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significance level, 201 patients per treatment group would provide 80% power to
demonstate that micafungin is non-inferior to fluconazole with a non-inferiority margin

of 10%.

Because a MFAS was added in the protocol amendment, the number of patients in each
treatment group was increased to 230, to ensure that at least 201 treated patients per
group had confirmed EC, based on an 11 % difference in the FAS and MFAS populations
in the FG463-21-09 study.

Analysis Sets

Full Analysis Set (FAS): All randomized patients who received at least one dose of
study drug. This was the primary efficacy set as defined by the Applicant. The FAS was

also the Safety Set.

Modified Full Analysis Set (MFAS): All randomized patients who received at least one
dose of study drug and had confirmed EC at baseline. Analysis of this set for efficacy
was considered a supportive analysis by the Applicant.

Per Protocol Set (PPS): All randomized patients who reeeived at least one dose of study
drug, had confirmed EC at baseline, who had both baseline and EOT endoscopy, and who
had no major protocol deviations. Analysis of this set for efficacy was considered a
secondary analysis by the Applicant.

Study Results
Patient Disposition

A total of 776 patients were screened to obtain the 523 patients who were randomized in
the study at 35 investigational sites in South Africa, Brazil, and Peru. Most (71%)
patients were enrolled in South Africa, followed by Brazil (17%) and Peru (12%).

The study populations are summarized in the table below. A total of 265 patients were
randomized to micafungin, and 5 patients did not receive study drug; while 258 patients
were randomized to fluconazole and all randomized patients received at least one dose of
study drug.

Table 5. Summary of Patient Disposition (Applicant’s Table 1, study report)
Treatment Group
Micafaugin . Fluconazole
Pararmeter {n=168} te=358

All Baudowized Fationts 265 {L00.0%) 258 (100.0%)
Full Zuchysis Bet (Dafery Sery 280 (RR. 1%} 258 (153.0%)
Yefiodified Full Auslysis Set 230 (83.0%) 215 {83.3%)
Per Protocol Set 185 (71.3%) 102 {74 4%)

Pifient base: all randomized patients.
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Reasons for Exclusion from the Per Protocol Set

A total of 189/265 (71.3%) patients who received micafungin and 192/258 (74.4%)
patients who received fluconazole were included in the Per Protocol Set. Reasons for
exclusion in the PPS are shown in the table below. The most frequent reason for
exclusion was lack of confirmed EC at baseline in both treatment groups, 51/265 (19.2%)
of those who received micafungin, and 48/258 (18.6%) of those who received
fluconazole.

Table 6. Reasons for Exclusion from the Per Protocol Set (Applicant’s Table 2, study

Patient base: all randomized patients.

report) o3
Treatment Group g.

Micafengin | Fluconazole -

Rencon (u=165) (n=258) Q

Received <10 doces of study dmg 22 (8.3%) 13 (505} o0,

D mot beve confitnied ssophages] condidizsis af beseling 531{19.2%) 48 (18.6%) (o)
Did not have 3 baceline sudior end of therapy endoscopy performed 25 84%: 21 (8.1%) '(B'
Had additional sajor peotocol devistisns 2 4U.8%) 3 (1.3%) 0

3

<

Additional major protocol deviations included in Table - above, included EOT
endoscopy performed 2 days prior to last dose of study drug (1 micafungin patient);
concomitant Herpes simplex or cytomegalovirus esophagitis (1 micafungin patient and 1
fluconazole patient); > 3 prior episodes of EC (1 fluconazole patient); and unacceptable
use of prior or concomitant medications (1 fluconazole patient).

Medical Officer Comments: The overall proportion of patients excluded from the
PPS was similar for both treatment groups, and the reasons for exclusions were
proportionately similar.

Study Completion

Seventy seven (77%) of micafungin-treated patients completed the study in comparison

to 83% of fluconazole-treated patients. Patient status at the end-of-study is shown in the
following table.

Table 7. Patient Status at End of Study (Applicant’s Table 4, study report)

Treatment Groug |
Micafangin Fluronszole
Statuz (n—ZSX}
Lopplated Stady I
Deafty
Last o foflow-ug
Ofher

Priient base: all mrdomized patients.

n=totd] nmber of patieats mrdemirad o sach meviment group.

Other: stady drg was not adminisiersd £5 nteafinzin peiients), amenduens | wns ot agpooved at the L‘.me
the patient conmpiatad fe stady, g0 4-wesk postireptragny visi Res not incudad {3 micsfuesin patenss |

2 fmcenazole patisnss), Tasaline infaction was ne wonfinged {1 micxfungin padens), md mrhdﬂwal of
consen {1 micafimgin patiznd).
Soupce; Tzble 13,11 and Appendiz 14.4.1.1.
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Medical Officer Comments: The proportions of patients who died and who were
lost to follow-up were similar for the two treatment groups.

Treatment discontinuation

In the micafungin treatment group, 232/260 (89.2%) patients completed therapy in
comparison to 234/258 (90.7%) patients in the fluconazole treatment group.

The reasons for treatment discontinuation are shown in the table below.

Table 8. Treatment Discontinuation (adapted from Applicant’s Table 5, study report)

Micafungin Fluconazole
N=260 N=258
Completed Therapy 232 (89.2) 234 (90.7)
Discontinued Therapy 28 (10.8) 24 (9.3)
Reasons for Treatment Discontinuation:
Discontinuation due to Adverse Event: 17 (6.5) 12 (4.7)
- Drug-related adverse event 6 (2.3) 1(0.4)
- Adverse event resulting in death 10 (3.8) 9(3.5)
Discontinuation due to withdrawn consent 2 (0.8) 0
Discontinuation due to non-compliance with 5(1.9) 4(1.6)
protocol
Lack of efficacy 2 (0.8) 6(2.3)
Other 2 (0.8) 2(0.8)

N= number of patients in FAS

Other: Herpes virus infection (1 micafungin patient); non-compliance (1 micafungin
patient); concomitant Herpes esophagitis (1 fluconazole patient); patient too ill to
participate (1 fluconazole patient)

Medical Officer Comments: A somewhat higher proportion of patients who
received micafungin required study drug discontinuation due to adverse events in
comparison to those who received fluconazole, 6.5% and 4.7%, respectively.
Additionally, more of the adverse events resulting in drug discontinuation were
considered drug-related in the micafungin treatment group, while the overall
proportion of discontinuations due fo adverse events which resulted in death were
similar for both groups.

Patient Demographics

Overall, most patients enrolled in this study were black, 356/518 (68.3%) and female,
271/518 (52.3%). The patient distribution by race and gender was similar for both
treatment groups, although a somewhat higher proportion of female patients received
fluconazole. This difference was not statistically significant. The mean age for patients in
both treatment groups was approximately 37 years old. Patient demographic data is
shown in the following table.
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Table 9. Patient Demographics (Applicant’s Table 6, study report) 5’
Treatment Group | g_
Sfcafungin Fluconazole
Parameter (n=260) (=258} E)U
Bizce L
Cacasian WA 35 (13.6%) a
Blitk VIS 178 (6505} =2
Mestizn 12 20 (31,35 (o)
: ther 14 {5:4%) {5 o
Gewdar
M 131450.4%) 64505 0
Femals ) 143 655.0%)
Age fyears) O
Mean £ 55 3722103 3521116 C
Fange 17.010 820 17.610872.0 <3

Patiezt buse: all rendoauized prttents who mcsived at lezat one dose of sy drnug (Fell Aradysis Set)
n=tord pamber of patients i each Fedmient SRR,

5D standard deviziion.
Othier includes verbedim semes of Cape Colored g4mztn:ﬁ.mgm and 2 fuconnzole pesiemtsy, Colored

{3 micfmzin md § fuconzsole patents), Mvedvived Faon (2 micafimgin and  Suonrazole patients),

Mnlatto (¥ wicafungin and 7 Bucoanrede petiets), and Multisacial (¢ micafingin patiend).

Underlying Disease

Most patients in each of the treatment groups had underlying HIV disease (suspected or
confirmed). A total of 245/260 (94.2%) patients had HIV in the micafungin group, and
241/258 (93.4%) patients had HIV in the fluconazole group. Baseline CD, counts for
patients with HIV are shown in the table below.

Table 10. HIV Disease Status for Patients in Study 03-7-005

Micafungin Patients with

Fluconazole Patients with

Parameter
HIV HIV
N=245. N=241
*Mean CD, Count + SD 109 + 191 cells/mm’ 110 + 182 cells/mm’

*Median CD, count

39

37

*CDy count range

0-1609

0-1419

Patients receiving

22/245 (9.0%)

30/241 (12.4%)

Antiretroviral Therapy
*data derived directly from database

Medical Officer Comments: Although the mean CD, counts were similar between
treatment groups, there was a wide range of CDy counts within each group. The
median CD4 count was low (37-39 cells/mm’) for each treatment group,
indicating a highly immunocompromised population among patients with HIV.

Other Underlying Diseases
Overall, 32 patients in this study (15 patients who received micafungin and 17 who

received fluconazole) had underlying diseases other than HIV, as shown in the following
table.
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Table 11. Primary Underlying Disease (adapted from Applicant’s Table 13.2.2, study

report)

Primary Underlying | Micafungin Fluconazole Total
Disease N=260 N=258 N=518
HIV 245 (94.2) 241 (934 486 (93.8)
Diabetes mellitus 4 (1.5) 1(0.4) 5(1.0)
Bacterial sepsis 0 1(0.4) 1(0.2)
Malignancy 4 (1.5) 9 3.5 13 (2.5)
Immune disorder 1(0.4) 1(0.4) 2(0.4)
Lung disorder 3(1.2) 1(0.4) 4 (0.8)
Other 3(1.2) 4(1.6) 7(1.4)

Medical Officer Comments: proportionately more patients in the fluconazole
group had malignancy listed as the primary underlying disease 3.5%, in
comparison to 1.5% in the micafungin group. Depending on whether these
patients were receiving chemotherapy or transplant, the fluconazole group may
have had more sicker patients overall than those in the micafungin group,
however the number of patients with malignancy was small (9 in fluconazole and
4 in micafungin group), and overall efficacy outcome for each group would not be
expected to differ significantly on this basis.

Baseline Esophageal Candidiasis

Baseline endoscopic mucosal grade, mean EC symptom grade score, and number of prior
EC episodes was similar in both treatment groups at baseline, as shown in the next table.
Most patients had a mucosal grade of 1 or 2 at baseline; while 75/260 (28.8%)
micafungin-treated and 63/259 (24.4%) fluconazole-treated patients had severe EC at
baseline. Most patients in each treatment group had no prior episodes of EC.

Table 12. Characteristics of Esophageal Candidiasis at Baseline (adapted from
Applicant’s Table 7, study report)

Parmeter Micafungin ' Fluconazole
N=260 N=258
Baseline Mucosal Grade:
1 87 (33.5) 96 (37.2)
2 98 (37.7) 99 (38.4)
3 75 (28.8) 63 (24.4)
Total EC Symptom Grade:
Mean + SD 42 +1.84 434198
Range 1.0t0 9.0 1.0t0 9.0
Number of Prior EC
Episodes
0 225 (86.5) 225 (87.2)
1 25 (9.6) 23 (8.9)
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| 2 | 7.7 | 6(2.3)

SD= standard deviation

Medical Officer Comments: In the applicant’s analysis, no significant difference
was noted between treatment groups for baseline mucosal grade (p-value=

0.499).

Oropharyngeal Candidiasis at Baseline

The incidence of OPC at baseline was similar in the micafungin group, 88.5% (230/260),
and the fluconazole group, 88.8% (229/258) at baseline. Mean OPC grades were also
similar at baseline in the micafungin (mean 4.2 + 2.86) and fluconazole (mean 4.2 =+ 2.80)
groups.

Fungal Cultures at Baseline

Candida albicans was the most common organism identified at baseline, found in
233/236 (98.7 %) micafungin-treated patients with a positive culture, and in 226/227
(99.6 %) fluconazole-treated patients with a positive culture. Culture results were
negative in 29/260 (11.2%) patients randomized to micafungin, and in 31/258 (12.1%) of
those randomized to fluconazole. Other Candida species were found in 12/260 (4.6%)
patients randomized to micafungin, and 13/258 (5.0%) of those randomized to
‘fluconazole. Most of these organisms were co-isolated with C. albicans. Baseline fungal
culture data is shown in the table below.

Table 13. Baseline Fungal Culture Data (FAS) (medical officer’s analysis from database)

Baseline Candida isolate (s) | Micafungin Fluconazole
=260 N=258
n (%) n (%)
No organism isolated 31 (11.9) 27 (10.5)
Candida albicans 222 (85.4) 218 (84.5)
C. albicans and C. glabrata | 5 4
C. albicans , C. glabrata, 1 1
and C. krusei
C. albicans and C. 1 0
inconspicua .
C. albicans and 1 ~ 1
C. tropicalis
C. albicans and C. krusei 0 2
C. albicans, C. glabrata, 0 1
Candida sp., and '
C. tropicalis
C. kefyr 1 0
Candida species 3 2
C. parapsilosis 0 1
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N= number of patients in FAS

n (%) = number and proportion of patients with isolate or combination of isolates at
baseline

Medical Officer Comments: The number of non-ablicans Candida isolates in
each treatment group was low, and conclusions regarding the use of micafungin
Jor treatment of non-albicans isolates will be limited. Additionally, the applicant
noted in the study summary that 3 patients had non-Candida fungi isolated at
baseline (Saccharromyces cerevisiae and Trichosporon beiglei each in 1
micafungin and 1 fluconazole patient;, and Cryptococcus neoformans in 1
fluconazole patient). These patients were not located in the database.

Prior Antifungal Therapy

The use of systemic antifungal therapy within 14 days of receipt of the first dose of study
‘medieation was reported in 11/260 (4.2%) micafungin-treated, and 7/258 (2.7%)

fluconazole-treated patients. Non-systemic (topical) antifungal therapy was reported in

10/260 (3.8%), and 16/258 (6.2%) micafungin- and fluconazole-treated patients,

respectively.

Medical Officer Comments: A similar proportion of patients in the micafungin
group, 21/260 (8.1%) patients and in the fluconazole group, 23/258 (8.9%)
patients received either topical or systemic antifungal therapy in the 2 weeks
preceding the first dose of study medication. Because patients were excluded if
they received topic antifungal therapy within 48 hours or systemic therapy within
72 hours of receiving the first dose of study medication, the use of prior
antifungal therapy probably did not influence efficacy outcomes.

Concomitant Antifungal Therapy
The use of antifungal therapy during the study is shown in the following table .

Table 14. Concomitant Antifungal Therapy

Antifungal Therapy Micafungin Fluconazole
N=260 N=258

During Treatment with

Study Drug

Systemic 0 2(0.8)

Non-systemic (topical) 1(0.4) 3(1.2)

During Post-treatment

Period

Systemic 44 (16.9) 30(11.6)

Non-systemic (topical) 14 (5.4) 8 (3.1

Medical Officer Comments: If a patient required a systemic or topical antifungal
agent during the treatment period (dosing with study drug), the patient was to be
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discontinued from study drug therapy. More patients in the fluconazole group
required treatment with another antifungal agent in the treatment period.

Antifungal therapy was not prohibited in the post-treatment period, and the
proportion of patients who received systemic antifungal therapy during this time
Jframe was higher for those who received micafungin than those who received
Sfluconazole. The use of systemic antifungal therapy during the post-treatment
period may confound the analysis of relapse, unless patients who received
antifungal medications during this time were counted as relapses.

Other Concomitant Medication

Antibacterial agents were used concomitantly in 130/260 (50%) micafungin- treated, and
in 116/258 (45%) fluconazole-treated patients. Antituberculous medication use was also
similar in each group, with concomitant use in 50/260 (19.2%) micafungin-treated, and
55 (21.3%) in fluconazole-treated patients. Systemic antiviral agents (including
antiretroviral agents were used concomitantly in 27/260 (10.4%) micafungin-treated, and
in 33/258 (12.8%) fluconazole-treated patients.

Medical Officer Comments: The concomitant use of antibacterial,
antituberculous, and antiviral drugs was similar in both treatment groups, and
the use of other concomitant medications was also similar for the two treatment
groups.

Efficacy

Primary Endpoint- Endoscopic Response at End-of-Therapy

Endoscopic cure (success) was achieved in 228/260 (87.7%) of patients treated with
micafungin and in 227/258 (88.0%) of patients treated with fluconazole. The 95%
confidence interval around the treatment difference of -0.3% (micafungin minus
fluconazole cure rates) was [-5.9%, 5.3%]. Because the lower limit of the confidence
interval was < 10%, micafungin was shown to be non-inferior to fluconaozle for this
primary endpoint in the FAS. Similar cure rates were observed in the MFAS, and higher
cure rates in the PPS. For all three analyses, the lower limit of the confidence interval was
within the bounds of the pre-specified non-inferiority margin of 10%.
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Table 15. Endoscopic Response at End-of-Therapy (Applicant’s Table 8, report
summary)

Treatment
95% CI for
the
Treatment Difference
Treatment Micafungin Fluconazole Difference
Outcome
Full Analysis n=260 n=258
Set
Success 228 (87.7%) 227 (88.0%) ~-0.3% [-5.9%,
5.3%]
Failure 32 (12.3%) 31 (12.0%)
Mucosal Grade 7 (2.7%) 10 (3.9%)
>0
Not Evaluable 25 (9.6%) 21 (8.1%)
Modified Full n=220 n=215
Analysis Set
Success 191 (86.8%) 188 (87.4%) -0.6% [-6.9%,
5.7%]
Failure 29 (13.2%) 27 (12.6%)
Mucosal Grade 6 (2.7%) 10 (4.7%)
>0
Not Evaluable 23 (10.5%) 17 (7.9%)
Per Protocol n=189 n=192
Set
Success 183 (96.8%) 182 (94.8%) 2.0% ['2'821'
Failure 6 (3.2%) 10 (5.2%)
Mucosal Grade 6 (3.2%) 10 (5.2%)
>0

Patient base:

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 confirmed esophageal candidiasis
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.

Endoscopic cure: mucosal grade=0 at end of therapy.

n=total number of patients in each treatment group in each analysis set.
95% Confidence Interval: the 95% CI for the difference in success is
based on the large sample normal

approximation.

Medical Officer Comments: In the FAS and MFAS, the most common reason for
treatment failure in both treatment groups was patient non-evaluability, which
was due primarily to premature discontinuation due to adverse events.

Secondary Efficacy Endpoints
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Clinical Response at EOT

The applicant defined clinical success as “cleared” or “improved” for symptoms of EC
(odynophagia, dysphagia, and retrosternal pain). Clinical failure included “unchanged”,
“worse”, and not evaluable. Clinical success is shown in the table below.

APPEARS THIS WAY
ON ORIGINAL

APPEARS THIS WAY
ON ORIGINAL
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Table.16 Clinical Success at EOT (“Cleared” or “Improved”) (adapted from

Applicant’s Table 8, study report)

Clinical Micafungin Fluconazole Treatment 95%

Response Difference* Confidence
Interval

FAS N=260 N=258

Success 245 (94.2) 244 (94.6) -0.3 % [-4.3%, 3.6%]

Cleared 239 (91.9) 237 (91.9) 0

Improved 6(2.3) 72.7) -0.4 %

MFAS N=220 N=215

Success 206 (93.6) 206 (95.8) 22 % [-6.4%, 2.0%]

Cleared 200 (90.9) 199 (92.6) -1.7%

Improved 6 (2.7 7(3.3) -0.6 %

PPS N=189 N=192

Success 187 (98.9) .189 (98.4) 0.5 % [-1.8%, 2.8%)

Cleared 184 (97.4) 183 (95.3) -1.5%

Improved 3(1.6) 6(3.1) -0.5%

N= number of patients in analysis set
FAS=full analysis set; MFAS= modified full analysis set; PPS=Per Protocol set

Medical Officer Comment: Most patients with clinical success in both treatment
groups had resolution of clinical symptoms (“cleared’), 91.9% in each treatment
group in the FAS. If patients whose clinical symptoms had only improved were
considered clinical failure, the clinical success rates would still be > 90% for
both treatment groups for each analysis set. Efficacy results from this secondary
endpoint support the conclusions drawn from the primary outcome measure,

endoscopic cure at EOT.

Clinical failure was predominantly due to patient non-evaluability in the FAS analysis
sets, with 13/15 (87%) failures due to non-evaluability in the micafungin group, and
10/14 (71%) failures due to non-evaluability in the fluconazole group. In the FAS 1/258
(0.4%) patients treated with fluconazole had symptoms that were worse than baseline;
while none of the 260 (0%) micafungin treated patients had worsening or symptomatic
progression at the end-of therapy. Two of 260 (0.8%) micafungin-treated patients and
3/258 (1.2%) fluconazole-treated patients had EC symptoms that were unchanged at the
EOT.

Overall Therapeutic Response

Overall therapeutic success was defined by the applicant as Clinical Success (“cleared” or
“improved”), plus mucosal response (endoscopic response in comparison to baseline) of
“cleared” or “improved” at the end of therapy. Overall Therapeutic Response is shown in
the table below.
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Table 17. Overall Therapeutic Response at EOT (adapted from Applicant’s Tables
13.4.4.1.1,13.4.4.1.2, and 13.4.4.1.3)

Overall Micafungin Fluconazole Treatment 95%
Therapeutic Difference Confidence
Response Interval

FAS N=260 . N=258

Success 227 (87.3) 225 (87.2) 0.1 [-5.6%, 5.8%]
Failure 33.(12.7) 33(12.8)

MFAS N= 220 N=215

Success 190 (86.4) 187 (87.0) -0.6 [-7.0%, 5.8%]
Failure 30 (13.6) 28 (13.0)

PPS N=189 N=192

Success 182 (96.3) 181 (94.3) 2.0% [-2.2%, 6.3%]
Failure 73.7) 11 (5.7)

N=number of patients in analysis set
FAS= full analysis set; MFAS= modified full anlysis set; PPS= per protocol set

Medical Officer Comments: The Applicant analyzed EC relapse in patients with
overall therapeutic success. However, in the medical officer’s opinion, only
patients with overall therapeutic cure, defined as those patients with an
endoscopic grade of 0 and clinically “cleared” at the end-of-treatment would be
more appropriate for relapse eviluation, as shown below.

These data were re-analyzed using the definition above for overall therapeutic cure,
endoscopic cure (grade 0) plus clinical cure (“cleared”), as shown in the table below.
These data support the conclusions drawn from the primary efficacy analysis.

Table 18. Overall Therapeutic Cure at EOT in FAS (Analysis by Medical Officer and
Statistical Reviewer)

| Micafungin Fluconazole Treatment 95%
N=260 N=258 Difference Confidence
(Micafungin- Interval
Fluconazole)
n (%) n (%)
Overall 223 (85.8) 220 (85.3) 0.5 [-5.6, +6.6%)]
Therapeutic
Cure*

* Overall therapeutic cure was defined as patients with endoscopic grade 0 and clinical

“cleared” at EOT.
n (%) = number and proportion of patients with overall therapeutic cure.

Medical Officer Comments: The proportion of patients with overall therapeutic
“cure” did not differ significantly from the proportion with overall therapeutic
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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.

Incidence of Relapse

Relapse was assessed at 2 weeks and 4 weeks post-treatment for patients who had overall

therapeutic success (endoscopic grade 0 plus clinically “cleared” or “improved”). This
analysis was performed by the applicant in two ways: excluding missing values and

including missing values as failures (relapse). These analyses are shown in Tables 19 and

20 below.

