 mg to >150 mg/day in
32 clinical studies. Of these, 606/2402 (25%) received at least 150 mg/day for a
minimum of 10 days. The maJorlty of these patients had esophageal candidiasis,

however, patients with invasive aspergillosis also received the significant exposures with
micafungin, including a patient who was treated with150 mg for over 600 days, and
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another who received 200 mg of micafungin for over 300 days. Patients treated
successfully for esophageal candidiasis received micafungin for a mean duration of 15
days (range 10-30 days), whereas hematopoietic stem cell transplant recipients where
Candida infections were successfully prevented received a mean of 19 days (range 6-51
days) micafungin treatment.

Safety data was presented in the applicant’s reports by summary of adverse events and
changes in laboratory tests, and summary of significant and serious adverse events,
including deaths. Adverse events were analyzed for relationship to drug exposure,
intrinsic factors such as age, gender, race, underlying disease, renal and hepatic
impairment, and extrinsic factors such as drug-drug interactions.

Adverse events in the micafungin safety database are summarized in the table below for
all subjects (patients and volunteers) and all patients. None of the volunteer subjects had
a serious adverse event or died during the clinical studies. Overall, 2028 of 2402 (84.4%)
of subjects (patients and volunteers) who received MYCAMINE experienced an adverse
event. Adverse events considered to be drug related were reported in 717 (29.9%)
subjects.

Table 32. Summary of Adverse Events in Micafungin Safety database (from Applicant’s
Appendices 2.7.4.3.1, 2.7.4.3.2, Tables 6.1.1, 6.1.2,7.1.1, 7.1.2, 8.1.1, and 8.1.2, 9.2.1,
9.2.2, 120-Day Safety Update)

Safety Parameter Micafungin-Treated Micafungin-Treated
Subjects (Patients and Patients N=1980
Volunteers) N=2402

Any Adverse Event 2028 (84.4%) 1824 (92.1%)

Drug-Related Adverse 717 (29.9%) 591 (29.8%)

Events

Serious Adverse Events 554 (23.1%) 554 (28.0%)

Drug-Related Serious 72 (3.0%) 72 (3.6%)

Adverse Events

Discontinuation dueto - | 251 (10.4%) 245 (12.4%)

Adverse Events

Discontinuation due to 73 (3.0%) 68 (3.4%)

Drug-Related Adverse

Event ‘

Deaths 383 (15.9%) 383 (19.3%)

Drug-Related Deaths 2 (0.1%) © 12(0.1%)

As shown in the following table, comparison of the adverse event profile for
MYCAMINE™ across studies reveals that adverse event rates in each category varied
widely across the different patient populations, indicating the confounding influence of
underlying disease and concomiitant medication in adverse event evaluation. This factor
should be taken into consideration in evaluating the integrated summary of safety for
MYCAMINE™,
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Table 33. Comparative profile of adverse events in the various populations that received

MYCAMINE
MICAFUNGIN LUCONAZOLE
AE classification Prophylaxis Esophageal | Invasive Invasive rophylaxis| EC
In HSCTR candidiasis | candidiasis | Aspergillosis :
98-0-050 03-7-005 | 98-0-047 | 98-0-046 98-0-050 | 03-7-005
(N=425) (N=260) (N=353) (N=326) 400 mg 200 mg
(%) (%) (%) (N=457) | (N=258)
(%) (%)
AEs 100 77.7 96.9 99.7 100.0 72.1
Serious AE 18.8 13.5 39.9 75.5 16.2 19.3
DRAE: 15.1 27.7 42.5 31.9 16.8 21.3
Serious DRAE: 0.9 1.2 6.2 11.8 2.2 0.3
Discontinuation: 4.2 6.2 20.1 28.1 7.2 39
DRAE w/ D/C: 2.6 23 6.8 2.8 3.5 0.8
Deaths: 4.2 11.5 29.7 56.1 5.7 10.9
Hepatic DRAE: 5.2 3.8 16.1 9.5 6.8 31
Renal DRAE: 0.7 1/260 1.7 3.7 1.3 0
Allergic/histamine DRAE: 3.5 92 7.1 43 3.9 3.1
Phlebitis/injection site 2.1 3.8 2.4 0.6 2.2 2.3
reaction DRAE :

AEs= adverse events; DRAE= drug-related adverse events

Of 2402 patients evaluated for safety, close to a third, 28.3% (679/2402) received
MYCAMINE for systemic fungal infections. These patients were generally sicker than
patients with AIDS or who had HSCT and are briefly summarized below to enable an
appreciation of the influence they would have made on the overall AE profile for
MYCAMINE. The safety in patients with invasive aspergillosis from the original
submission and in the safety update is shown in the following table.

Table 34. Safety in Invasive Aspergillosis Study 98-0-046

Treatment regimen:

1-hr infusion QD (or min 3 d/wk
if QD not feasible)
MYCAMINE 75mg initial with
75 mg increments after 7 days.
Treatment for 90 days or more
(6wk follow-up).

Efficacy failure could receive
MYCAMINE + current
antifungal or

MYCAMINE alone.

AE classification Original NDA| Resubmission
21=506 21-506
(N=128) (N=326)
AEs on study 100 99.7
Severe AE 72.6 75.5
DRAE: 33.9 31.9
Deaths: 58.6 56.1
Discontinuation: 28 28.1
DRAE w/ D/C: 32 2.8
Hepatic DRAE: 19.6 195
Renal DRAE: NAC 37
Allergic/histamine-release DRAE: 8.0 1453
Phlebitis/injection site reaction: Didr 0.6

AEs= adverse events; DRAE= drug-related adverse events; NA=not available
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The safety experience in patients enrolled in the invasive aspergillosis study reflects some
of the most extensive exposures with micafungin in the clinical drug development
program. Several patients received doses of micafungin >150 mg for several days,
including one patient that received 681 days and another who was treated with 200 mg of
micafungin for 340 days. Eighty percent of the patients were receiving chemotherapy or
had undergone a bone marrow transplant, 28% were neutropenic at baseline, half of the
transplant recipients experienced graft-versus-host disease and were receiving
immunosuppression. In this seriously ill population the evaluation of safety of a new drug
is challenging and attribution of drug relationship is limited. Furthermore, only 69/325
(21%) of these patients received micafungin as the sole antifungal therapy, and the
adverse event profile reflects the safety experience of patients on multiple concomitant
therapies. Notable however is the fact that treatment discontinuation occurred only in
28% of patients. Overall safety in the invasive candidiasis/candidemia study is shown in
the following table.

Table 35. Safety in Candidemia and Invasive Candidiasis Study 98-0-047

1-hr infusion QD (or min 3 AE classification Original NDA | Resubmission
d/wk if QD not feasible) 21-506 21-506
MYCAMINE 75mg initial with (N=250) (N=353)
75 mg increments after 7 days. | AEs on study 96 96.9
Treatment for 90 days or more | Severe AE 36.8 39.9
(6wk follow-up). DRAE: 47.6 42.5
Efficacy failure could receive Deaths: 28.8 29.7
MYCAMINE + current Discontinuation: 18.8 20.1
antifungal or DRAE w/ D/C: 6.4 6.8
MYCAMINE alone. Hepatic DRAE: 16.1
Renal DRAE: 1.7
Allergic/histamine-release DRAE: 1 7.1

AEs= adverse events; DRAE= drug-related adverse events

The resubmitted NDA presents safety data from over 300 patients who received therapy
for candidemia and invasive candidiasis. The micafungin doses employed in this study
are similar to those employed in the invasive aspergillosis therapy, including the option to
use micafungin with other antifungal therapies. However, the adverse event profile in
invasive candidiasis differed from the adverse event profile seen in invasive aspergillosis.
Although similar proportions of patients experienced adverse events in both studies, the
serious adverse event rate, death rate and rate of drug related adverse events in the
invasive candidiasis study were less that reported with invasive aspergillosis. Of interest,
however, the incidence of drug related hepatic adverse events in invasive candidiasis was
close to twice that reported in invasive aspergillosis, whereas the converse was noted for
renal adverse events.

The pivotal Candida prophylaxis study, 98-0-050 employed 50 mg of micafungiun and
400 mg of fluconazole. The overall safety in this study is shown in the following table.
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Table 36. Safety in the Resubmitted Prophylaxis Study (Study 98-0-050

Study 98-0-050 AE classification MYCAMINE | Fluconazole
1-hr infusion QD 50 mg 400 mg
(N=425, 402 in | (N=457, 428 in

MYCAMINE original NDA) | original NDA)
50mg (%) (%)
FLUCONAZOLE AEs 100 100
400mg DRAE: 15.1 16.8

Serious AEs 0.9 2.2
Maximum of 42 days (4-wk Deaths: 42 57
follow-up).

Discontinuation: 4.2 7.2

Hepatic DRAE: 5.2 6.8

Renal DRAE 0.7 1.3

Injection site DRAE 2.1 2.2

Histamine DRAE 35 3.9

AEs= adverse events; DRAE= drug-related adverse events

Despite the low dose of micafungin employed in the prophylaxis study, adverse events
were universally reported in these patients. By contrast, however, a smaller proportion of
events were considered drug related in these patients compared to the invasive
aspergillosis, which had twice the rates of drug related events, and in invasive
candidiasis, where the drug related adverse event rates were close to 3 times the rates
reported in the prophylaxis studies. The overall rates of events in the categories of serious
AEs, death, discontinuations, related hepatic and renal adverse events were numerically
more frequent with fluconazole compared to micafungin. Note that the dose of
fluconazole employed in this study is 8 times that used for micafungin

By contrast, the dose of micafungin (150 mg) used in the treatment of esophageal
candidiasis more closely matched that of the comparator, fluconazole (200 gm). At these
dose levels, all adverse events, drug related adverse events, deaths, discontinuations,
related hepatic, renal, injection site and histamine mediated reactions were more
numerous with micafungin than fluconazole.

76




Clinical Review

Mary E. Singer, M.D., Ph.D.

Micafungin sodium for Esophgeal Candidiasis
Mycamine (Micafungin sodium)

Table 37. Esophageal candidiasis: Safety in the pivotal Study 03-7-005

Study AE classification MYCAMINE | Fluconazole
1-hr infusion QD , 150 mg 200 mg
(N=260) =258)
MYCAMINE (%) (%)
150 mg/day AEs on study 71.7 72.1
200mg/day Serious AEs 13.5 93
Maximum of 42 days (4-wk follow- | Deaths: 11.5 10.9
up)- Discontinuation: 6.2 3.9
Hepatic DRAE: 3.8 3.1
Renal DRAE 1/260 0
Injection site 3.8 2.3
Histamine DRAE 9.2 3.1

AEs= adverse events; DRAE= drug-related adverse events

Drug Related Adverse Events

Attribution of a relationship of adverse events to drug therapy is often limited due to the
nature of fungal infections and the complicated clinical course of high risk patients. In the
fluconazole comparative studies that consisted of less severely ill patients based on
mortality rates of ~5% for HSCT recipients and 10% in untreated HIV with EC.
Nonetheless, the adverse event rates were similar between the two treatment arms in
either study population, as were the mortality rates. However, in the uncontrolled studies
in patients with either invasive candidiasis or aspergillosis, there was a greater tendency
to attribute adverse events to the study drug in the less severely ill invasive candidiasis
population whereas fewer adverse events were atiributed to drug in the sicker population
of patients with invasive aspergillosis.
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Table 38. Incidence of Drug-Related Adverse Events in Studies 98-0-050, 98-0-047, 98-
0-046, and 03-7-005

AE classification Prophylaxis in HSCT Proven systemic infection AIDS
98-0-050 In ICU In HSCT 03-7-005
MICA FLU MICA in MICA in MICA FLU
Invasive Invasive

Candida Aspergillosis
98-0-047 98-0-046

Drug related adverse events 15.1 16.8 42.5 31.9 277 213

Deaths 4.2 5.7 28.7 56.1 11.5 10.9

Mica= Micafungin; AE= adverse event
Drug-related adverse experiences occurring in >0.5% of the patients with esophageal

candidiasis and in those who received antifungal prophylaxis are shown in the following
table.

APPEARS THIS WAY
ON ORIGINAL
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Table 39. Common (> 0.5%) Drug Related * Adverse Events Among Patients with Esophageal
Candidiasis and in HSCT Recipients receiving Antifungal Prophylaxis

Esophageal Candidiasis Candida Prophylaxis
03-7-005 98-0-050
" Micafungin | Fluconazole Micafungin Fluconazole
150 mg 200 mg 50 mg 400 mg
n (%) . n (%) n (%) n (%)

Number of Patients 260 258 425 457
All Systems 58 (22.3%) 50 (19.4%) 54 (12.7%) 72 (15.8%)
Blood and Lymphatic System

Anemia 3(1.2%) 4 (1.6%) 4 (0.9%) 3 (0.7%)

Eosinophilia 0 2 (0.8%)

Leukopenia 7 (2.7%) 2 (0.8%) 4 (0.9%) 2 (0.4%)

Lymphopenia 2 (0.8%) 1 (0.4%)

Neutropenia 3 (1.2%) 1 (0.4%) 5(1.2%) 4 (0.9%)

Thrombocytopenia 3 (1.2%) 4 (1.6%) 4 (0.9%) 5(1.1%)
Gastrointestinal Disorders

Abdominal Pain 5(1.9%) 4 (1.6%) 4 (0.9%) 3 (0.7%)

Nausea 6 (2.3%) 7(2.7%) 10 (2.4%) 12 (2.6)

Vomiting 3(1.2%) 4 (1.6%) 7 (1.6%) 5(1.1%)
General Disorders and Administration Site Conditions

Infusion Site Inflammation 4(1.5%) 3(1.2%)

Pyrexia 5.(1.9%) 1 (0.4%)

Rigors 6 (2.3%) 0
Labeoratory Tests Increased _

Alanine Aminotransferase 1 (0.4%) 5 (1.9%) 4 (0.9%) 9 (2.0%)

Aspartate Aminotransferase 2(0.8%) 4 (1.6%) . 3(0.7%) 9 (2.0%)

Blood Alkaline Phosphatase 4 (1.5%) 4 (1.6%)

Blood Lactate Dehydrogenase 2 (0.8%) 3 (1.2%) ,

Transaminases 2 (0.8%) 1 (0.4%) 1(0.2%) 4 (0.9%)
Metabolism and Nutrition Disorders

Hypomagnesemia 0 3 (1.2%) 5(1.2%) 6 (1.3%)

Hypokalemia 8 (1.9%) 8 (1.8%)
Nervous System Disorders

Dizziness 1 (0.4%) 2 (0.8%) 0 5(1.1%)

Headache . 72.79%) 3(1.2%) 4 (0.9%) 4 (0.9%)

Somnolence 1 (0.4%) 7 (2.7%) :
Psychiatric Disorders

Delirium | 2008%) [ 2(08%) | l
Skin and Subcutaneous Tissue Disorders

Pruritus 3 (1.2%) 3(1.2%) 4 (0.9%) 3 (0.7%)

Rash 8 (3.1%) 5 (1.9%) 6 (1.4%) 4 (0.9%)
Vascular Disorders

Phlebitis 11 (4.2%) [ 6 (2.3%) Via central line Via central line

Patient base: all randomized patients who received at least | dose of trial drug
*Relationship to drug was determined by the investigator to be possibly, probably, or definitely drug-
related.

Despite the limitations in attribution, certain adverse events (bolded in the above table,
excluding those due to a difference in a reported event) were more frequently reported
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with the 150 mg of micafungin than with the 50 mg dose. These include the events rash,
headache and leukopenia.

BEST POSSIBLE COPY

The applicant summarized the key safety results by study in the 120-day safety update, as
shown in the following table.

