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NDA 201-657/paracalcitol was submitted as a 505(b)2 application by Hospira for

Espandiari PhD
injection (2,5 pg/ml) for the prevention and treatment of secondary
hyperparathyroidism in patients with chronic kidney disease on dialysis. The
listed drug in the FDA’s Orange Book is Zemplar (paracalcitol) manufactured by

Abbott. A 4-week intravenous rat toxicity study with a 2-week recovery period
comparing Hospira’s and Abbott’s paracalcitol products was performed in order
provide a bridge to Zemplar. This nonclinical study is the only bridge provided
®® formulations
®®and 30% propylene glycol
®®and 10%

between the products. While the active ingredient
differ in that Zemplar contains 20%
and the new paracalcitol product by Hospira contains 40%
propylene glycol. The Pharmacology/Toxicology reviewer suggests that the
® concentration in Hospira’s paracalcitol may affect the toxicity
® @

increased @
profile compared to that of Zemplar.
The primary review indicates that Hospira’s formulation with two-fold higher
and 1/3 the propylene glycol concentration of Zemplar exhibits a delay in the
time-course of appearance of soft tissue mineralization as well as increased
Injection site

severity scores for mineralization compared to Zemplar.
histopathology findings differ between the listed paracalcitol and Hospira’s
product in an inconsistent manner. This memo is designed to discuss the
observed differences between the products (delayed and increased severity of
soft tissue mineralization; injection site histopathology) and their potential clinical

relevance.
Product Related Differences in injection site histopathology
Injection site effects characterized as endothelial hyperplasia, mural thrombus

formation and chronic inflammation were observed in the rat abdominal aorta.
The sponsor did not systematically evaluate the low dose paracalcitol or Zemplar

vehicle control animals. This was confirmed in a Tcon held with Hospira and
DMEP on 10/13/11. The incidences presented by Hospira represent ad hoc

analysis presumably based on macroscopic findings leading to histopathology
evaluations based on relatively few animals. If the injection site histopathology
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were due to the elevated| ®% in the Hospira formulation, it would be anticipated
that the incidences in the Hospira vehicle, and Hospira 10 ug/kg/day paracailcitol
treated groups would be similar whereas the Zemplar 10 pg/kg/day group would
be lower than the other groups because of the lower ®® content in the
Zemplar formulation. However the incidence in the Zemplar treatment group is
not consistently lower and the absence of systemic evaluation of the Zemplar
Vehicle containing 20%  ®% (lower.  ®® compared to 40% in the Hospira
product) was not performed making this assessment incomplete. Injection site
histopathological findings differed between the Hospira and Zemplar products in
an inconsistent manner as seen in the table below.

Injection Site Histopathology Incidence 4-Week Rat
Groups Endothelial Mural Thrombus Inflammation
Hyperplasia Chronic Vessel
Wall
M | F M | F M | F
Hospira
Vehicle Control 5/10=50% 7/10=70% | 7/10=70% | 2/10=20% | 3/10=30% | 4/10=40%
(40% @@ Min-mild Min-mild | Min-severe | Minimal Mild-mod Minimal
Paracalcitol NA 2/4=50% | 4/4=100% | %=75% NA NA
1.5 ng/kg/day
Paracalcitol 5/10=50% | 4/10=40% | 5/10=50% | 6/10=60% | 6/10=60% | 1/10=10%
10 ng/kg/day Minimal Min-mild | Min-mod | Min-mild | Min-mild Mild
Zemplar
Vehicle Control 0/7=0% 2/4=50% 6/7=85% 2/4=50% 1/7=14% 2/4=50%
(20% ® @
[Paracalcitol 3/6=50% 1/5=20% 1/6=66% 5/5=100% INA 1/5=20%
1.5 ng/kg/day
[Paracalcitol 5/10=50% 3/10=30% [8/10=80% [5/10=50% |1/10=10% J/10=20%
10 pg/kg/day IMinimal IMinimal IMild-severe IMin-severe IMild Severe

Min=minimal severity; mod=moderate severity, NA=not assayed. incidence= # rats with finding/# rats

examined

The incidence of endothelial hyperplasia in males and females given Hospira
paracalcitol was similar or lower than the Hospira vehicle control. The Zemplar
low and high dose males show a 50% incidence of this finding which exceeds the
Zemplar vehicle control suggesting a drug related effect rather than a formulation
(i.e. @ effect. Zemplar treated females have incidences of endothelial
hyperplasia below the Zemplar vehicle controls, consistent with ~30% lower
paracalcitol AUC compared to males. However the paracalcitol treated group
incidence is similar with Hospira or Zemplar products, suggesting that Hospira
paracalcitol has no greater safety risk for endothelial hyperplasia than Zemplar.
Endothelial hyperplasia incidence is not changed following a 2-week withdrawal
of drug. A clear paracalcitolor  ®% effect on the incidence of endothelial

hyperplasia can not be established.
Mural thrombus formation appears increased in high dose Hospira females

compared to vehicle control. This effect does not appear to be formulation
related since this same observation is not seen in males. The low dose
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paracalcitol treated groups exhibit an incidence that exceeds the vehicle controls,
suggesting the lack of a formulation effect despite the very limited number of
animals assessed for histopathology in the low dose paracalcitol groups.
Furthermore, the Zemplar vehicle control incidence is higher than the Hospira
vehicle despite a 2-fold higher . ®% content. The effect does not appear to be
paracalcitol related either since the incidence in the low dose Hospira and
Zemplar is higher than in the 10 pg/kg/day paracalcitol treated groups regardless
of the formulation/manufacturer in those limited number of animals that were
evaluated. The severity scores are lower with Hospira paracalcitol compared to
Zemplar. Mural thrombus incidence does not change following a 2-week drug
withdrawal in males. Females given Hospira paracalcitol have a reduced
incidence following a 2-week drug withdrawal. Overall the incidence of mural
thrombus formation appears quite variable across the treatment groups in the
main or recovery portions of the study suggesting the absence of any clear
correlation between paracalcitol doses or = ®“ concentration administered.

Similar variability is seen for chronic inflammation of the rat abdominal aorta
(injection site). An increase in the incidence of chronic inflammation is seen in
high dose Hospira paracalcitol treated males compared to the vehicle control
which is not observed with the Zemplar paracalcitol compared to its control. A
comparison of the vehicle controls suggests that the Hospira formulation has a
greater incidence than the Zemplar formulation. This suggests a formulation
related effect in males which is noted in Dr. Espandiari’'s review. Paracalcitol
treated females show a lower incidence than the corresponding control (Hospira
or Zemplar) suggesting the absence of a formulation effect in females. The
severity scores suggest less severe inflammation with Hospira compared to
Zemplar. The incidence with the low dose groups most likely reflect the small
sample size as with the prior histopathology findings discussed above. The
recovery group data suggests that the chronic inflammation does not recover in
females.

There is a difference in the incidence reported for chronic inflammation at the
injection site during recovery in Dr. Espandiari’s review compared to the
sponsor’s Toxicology Tabular Summary. The incidences reported in the primary
Pharm/Tox review are taken from the study report histopathology results table
and are actually lower incidence than that reported by the sponsor in the
Toxicology Tabular Summary which is reproduced below. The analysis
described in this memo uses the sponsor's Summary Table below.
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Injection Site Histopathology Incidence 2-Week
Recovery
Groups Endothelial Mural Chronic
Hyperplasia Thrombus Inflammation
Vessel Wall
M F M F M F
Hospira Vehicle 0/5=0% 1/5=20% | 1/5=20% | 2/5=40% | 2/5=40% 3/5=60%
(40% ©@@ Minimal Mild Moderate | Minimal Minimal
Hospira 2/5=40% | 1/5=20% | 2/5=40% | 0/5=0% 4/5=80% 4/5=80%
Paracalcitol Min-mild | Minimal | Minimal Min-mild Minimal
10 pg/kg/day
Zemplar Vehicle NA 3/3=100% | 2/3=66% | 2/3=66% 0/3=0% 1/3=33%
(20% () 4
Zemplar 2/5=40% | 2/5=40% | 3/5=60% | 4/5=80% | 5/5=100% 4/5=80%
Paracalcitol Mild Minimal | Min-mod | Min-mod Minimal Min-mod
10 pg/kg/day
Min=minimal severity; mod=moderate severity, NA=not assayed, incidence= # rats with finding/# rats
examined

Taken together a consistent formulation or paracalcitol related effect on injection
site histopathology (incidence or severity) has not been identified. Since the API
®® 3 drug-related effect would be anticipated to be
consistent with paracalcitol treatment. Similarly, a formulation-related effect
would be anticipated to be similar between the corresponding vehicle control and
paracalcitol treatment based on similar ©® content. However any difference
between the Hospira and Zemplar products anticipated to be due to the
formulation differences should be similar across genders, which is not observed.

Dr. Espandiari identifies the Hospira Paracalcitol treated male rats as being the
dose group expressing an elevation in chronic inflammation of the injection site
(abdominal aorta vessel wall) incidence (60%) over the Hospira vehicle control
(30%). A similar increase is seen in Hospira high dose treated females (60%)
relative to vehicle control (20%) for mural thrombus formation. Among the
injection site histopathology findings observed, thrombus formation is perhaps
the most clinically relevant to the patency of the A-V fistula which is the site
reserved for dialysis in CKD patients. Toxicokinetics reveals greater exposure in
males (41%) relative to females. While this might explain the increased
inflammation in males it can not explain the observation in mural thrombus
formation. The formulations tested in the Hospira treated male and female rats is
identical. Therefore the formulation (i.e. ®® can not account for the increases
observed.

Product Related Differences in Soft Tissue Mineralization

The vehicle control for the Zemplar formulation as well as the low dose groups
(1.5 pg/kg/day) for both Hospira and Zemplar paracalcitol treated groups were
not evaluated by histopathology. Evaluation of the high dose males (10
Mg/kg/day) reveals a delayed appearance of soft tissue mineralization (aorta-
thoracic, heart, abdominal regions; stomach, mammary gland and kidney) with
Hospira’s product compared to the listed drug Zemplar at the same dose. The
incidence of tissue mineralization appears in the recovery group animals instead
of the main study animals with Hospira, in contrast with Zemplar. The delayed
effect may be attributed to the higher  ®% in the Hospira formulation compared
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to Zemplar. This potential mechanism will be discussed subsequently in this
memo. The overall incidence of this finding in the main and recovery study
groups is lower with Hospira’s paracalcitol compared to Zemplar. The severity of
the aortic (thoracic, cardiac, abdominal regions) stomach and renal
mineralization is greater in the Hospira paracalcitol treated groups at the same
dose. This suggests a delay in the appearance and exacerbation of the
mineralization with Hospira paracalcitol. The finding appears in males more than
females likely because of the greater drug exposure in male.