Table 19. Incidence of Relapse during Post-treatment Period (excluding Missing Values)

(applicant’s Table 10, report summary)

. Treatment Group
Poztiveatment Visit Micafiengin Flnrorazale P-Value

Pelapee at 2-Week Visit 135285 (6.3%) &I0E (3.3%) (313

Pelapse 51 4-Week Visit' 177185 (9.2%6) 147188 {7 4%} 488

Relapse throngh Wesk 4 ¥isit® IERE £15.2%0) 2LALS (1E3%) 0257
Modifled Full Anzlysis Set

Feslapse a: 3-Week Visit E70 (5.3%) AT £3.19) p.743

Relapse ot 4-Week Visit' 13/154 {3 4%4) 13154 {8.4%6) 0821

Relapye through Wesk 4 Yisit® 23E63 (13.5%) 2035013.5%) 0.721
Per Protocal Set

Relspize ar 3-Week Vislt B4 £3.5%0) ZEAE {4.29%) 0787

Relspse az 4-Wask Visit' . 12148 {8.3%) 127143 {8.1%6% 0518

Relspse through Week 4 Visit® 2357 (13.4%) IO (12395 0.78%

Patient biaze: Intidence of relapse was assessed ondy Sor patients with an overshl therapeutic respopse at the
end of therapy and 8 postirestment evaleasion,

Full Analyzis Set: a2l randomitzed patients who received st lanst one dose of stdy dmg.

Mlodified Fail Analysis Set: all rendontized patients who recetved at least one dose of smudy dmig and kad a
pesisive histology or cytology ot baseline.

Per Protocol Zet: all yandomized patients who receivad at lesst 10 doses of stady drug, who had corfirmed
escplingeal candidiasis at baseline, who bad a bazeline snd end of therapy endoscopy pardfonned, and who
did pot have major protorol devistions.

n=toral nunsber of patiauts in 2ack treatment group in each anslysis vt

P-value iz based-on the CMH test contwiling for ponied cenrer.

The -week patiens evaluaifon was trested 85 no relapse if it wss not dene and the 4-weeek patient
evalustion wss assessed 82 oo ralapse and the patient did not recefve aay systemic anifumrst medication
durfrg postiresnnant,

‘Patients thss relapsad st the Jaweek postrestment visit are mof juciuded in fhe doweek postrestment
smalysts.

“Fatierts that were not 2 relapee st week 2 and did pot ave 8 4-week nssessment aze ancluded froms the
qualysis,
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Table 20. Incidence of Relapse during the Post-treatment Period (including Missing
Values as Relapses) (Applicant’s Table 11, study report)

Freatment Group :
Positreatment Visit Micafungin ¥lu wle PValue
Fult Analysis Set
Relapse ar 2 Week Visit 3327 (15.4%9) 354225 {11.1%) 0.168
Relapse a2 +-Week Visit! 2492 (12.5%) FTH00 (13.5%%) 0888
Eelapse thransh Weak 4 Visit SO722T {26 53%0) 520225 23.1%) 0424
Modified Fult Anslysis Set
Relzpse a2 2-Waek Visit 20/F90 {15.3%) 237 {12.3%) 0418
Relapse az +-Week Visit' 20086k (12.4%5) 247164 (14.6%) 0.764
Relapse thraugh Weak 4 Visit $R/ES0 {25 556) 4TIET £25.1%) 0.261
Per Protocol Set
Relspse ai 2-Week Wisit 2TEER {14.8%) 23181 {12.7%%) 0.55%
Belapse at 4-Weak W fsit! TWESE (12.3%) IWEEE (F4.6%) 0.8685
] Relapse through Week 4 Visit 46/EE2 {23.3%) 46181 £25.4%) 0875
Patient bass: Iucideace of relapse was aszessed ondy for patients witls au cearzll therapeutic response at the

=04 of therapy.
Full Anslysis Set: 53 randoziized patients who zeceised at least tue dose of stady drag,
Modified Full Ansbysiz Sar. sll randomized parfents who recaived at least one dose of stedy &g aod had 2

pozitive liztology or cytelegy st bazeline.
Per Protocol Ser off madombzed patiants wlzo recefved at least L0 deses of stady drug, who had confirmed
asophazes! candidinsix at baseling, who hsd 4 basaline and »ud of therapy endoscopy perfonred, snd whe

&id mot have major protoced deviations.
=zotal number of prtionts in each treatnent group in ssch analysis set.
Poyalze is based en tha T3H test coptrolling for pooled ceptar.
The 2-week pasien: evafpagon was feated a5 0o relagse if it was not dene and the d-week patiew
evalnation was sssessed az mo relapse and the patent did not receive amy systemdc antifonpst muedicarion

during postirestzent.
YPatients that relapsed at the 2-week postipeatment visit sre me: inchuded fn the 4-week postirestment

zomlysiz,

Medical Officer Comments: Relapse data was re-analyzed below evaluating only
patients who had both clinical and endoscopic cure, rather than those with
clinical and endoscopic cure or improvement. In the medical officer’s opinion,
patients who did not have complete resolution of EC at the end-of-therapy, were

not appropriate for relapse evaluation.

The statistical reviewer evaluated relapse in patients with overall therapeutic success
(using the definition of “cleared” for both clinical and endoscopic responses), counting
patients as relapses if relapse evaluation was not performed, if the patient died or was
lost to follow-up, or if the patient received systemic antifungal therapy post-treatment.

This analysis is shown in the following table.
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Table 21. Relapse at 2- and 4- weeks Post-treatment in Patients with Overall Therapeutic
Response in MFAS (Statistical Reviewer’s Analysis from Database)

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: Relapse rates in this analysis were somewhat higher
in comparison to those reported by the applicant in Table 20 above, because
patients who received systemic antifungal therapy post-treatment were all
counted as having relapse in this analysis. A few of these patients received
systemic antifungal prophylaxis post-treatment, but were counted as relapses
because any systemic antifungal therapy would confound the analysis of relapse.
Although not statistically different from the fluconazole treatment group, relapse
rates at 2 weeks, 4 weeks or cumulative rate at 4 weeks were only slightly higher
Jor the micafungin treatment group. Treatment of EC with either micafungin or
Jluconazole while clearly efficacious at the EOT, resulted in relapse (cumulative)
in about one-third of patients by 4 weeks post-treatment. This is not wholly
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unexpected in patients who were not receiving antiretroviral therapy or
antifungal prophylaxis.

Mycological Response at EOT
In the MFAS, patients who had confirmed esophageal candidiasis, 188/22 (85.4%) of

patients treated with mycafungin, and 181/215 (84.2%) of those treated with fluconazole
had mycological eradication or colonization at the end-of —therapy. The applicant’s
analysis is shown in the next table. The overall mycological response rate is similar to the
endoscopic response rate if eradication and colonization are combined.

Table 22. Mycological Response at End-of-Therapy (Applicant’s Table 17, study report)

AdoD ejqissoq Jsag

Treatment Gronp
Mycological Response Micafungiv Flucowazofe:
Fnﬁ&ml‘ms Sat
] i) 58
Erndication 179 {58.8%%) 185:473.3%)
Fessistenca {Colonizating) 42 (36254 31 (52.00%)
Dersistence {Presumed Colonimtion} FLLTH ) 3 (3 1%6)
Persistence {Juvsziva) g 1’"4 1% 3 Sﬁ’x,)
3ot Bunlunbis 24003 éﬂ 300789
Modified Full Arvadysis Set
1 220
Emmdfication 148 687.3%3
Persistence {Coloaienting) 4 (18.2%5%
Begsistene {Prestoned Codondeaion} (3850
Persistenps {Pwsive) 502 T%)
. Mot Evluabia 22 (800 it .42
Ber Protocol Sat
n 189 1%
Emdicstion 141 745% 148 {778%5
Parsiztence {Colomizatiog) IB{GEN 25 (33.0%)
Pezsistenca {Presumed Codonivazion} & (1% B (4.255)
Persistence {Invesive) 5 {325 543.2%)
Pofient baze:

Full Amalysis Set: 2t randamized patients who received 2t Jeast one Gose of stady dnig.
Wodified Full Analysis Set: @l randomized petients who rezeived af [ezst one dose vfstudy drag med had 2

pesitive ldstology or cyindogy f bzselice.

Per Protoced Set: ol medemizad patents whe raosived a3 feest 10 doses of stady dnsg, who bad confizmed

esophazaal cxndidingds at basaline, who lizd » baseline and snd of tesapy: embn,mpv perfoemed, 228 w0
aviations.

did mat haws iajor peotocsl
- netatal nantber a¥tatiants fn eack trearment grovp fix ezch anslviis st
Medical Officer Comment: Combination of the categories mycological
eradication and colonization is appropriate, because EC is an invasive fungal
disease, and many patients will remain colonized but asymptomatic after effective
therapy. The applicant did not explain presumed colonization and those patients
were not counted among those with eradication or colonization at EOT in this

analysis.

Further analysis was performed using the MFAS to correlate the primary endpoint,
endoscopic response to mycological response. These data are shown in the table below.
Overall 188/220 (85.5%) micafungin-treated patients were both endoscopically cured and
had mycological eradication or colonization, in comparison to 184/215 (85. 6%)
fluconazole-treated patients. Discordant results were observed in 8 patients in the
micafungin group and in 9 patients in the fluconazole group.
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Table 23. Correlation of Mycological and Endoscopic Response at EOT (MFAS)
(medical officer’s analysis)

Micafungin-treated Patients | Endoscopic Success EOT Endoscopic Failure EOT
N= 220

Mycological Success* 188 (85.5) 4 (discordant)
Mycological failure 4 (discordant) 24(11.4)
Fluconazole-treated Patients

N=215

Mycological Success* 184 (85.6) 5 (discordant)
Mycological Failure 4 (discordant) 22 (10%)

Endoscopic success= grade 0

Endoscopic failure = > grade 0 or not evaluated

Mycological Succes = eradication or persistence (colonization), or presumed colonization
Mycological Failure = persistence( invasive), not evaluated

The mycological response at EOT (eradication, colonization, or persistent invasion) is
shown by endoscopic reponse at EOT for each treatment group to further evaluate
reasons for discordance between mycological and endoscopic response, in the table
below.

Table 24. Correlation of Endoscopic and Mycological Response at EOT in MFAS
(Medical Officer’s Analysis from database)

Endoscopic | Mycological | Mycological | Mycological | Mycological | Not

Response Eradication | Colonization | Persistence | Colonization | Evaluated

EOT EOT EOT (invasive) (presumed) | EOT
EOT EOT

Micafungin-

treated

Patients

N=220

Success 145 (65.9) 39 (17.7) 3(1.4) 4 (1.8) 0

Failure* 3(1.4) 1(0.5) 3(14) 0 22 (10.0)

Fluconazole-

treated

Patients

N=215

Success 151 (70.2) 25 (11.6) 4(1.9) 8 (3.7) 0

Failure* 4 (1.9 1(0.5) 6(2.8) 0 16 (7.4)

*endoscopic failure included any patient with endoscopic grade > 0, or not evaluated at

EOT
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Medical Officer Comments: Reasons for discordant outcomes are not clear, but
only 8 micafugin-treated and 9 fluconazole-treated patients had discordant
outcomes overall. For patients with mycological success, but endoscopic failure,
only 1 patient in each group was reported as not evaluated endoscopically (and
counted as endoscopic failure).For a patient to be evaluated for mycologic
response, endoscopy was required to obtain esophageal brushing for culture,
histology and cytology, so it is not clear why these patients did not have an
endoscopic response recorded. However, overall conclusions would not be
changed because this occurred in only 2 patients. For patients with mycological
failure, but endoscopic success, all of the patients with discordant outcomes had
been evaluated mycologically.

Mycological Response by baseline Candida isolates

At baseline, only 12 micafungin-treated patients, and 13 fluconazole-treated patients had
non-albicans Canidida isolates at baseline. Four of the 12 micafungin-treated patients
had a single Candida isolate at baseline (1 patient with C. kefyr and 3 with Candida sp.);
while the others had mixed infections with C. albicans and other Candida species. In
addition, 4 of the 13 fluconazole-treated patients had a single Candida isolate at baseline
(1 patient with C. krusei, 1 patient with C. parapsilosis, and 2 patients with Candida sp.);
while the others had mixed infections with C. albicans and other Candida species.
Outcomes at end-of-therapy and at 2- and 4-weeks post-treatment are shown for patients
with non-albicans isolates in the table below.

Twenty seven patients in the fluconazole treatment group and 31 patients in the
micafungin treatment group had no organism isolated at baseline in the FAS. Outcomes
for these patients are not included in this analysis.

Table 25. Outcomes by baseline Candida isolate (FAS) (medical officer analysis from
database)

Patient Baseline isolate Endo- Overall Mycological | Relapse | Relapse
number scopic .| Therapeutic | Response week 2 | week 4
Cure EOT | Response EOT PT PT
EOT*
Fluconazole-
treated
patients
2545001 C.albicans C. krusei | Cleared Success Eradication | No No
0314500 C.albicans Unchanged | Failure Persistent N/A N/A
C.glabrata invasive
03145014 C.albicansC.glabrata | Cleared Success Eradication | No No
03235002 C. krusei Cleared Success Colonization | No No
03235003 C.albicans Unchanged | Failure Persistent N/A N/A
C.glabrata invasive
C.tropicalis
Candida sp.
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03235006 C.albicans Unchanged | Failure Persistent N/A N/A
C.tropicalis invasive
Table 25. (continued) Outcomes by baseline Candida isolate (FAS) (medical officer
analysis from database)
03235018 C.albicans Cleared Success | Eradication No Yes
C. krusei
10305004 C.albicans Cleared Success | Colonization No No
C.glabrata
10375002 Candida sp. Not Failure | Not evaluated Not Not
evaluated done | done
10375004 Candida sp. Cleared Success | Persistent Yes Yes
invasive
10545002 C.albicans Not Failure | Eradication No No
C.glabrata evaluated
10685009 C.parapsilosis | Cleared Success | Colonization No No
(presumed)
11635002 C.albicans Cleared Success | Colonization No No
C.glabrata
C.krusei
Micafungin-
treated Patients
0325015 C.albicans Not Failure | Not evaluated Not Not
C.glabrata evaluated done | done
03245011 C.albicans Cleared Success | Eradication No No
C.inconspicua
03245014 C.albicans Cleared Success | Colonization No Yes
C.glabrata
C. krusei
10375001 Candida sp. Cleared Success | Eradication No No
10375003 Candida sp. Cleared Success | Colonization No No
10435002 C.albicans Cleared Success | Eradication No No
C.tropicalis
10475001 C.albicans Cleared Success | Colonization No No
C.glabrata
10705059 C. kefyr Cleared Success | Eradication No No
10745044 Candida sp. Cleared Success | Eradication No No
11645004 C.albicans Unchanged | Failure | Persistent Not Not
' C.glabrata invasive done | done
11645001 C.albicans Cleared Success | Colonization No No
C.glabrata
11645006 C.albicans Cleared Success | Colonization No No
C.glabrata

PT= post-treatment
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Outcomes at end-of-therapy and at 2-and 4-weeks post treatment for patients with
baseline C. albicans alone or with non-albicans Candida are compared in the following
table.

Table 26.Summary of Outcomes for Patients with Candida albicans vs. non- albicans
Candida isolates at baseline (FAS) (Medical Officer’s Analysis from database)

Micafungin | Micafungin Fluconazole | Fluconazole
N=222 N=12 N=218 N=13
(C.albicans) | (non-albicans (C.albicans) | (non-albicans
Candida) Candida)
Endoscopic Cure | 195 (87.8) |10 (76.9) 195 (89.4) 8 (61.5)
EOT
Overall treatment | 194 (87.3) | 10 (76.9) 193 (88.5) 8 (61.5)
success .
Mycological 196 (88.2) | 10(76.9) 196 (89.9) 8 (61.5)
eradication or
colonization

Medical Officer Comments: This was a subset analysis, subject to all the
inherent limitations of post-hoc analyses, and the number of patients with non-
albicans isolates in this study was too small to draw any firm conclusions about
the treatment of esophageal candidiasis in patients with non-albicans Candida
isolates at baseline. However, for the primary endpoint, endoscopic cure,
mycological eradication, and overall treatment success, overall outcomes for

patients with non-albicans isolates were lower within each treatment group than
for those with Candida albicans.

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 27. Endoscopic, Clinical, and Mycological Outcomes for Esophageal Candidiasis at End-of-

Treatment
Treatment MYCAMINE Fluconazole % Differencet
Outcome* 150 mg/day 200 mg/day . (95% CD
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
Cure

223 (85.8%)

220 (85.3%)

0.5% (-5.6, +6.6%)

Mycological
Eradication

141/189 (74.6%)

149/192 (77.6%)

-3.0% (-11.6, +5.6%)

*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

APPEARS THIS WAY
ON ORIGINAL
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Ororpharyngeal Candidiasis (OPC) Outcomes

The change in total clinical signs and symptom score of oropharyngeal candidiasis from
baseline to end-of-therapy was a secondary endpoint in this study. The OPC clinical signs
and symptoms score was discussed above. The mean and median OPC score at baseline,

and at the end-of-therapy were similar for the two treatment groups.

Table 28. Changes in Total Clinical Signs and Symptom Score of OPC from Baseline to

End-of-Therapy (Applicant’s Table 15)

Treatment Group
Scheduled Visit Micafungin Fluconazole
Baszelina
n 59 236
Mean £ 5D 42 £32.86 43 +2.50
Median 440 4.0
) FRange Sl2 B1o 13
Exd of Therapy
z 249 409
Meaan £ 5D 322333 02+G:59
Medim 13¢] eA4]
Fange Dtad Zptl
:Changs from Baseline
3 248 48
ean £ 5D 382274 381285
Median &0 40
Rsngs -12 ta -12 to §

AdoD sjqissoq ysog

Patient byse: all sandomized patiects who received at least one dose of stady dmg {Fuell Anslysis Ser}
n=total nimber of patients in-exch teannent groug.
S0 standard deviation.

Medical Officer Comments: For clinicians, a more useful outcome measure for
treatment of OPC would be overall percentage of patients with baseline OPC with
without OPC at EOT and 2- and 4-weeks post-treatment. This analysis is shown

below.

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
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Jfrequently 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
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.
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Safety Analysis

Drug Exposure

Drug exposure in the full analysis set is shown in the following table. The mean and
median number of days for both micafungin and fluconazole treatment groups was
approximately 14 days. The mean and median cumulative dose of fluconazole was higher
than that for micafungin because of the difference in dosing (200 mg/day for the former,
and 150 mg/day for the latter).

Table 29. Drug Exposure in FAS (adapted from Table 13.3.1)

Parameter Micafungin Fluconazole
N=260 N=258

Duration (days):

Mean + std. deviation 14.3+3.68 14.7+3.62

Median 14.0 14.0

Range (min. to max. days) | 1-33 2-29-

Cumulative dose (mg):

Mean =+ std. deviation 2121.9+ 544.85 2904.7+717.58

Median 2100 2800

Range (min. to max. in mg) | 150-4800 400-5600

FAS= full analysis set
N= number of patients in FAS
Std. deviation= standard deviation of the mean

Adverse Events
Adverse events in this study are summarized in the table below.

Table 30. Summary of Safety in Study 03-7-005

Safety Parameter Micafungin Fluconazole
N= 260 N=258
n (%) n (%)
Any AE 202 (77.7) 186 (72.1)
Any Drug-Related AE 72 (27.7) 55(21.3)
Any SAE 35 (13.5) 24 (9.3)
Any Drug-Related SAE 3(1.2) : 1(0.4)
Discontinuation due to AE | 16 (6.2) 10 (3.9)
Discontinuation due to 6(2.3) 2 (0.8)
drug-related AE
Deaths 30 (11.5) 28 (10.9)

AE= adverse event; SAE= serious adverse event
N= number of patients in safety set (FAS)
n= number of patients with AE, SAE or death
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The most common adverse events in micafungin-treated patients were phlebitis (15.4%),
fever (13.1%), diarrhea (10.4%), pneumonia (9.6%), and headache (8.5%). Common
adverse events which occurred in at least 5% of patients in either treatment group are
shown in the following table.

Table 31. Incidence of Most Common* Adverse Events in Study
(adapted from Table 19, study report 03-7-005)

Treatment Group

Body System Micafungin Fluconazole

COSTART Code (n=260) (n=258) P-Value
Any Adverse Event 202 (77.7%) 186 (72.1%) 0.156
Body as a Whole
Abdominal Pain 12 (4.6%) 20 (7.8%) 0.148
Fever 34 (13.1%) 22 (8.5%) 0.119°
Cardiovascular System
Phlebitis 40 (15.4%) 12 (4.7%) <0.001
Digestive System
Diarrhea 27 (10.4%) 29 (11.2%) 0.779
Nausea 20 (7.7%) 23 (8.9%) 0.636
Vomiting 18 (6.9%) 18 (7.0%) 1.000
Hemic and Lymphatic System
Anemia 11 (4.2%) 19 (7.4%) 0.137
Leukopenia . 16 (6.2%) 12 (4.7%) 0.561
Nervous System
Headache 22 (8.5%) 21 (8.1%) 1.000
Insomnia 9 (3.5%) 13 (5.0%) 0.393
Respiratory System
Pneumonia ' [ 25 (9.6%) | 13 (5.0%) | 0.063
Skin and Appendages
Rash [ 17 (6.5%) [ 7 (2.7%) ] o.o058

Patient base: all randomized patients who received at least one dose of
study drug (Safety Set).

*Common: experienced by at least 5% of the patients in either treatment
group.

n=total number of patients in each treatment group in the Safety Set.
P-value is based on Fisher's Exact test.

Within a body system, patients may have reported more than one event.
Source: Table 13.5.1 and Appendix 14.4.4.1.

Medical Officer Comments: A number of adverse events occurred more
[frequently in micafungin-treated patients. The applicant reported that the p-value
was < 0.10 for phlebitis, pneumonia, and rash, as well as for other less common
events including thrombophlebitis and chills.

Drug-Related Adverse Events

A total of 72/260 (27.7%) patients who received micafungin and 55/258 (21/3%) patients
who received fluconazole had a drug-related adverse event as determined by the
investigator. The most common micafungin-related adverse events which were more
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frequent in the micafungin group than the fluconazole group were phlebitis (3.8%), rash
(4.2%), leukopenia (3.8%), headache (2.7%), chills (2.3%), and abdominal pain (2.3%).
The incidence of common drug-related adverse events is shown in the table below.

APPEARS THIS WAY
ON ORIGINAL .

APPEARS THIS WAY
ON ORIGINAL
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Table 32. Incidence of Common* Drug-Related adverse events (Applicant’s Table 20,
Study Report)

. ! Tresiment Group
Body System . Micafongin Flucounazole
; . COSTART Cotle {n=260) il {0=258)
Sy Adverse Event ' TE{7.7%) 3501
Body as 2 Whele
"Abdpatnnt Dean 5 [3.3% L5
Cidls 6 25% 0 [00%;
Faver S (L0%) IG5
| Proceiinsl Complication 5 (L% 311,29 o
Cardiovascalyr Syxten.
Palehitis [ 10385 | [TEEE) g_
Bigesfive Svsfem
Tiver Funchon Tests Abrormal 3125 {65 g
Nauses 6 (235} 7275
Soitng T 4 {18%) g;
Hemic and Tymphatic Sysfem Senn
Arenda ' FL5% I (15%; o)
Loukopania. 0.3 8% 11 3% (_ﬁ-
| Thsomhocytopenia - 311.2%; 4{1.8%
Metabiolic snd Mutritional Disorders 0
Filealiie Dhoepkatass Inrreasad EXORED) T (L%
Fpranenesem {005 3L3%) (®)
Lactic Befydragense Mrrensed 3{L2% O
SGOT moewsed Z (B.E%) <
SGPT Increased 3 (0%
[ Rervois Sydem
Fealerhe ] T Ty I Lo
Somnalsnce | % (0% | 7 R2.0%
Sldn and Appendages
Pragitis . [ 3(L5%: I YRS
Bash | 11 14.25%) | LT

Patient base: all mbdoneized patients who recsived af lerst ove dose of sudy dsg (Safety Sef),

Commorn: experienced oy st fazst 1% of tha patients in sither weatuent growp. -

Bfated: ay Toxst possibly nelated in the opinior of the fevesigabor.

n=toted wamber af petients in eack reaimsent group in the Safty Set.