Table 40. Applicant’s Summary of Micafungin Safety in Clinical Studies
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120 £29} Aty of 100, 750, Fal (4835 (33.7%) i 125 mg/dey dose group and highest (87.5%) in 100 madday mroup. DEAR:
380,250, cr T25 mgofl | Age Range: 19-5% yrs | 19.2% (move common: vomiting, LFT abnomwal, meused, rasl); majority ware miid or
PEASS for 14 daypsten | W12{143%) moderale Mansity. Deathz: Iwhile ca thenpy aed [epostoeatmens; 28 dus to
vazrdnmamzof 21 days B ﬁmwm pf:cgz'eseém of petient’s undeslying disezse; wove comzidered relpied to shady dmg.
{Z-weeek follen-up}. O A8 Serous DRAS: 1petient (potentialiy lifsflmeatening mpderate diamhes) DRAE

restlting fo dsconbeaton of sudy drez X pattents (] increased LFT:, 1 modemate
allergic ; reacticn). L¥Ts/rendd Iab parameters; 1o cousisten: chmges or dossaslated
ends from bassline 00 end of pextment. Infusien-relared DRAE: 2 petients experisnced

FE463-21400
245 {208}

i-Tugar fndfizsion once
daity of 39, 80, er

£ 50 me FR463 ar

200 me Suconazde e
24 diys fo o maniema:
of 2% days 2-week
Toliwwe-apy

FO6SL8%
_-\gphsag,e 558 bt
WIS41.1%9)

B 240508%)

015 {'&‘ 1%
Fawonazele (FLI;

cliilis; T patiers ewperienced fever.
Croeralf facidence of ARz during e stady: §9.2% (BG83 and B3 3% (FLUY indicativa
of the pverddl morbidity of gatients in s smidy. There was no apparew dosevelated
raxicity. DRAF imridence; for BR453, $0 73 fmare commen AFs were injection sita
inflanwnations, bedkopenia, manzer, ZGOT increxsed and akaiine phosphatse
incrensedy, for FLU, 43.3% (moze common AFs were injecton sit inBammwiop,
levkopenia, mvsea, amd dizzinest), mowt BRABs were mild or moderaie in severity,
epths: 2 ocomed peior fo tereiving ooy treatwesnt; no deaths wcowred dusing e
weatment period; 10 dentis ocerred - denre e Z-week fodlea-up pesiod (ﬁFF 453,
| X0 death wos considered relvted fo sidy drag. Serious DRAEs: § FRS63
ills, Iypaseusion, 2nd vemitingl, 4 FR463 100 mgsday (HIV domentiz
comple; oflersic reaction m X patients; ansphyiscieid mactiony, ¥ FEAS3 150 wEdy
[beukoperds; sl agd I FLY {levkopenia; GF anomaly witlh & syrdmene, vaginal
Lesmorhage. md vagieitish DEAE: da recaled i discontimiation of swudy dniz
(113 atients who received BH4EL and 1.7% {1} of patients who
e gwents were evperienced try 114% of BEd83-meated
p;.f.Lem arai 205 of Freatsd petients Palebids (£3%) and thrombeophishitis
{2.7%) were mpsamdm FELE meptmeny culy.
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MF
Study AgeRange )
ni} Regimen Race Key Safeiy Resalts
95-0-0475 $-hear infisbar omce daly {or M0 (355%) Overall AEs: 969% of ali pabients; 26.7% of de novo patients; 96.4%
153421 | miniamof 3 daysiweed H daily FIZ2M3.1%) reftactory/imolesant FE483 & other pathents 2nd 982% of
therapy w25 RY Snager feasible) Age range: 92‘ I35 pefactory/imolerany FE443 alone patients. DRAE: 42.3% of all patients;
Bagining dose of 30 mpiday FE4G | W 238 185 ;' aore common events: SGOT morenzad £7.9%), k’ypmmsgtm&mu (BT
f} mg%&fay sweighe K et 8BSl §14 A% SGPT incveased {£.5%6), leakopenia {6.2°¢), alkaline tmse fnivease
b incremsec in 30 mE O 723, 5’36:) (6.3%) anid hypocalcemia {3.77%). Satious DRAE: 6.2 Iu of 2li patients;
mtremzuc- i1 mgke horameny mers comanon sverts: hypokelemiz £1.3%), trombocytopeniz (0.3%6) md
welght 560 &) aftsr § Gayvs. {Patbents akalice piosplatese incoeased (B8%5). Dezths: 26075 of o8 patienss;
with mm‘amwxbrmm infactions .0% of de nove. 36.1% of refiactkry innsdermnt FEAGT & ofter and
conid receive Mitial dose of 34.5% of refrectoryfintolevant PEAGE xlome.  Fourteen pofient deaths
Y medayy, Niindonon of § weeks duzing shady treabvest, 9 paient deaths during positreziment period. &
{6-week fotlowe-up) tatal of 24 (5.9%) patiends discontioned stady dmg due to 2 DRAE 7.1%
Bificacy failure patients could receive of patients had psmmm] dliergicistandna-type DEAE, 16.1% of patients
micafimzin avd Cuzrent systemic agent bad kepatic DBAES; minime] evidence of pepiwotoxicity, but 1 patient
or picafimein 2lone, discortinued dne to arute reps] Riluze 2nd incyeasad creatinine DRAEs.
Thble contiued on next page

Ldopandir Toble 3.74.8 continued;

Séudy

af) Regimen Eey Tafely Resulls
Gf-0e1247 | Memiznts infsion Dmsmﬂ AEx 10.3% (3WALY FRAS3 and 100% (SU31) BBO. DRAE: 11 856:51) FEAS3,
(NERY once dxily. Admaof |2 % (5/51) BBO (ench AE occurred ju ome pabert (FKA83): cackerda, conpzstive e
EO0 mzay FE443. = 21 fé!"» fa.lwe. Hver fusrtion tests abnormal, enzyraric Yhrormedity, dizziness, hypowia, sack: feack
FHAE: Madnu: of 42 days ﬁne mage: 18-3d yis | AE ocourred i ope patient {PBO): faver, Slowd bilirthin increased, aiwial fiblistive, fver
31 {433 {E-vewek follow-ug), L2k fanctica stz abaecmal, zzmaum. E s, hespes simple). Adwerse svers resulting in
E 2 ( discantimation: 13.7% (7/31) FRAGS, 2.8% {4/5%) PBO. DEAE leading 1o Giszontimasion:
FRO: A% ! 38% (331 FE43. 0 380, DREA laeding o discomimunsion in the FEA63 growp: lver
31 {42 Am, 31%:11:54 F{2% ﬁmcl‘ion ts sbaomal eampratic dboneasdity, and Syponda. Desths: R8% (5755 FE453,
% 15 1 PRO. Primagy cause of deadh: [FK453) preansonda, muezm .m.m 5eD53E,

ad sk Prinaey cawer of dowdl: (FHO): hemoshog i

1
BIS
A Indian 1 42%
Cittar 1 2%

prevaoniz, shock. No deashs weee related fo study dngg w:x petiants in ezm zmzmu?
grokg died during Tastment; 11:4 mmm:uza deailis ocourred pu:r:mal.meat Senuus ABs otmzr
3 23]

fan. ﬁ»:-mj' 2] 6‘% (i1 :1'

N failme shock,., ‘PBO) zémcL spals,
513 Fid63, 18.6% 5 {10451y PRO.
Felatpd lfpatc AEx: livar ‘lmtmm tasts zsucumzl 453} md vey fncaon tests abmormal
aad bood bélimibin incrensed (PBO0. Histunine released allargic maction ABs 11.8% {f51)
FX463, 59.6” (1AL PRO; related: FI463) mash, (FEO} . Pei ABs: 115% (ﬁ'si‘]
FEAA, © 3 PBO; ae related ranat evepts. Imfection site reactiops. X0% (131
FR4E3, 2. z-:’eL A1) 780, o refatad injection sibe reactions.

Demogmphir, taseline <haactesisics, and safey dotz for potents in Smdy 01-0-124 are
énciuded 1 the fables for the: 120-dry Snbsty Update to NDA 21-754. Subject namatives for
paients I B study who died or discontimaed dne fo an advesse evemt are locved in
Attschment 8, 204 case repoet forms for such patients 3 Jorated In stechnient 9. A fimad
sidy report mill bs sutpaitied ro the DI whes aneilabde.
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Table 40. (continued) Applicant’s Summary of Micafungin Safety in Clinical Studies

&Mmﬁr Tote 3.7.4.5 continned;
_ MF
Study AgeRange
. at} . Regimen . Race szSafet‘vaits
7-0341% TEAGAEaEae. 1-Eaur Ttuaio Al randarized Oremll incidence of AR 100% in both Featment amy, with wo dinprally
once dzify;, flaconzzale: PO ome | patients significant differentes hemzeu FX463 freated group aud comsrol and mo
FR46T + @iy (3-honr infission iFBO ot w 83 E“fé@ 15.2% evidance of doce dapendens relationchip. Deaths: 3, all during postireatsnt,
Sucoaazols possiulel Maxizmam of 4 weeks 3 4+ nome pelved t sty drug, Seious DRAE: FE483 2 potients {pancreatits,
52 {443 (4-week follow-up). M ’Et {32%) atrial Gleillatiod) vs comieod §. Discontimantion of shdy dmg foe to a AB:
FRA63 + fuconazole FEIE8%) FHAG3 I patients (3 Taoute remnd failma) wnrelaied fo study drug 3 famiad
Contral: FHA6%: 124, 2%, 58,75, 1, Agezange {065 yis | Bheilation] possibly Telaed 1o study drag) v controd U. Mo changes in mexn.
Fiucomaepie + | 350, o W mgiday W ER.6%B ]§@'&} semum creatimine, AST, ALT, toml bilimibin. and alliadine phosphatass: levals
saling Fhuronazeds: 400 mgiday ERiE % from bazeline o end of therpy for any FRAG3 dose level; no apparent dose
217 Fluccnazeln + saline MSEBGET {%8":) selntionship for lhese prsameters within dhe PEAE3 dose levels, and no
400 mz ficonazele; 100 mi Age rempe: M0-56yrs | differences in these parameters betoreen the FI463-ireated group and commet,
vl salins infizion W% o infiasior-oelated or histasnine-lke reqctions reporied.
OR-0-J43% -hoar infizsion onos daily. MMHSA 1‘{& Mo doceselated testment-emsrzest AT noted DRAE [17% {each
77 {8} 0.5 mpkgday FRAE. Escalation: eoturrng in 1 or 2 patients [most consmor: diserlves, beadache mmmstmgi
121.0,1.5.2.0, 3.8, and 124 3 severe avents [rmiting, fevdacks, hifindinanyn]). Deaths: 3 (Gue fo septic
4.0 meikgiday {up to 200 mgiday) 2—??1('13 shoei}) daring stady {uet relzted 1o stady dmig); 1 after prstreatment peziod
for ages 2-12un} 3 patims in 738 {75.3%) (due % primmeary aspergiliosis). Serfous meetnant t DRAR: Napa.
SEINE APE SIOUP Experiice the B 144182 ?%S Diiscontimarion of sbady dnag due so AR 2 patients {1 oot selated [mkdumi
szme oz limiting toxicity, AMARN Benetonz] emd 1opossibly related fsewers headache] w0 shdy dmugh.
Berause of slow exzoBment Liverkidney function: ao clinically maaminghal Wmcredses in mean senam
bighest dosa studied for £3-17 crentinize, AST, ALT, totl hélmuban, and Skaline phosphatase fevels fom
vaar eids was 1.5 melkg'day. baselive fo end of therspy. Hepatic DRAE: 2 patisnts {inoderate ALT
Maxdvava of 4 weeks (¥ -week etavabed to day 3 oy, sevars vdimubinemin). Infision-peinted AR patent
Tolbow-apk devetaped <liilis considerad probably related to srody drogp. Aflessic DRAE:
TR
Tinble commtiined on mawi page
Snppndic Tuble X 748 contimied)
MF
Stady Age Rauge
i} Begimen Race Koy Safety Resalés
EG-463-71-03 | I-hoar fnfission onoz daily. 33 23 6647 "w evidence of Goss-Hunitng foxicity was noted. DRAE (2! were miid or
38 {343 10.40.4.0, or §.0 mpkeiday F13 (36%) moderats} I af Jeast | potieny injection-sie reaction, fever, abdomiral
X463, AgeTangs: puin, asthenis, phishits, hypetensien, dismhes, dpspepsia, noussy
Mardewior: af 25 doys. 19~é3 ¥ vomniting, bitinibimemiz, hypervalomia, hypocadcenya, macuiopapular rzsh,
W3 (154 prusitus, ik, and dbtamimarz. Sexious ERAR nons. Deaths: none, AE
041 11 1% texling 'fo tranment dizcoatimsion: wone. Hapnte Inb values: sememlly,
changes bebveen boseline and sud of travimens teuded to be szl no
differences ameng deszge groups noted inmost inshimces. Remal 1ok wabues:
Zeneraily. dlmres Betreean baselive and and of frestmen: weme sl and
showed ta differenives smang dosaze groaps, Mo infusion relatad ranctions
seported. Tnjection-site reactions {ircitding ghishitisy & incidents,
LR-0-058 3-hear imfusion: once daily Oreerall Iecidence of 4E white on study dmg fhemapy: 100% @ bots
BR46 A traninaens amvs; With no apparent clinicadly ngua:mt Aifferamces betaeen.
33 {4033 pazidey adult aed pediziic patients. DRAE- FE453 15.1% {msore cofrevon AE
1 meketiay <35 kg weighi bifingginemia. o=y, derhes, Ipebalemiz. meh] vs fuconazole 16.85%
Fiucodazote (imors cpmeson AE: divrhes, bilirnyinands, nmzes, LFT shoomal, AST
457428} Fuconzole and ALT inczezsed). Serious DRAR: FE453 0.5% (bilindiznemsda, hyposia.
400 migiday mshy vs flucorazole 223% (mops commien AE: IFT aboonwml,
& ety <38 &z weighy hilindinesin, dysprasy Tiscontiaation of sy dreg dus o 4 FE4E3
Nyzimar: of 42 davs {Aopack 4.2%% vz fucovenale 73% Fﬂ 058}, Dearle during study: FEAS3 4.2% s
foligw-ap. Fucemazeds 3. 2. wope were Yelated 1o smly crag; Hegal
DRAS: FX483 mnm,e 5.3%. F.ea_l DRAE:
There was nx evidense of infervetion betwesen cw*mxmnn znd H\-loa
Tibie conrined o0 nexs prage
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{Apponidis Thble 2.74.5 conthauced)
MT
Study Age Bange:
nfl RBegimen Race Key Sately Results
FHRE63-00035 | M-min infusion once dafly for 25-, | AR potients Safety results described herein ame based an the 67 safesy evaiuakde patients in the
Al paiieats 34, of 79 mig dose; 1-homr MISIORIW: | stady report Tlue owerell incidence of ABs whits on sudy dnug therapy: 76135
T {0 nfasion ance daity for 2H0mE Fl40308%) DRAE: 31.3%; DRAEs tluet ocomrved in X or more patiants: iwreased alkalina
dose. Jritizl doseof 125, 25, 50 or | Agerange: phosphiatass, BUN incoessed, crestinfne inceased, GTP iscramsed, garuna-GTR
(&7 patismés 73 mgidey FE4AS for higher for 2877 ym mreensed, mé phlehits). Serfouns ABs: 13.4%; aBl upeeldfed ewcept for ome
svara safery IMITAROT jsod patiants wish | Asian (orieesl) | (decessed nevimphils). There were § deadhs that eooared whide 2 weeks after the
evalurhle; twezsive aspergiliosis o A7 {3005 Enf eicefansia dose; all denths were 1mralated o ncafangin with primary cause
Ipctientsmmt | disseminated mycosiz). Afier of aggrmmted nycesis amdior wmderlylng diseveftomplicetion. A towl of
an.escingion 7 dhays with e safety problams: Qpatients discontinued the stwdy due to an adverse event ar dwnnrmal Inbosstory
ceiteriony (4 dzys foresopfageal vzhae changs; these everds were ot considesed by tha irvestigyios to be related to
candidfzsis), dose Incpensed 1o & study drug except for decrensed resiwophils ia 1 patient {secious AEY, Hus pabiens
masdemat: of 50 mgiday {7 o recovered vith apprapsiste reakmert.
28 days of reabrent with & mex. of
36 divysy. NOTE: A5 7D patients whe recebed mindy drmg ave fnsheded B vhe dtograted
sy databane.
Tl cosmriuuad o Nt page
{dppendix Tublk 2.7.4.58 covtimedt
MTF
Siudy Age Range
at) Regimen Race Koy Bafety Resalfs
O1-9-125% Convbinaten therapy with FR463 + Al patiawes Two patients eurcdied 0 thiz tria¥ and €44 net complets e
ENETF) AuiBivomes, once duily, with desing s sty
Holbows: T M30%
20y 1F (5% Damogzphic, baseline characteristics, amd safety dato for

FR463; 1-hows infasina eaca dxilyat
dos of 100 mefday {oz 2 mefkg per day

forprsients weighing <4 Eg).

AniBisome®: 1 3o 2-hour icfizsinn cooe

deify 28 2 doseafd to S meky

Combination therapy wms 1o continue
vns aws of fhe follondsy ocousrad:

prtient had suffcient thermpatic

respolise; et rensived mpinrm of
24 davps of treatment; padent tequizes
thesapy with ofer systemic anfifrmgnis;

patiant develogs towiciny; patient
daclines further partcipaton;

Temestigator decides i 13 best for patient
5o dizcontinue participation in shady.

26— 5% yenrs

3 Wit

patiants in Study G1-0-125 are incladed in the tables for tha

20 -day Safety Update o ¥4 21-754. Subject nasrasives foo
paitiants in the shdy whe died oo discootimasd due i o advarse:
event are located in Avackment 3, and caze report forms for
suck patients we locsted in Astachment 9. 4 $nal ondy repart
witl be submitrad s fle DED-when madable.