*2 males had irregular adventitia

Histopathology [Control Hospira Paricalcitol Abbott Paricalcitol
Incidence Hospira Paricalcitol 10 pg/kg/day (Zemplar)
4-Week Rat 10 pg/kg/day
M IF M IF M IF
Aorta mineralization, thoracic
Main Study 0/10 0/10 0/10 0/10 2/10 min-mod |0/10
2- Week Recovery|0/5 0/5 2/5% severe  [0/5 3/5 min-mild |0/5
Total 0 0 13% 0 33% 0
Aorta mineralization, heart
Main Study 0/10 0/10 0/10 0/10 2/10 mild-modf0/10
2-Week Recovery [0/5 0/5 3/5 min-severe|0/5 4/5 minimal- |0/5
moderate
Total 0 0 20% 0 40% 0

Aorta mineralization, abdominal

Main Study 0/10 0/10 1/10 mild 0/10 3/10 min-mod [0/10

2-Week Recovery [0/5 0/5 3/5 mild- 0/5 3/5 severe 0/5
severe

Total 0 0 27% 0 40% 0

Stomach, mineralization, multifocal

Main Study 0/10 0/10 0/10 0/10 2/10 min 0/10

2-Week Recovery [0/5 0/5 2/5 * * 0/5 /5 0/5
min-severe minimal

Total 0 0 13% 0 20% 0

Renal mineralization

Main Study 0/10 0/10 3/10 minimal [0/10 5/10 minimal [0/10
2-week Recovery [0/5 0/5 3/5 minimal  [0/5 2/5 minimal  [0/5
Total 0 0 40% 0 47% 0
Mammary Gland

Main Study 0/10 0/10 0/10 0/10 3/10 min 0/10
2-week Recovery [0/10 0/10 1/5 min 0/10 1/5 min 0/10
Total 0 0 7% 0 27% 0

**2 males had thickening of stomach wall
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Table 2. Mean Toxicokinetic Data of Paricalcitol Hospira and Zemplar®
from Rats Dosed 4 Weeks

Dose AUC), Comax Tomax CLss/F
Day (ng'kg/dose) Sex (h*ng/mL) (ng/mL) (h) (mL/h/kg)
1 Hospira 1.5 Male 32.35 8.05 0.50 46.37
Female 14.32 5.00 0.50 104.72
Hospira 10 Male 27822 68.84 0.50 35.94
Female 157.98 52.05 0.50 63.30
Zemplar™ 1.5 Male 30.63 7.90 0.50 48.98
Female 15.08 5.31 0.50 99.49
Zemplar® 10 Male 273.72 70.14 0.50 36.53
Female 171.56 56.50 0.50 58.29
26 Hospira 1.5 Male 32.06 8.95 0.50 46.79
Female 15.07 4.94 0.50 99.54
Hospira 10 Male 25030 60.23 0.50 3995
Female 146.90 52.26 0.50 68.07
Zemplar™ 1.5 Male 32.20 6.92 0.50 46.58
Female 16.93 5.84 0.50 88.60
Zemplar® 10 Male 23040 58.49 0.50 43.40
Female 164.37 63.73 0.50 60.84

Product differences in soft tissue mineralization may relate to. ©%

Slight to moderate, occasionally statistically significant dose related increases in
serum calcium were noted in 1.5 & 10 mcg/kg/day Hospira paracalcitol treatment
groups for days 5, 12, 19 & 27 according to the sponsor. Paracalcitol decreases
iPTH, resulting in the observed increases serum calcium. Elevated serum
calcium is thought to correlate with tissue mineralization.

Treatment on Day 1 shows a statistically significant decrease (~4%) in serum
calcium in males given 10 mcg/kg/day Hospira paracailcitol, but not in females
and not with Zemplar. This initial, transient decrease in serum calcium can be
attributed to the bolus infusion of the higher|  ® containing formulation in the
Hospira treatment groups. In rats ®® leads to hypocalcemia which
increases iPTH however the increase in iPTH does not correct for the
hypocalcemia (Shah JH, et al.;Metabolism 27(3) March 1978:257-260). This is in
contrast with human experience where percutaneous injection of @ to the
parathyroid is used to decrease iPTH release to treat hyperparathyroidism (
Douthat WG, et al; Int J Nephrol. 2011; 2011: 246734).
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Dose (ng/kg/dose) 0 0 1.5 10 15 10
(Control HS) (Control ZM) (Hospira Low) (Hospira High) | (Zemplar® Low) | (Zemplar" High)
Number of Animals Main M:10 F: 10 M: 10 F 10 M 10 F:10 M:10 F: 10 M:10 F:10 M:10 F 10
Recovery M5 F:5 M35 F:5 MO F:0 M:5 FS M: 0 FO M35 F5
Pharmacodynamics (PD)
IPT!'ln_pgmLf Day 1 3116 1939 1225 1323 706.0 1160 2145 1713 3180 973 170.2 935
Day s 3157 126.1 3875 1503 2102 826 538 655 8440 862 577 65.5
Day 12 2133 775 5066 1357 360.7 964 577 1187 7914 770 577 655
Day 19 4237 538 229 850 842 577 5717 655 1204 69.1 577 65.5
Da%.'_‘7 3988 69.4 1532 1454 498 498 65.5 517 57.7 739 57.7 65.5
Serum Phosphorus (mmol L) - - - -
Serum Calcrum (mmol/L)
Dav1 279 270 269 274 2.73 8 65 80 64 2.70 275 5
Day 3 275 273 274 269 269 294* 287 299* 279 280 3.02¢ 209
Day 12 275 281 270 278 282 301" 304 301 285 289 325 299
Day19 |282 2.7 270 2.73 282 3.02 310 2.95 286 293 3.03** 3.02*
Da;'27 281 2.77 2.75 27 3.21* 3.02* 3.72%*+ | 3.35%** | 326* 3.08* 3.67** 3.27¢=

O AR ——

®® metabolism is faster in female than male rodents and is associated with

an increased elimination in females. This gender difference in
metabolism in rats may explain why the initial transient increase in serum calcium
is seen in male but not female rats. ®9 is metabolized by zero order kinetics
i.e. a constant amount over time. ®® s a toxic hepatic metabolite of
®® formed from the rate limiting alcohol ©e
reaches systemic circulation when the liver enzyme that metabolizes it to acetic
acid reaches saturation. It is possible that the circulating P9 inhibits
mitochondrial reactions and if one of these ®@ sensitive reactions is
CYP24 there may be impaired paracalcitol metabolism albeit a transient
inhibition. Paracalcitol is metabolized through mitochondrial CYP24
(CYP24A1=24-hydroxylase that degrades vitamin D) and CYP3A4 and UGT1A4
enzymes. Part of the reason for the observed delay in soft-tissue mineralization
may be the  ®? (particularly at the 40% concentration) interfering with
paracalcitol metabolism immediately following bolus injection. The exposure of
paracalcitol is lower in females than males (41% lower with Hospira paracalicitol
and 29% lower with Zemplar paracalcitol based on AUC). There is a
corresponding increase in paracalcitol clearance in females compared to male
rats. This relatively higher paracalcitol exposure in males may explain the
increased tissue mineralization seen in Hospira treated males over females.
There’s a trend of increased clearance of Hospira paracalcitol relative to Abbott’s
Zemplar in female rats and a corresponding decrease in Cmax, AUC with the
Hospira versus Abbott paracalcitol product in female rats.

Clinical Risk Assessment

The initially observed differences in injection site histopathology discussed in the
primary Pharmacology/Toxicology review do not appear to show a dose or
formulation related trend. These injection site findings in rats if product related,
might have greater clinical significance in dialysis patients as thrombus formation
and tissue inflammation if exacerbated might impact the patency of the AV fistula
for use with dialysis in patients with CKD and would be a cause for concern.
However thrombus formation and inflammation observed at the injection site in
rats does not show a cleardrugor.  ®“ related effect and appears to be
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sporadic observations of a variable nature.

A Tcon was held with DMEP and Hospira 10/13/11 to obtain clarification on how
the paracalcitol would be administered during dialysis. Hospira indicated that the
paracalcitol is administered into a port in the dialysis tubing which would dilute
the 40%  ®“ in the drug product down to <5% within 1-2 seconds of
administration. Therefore the AV fistula would not receive direct administration of
the 40% % This is considered the same method used for administration of
Abbott's Zemplar to dialysis patients; however the amount of ®“ exposure with
the approved product Zemplar would be much lower than 5%.

Since the soft tissue mineralization is considered a function of hypercalcemia and
CKD/dialysis patients have carefully controlled plasma calcium levels, the liability
of tissue mineralization should be adequately controlled during clinical use.
Therefore the apparent delay in soft-tissue mineralization seen with Hospira’s
paracalcitol compared to Abbott's Zemplar may relate to the higher N
concentration in the new Hospira formulation but may not achieve clinical
significance. It does however indicate an observed difference between the
products. This difference does not appear to have significant clinical relevance
as monitoring serum calcium in the dialysis patient is part of the standard of care.
While the appearance of the mineralization may differ between the products, the
relatively lower overall incidence of soft-tissue mineralization suggests a potential
advantage of Hospira’s paracalcitol in treated male rats.

Findings from a one-month repeat dose toxicity study with a 2-week recovery in
rats suggests a difference in toxicity profiles between Hospira’s paracaicitol
product and the listed drug Zemplar (paracalcitol). This difference in toxicity was
observed as a time delay in the appearance of soft tissue mineralization in the
aorta (thoracic, heart and abdominal regions) as well as the stomach and kidney
as well as an increase in the severity scores for this finding in Hospira
paracalcitol treated male rats compared to Zemplar. The absence of this
observation in Hospira treated female rats may relate to differences in
metabolism of ®® and lower paracalcitol exposure in female rats. However
this difference is qualitative and may reflect variability of the assay. Itis
noteworthy that there is an absence of any new toxicity findings between
products based on this comparative rat toxicology study. Based on extensive
experience with vitamin D analogues, serum calcium is generally considered an
adequate biomarker for tissue mineralization. Therefore the observed qualitative
differences between these paracailcitol products are unlikely to achieve clinical
significance based on the routine monitoring of serum calcium in dialysis
patients.

Recommendations:

Qualitative differences between the Hospira and Abbott paracalcitol products
were observed in the appearance and severity of soft-tissue mineralization as
outlined in the primary Pharmacology/Toxicology review. The one-month rat
comparative toxicity study submitted in support of NDA 201-657, identified these
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differences. Since mineralization is attributed to hypercalcemia and serum
calcium is routinely monitored in dialysis patients as part of the standard of care,
it is unlikely that these differences observed in the comparative rat toxicity study
would achieve a meaningful difference in clinical use or therapeutic outcome.

The primary reviewer recommends additional nonclinical studies to explore the
effect of 40% ®® on tissue mineralization and injection site inflammation
over an extended recovery time as well as studies in a rat A-V fistula to address
the potential clinical relevance of the prior observations. While these studies can
be performed to explore possible mechanisms involved, they are not considered
necessary as the difference between the products has been identified and
characterized in the data submitted.

Based on the analysis described in this memo, Pharmacology/Toxicology
recommends approval of NDA 201-657. The product label should reflect the
505b(2) nature of this application referencing the listed drug Zemplar for the
appropriate Pharmacology/Toxicology sections (i.e. 8, 13) of the product label.
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Reviewer: Parvaneh Espandiari NDA No. 201657

Executive Summary

l. Recommendations

A. Recommendation on approvability:

Findings from the submitted nonclinical study suggested differences in the
toxicity profiles between Hospira paricalcitol (HP) vs. RLD (Zemplar). Therefore, P/T
recommends additional nonclinical studies to support the safety of the new HP
formulation for marketing approval.

However, it is not clear how the new HP formulation will be administrated to
patients during dialysis. If the HP infuses into the port of dialysis system, then the new
HP formulation with a higher concentration of = ®“ will be diluted. In this case, there
will be less concerns about the safety of the new HP formulation and patients should be
monitored for serum calcium levels as well as inflammation at the infusion site.

Recommendation for nonclinical studies:

Findings from a 4—week repeat dose toxicity study with a two week recovery in
rats suggested: the delay in soft tissues mineralization at the aorta (thoracic, heart and
abdominal), stomach; and increased inflammation at the infusion site (chronic vessel
wall) in the HP-treated males. Therefore, additional nonclinical studies are required to
assess the potential of a higher concentration of | ®“ (40%) in the new HP formulation
on tissue mineralization over the longer recovery time and elevated chronic vessel wall
inflammation. These studies can be designed in the rat AV fistula model to address the
effects of ®® on chronic inflammation of the vessel walls (I month with 2 week
recovery with n=10); and a repeat dose toxicity studies (3 month with one month
recovery with n=10) for soft tissues mineralization.