SGOT: serum ghtmai: oxsloacetic ransumingse; SGRT: serum glutamdc pyauvic tansaingse,

Provedural comglicasion: inchides burning ¢ infusion site (F micafmgin patient) and inflammation at dup
site {4 miicsfimgin parients and 3 Huconnzole prtients).

Witkin & body sysfan, pedieats may bave repusted mons fhen one evens.

Medical Officer Comments: Drug-related adverse events were more common in
patients who received micafungin than in those who received fluconazole. Those
events that occurred more frequently in micafungin-treated patients were
abdominal pain, chills, fever, procedural complication, phlebitis, abnormal liver
Sfunction tests, leukopenia, increased alkaline phosphatase, headache, and rash.

Deaths

A total of 30 of 260 (11.5%) patients in the micafungin treatment group died during the
study; while 28 of 258 (10.9%) patients died in the fluconazole group. Except for two
patients in each treatment group, the deaths occurred in the post-treatment study period.
Only one death in each group was attributed to study drug as having a “possible”
relationship (Micafungin-treated patient 10655006 described in narrative summary
below). No deaths in the study were attributed to fungal infection in either treatment arm.

The following table lists the primary causes of death in the study. Narrative summaries

for each patient who received micafungin, and who died study in the study are provided
below.
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Table 33. Primary Causes of Death in Study 005 (adapted from applicant’s Tables 21 and
13.5.11)

Primary Cause of Death Micafungin Fluconazole
(COSTART Term) N=260 N=258
n (%) n (%)
Any Cause 30 (11.5) 28 (10.9)
Pneumonia 6(2.3) 5(1.9
Pulmonary tuberculosis, 5(1.9) 2 (0.8)
reactivated
Tuberculosis, reactivated 4(1.5) 1(0.4)
AIDS 4 (1.5) 6(2.3)
Acute Kidney failure 2(0.8) 1(0.4)
Heart failure 2 (0.8) 1312
Apnea 1(0.4) 0 (0)
Arrhythmia 104 0(0)
Kidney failure 1(0.4) 2 (0.8)
Respiratory distress 1(0.4) 0(0)
syndrome
Respiratory failure 104 00
Sepsis 1(0.4) 2 (0.8)
Shock 1(0.4) 3(1.2)
Anemia 0(0) 1(04)
Hypokalemia 0(0) 104
Lung edema 0(0.4) 1(04)

N= number of patients in FAS
n (%)= number and percentage of patients

Medical Officer Comments: Most deaths in both treatment arms were secondary
to infection (pneumonia or tuberculosis, or AIDS). Deaths due to tuberculosis
were more common in the micafungin group, than in the fluconazole-treated
group, while the baseline numbers of TB cases were similar in both groups, 38 in
the micafungin group, and 36 in the fluconazole group. Additionally, deaths due
fo respiratory adverse events, including respiratory failure, apnea and ARDS,
although infrequent were reported in the micafungin treatment arm, but not in the
Sfluconazole arm of the study.

The primary and contributing causes of death, as well as other adverse events and
laboratory abnormalities that occurred in patients who died in this study are shown in the
table below. Notably, acute liver failure was considered a contributing factor in the
death of 1 micafungin-treated patient who died of MDR tuberculosis. Renal failure and
heart failure were considered contributing factors in the death of a patient treated with
micafungin who died of pneumonia. Similarly, anemia was considered a contributing
factor in the death of 3 micafungin-treated patients.
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APPEARS THIS WAY
ON ORIGINAL

APPEARS THIS WAY
ON ORIGINAL

APPEARS THIS WAY
ON ORIGINAL

429



oty

Arpewzouqe

31410093]9 uonerLqy

ON 919438 ‘ATH IB[NOLOUS A [4 ! 0ST 0 ¢00S | 7901

ApyiEn AIH ainjiey HesH L1 14! 001¢ 181 9v0S | LSOl
stso[noIaqmy

ApeAIun AIH Areuowrng £ [4 00¢ 91 SvOS | LSOT
sIso[noIaqu)

Apeun AIH Areuowng 1T 14! 001¢ 8 1¥0S | LSOl

Aleun AIH SImjrey MesHy 144 14! 001¢ |44 9206 | LGOI
sIso[naIaqm)

ON AIH Areuourng 8¢ 14! 001¢ LT SI0S | LSO

ON BIXUIE)) g1 AN 9¢ 14! 001¢ £l 8005 | #10I
eroowmaud

ON SUON [ennsIou] 0¢ 14! 001¢ 01 1208 | €¢E0

ON ouoN |  jooys ondag 11 01 0051 T ST0S | €T€0
sanjrey

ON ATH Aroyendsoy 9 € 0S¥ 4 810S | ¥520

(eruadonnou)
ON (g1) adnjie] [euoy 6l 61 0§8¢ £l 910§ | ¥ST0
(Juowssasse (skep)
101E31S9ATT) s10198] qeaq uonemn(g (8w) asoQ curu/s[e0) Ioqunp
parelyd Sumnquo) | osne)) Arewnd | Jo Ae( JuStIeal], sATIER[NUINY) unoD D woned [ 9N

Aep/3w (G T UISUNIEOIJA] PIAISORT OYM SJUBLR] $00-L-C0APTIS UI STIBI( € S[qel.

(Wwnrpos uISunJesIp) SUIURIAN
siserpipue)) [eadqdosy 10J WNIpos UISUNJeoIA
‘AUd “A'N ‘18uIS g A
MITASY TedTuI[y




Iey

Lanyrey
“JeuaI faInjIey 1eay
ON ‘worssargord ATH BIIOWNAUJ L1 91 00¥C 2UOop 10N LEOS | 9901
SIso[noIoqM)
B ON uorssargoxd ATH Areuowng I¢ 14! 001¢ SUop 10N 9¢0¢ | 9901
oseasIp AIH
ON OTUOIYD JO BIUAUY | JO SUIUASIOM Ll 14! 001¢ SUOP JON 810S | 9901
eruowrnaud
ON SUON -otduolyg 9T 14! 001¢ S0P 10N LT10S | 9901
sI1so[noIaqm)
ON uoissardord ATH Areuourng 6T 14! 0017 | =uopioN £00S | 9901
ATH
9[qIssod SUON | JO uoIssardor el Tl 0081 0 900¢ | S901
(yuowissosse (sAep)
107e31)SOAUI) yea uoneIn(g (Buwr) aso(q | (guuruy/sy[e0) nqunn
(pate[ey | siojoey Sunnginuo)) | asne) Arewrrd | Jo Aeg JUQUI)BI], SAnB[MWNY) | IUNOD H(ID juoned | QU

Kep/3ur (5| WISUTGROIA PIAISOSI OYM SFUSHEJ S00-L-€0 APTUS Ul SGred(] (pONUnUod) ¢ S[qeL

(wnipos UISUnJeorjA)) SUIIBIAA
sIserprpue)) [ea8ydosy 10] WNIpos UISUNJeoIjA

‘dud “A'W 18w g AN

MIATY TeOTTTTD)




(4397

. SUOTJBOIPAW
[euonIpen nnz
ON Surunsuoo,, ‘ATH | SIN[ie] [BUSI INOY L1 6 0S¢el 81 [0S | ¥LOT
ON SUON dDd 14! 3! 0s6l 4! LY0S | 0LOT
ON | ®eruoue SUIUASIOA | QINJIE] [UAI ANOY 6¢ 14! 001¢ SU0p JON 205 | 0L01
(Asdojne Aq aunjrey
ue3Io-1mn)
sIso[noIoqMm)
ON QUON Jo Suruesiop 61 14! 0017 Suop 10N 0105 | 0L01
(ddd
eraownaud 71u41400
ON SUON sysdoounaug 61 4! 001¢ SUop 10N ¥00S | 0L0T
(yuowussasse . (sAep)
107831SOA) qrea(q uonem(J (Buwr) aso( | (gwmuys[eo) |  JaquunN
(PRI | SI019B Sunnquyuo)) osne)) Arewunld | Jo Ae(@ | JUSUNBALL, dAIRIIINY) | JUNOD (] Juoned | NS

Aep/3u (G UISUNJEOIIA] POATSOI OYM SJUSTE] SO0-L-£0 APMIS UI syyeaq(PANUnUOD) ¢ S[qe]

(wmipos urSunyestpy) SUTBOAA

siserprpue)) [eo8ydosy 10J WNIPOS UISUNJROTIA]
‘aud “a'n 1esws g A
MIIAY [BITUI[)




eey

"UISUNfDIIU 0] SSDUPID]DA JO UOIDUIUAIAP S, A0IDS1ISDAUL 2Y] YIIM 224D | 43YJoYM
pai0u 240y [ ‘MO[2q pap1a04d SILDUUINS 241D LIDU 2y} Ul puv UiSunfporu oy diysuonvjad jpyuaiod Jo sisdjpup 2y 10 papunofiuoo
A1y31y a.4v snyy pup ‘sayipuLIouq 21]0qviau puv ‘uoudiioul ‘suondafur onsmuniioddo yim siusrpd ur x2)dui0 240 SaSDO Y]

S0 15O “a03p3ysaaur oy Aq upSunfvorut 03 pagvjad A1qissod pa.tapisuod som dnodd siy) ur syipap ayj Jo auo Ku) "SIV fo suoypoyduiod
apduynut 01 anp Louvioadxa afi] 01 pi3a.4 ypim sisoudoad 4100d Laaa v 24y 0) pa1oadxa aq pnom ‘Yons sv puv ‘Adv4ay) [D414042.413uD
Bu1a1200.4 Jou 2.49m spud1pd 253Yy3 Jo 150U ‘A PUOIIPPY UOISSaLAANSOUnU] 242425 SULIDOIPUL ‘()¢ MOJq 242M JSOUL PUD 07

MOJaq SJUNod K pvYy dnois jusuipay urSunfporu ayg ui paip oym suzijod ayg fo om ng o ‘AJQUION :SIUIWWO)) 42ILfJ() [PPIY

ON AIH eruommnaud 3! 01 006 LS 6006 | SOTT
ON SUON ATH Sutussiom 53 14! 001¢ SUop 10N S00¢ | S9T1
J}o0ys | 3o0ys [eHo}oRyNNW
orustoaodAy sigurust
ON pooys ondag Snonaraqny, 143 S 0SL 6¢ 6005 | ¥9T11
Al 9318 OWIOIPUAS SSOXSIP
ON | ‘ewoozessisodey] |  Atojendserymnpy 9 S 0SL L9 ¥00S | $911
ON SISO[NoIaqn[, stsdog 6¢ 14! 001¢ 0¢ v00S | €911
ON BIUSTY | ATH JO SUIUeSIOM LT 1T 06T1¢ 6 6005 | SLOT
ATH ‘s1so[noraqm
Arewowrjnd
ON paroadsng | aunjrey A1orendsoy 8 L 0501 444 LOOS | SLOT
SIso[noxaqMm
ON | 2mjie] JOAI[ MOV | JUB)SISAI SNIP-DINA L1 S 0SL L6 SE0S | ¥LOT
(Juswssosse (sAep)
107e311S0AUI) sI10308,J qreaQ uoneIn (8wr) aso( | (gumu/s[[ao) |  IoquInN
iparedy Sunnquuo)) osne)) Arewrird | Jo Ae | JUSUIEBOL], SATRINIINY) | JUNOD $(1D juaned | aNg

Aep/3w (T TISUNJEOIJA PIAIROAT OYM SJUSTIE] $00-L-£0 APIS UI SY3a(Panunuod) f¢ S[qe],
(wnrpos uISunyestA) SUresAN

siseIpipue)) [ea3ydosy I0] WnIpos USunjeorjy

‘AUd “q'N “1e8uIS " Arejy

MITASY [BoIUI[D)



Clinical Review

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

Micafungin sodium for Esophgeal Candidiasis
Mycamine (Micafungin sodium)

Narrative Summary for Death in Micafungin-treated Patient Possibly Related to
Study Drug

Patient 10655006 was a 33 year-old black South African male with HIV and a CD4
count of 0 cells/mm3. He was not receiving antiretroviral therapy. He received
micafungin 150 mg/day for 12 days for EC. Baseline conditions included suspected
tuberculosis, cachexia, hypokalemia, oral leukoplakia, SIADH, chest pain and insomnia.
At the time of study enrollment the patient was receiving metoclopramide, augmentin and
cotrimoxazole, which were continued. Adverse events reported during micafungin
treatment included anorexia and arthralgia. Micafungin was stopped on day 12 due to
HIV progression and the patient died on day 13. The cause of death was reported as
progression of HIV, and no autopsy was performed. The investigator considered the
death possibly related to micafungin. Additional concomitant medications included
rifafour (), amitryptyline, amikacin, paracetamol (), potassium chloride, zolpiderm,
clothiapine, cyrpoheptadine and diclofenac (topical). The patient also received a blood
transfusion on day 11 due to hemoglobin incorrectly reported as 7.4 g/dL. Laboratory
values obtained during the study are shown in the table below. Additionally, AST, ALT,
total bilirubin and alkaline phosphatase were normal at baseline and during treatment.

Laboratory Values* for Patient 10655006

Study Day | WBC Hemoglobin | Platelets | BUN Creatinine | Albumin
(x 10%) (g/dL) (x 10%) (mg/dL) | (mg/dL) | (g/dL)

Baseline | 2.7 12 174 42 12 1.8

Day 8 2.9 13 98 23 1.1 2.8

*normal laboratory values are shown in Appendix 10.

Medical Officer Comments: The only significant laboratory value reported was a
decreased platelet count of 98 on day 8. No additionally laboratory values were
available. Death due to HIV disease itself is uncommon, and is usually related to
an opportunistic infection, malignancy, or complication related to treatment. The
details provided in the case report form and narrative summary are insufficient to
Judge whether this death was related to micafungin or to some other event not
reported.

Narrative Summaries for All Deaths in Micafungin-Treated Patients

Patient 02545016 was a 35 year-old black male from South Africa with HIV and a CD4
count of 13 cells/mm3. He was not receiving antiretroviral therapy. The patient received
micafungin 150 mg/day for 19 days for EC. Baseline conditions included cachexia,
tuberculosis, nausea, anemia and fever. On study day 19, the patient developed severe,
intractable vomiting and the patient was hospitalized for dehydration. At that time,
laboratory evaluation revealed neutropenia, elevated LDH (7280 U/L) and renal failure
(BUN 64 mg/dL) and creatinine 2.8 mg/dL (BUN and creatinine were normal at baseline.
The patient died the same day, and the cause of death was reported as kidney failure. No
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autopsy was performed, and the investigator considered the death unrelated to
micafungin. Other adverse events during the study included phlebitis, and

hypoproteinemia. Concomitant medications included metoclopramide, augmentin,
ibuprofen, paracetamol, cough expectorant, diclofenac, Immunity one (nutritional

supplement), prochlorperazine, albumin, ringer’s lactate, chlorpromazine, and Ensure
(nutritional supplement). Laboratory evaluations during the study for this patient are

shown in the table below. Additionally, AST and ALT were elevated on study day 19
(417 and 55 U/L, respectively) from normal values (28 and 15 U/L) at baseline; while
alkaline phosphatase and bilirubin remained normal throughout the study.

Laboratory Values* for Patient 02545016

Study Day | WBC | ANC Hemoglobin | Platelets | BUN Creatinine | LDH
(x 10°) | cells/mm’ | g/dL (x 10%) (mg/dL) | (U/L)
(mg/dL)
Baseline | 3.3 2734 8.5 152 13 0.8
Day 7 53 4641 8.2 342 56 2.2
Day 14 6.5 6051 6.7 342 24 1.2
Day 19 9.2 368** 6.7 111 64 2.8 7280

*normal laboratory values are shown in Appendix 10.
**patient had 4% neutrophils, 90% bands, so ANC was actually 8648 if band forms were
counted as neutrophils

Medical Officer Comments: This patient was seriously ill with untreated

tuberculosis, and significant anemia at baseline. Renal insufficiency was noted on
day 7, and was reported as a serious adverse event on day 19 when the patient
was hospitalized with severe vomiting and dehydration. The renal failure
certainly may have resulted from dehydration or sepsis. The patient was
leukopenic at baseline, and re-evaluation of the hematology data suggests that the
patient was not actually neutropenic, but had a preponderance of neutrophil band
Sforms on the differential count, which suggests the presence of a significant
bacterial infection. The elevated LDH in the absence of bilirubinemia was not
likely due to hemolysis, but could suggest significant pulmonary disease, and

although the AST was elevated on day 19, in the absence of bilirubinemia,

significant hepatocellular disease is less likely. In the absence of autopsy data, the
cause of death in this patient remains obscure. I would agree with the
investigator that the death in this patient was probably not related to micafungin.

Patient 02545018 was a 33 year-old black female from South Africa with HIV, and a
CD4 count of 2 cells/mm3. The patient was not receiving antiretroviral therapy.
Significant baseline conditions included vomiting, incoordination, neuropathy, cough,
anemia, leukopenia, hypoproteinemia, and Herpes simplex (HSV) infection. The patient
received micafungin 150 mg/day for 3 days for EC. Micafungin was discontinued on day
3 due to esophageal HSV. Concomitant medications included gentian violet (topical),

metoclopramide, vitamin B complex, cotrimoxazole, amthocaine cream (topical),

paracetamol, ibuprofen, Immunity One (nutritional supplement), and diclofenac. On day
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2, fever was reported as an adverse event, and on day 4 kidney failure (not considered a
serious adverse event) was noted. The patient experienced severe apnea and respiratory
collapse on day 6 and died. Cause of death was reported as apnea, and was not considered
related to micafungin. No autopsy was performed. Laboratory evaluations for this patient
are shown in the table below. AST, ALT, alkaline phosphatase and bilirubin were normal
at baseline and study day 4. No additional laboratory data was available.

Laboratory Values* for Patient 02545018

Study WBC | ANC Hemoglobin | Platelets | BUN | Creatinine | Albumin

Day x cells/mm’ | g/dL (x10°) | mg/dL | g/dL g/dL
10%)

Baseline [ 1.7 1333 6.5 278 10 0.8 14

Day 4 0.6 513 6.6 272 37 3.5 1.3

*normal laboratory values are shown in Appendix 10.

Medical Officer Comments: Additional laboratory abnormalities reported in the
database included an elevated calcium at baseline and week 1 (10.3 and 10.5,
respectively), and low magnesium (1.9 at baseline and week 1). This patient had
significant anemia at baseline, and developed severe neutropenia (ANC< 500
cells/mm3) during the study which was not listed as an adverse event. This patient
had many conditions which may have been a factor in her death, including
neutropenia, anemia, and renal failure. Although apnea may have been the
primary cause of death, the underlying condition which resulted in apnea is not
clear.

Patient 03235015 was a 62 year old mestizo female from Peru with HIV and a CD4
count of 24 cells/mm3. Significant baseline conditions included pneumonia,
pneumothorax, gastritis, colitis, diarrhea, hypoproteinemia, anemia, abnormal WBCs,
urinary tract infection, anorexia and insomia. The patient received micafungin 150
mg/day for 10 days for EC. Micafungin was discontinued on day 10 due to septic shock,
and the patient died on day 11 due to septic shock. No autopsy was performed, and the
death was not considered related to micafungin. Other adverse events reported during the
study were thrombocytopenia, and hypocalcemia (neither was considered serious or drug-
related). Concomitant medications included ranitidine, hyoscyamine, potassium chloride,
sodium chloride, cotrimoxazole, metoclopramide, ceftriaxone, sucralfate, amikacin,
furosemide, calcium gluconate, ketorolac, and metamizole. Laboratory data for this
patient is shown in the table below. AST, ALT, alkaline phosphatase and total bilirubin
were normal at baseline and day 10, except for mild elevation of AST (66 U/L) on day
10. ’

Laboratory Values* for Patient 0325015

Study WB | Hemoglobi | Platelet | BUN | Creatinin | Albumi | Calciu | Mg
Day C n s mg/d |e n m g/d

(x . g/dL (x10%) |L mg/dL g/dL mg/dL | L
107) :
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Baselin | 26.4 | 8.9 216 19 0.7 1.3 6.9 14
e

Day 7 164 | 8.4 50 24 1.0 1.0 7.0 1.1
Day 10 | 13.2 |6.1 20 36 1.9 0.7 6.3

*normal laboratory values are shown in Appendix 10.

Medical Officer Comments: This patient was seriously ill with sepsis, anemia
which worsened during treatment, with no evidence of hemolysis (normal
bilirubin and LDH), severe thrombocytopenia which developed during treatment,
renal insufficiency, (both of which could be attributed to sepsis), hypocalcemia,
and hypomagnesemia. I would agree with the investigator that the death in this
patient was not likely related to micafungin.

Patient 03235021 was a 33 year-old mestizo female from Peru with HIV and a CD4
count of 10 cells/mm3. She received micafungin 150 mg/day for 14 days for EC.
Conditions reported at baseline included chronic diarrhea, nausea, cough, gastritis,
cachexia, lymphopenia, hypoproteinemia, and hypokalemia. Adverse events reported
during the study included Herpes zoster, stomatitis, duodenitis, interstitial pneumonia and
progression of HIV. None of these events were considered related to micafungin.
Respiratory insufficiency was reported on study day 20, and CXR showed a diffuse
alveolar infiltrate. The patient died on study day 29 due to interstitial pneumonia. No
autopsy was performed and the death was not considered related to micafungin.
Concomitant medications included cotrimoxazole, ceftriaxone, acyclovir, clarithromycin,
hydrocortisone, prednisone, isoniazid, rifampin, ethambutol, and pyrazinamide, and
metronidazole. Laboratory abnormalities noted on review of the database are shown in
the table below. Additionally, AST and ALT were mildly elevated on day 28, from a
normal baseline, at 123 U/L and 59 U/L, respectively; while total bilirubin remained in
the normal range.

Laboratory Values* for Patient 03235021

Study WBC | Hemoglobin | Platelets | Sodium | Postassium | LDH | Albumin
Day (x 10°) | g/dL (x10° | mmol/L | mmol/L UL |g/dL
Baseline | 3.3 12 344 127 2.1 475 2.0

Day 7 4.7 13 288 136 3.2 671 1.9

Day 14 | 2.7 12 232 129 4.2 801 1.3
Day29 | 1.9 10 - 59 126 3.8 1161 |13

*normal laboratory values are shown in Appendix 10.

Medical Officer Comment: This patient developed interstitial pneumonia and
was treated for bacterial pneumonia, tuberculosis, and presumably Pneumocystis,
although the dose of bactrim used was not provided in the case report form
(CRE). She also developed worsening leukopenia and new thrombocytopenia
during the study. At baseline she had hyponatremia, which persisted, and
hypokalemia, which normalized during the study. The increasing LDH in this
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patient may have been related to the pneumonia. I would agree with the
investigator that the death in this patient was not related to micafungin.

Patient 10445008 was a 45 year-old Caucasian male from Brazil with HIV and a CD4
count of 13 cells/mm3. He was not receiving antiretroviral therapy. Baseline conditions
included cerebral toxoplasmosis, disseminated tuberculosis, psoriasis, oral Herpes
simplex, and prurigo. The patient received micafungin 150 mg/day for 14 days for EC.
On day 19, reactivated tuberculosis was noted as an adverse event, and the patient

~ became comatose and died on day 26. The cause of death was reported as military
tuberculosis, and cachexia. Autopsy revealed disseminated tuberculosis. The death was
not considered related to micafungin. Phlebitis was also noted as an adverse event during
treatment with micafungin. Concomitant medications included omeprazole,
metoclopramide, dipirone, heparin, phenytoin, folinic acid, sulfadiazine, pyramethamine,
isoniazid, rifampin, pyrazinamide, zidovudine, lamivudine, efavirenz, stavudine,
thiabendazole, cisapride, ivermectin, oxacillin, diazepam, dopamine, and epinephrine. A
number of laboratory abnormalities were noted during the study, and are shown in the
table _below. Additional laboratory abnormalities included progressive
hypoalbuminemia, hyponatremia and both hypokalemia and hyperkalemia during the
study. Renal function remained normal throughout the study.