Joklp cottined on Rext page
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Table 40. (continued) Applicant’s Summary of Micafungin Safety in Clinical Studies

gg_zmﬂ'n: Table 2.7.4 F contieds
MTF
Study Ags Range
ni} Regimen Race Hey Ssfety Resalis
| FE045% S-homr nfizsian ouce datly for suimiums of 3 M 2Hi (85 4%) Crrerall Incidence of AEs while on study dmg therpy: 89.70%: thare
days'week if daily therapy was ne longer F 11§ (35.6%) were no thnically apparent diffurances in A¥: seporeed fn it vs
1267128 feasible). Bezinning doseof 75 mapday FE443 | Ape range: pediziric patients. DELAR: 31 9% {nvore common: AE: bilinhivends,
(3.3 m_.&:_g;‘dm wzf:ﬁ 240 %kg) that could be D2-B40 s nusR, vomiting, diarthes, increased serum ghemic pynedic
increnced i 73 mg incieinents (1.3 mpke W I88 {88396 transeadnane [SG'PTL inrrezxsed alicsline phosplhmtace, liypestensicn).
mmngh}@ﬂ}gjam’}m;m BI85 Deathi: 56.1% {183/328Y; 1 deail: considared nelated to study dg
25 mplay {4. 3 mpkg per diy weizhe 40 kg), | O20(61%) {pancyiopeniz). Serious BRAE extluding noa-fungm} infactions) other
or lvigiser with FEI medical monitor's approvel, tha death: 8.5% (more commpon AP bilivhinemia dyspres.
¢ days o oz with approval (6-wveek Sallow- ‘rypentension, ledkopenia, and increased crestining). DRAR fencfading
vp). Effracy fafime patients could receive ‘enn-Fingal infections} resulting & discontingztion of shady dnig: 2.8%.
micafunzin plus Cument systemis 2ntifimgs] angxalazed phihitisdnartion site seacrion: 2 patienys (0.6%4). Hepatic
ogant or mécafangin Aloge. DRAR: §.5% {majority mild or modentts in intensity}. Kidrey fmction
TRAE; mmmi evideace 3.7%. Aflergic-typeistanine-relase
DRAE: 4.3%

1 = rumber 1 sasety analysts: 4l paberts who rocaived o Jeast 1 doze of sbady drug; {completed); ’11'. nale; Fofemale; Woowhite Boblack; Am Indian:

American Indiarz;, A Amm O ofher; {included Indixn smd coloved in Stady 87-7-003; mulasc, zative Brazifion, cape ooloured, colowred, snd mestize in Stady

FE-403-21-08; mastizo, oriental, American: Iedizn, colored. cape colored, Rinca, Aborigimal, Polymesian and metis in Stady 98-0-047; Ambic, Pakistas, Trdian,

¢ Asian i Study FG-443-21-03; Indizn and Indian-Asizn iv Stdy 98-0-050; and oriewtal, Asian, mestizo, Asian Indizn, Bastem Hudian, Scutheast Asinn,

colowred, and Egyptizn in Shady *}S-ﬂ—@-f} Crpe colunsd, Cape coutoured, coulowred, mixed, nwed Tace, tnizto, nnifatto. and multiacial in Study 93-7-005,

AE: adverse eventis), DRAZ: dmg selated sdverse event(s); LFE: lwer fimctin tests; ASE: aspostan: souinevransferzse; 41T alapine sminotransiersse;

FEE Fmgisma Healtheare, Inc; BLURE blood toey sitragen;  SGET senun gluhnmte pyruvade iapsamineze; SGOFT senam ghiamic oxaloecetic tansaminsss;,

GTP: glutemyl fmancpeqtidass; WA not 2pplicable; B8G: placebo

1 This stady & 2 new study submitted in e 120-Day Safety Updase to XDA 24-734 2 final sepret for Btudies 03-7-005 and FG-463-21-34 are providad in
Arzchmenis § and 7, respectively. Final reports for Stodiss 01-0-124 aed 03-0-125 it be abmitted o 20 35 323 when availdle,

I This sepoet wes ressbenitted M NDIA 21-754 bacause it iz ows of the primey efficacy studies in e-og‘s@eal candidiasis patients.

1 § This stady report wens submitied &3 anintem report o MEA 23-50%; 3 findl report was included i MDA 21-T8.

# Phamacokinatic data froms this sty was re-malyzed 24 the Taquest af fie Division of Specii Patiagen snd Immwmologic Diruz Broducts suring review of
HEBA 21-5308.

% Anr Erglish Extended Smopsis was provided in DA 21-3464; & final, conyplate safety report wos provided in NDWA 21754,

Safety in Relationship to Study Drug Exposure and Duration of Treatment

The experience with the 50 mg dose of micafungin, administered for a mean of 19 days,
constituted almost half of the patient exposures in the safety database (19926/48379
patient-days) or 41.2%, whereas the exposures at the 150 mg dose for the treatment of
esophageal candidiasis, represented 23.3% (11295/48379 patient-days) of the aggregate
patient exposure experience.

Micafungin dose tolerance was evaluated in three maximum tolerated dose (MTD)
studies, 97-0-041 and FG-463-21-03 (peripheral stem cell or bone marrow transplant
recipients at from 12.5 to 200 mg per day or 3.0 to 8.0 mg/kg per day) and Study 98-0-
043 (febrile neutropenic pediatric patients at doses of 0.5 to 4.0 mg/kg per day. The
applicant concludes that the maximum tolerated dose was not reached [NDA 21-506,
eNDA clinstat folder, Integrated Summary of Safety, Section 1.2.2], as the maximum

dose received (8.0 mg/kg per day or 896 mg per day in an adult patient) was well
tolerated.

Although the number of patient exposures above the usual dosing schedule for the
approved indication is rather limited, it constitutes a source of information regarding the
tolerance of these higher dose ranges or longer treatment durations. Exposures to doses
above the therapeutic approved dose include 13 patients who received 200 mg of
micafungin for over 60 days. Durations beyond the usual 14 day treatment course for
esophageal candidiasis at the 150 mg/day dose consisted of one patient who received
over 681 days of micafungin at that dose; whereas another received 200 mg of
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micafungin for 340 days. Micafungin exposure by mean daily dose and treatment
duration is summarized in the following table.

-
| G
Table 41. Patient Drug Exposure by Mean Daily Dose and Treatment Duration -
All Treated Patients (Appendix 2.7.4.1.1.1 of mgllcant's 120 day Safety Update) 8
--------------------------- PRRH DRILY i) (A1----
5] ZUU TOML

§H=1040% iN !'TC) (!'-l 3‘7] Ul 5.:0] Bl=1973 $Hz 4402) 2.
— e e}
1. 9 A8 ¢ IB. 2%y W L. 132 ¢ 16.72) 8 ¢ 7.Zv) 124 ¢ &8.EY) &30 | A8.6R) —
1t - 20 481 ¢ 9394 BE ( I2.6%) 135 ¢ 40.9%) 205 R T6.TE ¥ 4 .M 1124 ( 46.8%) (D

21 - &0 I¥? ¢ 22.3%) BB § Jz.6%; EJ { 14.8%) £1 ¢ 11.8%) 32 4 18.2% £31 [ 22.1%3
» ED 27 2.€%) 2 &M IC ¢ E.8%) 4 ¢ 454 13 { &.84¢ 168 | 4.B43 0
TOTAL TREATNEHT INRKTIOH 19928 S84 T 11295 3238 4B37E o
FRHGR OF TREATHEHY DURATION 1 - 5% 1 - 173 1 - 400 1 - 681 2 - 340 1 - &Rl v
MEME CF TEERTHENT DURATICH 1%.0 aE.4 19.8 A 5.4 0.1 <

The mean duration of treatment for all subjects was 20.1 days (range 1-681 days), with
73.4% of subjects treated for at least 10 days, compared to a mean treatment duration of
23.1 days (range 1-681 days) for patients, with a 82.0% of patients treated for at least 10
days, and a mean of 6.4 days for normal volunteers (range of 1-15 days) with 32.9% of
volunteers receiving at least 10 days of exposure. The duration of micafungin therapy in
patients treated for esophageal candidiasis is shown in the following table.

Table 42. Duration (days) of Micafungin Treatment in Patients with Esophageal Candidiasis
(Applicant’s Table 4, 120-day Safety Update)

Study n Mean £SD Range Median
03-7-005 n=260 14.3 £3.68 1-33 14
FG-463-21-09 n=185 14.6 £4,27 1-22 14 -
97-7-003 n=120 13.2 £5.05 1-23 14
98-0-047 n=109 21.5£12.34 1-77 17

Subject base: Full analysis set for each study.
SD: Standard Deviation

The extent of micafungin exposure is further discussed in section 7.2 of this review.
Long-term clinical safety studies in humans (or animals) have not been conducted
because micafungin is not intended for long-term use.

Demographics of the Safety Database

Of the 2402 subjects, males comprised 62.0% of the population, likely reflecting the
predominance of males in the normal volunteer studies, whereas females were better
represented in the database of micafungin-treated patients. Several of the normal
volunteer studies were performed in Japan, whereas the majority of the patients treated in
the clinical studies were recruited from North American study sites.

The majority of patients were adults, with a mean age of 38.8 + 18.2 years (range 1 week
to 92 years) whereas 244 (12.3%) subjects were pediatric patients (<16 years of age) and
186 (7.7%) were elderly (265 years of age). Approximately half of the patients had
underlying hematologic malignancies, one-third had HIV and the rest had other
concurrent diseases of interest such as solid tumors, aplastic anemia, and other
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neoplasms; 29 were =~ —— ° and 30 subjects were solid organ transplant
recipients. Patients were at high risk for fungal infection overall, with 946 of 1980
(47.8%) patients having a hematologic malignancy for which they were receiving
chemotherapy, or were bone marrow or hematopoietic stem cell transplant (HSCT)
receipients. Of the hematopoinetic stem cell transplant recipients, 443/725 (61.1%) were
recipients of an allogeneic transplant, and 282/725 (38.9%) were autologous transplant
recipients. In addition, 254 of the 1980 patients (12.8%) were neutropenic on study entry.
The patient population therefore constituted a segment of patients that were ill with
multiple comorbidities, and on concurrent therapies, making attribution of adverse events
extremely challenging. Nontheless, the demographics of the micafungin- treated patients
is likely representative of the population in whom micafungin will find clinical use.

JOPEARS THIS WAY
ON ORIGINAL
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Table 43. Demographics (Micafungin Recipients) (Modified from Safety Appendix 2.7.4.2.1.1,

2.7.4.2.1.2 of Applicant's 120-day Safety Update)

Parameter Class
Micafungin-Treated Micafungin-Treated Patients
Subjects (N=1980)
(N=2402)
Gender Male 1489 (62.0%) 1127 (56.9%)
Female 913 (38.0%) 853 (43.1%)
Study Site North America 1273 (53.0%) 1061 (153.6%)
South America 304 (12.7%) 304 (15.4%)
Europe 240 (10.0%) 113 (5.7%)
Asia 153 (6.4%) 70 (3.5%)
Africa 432 (18.0%) 432 (21.8%)
Race Caucasian 1519 (63.2%) 1228 (62.0%)
Black 531 (22.1%) 504 (25.5%)
Oriental 177 ( 7.4%) 93 (4.7%)
Other 175(7.3%) 155 (7.8%)
Age Group <16 244 (10.2%) 244 (12.3%)
16 - <65 1972 (82.1%) 1573 (79.4%)
>=65 186 (7.7%) 163 (8.2%)
Underlying Hematologic 946 (39.4%) 946 (47.8%)
disease malignancy
HIV 670(27.9%) 670 (33.8%)
Other 786 (32.7%) 364 (18.4%)
Transplant type | Autologous 282 (11.7%) 282 (14.2%)
Allogeneic 443 (18.4%) 443 (22.4%)
None 1677 (69.8%) 1255(63.4%)
Neutropenia No 1015 (42.3%) 1015 (51.3%)
Yes 254 (10.6%). 254 (12.8%)
No information 1133 (47.2%) 711 (35.9%)

For comparative purposes, safety in clinical studies where fluconazole was used as a comparator
was analyzed as a subset of the entire micafungin safety database. This included 932 patients
(47% of the micafungin safety database) who were treated with micafungin and 787 patients who
were treated with fluconazole in 4 clinical studies (03-7-005, FG463-21-09, 98-0-050, and 97-0-
041). Patient demographics in this subgroup are shown in the table below.
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Table 44. Patient Demographics in Fluconazole-Controlled Studies*(Modified from Safety
Appendix 2.7.4.2.1.3 of Applicant's 120-day Safety Update)

Parameter Class Micafungin-Treated | Fluconazole-Treated
Patients Patients
(N=932) (N=787)
Gender Male 493 (52.9%) 423 (53.7%)
Female 439 (47.1%) 364 (46.3%)
Study Site North America 487 (52.3%) 469 (59.6%)
South America 169 (18.1%) 108 ((13.7%)
Europe - -
Asia - -
Africa 276 (29.6%) 210 (26.7%)
Race Caucasian 551 (59.1%) 480 ( 61.0%)
Black 312 (33.5%) 247(31.4%)
Oriental 5(0.5%) 8 (1.0%)
Other 64 (6.9%) 52 (6.6%)
Age Group <16 39 (4.2%) 45 (5.7%)
16 - <65 852(91.4%) 714 (90.7%)
>=65 41 (4.4%) 28 (3.6%)
Underlying Hematologic 487 (52.3%) 469 (59.6%)
disease malignancy
HIV 430 ( 46.1%) 301(38.2%)
Other 15 (1.6%) 17 (2.2%)
Transplant Autologous 239 (25.6%) 207 (26.3%)
type
Allogeneic 246 (36.4%) 262 (33.3%)
None 447 (48.0%) 318 (40.4%)
Neutropenia No 447 (48.0%) 437 (55.5%)
Yes 39 (4.2%) 32 (4.1%)
No 446 (47.9%) 318 (40.4%)
information

* Fluconazole-controlled studies included 97-0-041, 98-0-050, FG463-21-09, and 03-7-005

7.1.1 Deaths

A total of 383 deaths occurred in 1980 patients (19.3%) in the clinical studies. A summary of
study deaths by population and time of occurrence is shown in the table below. No deaths
occurred in volunteers. Most deaths occurred in studies of patients with invasive candidiasis or
candidemia, with 105 deaths of the 383 total deaths (27.4%) occurring in study 98-0-047, and
with invasive aspergillosis, with 183 deaths of the 383 total deaths (47.7%) occurring in study
98-0-046. These studies were reviewed previously by Dr. Ekopimo Ibia for NDA 21-506.
Narrative summaries for micafungin-treated patients that died in studies FG463-21-09, 97-7-003
and 03-7-005 are provided in individual study reports in Appendix 10, this review. Two deaths

2
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were considered possibly related to micafungin in the overall safety database. Narrative for
patients whose death was considered related to micafungin are provided below.

Table 45. Overall mortality in Micafungin-treated patients (adapted from appendix 7.1.2,
summary of clinical safety, 120-day update)

Deaths All Micafungin-Treated | Micafungin- Fluconazole-
Patients N=1980 Treated Patients in | Treated Patients in
Fluconazole- Fluconazole-
Controlled Studies | Controlled Studies
N=932 N=787
n (%) n (%) n (%)
Total 383 (19.3) 65 (7.0) 56 (7.1)
Deaths related to study 2(0.1) 1(0.1) 0
drug’
Deaths related to fungal | 145 (7.3) 3(0.3) 2(0.3)
infection’
Deaths while on study 55 (2.8) 2(0.2) 4 (0.5)
Deaths during post- 328 (16.6) 63 (6.8) 52 (6.6)
treatment period

N=all patients in clinical safety database
n (%) = number and percentage of patients who died
! Relationship to study drug was assessed by investigator as definite, probable, or possibly

related

? Fungal infection was listed as cause of death, or considered a contributing cause of death

Medical Officer Comments: The overall incidence of mortality was lower in fluconazole-
controlled studlies than in all clinical studies, probably due to differences in underlying

disease, co-morbidities and severity of illness.

However, a closer evaluation of the reported mortality in the invasive candidiasis study (98-0-
047) indicates that the death rate among patients with esophageal candidiasis enrolled into this

study was higher than anticipated. Following is an excerpt of the review of Dr. Ibia, who noted
this in the original supplement: “mortality among the De Novo group of patients in the invasive
candidiasis study....was 24.2%. This was surprisingly high, as the overwhelming majority of
these were HIV-infected patients with esophageal candidiasis. Indeed, of the 102 HIV-infected
patients enrolled in the study, 99 (97.1%) were enrolled in the De Novo group, making up 60%
of this group. However, these HIV-infected patients were enrolled mainly from South America
and South Africa. Only about a third of the HIV-infected patients were on any form of
antiretroviral treatment prior to enrollment, and very few of them were receiving highly active
antiretroviral therapy (HAART) at the time of enrollment. CD, cell count was available for only
11 (10.8%) of the 102 HIV-infected patients. Median CD,4 count within 6 weeks prior to
enrollment and up to 2 weeks after enrollment was 7 (range 1-43). While these 11 patients with
CDj cell count results may represent a highly selected group with more severe underlying
disease, it does suggest the HIV population is a sick population and thus helps to explain the
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relatively high mortality rate.” This unexpected finding illustrates the influence of comorbid
factors, rather than the infection outcomes, on death.

In the combined fluconazole-controlled studies, 7.0% (65/932) micafungin-treated and 7.1%
(56/787) fluconazole-treated patients died during the studies. In the phase 3 study for esophageal
candidiasis, 03-7-005, the incidence of mortality was 11.5% (30/260) micafungin-treated, and
10.9% (28/258) fluconazole-treated patients; while in the phase 2 EC study, FG463-21-09,
mortality was higher in the combined micafungin treatment groups, 7.0% (13/185) in comparison
to the fluconazole group, 1.7% (1/60); but was similar to that observed in study 03-7-005. In
both studies the median CD4 count was

< 50 cells/mm’ for enrolled HIV patients, so there was no significant difference in the degree of
immunosuppression at baseline, between these pivotal studies and study 98-0-047.