B. Recommendations on labeling:
Section 8.1 Pregnancy
Same as the RLD (Zemplar)

Section 8.3 Nursing Mothers
Same as the RLD (Zemplar)

Section 13.1 Carcinogenesis, Mutagenesis, | mpairment of Fertility
Same as the RLD (Zemplar)
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Reviewer: Parvaneh Espandiari NDA No. 201657

1. Summary of nonclinical findings:

The new product, Hospira Paricalcitol (HP), has the same active ingredient,
indications, route of administration and dosage form as the RLD, Zemplar®. A 4-week
repeat dose intravenous study with a 2-week recovery period was conducted in rats as a
bridging toxicity study to evaluate potential safety issues for the difference in the ratio of
inactive ingredients in the RLD (20% @@ and 30% propylene glycol) to the HP (40%

@9 and 10% propylene glycol).

Findings of this study presented pharmacological changes in both compounds
(dose-related decreases in iPTH with slight to moderate increases in serum calcium
levels) with increases in the relative weights of the kidneys to body weight in all HD
treated animals and/or the relative weights of the adrenals to body weight in the HP-
treated animals at HD. These changes were correlated with renal mineralization as well
as the renal tubular basophilia/ tubular dilation at HD groups with both compounds.

In males at HD groups, the mean body weight gains were lower (ss) in both the
HP (8.5%) and the RLD (8.6%) compared to the control groups during the main study. In
addition, there was higher paricalcitol exposure in males compared to females (male
female ratios: 2.26). The higher paricalcitol exposure in males was correlated with higher
incidences soft tissues mineralization in males treated with both compounds.

Findings of this study suggested the differences in toxicity profiles of these two
compounds based on the delay in the onset of tissues mineralization and elevated
inflammation at the infusion site in the HP-treated males. At the end of the recovery
study (2 week) the incidences of soft tissues mineralization in both compounds were
almost similar. See Table below for the histopathological findings of soft tissue

mineralization.
Control Hospira Paricalcitol Abbott Paricalcitol
Hospira Paricalcitol HD HD
M | F M | F M | F

Aorta mineralization, thoracic

Main Study 0/10 0/10 0/10 0/10 2/10 0/10
Recovery Study 0/5 0/5 2/5% 0/5 3/5 0/5
Aorta mineralization, heart

Main Study 0/10 0/10 0/10 0/10 2/10 0/10
Recovery Study 0/5 0/5 3/5 0/5 4/5 0/5
Aorta mineralization, abdominal

Main Study 0/10 0/10 1/10 0/10 3/10 0/10
Recovery Study 0/5 0/5 3/5 0/5 3/5 0/5
Stomach, mineralization, multifocal

Main Study 0/10 0/10 0/10 0/10 2/10 0/10
Recovery Study 0/5 0/5 2/5 * * 0/5 1/5 0/5
Renal mineralization

Main Study 0/10 0/10 3/10 0/10 5/10 0/10
Recovery Study 0/5 0/5 3/5 0/5 2/5 0/5

*sponsor indicated these 2 males had irregular adventitia
* * sponsor indicated these 2 males had thickening of stomach wall
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The histopathological findings at the infusion site were submitted for endothelial
hyperplasia, mural thrombus and inflammation chronic vessel wall. Findings of these
data suggested a higher percentage of inflammation at the infusion site in the HP-treated
males at HD compared to the RLD (60% vs. 10%). The inflammation at the infusion site
in the HP-treated males was still present at the end of the recovery (HP: 20% vs. RLD:
0%). Moreover, the comparison between two vehicle controls during both the main and
the recovery studies also showed higher incidences of inflammation at the infusion site
with the HP vehicle compared to the Zemplar vehicle ( ®“ concentration 40% vs.
20%). See Tables below for the histopathological findings at the infusion site:

Main Study (4 Weeks)
Groups Endothelial Hyperplasia Mural Thrombus Inflammation Chronic
Vessel Wall
M F M F M F
HP Vehicle 5/10=50% | 7/10=70% | 7/10=70% | 2/10=20% | 3/10=30% | 4/10=40%
(40% (b 4)
HP (LD) 0/4=0% 2/4=50% | 4/4=100% | 3/4=75% 0/4=0% 0/4=0%
HP (HD) 5/10=50% | 4/10=40% | 5/10=50% | 6/10=60% | 6/10=60% | 1/10=10%
Zemplar Vehicle 0/7=0% 2/4=50% 6/7=85% 2/4=50% 1/7=14% 2/4=50%
(20% () 4)
Zemplar (LD) 3/6=50% 1/5=20% 4/6=66% 5/5=100% [0/6=0% 1/5=20%
Zemplar (HD) 5/10=50% 3/10=30% [8/10=80% [5/10=50% [1/10=10% [2/10=20%
Recovery Study (2 Weeks)
Groups Endothelial Hyperplasia Mural Thrombus Chronic Inflammation Vessel
Wall
M F M F M F
HP Vehicle 0/5=0% 1/5=20% 1/5=20% | 2/5=40% 1/5=20% 1/5=20%
(40% (b) 4
HP (HD) 2/5=40% 1/5=20% | 2/5=40% | 0/5=0% 1/5=20% 3/5=60%
Zemplar Vehicle 0/3=0% 3/3=100% | 2/3=66% | 2/3=66% 0/3=0% 1/3=33%
(20% (b) (49
Zemplar (HD) 2/5=40% 2/5=40% | 3/5=60% | 4/5=80% 0/5=0% 1/3=33%

Reviewer: The sponsor reported that the histopathological examination was performed on tissues from 3
groups of control Hospira, HD Hospira and HD Zemplar from the main and the recovery studies.
However, in the submitted NDA, in the appendix 11, small numbers of animals were evaluated from LD
and control Zemplar treated animals for the infusion site histopathology which were included in Tables
above. In addition, there were differences in number of incidences in the sponsor summary tables with the
sponsor result tables. Incidences in Tables above were selected from the result section of the NDA package.

In Summary, findings of this study suggested differences in toxicity profiles
between the HP and the RLD in following:
1. The delay in the onset of soft tissue mineralization (aorta: thoracic, heart; and
stomach) was observed only in the HD treated males given the HP. Although at the end
of the recovery study (2 week) these incidences were almost similar between two
compounds, it is not known how the incidences of soft tissues mineralization would
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manifest over a longer recovery time. Given that, the soft tissues mineralization can be
prevented by monitoring the serum calcium in subjects during the clinical studies.

2. The increased inflammation at the infusion site was reported at HD in males given
the HP compared to the RLD. In this study, rats received 1.v. infusion of ~0.8 mL of the
HP compound (hold 0.3 ml of ®® The MRHD will be 7 meg or 1.4 mL of the HP
formulation (hold ~0.6 ml ®® Consequently, at the local site in humans, the e
concentration will be 2X more. Therefore, the increased inflammation at the infusion site
1s an important safety concern and clinically relevant especially for patients with the AV
fistulas.

However, in the submitted NDA, it 1s not clear how the new HP formulation will
be used during dialysis. If the HP compound dilutes before administration (for example
by infusing inside of the port of dialysis), in that case, there will be less concern about
inflammation at the infusion site. The margin of safety for the systemic e
concentration in human compared to rats will be more than 100 fold.

A. Pharmacologic activities:

Paricalcitol is a synthetic, biologically active vitamin D analog of calcitriol with
modifications to the side chain (D2) and the A (19-nor) ring. Paricalcitol's biological
actions are mediated through binding to the Vitamin D receptor (VDR), which results in
the selective activation of vitamin D responsive pathways. Vitamin D and paricalcitol
have been shown to reduce parathyroid hormone levels by inhibiting PTH synthesis and
secretion.

B. Pharmacokinetics activity:

Concentration of paricalcitol injection (1.v.) decreased rapidly within 2 hrs after
administration (range of 0.04 to 0.24 mcg/kg); then, the concentrations of paricalcitol
declined log-linearly. No accumulation of paricalcitol was observed with multiple dosing.

C. Nonclinical safety issues relevant to clinical use:

Two safety issues were established relevant to the clinical use as following: the delay in
the onset of soft tissue mineralization (aorta: thoracic, heart; and stomach); and
inflammation at the infusion site (see above for more details).
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2.6 PHARMACOLOGY/TOXICOLOGY REVIEW

2.6.1 INTRODUCTION AND DRUG HISTORY

NDA number: 201657

Review number: 1

Supporting document#/date/type of submission: 3/April 07, 2011/ 505(b)(2)

I nformation to sponsor: Yes (X) No ()

Sponsor and/or agent: Hospira INC

Manufacturer for drug substance: Formosa Laboratories, Inc.

Reviewer name: Parvaneh Espandiari

Division name: DMEP

HFD #: 510

Review completion date: September 23, 2011

Drug:
Tradename: (1a,3B,7E,22E)-19-Nor-9,10-Secoergosta-5,7,22-triene-1,3,25-triol
CASregistry number: 131918-61

Molecular formula/molecular weight: C27H4403/416.64 AMU
Structure:

Relevant INDS/NDASDMFs: NDA 020819

Drug class: Vitamin D analogue of calcitriol
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Intended clinical population: Prevention and treatment of secondary
hyperparathyroidism associated with chronic kidney disease stage 5.

Clinical formulation:
See Table below from the sponsor:

Component Hospira Quantity Innovator Quantity Function BReference
per Millhliter (mL) per Milliliter (mL) to
Standards
2mecg 2 micg N
Paricalcitol Or Or Achve USP
mgredient
5 meg 5 mcg
Alcohol (Ethanel, TISE, -
-. eolvran T
190-Proof) Non-Beveraze 340 me 170 mg Cosolvent USF
Fropvlens Glyeol 100 mg 0 me Cozolvent USE
- . . USE/TPh
i = amrn Tlahi=
Water for Injection g.s. to 100 mL g.s. to 1.00 mL Velicle Ew
Total Volume 1. mL 1.00 mL
q.5. = Quantity sufficient

No excipients exceed the IIG limits for maximum daily dose and route of
administration. Dosage forms and strengths are: Paricalcitol injection as a multi-use vial
for 2 meg/1 mL, 5 mcg/1 mL and 10 meg/2 mL. In 2 or 5 ug/mL solution for injection,
the concentrations of @@ and propylene glycol are 20%v/v and 30% v/v
(respectively) in RLD and 40% v/v and 10% v/v (respectively) in Hospira Paricalcitol.

Route of administration:
Intravenous

Disclaimer: Tabular and graphical information are constructed by the reviewer unless
cited otherwise.

Data reliance: Except as specifically identified below, all data and information discussed
below necessary for approval of NDA201657 are owned by Hospira Inc. or are data for
which Hospira Inc. has obtained a written right of reference. Any information or data
necessary for approval of NDA 201657 that Hospira Inc. does not own or have a written
right to reference constitutes one of the following: (1) published literature, or (2) a prior
FDA finding of safety or effectiveness for a listed drug, as described in the drug’s
approved labeling. Any data or information described or referenced below from a
previously approved application that Hospira Inc. does not own (or from FDA reviews or
summaries of a previously approved application) is for descriptive purposes only and is
not relied upon for approval of NDA201657.

Studies reviewed within this submission:
A 4-week repeat dose toxicity studies in rats

Studies not reviewed within this submission:
None
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26.2 PHARMACOLOGY

2.6.2.1 Brief summary
No new information.

2.6.2.2 Primary phar macodynamics
No new information.

2.6.2.3 Secondary phar macodynamics
No new information.

2.6.2.4 Safety pharmacology
No new information.

Phar macodynamic drug inter actions
No new information.

264 PHARMACOKINETICSTOXICOKINETICS
No new information.

26.6 TOXICOLOGY

2.6.6.1 Overall toxicology summary

Summary:

A 4-week repeat dose toxicity study in Sprague Dawley rats with a 2-week recovery
period was conducted to assess the potential toxicity as well as to compare TK and PD of
the HP to the RLD. Findings of this study showed consistency between the
pharmacological effects of the new product to the RLD. New toxicity profiles were
identified as following: the delay in the onset of the mineralization of soft tissues, and
increased inflammation at the infusion site in the HP-treated males at HD compared to
the RLD.