Laboratory Values* for Patient 10445008

Study WBC | Hemoglobin | Platelets | AST | ALT | Total LDH | Alkaline

day (x g/dL (x10°) | U/ | U/L | bilirubin | U/L | phosphatase
10%) mg/dL U/L

Baseline | 2.4 9..0 239 50 74 0.4 224 | 514

Day 8 2.0 9.0 330 179 1227 0.8 332 | 646

Day 14 |25 7.4 61 43 81 1.2 368 | 741

Day 26 |33 8.9 21 5670 | 1760 | 4.1 3795 | 249

*normal laboratory values are shown in Appendix 10.

Medical Officer Comments: Unquestionably this patient died of disseminated
tuberculosis, but he also developed a number of significant laboratory
abnormalities during the study, including anemia, thrombocytopenia, and
significant transaminase and bilirubin elevation.. The patient received multiple
concomitant medications with known hepatotoxicity (isoniazid, rifampin,
pyrazinamide, antiretroviral medications, etc.) and the disseminated tuberculosis
probably involved the liver as well. I would agree that the death in this patiént
was not related to micafungin.

Patient 10575015 was a 38 year-old black South African male with HIV and a CD4
count of 17 cells/mm3. He was not receiving antiretroviral therapy. He receiving
micafungin 150 mg/day for 14 days for EC. At baseline, the patient also had asthma,
pulmonary tuberculosis, cachexia, dehydration, and anemia. Concomitant medications
included rifafour E 200 (isoniazid, rifampin, pyrazinamide, and ethambutol), ventolin,
and becotide , as well as amoxil, ibuprofen, panado , vitamin B, cough syrup, and lomotil.
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During the study, the patient experience cellulitis (possibly related to micafungin
infusion), asthenia, hiccups, and increased cough. On day 28, reactivated tuberculosis and
HIV progression were reported as adverse events, and the patient died on day 28 due to
pulmonary tuberculosis. Laboratory abnormalities during the study included a decrease in
hemoglobin from 9.3 g/dL-at baseline to 7.8 g/dL(day 7 and 14), increase in AST from
100 U/L at baseline to 417 U/L(day 14), moderate increase in ALT from 122 U/L at
baseline to 164 U/L(day 14), decreased albumin from 2.6 g/dLat baseline to 1.6 g/dL(day
14), decreased sodium from 130 mmol/L at baseline to 126 mmol/L(day 14), increased
LDH from 928 U/L at baseline to 2081 U/L on day 14, and mild hypercalcemia (9.6
mg/dL at baseline to 10.2 mg/dL day 14). BUN, creatinine and total bilirubin remained
normal.

Medical Officer Comments: Although no autopsy was performed it appears likely
that the patient died secondary to tuberculosis, and given the time difference
between stopping micafungin (day 14) and death (day 28), I would agree that the
death was most likely not related to micafungin.

Patient 10575026 was a 63 year-old black South African female with suspected HIV.
CD4 count at baseline was 844 cells/mm3. Baseline conditions included anorexia,
cachexia, peripheral edema, depression and an abnormal pulmonary examination. She
received micafungin 150 mg/day for 14 days for EC. The patient was receiving no other
medications at the time of enrollment. During the study, the patient developed deep
venous thrombosis (DVT), weakness and depression. For the DVT, she received aspirin
and clexane. On day 23, heart failure was reported, and worsening HIV on day 24. The
patient died day 24 due to heart failure. No autopsy was performed, and the death was
considered unlikely related to micafungin. The significant laboratory abnormality noted
were elevated calcium at baseline (10.6mg/dL) and day 15 (10.5 mg/dL) decreased
platelets from 199 x 10° at baseline to 109 x 10° (day 7), decreased sodium from 137
mmol/L at baseline to 127 mmol/L day 15, and increased LDH from 731 U/L at baseline
to 940 U/L on day 15. A mild elevation of AST was noted (35 U/L at baseline to 67 U/L
on day 15), and bilirubin was only slightly elevated at 1.2 mg/dL(baseline) and 1.1
mg/dL (day 15).

Medical Officer Comments: This patient had presumed HIV, but a CD4 count
within normal range, which can occur in patients co-infected with HTLV-1 or in
those who were splenectomized, and neither was mentioned in the CRF or
narrative summary provided by the applicant. Malignancy could be suspected
given her cachexia, and baseline hypercalcemia, and one could speculate that the
patient was predisposed to a DVT for this reason. However, the etiology of heart
Jailure in this patient is not specified. I would agree with the investigator that the
death was unlikely related to micafungin given the time course of events.

Patient 10575041was a 34 year-old black male from South Africa with HIV and a CD4

count of 8 cells/mm3. He was not receiving antiretroviral therapy. The only baseline
condition reported was cachexia. He received micafungin 150 mg/day for 14 days for EC.
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Concomitant medications included vitamin B complex, bactrim, prodium (), scopex ()
and normal saline. Pulmonary tuberculosis was reported on day 20, and worsening HIV
disease on day 21. The patient died on day 21 due to pulmonary tuberculosis. No autopsy
was performed and the death was considered unrelated to micafungin. The only
significant laboratory abnormalities noted on review of the database were a slightly
decreased hemoglobin (from 10.5 g/dL at baseline to 9.3 g/dL on day 15), and decreased
sodium (from 132 mmol/L at baseline to 126 mmol/L on day 15).

Medical Officer Comments: [ would concur with the investigator that this death
does not appear related to micafungin.

Patient 10575045 was a 36 year old black South African male with HIV, and a CD4
count of 16 cells/mm3. He was not receiving antiretroviral therapy. Baseline conditions
included asthenia, anorexia, an abnormal pulmonary examination, cachexia, dehydration,
depression, diarrhea, hyporeflexia, and tuberculosis. He received micafungin 150 mg/day
for 2 days for EC. Concomitant medications included vitamin B complex, normal saline,
loperamide and rifafour E-200 (isoniazid, rifampin, pyrazinamide, and ethambutol). The
patient developed diarrhea (presumably worsening), and worsening of pulmonary
tuberculosis and HIV disease, and 3 died on study day 3. Pulmonary tuberculosis was the
reported cause of death. No autopsy was performed and the death was not considered
related to micafungin. Only baseline laboratories were available for this patient.
Laboratory abnormalities included baseline anemia (hemoglobin 9.1 g/dL), hyponatremia
(sodium 13 1mmol/L),elevated LDH (594 U/L), and mild elevation of BUN (22 mg/dL).

Medical Officer Comments: No further details are provided in the narrative
summary provided by the applicant, as to how the patient died. Although I think it
is unlikely that micafungin was related to death in this patient, the temporal
relationship of the death to micafungin treatment raises that possibility.

Patient 10575046 was a 31 year-old black South African male with HIV, and a CD4
count of 181 cells/mm3. Significant baseline conditions included astheniam anorexia,
abnormal pulmonary examination, cachexia, abnormal kidney function, dehydration,
tachycardia, and anemia. He received micafungin 150 mg/day for 14 days for EC.
Concomitant medications included vitamin B complex, normal saline, scopex (), prodium
(), bactrim, and lasix. Adverse events included impaired renal function (worsening), and
diarrhea. Neither was considered related to micafungin. On day 17, heart failure, kidney
failure, and respiratory failure were reported as serious adverse events. The patient died
on day 17 due to multiple organ failure (per the CRF). No autopsy was performed, and
the death was not considered related to micafungin. Laboratory data for this patient is
provided in the table below. Additional abnormalities included decreased albumin (1.9
g/dL at baseline to 1.7 g/dL on day 14), and increased LDH (465 U/L at baseline and
1195 U/L on day 14). Total bilirubin remained normal throughout the study.

Laboratory Values* for Patient 10575046
| Study | WBC | Hemoglobin | Platelets | BUN | Creatinine | Sodium | Calcium |
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Day (x 10°) | g/dL (x10") | mg/dL | mg/dL mmol/L | Mg/dL
Baseline | 10.7 9.6 359 92 3.5 123 10.4
Day7 [11.9 8.6 302 157 6.5 126 10.4
Day 14 |15 9.7 268 205 6.0 138 10.5

*normal laboratory values are shown in Appendix 10.

Medical Officer Comments: At baseline, this patient had renal failure, anemia,
hyponatremia, and hypercalcemia. I would agree that the death in this patient
was not likely related to micafungin.

Patient 10625002 was a 35 year-old black female from South Africa with HIV, and a
CD4 count of 0 cells/mm3. Baseline conditions included lymphopenia, hypokalemia,
gastroenteritis, cachexia, hypocalcemia, “flu syndrome”, electrolyte abnormality,
hyponatremia, hypomagnesemia, and dehydration. She received micafungin 150 mg/day
for 1 day for EC. On the first day of treatment, the patient developed worsening
electrolyte abnormalities, worsening of HIV, and ventricular fibrillation. The patient died
on day 2 due to ventricular fibrillation (CRF). No autopsy was performed and the death
was not considered related to micafungin. Concomitant medications included prednisone,
ampicillin, purbac (bactrim), gentamicin, panado, slow-K, Klacid XL, and potassium
chloride. Baseline laboratory values for this patient are shown in the table below.

Baseline laboratory values* for Patient 10625002

Laboratory Parameter Laboratory Value
WBC 9.0 x 10°
Hemoglobin 10.4 g/dL.
Platelets 167 x 10°
BUN 34 mg/dL
Creatinine 3.6 mg/dL
Sodium 126 mmol/L
Potassium 1.7 mmol/L
Magnesium 1.3 mg/dL
Calcium 9.6 mg/dL
Albumin 2.3 g/dL
AST 48 U/L
ALT 23 U/L
Total bilirubin 0.6 mg/dL
Alkaline phosphatase 72 U/L
LDH 688 U/L

*normal laboratory values are shown in Appendix 10.

Medical Officer Comments: This patient clearly had renal failure, as well as
severe electrolyte abnormalities which would predispose her to a ventricular
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arrhythmia, particularly the potassium level of 1.7 at baseline. I would agree that
the death in this patient was not likely related to micafungin.

Patient 10655006 was reviewed in the section above, “Narrative Summaries for Deaths
Possibly Related to Micafungin”.

Patient 10665003 was a 34 year-old South African black female with HIV. No CD4
count was obtained, and the patient was not receiving antiretroviral therapy. Baseline
conditions included tuberculosis, diarrhea, weight loss, dehydration, and fever. The
patient received micafungin 150 mg/day for 14 days for EC. During treatment the patient
experienced cystitis, worsening pulmonary tuberculosis, fever, nausea, vomiting and
worsening hyponatremia. The patient was found comatose on day 29, and died that day
due to pulmonary tuberculosis and progression of HIV disease. No autopsy was
performed, and the death was not considered related to micafungin. Concomitant
medications included Ringer’s lactate, cozide, loperamide, ciprofloxacin, ceftriaxone,
maxolon, voltaren and panado. Pertinent laboratory data for this patient is provided in the
table below. Other abnormalities included increased LDH (1609 U/L at baseline, and
2203 U/L day 28), decreased AST (145 U/L to 77 U/L), ALT (64 U/L to 21 U/L),
increased alkaline phosphatase (66 U/L to 311 U/L) and bilirubin (1.0 mg/dL to 1.2
mg/dL) from baseline to day 28. |

Laboratory Values* for Patient 10665003

Study WBC Hemoglobin | Platelets | BUN Creatinine | Sodium | Calcium
day x 10° g/dL x 10° mg/dL | mg/dL mmol/L | Mg/dL
Baseline | 8.5 9.0 155 22 1.8 132 10.3
Day 7 6.7 8.1 105 10 0.8 138 10.4
Day 14 | 10.1 8.7 127 9 0.9 129 10.5
Day28 | 144 7.4 353 85 4.5 144 10.5

*normal laboratory values are shown in Appendix 10.

Medical Officer’s Comments: At baseline the patient had anemia, mild
thrombocytopenia, mild renal insufficiency and hypercalcemia. On the day prior
to death, the patient was found comatose, and she had renal failure, and
worsening anemia. She was not hyperkalemic. I would agree that any relationship
of this death to micafungin is unlikely.

Patient 10665017 was a 26 year-old black female from South Africa with HIV. CD4
count was not measured. Baseline conditions included anemia, fever, and deteriorating
vision. She received micafungin 150 mg/day for 14 days for EC. Concomitant
medications included metoclopramide, cyclizine, voltaren, stopayne, paracetamol
(acetaminophen), ceftriaxone, depo-provera, vitamin B complex and clavmox.

During micafungin treatment the patient developed a urinary tract infection, nausea, and
pneumonia. The patient died on day 26 due to pneumonia. No autopsy was performed
and the death was not attributed to micafungin. Significant laboratory values are shown in
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the table below. AST and ALT were mildly elevated at baseline, 107 U/L and 131 U/L,
respectively and were 64 U/L and 31 U/L, respectively on day 13.

Laboratory Values* for Patient 10665017

Study WBC | Hemoglobin | Platelets | BUN | Creatinine | Total LDH | Albumin

Day x 10° | g/di x10° | mg/dL | mg/dL bilirubin | U/L | g/dL
mg/dL

Baseline | 5.0 7.1 204 6 0.7 0.5 1170 | 2.2

Day 7 9.2 5.5 161 10 0.8 0.5 1199 | 1.6

Day 13 1122 |55 158 8 0.8 0.7 14442 | 1.7

*normal laboratory values are shown in Appendix 10.

Medical Officer Comments: This patient had severe anemia at baseline, which
worsened during micafungin treatment. Because bilirubin remained normal,
hemolysis seems unlikely. I would agree that the death was probably not related
to micafungin, given the 2 week period between last dose of micafungin and
death.

Patient 10665018 was a 52 year-old black female from South Africa with HIV. No CD4
count was obtained, and the patient was not receiving antiretroviral therapy. Baseline
conditions included hypertension, bronchitis, anemia, and fever. She received micafungin
150 mg/day for 14 days for EC. Concomitant medications included cifran (ciprofloxacin),
napacod , voltaren, panado, ferrous sulfate, and cyclizine. During treatment the patient
developed nausea, and worsening of anemia and HIV disease. The patient died on day 17
due to worsening HIV and anemia. No autopsy was performed and the death was not
attributed to micafungin. Pertinent laboratory data for this patient is shown in the table

below.

Laboratory Values* for Patient 10665018

Study WB | Hemoglobi | Platelets BUN Creatinin | Sodium | Potassiu
day C n x 10° mg/dL |e mmol/ | m
x 10° | g/dL mg/dL L mmol/L
Baselin | 5.9 6.6 372 42 1.8 126 5.5
e
Day7 |88 6.3 215 13 1.0 129 5.1
Day 14 |54 |54 56|13 Too |14 47
— [AST [ALT T Alkaline | Total Calcium LDH | Albumm
U/L (UL phosphatas | bilirubi | mg/dL U/L g/dL
e n
U/L mg/dL
Baselin | 90 34 249 0.7 10.8 2083 2.0
e
Day7 |57 27 488 0.4 10.6 2030 1.9
Day 14 |72 23 415 0.6 9.5 2472 1.7
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*normal laboratory values are shown in Appendix 10.

Medical Officer Comments: This patient had severe anemia at baseline which
worsened during micafungin treatment. She also had hyponatremia which
worsened during therapy, while her baseline renal insufficiency and
hypercalcemia improved presumablywith hydration. LDH was elevated at
baseline and continued to rise during therapy and alkaline phosphatase was high
at baseline and increased over time. Bilirubin remained normal,; while AST and
ALT decreased during the treatment period. The investigator did not attribute
worsening anemia to micafungin, although there was certainly a temporal
relationship. No further details are provided regarding the actual death, and with
all the confounding factors in this case, I would agree that the death was not
likely related to micafungin.

Patient 10665036 was a 59 year-old black female from South Africa with HIV. CD4
count was not obtained, and the patient was not receiving antiretroviral therapy. Baseline
conditions included fever, dehydration, diarrthea, muscle weakness (CRF), and anemia.
She received micafungin 150 mg/day for 14 days. Concomitant medications included
fluconazole (starting day 18 for persistent EC, stopayne , panado , loperamide, cyclizine,
cifran (ciprofoxacin), voltaren, maxolon , Ringer’s lactate, and rifafour (isoniazid,
rifampin, pyrazinamide, and ethambutol). During treatment with micafungin she
developed nausea and pneumonia (day 10). She was subsequently diagnosed with
tuberculosis on day 17. The patient died on day 31 due to pulmonary tuberculosis.
Laboratory values for this patient are provided in the table below.

Laboratory Values* for Patient 10665036

Study WBC | Hemoglobin | Platelets | BUN Creatinine | Sodium | Potassium
day x10° | g/dL x 10° mg/dL mg/dL mmol/L. | mmol/L
Baseline | 2.5 9.0 89 9 0.8 121 3.1
Day 7 6.5 9.5 127 16 0.6 134 4.4
Day 13 | 5.6 7.6 150 19 1.2 140 4.2
Day 26 | 5.1 7.2 24 51 1.7 142 3.8
AST | ALT Total Alkaline Albumin | Calcium | LDH
U/L | U/L bilirubin | phosphatase | g/dL. mg/dL. | U/L
mg/dl. | U/L
Baseline | 159 | 55 0.6 67 1.5 9.9 975
Day 7 67 34 0.5 100 1.5 10.2 899
Day 14 | 194 |50 0.7 118 1.2 10.5 986
Day 26 | 83 31 0.8 216 0.9 11.2 973

*normal laboratory values are shown in Appendix 10.

Medical Officer Comments: This patient had anemia at baseline which worsened
during treatment with micafungin. Additionally, thrombocytopenia was noted at
baseline, and worsened on day 26. Multiple metabolic abnormalities were noted
during treatment including renal insufficiency, and hypercalcemia (progressive).
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The hyponatremia and hypokalemia at baseline improved over time. Both LDH
and alkaline phosphatase increased during and after treatment; while AST and
ALT decreased. Bilirubin remained within normal range. I would agree that the
death is most likely unrelated to micafungin.

Patient 10665037 was a 29 year-old South African black female with HIV. CD4 count
was not obtained, and the patient was not receiving antiretroviral therapy. Baseline
conditions included asthenia, convulsion, anemia, and fever. The patient received
micafungin 150 mg/day for EC for 16 days, at which time micafungin was discontinued
due to pneumonia. Concomitant medications included panado, stopayne, voltaren, cifran
(ciprofloxacin), purbac (bactrim), and ativan. Other adverse events during treatment were
anxiety, heart failure (serious), renal failure (serious), and HIV progression (serious). The
patient died on day 17 due to pneumonia. No autopsy was performed, and the death was
not considered related to micafungin. Heart failure, renal failure, and HIV progression
were considered contributing conditions. Laboratory data for this patient is shown in the
table below.

APPEARS THIS WAY
ON ORIGINAL
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Laboratory Values* for Patient 10665037

Study WBC | Hemoglobin | Platelets | BUN Creatinine | Sodium Calcium

day x 10° | g/dL x 10° mg/dL mg/dL mmol/L mg/dL

Baseline | 4.8 6.7 166 7 0.7 133 9.8

Day 7 109 |5.0 326 15 0.9 | 135 9.8

Day 14 |14.0 | 6.0 222 16 0.8 140 11.0
AST | ALT Total Alkaline LDH Magnesium | Albumin
U/L | U/L bilirubin | phosphatase | U/L mg/dL g/dL

mg/dL. | U/L

Baseline | 94 70 0.8 80 1514 2.2 1.9

Day 7 68 29 0.8 71 1318 1.7 1.3

Day 14 {108 |29 1.0 319 2480 1.7 1.3

*normal laboratory values are shown in Appendix 10.

Medical Officer Comments: The patient had severe anemia at baseline, which
worsened during treatment. Additionally, during treatment the patient developed
hypercalcemia, increased alkaline phosphatase and LDH, hypomagnesemia and
hypoalbuminemia. AST was mildly elevated at baseline and day 14, while ALT,
which was mildly elevated at baseline, decreased, and bilirubin remained normal
during treatment. I would agree with the investigator that the death was most
likely not related to micafungin.

Patient 10705004 was a 43 year-old South African male with suspected HIV. CD4 count
was not obtained, and the patient was not receiving antiretroviral therapy. Baseline
conditions included Prneumocystis jiroveci (formerly carinii) pneumonia (PCP).
Concomitant medications included cozole (bactrim), multivitamins, paracetamol (), iron
sulfate, vitamin B complex, a cough medication, and bactrim for treatment of PCP. The
patient received micafungin 150 mg/day for 14 days for EC. The patient died on day 19
due to worsening PCP. The only significant laboratory abnormality noted on review of
the database was sodium, which was low at baseline (127 mmol/L), and decreased to 119
mmol/L(day 7) and 122 mmol/L(day 14). Additionally, LDH rose from 764 U/L at
baseline to 1319 U/L by day 14. He was mildly anemic (hemoglobin 11.1g/dL) at
baseline and throughout study, and no other hematologic abnormalities were observed.
AST was mildly elevated at baseline (53 U/L), and remained in that range throughout the
study (68 U/L on day 14). ALT was minimally elevated at baseline (40 U/L), and was
normal at the end-of-therapy; and alkaline phosphatase remained normal throughout the
study. Bilirubin was normal except for a transient elevation (1.2 mg/dL) on day 7.

Medical Officer Comments: [ would agree with the investigator that the death
was probably not related to micafungin, but rather to PCP.

Patient 10705010 was a 39 year-old black South African female with suspected HIV.

CD4 count was not measured, and the patient was not receiving antiretroviral therapy.
Baseline conditions included pulmonary tuberculosis, diarrhea, anemia, and pneumonia
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(PCP). The patient received micafungin 150 mg/day for 14 days for EC. Concomitant

medications included rifafour (isoniazid, rifampin, pyrazinamide, and ethambutol),
vitamin B complex, ferrous sulfate, cotrim (bactrim), gatifloxacin, midazolam, and
xylocaine (topical anesthetic). She also received a blood transfusion (day 9). During

treatment dehydration and worsening of PCP (serious) were reported as adverse events.

Acute renal failure was reported as an adverse event on day 19, and was considered

possibly related to micafungin. The patient died on day 36 due to worsening tuberculosis.
According to the applicant autopsy was not performed and the death was not attributed to
micafungin. Laboratory data for this patient are shown in the table below.

Laboratory Values* for Patient 10705010

Study WBC Hemoglobi | Platelet | BUN Creatinin | Alkaline LD
day x 10° n s mg/dL e phosphatas | H
g/dL x 10° mg/dl e U/L
U/L

Baselin | 5.3 33 413 11 1.9 83 455

e

Day 8 7.9 3.5 340 19 3.2 82 482

Day 14 | 5.7 7.1 254 23 3.0 137 2085

Day 28 | 8.1 5.2 134 108 6.0 101 919
Sodium | Potassium Calciu | Albumi | Total AST ALT
mmol/ | mmol/L m n bilirubin | U/L U/L
L mg/dL | g/dL mg/dL

Baselin | 131 4.7 10.5 2.2 0.6 22 10

e

Day 8 130 6.2 11.0 1.9 0.8 38 14

Day 14 | 137 7.9 12.3 2.2 3.9 69 15

Day 28 | 135 5.9 10.8 2.6 0.6 114 62

*normal laboratory values are shown in Appendix 10.

Medial Officer Comments: This patient developed renal failure with

hyperkalemia and hypercalcemia during treatment. She was also receiving
bactrim, which can cause renal failure, particularly at the high doses required for
treatment of Pneumocystis. However, baseline creatinine was modestly elevated
and baseline calcium was also abnormal. The patient also had severe anemia at
baseline, and required a blood transfusion. Laboratories on day 14 suggest
possible hemolysis, with elevated bilirubin, LDH, and potassium, although the
patient’s hemoglobin and hematocrit had risen from 3.5 and 15%, respectively on
day 8 to 7.1 and 25% on day 14. Mild elevations of AST and ALT were noted on
day 28 of the study. I would agree with the investigator that this death was not
likely attributable to micafungin. Of note, on the case report form, the
investigator checked that no autopsy was performed. However, an autopsy was
cited with the CRF that described multiple organ failure as the cause of death.
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Patient 10705024 was a 34 year-old black South African female with suspected HIV. No
CD4 count was obtained, and the patient was not receiving antiretroviral therapy.
Baseline conditions included PCP pneumonia. The patient received micafungin 150
mg/day for 14 days. Concomitant medications included multivitamin, ferrous sulfate,
xylocaine, depo-provera, cozole (bactrim), ibuprofen, paracetamol, and midazolam. No
adverse events were reported during the study. The patient died on day 39 due to acute
renal failure, and worsening anemia. No autopsy was performed, and the death was not
considered related to micafungin. Pertinent laboratory data for this patient is shown in the
table below. Except for minimal elevation of AST (from 27 U/L at baseline to 47 U/L on
day 13), other liver function tests, including ALT, bilirubin, and alkaline phosphatase
remained normal throughout the study.