Narrative Summaries for Patients with Death Related to Micafungin

Patient 466171 (study 98-0-046), was a 44 year-old male with a history of chronic obstructive
pulmonary disease on chromic corticosteroid therapy was initially treated for pulmonary
aspergillosis with amphotericin B, 24 mg/day and 5-flucytosine 6400 mg per day, and
micafungin 75 mg/day was added due to progressive disease. Micafungin dose was increased to
150 mg/day on study day 7. Flucytosine was stopped on study day 6, and amphotericin B was
discontinued on day 10. Micafungin was stopped on day 10 due to pancytopenia, considered
possibly related to study drug by the investigator. Staphylococcus epidermidis bacteremia and
sepsis was reported on study day 10. The patient died on day 14 due to pancytopenia and
pulmonary hemorrhage. An autopsy was not performed.

Medical Officer Comment: This case was confounded by the patient’s receipt of at least
one one concomitant medication known to cause pancytopenia, flucytosine. In addition,
pulmonary aspergillosis is not infrequently associated with pulmonary hemorrhage,
particularly in the case of progressive disease. In the medical officer’s opinion, this
death was most likely unrelated to micafungin.

Patient 10655006 (study 03-7-005) was a 33 year-old black male from South Africa with
HIV/AIDS, a CD4 count of 0 and esophageal candidiasis, treated with micafungin 150 mg/day
for 12 days. Significant baseline conditions included pneumonia (possible tuberculosis),
hypokalemia, oral hairy leukoplakia, syndrome of inappropriate antidiuretic hormone, chest wall
pain, and insomnia. Prior to enrollment in the study, the patient was receiving metoclopramide,
cotrimoxazole, and augmentin. He was not on antiretroviral therapy. The patient weighed 44.3
kg at baseline. Concomitant medications included those listed above, plus amitryptyline, rifafour
(isoniazid, rifampin, ethambutol, and pyrazinamide) for suspected tuberculosis, amikacin,
paracetamol, and diclofenac. Micafungin was stopped on day 12 due to HIV progression. The
patient died on day 13 due to progressive HIV, and the investigator assessed the death as
possible related to study drug.

Medical Officer Comments: Despite the fact that this patient was cachectic (44.3 kg) and
would be considered as having “end-stage” AIDS, death due to HIV infection itself is
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uncommon, and is usually secondary to an opportunistic infection or malignancy, or to
an HIV-related complication such as HIV nephropathy, dementia, or cardiomyopathy.
Not enough information is provided in the narrative summary provided by the applicant
or in the case report form to determine the actual cause of death in this patient, and an
autopsy was not performed. Certainly, this patient could have died of an opportunistic
infection, and in fact, was being treated empirically for pneumonia and tuberculosis. In
the medical officer’s opinion, this death was probably not related to micafungin.

The incidence of mortality was similar in patients who received > 150 mg/day for at least 10
days, 14.2% (86 deaths in 606patients) to those who received lower doses or durations of
therapy, 16.5% (297 deaths in 1796 patients). Similarly, the incidence of mortality was similar in
patients who received < 100 mg/day, 14.9% (120/807 patients), compared to those who received
a minimum of 100 mg/day for 10 days or more, 16.5% (263/1595patients).

Deaths were seen more frequently in Caucasian patients, 21.7% (267/1228) compared to black
patients, 13.9% (70/504), although this likely reflects the severity of the underlying condition.
Most black patients had underlying HIV/AIDS, 75.8% (382/504); while most of the Caucasian
patients had underlying hematological malignancy, or had received a HSCT. Overall, patients
with HIV/AIDS had a lower mortality, 12.7% (85/670) compared to patients with hematolgic
malignancies/HSCT, 22.5% (213/946) or other underlying diseases, 23.4% (85/364).

The age-related primary cause of death in micafungin-treated patients in the safety database is
shown in Table _ below. The overall incidence of mortality was highest in patients > 65 years
old (26.4%), but was similar in children < 16 years old (20.1%), and in patients between the ages
of 16 and 65 (18.5%). As anticipated, deaths from a respiratory process were most frequently
identified as a cause of death, and encompassesd infections, which were also a major contributor
to death. Of note, however, one death in a pediatric patient is listed as being due to “cerebral
infarction”. A review of the details from this case indicates that this 15 year old patient (ID#
404773 from Study 98-0-046) presented with convulsions on the 129" day of micafungin therapy
and expired 4 days later from multiorgan failure and intracranial hemorrhage. This death was
attributed to his underlying disease and did not appear to represent a vasculitic process related
tomicafungin therapy.

No cases of hepatic failure are reported to have occurred in pediatric patients. Nonetheless, a
review of the deaths in the pediatric patients reveals one death due to autopsy proven adenoviral
hepatitis.

Patient 262779 was a 2 year-old Caucasian female enrolled in study 98-0-046 who received
chemotherapy for alveolar rhabdomyosarcoma, and developed a fungal sinusitis (4spergillus)
treated with micafungin. Total micafungin dose was 736 mg over 33 days. Bilirubinemia was
first reported as an adverse event on day 9, and as a serious adverse event three weeks later.
Interval events include the development of a respiratory adenovirus infection followed seizures
on day 25. Micafungin was discontinued on day 33 due to lack of efficacy and the patient
expired 4 days later. The patient died on day 37 and confirmed on postmortem examination to
have adenovirus pneumonia, “massive adenoviral hepatitis” and aspergillosis. Although this
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death is likely unrelated to micafungin therapyi, it is neither identified as a death due to
adenoviral infection nor of fatal hepatitis in the listing of cause of death presented by the
applicant, illustrating the limitations of attributability of adverse events. Furthermore, this
patient did develop a hyperbilirubinemia on day 9, antedating the adenoviral pneumonia that
became manifest only later in his course (see hepatic safety section for further details).

The primary cause of death by age group for patients enrolled in the clinical studies is shown in

the following table. The most common cause of death for all age groups was attributable to the
respiratory tract.

APPEARS THIS WAY
GN:QRIGINAL
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Table 46. Primary Cause of Death in Micafungin-Treated Patients (from applicant’s Appendix
7.6.2, Clinical Summary of Safety, Update, August, 2004)

BODY SYSTEM
COSTART TERM

ALL SYSTEMS

RESPIRATORY SYSTEM

ANY AE

RESPIRATORY FAILURE

PNEUMONIA

PULMONARY MYCOSIS

LUNG HEMORRHAGE

RESPIRATORY DISTRESS SYNDROME

DYSPNEA
PULMONARY TUBERCULOSIS REACTIVATED

PULMONARY EMBOLUS
LUNG DISORDER

LUNG FIBROSIS
INTERSTITIAL PNEUMONIA
APNEA

EMPHYSEMA

HEMOPTYSIS

HYPOXIA

LUNG EDEMA

PLEURAL DISORDER
RESPIRATORY DISORDER
SINUSITIS

BODY AS A WHOLE
ANY AE

SEPSIS
INFECTION

AIDS

GRAFT VERSUS HOST DISEASE
TUBERCULOSIS REACTIVATED
CACHEXIA

CARCINOMA
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NECROSIS
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SHOCK 4( 1.6%) 37( 2.4%) 10( 6.1%) 51( 2.6%)
HEART ARREST 1( 0.4%) 5( 0.3%) 1( 0.6%) 7( 0.4%)
HEART FAILURE 1( 0.4%) 6( 0.4%) 0 7( 0.4%)
CONGESTIVE HEART FAILURE 0 2( 0.1%) 2( 1.2%) 4( 0.2%)
ENDOCARDITIS 1( 0.4%) 1( 0.1%) 2( 1.2%) 4( 0.2%)
ARRHYTHMIA 0 1( 0.1%) 0 1( 0.1%)
HEMORRHAGE 0 1( 0.1%) 0 1{ 0.1%)
HYPOTENSION 0 1( 0.1%) 0 1( 0.1%
INCREASED CAPILLARY FRAGILITY 0 1( 0.1%) 0 1( 0.1%
MYOCARDIAL INFARCT 0 1( 0.1%) 0 1( 0.1%)
PERIPHERAL VASCULAR DISORDER 0 1( 0.1%) 0 1( 0.1%
HEMIC AND LYMPHATIC SYSTEM

ANY AE 4( 1.6%) 16( 1.0%) 5( 3.1%) 25( 1.3%)
ACUTE MYELOBLASTIC LEUKEMIA 2( 0.8%) 8( 0.5% 1( 0.6%) 11( 0.6%)
LEUKEMIA 2( 0.8%) 1{( 0.1%) 1{ 0.6%) 4( 0.2%)
CHRONIC LYMPHOCYTIC LEUKEMIA 0 1( 0.1%) 2( 1.2%) 3( 0.2%)
LYMPHOMA 0 3( 0.2%) 0 3( 0.2%)
ACUTE LEUKEMIA 0 0 1( 0.6%) 1( 0.1%)
CHRONIC MYELOCYTIC LEUKEMIA 0 1( 0.1%) 0 1( 0.1%)
COAGULATION DISORDER 0 1( 0.1% 0 1( 0.1%)
THROMBOCYTOPENIA 0 1{ 0.1% 0 1( 0.1%)
NERVOUS SYSTEM

ANY AE 8( 3.3%) 16( 1.0%) 0 24( 1.2%)
INTRACRANIAL HEMORRHAGE 4( 1.6%) 4( 0.3%) 0 8( 0.4%)
CEREBROVASCULAR ACCIDENT 0 3( 0.2%) 0 3(  0.2%)
BRAIN EDEMA 1( 0.4%) 1{( 0.1%) 0 2( 0.1%)
CEREBRAL HEMORRHAGE 0 2( 0.1%) 0 2( 0.1%)
ENCEPHALOPATHY 0 2( 0.1%) 0 2( 0.1%)
MENINGITIS 2( 0.8%) 0 0 2( 0.1%)
ACUTE BRAIN SYNDROME 0 1( 0.1%) 0 1( 0.1%)
CEREBRAL INFARCT 1( 0.4%) 0 0 1( 0.1%)
CONVULSION 0 1( 0.1%) 0 1( 07.1%)
ENCEPHALITIS 0 1( 0.1%) 0 1( 0.1%)
INTRACRANIAL HYPERTENSION 0 1( 0.1%) 0 1( 0.1%)
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Table 46. (continued)Primary Cause of Death in Micafungin-Treated Patients (from applicant’s

Appendix 7.6.2, Clinical Summary of Safety, Update, August, 2004)

DIGESTIVE SYSTEM

ANY AE 0 9( 0.6%) 1 10( 0.5%)
(0.6%)

GASTROINTESTINAL HEMORRHAGE 0 4{ 0.3%) 0 4a( 0.2%)
VENOOCCLUSIVE LIVER DISEASE 0 3( 0.2%) 0 3( 0.2%)
HEPATIC FAILURE 0 2( 0.1%) 0 2( 0.1%)
GASTROINTESTINAL CBRCINOMA 0 0 1( 0.6%) 1( 0.1%)
UROGENITAL SYSTEM

ANY AE 1( o. 5( 0.3%) 1( 0.6%) 7( 0.4%)
KIDNEY FAILURE 1( 0. 3( 0.2%) 0 a( 0.2%)
ACUTE KIDNEY FAILURE 0 2( 0.1%) 1( 0.6%) 3( 0.2%)
METABOLIC AND NUTRITIONAL DISORDERS

ANY AE 0 1( 0.1%) 1( 0.6%) 2( 0.1%)
ACIDOSIS 0 1( 0.1%) 1( 0.6%) 2( 0.1%)

AE= adverse event

7.1.2 Other Serious Adverse Events

A serious adverse event was defined as any adverse event that resulted in death, was life-
threatening, required inpatient hospitalization or prolongation of existing hospitalization, resulted
in persistent or significant disability/incapacity or congenital anomaly/birth defect, or was

considered an important medical event.

Serious adverse events (SAEs) that occurred in micafungin-treated patients in the overall safety
database are listed in the table below. No serious adverse events occurred in subjects in the
volunteer studies. A total of 554 of 1980 micafungin-treated patients (28.0%) experienced an
SAE. The most common SAEs were sepsis (4.2%), respiratory failure (3.8%), shock (2.4%),
pneumonia (2.2%), fever (2.0%), hypotension (2.0%), dyspnea (1.9%), infection (1.5%), and

kidney failure (1.4%).
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Table 47. Incidence of Serious Adverse Events in Micafungin-treated Patients (from applicant’s
Appendix 8.1.2, Clinical Safety Summary, Update, July, 2004

BODY SYSTEM (1) Micafungin

COSTART TERM (N=1980)
n (%) l

ALL SYSTEMS 554 ( 28.0%)

RESPIRATORY SYSTEM

ANY AE 217( 11.0%)
RESPIRATORY FAILURE 76( 3.8%)
PNEUMONIA 44( 2.2%)
DYSPNEA 38( 1.9%)
HYPOXIA 13( 0.7%)
RESPIRATORY DISTRESS SYNDROME 13( 0.7%)
LUNG EDEMA 11( 0.6%)
LUNG HEMORRHAGE 11( 0.6%)
RESPIRATORY DISORDER 11( 0.6%)
PULMONARY EMBOLUS 8( 0.4%)
HEMOPTYSIS 7( 0.4%)
LUNG DISORDER 7( 0.4%)
HYPERVENTILATION 4{ 0.2%)
PNEUMOTHORAX a{ 0.2%)
PULMONARY TUBERCULOSIS REACTIVATED 4( 0.2%)
SINUSITIS 3( 0.2%)
COUGH INCREASED 2( 0.1%)
INTERSTITIAL PNEUMONIA 2( 0.1%)
LUNG FIBROSIS 2( 0.1%)
PLEURAL EFFUSION 2( 0.1%)
APNEA 1( 0.1%)
EMPHYSEMA 1( 0.1%)
EPISTAXIS 1( 0.1%)
PLEURAL DISORDER 1{( 0.1%)
PULMONARY MYCOSIS 1{ 0.1%)

BODY AS A WHOLE

ANY AE 192( 9.7%)
SEPSIS 83( 4.2%)
FEVER 39( 2.0%)
INFECTION 29( 1.5%)
GRAFT VERSUS HOST DISEASE 12( 0.6%)
PROCEDURAL COMPLICATION 11( 0.6%)
AIDS B( 0.4%)
ABSCESS 6( 0.3%)
ASTHENIA 6( 0.3%)
ABDOMINAL PAIN 5( 0.3%)
ALLERGIC REACTION S{ 0.3%)
CACHEXIA : 5( 0.3%)

N= number of patients in integrated safety database
n(%)- number and percentage of patients with SAE (serious adverse event)
(1) Patients could have more than one SAE reported
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Table 47.(continued) Incidence of Serious Adverse Events in Patients (from applicant’s
Appendix 8.1.2, Clinical Safety Summary, Update, July, 2004

BODY SYSTEM (1) . FK463
COSTART TERM (N=1980)

TUBERCULOSIS REACTIVATED S( 0.3%)
PAIN 4( 0.2%)
TUBERCULOSIS AGGRAVATED 4( 0.2%)
ASCITES 3( 0.2%)
CHILLS 3( 0.2%)
GRAFT REJECTION 3( 0.2%)
RELAPSE OF PRIMARY MALIGNANCY 3(  0.2%)
ANAPHYLACTOID REACTION 2( 0.1%)
CELLULITIS 2( 0.1%)
SARCOMA 2( 0.1%)
ABDOMEN ENLARGED 1{ 0.1%)
ACCIDENTAL INJURY . 1{ 0.1%)
CARCINOMA 1( 0.1%)
HERNIA 1( 0.1%)
NECROSIS 1( 0.1%)
OVERDOSE 1( 0.1%)
PERITONITIS 1( 0.1%)
PRIMARY GRAFT DYSFUNCTION 1( 0.1%)
TRANSFUSION REACTION 1( 0.1%)
CARDIOVASCULAR SYSTEM

ANY AE 154( 7.8%)
SHOCK 48( 2.4%)
HYPOTENSION 39( 2.0%)
ATRIAL FIBRILLATION 14( 0.7%)
HEART ARREST 13( 0.7%)
DEEP THROMBOPHLEBITIS 7( 0.4%)
HYPERTENSION 7( 0.4%)
PERICARDIAL EFFUSION 7( 0.4%)
CONGESTIVE HEART FAILURE 6( 0.3%)
TACHYCARDIA 6( 0.3%)
CHEST PAIN 5( 0.3%)
HEART FAILURE 5( 0.3%)
HEMORRHAGE 5( 0.3%)
ARRHYTHMIA 4( 0.2%)
BRADYCARDIA 4( 0.2%)
PERIPHERAL VASCULAR DISORDER 3( 0.2%)
SUBDURAL HEMATOMA 3( 0.2%)
ATRIAL FLUTTER 2( 0.1%)
CARDIOMYOPATHY 2( 0.1%)
ELECTROCARDIOGRAM ABNORMAL 2( 0.1%)
PERICARDITIS 2( 0.1%)

N= number of patients in integrated safety database
n(%)- number and percentage of patients with SAE (serious adverse event)
(1) Patients could have more than one SAE reported
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Table 47.(continued) Incidence of Serious Adverse Events in Patients (from applicant’s
Appendix 8.1.2, Clinical Safety Summary, Update, July, 2004