Study title:

A 4-week repeat dose intravenous toxicity study with a 2-week recovery period in

rats

Key findings:

e In males, at HD groups, the mean body weight gains (ss) were lower in the HP (8.5%)
and the RLD (8.6%) compared to the control groups during the main study. At the
end of the study, the mean body weight gains were comparable in all groups. In
addition, there was higher paricalcitol exposure in males compared to females (male
female ratios: 2.26), which correlated to higher incidences of soft tissue
mineralization in males.

e Different doses of both compounds induced a similar extent of pharmacological
effects (dose-response decreased iPTH levels and increased serum calcium levels). In
addition, the relative weights of the kidneys increased to body weight at HD groups
(HP: 8.3% M; 13.3% F and RLD: 9.8%M; 11.6% F) and/or adrenal relative weights
to the body weights increased only at HD treated with the HP (41.8%M; 20.4%F). At
the end of the study, organ weights were comparable in all animals.
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NDA No. 201657

At HD groups, increased incidences of soft tissues mineralization in the different
regions of the aorta and the stomach were reported for: the RLD males during both
the main and the recovery studies; and for the HP males only during the recovery
study suggesting delayed effect in soft tissues mineralization with the new HP
formulation. At the end of the recovery study, incidences of soft tissues
mineralization were similar between two compounds.

In males at HD, at the infusion site, higher incidences of inflammation were reported
in the HP-treated animals compared to the RLD (60% vs. 10%). At the end of the
study, inflammation at the infusion site was still presented only in the HP-treated

animals (in males: HP 20% vs. 0% RLD; in females: 60% vs. 33%).

Study no.: 71332

Conducting laboratory and location: ITR Laboratories Canada Inc (ITR)

Date of study initiation: November 22, 2010

GLP compliance: yes

QA report: yes (X)no ()

Drug, lot #, and % purity: Paricalcitol, HOI227; and %100.0

Control HS: Control HS: Hospira Placebo (Propylene Glycol: @9 Water; 10:40:50
v/v/v); Lot #: NB 02442:064; manufacturer: Hospira, Inc.

Control ZM: Zemplar Placebo: (Propylene Glycol: @ Water; 30:20:50 v/v/v); Lot
#: NB 02442:065; manufacturer: Hospira, Inc.

M ethods

Doses:

Total of 12 doses for controls and test articles in both female and male animals as
following: 0, 1.5 and 10ug/kg/day Hospira and 0, 1.5 and 10ug/kg/day Zemplar.
Dosing on Days 1, 3, 5, 8, 10, 12, 15, 17, 19, 22, 24 and 26. See Table below
from the sponsor:

| Group Group Dose | Dose Dose Toxicology Animals TK | FD

No. Designation Level Conc Volume Main Recovery Animals Animals*=*
(ng'kgidase) | (ng/mL) | (mL/kg) | A | F | M F | M | F | M F

1* Control HS 1] [} 2 10 10 5 5 3 -

2®x Control Zh 1] 0 2 10 10 5 5 3 - G [

3 Hospira Low 1.5 5.0 0.3 10 10 4] 6 G [

4 Hospira High 10 5.0 2 10 10 5 5 [y} 6 6 G

5 Zemplar® Low 1.5 5.0 0.3 10 10 4] 6 6 (s}

[ Zemplar® High 10 5.0 2 10 10 5 5 a 6 6 [

M = Male; F = Female; Conc = Concentration; PD = Pharmacodynamic

* The Control HS animals from Group 1 received the Hospira Placebo (alone) used in the preparation of the dose
formmlations of Groups 3 and 4.

** The Control ZM animals from Group 2 received the Zemplar Placebo (alone) used in the preparation of the dose
formulations of Groups 5 and 6.

*** A subset of 3 animal/sex/group had iPTH analysis and the second subset of 3 animal/sex/group had Calcium (Ca)
& Phosphorus (Phos) analyses

Species/source

Sprague Dawley/ Charles River, Canada Inc.,

Age: 10 weeks old
Weight: 307 g to 464 g for males and from 202 g t0288 g for females.
Number/sex/group:

(main study)

10/sex/group (6 dose groups)

Number/sex/group

(TK)

6/sex/group (Hospira LD, Hospira HD, Zemplar LD and Zemplar HD; and
3/group for male Control Hospira Placebo and Zemplar placebo)

Reference ID: 3028604
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Number/sex/group

(recovery)

5/sex/group for: Controls (Hospira placebo and Zemplar placebo); and HD groups
(Zemplar and Hospira)

For treatment, the intravenous catheter inserted into the femoral vein and advanced into
the vena cava. The catheter was exteriorized at the nape of the neck using a metal stylet
which created a subcutaneous tunnel from the inguinal area to the dorso-cervical area.
The infusion rate was controlled by an infusion pump. Rats were administered

Route, formulation, | paracalcitol by bolus IV injection to the indwelling catheter. Dosing: 3X/week, for 4

dose volume

weeks (total of 12 doses on Days 1, 3, 5, 8, 10, 12, 15, 17, 19, 22, 24 and 26).
Formulation for HP: 5 pg/mL solution in placebo (aqueous 10% (v/v) propylene
glycol, 40% (v/v) alcohol ( ®@ and 50% (v/v) water; 2 mL/kg for the animals
of Groups 1, 2, 4 and 6, and 0.3 mL/kg for the animals of Groups 3 and 5,
respectively.

Study Design Summary:

Observation and Times:

Clinical Findings:

recorded daily

Body weights:

recorded on the day of arrival, first day of study and weekly during the treatment
as well as terminally prior to

Food consumption:

Weekly: pre-treatment period, throughout treatment and recovery periods

Ophthalmoscopy:

performed before treatment, once at the end of the treatment period

Urinalysis:

Urine samples on Day 28 (Main study) and on Day 42 (Recovery study)

Hematology  and
Clinical
Chemistry:

Blood samples on Day 28 (Main study) and on Day 42 (Recovery study)

Gross pathology:

For specified organs/tissues

Organ weights:

specified organs/tissues were weighed at termination

Toxicokinetics:

6 blood samples (0.5 mL each) were collected on Days 1 and 26 at pre-dose, 0.5, 2,
6, 12 and 24 hours after treatment (3 rats/sex/group/time point). 2 cohorts from
groups 3 to 6 (except for the Control animals; 3 male rats/group).

Histopathology:

Specified organs/tissues were fixed (4%formaldehyde) and examined.

Reviewer: The sponsor reported that the histopathological examination was performed on tissues
from 3 groups of control Hospira, HD Hospira and HD Zemplar from the main and the recovery
studies. However, in the submitted NDA, in the appendix 11, small numbers of animals were
evaluated from LD and control Zemplar treated animals for the infusion site histopathology which
wereincluded in Tablesin Page 5.

Adequate Battery: yes (X), no ()

Peer review: yes (X), no ()

See the Table below from sponsor for tissues that were inspected:

Reference ID: 3028604
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RGANS/TISSUES RetainWeigh|Examine| (ORGANS/TISSUES [Retain[Weigh|Exami
Ol ® Old| ®
Adrenals . v € Duodenum . €
Animal identification . Jejunum . €
Aorta (thoracic) - € Ilcum - €
Blood - SC. cervical - €
Bone marrow smears (3) - Spleen - V €
Brain . v € Stemum & marrow - €
Cecum . € Stomach - €
Colon . € Testes -d \ €
Epididvmides -d € Thymus - v €
Esophagus - € Thyroid gland/parathvroids - v €
Eves -2 € Tongue - €
Femur & marrow . € Trachea - €
Heart . N € Unnary bladder . €
Kidneys . N € Uterus - N €
Liver (2 lobes) . v € Vagina - €
Lungs (2 lobes) *bc \ €
LN, mandibular . € Abnormal findings - €
LN. mesentenic . €
Mammary gland (inguinal) ' €
Optic nerves *a € Additional Tissues presented below
Ovarics N v € Infusion site (vena cava) - €
Pancreas - €
Pimitary . N €
Prostate . v €
Rectum . €
SG, mandibular - €
Sciatic nerve - €
Senunal vesicles - €
Skeletal muscle - €
Skin & subcuris (inguinal) . €
a Davidson’s fluid
b Lungs were mnfused with 10% neutral buffered formalin
c Lungs were weighed with tracheza and recorded 1n Provantis as lungs in organ weight record
d Bown's flimd
LN Lymph node
SG Salivary gland
SC Spinal cord
€ Examine mucroscopically
Notes:
Paired organs weighed together
Parathyroids, mammary gland and optic nerves were examined histologically, only if present in routine sections

Hematology *

Not

Parameter

Hemoglobin (HGB)

Examined

d

examine

Hematocrit (HCT)

Red blood cell count (RBC)

Reticulocyte count

Platelet count (PLT)

sH LH LB IH Ko

Mean platelet volume (MPV)

Mean corpuscular volume (MCV)

W

Mean corpuscular hemoglobin (MCH)

Mean corpuscular hemoglobin concentration
(MCHC)

Red cell distribution width (RDW)

Hemoglobin distribution width (HDW)

White Blood cell count (WBC)

12
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Differential leukocyte count (% and absolute)
Cytologic morphology

Platelet morphology

Leukocyte morphology

Activated Partial Thromboplastin  Time
(APTT)

Prothrombin Time (PT) X

* Observations/Times: main animals on Day 28 and recovery animals on
Day 42

Clinical Chemistry *

Aspartate aminotransferase (AST)

Il EaB ah ks

A

o]

e

Alanine aminotransferase (ALT)

Alkaline phosphatase (ALP)
Blood urea nitrogen (BUN)
Creatinine

Glucose

Cholesterol

Triglycerides

Total protein

Albumin

Globulin
Albumin/globulin

Total bilirubin

Sodium

Potassium

Chloride

Calcium

Phosphorous (PO4)

<N Ll LB B IBE B G B KB o R Ko o e s s

Gamma-glutamy] transferase (GGT)

* Observations/Times: main animals on Day 28 and recovery animals on
Day 42

Parameters that were tested in urine: See Table below from the sponsor:

Bilirubin Protem

Blood Sediment microscopy
Color and appearance Specific gravity
Glucose Urobilmogen
Ketones Volume

pPH

13
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Results:

There were no reports of any mortality or changes in clinical signs, food consumption,
ocular, hematology, coagulation, and urinalysis.