Laboratory Values* for Patient 10705024

Study WBC Hemoglobin | Platelets | BUN | Creatinine | Sodium | Potassium
day x 10° g/dL x 10° mg/dL | mg/dL mmol/L | mmol/L
Baseline | 6.5 8.1 229 18 1.4 130 4.6
Day 7 4.1 7.1 190 23 1.6 130 4.5
Day 13 | 8.2 7.3 151 27 1.3 132 3.6
Day 27 |11.1 3.8 50 62 3.6 130 6.6
Calcium | Magnesium | LDH -
mg/dL. | mg/dL U/L
Baseline | 10.6 1.9 764
Day 7 104 1.1 993
Day 13 | 10.7 1.6 1304
Day 27 | 10.8 1.9 1457

*normal laboratory values are shown in Appendix 10.

Medical Officer Comments: This patient was anemic at baseline, but developed
severe anemia by study day 27. Significant thrombocytopenia was also noted on
day 27. Additionally, she had mild renal insufficiency at baseline, which
progressed through the study period. Hyperkalemia was noted on study day 27.
The progressive renal insufficiency and hyperkalemia could be attributed to
bactrim, which the patient received for PCP. Also at baseline, the patient had
hyponatremia, and hypercalcemia, both of which persisted during and after
treatment. LDH increased throughout the study period; while hypomagnesemia
was noted during micafungin treatment. I would agree that the death was not
related to micafungin given the time course (micafungin was stopped on day 14
and the patient died on day 39).

Patient 10705047 was a 43 year-old black female from South Africa with HIV, and a
CD4 count of 12 cells/mm3. She was not receiving antiretroviral therapy. Baseline
conditions included PCP, kyphosis, and chronic diarrhea (from CRF). She received
micafungin 150 mg/day for 13 days for EC. Concomitant medications included Setin,
pectin K, vitamin B complex, xylocaine, panamol, midazolam, cozole (bactrim),
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stopayne, maxalon, Imodium, atrovent, and valium. Adverse events reported during
micafungin treatment included dehydration, anemia, and worsening PCP. The patient
died on day 14 due to PCP. No autopsy was performed and the death was not attributed to
micafungin. Laboratory values for this patient are shown in the table below. Laboratory
data beyond day 7 was not available.

Laboratory Values for Patient 10705047

Study WBC Hemoglobin | Platelets | BUN | Creatinine | Sodium Potassium

day x 10° g/dL x10° | mg/dL | mg/dL mmol/L mmol/L

Baseline | 12.4 9.1 549 27 1.4 139 3.0

Day 7 9.9 7.0 - 447 12 1.2 130 5.8
Calcium | Albumin AST ALT | Total Alkaline LDH
mg/dL | g/dL U/L U/L bilirubin | phosphatase | U/L

mg/dL U/L
Baseline | 10.5 1.7 50 43 0.6 494 616
Day 7 9.8 1.3 27 21 0.5 536 565

*normal laboratory values are shown in Appendix 10.

Medical Officer Comments: During treatment, this patient developed worsening
anemia, hyponatremia, hyperkalemia, worsening hypoalbuminemia, increasing
alkaline phosphatase and LDH. Calcium was elevated at baseline, but normalized
during treatment. Likewise, AST and ALT were mildly elevated at baseline but
normalized, and bilirubin remained within normal range during the first week of
treatment. I would agree with the investigator that the death was most likely not
related to micafungin.

Patient 10745031 was a 34 year-old South African black male with HIV and a CD4
count of 148. He was not receiving antiretroviral therapy. Baseline conditions included
chronic gastroenteritis, normocytic anemia, lymphadenopathy, chronic sinusitis, atypical
lower respiratory tract infection, and hypoalbuminemia. He received micafungin 150

mg/day for 9 days for EC. Concomitant medications included spasmogel, scopex,

clopamon, immodium, normal saline, ciprobay (ciprofloxacin), bactrim, stilpain, cough
syrup, immunocare (nutritional supplement), and lasix. Acute renal failure was reported
as a serious adverse event on study day.7, and the patient was started on intravenous
fluids and lasix. The patient withdrew consent on study day 9. The patient died on day 17
due to acute kidney failure. On the CRF, the investigator listed a contributing cause of
death as “consuming Zulu traditional medication” of unknown composition. No autopsy
was performed and the death was not attributed to micafungin. Laboratory data for this
patient is shown in the table below.

Laboratory Values* for Patient 10745031

Study WBC | Hemoglobin | Platelets | BUN Creatinine | Sodium | Potassium
Day x 10° | g/dL x 10° mg/dL mg/dL mmol/L | mmol/L
Baseline | 10.6 | 10.5 229 42 3.5 131 4.0

Day 7 6.1 10.6 69 75 6.9 128 5.9
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AST | ALT Total Alkaline LDH Albumin | Calcium
U/L | U/L bilirubin | phosphatase | U/L g/dL mg/dL
mg/dL | U/L
Baseline | 101 | 85 1.1 217 2348 1.4 10.7
Day 7 649 | 305 4.3 519 2534 1.1 11.4

*normal laboratory values are shown in Appendix 10.

Medical Officer Comments: This patient had renal insufficiency at baseline,

which worsened during the micafungin treatment period. He was receiving

bactrim (dose uknonwn) which can cause renal failure, as well as lasix which

could contribute to pre-renal azotemia with volume loss. Additionally, he

developed thrombocytopenia, hyperkalemia (possibly secondary to renal failure),

increased AST, ALT, total bilirubin, alkaline phosphatase, and LDH, and

decreased albumin. He was hyponatremic at baseline and on day 7, and
hypercalcemic at baseline, which was worse on day 7. The etiology of the hepatic
laboratory abnormalities is not clear. The CRF did not indicate hypotension. It is
plausible that either micafungin, bactrim, or the “traditional zulu medication”
caused liver dysfunction. Because there was no close temporal relationship
between micafungin and death in this case, I would agree that the death was not
likely related to micafungin.

Patient 10745035 was a 34 year-old black South African male with HIV and a CD4
count of 97 cells/mm3. Significant baseline conditions included generalized

lymphadenopathy, cachexia, alcohol abuse, acute diarrhea, normocytic anemia, an

atypical lower respiratory tract infection, and tuberculosis. He received micafungin 150
mg/day for 5 days. Concomitant medications included rifinah (isoniazid and rifampin),
DS-24 (nutritional supplementation), bactrim, stilpain (), cough syrup, voltaren and
cruciale (multivitamins). Hepatic failure was reported as a serious adverse event on study
day 4, and micafungin was discontinued on day 5 because of liver failure. Subsequently,
the patient was hospitalized (day 6) and was diagnosed with multi-drug resistant
tuberculosis on day 10. The patient was noted to be severely jaundiced at that time. The
patient died on day 17 due to multi-drug resistant tuberculosis, with acute liver failure
listed as a contributing condition. No autopsy was performed, and the death was not
attributed to micafungin. Laboratory data for this patient is summarized in the table

below.
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Laboratory Values* for Patient 10745035

Study WBC | Hemoglobin | Platelets | BUN Creatinine | Sodium | Potassium
Day x10° | g/dL x 10° mg/dL mg/dL mmol/L | mmol/L
Baseline | 9.7 10.9 204 10 0.9 134 4.5
AST | ALT Total Alkaline Albumin | Calcium | LDH
U/L | U/L bilirubin | phosphatase | g/dL mg/dL | U/L
mg/dL. | U/L
Baseline | 121 | 65 0.9 264 1.6 10.7 747
Day 5** | 66 29 8.3 - - - --

*normal laboratory values are shown in Appendix 10.
** laboratory data for day 5 was obtained from a non-study lab

Medical Officer Comments: This patient had only modest AST and ALT
elevations at baseline, which improved by day 5. However, the patient developed
isolated bilirubinemia. The patient had been on anti-tuberculous medications
(isoniazid and rifampin) for several months prior to enroliment in the study, so it
would be unlikely that they caused bilirubinemia acutely. Voltaren, like other
NSAIDS has known potential for hepatotoxicity. I would agree with the
investigator that the death was probably not due to micafungin given that
micafungin was stopped on day 5 and died on day 17. However, it is possible that
micafungin contributed to the bilirubinemia. There was no evidence provided that
the patient actually had hepatic failure (such as elevated PT, decreased albumin,
or clinical signs and symptoms such as encephalopathy, ascites, etc.).

Patient10755007 was a 51 year-old male from South Africa with HIV and a CD4 count
of 225 cells/mm3. He was not receiving antiretroviral therapy. Baseline conditions
included tremor, anemia, urinary incontinence, fecal incontinence, nausea,
thrombocytopenia, hyponatremia, hypoproteinemia, urinary tract infection and
emphysema. He received micafungin 150 mg/day for 7 days for EC. Adverse events
during treatment were reported as worsening HIV and kidney failure. On day 8, the
patient developed suspected pulmonary tuberculosis and respiratory failure, and
micafungin was discontinued. He died on day 9 due to respiratory failure. No autopsy
was performed and the death was not attributed to micafungin. Laboratory values for this
patient are shown in the table below.
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Laboratory Values* for Patient 10755007

Study WBC | Hemoglobin | Platelets | BUN Creatinine | Sodium | Potassium
day x 10° | g/dL x 10° mg/dL mg/dL mmol/L | mmol/L
Baseline | 6.1 8.8 62 23 1.5 125 4.2
Day 7 8.0 9.3 37 53 2.7 137 5.6

AST | ALT Total Alkaline Albumin | Calcium | LDH

U/L |U/L bilirubin | phosphatase | g/dL mg/dL. | U/L

mg/dL | UL

Baseline | 152 |35 0.5 535 1.6 10.0 1856
Day 7 304 |54 1.0 805 14 10.8 3085

*normal laboratory values are shown in Appendix 10.

Medical Officer Comments: At baseline this patient had anemia,
thrombocytopenia, mild renal insufficiency, hyponatremia, elevated AST and
alkaline phosphatase, hypoalbuminemia and elevated LDH. During treatment,
thrombocytopenia worsened, as did the renal insufficiency, AST, alkaline
phosphatase, LDH, and low albumin. He developed hyperkalemia, and
hypercalcemia. I would agree with the investigator that it is unlikely that this
death was related to micafungin.

Patient 10755009 was a 32 year-old black male from South Africa with HIV and a CD4
count of 9 cells/mm3. At baseline, the patient had hemiplegia, rash, anemia, and
hypoproteinemia. He received micafungin 150 mg/day for 21 days for EC. Concomitant
medications included diclofenac, and doxycycline. During micafungin treatment, he
developed bronchitis, phlebitis, and anemia. The patient died on day 27, and cause of
death was reported as worsening of HIV disease. No autopsy was performed and the
death was not attributed to micafungin. During micafungin treatment, the patient had no
significant renal dysfunction, and hepatic transaminases and bilirubin were normal.
Alkaline phosphatase was elevated at baseline (206 U/L) and increased to 296 U/L on
day 20. Calcium was normal throughout the course of treatment; while magnesium
declined from 2.7 mg/dL at baseline to 1.8 mg/dLon day 20. The patient also developed
mild anemia during treatment with micafungin. Baseline hemoglobin was 13.4 g/dL,
which dropped to 9.6 g/dL on day 7, and remained stable thereafter. Mild hyponatremia
was noted on day 7 (134 mmol/L) and 14 (129 mmol/L), but sodium was normal on day
20 (137 mmol/L).

Medical Officer Comments: The cause of death in this patient is not clear.
Although he had advanced HIV disease, death is usually secondary to an
opportunistic infection, malignancy or complication of treatment. I would agree
that the death was probably not related to micafungin.

Patient 11635004 was a 44 year-old mestizo female from Peru with HIV and a CD4

count of 30. Baseline conditions were reported as AIDS, “flu syndrome”, and gastritis.
The patient received micafungin 150 mg/day for 14 days for EC. Concomitant
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medications included cotrimoxazole (for PCP prophylaxis), ranitidine, cefuroxime,
metamizole, acetaminophen, sodium chloride solution, kalium, dextrose, and midazolam.
She received fluconazole post-treatment with micafungin. The only adverse event
reported during micafungin treatment was pulmonary tuberculosis (serious) on day 2.
Sepsis was reported on day 29, and the patient died that day. The primary cause of death
was reported as sepsis, with pulmonary tuberculosis a contributing factor. The death was
not attributed to micafungin. Laboratory abnormalities included hemoglobin of 9.1 g/dL
at baseline, which decreased to 7.5 g/dL on day 7, mild hyponatremia, which remained
stable throughout the study (baseline 131 U/L), low calcium at baseline (8.3 mg/dL),
which continued to decline, and was 6.9 mg/dLon day 20. Albumin was 1.9 g/dL at
baseline, and decreased to 1.1 g/dL by day 20. The patient had modest elevations of AST
and ALT (105 U/L and 69 U/L at baseline, respectively), which declined during
treatment; while bilirubin was normal throughout, and alkaline phosphatase increased
from 373 U/L at baseline to 964 U/L on day 20. LDH also increased from 518 U/L to 978
U/L by day 20.

Medical Officer Comments: Despite all the metabolic abnormalities which
occurred during treatment with micafungin, I would agree that this death was not
likely related to micafungin.

Patient 11645004 was a 28 year-old mestizo male from Peru with HIV and a CD4 count
of 67 cells/mm3. The only baseline condition reported was disseminated Kaposi’s
sarcoma. He received micafungin 150 mg/day for 5 days for EC. Concomitant
medications included cotrimoxazole, dexamethasone, ceftriaxone, nelfinavir, zidovudine,
and didanosine (started day 7), dextrose, prednisone, ciprofloxacin, ceftazidime, and
amikacin. The patient developed adult respiratory distress syndrome (ARDS) and
worsening of Kaposi’s sarcoma on day 6 and micafungin was stopped. The patient died
on day 45 due to ARDS and stage IV Kaposi’s sarcoma. No autopsy was performed and
the death was not attributed to micafungin. No significant laboratory abnormalities were
noted except for a mild decrease in hemoglobin from 10.0 g/dL at baseline to 8.4 g/dL on
day 19, and mild decrease in magnesium from 2.3 mg/dLto 1.8 mg/dL (day 19).

Medical Officer Comments: Because of the large time interval between stopping
micafungin (day 5) and death (day 45), this death was not likely related to
micafungin.

Patient 11645009 was a 29 year-old mestizo male from Peru with a CD4 count of 29
cell/mm3. Baseline conditions in this patient included night sweats, weight loss, cough,
diarrhea, PCP pneumonia, chronic gastritis and duodenitis, cachexia, and increased
alkaline phosphatase. The patient received micafungin 150 mg/day for 5 days for EC.
Concomitant medications included clindamycin, primaquine, rifampin, isoniazid,
etambutol, pyrazinamide, ceftazidime, and dopamine. The patient developed a headache
and tuberculous meningitis on study day 2, pulmonary tuberculosis (day 9), sepsis (day 6)
and septic shock (day 26). The patient died on day 34 due to tuberculous meningitis and
multifactorial shock. No autopsy was performed and the death was not considered related
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to micafungin. Only baseline laboratories were available for this patient. Abnormalities at
baseline included anemia (hemoglobin 8.5 g/dL), elevated alkaline phosphatase (1066
U/L), elevated AST (98 U/L), ALT (67 U/L), and LDH (449 U/L).

Medical Officer Comments: I would agree that death in this case was not related
to micafungin, given the concurrent opportunistic infections (PCP and
tuberculosis), and the time lag between last micafungin administration (day 5)
and death (day 34). '

Patient 11655005 was a 41 year-old black South African female with HIV. The CD4
count was not measured and the patient was not receiving antiretroviral therapy. Baseline
conditions included cough, vomiting, tachycardia, fever, abnormal pulmonary
examination, nausea, and painful legs. She received micafungin 150 mg/day for 14 days
for EC. Concomitant medications included vitamin B complex, vitamin C, and
cotrimoxazole. Phlebitis was reported as an adverse event (day 6) which resolved day 10.
The patient died on study day 35. Cause of death was reported as worsening of HIV
disease. No autopsy was performed, and the death was not attributed to micafungin.
Laboratory evaluations for this patient are shown in the table below.

Laboratory Values* for Patient 11655005

Study WBC | Hemoglobin | Platelets | BUN Creatinine | Sodium | Potassium

Day x10° | g/dL x 10° mg/dL mg/dL. | mmol/L | mmol/L

Baseline | 8.6 7.1 248 |6 0.8 136 3.7

Day 7 9.5 6.1 216 |4 0.7 134 4.2

Day 14 |11.7 |59 216 6 0.8 131 4.6

Day29 172 |6.5 253 12 0.7 135 5.0
AST | ALT Total Alkaline LDH Albumin | Calcium
U/L | U/L bilirubin | phosphatase | U/L g/dL mg/dL

mg/dL. | U/L v

Baseline | 74 27 0.5 110 1147 2.3 10.2

Day 7 117 |51 1.0 208 1144 2.0 10.0

Day 14 | 110 {33 1.0 155 1513 2.0 10.5

Day29 |149 |28 1.6 169 1713 23 10.8

*normal laboratory values are shown in Appendix 10.

Medical Officer Comments: The cause of death in this patient is not
clear. Significant laboratory findings in this patient include mild elevation
of bilirubin (day 29), increasing LDH throughout the study period, and
increasing calcium, as well as rising WBC, and a slight worsening of
baseline anemia. Given the time lag between last dose of micafungin (day
14) and death (day 35) it is not likely that the death was related to
micafungin.

Patient 11655009 was a 43 year-old black male from South Africa with HIV and a CD,
count of 57 cells/mm’. Baseline conditions included cough and abnormal lung
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examination (rales). The patient received micafungin 150 mg/day for 10 days for EC.
Concomitant medications included only cotrimoxazole. The patient developed shortness
of breath and suspected pneumonia on day 10, and micafungin was discontinued. The
patient died on day 13. The cause of death was reported as pneumonia, with HIV as a
contributing factor. No autopsy was performed and the death was not considered related
to micafungin. The only significant laboratory abnormalities included mild hyponatremia
(sodium 134 mmol/L at baseline and day 7), mild elevation of AST (58 U/L at baseline
and 43 U/L day 7), elevated calcium (10.9 mg/dL at baseline, 10.5 mg/dL on day 7), and
elevated LDH (484 U/L baseline) '

Medical Officer Comments: This patient was probably developing pneumonia at
baseline. I agree that the death was not likely related to micafungin.

APPEARS THIS WAY
ON ORIGINAL
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Serious Adverse Events

A total of 35/260 (13.5%) patients in the micafungin group and 24/258 (9.3%) patients in the
fluconazole group experienced at least one serious adverse event in this study. Table shows all serious
adverse events classified by COSTART term for both treatment arms. Some patients had more than 1
serious adverse event.

APPEARS THIS WAY
ON ORIGINAL
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Table .35 All Serious Adverse Events (SAEs) in Study 005 (adapted from Applicant’s Table 13.5.3)

SAE (COSTART Term) Micafungin Fluconazole
N=260 N=258
n (%) n (%)
Any SAE 35(13.5) 24 (9.3)
Pneumonia 6(2.3) 4 (1.6)
AIDS 5(1.9) 2 (0.8)
Delirium 3(1.2) 1(0.4)
Pulmonary tuberculosis, 3(1.2) 0(0)
reactivated
Respiratory failure 3(1.2) 0(0)
Kidney failure 3(1.2) 3(1.2)
Infection 2 (0.8) 0 (0)
Sepsis 2 (0.8) 2 (0.8)
Tuberculosis, reactivated 2 (0.8) 1(0.4)
Anemia 2 (0.8) 2 (0.8)
Acute kidney failure 2 (0.8) 1(0.4)
Shock 1(0.4) 2(0.8)
Sarcoma 1(04) 0(0)
Arrhythmia 1(04) 0(0)
Congestive heart failure 1(0.4) 1(0.4)
Heart failure 1(0.4) 1(0.4)
Dysphagia -1(0.4) 0(0)
Gastrointestinal hemorrhage 1(0.4) 0 ()
Hepatic failure 1(0.4) 1(0.4)
Vomiting 1(0.4) 109
Leukopenia 1(0.4) 0(0)
Electrolyte abnormality 1(0.4) 0(0)
Healing, abnormal 1(0.4) 0(0)
Hemiplegia 1(0.4) 0(0)
Apnea 1(0.4) 0
Dyspnea 1(0.4) 0(0)
Respiratory distress syndrome 1(0.4) 0 (0)
Retinitis 1(0.4) 0(0)
Cardiomyopathy 00 1(0.4)
Gastroenteritis 0(0) 1(0.4)
Gastrointestinal carcinoma 0(0) 1(0.4)
Diarrhea 0(0) 2(0.8)
Asthenia 0 (0) 104
Melena 0 1(04)
Hypokalemia 0 (0) 1(0.4)
Hypomagnesemia 0 (0) 1(0.4)
Hyponatremia 0 (0) 1(0.4)
Hypoproteinemia 0@ 1(0.4)
Peripheral edema 00 1(0.4)
Cerebrovascular accident 00 1(0.4)
Meningitis 0(0) 1(0.4)
Bronchitis 0 (0) 1(0.4)

457

Page of 695



Clinical Review

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

Micafungin sodium for Esophgeal Candidiasis
Mycamine (Micafungin sodium)

Pyelonephritis 00 1(0.4)

Total SAEs 50 38

Medical Officer Comments: The incidence of serious adverse events was higher in the
micafungin- than in the fluconazole treatment group, and there were more total serious
adverse events in the micafungin group (50) in comparison to the fluconazole group (38). In
patients treated with micafungin the frequency of serious adverse events including tuberculosis,
pneumonia, AIDS, respiratory failure, renal failure, infection, and delirium was higher than in
[fluconazole-treated patients. Hepatic failure was observed as a serious adverse event in 1
micafungin-treated patient, and in 1 fluconazole-treated patient.

Serious adverse events for those who received micafungin are summarized by patient in the table
below. Notably 52/260 (20.0%) patients micafungin-treated patients were found in the database who
had at least one serious adverse event rather than 35/260 (13.5%) as noted above.

Medical Officer Comment: This difference in the number of patients with at least one serious
adverse event may be due to differences in accounting of patients who died and also had
serious adverse events. All patients with serious adverse events in the database are summarized
in the table below.