BODY SYSTEM

(1) Micafungin
COSTART TERM (N=1980)
n (%)
VENTRICULAR TACHYCARDIA 2( 0.1%)
ARTERIAL ANOMALY 1( 0.1%)
ENDOCARDITIS 1¢ 0.1%)
INCREASED CAPILLARY FRAGILITY 1( 0.1%)
MESENTERIC OCCLUSION 1( 0.1%)
MYOCARDIAL INFARCT 1( 0.1%)
PALPITATION 1( 0.1%)
POSTURAL HYPOTENSION 1 0.1%)
SYNCOPE 1( 0.1%)
THROMBOPHLEBITIS 1¢ 0.1%)
THROMBOSIS 1 0.1%)
VASODILATATION 1 0.1%)

DIGESTIVE SYSTEM

ANY AE 82( 4.1%)
GASTROINTESTINAL HEMORRHAGE 14( 0.7%)
DIARRHEA 9( 0.5%)
VOMITING 9( 0.5%)
HEPATIC FAILURE 8( 0.4%)
MUCOSITIS 7( 0.4%)
LIVER FUNCTION TESTS ABNORMAL 6( 0.3%)
NAUSEA a( 0.2%)
VENOOCCLUSIVE LIVER DISEASE 4( 0.2%)
GASTROINTESTINAL DISORDER 3( 0.2%)
LIVER DAMAGE 3( 0.2%)
GASTROINTESTINAL CARCINOMA 2( 0.1%)
INTESTINAL OBSTRUCTION 2( 0.1%)
PANCREATITIS 2( 0.1%)
RECTAL HEMORRHAGE 2( 0.1%)
STOMATITIS 2( 0.1%)
ANOREXIA 1{ 0.1%)
BILE DUCT DISORDER 1( 0.1%)
CHOLECYSTITIS 1( 0.1%)
CHOLELITHIASIS 1{( 0.1%)
COLITIS 1( 0.1%)
DYSPHAGIA 1( 0.1%)
ENTERITIS 1( 0.1%)
ENTEROCOLITIS 1{ 0.1%)
GASTRITIS 1( 0.1%)
GASTROENTERITIS 1( 0.1%)
GUM/ORAL HEMORRHAGE 1{ 0.1%)
HEMATEMESIS 1( 0.1%)

N= number of patients in integrated safety database
1n(%)- number and percentage of patients with SAE (serious adverse event)
(1) Patients could have more than one SAE reported
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Table 47. (continued) Incidence of Serious Adverse Events in Patients (from applicant’s
Appendix 8.1.2, Clinical Safety Summary, Update, July, 2004

BODY SYSTEM (1) Micafungin
COSTART TERM (N=1980)
n(%)
HEPATOMEGALY 1( 0.1%)
INTESTINAL PERFORATION 1{ 0.1%)
JAUNDICE 1( 0.1%)
RECTAL DISORDER 1( 0.1%)
STOMACH ULCER HEMORRHAGE 1( 0.1%)
VIRAL HEPATITIS 1( 0.1%)

NERVOUS SYSTEM

ANY AE 72( 3.6%)
CONVULSION 18( 0.9%)
INTRACRANIAL HEMORRHAGE 7( 0.4%)
CONFUSION : 6( 0.3%)
ENCEPHALOPATHY ‘ 6( 0.3%)
MENINGITIS 6( 0.3%)
THINKING ABNORMAL 6( 0.3%)
CEREBRAL HEMORRHAGE 5( 0.3%)
COMA 5( 0.3%)
DELIRIUM 4( 0.2%)
CEREBROVASCULAR ACCIDENT 3(  0.2%)
NEUROPATHY 3(  0.2%)
STUPOR 3( 0.2%)
HEMIPLEGIA 2( 0.1%)
ACUTE BRAIN SYNDROME 1( 0.1%)
ANXIETY : 1( 0.1%)
BRAIN ABSCESS 1( 0.1%)
BRAIN EDEMA 1( 0.1%)
CNS NEOPLASIA BENIGN 1( 0.1%)
DEMENTIA 1( 0.1%)
DIZZINESS 1( 0.1%)
FLACCID PARALYSIS 1( 0.1%)
HEADACHE 1( 0.1%)
HYPERTONIA ) 1( 0.1%)
SPEECH DISORDER 1( 0.1%)
SUBARACHNOID HEMORRHAGE 1( 0.1%)
VERTIGO 1( 0.1%)
WITHDRAWAL SYNDROME 1( 0.1%)

HEMIC AND LYMPHATIC SYSTEM

ANY AE 63( 3.2%)
LEUKOPENIA 16( 0.8%)
THROMBOCYTOPENIA 13( 0.7%)
ACUTE MYELOBLASTIC LEUKEMIA 6( 0.3%)

N= number of patients in integrated safety database
n(%)- number and percentage of patients with SAE (serious advers event)
(1) Patients could have more than one SAE reported
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Table 47. (continued) Incidence of Serious Adverse Events in Patients (from applicant’s
Appendix 8.1.2, Clinical Safety Summary, Update, July, 2004

BODY SYSTEM {1) Micafungin
COSTART TERM (N=1980)
n(%)

ANEMIA 6 ( 0.3%)
COAGULATION DISORDER 6( 0.3%)
CYANOSIS 3( 0.2%)
LEUKEMIA 3 0.2%)
PANCYTOPENIA 3¢ 0.2%)
HEMOLYSIS 2 0.1%)
LYMPHADENOPATHY 2( 0.1%)
LYMPHOMA 2 0.1%)
ACUTE LYMPHOBLASTIC LEUKEMIA 1 0.1%)
CHRONIC LYMPHOCYTIC LEUKEMIA 1( 0.1%)
CHRONIC MYELOCYTIC LEUKEMIA 1 0.1%)
ERYTHROCYTES ABNORMAL 1( 0.1%)
HYPOCHROMIC ANEMIA 1( 0.1%)
LEUKOCYTOSIS 1( 0.1%)
THROMBOTIC THROMBOCYTOPENIC PURPURA 1( 0.1%)

METABOLIC AND NUTRITIONAL DISORDERS

ANY AE 63( 3.2%)
BILIRUBINEMIA 11( 0.6%)
CREATININE INCREASED 8( 0.4%)
DEHYDRATION 8( 0.4%)
HYPOKALEMIA 8( 0.4%)
ACIDOSIS 7{ 0.4%)
BUN INCREASED 6( 0.3%)
HYPERGLYCEMIA 4( 0.2%)
HYPERVOLEMIA 4( 0.2%)
RESPIRATORY ACIDOSIS 4( 0.2%)
ALKALINE PHOSPHATASE INCREASED 3(  0.2%)
HYPERKALEMIA 3( 0.2%)
ELECTROLYTE ABNORMALITY 2( 0.1%)
HYPONATREMIA 2( 0.1%)
SGOT INCREASED 2( 0.1%)
AMYLASE INCREASED 1( 0.1%)
EDEMA 1( 0.1%)
ENZYMATIC ABNORMALITY 1( 0.1%)
HEALING ABNORMAL 1{ 0.1%)
HYPOGLYCEMIA 1( 0.1%)
HYPOPHOSPHATEMIA - 1( 0.1%)
HYPOVOLEMIA 1( 0.1%)
LACTIC DEHYDROGENASE INCREASED 1( 0.1%)
SGPT INCREASED 1( 0.1%)

N= number of patients in integrated safety database
n(%)- number and percentage of patients with SAE (serious adverse event)
(1) Patients could have more than one SAE reported
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Table 47. (continued) Incidence of Serious Adverse Events in Patients (from applicant’s
Appendix 8.1.2, Clinical Safety Summary, Update, July, 2004

BODY SYSTEM (1) Micafungin
COSTART TERM (N=1980)
n (%)

UROGENITAL SYSTEM

ANY AE 58( 2.9%)
KIDNEY FAILURE 27( 1.4%)
ACUTE KIDNEY FAILURE 10( 0.5%)
HEMORRHAGIC CYSTITIS 5( 0.3%)
HEMATURIA 4( 0.2%)
KIDNEY FUNCTION ABNORMAL 3( 0.2%)
OLIGURIA 3( 0.2%)
URINARY TRACT INFECTION 3( 0.2%)
KIDNEY TUBULAR NECROSIS 2( 0.1%)
ANURIA 1( 0.1%)
CARCINOMA RENAL 1{( 0.1%)
PENIS DISORDER ) 1( 0.1%)

SKIN AND APPENDAGES

ANY AE 12( 0.6%)
RASH 4( 0.2%)
HERPES ZOSTER 3{ 0.2%)
FURUNCULOSIS 1( 0.1%)
HERPES SIMPLEX 1( 0.1%)
MACULOPAPULAR RASH 1( 0.1%)
SKIN NECROSIS 1( 0.1%)
URTICARIA 1( 0.1%)

SPECIAL SENSES

ANY AE 8( 0.4%)
RETINITIS 2( 0.1%)
ABNORMAL VISION 1( 0.1%)
DIPLOPIA ; 1( 0.1%)
EAR DISORDER 1( 0.1%)
EAR PAIN 1( 0.1%)
MIOSIS 1( 0.1%)
PAPILLEDEMA 1( 0.1%)
MUSCULOSKELETAL SYSTEM

ANY AE 3( 0.2%)
ARTHRALGIA 2( 0.1%)
JOINT DISORDER 1( 0.1%)

N= number of patients in integrated safety database
n(%)- number and percentage of patients with SAE (serious adverse event)
(1) Patients could have more than one SAE reported

Those serious adverse events considered drug-related were reported in 3.6 % (72/1980) patients,
and are shown in the table below. The most drug-related common serious adverse events were
bilirubinemia (0.3%), hypokalemia (0.2%), leukopenia (0.2%), thrombocytopenia (0.2%), atrial
fibrillation (0.2%), hypotension (0.2%), dyspnea (0.2%), hypoxia (0.2%), allergic reaction
(0.2%), and rash (0.2%).
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Table.48. Incidence of Drug-Related Serious Adverse Events in Patients who received
Micafungin (Applicant’s Appendix 8.8, 120 day Safety Update)

BODY SYSTEM (1) FK463
COSTART TERM (N=1980)
ALL SYSTEMS 72( 3.6%)

METABOLIC AND NUTRITIONAL DISORDERS

ANY AE 16( 0.8%)
BILIRUBINEMIA 5( 0.3%)
HYPOKALEMIA 4( 0.2%)
ALKALINE PHOSPHATASE INCREASED 3( 0.2%)
CREATININE INCREASED 3( 0.2%)
SGOT INCREASED 2( 0.1%)
BUN INCREASED 1( 0.1%)
HYPONATREMIA 1{ 0.1%)
SGPT INCREASED 1{ 0.1%)

HEMIC AND LYMPHATIC SYSTEM

ANY AE 13( 0.7%)
LEUKOPENIA 4( 0.2%)
THROMBOCYTOPENIA 4( 0.2%)
PANCYTOPENIA 2( 0.1%)
ANEMIA 1( 0.1%)
COAGULATION DISORDER 1( 0.1%)
CYANOSIS 1( 0.1%)
HEMOLYSIS 1( 0.1%)

CARDIOVASCULAR SYSTEM

ANY AE ' 12( 0.6%)
ATRIAL FIBRILLATION 3( 0.2%)
HYPOTENSION 3( 0.2%)
HYPERTENSION 2{ 0.1%)
HEART ARREST 1( 0.1%)
PALPITATION 1( 0.1%)
PERIPHERAL VASCULAR DISORDER 1( 0.1%)
THROMBOPHLEBITIS 1( 0.1%)
VASODILATATION 1( 0.1%)

RESPIRATORY SYSTEM

ANY AE 9( 0.5%)
DYSPNEA 4( 0.2%)
HYPOXIA 3( 0.2%)
PULMONARY EMBOLUS 2( 0.1%)
BODY AS A WHOLE

ANY AE 8( 0.4%)

102



Clinical Review

Mary E. Singer, M.D., Ph.D.

Micafungin sodium for Esophgeal Candidiasis
Mycamine (Micafungin sodium)

Table.48 (continued) Incidence of Drug-Related Serious Adverse Events in Patients who
received Micafungin (Applicant’s Appendix 8.8, 120 day Safety Update)

BODY SYSTEM (1) FK463
COSTART TERM (N?1980)
ALLERGIC REACTION 3( 0.2%)
FEVER 2( 0.1%)
AIDS 1( 0.1%)
ANAPHYLACTOID REACTION 1( 0.1%)
CHILLS 1{ 0.1%)

NERVOUS SYSTEM

ANY AE 8( 0.4%)
DELIRIUM 2( 0.1%)
ANXIETY 1( 0.1%)
CEREBRAL HEMORRHAGE 1( 0.1%)
CONFUSION 1( 0.1%)
DEMENTIA 1( 0.1%)
MENINGITIS 1( 0.1%)
NEUROPATHY 1( 0.1%)
DIGESTIVE SYSTEM

ANY AE 7( 0.4%)
DIARRHEA 1( 0.1%)
LIVER DAMAGE 1( 0.1%)
LIVER FUNCTION TESTS ABNORMAL 1( 0.1%)
NAUSEA 1( 0.1%)
PANCREATITIS 1{ 0.1%)
RECTAL HEMORRHAGE 1( 0.1%)
VOMITING 1( 0.1%)
SKIN AND APPENDAGES

ANY AE S( 0.3%)
RASH 4( 0.2%)
URTICARIA 1( 0.1%)
UROGENITAL SYSTEM

ANY AE 3( 0.2%)
ACUTE KIDNEY FAILURE 2( 0.1%)
KIDNEY FAILURE 1{ 0.1%)

Serious Adverse Events in Fluconazole-Controlled Studies

The overall incidence of serious adverse events in the fluconazole-controlled studies was 15.9%
(148/932) in micafungin-treated and 13.3% (105/787) in fluconazole-treated patients. The more
common serious adverse events in these studies were sepsis (2.0% micafungin and 1.9%
fluconazole), pneumonia (1.6% micafungin and 1.3% fluconazole), fever (1.5% micafungin and
0.8% fluconazole), hypotension (1.5% micafungin and 0.4% fluconazole), respiratory failure
(1.4% micafungin and 0.6% fluconazole), and atrial fibrillation (1.0% micafungin and 0.3%
fluconazole).

Serious Drug-Related Adverse Events in Fluconazole-Controlled Studies
To summarize serious drug-related adverse events across all fluconazole-controlled studies,
events are tabulated by study and patient in the table below. Events in this category that occurred

in more than one patient, and more often in micafungin-treated patients included delirium,
allergic reaction, rash, and hypoxia/decreased oxygen saturation.
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Table 49. Summary of Serious Drug-Related Adverse Events in Fluconazole-Controlled Studies

Study Study Drug/Dose | N | n | Adverse Event (COSTART Term)
(mg/day)
03-7-005 | Micafungin 150 | 260 | 1 | AIDS
Micafungin 150 2 | Delirium
Fluconazole 200 | 258 | 1 | Asthenia; delirium
FG463- | Micafungin 185 | 1 | Chills, hypotension; vomiting
21-09 50
Micafungin 1 | Dementia
100
Micafungin 2 | Allergic reaction
100
| Micafungin 1 | Anaphylactoid reaction
100
Micafungin 1 | Leukopenia
150
Micafungin 1 | Rash
150 _
Fluconazole 60 | 1 | Gastrointestinal anomaly; flu syndrome; vaginal
200 hemorrhage; vaginitis
Fluconazole 200 1 | Leukopenia
97-0-041 | Micafungin 62 | 1| Atrial fibrillation
50
Micafungin 1 | Pancreatitis
200 mg
98-0-050 | Micafungin 425 | 2 | Bilirubinemia*
50
1 | Hypoxia; cerebral infarction; infection; seizure
2 | Rash
1 | Sepsis*
Fluconazole 457 | 1 | Lung disorder; sweating; diarrhea; asthenia;
400 tachycardia; pain; dizziness; nausea; dyspnea;
abdominal pain; neck pain
1 | Dyspnea; vasodilatation
2 | Elevated liver function tests
1 | Hepatitis, nonspecific
2 | Bilirubinemia
1 | Increased ALT; increased AST
1 | Hepatic failure
1 | Subdural hematoma

* N= number of patients who received at least one dose study drug ; n = number of patients who
experienced adverse event; *Note that Table 13.5.6.1 (original 21-506 submission) did not

104



Clinical Review

Mary E. Singer, M.D., Ph.D.

Micafungin sodium for Esophgeal Candidiasis

Mycamine (Micafungin sodium)

include 1 micafungin-treated patient with bilirubinemia and one with sepsis found in the adverse
event database.

Medical Officer Comments: The applicant did not summarize drug-related adverse
events for fluconazole-controlled studies. The most common serious adverse events
among micafungin-treated patients were rash (3 patients), allergic reaction, delirium,
and bilirubinemia, each in 2 patients,; while the most common serious adverse events
among patients treated with fluconazole were elevated liver function tests, bilirubinemia,
dyspnea, and asthenia, each in 2 patients.

Serious Adverse Events by Age, Race, Gender

The applicant compiled serious adverse events by age group (<16 years; 16- < 65 years; and > 65
years old). The overall incidence of serious adverse events was highest in those patients less than
16 years old, 35.2% (86/224), followed by those > 65 years old, 30.7%l (50/163), then by those
between the ages of 16-65 years old, 26.6% (418/1573).