Body weights:

At HD in all males, the mean body weight gains were lower (ss) in both the HP (8.5%)
and the RLD (8.6%) compared to the control groups. However, the body weight gains
were increased greater in males at HD groups during the recovery period compared to
females at HD groups. See Tables below from the sponsor:

Main study:
Group Group P P
No. Designation S~ S
3 No, Designation
S R 2 Control ZM
{ !‘\".l)l-l.l Low zﬂupl.ﬂ' Low
4 Hospira High | 6 Zeroplar™ High
- Wi in (V%
Body Weight Gain (%) Body Weight Gain (%)
Group Identification Males Females Group Identification Males Females
(Dose Level) (Dose Level)
Days Days Days | Days Days Days Days Days
lto27 [27todl | -1t027 (2T to 41 1to27 | 27to4l | -1to27 |27 to 41
Group1 (0 pughkg/dose) | +315 +109 +228 +79 Group 2 (0 ugkg/dose) | +304 +135 +21.1 +33
Group3 (15ugkgldose) | +321 | NA [ +231 | Na Group 5 (15ughkgldose) | +346 | NA | +243 | NA
Group4 (10 ngkeldose) | +23.0+ | +237 | +198 | +114 Group 6 (10ughg/dose) | +218~ | +23.3 | +217 | +8.1
* p=0.05 NA not applicabl
*p<0.05 NA not aoolicable P fot apprcatie
Recovery study: BEST AVAILABLE COPY
Saye Mala D‘&:fl:ﬁ-l Ralalive
1o Slarl Dale
- I Sex: Female D) Redative
- ! 10 Start Diste
Group 1 Maan g1 R e 94 41
) g o
’ o =0 188 o Group 1 Mean w0 340
igkgidcas N b b 0 50 6 327
Group 4 Maan a7 621 upkgidose N 3 ]
10 5D 434 448 Group 4 Mean 35 323
Lgkgidose N 5 5 10 50 12.1 102
) Lkiidose M 5 5
Stabstical Tast: Goneralised Anovaifincova Tast  Transformation: Automatic
|H = fwbomatic Transformabion Salected Fank| Statistical Test: Ganoralised Ancvaifncova Tast  Transformation: Automatic
41 - Awtomatic Transformation Seiscted: identity iNo Trareformation]] "l « Automatic Transformatian Selacted: Identity (Mo Trarsformation]]
14
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Sex: Male Drp(s) Rataltve Sew Famale Dz} Retative
1o Starl Date 1o Start Dala
M H 4 4
L o R
Groug 2 Mean 553 SBD Group 2 Maan s 0t o8 B
o 2D 356 361 o a0 124 -
Lgkgidoss M 5 5
ugkgidose [ 5 5
Groug B Meaan 545 502 FR— PrR— 0 a1
10 50 g22 B5E roup
pgkgidose M 5 5 10 3D 174 224
LEkgidose N 5 5
Stabstical Tast: Ganarallssd Ancvaifincova Tast  Transformation: Automatic
L - Musnmabic Transformation Selected: Lag) Statistical Test: Gonaralised Anovadfncova Test  Transformation: Automatic
9 - furtomatic Transformation Selecied: Fank) I « Awtomatic Transformation Selectad: Identity (No Transformation]

¥R = Automatic Transformation Salected: Rank)

Hematology:
No remarkable changes in any treatment groups.

Clinical chemistry:
Dose-related decreases in iPTH (maximally for both compounds on Day 19 for LD and on
Day 5 for HD) as well as increases in serum calcium levels (peaked on Day 27 at LD and HD

for both compounds) were reported. There was no clear difference in the severity of the
changes between sexes.
See Tables below from the sponsor:

Dose (pgkg/dose) 0 0 15 10 1.5 10
(Control HS) (Control ZA) (Hospira Low) (Hospira High) | (Zemplar® Low) | (Zemplar® High)
Number of Animals Main M: 10 F:10 M 10 F: 10 M: 10 F: 10 M: 10 F: 10 M- 10 F: 10 M: 10 F: 10
Recovery M: 5 F. 5 M: 5 F:5 M:0 F:0 M: § 5 M:0 F:0 M: 5 F'5
Pharmacodynamics (PD)
1PTH (pg/mL) Day 1 3116 1939 75 1313 | 7060 1160 2145 1713 3180 973 170.2 935
Day 3 3157 126.1 3875 1503 2102 826 538 63.5 B440 86.2 577 635
Day 12 2133 71.3 506.6 135.7 360.7 2654 317 118.7 7914 77.0 37.7 655
Day 19 4237 538 229 850 g4 517 317 635 1204 3.1 577 655
Day 27 3988 69.4 1532 1454 | 498 498 653 517 517 739 377 5 %]

Serum Phosphoros (mmol/L)
Serum Calcmm (mmolL)

Day 1 2.79 270 260 274 273 282 1.65° 2.80 164 2.70 275 275

Days |275 273 174 2169 269 294 187 299 178 280 302 2040+

Da'}'tl 2.75 2.81 2.70 278 282 3.01*= 3.04 3.01=* 185 280 3 25ee 180

Day19 |2182 277 270 2.73 282 302 a0 2.95 186 203+ 3,03 .02+

Day 27 | 281 2.77 275 271 321* 3.02* 372w | 335%* | 326" 3.08* 167 327
TROUY TNl TR pelml

Hematology and Coagulation parameters:
No remarkable changes

Urinalysis:
Not remarkable changes

Organ weights:
Only the HP-treated animals were evaluated for any changes in organ weights as well as

kidneys in Zemplar groups. In these organs, at HD, increases in kidneys and adrenals
weights were noted as following:
Main study

15
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e Kidneys: increases in the mean absolute weight (HP: 2.3% M; 10.0% F; Zemplar:
3.8%M; 9.1%F) and relative body weight (HP: 8.3% M; 13.3%F; Zemplar: 9.8M;
11.6%F)

e Adrenals: in the HP treated animals, increases in the mean absolute weight
(30.8% M; 16.9% F); and relative body weight (41.8% M; 20.4% F)

Recovery study

Organ weights were comparable to control animals.

See Tables below from the sponsor:

Dose (ng/kg/dose) 0 0 L5 10 L5 10
(Control HS) (Control ZM) (Hospira Low) (Hospira High) (Zemplar” Low) | (Zemplar" High)
Number of Animals Main M: 10 F: 10 M: 10 F: 10 M: 10 F: 10 M: 10 F: 10 M: 10 F: 10 M: 10 F: 10
Recm'e]'}' M:5 F:5 M3 F:5 M-0 F:0 M:5 F:5 M0 F:0 ol ] F-5

Adrenal Weights at
termination; Day 28

Absolute (grams) 0.0731 | 00723 - - - - 0.0956** | 0.0843
Percent difference from control NA NA - - - - +30.8 +16.9
Body weight ratio (%) 0.0146 | 00265 - - - - 0.0207*** | 0.0319**
Percent difference from control NA NA - - - - +41.8 +204

Kidney Weights at termination;

Day 28
Absolute (grams) 28071 16441 28097 1.6563 - - 29627 1.8084% - - 3.0100 1.8078
Percent difference from control NA NA NA NA - - +23 +10.0 - - +3.8 +9.1
Body weight ratio (%) 0.3875 | 0.6044 | 035978 | 03841 - - 0.6362 0.6845%% - - 0.G564%F | 0.6517%F
Percent difference from control NA NA NA NA - - +83 +133 - - +9.8 +116

Complete organ weights data in Appendix.

Gross Pathology:
Kidneys:
Main study
e Irregular surface/ mottling was reported in treated males: HP (1/control); Zemplar
(2/LD and 4/HD)
e Pale discoloration/irregular surface was reported only in one male at HD given
HP. See Table below from the sponsor:

Sex Males Females

Daze Level (ng'lg/'doze) OHS |0ZM [ 15H | 10E | 15Z | 10Z | OHS [0ZM | 15H | 10H | 152 | 102
Number of amimalz examined 10 10 10 10 10 10 10 10 10 10 10 10
Kidneys

Mottled nregular surface 1 0 ] 0 2 4 a 0 0 a a 0
Fale discolovation nregular 0 0 ] 1 0 ] a 0 0 a a 0
nutacs

HS = Control HS group; ZM = Contrel ZM group; H = Pancaleitol Hespira group; Z = Zemplar
{Comparator) group

Recovery study:
Irregular surface/pale discoloration was still present in males at HD: 1 in Zemplar and
1 in HP. See Table below from the sponsor:
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Sex Males Females

Dose Level (ng/kg/dose) OHS |0ZM | 10H | 10Z | OHS |0ZM | 10H | 10Z
Number of animals examined 5 5 5 5 5 5 5 5
Kidneys

Pale discoloration /iregular surface 0 0 1 1 0 0 0 0

Infusion Site:
Main study
Dark/pale material (with or without thickening of the vessel wall) was reported at the
injection site in all treated animals. See Table below from the sponsor:
Sex Male: Females
Diose Level (ug'kez/doze) OHS [0ZM | 15H | 10E | 152 [ 10Z | OHS [0ZW ) 15H | 10H | 152 | 10Z
MNumber of animals examined 10 10 10 1) 10 | 10 10 11l 10 10 10 10
Infusion site
Dak/pale matenialthickemng 7 7 4 7 & 10 3 4 4
HS = Contral H% group; ZM = Contral ZM group; H = Panealeito]l Hospira group; Z = Zemplar
(Comparator) group

"
=]

Recovery study
Pale or dark material (with or without thickening of the vessel wall) was still presented at

HD treated animals: Zemplar (4 M; 2F); HP (5M; 2F) as well as in control animals:
Zemplar (3M; 3F); HP: (1M; 2F). See Table below from the sponsor:

Sex Males Females

Dose Level (ng/kg/dose) OHS |0ZM | 10H | 10Z | OHS | 0ZM | 10H | 10Z
Number of animals examined 5 5 5 5 5 5 5 5
Infusion site

Dark/pale material/ Thickening 1 3 5 4 2 3 2 2

HS = Control HS group; ZM = Control ZM group; H = Pancalcitol Hespira group; Z = Zemplar

(Comparator) group
Reviewer: this incidence might be due to the biological variations since there was lower
in the control animals from the recovery study compared to control animals from the
main study.
Complete gross pathology data in the appendix.

Histopathology:

Adequate Battery: yes (x), no ( ) — explain

Peer review: yes (x), no ( )

Aorta at level of infusion site for heart, thoracic, abdominal:

Main study

Treatment-related mineralization was reported only in males at HD as following:
Zemplar: thoracic (2); heart (2) and infusion site (3); HP: infusion site (1). See Table

below from the sponsor:
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Sex Males Females
Daose Level ipgleg/dose) H5 |1I0H | 10Z | 0HS [1I0H | 10Z
Number of animals examined 10 10 10 10 10 10
Tissue: Finding Severity
Aorta (thoracic): Mineralization 1] 0 2 0 0 1]
mimmal 0 0 1 J 0 ]
moderate ] 0 1 J 0 ]
Aorta (heart): Mineralization 1] 0 2 0 0 1]
mild 0 0 1 0 1] 0
moderate ] 0 1 J 0 ]
Aorta (abdominal)(infusion site): Minsrahzaton 1] 1 3 0 0 1]
mimmal 0 0 1 J 0 ]
mild 0 1 0 0 1] 0
moderate ] 0 2 J 0 ]
Recovery study:

Mineralization was still present at the aorta site (heart, thoracic and abdominal) in HD
treated males as following: heart: Zemplar (4) and HP (3); thoracic: Zemplar (3) and HP
(2); infusion site Zemplar (3) and HP (3). Data from the recovery study suggested that
HP-treated males had delayed onset of the mineralization in the aorta (heart and thoracic)
compared to the Zemplar-treated males. In addition, mineralization of the thoracic in 2
males in the HP at HD was correlated with the irregular surface of the adventitia from the
histopathology report. See Table below from the sponsor:

Sex Males Females
Dose Level (ng/kg/dose) OHS |10H |10Z |0HS |10H |10Z
Number of animals examined 5 5 5 5 5 5
Tissue: Finding Severity
Aarta (thoracic): Mmeralization 0 2 3 0 0 0
minimal 0 0 2 0 0 0
mild 0 0 1 0 0 0
severe 0 2 0 0 0 0
Aaorta (heart): Mineralization 0 3 4 0 0 0
minimal 0 1 2 0 0 0
mild 0 0 1 0 0 0
moderate |0 0 1 0 0 0
severe 0 2 0 0 0 0
Agrta (abdominal)(infusion site): Mineralization 0 3 3 0 0 0
mild 0 1 0 0 0 0
moderate |0 1 0 0 0 0
severe 0 1 3 0 0 0

Stomach:

Main study

Mineralization was noted in the stomach in 2 HD Zemplar treated males. See Table
below from the sponsor:
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Sex Males Females
Dose Level (ng/kg/dose) OHS | 10H | 10Z [ OHS [ 10H | 10Z
Number of animals examined 10 10 10 10 10 10
Tissue: Finding Severitv
Stomach: Mineralization, multifocal 0 0 2 0 0 0
mimimal 0 0 2 0 0 0
Recovery study