APPEARS THIS WAY
ON ORIGINAL
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Table 136. Summary of Micafungin-Treated Patients with Serious Adverse Events

# Patient SAE Onset Micafungin Outcome Relationship
Number SAE discontinuation to
(study (study day) micafungin®*
day)

1 02545002 Anemia (1); 14 (1) 14 Recovered Definitely not
Confusional state (2) | 24 (2) (1,2)

2 02545016 Vomiting (1); renal 19(1,2) | 19 Death (1,2,3) | Definitely not
insufficiency (2);
pulmonary
tuberculosis (3)

3 02545018 Apnea 6 3 Death Definitely not

4 03235005 Cytomegalovirus 7 5 Recovered Definitely not
retinitis

5 03235015 Septic shock 11 10 Death Definitely not

6 03235021 Interstitial lung 14 Death Definitely not
disease

7 03245007 Myelopathy Not Definitely not

recovered

8 03245019 Leukopenia (1); 7(1,2) 14 Recovered Definitely not
neutropenia (2) (1,20 (1,2)

9 10305003 Respiratory failure 2 20 Recovered Definitely not

10 10385001 Fever (1); diarthea 24 (1,2) | 13 Recovered Definitely not
) (1,2)

11 10445008 Disseminated 19 (1) 14 Death Definitely not
tuberculosis (1), 26 (2)
coma (2) :

12 10445013 Pneumonia (1); 8 (1) 14 Recovered Definitely not
respiratory distress 13 (2) (1,2) (1,2)
2)

13 10545001 Dysphagia (1); 13 (1) 22 Recovered Unlikely (1,2)
postoperative wound | 25 (2) (1,2)

complication (2)

*investigator’s assessmentment of drug-relatedness
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Table 136. (continued)Summary of All Serious Adverse Events in Micafungin-Treated Patients

# Patient SAE Onset Micafungin Outcome Relatioship to
Number SAE stop day micafungin
(study
day)
14 10575008 Delirium (1); 11 10 Recovered possible (1);
pulmonary tuberculosis (1); not unlikely (2)
2) recovered
(2)
15 10575015 Pulmonary 28 14 Death Definitely not
tuberculosis
16 10575026 Cardiac failure 23 14 Death Unlikely
17 10575041 Pulmonary 20 (1) 14 Death Definitely not
tuberculosis(1); HIV 21 (2)
progression (2)
18 10575045 Pulmonary 3(1,2) 2 Death Unlikely
tuberculosis (1); HIV
progression (2)
19 10575046 Multi-organ failure 17 14 Death Unlikely
(Heart, renal,
respiratory failure)
20 10575050 Delirium 6 6 Recovered Possible
21 10625002 Severe electrolyte 1(1,2) 1 Death
disturbance (1);
ventricular fibrillation
(2); HIV progression
3)
22 10655006 Progression of HIV 13 12 Death Possible
23 10655007 Diarrhea Recovered Definitely not
24 10655010 Bacteremia 14 14 Recovered Definitely not
25 10655003 Pulmonary 29 14 Death Definitely not
tuberculosis
26 10665007 Delirium 4 14 Recovered Definitely not
27 10665017 Bronchopneumonia 26 14 Death Definitely not
28 10665018 Progression of HIV 17 14 Death Definitely not
29 10665036 Pulmonary 31 14 Death Definitely not
tuberculosis
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Table 136. (continued) Summary of All Serious Adverse Events in Micafungin-Treated Patients

# Patient SAE Onset Micafungin Outcome Relatioship to
Number SAE stop day micafungin
(study
day)
30 10665037 Progression of HIV 16 Death Definitely not
(1); renal
insufficiency (2);
pulmonary
tuberculosis (3);
cardiac failure (4)
31 10685011 Pneumonia (1); 13 (1) 14 Recovered Definitely not
pulmonary 10 (2)
tuberculosis (2)
32 10695018 septic ascites 17 14 Recovered Definitely not
33 10705001 Acute renal failure | 9 14 Recovered Definitely not
34 10705004 Preumocystis 19 14 Death Definitely not
carinii pneumonia
35 10705010 Preumocystis 14 Recovered Definitely not
carinii pneumonia (1); death (2)
(1); tuberculosis
(2)
36 10705024 Anemia (1); acute 14 Not Unlikely
renal failure (2) recovered
(1); death (2)
37 10705047 Pneumocystis 13 Death Definitely not
carinii pneumonia
38 10745011 Atypical lower Recovered Definitely not
respiratory tract
infection
39 10745013 Facial nerve 11(1,2) |15 Not Definitely not
paralysis (1), recovered
hemiplegia (2) (1,2)
40 10745031 Acute renal failure | 7 9 Death Definitely not

*Investigator’s assessmentment of drug-relatedness
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Table 136. (continued) Summary of All Serious Adverse Events in Micafungin-Treated Patients

# | Patient SAE Onset Micafungin Outcome Relatioship to
Number SAE stop day micafungin
(study
day)
41 | 10745035 | Hepatic failure (1); pulmonary 4 (1) 5 Not recovered | Unlikely (1);
tuberculosis (2) 6 (2) (1); death (2) definitely not
&)
42 | 10745048 | Respiratory tract infection (atypical) 12 14 Recovered Definitely not
43 | 10755007 | Pulmonary tuberculosis (1); respiratory | 8 (1,2) | 7 Death Definitely not
failure (2)
44 | 10755009 | Progression of HIV 27 21 Death Definitely not
45 | 10755011 Anemia (1); renal insufficiency (2) Not recovered | Definitely not
(1); death (2) 1,2)
46 | 11635004 | Pulmonary tuberculosis (1); sepsis (2) | 2 (1) 14 Death (1,2) Definitely not
29 (2) 1,2)
47 | 11645004 | Acute respiratory distress syndrome (1, | 6 5 Recovered (1); | Definitely not
2); disseminated Kaposi’s sarcoma (3) | (1,2,3) death (2) 2)
48 | 11645006 Sensory disturbance (1); cryptococcal Recovered Definitely not
meningitis (2) 1,2) (1,2)
49 | 11645009 | Tuberculous meningitis (1); septic 2(D) 5 Death (1, 2,4) Definitely not
shock (2); pulmonary tuberculosis (3); | 9 (3) (1-5)
hypovolemic shock (4); sepsis (5) 6(5)
26 (2)
50 | 11655001 Melena 4 14 Not recovered | Definitely not
51 | 11655005 Progressive HIV 35 14 Death Definitely not
52 | 11655009 | Pneumonia 10 10 Death Definitely not

*investigator’s assessmentment of drug-relatedness

Narrative summaries for Patients with Serious Adverse Events
Narrative summaries for patients who died and had serious adverse event(s) are provided above in
section “Deaths”.

Patient 02545002, a 31 year-old black male from South Africa with HIV and a CD4 count of 89

cells/mm3 received micafungin 150 mg/day for 14 days for EC. At baseline, the patient had cough, and
cachexia. Adverse events reported during micafungin treatment included fever, sweating, pneumonia,
reactivated tuberculosis, phlebitis, pain, abnormal WBCs, hypoproteinemia, and increased LDH, in
addition to anemia and confusion, which were reported as serious adverse events on study days 14, and
24, respectively. None of the adverse events were considered related to micafungin. Concomitant
medications included painamol, cotrimoxazole (bactrim), immunity one (nutritional supplement),
diazepam (day 12) for disorientation, and lorazepam (day 24) for confusion. The patient received a
blood transfusion on day 25. The confusion initially resolved on day 14, but recurred day 26. Anemia
and confusion were ongoing at the time of follow-up (day 45). Pertinent laboratory data for this patient
is shown in the table below. Renal and hepatic laboratory values were normal throughout the study.

462 Page of 695



Clinical Review
Mary E. Singer, M.D., Ph.D.
Micafungin sodium for Esophgeal Candidiasis
Mycamine (Micafungin sodium)

Laboratory Values* for Patient 0254002

Study day | WBC Hemoglogin | Platelets LDH Total Sodium
x 10° g/dL x 10° U/L biliruibin | mmol/L
mg/dL
Baseline 4.5 8.0 322 625 0.4 131
Day 7 8.0 7.5 319 809 0.4 121
Day 14 7.2 6.0 258 670 0.8 | 127
Day 31 11.5 5.9 165 1455 0.5 131

*normal laboratory values are shown in Appendix 10.

Medical Officer Comments: This patient had progressive anemia despite discontinuation of
micafungin on day 14. Other hematopoietic cell lines were not affected significantly. Although
the LDH increased, there was no concomitant rise in bilirubin suggestive of hemolysis. The
patient developed pneumonia and/or tuberculosis during treatment with micafungin, and
received bactrim for presumed PCP, but did not receive antituberculous therapy. If his anemia
were due fo chronic infection, it would not be expect to progress as rapidly as in this case.
Because the anemia cannot be attributed to other factors, it was possibly related to micafungin
in my opinion.

Patient 3235005 was a 26 year-old mestizo female with HIV. A narrative summary was not available
for this patient. Baseline conditions included diarrhea, retinitis, reactivate tuberculosis, anemia,
bronchitis, leukopenia, and “abnormal WBC”. She received 5 days of micafungin 150 mg/day for EC.
Concomitant medications included cotrimoxazole, rifampin, isoniazid, ethambutol, pyrazinamide,
ketoconazole (prior to study entry), vitamin B, chlorpheniramine, ganciclovir (started prior to study
entry), alprazolam, ciprofloxacin, midazolam, and fluconazole (post-treatment with micafungin).
Adverse events reported during treatment included insomnia, “tooth disorder”, and cytomegalovirus
(CMV) retinitis (day 7), reported as a serious adverse event. The patient recovered from this latter
event (with residual effects). Except for leucopenia and anemia which were present at baseline, no
significant laboratory abnormalities were observed during the study.

Medical Officer Comment: This patient had CMV retinitis at baseline, and apparently had
worsening of the infection during micafungin treatment. I would agree that any relationship of
this event to micafungin would be unlikely.

Patient 3245007: No narrative summary or patient profile was available for review.

Patient 3245019 was a 36 year-old mestizo male with HIV and a CD4 count of 17 cells/mm3. The
patient was receiving antiretroviral therapy. Conditions at baseline included PCP, thrombocytopenia,
leucopenia, lymphopenia, anemia, hypocalcemia, and depression. The patient received micafungin 150
mg/day for 14 days for EC. Concomitant medications included stavudine, lamivudine, nevirapine,
alprazolam, moclobemide, prednisone, cotrimoxazole, dimenhydrinate, xylocaine (topical anesthestic
for endoscopy). After micafungin was discontinued, the antiretroviral regimen was changed to
zidovudine, didanosine, and efavirenz. Worsening leukopenia was reported as a serious adverse event
on study day 7, which resolved (day 14) with “residual effects”. The leukopenia was considered
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unlikely related to micafungin. Nausea and eosinophilia were also reported as adverse events. Pertinent
laboratory data for this patient are shown in the table below.

Laboratory Values* for Patient 03245019

Study day WBC ANC Hemoglobin Platelets
(x 10%) (cells/mm3) g/dL (x 10%)
Baseline 2.7 2050 10.5 142
Day 7 14 630 10.5 120
Day 11 1.6 848 10.4 131
Day 14 24 1536 10.1 121
Day 28 3.4 2006 11.2 164

*normal values are shown in Appendix 10.

Medical Officer Comments: This patient was also receiving bactrim for PCP, and bactrim can
cause leukopenia. Bactrim was stopped on study day 7 and restarted for PCP prophylaxis on
day 15. Because the leukopenia and neutropenia improved before micafungin was stopped (day
14), I would agree that any relationship to micafungin is unlikely.

Patient 10305003 was a 35 year-old mixed race female from South America with acute myeloid
leukemia, for which she received chemotherapy approximately 2 prior to study entry. Other baseline
conditions included fever, anemia, gastritis, thrombocytopenia, and dehydration. She received
micafungin 150 mg/day for 20 days for EC. Concomitant medications included dipirona, ranitidine,
ceftazidime, amikacin, hydrocortisone, vancomycin, meropenem, potassium chloride, saline solution,
ovelicin, pavulon, fentanyl, midazolam (the latter 4 drugs for intubation/mechanical ventilation),
berotec (inhaled), atrovent (inhaled), plasit, paracetamol, and hidantal for seizures. Respiratory failure
was reported as a serious adverse event on day 2, and resolved without residual effects on day 6. The
respiratory failure was considered unrelated to micafungin. Other adverse events which occurred in
this patient included fever, “lung disorder (pulmonary infiltrate on CRF), hypokalemia, peripheral
edema, convulsion, and vomiting. None of the latter events were considered serious, and none of the
adverse events were considered related to micafungin. Review of laboratory data revealed mild
hypocalcemia at baseline which improved by day 15, persistent hypomagnesemia, elevated alkaline
phosphatase and LDH, anemia, leukopenia, neutropenia, and thrombocytopenia which resolved during
treatment.

Medical Officer Consult: The etiology of respiratory failure in this patient is not obvious from
the narrative summary. Presumably the patient had pneumonia because a pulmonary infiltrate
was noted as an adverse event on the CRF. The case report form also noted that respiratory
Jailure was due to adult respiratory distress syndrome. Because respiratory failure resolved
while the patient continued receiving micafungin, I would agree it was probably not related to
micafungin.

Patient 10385001 is summarized in the section below on Discontinuation of Micafungin due to
Adverse Event.
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Patient 10445013 was a 35 year-old Caucasian male with HIV and a CD4 count of 31 cells/mm3.
Baseline conditions included dyspnea and stomach ulcer. The patient received micafungin 150 mg/day
for 14 days for EC. Concomitant medications included ranitidine, zidovudine, lamivudine, and
efavirenz (the latter antiretroviral medications started on study day 1), dipirone, metoclopramide,
diazepam, furosemide, prednisone, ceftriaxone, trimethoprim-sulfamethoxazole, ipratropium, fenoterol
(inhaled), omeprazole, propofol, midazolam, heparin, cefepime, morphine, vancomycin, rifampin,
isoniazid, and pyrazinamide. Pneumonia was reported as a serious adverse event on study day 8, and
respiratory distress, requiring intubation, and severe pneumonia on day 13. These adverse events
resolved and were considered unrelated to micafungin. Additional adverse events reported in this
patient during micafungin treatment included dizziness and penile condyloma. No significant
laboratory abnormalities were observed in this patient on review of the database.

Medical Officer Comments: I would agree with the investigator that these events were not
likely related to micafungin.

Patient 10545001 was a 58 year-old Caucasian female with esophageal cancer who received
micafungin 150 mg/day for 22 days for EC. A narrative summary was not available for this patient.
Other baseline conditions were hypertension, duodenitis, and cachexia.Concomitant medications
included amiodarone, hydrochlorothiazide, captopril, ranitidine, potassium and sodium chloride,
dipirone, cephalothin, bupivacaine (epidural), tramadol, dimethicone, hyoscine, xylocaine (topical),
meperidine, midazolam, tenoxicam, fentany] citrate, codeine, and ceftriaxone. Dysphagia was reported
as a serious adverse event on study day 13, and a postoperative wound complication (surgical
dehiscence of wound) on day 25. Other, non-serious adverse events during treatment were dehydration,
and esophagitis. Calcium was low at baseline (8.6 mg/dL), and decreased to 7.0 mg/dL (day 8), 7.6
mg/dL (day 15), 6.8 mg/dL (day 22) and returned to baseline level on day 37. Creatinine remained
normal; while BUN was modestly elevated throughout the study.

Medical Officer Comments: This case is confounded by esophageal cancer which by itself can
cause dysphagia. The patient had surgery on day 9 presumably for esophagectomy. I would
agree that the dysphagia and surgical wound dehiscence are most likely not related to
micafungin.

Patient 10575008 is summarized below in the section, “Drug-Related Serious Adverse Events”.
Patient 10575050 is summarized below in the section, “Drug-Related Serious Adverse Events”.
Patient 10655007: Narrative summary or patient profile was not available.

Patient 10655010 was a 31 year-old black male with HIV and underlying tuberculosis, abdominal
pain, rectal disorder, constipation, diarrhea, insomnia, fever, and vomiting. A narrative summary was
not available for this patient. He received micafungin 150 mg/day for 14 days for EC. Concomitant
medications included rifafour (isoniazid, rifampin, pyrazinamide, and ethambutol), augmentin,
cotrimoxazole (bactrim), propoxyphene, zolpidem, metoclopramide, paracetamol, levofloxacin, and
fluconazole (after micafungin treatment was completed). Sepsis (bacteremia) was reported as a serious
adverse event on study day 14. The patient recovered from this adverse event, which was not
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considered related to micafungin. Other adverse events reported in this patient included dizziness,
nausea, vomiting, increased cough, and epistaxis, none of which were considered serious. No
significant laboratory abnormalities were noted in this patient except for an elevated LDH, which was
high at baseline (559 U/L) and increased to 691 U/L by study day 28. Notably, the patient became
leukopenic during treatment (WBC 5.2 x 10° at baseline, 2.6 x 10° on day 7, 2.8 x 10° on day 14, and
2.6 x 10° on day 14. Absolute neutrophil counts were also low, but not below 1000 cells/mm®. Platelet
counts and hemoglobin levels remained normal throughout the study.

Medical Officer Comments: I would agree with the investigator that bacteremia in this patient
was most likely not related to micafungin.

Patient 10655007 was a 34 year-old black female with HIV disease. A narrative summary was not
available for this patient. Baseline conditions included anemia and back pain. For EC, the patient
received micafungin 150 mg/day for 14 days total, interrupted after the fifth dose because of delirium,
which was listed as a serious adverse event on days 4 through 9. Delirium resolved without any
residual effects, and it was considered unrelated to micafungin. Micafungin was restarted on day 7 and
continued to complete 14 days of treatment. Additional adverse events reported for this patient
included nausea, vomiting, fever, myalgia, extrapyramidal syndrome and pneumonia. Concomitant
medications included valoid, cozole (bactrim), voltaren, etomien, inza, panado, valium, ativan, rociject,
akineton, and serenace. No abnormal laboratory values were noted that would contribute to mental
status changes.

Medical Officer Comments: A relationship between micafungin and delivium is unlikely
because the delirium resolved after restarting micafungin.

Patient 10685011 was a 46 yearo-old black female with HIV and a CD4 count of 126 cells/mm3. She
was not receiving antiretroviral therapy. Baseline conditions included pneumonia, lymphadenopathy,
weight loss, anemia, and increased LDH. The patient received micafungin 150 mg/day for 14 days.
Concomitant medications included vitamin B complex, ampicillin, cotrimoxazole (bactrim),
paracetamol, pregamal, lasix, rapifen, dormicum (midazolam), pyridoxine, rifafour (isoniazid,
rifampin, pyrazinamide, and ethambutol), cefazolin, and fluconazole (started after micafungin
treatment). Tuberculosis was reported as a serious adverse event on day 10, and was persistent at the
end of the study. Pneumonia was listed as a serious adverse event on day 13, with recovery noted on
day 20. Additional adverse events noted for this patient included hypokalemia, kidney failure,
leukocytosis, and thrombocytopenia. The latter events were considered possibly related to micafungin.
Laboratory values of interest for this patient are shown in the table below.

Laboratory Values* for Patient 10685011
Study WBC | Hemoglobin | Platelets | Sodium K Mg BUN | Creatinine
day (x9 g/dL (x10°) | mmol/dL mmol/dL | mg/dL. | mg/dL | mg/dL
107)
Baseline | 2.8 9.9 96 136 4.6 1.6 30 1.4
Day 7 2.0 8.6 205 127 4.1 1.5 22 1.1
Day 14 |5.9 6.9 65 130 2.7 2.0 56 1.6
Day24 |5.4 5.2 55 133 4.0 1.7 20 1.1
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AST | ALT Total Alkaline LDH Albumin
U/L | UL bilirubin | phosphatase | U/L gdL
mg/dL U/L
Baseline | 156 | 88 0.2 354 1914 1.7
Day 7 42 36 0.5 285 1115 1.7
Day 14 | 54 29 2.1 318 1181 1.5
Day 24 |25 9 0.9 267 527 1.2

*normal values are shown in Appendix 10.

Medical Officer Comments: In addition to the adverse events listed above, this patient
developed progressive anemia, hyponatremia, and transient bilirubinemia during receipt of
micafungin. I would concur with the investigator that the tuberculosis and pneumonia were not
related to micafungin, but would consider the latter events possibly related.

Patient 10695018 was a 22 year old black female with HIV and a CD4 count of 18 cells/mm3, who
received 14 days of micafungin 150 mg/day for EC. A narrative summary was not available for this
patient. Baseline conditions included weight loss, pulmonary tuberculosis, anemia and maculopapular
rash. Concomitant medications were rifafour (isoniazid, rifampin, pyrazinamide, and ethambutol),
pyridoxine, and flagyl. On study day 17, infection (septic ascites) was listed as a serious adverse event
from which the patient recovered. No other adverse events were reported and the event was not
considered related to micafungin. Significant laboratory abnormalities included severe anemia
(hemoglobin 6.2 g/dL at baseline) with worsening throughout the study (7.3 g/dL day 7, 4.6 g/dL day
14, and 3.8 g/dL day 31), thrombocytosis at baseline, which improved, increasing LDH throughout the
study (668 U/L at baseline and 1487 U/L on day 31), hypoalbuminemia, mild hypercalcemia (at
baseline, and intermittently throughout study), and hyponatremia at baseline and throughout study.

Medical Officer Comments: On review of the case report form, neither of these events was
listed as an adverse event. I would agree that the infection, referred to as “septic ascites” was
not related to micafungin. However, micafungin may have contributed to worsening anemia.

Patient 10705001 was a 44 year-old black male with HIV. He was not receiving antiretroviral therapy
and a CD4 count was not measured. Significant baseline conditions included neuropathy,
lymphadenopathy, Prneumocystis jiroveci (formerly carinii) pneumonia, and anemia. The patient
received micafungin 150 mg/day for 14 days for EC. Concomitant medications included multivitamins,
ranceph (), painamol (), clear cough (cough medication), xylocaine, dormicum (midazolam), articulen
(), saline, septran DS (bactrim), voltaren, panado (), dextrose, dulcolax, toradol, myprodol (), stilnox (),
and etomine (). Acute renal failure was reported as a serious adverse event on study day 9. This event
resolved with intravenous hydration, and was not considered related to micafungin. Other adverse
events during micafungin treatment included myalgia, anemia, fever, constipation, and delirium. The
patient received a blood transfusion on study day 13 for anemia. None of these events were considered
related to micafungin.

Pertinent laboratory values for this patient are shown in the table below.
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Laboratory Values* for Patient 10705001

Study WBC Hemoglobin | Platelets | BUN Creatinine | Bilirubin | LDH
day (x 10°) | (g/dL) (x10°) | (mg/dL) | (mg/dL) | (mg/dL) | UL
Baseline | 8.2 7.0 284 16.3 1.2 0.8 1511
Day 7 11.6 5.7 171 44.8 1.9 1.5 1079
Day 14 | 8.9 7.0 160 10.1 1.1 1.2 1484
Day31 |29 7.5 255 5.3 0.7 0.5 501

*pormal values are shown in Appendix 10.

Medical Officer Comments: This patient received a number of other medications which can
cause renal insufficiency, namely voltaren and bactrim (particularly with the high doses used
to treat PCP). I would agree that renal insufficiency was probably not related to micafungin.
This patient developed worsening anemia requiring a blood transfusion, which was possibly
related to micafungin. There was no strong evidence for hemolysis, however.

Patient 10745011: Narrative summary and patient profile were not available.

Patient 10745013 was a 24 year-old black female with HIV (CD4?), who received 15 days of
micafungin 150 mg/day for EC. No narrative summary was available for this patient. Other baseline
conditions included gastroenteritis, lymphadenopathy, “ear disorder”, and headache. Hemiplegia and
left facial nerve palsy were noted as serious adverse events on study day 11. These events were not
considered related to micafungin, and persisted at the end of the study. Other adverse events reported
included hypotension, myalgia, and normocytic anemia. Concomitant medications included allergex,
scopex, clopamon, immodium, potassium chloride, normal saline, medigel, tramal, ciprofloxacin,
stilpain, effortil, decadron and bactrim (for Toxoplasmosis), voltaren, nystatin and fluconazole (after
completion of micafungin therapy). No pertinent laboratory abnormalities were noted on review of the
database.

Medical Officer Comments: This patient apparently developed cerebral Toxoplasmosis
resulted in left hemiparesis and a left facial nerve palsy during treatment with micafungin. [
would agree that these adverse events were not likely related to micafungin.