Serious Adverse Events by Race

The overall incidence of serious adverse events was lowest in black patients, 20.0% (101/504) in
comparison to Caucasian, 31.8% (390/1228), and to “other” races, 25.4% (63/248). As noted
previously in the section on “Deaths”, these differences may be due in part to the underlying
disease. Most black patients in these studies had HIV/AIDS, and the incidence of serious adverse
events among patients with HIV/AIDS was lower than among patients with hematologic
malignany/HSCT, or among patients with other conditions (16.9%, 33.7%, and 33.5%,
respectively).

Serious Adverse Events by Gender

No significant gender difference was noted in the overall incidence of serious adverse events,
28.3% (319/1127) in male patients, and 27.5% (235/853) in female patients. The overall serious
adverse event profile was also similar for males and females.

7.1.3  Dropouts and Other Significant Adverse Events

Adverse events that led to discontinuation of micafungin occurred in 251 of 2402 (10.4%)
subjects and in 245 of 1980 (12.4%) patients. Adverse events resulting in study drug
discontinuation judged to be drug-related occurred in 73/2402 (3.0%) subjects, and in 68/1980
(3.4%) patients. The most common Narrative summaries for drug-related adverse events
resulting in micafungin discontinuation are provided in the individual reports for studies FG463-
21-09, 97-7-003, and 03-7-005 in the Appendix, section 10, this review.

7.1.3.1. Overall profile of dropouts

Reasons for patient withdrawal from the clinical studies are shown in the table below. The
incidence of withdrawal due to adverse events varied by study, but in the fluconazole-controlled
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studies the incidence of micafungin discontinuation due to adverse events was similar to that
observed with fluconazole.

Table 50. Reasons for Patient Withdrawal by Study (Applicant’s Appendices 2.7.4.5.1,2.7.4.5.2,
and 2.7.4.5.3)
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7.1.3.2 Adverse events associated with dropouts

The most common adverse events leading to micafungin discontinuation were shock in 26/2402
(1.1%) subjects, respiratory failure in 19/2402 (0.8%) subjects, pneumonia in 17/2402 (0.7%)
subjects, sepsis in 12/2402 (0.5%) subjects, and rash in 12/2402 (0.5%) subjects. Six volunteers
experience adverse events which resulted in discontinuation of micafungin, including phlebitis (1
subject), fever (3 subjects), and rash (2 subjects). The incidence of adverse events which resulted
in micafungin discontinuation is shown in the following table.
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Table 51. Incidence of Adverse Events Resulting in Micafungin Discontinuation (Applicant’s
Appendix 9.1.1, 120-day Safety Update)

BODY SYSTEM (1) FK463
COSTART TERM (N=2402)
ALL SYSTEMS 251( 10.4%)
RESPIRATORY SYSTEM

ANY AE 61(  2.5%)
RESPIRATORY FAILURE 19C  0.8%)
PNEUMONIA 17 0.7%)
DYSPNEA 5 0.2%)
LUNG HEMORRHAGE 4 0.2%)
RESPIRATORY DISTRESS SYNDROME 4 02%)
HYPOXIA 20 0.1%)
LUNG EDEMA 20 0.1%)
LUNG FIBROSIS 2( 0.1%)
PULMONARY TUBERCULOSIS REACTIVATED 20 0.1%)
EMPHYSEMA 1(  0.0%)
HEMOPTYSIS 1( 0.0%)
LUNG DISORDER 1 0.0%)
PULMONARY EMBOLUS 1 0.0%)
CARDIOVASCULAR SYSTEM

ANY AE 470 2.0%)
SHOCK 260 1.1%)
HEART ARREST 3 0.1%)
ATRIAL FIBRILLATION 20 0.1%)
HEART FAILURE 20 0.1%)
HYPOTENSION : 20 0.1%)
PERIPHERAL VASCULAR DISORDER 2( 0.1%)
SUBDURAL HEMATOMA 2( 0.1%)
ARRHYTHMIA 1( 0.0%)
CONGESTIVE HEART FAILURE 10 0.0%)
DEEP THROMBOPHLEBITIS 1 0.0%)
ELECTROCARDIOGRAM ABNORMAL 1 0.0%)
INCREASED CAPILLARY FRAGILITY 10 0.0%)
MYOCARDIAL INFARCT 1 0.0%)
PALPITATION 1( 0.0%)
PHLEBITIS { 0.0%)
BODY AS A WHOLE

ANY AE 43( 1.8%)
SEPSIS 12(  0.5%)
ALLERGIC REACTION 7 0.3%)
FEVER 5( 02%)
AIDS 4 02%)
ABDOMINAL PAIN 2( 0.1%)
ANAPHYLACTOID REACTION 20 0.1%)
TUBERCULOSIS REACTIVATED 2( 0.1%)
ABSCESS 1( 0.0%)
CACHEXIA 1 0.0%)
CARCINOMA 1 0.0%)
CHILLS 1 0.0%)
DRUG LEVEL INCREASED 1 0.0%)
GRAFT VERSUS HOST DISEASE 10 0.0%)
PERITONITIS 1(  0.0%)
RELAPSE OF PRIMARY MALIGNANCY 1 0.0%)
TUBERCULOSIS AGGRAVATED 1( 0.0%)
NERVOUS SYSTEM

ANY AE 25(  1.0%)
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INTRACRANIAL HEMORRHAGE 5( 0.2%)
MENINGITIS 4 02%)
CEREBRAL HEMORRHAGE 3 0.1%)
CONVULSION 3 0.1%)
DELIRIUM 3 0.1%)
HEADACHE 2 0.1%)
ACUTE BRAIN SYNDROME 1( 0.0%)
BRAIN EDEMA (. 0.0%)
COMA 1 0.0%)
DEMENTIA 10 0.0%)
VERTIGO 1 0.0%)
DIGESTIVE SYSTEM

ANY AE 210 0.9%)
LIVER FUNCTION TESTS ABNORMAL 9 0.4%)
GASTROINTESTINAL HEMORRHAGE 2 0.1%)
HEPATITIS, NONSPECIFIC 2( 0.1%)
ANOREXIA 1 0.0%)
CHOLESTATIC JAUNDICE 1 0.0%)
DIARRHEA 1( 0.0%)
HEPATIC FAILURE 1( 0.0%)
LIVER DAMAGE 10 0.0%)
NAUSEA . 1 0.0%)
VENOOCCLUSIVE LIVER DISEASE 1 0.0%)
VOMITING 1( 0.0%)
METABOLIC AND NUTRITIONAL DISORDERS

ANY AE 18(  0.7%)
BILIRUBINEMIA 7 03%)
ALKALINE PHOSPHATASE INCREASED 3 0.1%)
CREATININE INCREASED 3 0.1%)
SGOT INCREASED 2 0.1%)
ACIDOSIS 10 0.0%)
ENZYMATIC ABNORMALITY 1( 0.0%)
RESPIRATORY ACIDOSIS I( 0.0%)
HEMIC AND LYMPHATIC SYSTEM

ANY AE 14( 0.6%)
LEUKOPENIA 5 0.2%)
THROMBOCYTOPENIA 4 0.2%)
PANCYTOPENIA 2 0.1%)
CHRONIC LYMPHOCYTIC LEUKEMIA 1 0.0%)
COAGULATION DISORDER 10 0.0%)
LEUKEMIA 1 0.0%)
SKIN AND APPENDAGES

ANY AE 140 0.6%)
RASH 12(  0.5%)
URTICARIA 2 0.1%)
UROGENITAL SYSTEM

ANY AE 5(  0.2%)
KIDNEY FAILURE 4 02%)
ACUTE KIDNEY FAILURE 1( 0.0%)
MUSCULOSKELETAL SYSTEM

ANY AE I 0.1%)
ARTHRALGIA 3 0.1%)

In the fluconazole-controlled studies, 52 of 932 (5.6%) of patients treated with micafungin and
49 of 787 (6.2%) treated with fluconazole experienced an adverse event that resulted in treatment
discontinuation. These events are tabulated in the following table.
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Table 52. Incidence of Adverse Events resulting in Drug Discontinuation in Fluconazole-
Controlled Studies (Applicant’s Appendix 9.1.3, 120-day Safety Update)

BODY SYSTEM (1) FK463 FLUCONAZOLE
COSTART TERM (N=932) {N=787)
ALL SYSTEMS 52( 5.6%) 49( 6.2%)

DIGESTIVE SYSTEM

ANY AE 3( 0.3%) 11 1.4%)
LIVER FUNCTION TESTS ABNORMAL 1( 0.1%) 5¢( 0.6%)
HEPATIC FAILURE 1( 0.1% 2( 0.3%)
LIVER DAMAGE 0 2 ( 0.3%)
DIARRHEA 0 1( 0.1%)
HEPATITIS, NONSPECIFIC 0 1( 0.1%)
VOMITING 1{( 0.1%) 0
METABOLIC AND NUTRITIONAL DISORDERS

ANY AE 4( 0.4%) 8¢ 1.0%)
BILIRUBINEMIA : 3( 0.3%) 4( 0.5%)
HYPERVOLEMIA 0 1( 0.1%)
HYPOKALEMIA 0 1( 0.1%)
KETOSIS 0 1( 0.1%)
SGPT INCREASED 0 1( 0.1%)
CREATININE INCREASED 1( 0.1%) 0
RESPIRATORY SYSTEM

ANY AE 8( 0.9%) 8( 1.0%)
PNEUMONIA 4( 0.4% 3¢ 0.4%)
RESPIRATORY FAILURE o - 2 0.3%)
DYSPNEA 0 1( 0.1%)
LUNG HEMORRHAGE 0 1¢ 0.1%)
RESPIRATORY DISTRESS SYNDROME 1( 0.1%) 1( 0.1%)
LUNG EDEMA 1( 0.1%) 0
PULMONARY TUBERCULOSIS REACTIVATED 2( 0.2%) 0
NERVOUS SYSTEM

ANY AE 7( 0.8%) 7( 0.9%)
CEREBROVASCULAR ACCIDENT 0 1 0.1%)
CONVULSION 0 1¢ 0.1%)
DEMENTIA 1( 0.1%) 1 0.1%)
DIZZINESS 0 1( 0.1%)
HEADACHE 0 1( 0.1%)
MENINGITIS 3( 0.3%) 1( 0.1%)
PSYCHOSIS 0 1( 0.1%)
DELIRIUM 2( 0.2%)

INTRACRANIAL HEMORRHAGE i( 0.1%)

CARDIOVASCULAR SYSTEM

ANY AE 9( 1.0%) 6( 0.8%)
SHOCK 2( 0.2%) 2( 0.3%)
SUBDURAL HEMATOMA 0 2(  0.3%)
HEART ARREST 1( 0.1%) 1( 0.1%)
HEART FAILURE 0 1( 0.1%)
ARRHYTHMIA 1( 0.1%) 0
ATRIAL FIBRILLATION 2( 0.2%) 0
HYPOTENSION 1( 0.1%) 0
INCREASED CAPILLARY FRAGILITY 1( 0.1%) 0
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PALPITATION 1( 0.1%) 0

UROGENITAL SYSTEM

ANY AE 1{( 0.1%) 4( 0.5%)
KIDNEY FAILURE 1{( 0.1%) 2( 0.3%)
ACUTE KIDNEY FAILURE 0 1{ 0.1%)
KIDNEY FUNCTION ABNORMAL 0 1( 0.1%)
BODY AS A WHOLE

ANY AE 9( 1.0%) 2( 0.3%)
SEPSIS 0 2( 0.3%)
AIDS 1( 0.1%) [o}
ALLERGIC REACTION 3( 0.3%) 0
ANAPHYLACTOID REACTION 2( 0.2%) 0
CHILLS 1( 0.1%) 0
TUBERCULOSIS AGGRAVATED 1( 0.1%) 0
TUBERCULOSIS REACTIVATED 1{ 0.1%) 0
HEMIC AND LYMPHATIC SYSTEM

ANY AE 2( 0.2%) 2( 0.3%)
LEUKOPENIA 1( 0.1%) 2( 0.3%)
PANCYTOPENIA 1( 0.1%) 0
SKIN AND APPENDAGES

ANY AE 8( 0.9%) 1( 0.1%)
RASH 7( 0.8%) 1{( 0.1%)
URTICARIA 1{ 0.1%) 0
MUSCULOSKELETAL SYSTEM

ANY AE 1( 0.1%) 0
ARTHRALGIA 1( 0.1%) 0

Adverse events resulting in micafungin discontinuation were less frequent in patients who
received > 150 mg/day micafungin for at least 10 days, 4.8% (29/606), in comparison to those
who received a lower dose or shorter duration of therapy, 12.4% (222/1796). The adverse event
profile was similar for both dosing groups.

Medical Officer Comment: This difference was likely due to differences in underlying
disease. The majority of patients who received a minimum of 150 mg/day for at least 10
days were those with HIV/AIDS, while those who received lower doses or durations of
therapy were more likely to have an underlying hematological malignancy, or had
received a HSCT.

Drug-Related Adverse Events Resulting in Discontinuation

Adverse events considered drug-related occurred in 73 of 2402 (3.0%) of micafungin-treated
subjects, and in 68/1980 (3.4%) of micafungin-treated patients. The following table shows the
incidence of adverse events in micafungin-treated subjects. The most common drug-related
adverse events resulting in micafungin discontinuation were rash (0.5%), allergic reaction
(0.3%), abnormal liver function tests (0.3%), and bilirubinemia (0.2%)).
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Table 53. Drug-Related Adverse Events in Micafungin-Treated Subjects (adapted from
Applicant’s Appendix 9.2.1, Clinical Summary of Safety, Update, July, 2004)

BODY SYSTEM (1) FK463
COSTART TERM (N=2402)
ALL SYSTEMS LTI 3.0%)
SKIN AND APPENDAGES
ANY AE 14 0.6%)
RASH 12( 0.5%)
URTICARIA 2 0.1%)
BODY AS A WHOLE
ANY AE 13( 0.5%)
ALLERGIC REACTION 7 03%)
ANAPHYLACTOID REACTION 2 0.1%)
FEVER 2 0.1%)
AIDS 1( 0.0%)
CHILLS 1( 0.0%)
METABOLIC AND NUTRITIONAL DISORDERS
ANY AE 13(  05%)
BILIRUBINEMIA 6(  02%)
ALKALINE PHOSPHATASE INCREASED 3 0.1%)
CREATININE INCREASED 2 0.1%)
ENZYMATIC ABNORMALITY 10 0.0%)
SGOT INCREASED 1( 0.0%)
' DIGESTIVE SYSTEM
ANY AE 1( 05%)
LIVER FUNCTION TESTS ABNORMAL 7 03%)
ANOREXIA 10 0.0%)
HEPATITIS, NONSPECIFIC I( 0.0%)
LIVER DAMAGE 1 0.0%)
NAUSEA 10 0.0%)
HEMIC AND LYMPHATIC SYSTEM
ANY AE 8 03%)
LEUKOPENIA 3 0.1%)
THROMBOCY TOPENIA 3 0.1%)
PANCYTOPENIA 2 0.1%)
NERVOUS SYSTEM
ANY AE 6(  02%)
DELIRIUM 20 0.1%)
CEREBRAL HEMORRHAGE 10 0.0%)
CONVULSION 10 0.0%)
DEMENTIA 1 0.0%)
HEADACHE 1 0.0%)
CARDIOVASCULAR SYSTEM
ANY AE 4 02%)
ATRIAL FIBRILLATION 1( 0.0%)
PALPITATION 10 0.0%)
PERIPHERAL VASCULAR DISORDER I{  0.0%)
PHLEBITIS 10 0.0%)
MUSCULOSKELETAL SYSTEM
ANY AE 2 01%)
ARTHRALGIA 20 0.1%)

RESPIRATORY SYSTEM
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ANY AE 1( 0.0%)
HYPOXIA 1I( 0.0%)
UROGENITAL SYSTEM

ANY AE 1(  0.0%)
ACUTE KIDNEY FAILURE 1(  0.0%)

In the fluconazole-controlled studies, 2.9% (27/932) micafungin-treated and 2.2% (17/787)
fluconazole-treated patients experienced a drug-related adverse event resulting in drug-
discontinuation. The table below summarizes those events for comparison of micafungin and
fluconazole. The profile for drug-related adverse events resulting in discontinuation differed
somewhat between treatment groups. In micafungin-treated patients, the most common events in
this category included rash, bilirubinemia and allergic reaction, delirium and anaphylactoid
reaction. In patients who received fluconazole, the most common events in this category
included abnormal liver function tests, liver damage, and bilirubinemia.