Mineralization was still reported at HD treated males (Zemplar, 1; HP, 2). Compared to
the main study, the HP-treated males developed mineralization with delay compared to
the Zemplar-treated males. This finding in one of the HP-treated males at HD correlated
with the macroscopic finding of thickening in stomach area (thickening issue was not
reported in the Main study). See Table below from the sponsor:

Sex Males Females
Dose Level (ng/kg/dose) 0OHS I0H|(10Z |OHS |10H|10Z
Number of animals examined 5 5 5 5 5 5
Tissue: Finding Severity
Stomach: Mineralization. multifocal 0 2 1 0 0 0
minimal 0 1 1 0 0 0
severe 0 1 0 0 0 0
Mammary gland
Main study

Mineralization was observed in 3 males at HD in Zemplar-treated animals. See Table
below from the sponsor:

Sex Males Females
Dose Level (ng/kg/dose) OHS | I0E | 10Z | OHS [10H [ 10Z
Number of animals examined 10 10 10 10 10 10
Tissue: Finding Severiy

Mammary gland: Mineralization 0 0 3 0 0 0
Recovery study:

Mineralization of mammary gland was still present in 1 male at HD in Zemplar-treated
animals and in 1 male at HD in HP-treated rat. Again, it appeared that there was delayed
in onset of the mineralization in HP-treated males. See Table below from the sponsor:

Sex Males Females
Dose Level (ng/kg/dose) 0HS I0H|10Z |OHS |10H|10Z
Number of animals examined 5 5 5 5 5 5
Mammary gland: Mineralization 0 1 1 0 0 0
minimal 0 1 1 0 0 0
Kidney
Main study

e Unilateral or bilateral tubular basophilia was reported as following in: HP (control: 5
M: 1 F; HD: 9 M; 3 F) and Zemplar: (HD 9 M; 4 F).

e Tubular dilatation was reported as following: HP (HD: 4 M; 2 F) and Zemplar (HD: 6
M; 4 F).

e Mineralization was observed only at HD in males as following: HP (3) and Zemplar
(5). See Table below from the sponsor:
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Sex Males Females
Dose Level (ug/kg/dose) OHS | 10H | 10Z | OHS | 10H | 102
Number of animals examined 10 10 10 10 10 10
Kidneys: Basophilia, tubular basophilia 5 9 9 1 3 4
minimal 5 8 7 1 3 4
mild 0 0 1 0 0 0
moderate 0 1 1 0 0 0
Kidneys: Dilatation, tubular 0 4 6 0 2 4
minimal 0 3 4 0 2 4
mild 0 0 1 0 0 0
moderate 0 1 1 0 0 0
Kidneys: Mineralization 0 3 S 0 0 0
minimal 0 3 3 0 0 0

Recovery study:

e Tubular basophilia was still reported in HD treated animals: HP: Control (2M); HD
(5M; 3 F); and Zemplar, HD (4M; 2F); this incidence was correlated with the
macroscopic finding of irregular surface/pale discoloration in these animals.

e Tubular dilatation was still reported at HD treated animals: HP (3M; 2 F) and Zemplar
B3 M; 1F).

e Mineralization was observed at HD treated males: HP (3) and Zemplar (2).

See Table below from the sponsor:

Sex Males Females
Dose Level (ng/'kg/dose) OHS |[10H |10Z |0HS |10H|[10Z
Number of animals examined 5 5 5 5 5 5
Kidneys: Basophilia, tubular 2 5 4 0 3 2
minimal 2 3 2 0 3 2
muld 0 1 2 0 0 0
moderate |0 1 0 0 0 0
Kidneys: Dilatation. tubular 0 3 3 0 2 1
minimal 0 1 1 0 2 1
mild 0 1 2 0 0 0
moderate | 0 1 0 0 0 0
Kidneys: Mineralization 0 3 2 0 0 0
minimal 0 3 2 0 0 0

Infusion site

Main study:

Endothelial hyperplasia, mural thrombus and chronic inflammation were reported at
infusion site which correlated with the macroscopic findings of pale or dark material
with/without thickening in both genders. See Table below from the sponsor:

Reviewer: for the infusion site, the total number for all changes that was reported by the
sponsor did not correlate to the total number by adding cases for each incidence (Table
below). The total number should be: Males. OHS (15); 10H (16); 10Z (14); Females:
OHS(13); 10H (11); and 10 Z (10).
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Sex Males Females
Dose Level (ng/kg/dose) OHS | I0H | 10Z | OHS | 10H | 10Z
Number of animals examined 10 10 10 10 10 10
Infusion site: 10 10 10 9 9 8
Inflammation, chronic, vessel wall minimal 0 5 0 4 0 0
mild 2 1 1 0 1 0
moderate 1 0 0 0 0 0
severe 0 0 0 0 0 2
Thrombus, mural minimal 1 2 0 2 3 2
mild 2 2 3 0 3 0
moderate 3 1 2 0 0 1
severe 1 0 3 0 0 2
Endothelial hyperplasia minimal 3 5 5 6 3 3
mild 2 0 0 1 1 0
Recovery study:

The endothelial hyperplasia, mural thrombus and chronic inflammation were still
presented in all groups. These findings correlated with the pale or dark
material/thickening observation at infusion site. See Table below from the sponsor:
Reviewer: for the infusion site, the total number for all changes that was reported by the
sponsor did not correlate to the total number by adding cases for each incidence (Table
below). The total number should be: Males: OHS (2);, 10H (8); 10Z (7); Females: O0HS
(4); 10H (4); and 10 Z (8).

Sex Males Females
Dose Level (ng/kg/dose) OHS |I0H |10Z [0OHS [I0H|10Z
Number of animals examined 5 5 5 5 5 5
Infusion site: 2 4 5 3 4 4
Inflammation, chronic, vessel wall minimal 1 0 0 1 3 1
mild 0 1 0 0 0 0
moderate |0 0 0 0 0 1
Thrombus, mural minimal 0 2 1 0 0 3
mild 1 0 1 0 0 0
moderate |0 0 1 2 0 1
Endothelial hyperplasia minimal 0 1 0 1 1 2
mild 0 1 2 0 0 0
! | mimmal 0 3 2 0 0 0

Other microscopic findings:
Two males in HP (1/HD) and Zemplar (1/control) showed firm/mottled liver changes that
correlated with the infarction/chronic inflammation (probably procedure-related).

See Tables below from the sponsor for microscopic findings:
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Dose (ng/kg/dose) 0 10 10
{(Control HS) (Hospira High) (Zempla - High)
Number of Animals Main M: 10 F-10 M- 10 F: 10 M- 10 F: 10
Recovery M:5 F:5 M:5 F:-5 M: 5 F:5
Number of animals examined M: 10 F-10 M: 10 F: 10 M: 10 F: 10
Histopathology — Dayv 28
Aorta: Mmeralization. thoracic o Q ] o 2 ]
minimal o bl ] o 1 ]
moderate o Q o o 1 o
Heart: Mmeralization. aorta o a o o 2 0
mld o Q (o] o 1 (o]
moderate o Q o o 1 o
Kidneys: Basophilia. tubular
basophilia 5 1 9 3 9 4
minimal 5 1 8 3 7 4
nmuild o Q o] o 1 o]
moderate o Q 1 o 1 (o]
Kidneys: Dilatadon. tubular o l 4 2 s 4
minimal o Q 3 2 4 4
nuld o a 0 o 1 o]
moderate o il 1 o 1 ]
Kidneys: Mineralization o Q 3 o 5 (o]
minimal c Q 3 o 5 o
Mammary gland: o l o] o 3 ]
Mineralization
minimal o Q o o 3 o
Stomach: Mimmeralization.
multifocal c Qa L] o 2 (o]
minimal o Q L] o 2 ]
Doze (ugkz'dese) 0 10 10
(Control HS) (Hospira High) | (Zemplar® High) |
Number of Ammals Mam M- 10 F-10 M: 10 F: 10 M: 10 F 10
Recovery M:5 F:3 M:5 F:-3 M:5 F-5
Number of amimals examined | 210 F:10 M:10 F:10 M: 10 F-10
Histopathology — Day 28
(comt’d)
Mineralization, abdomyiral aorta
N 0 0 1 0 3 0
minrimal 0 0 0 0 1 0
eaild 0 0 1 0 [} 0
moderate 0 0 0 0 2 0
Infusion site: 10 ] 10 8 10 g
Inflammation, chromic, vessel 3 4 s 1 1 2
wall
mirimal 4 5 0 0 0
mild 2 0 1 1 1 0
moderars 1 0 0 0 0 0
severs 0 4 0 0 ¥ 2
Thrombus, mural 7 2 5 6 £ 5
minimal 1 2 2 3 0 2
mild 2 0 2 3 3 0
moderarz 3 0 1 0 2 1
severe 1 0 o 0 3 2
Endodhelial hyparplasia 5 7 5 4 . 3
mirimal 3 6 5 3 s 3
rild 2 1 0 1 0 0

M Male F Femals
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Dose (nglg/dose)

(Hospira High)

10

Number of Amimals Mam
Recovery

M: 10

M:35

F: 10
F:3

M3

Additional Examinations
(Recovery FPervod)

| Number of animals examined

M:35

T Hiztopatholozy — Day 42

Aorta: Miveralization thoracic
nuinsmal
mild
severe

Heart: Minsralization, acra
munsmel
naild
muodsrate
severs

Eidpeys: Basophiia, rabular
muinsmal
muld
modarate
Ehdnpeys: Diataton, mubular
mild
modarate
Eidneys: Miveralization
muinsmal
Mammary gland:
Mineralization
mumemal
Stomach: Mineralization,
maltifocal
nuinsmmal
severe

Mineralization, abdorunal
20Tt
mild
modarate
severe
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GROUP 1: Control HS
GROUP 2: Control ZM
GROUPS 3 and 4: Paricalcitol Hospira 71332 - INCIDENCE OF HISTOPATHOLOGY Date: 09/02/11 38:46

GROUPS & and 6: Zemplar®

Observations: Meo-Plastic and Mon Meo-Plastic .- - - MALES - -
Removal Aeason: Terminal Group 1 Group 2 Group 3 Group 4 Group § Group §
o 1] 1.5 10 1.5 10
Number of Animals on Study : 10 10 10 10 10 10
Number of Animals Completed: (10} {10} {10} (10) (10} (10}
ADRENALS:
T (10} (0} (o) (10) (0} (10}
WLThIN NOrMAl LIMIiTS. . cuuusanannnianannanonorasaarosarassanarsasantnssnanen 10 Q o 10 L] 10
ADRTA;
= 1 (10} (o) (o) (10) (0) (10}
within Normal Limits.... . ] o ] ] 8
von kossa, negative . . 1 1] 1] 1 1] 1
von kossa, positive .. .. . a o o o 1
Mineralization, thoracic - (0} [ay [y )] (0) (2)
LT Q o L] 1
MOGEFETE v v e v aaas s san s s s s aassaasanassasanasnantsosssssossnsnnn 1] 1] 1] ] 1] 1
BARAIN;
T (10} (o) (D) {10) {0) (10}
WLTRAN NOPMAL LIMITS. . e s tsnanra s saaaan s ianannasanasnanassasasasnsnnnan 10 Q o 10 a 10
CECUM;
T T (10} (o) (o) (10) (0) (10}
WLTALIR NOPMAL LIMITS .0 tuu st ias i nanaasanaraaasnssararsaransanantsnvnsran 10 0 0 10 0 10
COLON;
EXEMINEA. v eevienranas (10} (o) (o) (10) (0) (10}
Within Normal Limits.... 10 Q o 10 a 10
EPIDIDYMIDES;
Examined. . e PRI (10} (o) (o) (10) (0) (10}
witnin Normal Limits.... 10 0 0 10 o ]
CELIL BBOFAS + ottt ettt et eeeiae e et eataae et et (0} (o) (o) (0} (0) (1)
present .....ciiiiiaan Q Q o o o 1
Oligospermia/aspermia .. (0} {0y [0y (0} (o) (1)
T 0 0 o ] "] 1
ESOPHAGUS |
[T (10} (o) (o) (10} (0) (10}