Patient 10745048 was a 26 year-old black female with HIV (CD4?) who received 14 days of
micafungin (150 mg/day) for EC. Other baseline conditions included pulmonary tuberculosis,
hemorrhoids, lower respiratory tract infection, normocytic anemia, thrombocytopenia,
hypoproteinemia, and vulvovaginitis. Concomitant medications included rifafour (isoniazid, rifampin,
pyrazinamide, and ethambutol), bactrim, ibuprofen, cough syrup, amethocaine cream, anusol
suppositories and liquid paraffin for hemorrhoids, canasore, vaginal cream, tramahexal, vitamin B
complex, zinacef, alcophyllex, zinnat, and nystatin oral suspension (after micafungin treatment
completed). Atypical lower respiratory tract infection was reported as a serious adverse event on study
day 12 and was persistent at the end of the study. Headache was also reported as an adverse event.
Neither event was considered related to micafungin. Laboratories were remarkable only for progressive
thrombocytopema throughout the study period. Baseline platelet count was 97 x 10°, which decreased
to 57 x 10° on day 7, to 37 x 10° on day 14, and increased to 75 x 10°/L on day 29.
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Medical Officer Comments: I would agree that the atypical pneumonia was not related to
micafungin; however, the progressive thrombocytopenia which improved after micafungin was
discontinued is suggestive of a drug-related adverse event.

Patient 11645006: Narrative summary and patient profile were not available.

Patient 11655001 was an 80 year-old Caucasian male with bullous pemphigoid who received 14 days
of micafungin (150 mg/day) for EC. A narrative summary was not available for this patient. Other
baseline conditions included gastrointestinal hemorrhage, constipation, peripheral edema, tachycardia,
and heart failure. Concomitant medications included cimetidine, pantoloc, ulsanic, lasix, tarka,
celestone soluspan, solucortef, spiractin, duphalac, pantoloc, kloref (potassium supplement), pulmison,
tranquipam, vitothion, amoxicillin and clacef. Gastrointestinal hemorrhage (melena) was reported as a
serious adverse event on study day 4, and the patient required a blood transfusion. The patient
recovered and this event was not considered related to micafungin. Additional adverse events reported
for this patient included phlebitis, infection, and hypokalemia. Pertinent 1aborat0ry data for this patient
is shown in the table below.

Laboratory Values* for Patient 11645006

Study WBC | Hemoglobin | Platelets | Sodium | Potassium | BUN | Creatinine
day x10° | g/dL x 10° mmol/L | mmol/L mg/dL | mg/dL
Baseline | 15.6 12.5 220 135 3.5 27 0.9

Day 7 93 15.9 128 133 24 13 1.2

Day 14 | 14.0 14.0 274 132 3.7 12 1.1

Day 29 |20.2 13.2 407 131 4.3 15 1.1

*normal values are shown in Appendix 10.

Medical Officer Comments: This patient had gastrointestinal hemorrhage listed as a baseline
condition, so I would agree that this adverse event was not related to micafungin. During
micafungin treatment, the patient developed mild hyponatremia, and hypokalemia, which could
possibly be attributed to lasix, and transient thrombocytopenia, which remains unexplained
and could be related to micafungin.

Drug-Related Serious Adverse Events

Serious adverse events considered by the investigator to be related to the study drug occurred in 3
patients treated with micafungin, and 1 patient treated with fluconazole. These events are summarized
in the following table.
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Table 137. Serious Drug-Related Adverse Events in Study 005 (adapted from applicant’s table 23)

Patient Study Discontinued | Duration | SAE Day of | Patient
Number drug/cumulative | due to SAE | of study | COSTART | SAE Outcome
dose drug Term Onset

10575008 | Micafungin yes 10 days Delirium 11 SAE
1500 mg | resolved
day 12,
patient
recovered
10575050 | Micafungin yes 6 Delirium 6 SAE
900 mg resolved
' day 10;
patient
recovered
10655006 | Micafungin yes 12 Progression | 13 Death day
1800 mg of HIV _ 13
disease
10575051 | Fluconazole yes 6 Asthenia; 6 SAE
Delirium persistent
at time of
death day
8

Medical Officer Comments: It is difficult to attribute causality to study drug in these patients
with advanced HIV disease, multiple baseline conditions, and multiple concomitant
medications. Accordingly, more emphasis is placed in this review on serious adverse events
regardless of causality. In the two cases of delirium in micafungin-treated patients, a clearer
case for attribution to drug can be made because the delirium resolved after micafungin
discontinuation. Narrative summaries for patients who received micafungin and subsequently
developed delirium are provided in the section on adverse events leading to treatment
discontinuation below.

Narrative Summaries for Serious Drug-Related Adverse Events

Patient 10575008 was a 34 year old black male from South Africa with HIV and a CD4 count of 98.
He was not receiving antiretroviral therapy. At baseline, the patient had weight loss, anemia, and and
abnormal pulmonary examination (“creps™). The patient received no concomitant medications except
for normal saline infusion. For EC, the patient received micafungin 150 mg/day for 10 days, at which
time, micafungin was stopped due to delirium. This was considered a serious adverse event, possibly
related to micafungin. Delirium reportedly resolved on day 12; however, the patient was hospitalized
on study day 28 due to delirium. Other adverse events reported for this patient included dizziness (day
2), diarthea (day 4), rash (day 11), all of which were considered possibly related to micafungin.
Reactivated pulmonary tuberculosis was also reported as a serious adverse event on study day 28.
Laboratory data was reviewed and low sodium was noted at baseline (134 mmol/L) and during
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micafungin treatment (133 mmol/L on day 7, 127 mmol/L on day 11). Calcium, magnesium, and renal
laboratory values were normal, and no other significant laboratory abnormalities were noted.

Medical Officer Comments: Patients with AIDS and low CD4 counts are at risk for HIV
encephalopathy (dementia), opportunistic infections affecting the CNS (such as cerebral
toxoplasmosis or cryptococcal meningitis), or CNS malignancy. This patient was apparently
lost to follow up because he was hospitalized for delirirum and any procedures performed to
determine its etiology was not obtainable by the applicant. In the absence of this information, 1
would agree that the delirirum was possibly related to micafungin because it resolved (at least
temporarily) within 2 days after stopping the drug.

Patient 10575050 was a 40 year-old black male from South Africa with HIV and a CD4 count of 55
cells/mm3. Significant baseline conditions included cachexia, weakness, abnormal lung examination
(“creps”), dehydration and anemia. Concomitant medications included loperamide, vitamin B complex,
normal saline, bactrim, and paracetamol. He received micafungin 150 mg/day for 6 days for EC.
Micafungin was discontinued due to delirirum which required hospitalization and was reported as a
serious adverse event on study day 6. The delirium resolved on study day 10. Other adverse events
reported during micafungin treatment included diarrhea (day 2 and day 6), headache (day 3), fecal and
urinary incontinence (day 6). Review of laboratory values for this patients revealed baseline
hyponatremia (sodium 128 mmol/L at baseline and until day 28 of study), normal BUN and creatinine
at baseline and day 6 (BUN and creatinine were mildly elevated day 28 at 19 mg/dL and 1.4 mg/dL,
respectively), normal calcium at baseline and day 6, but slightly elevated day 28 (10.3 mg/dL), normal
potassium at baseline and day 6, but slightly decreased day 29 (3.3mmol/L). Except for possibly the
hyponatremia, the laboratory abnormalities noted on study day 28 would probably not have resulted in
delirium noted on days 6-10.

Medical Officer Comments: As mentioned above, patients with AIDS and low CD4 counts are
at visk for HIV encephalopathy or dementia, as well as opportunistic infections or malignancies
involving the CNS. Hyponatremia can also cause confusion, however, this patient was
hyponatremic at baseline and the hyponatremia was stable during micafungin treatment.
Because delirium resolved in this patient, with no report of recurrence at follow-up, I would
agree with the investigator that this adverse event was possibly related to micafungin.

Adverse Events Leading to Discontinuation of Study Drug

Sixteen of 260 (6.2%) patients treated with micafungin and 10/258 (3.9%) patients treated with
fluconazole experienced an adverse event leading to study drug discontinuation. A summary of these
events is shown in the following table. The number of adverse events leading to study drug
discontinuation was higher in the micafungin group (21 events) in comparison with the fluconazole
group (12 events).
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Table 138. Adverse Events Leading to Study Drug Discontinuation (adapted from applicant’s table

13.5.5.)
Adverse Event* Micafungin Fluconazole
COSTART Term N=260 N=258
n (%) n (%)
Any adverse event resulting | 16 (6.2) 10(3.9)
in discontinuation
Rash 4 (1.5) 1(0.4)
Pneumonia 3(1.2) 2 (0.8)
AIDS 2 (0.8) 0(0)
Delirium 2 (0.8) 1(0.4)
Pulmonary tuberculosis, 2(0.8) : 00
reactivated
Sarcoma 1(0.4) 0 (0)
Tuberculosis, reactivated 104 0 (0)
Arrythmia 1(0.4) 0(0)
Heart failure 1(0.4) 0(0)
Shock 1(0.4) 2 (0.8)
Hepatic failure 1(0.4) 0 (0)
Respiratory distress 1(0.4) 0 (0)
syndrome
Kidney failure 104 2 (0.8)
Asthenia 0(0) 1(0.4)
Sepsis 0(0) 1(0.4)
Hypokalemia 0(0) 1(0.4)
Cerebrovascular accident 0 (0) | 1(0.4)
Total Events 21 12

*Patient could have more than one adverse event within a body system

Drug-related adverse events leading to study drug discontinuation occurred in 6 micafungin-treated
patients (2.3%) and 2 fluconazole-treated patients (0.8%). Drug-related events in this category
included rash (4 events), delirium (2 events) and AIDS (1 event) in the micafungin treatment group,
and rash, delirium, and asthenia (1 event each) in the fluconazole group. Serious drug-related adverse
events that resulted in micafungin discontinuation were shown in Table 137 above. Drug-related
adverse events resulting in micafungin discontinuation are summarized in the table below.
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Table 139. Drug-Related Adverse Events Resulting in Drug Discontinuation (adapted from applicant’s
table 25)
Patient Study Day of Drug Adverse Event | Severity | Onset Outcome
number | Drug/ Discontinuation of
cumulative Adverse
dose Event
(day)
10365002 | Micafungin | 11 Rash Severe 2 Resolved
1200 mg day 13
10365007 | Micafungin | 14 Rash Moderate | 10 Resolved
1500 mg day 14
10385001 | Micafungin | 13 Rash Severe 8 Resolved
, 1500 mg day 15
10575008 | Micafungin | 10 Delirium/rash* | Moderate | 10 Delirium
1500 mg resolved
day 12,
and rash
day 13

* In narrative summary, micafungin was stopped because of delirium

Medical Officer Comments: The adverse events of rash and delirium in micafungin-treated
patients resolved after drug discontinuation, supporting drug relatedness to these events.

Narrative Summaries for Patients who Discontinued Micafungin for Drug-Related Adverse

Events

Patient 10575008 was reviewed in the section above on serious drug-related adverse events.

Patient 10385001 was a 26 year-old mestizo male from Brazil with HIV and a CD4 count of 46
cells/mm3, and was receiving antiretroviral therapy. He received 13 days of micafungin, 150 mg/day
for EC. Other baseline conditions included diarrhea and fever. Concomitant medications included
zidovudine, lamivudine, and Lopinavir/ritonavir, dapsone, hydroxyzine, prednisone, Tylenol,
loperamide, dipirone, vitamin B complex and ranitidine. Rash was reported as an adverse event on day
8 and the patient was treated with hydroxyzine and prednisone. Micafungin was interrupted on day 9,
restarted on day 13, but stopped again due to skin rash. No eosinophilia was noted on review of the
laboratory data. The rash resolved on day 15, and was considered probably related to micafungin. On
day 24, fever and diarrhea were reported as serious adverse events, considered unrelated to micafungin.

Medical Officer Comments: Clearly, the rash was related to micafungin, resolving on de-
challenge, and recurring on re-challenge. I agree with the investigator that the diarrhea and
Sfever were probably not related to micafungin, given that these were listed as baseline
conditions, and apparently worsening about 10 days after micafungin was stopped.

473

Page of 695



Clinical Review

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

Micafungin sodium for Esophgeal Candidiasis

Mycamine (Micafungin sodium)

Patient 10365007 was a 23 year-old Cuacasian female from Brazil with HIV and a CD4 count of 68
cells/mm3. She was receiving zidovudine, lamivudine and nelfinavir as antiretroviral therapy.
Significant baseline conditions included hyponatremia, hypokalemia, leg pain, esophageal ulcer and
genital HSV. The patient received micafungin 150 mg/day for 14 days for EC. Concomitant
medications included antiretroviral therapy as noted above, amitryptaline, midazolam, meperidine,
ranitidine, valacyclovir, bactrim, and pyramethamine. Pruritis and skin rash were noted as adverse
events on study day 10, and micafungin was discontinued on that day due to leukopenia. The pruritis
and skin rash were treated with dexchlorpheniramine and promethazine, and micafungin was restarted
on day 11, and discontinued again on day 14 due to the skin rash (persistent or recurrent). After
micafungin discontinuation, the skin rash and pruritis resolved, but the leucopenia persisted. Other
adverse events in this patient included nausea, fever, headache, low visual acuity and vomiting.
Pertinent laboratory data for this patient are shown in the table below. AST and ALT were normal at
baseline and became only slightly elevated, with values of 67 U/L for AST and 41 U/L for ALT by day
7 of micafungin treatment. No eosinophilia was observed.

Laboratory Values* for Patient 10365007

Study Day | WBC ANC Hemoglobin Platelets
x 10° cells/mm’ g/dL x 10°
Baseline 3.9 2935 10.4 268
Day 6 0.9 432 10.9 149
Day 14 1.1 344 10.2 169

*normal values are shown in Appendix 10.

Medical Officer Comments: The skin rash and pruritis in this patient were most likely related
to micafungin because of the positive de-challenge and re-challenge. The leucopenia could
have been related to concomitant medications, particularly zidovudine, bactrim, or
pyramethamine, so the leukopenia cannot be clearly attributed to micafungin.

Patient 10365002 was a 39 year-old Caucasian male from Brazil with HIV and a CD4 count of 80
cells/mm3. Significant baseline conditions included fever, anemia, and lymphopenia. The patient was
not receiving antiretroviral therapy. He received micafungin 150 mg/day for 11 days for EC.
Concomitant medications included bactrim, which had been started many months before, and
acetaminophen. Micafungin was interrupted on day 8 because of a skin rash which had initially started
on study day 2 and treated with dexchlorpheniramine. Micafungin was restarted on day 11, but
promptly discontinued again the same day due to the rash. Other adverse events included fever which
started on day 2, and loss of consciousness (check) day 14. The rash was treated until day 13 when it
apparently resolved. On review of laboratory data, this patient was noted to have mild eosinophilia,
and mild elevation of AST during micafungin treatment as shown in the table below.
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Laboratory Values* for Patient 10365002

Study day WBC Eosinophils | Absolute AST ALT
(x 10%) (%) eosinophil U/L U/L
count
cells/mm’
Baseline 5.6 2 112 39 19
Day 8 4.7 10 470 47 26
Day 27 2.4 12 288 41 19

*normal values are shown in Appendix 10.

Medical Officer Comments: [ would agree that the skin rash was probably related to

micafungin given the positive de-challenge and re-challenge.

Other Significanf Adverse Events

Hepatic Adverse Events

The incidence of hepatic adverse events was similar in the micafungin and fluconazole treatment arms
in this study. Hepatic adverse events occurred in 17/260 (6.5%) patients treated with mlcafungm and
13/258 (5.0%) patients treated with fluconazole. The most common hepatic adverse events in the
micafungin group were increased alkaline phosphatase and abnormal liver function tests; while
increased AST, ALT, and alkaline phosphatase were the most common in the fluconazole group.

Hepatic adverse events that occurred in this study are summarized in the following table.

Table 140. Hepatic Adverse Events in Study 005 (adapted from applicant’sTables 26 and 13.5.7.1)

Adverse Event Micafungin | Fluconazole
COSTART Bodly System and Term | N=260 N=258
n (%) n (%)
Patients with any hepatic AE 17 (6.5) 13 (5.0)
Digestive System:
Hepatic failure 1(0.4) 1(0.4)
Hepatitis, nonspecific 1(0.4) 1(0.4)
Jaundice 2 (0.8) 1(0.4)
Liver damage 0 (0) 1(0.4)
Abnormal liver function tests 5(1.9) 2 (0.8)
Metabolic and Nutritional Disorders:
Alkaline phosphatase increased 6(2.3) 5(1.9)
Bilirubinemia 00 1(04)
AST increased 2(0.8) 5.9
ALT increased 1(0.4) 6(2.3)
Total number of hepatic AEs* 18 23

N= number of patients in FAS

n (%)= number and percentage of patients with adverse event
*Note that an individual patient may have experienced more than one AE within a body system.

Medical Officer Comments: Overall the number of patients who had at least one hepatic
adverse event was similar in the micafungin and fluconazole treatment groups,; while the
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overall number of adverse events was higher in the fluconazole group. One serious hepatic
adverse event in a micafungin-treated patient occurred in this study, hepatic failure, which was

- described above in the narrative summary for patient #10745035. In that case, hepatic failure
was considered a contributing factor in the patient’s death, which was attributed to multi-drug
resistant tuberculosis. This case was reviewed in the section above on Patient Deaths.

Hepatic Adverse Events Related to Study Drug
Hepatic adverse events considered drug-related occurred in 10/260 (3.8%) micafungin-treated patients,

and 8/258 (3.1%) fluconazole-treated patients. These are listed in the following table.

Table141. Drug-Related Hepatic Adverse Events in Study 005 (adapted from applicant’s Table

13.5.7.1.2) ,
Adverse Event Micafungin Fluconazole
COSTART Term N=260 N=258
n (%) n(%)
Any hepatic AE (drug-related) 10 (3.8) 8(3.1)
Digestive System:
Hepatitis, non-specific 1(0.4) 1(0.4)
Jaundice 0 (0) 1(0.4)
Abnormal liver function tests 3(1.2) 1(0.4)
Metabolic and Nutritional Disorders: -
Alkaline phosphatase increased 4(1.5) 3(1.2)
AST increased 2 (0.8) 4 (1.6)
ALT increased 1(0.4) 5(1.9)
Total drug-related hepatic AEs* 11 15

Medical Officer Comments: Overall, the incidence of hepatic adverse events attributed to

study drug was similar for the micafungin and fluconazole treatment goups.

Hepatic Laboratory Abnormalities

Mean and median laboratory values for alkaline phosphatase, AST, ALT and total bilirubin were
compared at weekly intervals, end-of therapy, and 2- and 4-weeks post-treatment. Baseline, 2 weeks
during treatment, end-of-therapy, and 2-week post-therapy laboratory values are shown in Tables 142

through 145 below.
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Table 142, Alkaline phosphatase (AP) values during study (adapted from applicant’s Tables 31 and

13.6.2)
Treatment / Sampling Time N AP (U/L) AP (U/L)
Mean =+ Std. Median
Deviation (range)
Micafungin/baseline 260 133.3+142.3 84 (10-1066)
Micafungin/2 weeks treatment | 235 158.5+192.1 98 (27-1670)
Micafungin/EOT 250 167.1 £200.3 101 (27-1670)
Micafungin/2 weeks post- 213 150.0 £205.1 93 (36-2150)
treatment '
Fluconazole/baseline 256 130.5+182.2 85 (1-2623)
Fluconazole/2 weeks treatment | 241 144.6 +223.6 94 (34-3235)
Fluconazole/EOT 252 148.6 £221.3 96 (69-3235)
Fluconazole/2 weeks post- 218 143.4 £290.1 86 (26-4136)

freatment

N= number of patients in FAS with laboratory value obtained at specified time period

EOT= end-of-therapy

Medical Officer Comments: In both treatment groups, the mean and median alkaline
phosphatase values increased slightly over baseline at 2 weeks treatment and EOT, decreasing
at 2 weeks post-treatment. However, the standard deviations of the means are large and the
range of values is wide, suggesting that outliers may skew these data, limiting interpretation of

these data.

Table 143. AST Values during Study Period (adapted from applicant’s Tables 31 and 13.6.2)

Treatment / Sampling Time N AST (U/L) AST (U/L)
Mean + Std. Median
Deviation (range)
Micafungin/baseline 260 51.1+47.0 36 (14-400)
Micafungin/2 weeks treatment | 236 51.5+424 42 (15-417)
Micafungin/EOT 250 55.3+61.7 42 (15-649)
Micafungin/2 weeks post- 212 78.0 £396.6 35 (12-5670)
treament
Fluconazole/baseline 258 49.0 £48.1 37 (10-418)
Fluconazole/2 weeks treatment | 241 48.6 £43.1 38 (15-395)
Fluconazole/EOT 253 65.3 +252.1 39 (15-4002)
Fluconazole/2 weeks post- 218 500725 33 (11-876)

treatment

N= number of patients in FAS with laboratory value obtained at specified time period

EOT= end-of-therapy
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Medical Officer Comments: AST values increased slightly over baseline in the micafungin
group during treatment, with the highest mean value observed 2 weeks post-therapy. However,
the median AST value decreased at this time point, indicating that the distribution was skewed.
In the fluconazole treatment group, AST increased minimally except at the EOT time point,
where the mean was significantly higher than other time points. However, the standard

deviation of the mean at the EOT was high and the median value unchanged.

Table 144. ALT Values during Study Period (adapted from applicant’s Tables 31 and 13.6.2)

Treatment / Sampling Time N ALT (U/L) ALT (U/L)
Mean =+ Std. Median
Deviation (range)
Micafungin/baseline 260 34.9+£28.6 26 (8-215)
Micafungin/2 weeks treatment | 236 37.3+£27.0 29 (8-187)
Micafungin/EQOT 250 37.9+31.5 29 (7-305)
Micafungin/2 weeks post- 212 46.0 + 135.9 25 (7-1760)
treament
Fluconazole/baseline 258 37.2+46.0 26 (4-576)
Fluconazole/2 weeks treatment | 241 33.4+£21.7 27 (5-168)
Fluconazole/EOT 253 39.9+ 814 28 (5-1274)
Fluconazole/2 weeks post- 218 33.6 £38.1 26 (8-483)

treatment

N= number of patients in FAS with laboratory value obtained at specified time period

EOT= end-of-therapy

In both treatment groups, the mean and median total bilirubin changed little during the study.

Medical Officer Comments: Mean and median ALT values increased slightly over time
(including the 2-week post-treatment period) in the micafungin group. However, the median
value for ALT at that time point was lower, and the distribution was most likely skewed. For the
Sluconazole group, the median ALT value changed little during the study, while the mean
increased somewhat at the EOT time point, most likely due to outliers.
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Table 145. Total Bilirubin Values during Study Period (adapted from applicant’s Tables 31 and 13.6.2)

Treatment / Sampling Time N Total bilirubin Total Bilirubin
(mg/dL) (mg/dL)
Mean + Std. Median
Deviation (range)
Micafungin/baseline 260 0.61 +£0.46 0.5 (0.1-4.6)
Micafungin/2 weeks treatment | 235 0.67 +£0.39 0.6 (0.4-3.9)
Micafungin/EOT 250 0.68 +0.45 0.6 (0.1-4.3)
Micafungin/2 weeks post- 213 0.65+0.48 0.5(0.14.D
treament
Fluconazole/baseline 258 0.60 + 0.29 0.5 (0.0-1.6)
Fluconazole/2 weeks treatment | 240 0.57 £ 0.37 0.5 (0.1-3.6)
Fluconazole/EOT 252 0.61 £0.44 0.5 (0.0-3.7)
Fluconazole/2 weeks post- 218 0.53+0.26 0.5(0.1-1.8)
treatment

N= number of patients in FAS with laboratory value obtained at specified time period
EOT= end-of-therapy

Medical Officer Comments: The mean and median total bilirubin increased slightly over time
in the micafungin group, but not in the fluconazole group.

Overall these data suggest that hepatic laboratory values changed minimally during the
treatment period in both treatment groups. However, laboratory data evaluated by statistics
describing central tendencies (mean and median) are limited because I or more patients
having outlying values can skew the distribution significantly.