Table 54. Drug-Related Adverse Events Resulting in Drug Discontinuation in Fluconazole-
Controlled Studies (adapted from Applicant’s Appendix 9.2.3, Clinical Summary of Safety,

Update, July, 2004)

BODY SYSTEM (1) FK463 FLUCONAZOLE
COSTART TERM . (N=932) (N=787)
ALL SYSTEMS 27( 2.9%) 17( 2.2%)

DIGESTIVE SYSTEM

ANY AE 1( 0.1%) 9( 1.1%)
LIVER FUNCTION TESTS ABNORMAL 1( 0.1%) 5( 0.6%)
LIVER DAMAGE 0 2( 0.3%)
HEPATIC FAILURE 0 1{ 0.1%)
HEPATITIS, NONSPECIFIC ] 1( 0.1%)
METABOLIC AND NUTRITIONAL DISORDERS

ANY AE 0.4%) 3(  0.4%)
BILIRUBINEMIA 3( 0.3%) 2( 0.3%)
HYPERVOLEMIA 0 1( 0.1%)
CREATININE INCREASED 1( 0.1%) 0
NERVOUS SYSTEM

ANY AE 3( 0.3%) 2( 0.3%)
DIZZINESS 0 1( 0.1%)
HEADACHE 0 1( 0.1%)
DELIRIUM 2( 0.2%) 0
DEMENTIA 1( 0.1% 0
HEMIC AND LYMPHATIC SYSTEM

ANY AE 1{ 0.1%) 1( 0.1%)
LEUKOPENIA 0 1( 0.1%)
PANCYTOPENIA 1( 0.1%) 0
RESPIRATORY SYSTEM

ANY AE 0 1( 0.1%)
DYSPNEA 0 1( 0.1%)
SKIN AND APPENDAGES e
ANY AE 8( 0.9%) 1( 0.1%)
RASH 7( 0.8%) 1( 0.1%)
URTICARIA 1( 0.1%) 0
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BODY AS A WHOLE

ANY AE ' 7( 0.8%) 0
AIDS 1( 0.1%) 0
ALLERGIC REACTION 3( 0.3%) 0
ANAPHYLACTOID REACTION 2( 0.2%) 0
CHILLS 1( 0.1%) 0
CARDIOVASCULAR SYSTEM

ANY AE 2( 0.2%) 0
ATRIAL FIBRILLATION 1( 0.1%) 0
PALPITATION 1( 0.1%) 0
MUSCULOSKELETAL SYSTEM

ANY AE 1( 0.1%) 0
ARTHRALGIA 1( 0.1%) 0

7.1.3.3 Other significant adverse events

»

Adverse Events Resulting in Dose Interruption or Reduction

Adverse events that resulted in dose reduction or interruption were uncommon, occurring in 60
of 1980 (3.0%) micafungin-treated patients. The most common adverse events in this category
were laboratory abnormalities, including increased AST (0.4%), increased creatinine (0.3%),
abnormal liver function tests (0.3%), bilirubinemia (0.2%), and leukopenia (0.2%), as shown in
the table below.

Table55. Adverse Events Resulting in Micafungin Dose Interruption or Reductions in all
Micafungin-Treated Patients (Applicant’s Appendix 10, 120-day Safety Update)

BODY SYSTEM (1) FK463
COSTART TERM : (N=1980)
ALL SYSTEMS 60( 3.0%)

METABOLIC AND NUTRITIONAL DISORDERS

ANY AE 21( 1.1%)
SGPT INCREASED 7( 0.4%)
CREATININE INCREASED S{ 0.3%)
BILIRUBINEMIA 3( 0.2%)
SGOT INCREASED 2( 0.1%)
ALKALINE PHOSPHATASE INCREASED 1{( 0.1%)
BUN INCREASED 1( 0.1%)
CREATININE CLEARANCE DECREASED 1( 0.1%)
HYPERVOLEMIA 1( 0.1%)
LACTIC DEHYDROGENASE INCREASED 1( 0.1%)
PERIPHERAL EDEMA 1( 0.1%)
WEIGHT LOSS 1( 0.1%)

DIGESTIVE SYSTEM

ANY AE 9( 0.5%)
LIVER FUNCTION TESTS ABNORMAL S{ 0.3%)
ANOREXIA 2( 0.1%)
NAUSEA 2( 0.1%)
GASTROINTESTINAL HEMORRHAGE 1{ 0.1%)
BODY AS A WHOLE

ANY AE 8( 0.4%)
ASTHENIA 2( 0.1%)
ABDOMINAL PAIN 1( 0.1%)
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ALLERGIC REACTION 1( 0.1%)
CHILLS 1( 0.1%)
FEVER 1( 0.1%)
INFECTION 1( 0.1%)
PROCEDURAL COMPLICATION 1( 0.1%)
SEPSIS 1( 0.1%)
CARDIOVASCULAR SYSTEM

ANY AE 8( 0.4%)
ARRHYTHMIA 2( 0.1%)
BRADYCARDIA 1( 0.1%)
HEART ARREST 1( 0.1%)
HYPERTENSION 1( 0.1%)
HYPOTENSION 1( 0.1%)
PALPITATION 1( 0.1%)
PHLEBITIS 1( 0.1%)
VASODILATATION 1( 0.1%)
SKIN AND APPENDAGES

ANY AE 8( 0.4%)
PRURITUS 2( 0.1%)
RASH 2( 0.1%)
HERPES SIMPLEX 1( 0.1%)
MACULOPAPULAR RASH 1( 0.1%)
PETECHIAL RASH 1{ 0.1%)
SKIN DISORDER 1( 0.1%)
URTICARIA 1( 0.1%)
HEMIC AND LYMPHATIC SYSTEM

ANY AE 7( 0.4%)
LEUKOPENIA 3( 0.2%)
ANEMIA 1( 0.1%)
CYANOSIS 1( 0.1%)
HEMOLYSIS 1( 0.1%)
THROMBOCYTOPENIA 1( 0.1%)
RESPIRATORY SYSTEM

ANY AE 4( 0.2%)
DYSPNEA 1( 0.1%)
HYPOXIA 1{ 0.1%)
PNEUMONIA 1{ 0.1%)
PULMONARY EMBOLUS 1( 0.1%)
NERVOUS SYSTEM

ANY AE 3( 0.2%)
ANXIETY 1( 0.1%)
DELIRIUM 1( 0.1%)
PARESTHESIA 1( 0.1%)
SPECIAL SENSES

ANY AE 1( 0.1%)
TINNITUS 1( 0.1%)
UROGENITAL SYSTEM

ANY AE 1( 0.1%)
KIDNEY FAILURE 1( 0.1%)

Medical Officer Comments: The effect of dose reduction or interruption in these cases
was not analyzed by the applicant. If an adverse event resolved or improved with dose-
reduction or interruption, attribution to study drug would be more straightforward.

Other significant adverse events not meeting the definition of serious, and not leading to death or
modification of therapy are discussed in the Special Studies section, 7.1.12, by organ system.
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7.1.4 Other Search Strategies

Preclinical studies (summarized in section 3.2), and postmarketing adverse events in Japan
(summarized in section 7.1.17) were reviewed in addition to the safety database for the clinical
studies, for potential safety signals with micafungin. '

The medical officer’s review of caspofungin (Cancidas®) and the package insert, were also
reviewed for comparison to micafungin, in addition to literature searches by the Applicant and
the medical reviewers for potential toxicities related to echinocandins in general, and to
micafungin.

7.1.5 Common Adverse Events

7.1.5.1 Eliciting adverse events data in the development program

For all studies in the safety database, treatment-emergent adverse events were defined as any
adverse event that occurred during the treatment period, any pre-existing condition that worsened
during the treatment period, or any adverse event that occurred within 72 hours after last study
drug administration.

7.1.5.2 Appropriateness of adverse event categorization and preferred terms

Adverse events were coded by body system using a modified Coding Symbols for Thesaurus of
Adverse Reaction Terms (COSTART) dictionary in the safety database. Additionally, for studies
03-7-005 and 98-0-050, and 01-0-124, adverse events were coded using the Medical Dictionary
for Regulatory Activities (MedDRA version 5.0).

Several of the COSTART terms used to identify an adverse event could refer to the same event. -
These events are better discussed in the section on adverse events by organ system or syndrome.
Additionally individual adverse events of significant clinical concern are discussed separately
subsequently.

7.1.5.3 Incidence of common adverse events

The incidence of adverse events in all subjects (patients and volunteers) was 84.4% (2028/2402),
and in all patients was 92.1% (1824/1980). The most common adverse events in subjects who
received micafungin were diarrhea (26%), nausea (25.7%), vomiting (24.4%), fever (23.6%), and
leukopenia (20.9%). The adverse event profile in patients was similar to that of subjects, with the
most common adverse events in patients including diarrhea (31.2%), nausea (29.7%), vomiting
(29.2%), fever (28.2%), leukopenia (25.3%), thrombocytopenia (23.4%), mucositis (22.9%)),
hypokalemia (22.5%), headache (21.5%), and abdominal pain (21 2%).
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7.1.5.4 Common adverse event tables

Table _ summarizes the common (occurring in > 2% subjects) adverse events in subjects and
patients in micafungin safety database. Those events that occurred in more subjects (patients plus
volunteers) than patients are those that occurred in volunteers.These are highlighted in bold font
in the table below.

Table 56. Incidence of Common* Adverse Events in Micafungin-treated Patients and
Subjects**(adapted from Applicant’s Appendices 2.7.4.3.1 and 2.7.4.3.2, 120 day Safety,

Update, July 2004)

Adverse Event Subjects Patients
Body System N=2402 N=1980
COSTART Term

n (%) n (%)
Body as a Whole
Fever 566 (23.6) 559 (28.2)
Abdominal pain 433 (18.0) 420 (21.2)
Infection 354 (14.7) 354 (17.9)
Procedural complication 352 (14.7) 317 (16.0)
Asthenia 311 (12.9) 296 (14.9)
Sepsis 293 (12.2) 293 (14.8)
Chills 240 (10.0) 238 (12.0)
Pain 213 (8.9) 206 (10.4)
Back pain 168 (7.0) 158 (8.0)
Abdomen enlarged 114 (4.7) 114 (5.8)
Allergic reaction 106 (4.4) 106 (5.4)
Graft vs. host disease 77 (3.2) 77 (3.2)
Transfusion reaction 75 (3.1) 75 (3.8)
Face edema 73 3.0) 72 (3.6)
Flu syndrome 54 (2.2) 47 (2.4)
Digestive System
Diarrhea 625 (26.0) 618 (31.2)
Nausea 617 (25.7) 589 (29.7)
Vomiting 586 (24.49) 579 (29.2)
Mucositis 454 (18.9) 454 (22.9)
Anorexia 335 (13.9) 331 (16.7)
Constipation 304 (12.7) 301 (15.2)
Dyspepsia 194 (8.1) 188 (9.5)
Rectal disorder 145 (6.0) 145 (7.3)
Liver function tests abnormal 105 (4.4) 88 (4.4)
Dry mouth/nose 88 (3.7) 85 (4.3)
Stomatitis 71 (3.0) 69 (3.5)
Jaundice 62 (2.6) 62 (3.1)
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- Dysphagia 49 (2.0) 49 (2.5)
Gastrointestinal hemorrhage 47 (2.0) 47 (2.4)
Gastroenteritis 44 (1.8) 44 (2.2)
Melena 44 (1.8) 44 (2.2)
Ileus 42 (1.7) 42 (2.1)
Gastritis 41 (1.7) 41 (2.1)
Gastrointestinal disorder 40 (1.7) 40 (2.0)
Metabolic and Nutritional
Disorders
Hypokalemia 448 (18.7) 446 (22.5)
Hypomagnesemia 387 (16.1) 387 (19.5)
Edema 214 (8.9) 214 (10.8)
Peripheral edema 204 (8.5) 201 (10.2)
Hypocalemia 173 (7.2) 173 (8.7)
Hyperglycemia 166 (6.9) 166 (8.4)
Bilirubinemia 162 (6.7) 161 (8.1)
Hypervolemia 155 (6.5) 155 (7.8)
Hypophosphatemia 145 (6.0) 145 (7.3)
Hyponatremia 132 (5.5) 132 (6.7)
Hypoproteinemia 126 (5.2) 126 (6.4)
ALT increased 136 (5.7) 121 (6.1)
AST increased 135 (5.6) 124 (6.3)
Hyperkalemia 110 (4.6) 110 (5.6)
Alkaline phosphatase increased 103 (4.3) 103 (5.2)
Creatinine increased 89 (3.7) 89 (4.5)
BUN increased 76 (3.2) 76 (3.8)
Dehydration 76 (3.2) 76 (3.8)
Acidosis 68 (2.8) 68 (3.4)
Hypermatremia 5824 58 (2.9)
Lactic dehydrogenase increased 44 (1.8) 44 (2.2)
Hypoglycemia ' 41 (1.7) 41 2.1)
Hyperchloremia 39 (1.6) 39 (2.0)
Nervous System
Headache 463 (19.3) 426 (21.5)
Insomnia 276 (11.5) 274 (13.8)
Anxiety 184 (7.7) 184 (9.3)
Dizziness 146 (6.1) 129 (6.5)
Confusion 119 (5.0) 119 (6.0)
Depression 87 (3.6) 87 (4.4
Somnolence 87 (3.6) 86 (4.3)
Agitation 75 (3.1 75 (3.8)
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Tremor 72 (3.0) 70 (3.5)
Paresthesia 82 (34) 69 (3.5)
Nervousness 65 (2.7) 64 (3.2)
Respiratory System

Cough increased 249 (10.4) 245 (12.4)
Dyspnea 221 (9.2) 219 (11.1)
Lung disorder 162 (6.7) 162 (8.2)
Pneumonia 159 (6.6) 159 (8.0)
Epistaxis 158 (6.6) 156 (7.9)
Rhinitis 161 (6.7) 151 (7.6)
Pharyngitis 135 (5.6) 125 (6.3)
Respiratory failure 83 (3.5) 83 (4.2)
Hypoxia 77 (3.2) 77 (3.9)
Asthma 75 (3.1) 75 (3.8)
Hyperventilation 65 (2.7) 65 (3.3)
Pleural effusion 63 (2.6) 63 (3.2)
Sinusitis 57 (24) 54 (2.7)
Hiccup 53(2.2) 53(2.7)
Hemoptysis 49 (2.0) 49 (2.5)
Lung edema 40 (1.7) 40 (2.0)
Hemic and Lymphatic System

Leukopenia 501 (20.9) 501 (25.3)
Thrombocytopenia 465 (19.4) 464 23.4)
Anemia 313 (13.0) 311 (15.7)
Petechia 83 (3.5 82 (4.1)
Ecchymosis 87 (3.6) 80 (4.0)
Leukocytosis 48 (2.0) 48 (2.40)
WBC abnormal 41 (1.7) 41 (2.1)
Cardiovascular System

Hypotension 239 (10.0) 239 (12.1)
Tachycardia 225 (9.4) 223 (11.3)
Hypertension 200 (8.3) 200 (10.1)
Chest pain 155 (6.5) 150 (7.6)
Vasodilatation 114 (4.7) 97 (4.9)
Phlebitis 97 (4.0) 97 (4.9
Shock 53(2.2) 53 (2.7)
Bradycardia 52(2.2) 52 (2.6)
Skin and appendages

Rash 396 (16.5) 381 (19.2)
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Pruritis 181 (7.5) 176 (8.9)
Skin disorder 106 (4.4) 106 (5.4)
Sweating 77 (3.2) 72 (3.6)
Maculopapular rash 66 (2.7) 62 (3.1
Dry skin 59 (2.5) 55(2.8)
Herpes simplex 57 (2.4) 55(2.8)
Alopecia 48 (2.0) 47 (2.4)
Skin ulcer 45 (1.9) 45 (2.3)
Urticaria 43 (1.8) 43 (2.2)
Urogenital System

Hematuria 117 (4.9) 114 (5.8)
Oliguria 78 (3.2) 78 (3.90
Urinary tract infection 79 3.3) 78 (3.9)
Dysuria 75 (3.1) 74 (3.7)
Kidney failure 50 (2.1 50 (2.5)
Urinary incontinence 46 (1.9) 46 (2.3)
Kidney function abnormal 42 (1.7) 42 (2.1)
Musculoskeletal system

Arthralgia 136 (5.7) 135 (6.8)
Myalgia 60 (2.5) 56 (2.8)
Bone pain 55(2.3) 55(2.8)
Special Senses

Abnormal vision 42 (1.7) 42 (2.1)
Dry eyes 40 (1.7) 40 (2.0)
Ear pain 40 (1.7) 39 (2.0)

* Common Adverse event defined as > 2% in patients or subjects

N= number of patients or subjects (or both)

n (%) = number and percentage of patients and/or subjects with adverse event (patients could
experience more than 1 adverse event within a body system)

Medical Officer Comments: Those adverse events that occurred in volunteers as well as
in patients may be more likely to be drug-related, except for those conditions that occur
commonly in healthy individuals (eg. rhinitis and pharyngitis). The caveat here is that
some of the volunteers were not healthy, but had underlying renal failure (9 volunteers)
or moderate hepatic insufficiency (9 volunteers).
Common Adverse Events in Fluconazole-Controlled Studies
The incidence of adverse events in the fluconazole-controlled studies (03-7-005 (EC), FG463-
21-09(EC), 98-0-050 (prophylaxis) and 97-0-041 (prophylaxis) was 91.6% (854/932) in
micafungin-treated patients, and 90.3% (711/787) in fluconazole-treated patients. The most
common (= 10% in either treatment arm) adverse events are shown in the table below. For those
events that occurred at a rate of > 10% in either treatment arm, the incidence was higher in the
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fluconazole-treated group, except for headache, which was seen at a somewhat higher incidence
in the micafungin treatment group (26.9% vs. 25%).