GROUP 1: Control HS
GROUP 2° Control ZM
GROUPS 3 and 4: Paricalcitol Hospira 71332 - INCIDENCE OF HISTOPATHOLOGY Date: 09/02/11 8:46

GROUFS 5 and 6: Zemplar&

observations: Neo-Plastic and Mon Neo-Flastic oo MALES - - oo o oo oo oo
Removal Asason: Terminal Group 1 Group 2 Group 3 Group 4 Group & Group &
o a 1.8 10 1.5 10
Number of Animals on Study : 10 1a 10 10 10 10
Number of Animals Completed: (10} (10} (10) (10} (10} (10}
ESOPHAGUS; (continued)
WLTNIN MOrMEl LIMITS .. s canaransasasasasnnnasatassasssassasanssnsnansnnsas 10 a o 10 o 19
EYES:
o T (10} [0y (o) (10) (o) (10}
Within Mormal LimitS........... .. 10 o o 10 a 9
Dysplasia, retinal, Tocal ..... . (ay (0} (o) (o) (0} (1)
minimal .. - Q o o o o 1
InTlammatiaon, . [} (0} (o) (0} (o) [{:}]
MINIMAL & aaanvncnsanassananannns . Q aQ o o o Q
FEMUR & MARROW;
T . .. (10} [ (o) (10} (0) (10}
within Mormal . . 10 0 o 10 o 10
HEART:
o T (10} (0} (o) {10) (0) (10}
WiThin MNormal LImMITS...vcananas . 8 a o T o 5
InTlammation, subacute, Tocal . (33 [0y (o) (2) (0} (43
minimal .. - . - 3 o o 2 o 4
InTlammation, adventitial, focal .. . (o) [0y (o) (o) (0} (o)
mild . ] o o o a ]
Mineralization, @0rta ......... . (ay (0} (o) (o) (0} (2)
L . ] 0 o o o 1
MODEFETE vunevnnnnannnnnnns . . ] 0 o o L] 1
von kossa, positive ... e . . ] o o o a a
Von Kossa, Negative ........... . . 1 Q o 1 o a
KIDNEYS;
T .. (10} (0} (o) {10) (2) (10}
Witnin Mormal Limits .. a o o 1 a 1
Basophilia, tubular . . (5} (0} (o) (9) (2) (9]
minimal .. - - s o o g 2 7
mila ..... . ] 0 o o L] 1
moderate . . . ] o o 1 a 1

24
Reference ID: 3028604



Reviewer: Parvaneh Espandiari NDA No. 201657

GROUP 1: Control HS
GROUP 2: Control ZM
GROUPS 3 and 4: Paricalcitol Hospira 71332 - INCIDENCE OF HISTOPATHOLOGY Date: 09/02/11 8:46

GROUPS 5 and 6: Zemplar®

ODSErvations: Neo-P1astic ana Men Neo-Plastic e MALES = -==smmmmmmmmmmmmmmmm e
Removal Aeason: Terminal Group 1 Group 2 Group 3 Group 4 Group & Group €
o o 1.5 10 1.5 10
NumDEr of Animals on stuay : 10 10 10 10 10 10
Number of Animals completed: (10} (10} (10} (10} (10) (10}

KIDNEYS: (continued)

cast, hyaline .. (1) (0} (o) (1) (0} (0)
minimal .. . 1 Q o 1 L] [+]
cell inTiltrate, interstitial 12) (o) (o) (0} (1) (0)
minimal ......... 2 Q o o 1 o
Dilatation, pelvic (1) (0} (o) (0) (0} (0)
mild voovavnnnnnn 1 Q L] o o o
Dilatation, tubular .. (0} (0} (o) (4) (0} (6)
minimal .. Q 2 o 2 o 4
mild ..... Q Q L] o o 1
moderate . a i} o 1 o 1
Mineralization . - [0} {0y (o) (2) (o) (5)
minimal ...... Q 2 o 2 o =
congestion . P (1) (0} (o) (0) (0} (0)
minimal .. B TR 1 Q o o [} 1}
Hyaling droplet, tubular epithelium ..... [(:3]) (o) (o) (o) (0) (1)
MOgErate ....... . Q 2 L] o o 1
Fibrosis, Tocal .. e (0} (0} (o) {0} (1) (0)
MINAMAL et ettt et e e e e e e 0 a o o 1 a
InTlammation, subacute, PELVIS .....evevuens (23] (o) (D) (2) {0 ()
MINIMAL 4uvannrrarinanrararaaranasnsninnnn 0 Q o 2 [} 1}
Won KoSS53, POSITIVE L.ttt e it s i e a a o 2 o 1
Von kossa, negative ..., .. . 2 a o 1 o 1
Von kossa positive (background Tinding) ........... 0 1] o ] 1] ]
LIVER;
EXAMAMEO. ¢ v 2t et e et e ae e et e e ae e e e e ae e m e e e et et e et e e e (10} (0} (o) (10) (0} (10}
WITNIN MNOPMAL LIMITS. . uuiuvnannararasasnrnasasanssnassanaransanasannsnnnss 9 2 o 9 o 9
congestion . (0} (0} (o) (1) (0) (0)
minimal .. 0 Q o 1 [} 1}
Hematopolesis, eXTramBdUllary . .ueu v seascesarasannssananranarnanacaneinasnn (0} {0y (o) (o) (o) (1)
minimal ...... . Q 2 o o o 1
Microgranuloma . e e e e e e (0} (0} (o) (1) (0} (0)
MIMAMAL oot et e e e e e et e e e e e e e e e e e 0 Q o 1 o [s}

GROUF 1: Control HS

GROUP 2: Control ZM

GROUPS 3 and 4: Paricalcitol Hospira 71232 - INCIDENCE OF HISTOPATHOLOGY Date: 09/02/11 2:46
GROUPS 5 and &: Zemplar®

opservations: Neo-Plastic ama Nom Neo-Plastic 0000 e o MALES ----vooosommmmm o a e
Removal Asason: Terminal Group 1 Group 2 Group 3 Group 4 Group & Group 6
o o 1.5 10 1.8 10
Number of Animals on Stuady @ 10 10 10 10 10 10
Number of Animals Complete (10} (103 (10} (10} (10} (10}
LIVER; (continued)
Fusion, looular (1) (o) (0} (o} {0} (a)
present ...... 1 [+] o o o [+]
Mecrosis, Tocal (0} {0y (03 (o} (0} 1)
minimal .. - 4] 4] a o o 1
LUNGS;
EXAMANE e o v vs ae e veveemneanannn .. .. . . (10} (1) (1) (10} 2) (10}
witnin Mormal Limits.... . 8 o o 7 o 7
Histiocytosis. alveolar . (3] {0) (o) (o) (0) (1)
minimal 4] 4] a o o 1
Wicrogranuloma . (o} (0} (0} (0} (o) {0}
minimal ...... . . . . - . a a o 0 o o
HEMOrrNage, TOCAL +.uvavens..ns . .. . . e S (2) [&}] (1) (3) (2) (2)
Minimal ...evvuvaranns . 2 1 1 2 2 2
LM, BRONCHIAL:
EXEMANE .« v nrasrvnnras . 1) (3) 2) (2} 2) (3)
Within Normal Limits .. .- . . - . 4] 4] a o o 4]
Hyperplasia, lymphoio ......... . - . . - . (1) i3) 2y (2) {2) i(3)
minimal ...... o 3 2 1 2 2
mild o.vvanans e . 1 [+] o 1 o 1
LN, ILIAC:
EXEMANED . v v asaervnnranas . 1) (a) (1) (o} 11 (3)
withinm Mormal Limits... o o 2] o o o
HEMOFTNAGE w've e .. . (0} (0} (13 (0} (o) (0}
minimal .. - - [} [} 1 o o [}
Mild vevianavnnnas e [+] [+] o o o [+]
Hyperplasia, lymphoid .. (=} {0) 1) (o) (1) (2)
minimal .. 4] 4] 1 o o 2
mila ..... a a o ] 1 a
pPlasmacytosis .. . 1) (a) (o) (o} (0] 1)
mild - - 1 4] a o o 1
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Reviewer: Parvaneh Espandiari NDA No. 201657

GROUP 1: Control HS

GROUP Z: Control ZM

GROUPS 2 and 4; Paricalcitol Hospira 71332 - INCIDENGE OF HISTOPATHOLOGY pate: 09/02/11 8:46
GROUPS & and 6: Zemplar®

opservations: Meo-Plastic and mon Neo-Plastic e MALES --------mmmmmomo oo
Removal Reason: Terminal Group 1 Group 2 Group 3 Group 4 Group & Group 6
o o 1.6 10 1.8 10
Number of Animals on Study : 10 10 10 10 10 10
Number of Animals Completed: (10} (10} {10y (10} (10} (1)

LN, MANDIBULAR;

Examined (10} (0} (1) (10} 1
Within MNormal Limits.. 10 1] o io ]
Hemorrnage ... (o (0 (1) (o) (1
minimal .. <] <] o o 1
mild ..... e o o 1 ] a Q
Hyperplasia, lympnoia . (o (0 (o) (o) (0 (1
mild o o o o o 1
Erythrophagocytosis (0} (o) (1) () (0} 3}
minimal 1] 1] 1 o ] a
LN, MEDIASTINAL;
Examined...... cen (o (0 (2 (2) (2) (o)
Within Normal Limits o o o ] o o
Hemorrhage ... (o) (0 (2) i1} (1 (o)
minimal .. - e e . 2] 2] 1 1 1 a
mild ....... o o 1 o o o
Hyperplasia, lymphoid . (0} {0} (1) (1) 1 (o)
minimal .. <] <] 1 o o a
milg ..... o o o 1 1 o
pigment, brown (0} {0} (o) (0} [(3) (o)
mild o o o o o Q
LN, MESENTERIC:
Examined (10} (0} (o) (10} (o) (10}
Within MNormal Limits.. 10 1] o io ] 10
LN, PANCREATIC;
EXMAMED . 4 o et et e e et es e e e e sana e e eanaam e e e e tanmaeaeanae e e e o (0 (o) (o) (0) (1)
witnin Mormal Limits.. a a o o [ a
Hemorrhage (0} (o) (o) () (0} 1)
minimal 2] 2] o o o 1
Hyperplasia, lympnoiag . (o (0 (o) (o) (o) (
minimal .. e e . ] ] o o a
mild ....... .. [} [} [} o o 1

GROUF 1: Control HS
GROUP 2: Control ZM
GROUPS 3 and 4; Paricalcitol Hospira 71332 - INCIDENCE OF HISTOPATHOLOGY Date: 09702711 8:46

GROUPS 5 and 6: Zemplar®

opservations: Meo-Plastic and Mon Neo-Plastic e MALES = ---ccmmmmmime i s
Removal Aeason: Terminal Group 1 Group 2 Group 3 Group 4 Group § Group §
o 0 1.6 10 1.6 10
Number of Animals on Study : 10 10 10 10 10 10
Number of Animals Completed: (10) (10} (10} (10) (10) (10}
LN, RENAL:
[ LT (0} (0} (o) (0) (0) (0}
Within Mormal Limits o o o o o 1}
Hyperplasia, lymphoid .... (0 (0 (o) (0} (0) [{13]
mild a a o o 1] ]
Plasmacytosis (0} (0} (o) (o) (0) (0)
mila Q Q 0 o 1] ]
MAMMARY GLAND;
Examingd (9) (0} (o) (10) (0) (9)
witnin Mormal Limits.... FR 8 Q 0 10 1] 6
Not Examinesd: Not Present On The Section 1 a o o L] 1
Mineralization {0y 1)) (o) )] (D) (3)
minimal o o o o o El
von kossa, positive [i] [i] o o 1] 3
von kossa, negative . 1 [1} ] o 1] ]
OPTIC NEAVES;
L 1 (6) (o) (0} {9} (0) (10}
Within Normal Limits [ a o 9 L] 10
Not Examined: Mot Present On The Section 4 o a 1 o 1}
OVARIES;
2T (-) (-} (-) (-) (-) (-}
WLTRIN MOFMAl LiMits. s usurasnenarasaansniniosanassnasnasannsnanantarnnas - - - - - -
PANCREAS;
Examined. . . (10} (0} (o) (10) (0) (10}
Within Mormal Limits 10 Q o 10 o a
Necrosis, Tocal (a} (o) (0} (0) (0) (1)
minimal a a o o L] 1
PARATHYROIDS;
L 1 (9} (o) (o) (9) (0) (10}
WLTRAN NOrMELl LIMiTS. ... it asieiiatanniniiinian s s anrararnanananenenns a a o 9 L] 10
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Reviewer: Parvaneh Espandiari NDA No. 201657