Shifts in the hepatic laboratory values from baseline to the EOT were also evaluated by the applicant,
as shown in Tables 146 through 149 below. In the micafungin group, 240/260 (92.3%) patients had a
“normal” alkaline phosphatase (< 2.5 x upper limit of normal, ULN) value at baseline, and 221/260
(85%) patients had “normal” alkaline phosphatase at the EOT. Twenty patients had an alkaline
phosphatase 2.5 x -< 5x ULN at the EOT, 10 of these patients had a normal alkaline phosphatase at
baseline, and 10 had elevated alkaline phosphatase at baseline. At the EOT, 7 patients had an alkaline
phosphatase 5x-<10x ULN, 3 of these patients had a normal alkaline phosphatase at baseline; while 4
had an elevated alkaline phosphatase at baseline. Two patients in the micafungin group had alkaline
phosphatase > 10x ULN at the EOT. Both of these patients had an AP elevation of 5x-<10x ULN at
baseline.

In the fluconazole group, 241/258 (93.4%) patients had a “normal” alkaline phosphatase at baseline;
and 232/258 (89.9%) patients had a “normal” alkaline phosphatase at EOT. Seventeen patients had an
alkaline phosphatase 2.5x- <5xULN at the EOT. Seven of these patients had a normal and 10 had an
elevated alkaline phosphatase value at baseline. Two patients, both of whom had a normal value at
baseline, had an alkalkine phosphatase 5x- <10x ULN at EOT. One patient had an alkaline
phosphatase value> 10x ULN at baseline and EOT in the fluconazole group.
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Table 146. Shift in Alkaline phosphatase values from baseline to end-of therapy (adapted from
applicant’s Appendix 14.3.7.4.1)

Baseline EOT EOT AP EOT AP EOT AP No Total
' Normal | 2.5x - < 5x 5x -<10x >10x data | Patients
ULN ULN ULN

n n n n n n
Micafungin:
Normal 218 O 240
AP 2.5x-<5x 3 14
ULN
AP 5x-<10x 0 2 6
ULN
AP>10xULN |0 0 0
No data 0 0 0 0 0 0
Total patients | 218 20 7 2 10 260
Fluconazole:
Normal 227 R 241
AP 2.5x-<5x 4 10 14
ULN
AP 5x-<10x 0 0 0
ULN
AP>10x ULN |0 0 1
No data 1 0 0 0 1 2
Total patients | 232 17 2 1 6 258

EOT= end-of-therapy
ULN= upper limit of normal range for laboratory value
n=number of patients

Medical Officer Comments: Eighteen of 260 (6.9%)micafungin-treated patients, and 9/258
(3.5%) fluconazole-treated patients had a higher alkaline phosphatase at the EOT than at
baseline. Two patients in the micafungin group, and one in the fluconazole group developed
alkaline phosphatase elevation to > 10 x ULN.

In the micafungin group, 224/260 (86.2%) patients had a “normal” AST (< 2.5 x upper limit of normal,
ULN) value at baseline, and 228/260 (87.7%) patients had “normal” AST at the EOT. Thirteen
patients had an AST 2.5x -< 5x ULN at the EOT, 7 of these patients had a normal AST at baseline, and
6 had elevated AST at baseline. At the EOT, 6 patients had an AST 5x-<10x ULN, 1 of these patients
had a normal AST at baseline; while 5 had an elevated AST at baseline. Three patients had an AST >
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10x ULN at the EOT in the micafungin group. One of these patients had a normal AST at baseline;

while 2 had an AST elevation of 2.5x -< 5x ULN at baseline.

In the fluconazole group, 234/258 (90.7%) patients had a “normal” AST at baseline, and 229/258
(88.8%) patients had a “normal AST at EOT. Nineteen patients (13 of whom had a “normal”’AST at
baseline) had an AST elevation of 2.5x-< 5x ULN at EOT. Two patients who had a baseline AST
elevation of 2.5x-<5x ULN, developed AST elevation of 5x to <10x ULN at EOT; while 3 patients
developed AST elevations >10x ULN at EOT. Only one of the latter patients had a “normal” AST at

baseline.

Table 147. Shifts in AST from baseline to EOT (adapted from applicant’s Appendix 14.3.7.4.1)

Baseline EOT EOT AST EOT AST EOT AST | No Total

Normal | 2.5X - <5X 5X -<10X > 10X data | Patients

ULN ULN | ULN

n n n n n n
Micafungin:
Normal 209 |10 s 224
AST 2.5X-<5X | 16 6 12 31
ULN SRR
AST 5X-<10X |2 0 ; 3
ULN o :
AST > 10X 1 0 1 0 0 2
ULN ‘
No data 0 0 0 0 0 0
Total patients | 228 13 6 3 10 260
Fluconazole:
Normal 216 a3 1 4 234
AST 2.5X-<5X | 12 4 . 1 20
ULN R
AST 5X-<10X |0 1 Q- 10 1
ULN . _
AST > 10X 1 1 0 1 0 3
ULN .
No data 0 0 0 0 0 0
Total patients | 229 19 2 3 5 258

- EOT= end-of-therapy
ULN= upper limit of normal range for laboratory value; n= number of patients
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Medical Officer Comments: Fifteen of 260 (5.8%) micafungin-treated patients, and 16/258
(6.2%) fluconazole-treated patients had a higher AST at EOT than at baseline. Three patients
in each group had AST elevations > 10 x ULN at EOT.

In the micafungin group, 244/260 (93.8%) patients had a “normal” ALT (< 2.5 x upper limit of normal,
ULN) value at baseline, and 236/260 (90.8%) patients had “normal” ALT at the EOT. Twelve patients
had an ALT 2.5x -< 5x ULN at the EOT, 7 of these patients had a normal ALT at baseline, and 5 had
elevated ALT at baseline. At the EOT, 2 patients had an ALT 5x-<10x ULN, 1 of these patients had a
normal ALT at baseline; while 1 had an elevated ALT at baseline. No patients had an ALT > 10x ULN
at the EOT in the micafungin group.

In the fluconazole group, 242/258 (93.8%) patients had a “normal” ALT at baseline, and 243/258

(94.2%) patients had a “normal ALT at EOT. Nine patients (7 of whom had a “normal”’ALT at
baseline) had an ALT elevation of 2.5x - < 5x ULN at EOT. No patients had an ALT of 5x to <10x
ULN at EOT; while 1 patient, who had a normal ALT at baseline, had an ALT >10x ULN at EOT.

APPEARS THIS WAY
ON ORIGINAL
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Table 148. Shifts in ALT from baseline to EOT (adapted from applicant’s Appendix 14.3.7.4.1)

Baseline EOT EOT ALT EOT ALT EOT ALT | No Total

Normal | 2.5x - < 5x 5x -<10x > 10x data | Patients

ULN ULN ULN

n n n n n n
Micafungin:
Normal 209 224
ALT 2.5x-<5x |16 31
ULN
ALT 5x-<10x |2 3
ULN
ALT>10x 1 2
ULN
No data 0 0 0 0 0 0
Total patients | 228 13 6 3 10 260
Normal 516 B 1 ARRRETC Y 734
ALT 2.5-<5x 12 4 2 20
ULN = L LT
ALT 5x-<10x |0 1 0 Q10 1
ULN
ALT > 10x 1 1 0 1 0 3
ULN
No data 0 0 0 0 0
Total patients | 229 19 2 3 5 258

EOT= end-of-therapy
ULN= upper limit of normal range for laboratory value
n= number of patients

Medical Officer Comments: Fifteen of 260 (5.8%) of patients who received micafungin, and 17/258
(6.6%) patients who received fluconazole had an increased ALT at EOT in comparison to baseline.
Three patients in each group had ALT elevations > 10 x ULN.

Mean and median ALT values increased slightly over time (including the 2-week post-treatment
period) in the micafungin group. However, the median value for ALT at that time point was lower, and
the distribution was most likely skewed. For the fluconazole group, the median ALT value changed
little during the study, while the mean increased somewhat at the EOT time point, most likely due to
outliers.
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In the micafungin group, 244/260 (93.8%) patients had a “normal” bilirubin (< 2.5 x upper limit of
normal, ULN) value at baseline, and 256/260 (98.5%) patients had “normal” bilirubin at the EOT. Two
patients had a bilirubin 2.5x -< 5x ULN at the EOT, both of these patients had a normal bilirubin at
baseline. No patients had a bilirubin >5x ULN at the EOT in the micafungin group.

In the fluconazole group, 258/258 (100%) patients had a “normal” bilirubin at baseline, and 249/258
(96.5 %) patients had a “normal” bilirubin at EOT. Three patients (all of whom had a “normal”
bilirubin at baseline) had a bilirubin elevation of 2.5x - < 5x ULN at EOT. No patients had a bilirubin

of >5 ULN at EOT.
Table 149. Shifts in Total Bilirubin from baseline to EOT (adapted from applicant’s Appendix
14.3.7.4.1)
Baseline EOT EOT Total EOT Total EOT No Total

Normal | Bilirubin Bilirubin Total data | Patients

2.5%x - <5x 5x - <10x Bilirubin
ULN ULN > 10x
ULN

n n n n n n
Micafungin:
Normal 244 2.0 10 256
Total Bilirubin | 4 0 0 s 10 4
2.5%-<5x ULN e 1
Total Bilirubin | 0 0 0 0 10 0
5x-<10x ULN L :
Total Bilirubin 0 0 0 0 0
>10x ULN
No data 0 0 0 0 0 0
Total patients | 248 2 0 0 10 260
Fluconazole: '
Normal 249 |3 5 258
Total Bilirubin | 0 0 " 0
2.5x-<5x ULN i
Total Bilirubin | 0 0 0
5x-<10x ULN
Total Bilirubin | 0 0 0 0 0 0
> 10x ULN
No data 0 0 0 0 0 0
Total patients | 240 3 0 0 6 258

EOT= end-of-therapy
ULN= upper limit of normal range for laboratory value;
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n= number of patients

Medical Officer Comments: Only 2 patients in the micafungin group and 3 in the fluconazole
group had a increased bilirubin at EOT relative fo baseline. No patients in either group
developed bilirubin elevation > 10 x ULN.

These laboratory value “shift” tables were more useful than comparison of mean and median
laboratory value changes during the study period. These data are limited by missing data at the
EOT.

The following table summarizes the incidence of elevated hepatic laboratories at EOT and for the
“worst value during treatment”. The incidence of AST and ALT elevation is higher for the “worst
value during treatment” than at the EOT within both treatment groups. However, there does not appear
to be any significant difference in the overall incidence of patients with any elevated hepatic laboratory
value during treatment between the micafungin and fluconazole treatment groups.

Table 150. Overall Incidence of Abnormal (Elevated) Hepatic Laboratory Values at EOT and “Worst
Value during Treatment”

Laboratory Test Micafungin | Micafungin | Fluconazole | Fluconazole
(EOT) (worst value) | (EOT) (worst value)
N=260 N=260 N=258 N=258
n (%) n (%) n (%) n (%)
Alkaline phosphatase | 29 (11.2) 31/260 (11.9) | 20 (7.8%) |26 (10.1)
AST 22 (8.5%) | 41/260 (15.8) |26 (10.1) 36 (14.0)
ALT 14 (54 19/260 (7.3) {10 (3.9%) 18 (7.0)
Bilirubin 2(0.8) 5/260 (1.9) 3(1.2%) 4(1.6)

N= number of patients in FAS

Medical Officer Comments. Looking only at laboratory values at the EOT would
underestimate the incidence of hepatic laboratory elevations in both treatment groups,
particularly for AST and ALT.

The concurrent elevation of bilirubin and transaminases (AST or ALT) may be an important predictor
of hepatotoxicity. The applicant evaluated conjoint bilirubin and transaminase elevation for patients
with normal bilirubin and transaminses at baseline each treatment group as shown in the table below.
In the micafungin treatment group, a total of 10 patients had conjoint elevation of bilirubin and
transaminases at some point during treatment. Seven patients experienced elevations in total bilirubin <
3x ULN with concurrent transaminase elevations of the same magnitude; 2 patients experienced
elevations in transaminases to > 3x ULN and bilirubin elevation to <3x ULN; and 1 patient had a
transaminase elevation to < 3x ULN with a bilirubin elevation > 3x ULN. In the fluconazole treatment
group, 4 patients had concurrent bilirubin and transaminase elevation, all <3x ULN range. Fewer
patients in both treatment groups had conjoint bilirubin and transaminase elevations when EOT
laboratory values were analyzed.
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Table 151. Conjoint Elevation of Bilirubin* and Transaminases* at any time during the Study (adapted
from applicant’s Appendix 14.3.7.5.2)

Treament Worst Bilirubin Worst AST or | Worst AST or Worst AST
ALT ALT or ALT
(ZULN) (>ULN <3x (>3x ULN)
ULN)
n n n n
Micafungin | <ULN 57 41 0
>ULN <3x ULN 6 : 2
>3x ULN 0
Fluconazole | < ULN 65
> ULN <3x ULN 2
> 3x ULN 0

*Worst bilirubin and transaminase values during treatment
n= number of patients
ULN= upper limits of normal range

Medical Officer Comments: No patients in either treatment group had conjoint bilirubin and
transaminase elevation to > 3x ULN, but several in each treatment group had moderate
conjoint elevation (> ULN to < 3 x ULN)These data suggest that the potential hepatotoxicity of
micafungin is similar to that of fluconazole which carries a labeled warning for hepatotoxicity.

Renal Adverse Events

A total of 8/260 (3.1%) patients in the micafungin treatment group, and 6/258 (2.3%) patients in the
fluconazole treatment group experienced renal failure. One additional patient in the micafungin group
experienced “abnormal kidney function”. Only 1 micafungin —treated patient experienced a renal
adverse event which was considered drug-related (patient number 10685011). In that case, the adverse
event started on day 14 of treatment, continued a total of 11 days, was considered mild, and did not
require discontinuation of micafungin. The event resolved with no residual effect. Five of these
adverse events were reported as serious adverse events in the micafungin group, and 4 were considered
serious adverse events in the fluconazole group. Four of the patients with a serious renal adverse event
died, and in two cases renal failure was considered the primary cause of death. One patient had a
serious renal adverse event which resolved (patient number 10705001). Serious renal adverse events
are summarized in the table below. Narrative summaries for patients with serious renal adverse events
are provided in section under Serious Adverse Events.
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Table 152. Serious Renal Adverse Events in Micafungin-Treated Patients

Patient Micafungin | Micafungin | Serious | Day | Severity | Outcome Drug-
Number | Cumulative | Duration Adverse | of Related
Dose (mg) | (days) Event{ | Onset AE?
10705001 | 2100 14 Acute 9 severe Resolved no
renal
failure
10745031 | 1350 9 Acute 7 severe Death due | no
kidney to renal
failure failure, day
17
10665037 | 2400 16 Renal 14 moderate | Death due | no
failure to
pneumonia,
day 17
02545016 | 2850 19 Kidney |19 severe Death due | no
failure to kidney
failure, day
19
10575046 | 2100 14 Kidney* | 17 Severe Death due | unlikely
failure to heart
failure, day
17
10705024 | 2100 14 Acute** | 39 Death due | Death
renal to acute not
failure renal related
failure, day | to study
39 drug

TAdverse event as described in narrative summary by investigator
*Patient 1057046 had 2 renal adverse events listed, the first was impaired renal function which
occurred days 7-17, not considered an SAE, followed by the SAE kidney failure listed above.
**Patient 10705024 narrative summary obtained with those provided for patient deaths. The narrative
states “the patient experienced no adverse events.” See MO comment below.

Medical Officer Comment: Query of the adverse events database revealed 10 micafungin-
treated patients and 6 fluconazole-treated patients with renal adverse events (acute renal
Jailure, aggravated renal failure, renal failure, or renal impairment by MedDRA preferred
term). Additionally, 6 micafungin-treated patients with serious renal adverse events were
identified rather than 5 as reported by the applicant.
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Renal Laboratory Evaluation

The following table shows the mean and median laboratory values for renal function (BUN and
creatinine) at baseline, end-of-therapy, 2 weeks treatment, and 2 weeks post-treatment in patients
treated with micafungin or fluconazole. Only minimal changes from baseline were noted in mean and
median BUN and creatinine for either treatment group; and there was no significant difference between
treatment groups for these measures.

Table 153. Measures of Central Tendency for Renal Laboratory Values

Treatment / N | BUN* BUN* N Creatinine# | Creatinine#
Time of Laboratory (mg/dL) | (mg/dL) (mg/dL) (mg/dL)
Evaluation Mean + Median Mean =+ Median
Std. Dev. | (range) Std. Dev. (range)
Micafungin/baseline | 258 | 14.8 & 11 (1-103) | 260 | 0.94 + 0.8 (0.4-3.6)
13.6 0.44
Micafungin/2 weeks | 233 | 14.0 10 (2-205) | 235 | 0.90+0.52 | 0.8 (0.3-6.0)
treatment 16.3
Micafungin/EOT 248 | 14.7+ 10 (2-205) | 250 | 0.94+0.67 | 0.8 (0.3-6.9)
16.9
Micafungin/2 weeks | 213 | 14.7 & 10 (1-108) | 214 | 0.93+0.59 | 0.8 (0.2-5.9)
ost-treament 14.3
Fluconazole/baseline | 255 | 14.1 + 10(3-97) 257 |0.92+0.64 | 0.8 (0.3-6.9)
13.7
Fluconazole/2 weeks | 239 | 12.9 + 10 (1-85) [241 |0.88+0.41 | 0.8 (0.4-5.0)
treatment 9.7
Fluconazole/EOT 251 | 145+ 10 (0-228) | 253 [ 0.94+0.92 | 0.8 (0.4-
17.6 13.5)
Fluconazole/2 weeks | 218 | 12.3 + 10 (2-63) [218 |0.84+0.49 | 0.8 (0.4-6.8)
post-treatment 9.4

N= number of patients in FAS with laboratory test reported at specified time.
*Normal range for BUN was 8.4-18.2 mg/dL (Appendix 14.1.6)
# Normal range for creatinine was 0.565-1.243 mg/dL (Appendix 14.1.6)

Medical Officer Comments: Although means and median values for these laboratories were
similar between treatment groups, and changed little from baseline within each group, the
distribution of laboratory values was probably skewed for each time point because the median
differs from the mean. Additionally, standard deviations were relatively and the ranges were
wide, limiting the usefulness of this analysis.

The applicant also performed analyses demonstrating the shift in creatinine from baseline. The table
below shows the magnitude of shift in creatinine from baseline using the worst value during treatment.
In the micafungin treatment group, 242/260 (93.1%) patients had a “normal” (< 2x ULN) creatinine at
baseline; while 8/260 (3.1%) patients had an elevated creatinine level at some point during treatment.
Five patients with creatinine level 2x-<3x ULN during treatment had “normal” creatinine at baseline;
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while one patient with a creatinine level 3x-<4x ULN had a “normal” creatinine at baseline. One
patient with a baseline creatinine 2x-<3x ULN developed a creatinine >4x ULN during treatment. In
the fluconazole treatment group 242 of 258 (93.8%) of patients had a “normal” (< 2x ULN) creatinine
at baseline; while 8/258 (3.1%) patients had an elevated creatinine at some point during treatment.
Seven of these patients had a “normal” creatinine at baseline; while 1 patient with a creatinine >4x
ULN at baseline also had an abnormal creatinine level of the same magnitude during treatment.

When the shift in creatinine values from baseline to EOT were analyzed, 8/260 (3.1%) micafungin-
treated patients (6 of whom had a normal creatinine at baseline) had an elevated creatinine at EOT (5
patients with creatinine 2x-< 3x ULN; and 1 patient with creatinine 3- < 4x ULN at EOT). In the
fluconazole treatment group, 3/258 (1.2%) patients had an elevated creatinine at EOT.

Table 154. Shift in Creatinine from Baseline to Worst Value during Treatment (adapted from
applicant’s Appendix 14.3.7.4.2)

Baseline Normal Worst Value Worst Value Worst Value No Total
(<2x Creatinine Creatinine Creatinine data Patients
ULN) 2 -<3x ULN 3x - <4x ULN >4x ULN
n n n n n n
Micafungin:
Normal (< 2x ULN) | 242 B 257
Creatinine 2x-<3x 0 0 3
ULN
Creatinine 3x-<4X 0 0 ; 0
ULN i
Creatinine > 4x ULN | 0 0 0 0 0 0
No data 0 0 0 0 0 0
Total patients 242 5 1 2 10 260
Fluconazole:
Normal (<2x ULN) 242 252
Creatinine 2x-<3x 2 1 3
ULN
Creatinine 3x-<4x 0 0 0
ULN T
Creatinine > 4x ULN | 0 0 0 1 1 2
No data 1 0 0 0 0 1
Total patients 245 3 2 3 5 258

ULN= upper limit of normal

n= number of patients

Medical Officer Comments: This analysis suggests that the overall incidence of abnormal
(elevated) creatinine during treatment is similar with fluconazole and micafungin. The
magnitude of creatinine elevation was also similar, with 2 micafungin-treated patients and 3
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Sfluconazole-treated patients experiencing creatinine elevations > 4x ULN at some point during
therapy.

Hematological Adverse Events

Leukopenia was reported as an adverse event in 16/260 (6.2%) micafungin-treated patients, and in
12/258 (4.7%) fluconazole-treated patients. Leukopenia was considered a serious adverse event in 1
micafungin-treated patient and no fluconazole-treated patients. In 10 of the 16 micafungin-treated
patients, and in 3 of the 12 fluconazole-treated patients who experienced leukopenia as an adverse
event, leukopenia was considered study drug related. An additional 10 patients in the micafungin
group, and 6 patients in the fluconazole had “WBC abnormal” reported as an adverse event; and
pancytopenia was reported in one fluconazole-treated patient. The median WBC at baseline and EOT
was similar for both treatment groups (4.7 x 10° cells/L baseline; 4.4 x 10° cell/L EOT for micafungin
group, and 4.6 x10° cells/L baseline; 4.1 x 10° cells/L EOT for fluconazole group).

Medical Officer Comments: The reported incidence of leukopenia was similar in both
treatment groups, although drug-related cases occurred more frequently in the micafungin

group.

Anemia was reported as an adverse event in 12/260 (4.6%) micafungin-treated patients, and 21/258
(8.1%) patients in the fluconazole group, including 2 patients with anemia in each treatment group
considered as a serious adverse event. In 4 patients in each group, anemia was considered drug-related.
Additionally, one patient in the micafungin-treatment group (patient 10685012) experienced hemolysis
(not reported under COSTART terminology, but coded under MedDRA as increased LDH). This
adverse event was not considered serious by the investigator, and was reported as mild in intensity.
Median hematocrit, hemoglobin, and RBC were similar at baseline and EOT for both treatment groups.

Medical Officer Comments: The incidence of anemia was somewhat higher in the fluconazole
treatment group. Laboratory data from micafungin-treated patient number 10685012 was
reviewed to assess the extent of hemolysis. The hematocrit was 35.5% at baseline and at lowest
reported value was 34.6%, hemoglobin, 11.7g/dL at baseline and 10.8 g/dL at lowest reported
value; RBC, 4.11x 10°/L at baseline, and 3.96 x 10°/L, lowest value reported; LDH was 673 U/L

" at baseline and 775U/L at highest reported value, total bilirubin, 0.41 mg/dL at baseline and
0.99 mg/dl at highest reported value. The reported laboratory data suggest mild hemolysis, at
best.

Thrombocytopenia was reported as an adverse event in 9/260 (3.5%) micafungin-treated and 8/258
(3.1%) fluconazole-treated patients. Thrombocytopenia was considered drug-related in 3 micafungin-
and 4 fluconazole-treated patients. None of these events was considered a serious adverse event. The
median platelet count at baseline in the micafungin group was 249 x 10°/L; and at EOT, 245 x 10°/L;
whgile in the fluconazole group, the baseline median platelet count was 243 x 10°/L, and EOT, 225 x
10°/L.

Medical Officer Comments: The reported incidence of thrombocytopenia was similar in both
treatment groups. Median WBC, hematocrit, hemoglobin, RBC, and platelet counts do not
necessarily reflect significant changes in these parameters in individuals who may be outliers.
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