Table 57. Incidence of Common Adverse Events* in Fluconazole-Controlled Studies

Adverse Event Micafungin Fluconazole
Body System N=932 N=787
COSTART Term

n (%) n (%)
Digestive System
Diarrhea 390 (41.8) 397 (50.4)
Mucositis 366 (39.3) 376 (47.8)
Nausea 363 (38.9) 351 (44.6)
Vomiting 335 (35.9) 337 (42.8)
Anorexia 240 (25.8) 240 (30.5)
Constipation 169 (18.1) 158 (20.1)
Rectal disorder 93 (10.0) 89 (11.3)
Body as a Whole
Fever 332 (35.6) 291 (37.0)
Abdominal pain 223 (23.9) 197 (25.0)
Asthenia 174 (18.7) 196 (24.9)
Infection 183 (19.6) 167 (21.2)
Procedural complication 156 (16.7) 164 (20.8)
Sepsis 119 (12.8) 133 (16.9)
Chills 124 (13.3) 122 (15.5)
Pain 104 (11.2) 95 (12.1)
Metabolic and Nutritional
Disorders
Hypomagnesemia 238 (25.5) 274 (34.8)
Hypokalemia 239 (25.5) 249 (31.6)
Peripheral edema 112 (12.0) 116 (14.7)
Edema 124 (13.3) 115 (14.6)
Hypervolemia 85(9.1) 101 (12.8)
Hyperglycemia 78 (8.4) 96 (12.2)
Hypocalcemia 80 (8.6) 93 (11.8)
Hemic and Lymphatic
System
Leukopenia 384 (41.2) 367 (46.6)
Thrombocytopenia 358 (38.4) 337 (42.8)
Anemia 206 (22.1) 215 (27.3)
Nervous System

120




Clinical Review

Mary E. Singer, M.D., Ph.D.
Micafungin sodium for Esophgeal Candidiasis

Mycamine (Micafungin sodium)

Headache 251 (26.9) 197 (25.0)
Insomnia 183 (19.6) 166 (21.1)
Anxiety 110 (11.8) 97 (12.3)
Dizziness 71 (7.6) 96 (12.2)
Respiratory System

Cough increased 127 (13.6) 130 (16.5)
Rhinitis 95 (10.2) 94 (11.9)
Lung disorder 84 (9.0) 93(11.8)
Dyspnea 76 (8.2) 90 (11.4)
Epistaxis 66 (7.1) 90 (11.4)
Cardiovascular system

Hypertension 103 (11.1) 120 (15.2)
Tachycardia 121 (13.0) 114 (14.5)
Hypotension 95 (10.2) 94 (11.9)
Skin and Appendages

Rash 229 (24.6) 198 (25.2)
Pruritis 104 (11.2) 105 (13.3)

7.1.5.5 Identifying common and drug-related adverse events

An adverse event was considered to be drug-related if it was assessed by the Investigator as
possibly, probably, or definitely related to study drug. Overall, 29.9% (717/2404) subjects
(patients and volunteers) experienced an adverse event considered by the investigator to be drug-
related; while 29.8% (591/1980) patients had a drug-related adverse event. The most common
drug-related adverse events included nausea (2.8%), increased ALT (2.7%), increased AST
(2.6%), headache (2.4%), vomiting (2.4%), and increased alkaline phosphatase (2.0%). The
most common (> 0.5%) drug-related adverse events in micafungin-treated subjects are shown in

the table below.
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Table 58. Common Drug-Related* Adverse Events in Subjects’ Who Received MYCAMINE in Clinical

Trials

Adverse Events ¥ MYCAMINE
(MedDRA System Organ Class and Preferred Term) n (%)
Number of Subjects 2402
Blood and Lymphatic System

Leukopenia ' 38 (1.6)

Neutropenia 29 (1.2)

Thrombocytopenia 20 (0.8)

Anemia 19 (0.8)
Gastrointestinal Disorders

Nausea 67 (2.8)

Vomiting 58 (2.4)

Diarrhea 38 (1.6)

Abdominal pain 23 (1.0)

Abdominal pain upper 11 (0.5)
General Disorders and Administration Site Conditions

Pyrexia 37(1.5)

Rigors 23 (1.0)

Injection site pain 21(0.9)
Hepatobiliary Disorders

Hyperbilirubinemia | 2501.0)
Laboratory Tests

Aspartate aminotransferase increased 64 (2.7)

Alanine aminotransferase increased 62 (2.6)

Blood alkaline phosphatase increased 48 (2.0)

Liver function tests abnormal 36 (1.5)

Blood creatinine increased 14 (0.6)

Blood urea increased 12 (0.5)

Blood lactate dehydrogenase increased 11 (0.5)
Metabolism and Nutrition Disorders

Hypokalemia 28 (1.2)

Hypocalcemia ) 27 (1.1

Hypomagnesemia 27 (1.1)
Nervous System Disorders

Headache 57 (2.4)

Dizziness 16 (0.7)

Somnolence 12 (0.5)
Skin and Subcutaneous Tissue Disorders

Rash 38 (1.6)

Pruritus 18 (0.7)
Vascular Disorders

Phlebitis 39 (1.6)

Hypertension 14 (0.6)

Flushing 12 (0.5)

Patient base: all randomized patients who received at least 1 dose of trial drug
Common: Incidence of adverse event >0.5%.
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*Relationship to drug was determined by the investigator to be possibly, probably, or definitely drug-related.

TSubjects included patients and volunteers
MWithin a system organ class, patients may experience more than 1 adverse event

Medical Officer Comments: We have proposed that this table be included in the final
micafungin labeling. Although the clinical safety summaries, including the 120-day
Safety Update, and most of the individual study reports used COSTART terminology for
coding adverse events, the Applicant proposed drug-related adverse event tables using
the MedDRA terminology in their proposed label of 24 August, 2004.

The incidence of drug-related adverse events in subjects and patients is also shown by
COSTART terminology in the table below. Those adverse events which occurred in more
subjects (patients plus volunteers) than patients were those that also occurred in volunteers, and
are highlighted in bold font below.

Table 59. Most Common Drug-Related Adverse Events* in Micafungin-treated patients and
subjects in Safety Database (adapted from applicant’s Tables 6.1.1 and 6.1.2)

Adverse Event Subjects | Patients
COSTART Terms N=2402 | N=1980
Metabolic and Nutritional disorders:

AST increased 64 (2.7) | 53 (2.7)
ALT increased 63 (2.6) | 48 (2.4)
Alkaline phosphatase increased 49 (2.0) |49 (2.5)
Bilirubinemia 36 (1.5) [35(1.8)
Hypomagnesemia 32(1.3) |32 (1.6)
Hypocalcemia 29(1.2) 129(1.5
Hypokalemia 30 (1.2) | 28(1.4)
Digestive System:

Nausea 69 (2.9) | 59 (3.0)
Vomiting ' 58 2.4) |54 (2.7)
Diarrhea 48 (2.0) |43 (2.2)
Liver function tests abnormal 46 (1.9) | 31(1.6)
Body as a whole: :

Abdominal pain 42 (1.7) | 36(1.8)
Fever 42 (1.7) [39(2.0)
Procedural complication 29 (1.2) | 8(0.4)
Chills 126(1.1) [25(1.3)
Cardiovascular system:

Phlebitis 37 (1.5) [26(1.3)
Vasodilatation 23 (1.0) | 15(0.8)
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Nervous system:

Headache 56 (2.3) 137(1.9)
Hemic and Lymphatic System:

Leukopenia 59(2.5) 159(.0)
Anemia 29 (1.2) [28(1.4)
Thrombocytopenia 23 (1.0) [22(1.1)
Skin and appendages:

Rash 56 (2.3) | 49 (2.5)
Pruritis 24 (1.0) | 20(1.0)

> 1% in either subjects or patients

Medical Officer Comments: Most of these drug-related adverse events occurred in
volunteers except for increased alkaline phosphatase, hypomagnesemia, hypocalcemia,
and leukopenia.

Drug-Related Adverse Events in Fluconazole-Controlled Studies

A total of 27.4% (255/932) micafungin-treated patients and 21.5% (169/787) fluconazole-treated
patients experienced an adverse event which was considered at least possibly drug-related by the
investigator. The most common drug-related events in these studies are shown in the following
table. Those events attributed more frequently to micafungin than to fluconazole included
nausea, vomiting, abdominal pain, fever, chills, increased alkaline phosphatase, hypokalemia,
hypophosphatemia, rash, maculopapular rash, pruritis, leukopenia, anemia, headache, phlebitis,
and injection site inflammation. These events are highlighted in bold font in the table below.

Table. 60. Most Common Drug-Related Adverse Events* in Fluconazole-controlled studies
adapted from applicant’s appendix 6.1.3, Clinical Summary of Safety, Update, July, 2004)

Adverse Events Micafungin | Fluconazole
COSTART Body System and Term N=932 N=787
n (%) n (%)
Digestive System:
Nausea 29 3.1) 23 (2.9)
Diarrhea 21(2.3) 18 (2.3)
Vomiting 20 (2.1 11 (1.4)
Liver function tests abnormal 9(1.0) 13 (1.7)
Body as a whole:
Abdominal pain 21 (2.3) 12 (1.5)
Fever 20 2.1) 5(0.6)
Chills 11 (1.2) 6 (0.8)

Metabolic and nutritional disorders:

AST increased 16 (1.7) 13 (1.7)
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Bilirubinemia 15 (1.6) 14 (1.8)
Alkaline phosphatase increased 14 (1.5) 5(0.6)
ALT increased 13 (1.4) 14 (1.8) -
Hypokalemia 12 (1.3) 9(1.1)
Hypophosphatemia 10 (1.1) 4(0.5)
Skin and appendages:

Rash 25 (2.7) 12 (1.5)
Maculopapular rash 12 (1.3) 0(0)
Pruritis 12 (1.3) 7(0.9)
Hemic and lymphatic system:

Leukopenia 32 (3.49) 13 (L.7)
Anemia 15 (1.6) 9(1.D)
Thrombocytopenia 8 (0.9) 10 (1.3)
Nervous system:

Headache 22 (24) 8 (1.0)
Somnolence 8 (0.9) 10 (1.3)

Cardiovascular system:

Phlebitis 12(1.3)  [6(0.8)

Injection site reactions:

Injection site inflammation 17 (1.8) 10 (1.3)

*>1.0% in either treatment group

The following table shows common drug-related adverse events in the pivotal esophageal
candidiasis study, 03-7-005. In comparison to patients who received fluconazole, drug-related
events which occurred more frequently in micafungin-treated patients included leukopenia,
rigors, fever, infusion site inflammation, headache, rash, and phlebitis, as highlighted in the table
below.
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Table 61. Common Drug-Related * Adverse Events Among Patients with Esophageal Candidiasis (Study 03-

7-005)

Adverse Events © MYCAMINE Fluconazole
(MedDRA System Organ Class and Preferred Term) 150 mg/day 200 mg/day
Number of Patients 260 258
Blood and Lymphatic System

Leukopenia 7 (2.7%) 2 (0.8%)

Neutropenia 3 (1.2%) 1 (0.4%)

Thrombocytopenia 3 (1.2%) 4 (1.6%)

Anemia 3 (1.2%) 4 (1.6%)

Lymphopenia 2 (0.8%) 1 (0.4%)

Eosinophilia 0 2 (0.8%)
Gastrointestinal Disorders

Nausea 6 (2.3%) 7 (2.7%)

Abdominal Pain 5 (1.9%) 4 (1.6%)

Vomiting 3 (1.2%) 4 (1.6%)
General Disorders and Administration Site Conditions

Rigors 6 (2.3%) 0

Pyrexia 5 (1.9%) 1 (0.4%)

Infusion Site Inflammation 4 (1.5%) 3 (1.2%)
Laboratory Tests

Blood Alkaline Phosphatase Increased 4 (1.5%) 4 (1.6%)

Aspartate Aminotransferase Increased 2 (0.8%) 4 (1.6%)

Blood Lactate Dehydrogenase Increased 2 (0.8%) 3 (1.2%)

Transaminases Increased 2 (0.8%) 1 (0.4%)

Alanine Aminotransferase Increased 1 (0.4%) 5 (1.9%)
Metabolism and Nutrition Disorders

Hypomagnesemia | 0 I 3 (1.2%)
Nervous System Disorders

Headache 7 (2.7%) 3 (1.2%)

Dizziness 1 (0.4%) 2 (0.8%)

Somnolence 1 (0.4%) 7 (2.7%)
Psychiatric Disorders

Delirium | 2 (0.8%) I 2(0.8%)
Skin and Subcutaneous Tissue Disorders

Rash 8 (3.1%) 5(1.9%)

Pruritus 3 (1.2%) 3 (1.2%)
Vascular Disorders

Phlebitis 11 (4.2%) 6 (2.3%)

Patient base: all randomized patients who received at least 1 dose of trial drug

Common: 20.5% in either treatment arm.

*Relationship to drug was determined by the investigator to be possibly, probably, or definitely drug-related.
O Within a system organ class patients may experience more than 1 adverse event.

Medical Officer Comments: We have proposed that this adverse event table be included
in the final product labeling for micafungin in the ADVERSE EVENTS section.
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The following table shows common drug-related adverse events in the Candida prophylaxis
study, 98-0-050. Those events more common in the micafungin treatment arm included
neutropenia, anemia, febrile neutropenia, thrombocytopenia, vomiting, dyspepsia,
hyperbilirubinemia, hypokalemia, hypophosphatemia, decreased appetite, and rash, as
highlighted in the table below.

APPEARS THIS WAY
ON ORIGINAL
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Table 62. Common Adverse Events Related* to Study Drug in Clinical Study of Prophylaxis of Candida
Infection in Hematopoietic Stem Cell Transplant Recipients (Study 98-0-050)

Adverse Events ' M;({)CAIX;INE i‘:)l:)cona;zole
mg/day ) mg/day .
(MedDRA System Organ Class and Preferred Term) n (§A’) n (%)
Number of Patients 425 457
Blood and Lymphatic System Disorders
Neutropenia 5 (1.2%) 4 (0.9%)
Anemia 4 (0.9%) 3 (0.7%)
Febrile neutropenia 4 (0.9%) 1(0.2%)
Leukopenia 4 (0.9%) 2 (0.4%)
Thrombocytopenia 4 (0.9%) 5(1.1%)
Gastrointestinal Disorders
Nausea 10 (2.4%) 12 (2.6%)
Diarrhea 9 (2.1%) 14 (3.1%)
Vomiting : 7 (1.6%) 5(1.1%)
Abdominal pain 4 (0.9%) 3 (0.7%)
Dyspepsia 3 (0.7%) 1 (0.2%)
Constipation 1 (0.2%) 3 (0.7%)
Hiccups . 1 (0.2%) 3 (0.7%)
Abdominal pain upper 0 3 (0.7%)
General Disorders and Administrative Site Conditions
Pyrexia 4 (0.9%) 5 (1.1%)
Mycosal inflammation 1 (0.2%) 3 (0.7%)
Rigors 1 (0.2%) 5(1.1%)
Fatigue 0. 5(1.1%)
Hepatobiliary Disorders
Hyperbilirubinemia | 12 (2.8%) I 11 (2.4%)
Laboratory Tests
Alanine aminotransferase increased 4 (0.9%) 9 (2.0%)
Aspartate aminotransferase increased 3 (0.7%) 9 (2.0%)
Liver function tests abnormal 3 (0.7%) 6 (1.3%)
Blood creatinine increased 1(0.2%) 3 (0.7%)
Drug level increased 1(0.2%) 3 (0.7%)
Transaminases increased 1(0.2%) 4 (0.9%)
Metabolism and Nutrition Disorders
Hypokalemia . 8 (1.9%) 8 (1.8%)
Hypophosphatemia 6 (1.4%) 4 (0.9%)
Hypomagnesemia 5(1.2%) 6 (1.3%)
Hypocalcemia 4(0.9%) 4 (0.9%)
Appetite decreased 3 (0.7%) 0
Nervous System Disorders
Headache 4 (0.9%) 4 (0.9%)
Dysgeusia 3 (0.7%) 1 (0.2%)
Dizziness 0 5(1.1%)
Skin and Subcutaneous Tissue Disorders
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Rash 6 (1.4%) 4 (0.9%)

Pruritus 4 (0.9%) 3 (0.7%)
Vascular Disorders

Flushing 1 (0.2%) 6 (1.3%)

Hypotension 1 (0.2%) 4 (0.9%)

Patient base: all randomized patients who received at least 1 dose of trial drug

Common: >0.5% in either treatment arm.

*Relationship to drug was determined by the investigator to be possibly, probably, or definitely drug-related.
) Within a system organ class patients may experience more than 1 adverse event.

Medical Officer Comments: We have recommended that this table be included in the
ADVERSE EVENTS section of the final product labeling for micafungin.

7.1.5.6 Additional analyses and explorations

Drug-Related Adverse Events by Dose

The applicant analyzed drug-related adverse events by dose, comparing subjects who received >
150 mg/day micafungin for > 10 days (or > 3 mg/kg for subjects weighing

<40 kg) to subjects who received lower doses or a shorter duration of micafungin. Overall, 222
of 606 (36.6%) subjects who received a minimum of 150 mg/day micafungin for at least 10 days
experienced a drug-related adverse event, in comparison to 495 of 1796 (27.6%) subjects of
patients who received a lower dose or duration. The most common drug-related adverse events
are shown by micafungin in the table below. Those events which occurred more frequently at the
higher dose/duration of micafungin are highlighted in bold font.

PPEARS THIS WAY
AP ON ORIGINAL
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