GROUP 1: Control HS
GROUFP 2: Control ZM
GROUPS 3 and 4: Paricalcitol Hospira 712332 - INCIDENCE OF HISTOPATHOLOGY Date: 09/02/11 8:4€

GROUPS 5 and 6: Zemplar®

cbservations: Neo-Plastic and Mon Neo-Flastic - MALES -
Removal Asason: Terminal Group 1 Group 2 Group 3 Group 4 Group & Group 6
o o 1.5 10 1.5 10
Number of Animals on Study : 10 10 10 10 10 10
NuUmbEr oT Animals Completea: (10} (10} (10} {10) (10) (10}
PARATHYROIDS! (continuead)
NOT Examined: NOT Present On ThE SeCTIOn ...........oiiiiiiiiiiinenninanas 1 [} o 1 o 1]
PITUITARY;
Examined .. . .. (10) (o) (0} {10) {0) (10}
Within Mormal Limits... .. 10 L] o i0 [+] 10
PROSTATE:
Examined - .- (10} (3] (L) (10} ) (10}
Within Normal Limits... - - 4 4] a 7 o 8
Inflammation, subacute, interstitial (6} (3] [H (2} ) (2)
minimal .. - . 3 4] a 1 o Q
mild ...ivuaans paes EEEEEERE e o 3 [+] o 2 o 2
RECTUM;
Examined - .. {10} (o) [{:}] (10) (0) (10}
Within Normal Limits... .. 10 a o 10 o 10
SG, MANDIBULAR:
Examined . .. (10) (o) (0} {10} {0) (10}
witnin mormal Limits... .- 10 [} o 10 o 10
SCIATIC NEAVE;
Examined . (10} (o) (0} {10) {0) (10}
witnin mormal Limits... .- 10 [} o 10 o 10
SEMINAL VESICLES:
EXEMINEd. v urnrnrenrann . .. (1031 (o (o) (10) (o) (10}
Within Mormal Limits... . 10 L] o i0 o 10
SKELETAL MUSCLE:
Examingd........ .. (1031 ()] (o) (10) (o) (103
Within Mormal Limits... . 10 L] L] a [+] 8
InTlammation, subacute, Tocal e . (03 ()] (o) (13 (o) (a)
L T T I .. a L] o 1 [+] a

GROUP 1: Control HS
GROUP 2: Control ZM
GROUPS 3 and 4: Paricalcitol Hospira 71332 - INCIDENCE OF HISTOPATHOLOGY Date: 09/02/11 8:45

GROUPS 5 and 6: Zemplar®

Observations: Neo-Plastic and Mon Neo-Flastic = e MALES ----------mmmmmoe oo
Removal Asason: Terminal Group 1 Group 2 Group 3 Group 4 Group § Group 6
o o 1.6 10 1.5 10
Number of Animals on Study : 10 10 10 i0 10 10
Number of Animals Completed: (10} (10} (10) (10) (10} (10)

SKELETAL MUSCLE: (continued)

HECrOS1S, TOCAL +uvvurervrrerarcnnsnen e (o) (o) (0} (0) (0) (2
minimal B B 1] Q o o L] 2
SKIN & SUBCUTIS:
[ T (10} (0} (0) (10) (0} (10}
WLITRIN NOPMAL LIMiTS. . u ot it iannnasanrsrasasaacasanannanassananansnnans a Q o 10 L] 8
catheter track (1) (0} (o) (0) (0} (2)
Present oouueius . 1 1] [1} o ] 2
InTlammation, chreonic, subcutis ... (1) {0y (=)} (4] (o) i2)
minimal ... Cresaaas . o Q o o o o
1 . 1 Q o o o 2
Edema, SUDCUTANBOUS +uuvavrararnsnsrasannneanas (0} (0} (o) (0) (0} (o)
MILE ot iiuneiin e n s area s aaiaaes . Q 0 1} o [] Q
InfTlammation, chrenic-active, subcutis ... . (0} [0} (=} [oy {0) {0}
MELE t et aae e sa s m e e s e e e e e e s [1} 1] [1} o ] [1}
DUCDENUM:
[T (10} (o) (o) (10) (0) (10)
WLITRIN NOPMAL LIMiTS. . u ot it iannnasanrsrasasaacasanannanassananansnnans 10 Q o 10 L] 10
ILEUM;
[STET LT P . (10} (0} (o) (10) (0} (@)
witnin Normal Limits . 10 1} 10 [] E}
Not Examined: No Section a 0 i} o ] 1
JEJUNUM;
EXAMINED . v vt vvn tesvaaarassa e aaassasannssanassasasasionasersorenassrnanen (10} (0} (o) (10) (0} (10)
WLTAIN NOPMAL LAMITS .t vt e vtainsae s e arasianararaananarsarananionansn 10 0 1} 10 [] 10
3C, CERVICAL;
Examimed. .. coviiiaranainananas (10} (o) [=}} (10} {0 10y
Within Mormal Limits........... 10 Q o 10 o 10
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Reviewer: Parvaneh Espandiari NDA No. 201657

GROUP 1: Control HS
GROUP 2: Control ZM
GROUPS 3 and 4 Paricalcitol Hospira 71232 - INCIDENCE OF HISTOPATHOLOGY Date: 09/02/11 8:46

GROUPS § and 6: Zemplar®

gpzervations: Meo-Plastic and Mon Neo-Flastic S MALES - oo oo
Removal RAeason: Terminal Group 1 Group 2 Group 3 Group 4 Group & Group 6
] L] 1.5 10 1.5 10
Number of Animals on Study : 10 10 10 10 10 10
Number of Animals Completed: (10} (10} (10} (10) (10) (10}
SPLEEN:
Examingd. . . . . (10} () (o) (10) (o) (10}
Withim Normal Limits.. 10 1] o 10 o =]
Hematopoiesis, increased (a) (a) (0} (0} (0) (1)
L a a o 0 o L]
moderate a a o ] L] 1
Fibrosis, capsular, Tocal (=} [{=}] [{:}] {Q) (o) [{:}]
MINIMAL ..vvirinaranannanans [} [} (=] o a [}
STERNUM & MARROW;
EXAMANEd. cvvsar e inanannnrnns (10} () (o) (10) (o) (10}
Witnin Mormal LImITS.......... 10 o o 10 o 10
STOMACH;
1 T (103 (3] (1) (10) (1) (10}
Within MNormal Limits.. . a [} o 2 1 8
Hemorrhage . . [{:3] (3] (1) (0} (o) (3]
MINIMAL owvviiiranannneans o o 1 o o o
mineralization, multirocal ... (2) [{:}] [{:}] (Q) (0) (2)
minimal ...evevninas . o o o o o 2
Van kossa, positive .. - o o o o 1] 1
Won KOSSE, NEGATIWE .. ..ttt et i ea e aa e 1 a o 1 1] 1
TESTES:
Examined. . . s . (103 (3] (o) (10) () (10}
witnin Mormal Limits.. faraa e . 10 o o 10 o 2]
Degeneration/atrophy. seminiTercus Tubule . Q) Q) [{:}] (a) () (1)
MOTETATE wuuurvruranassararannanaranansnnans 1] 1] o o o 1
THYMUS ;
2 T . . (10} () (23 {10y (4} (10}
WLThAN Mormal Limits.....c.unuicennnneannonananannans a8 [} o 7 o [
congestion/hemorrnage FE 2y (3] (2) (2) (4} (3)
MINIMAL ovvnniniinnanns 1 o 2 1 4 1
L 1 o o 1 o 2

GROUP 1: Confrol HS
GROUP 2: Control ZM
GROUPS 3 and 4: Paricalcitol Hospira 71332 - INCIDENCE OF HISTOPATHOLOGY Date: 0D9/0Z/11 3:46

GROUPS 5 and 6: Zemplar®

Obzervations: Meo-Plastic amd Monm Neo-Plastic i ieieaaa- =
Removal Aezason: Terminal Group 1 Group 2 Group 3 Group 4 Group & Group &
1] o 1.5 10 1.5 10
Numper of Animals on Study : 10 10 10 10 10 10
Number of Animals Completsd: (10} {10} (10} (10} (10} (10}
THYMUS; (continued)
DEPLETION, IYMPROIO Lttt ettt et et e e e et e e e et e e e e e ae e (0} (0} (o) (1) {0) (1)
MINIMAL & uuuu s s na o antnasasasnssanasasnasansansnasaasanssnssanon a Q o 1 o 1
THYROID GLAMND;
EXEMINEd . v eeesvneneananennn (10} () () (10) (0) (10)
Within Normal Limits........ 10 Q o 10 [+] 10
TONGUE §
[ T (10} (0} (o) (10} (0) (10}
WLthin NOMMEl LIMITS..u.uu i uriuninarasaansasosasnasansansnnsaasanasnssanon 9 Q o ] o 9
InfTlammation, chronic, Tocal . {0y (o) (=3} i1} {0) (=3
minimal .... e raiaeaa e o Q o 1 [+] L]
von kossa, negative ........ 1 0 [1} 0 (1] 1
TRAACHEA:
[ T (10} (0} (o) (10) (0) (10)
Within NOrMAl LiMIiTS.suuuurarianssaraananssanosainaiasiansnsssasansnnsinnas 10 Q o 10 [+] 10
UAINARY BLADDER;
EXAMANE . 2 v asanernrnnnnnnsn . (10} (0} (o) (10} (0) (10}
Within Normal LImitS........ . 10 o 10 o 10
Not Examined: No Section ... . Q o 0 [+] 0
Hyperplasia, urothelial .... (0} (0} (o) (0} (0) (0)
minimal . . a o o o Q
UTERUS;
Examined. (- (3] (- (-1 (- (-1
Within Normal Limits........ - - - - - -
WAGINAG
EXamined. .. ouvuseraninains {-) (-1 (- (-} - (-1

Within Hormal Limits......
Not Examined: No Section .
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Reviewer: Parvaneh Espandiari

NDA No. 201657

GROUP 1: Control HS
GROUP 2: Control ZM

GROUPS 3 and 4 Paricalcitol Hospira 71332 - INCIDENCE OF HISTOPATHOLOGY Date: 09/02/11 8:46
GROUPS 5 and 6: Zemplar®
Opservations: Neo-Plastic and Monm Neo-Flastic el MALES - --ommmmmmme e
Removal Aeason: Terminal Group 1 Group 2 Group 3 Group 4 Group & Group &
V] 0 1.5 10 1.5 10
Number of Animals on Study 10 10 10 10 10 10
Number of Animals Completed: (10} (10} (10} (10} (10} (10}
INFUSION SITE:
38 T T (10} (7} (4] (10} (6) (10}
Within Normal Limits........ Q 1 o ] 0 Q
Hyperplasia, endothelial (5} (0} (o) (5) (3) (5}
B T 3 i} o 5 2 6
mild 2 a o o 1 4]
Thrombus, mural . . - (7) (6) 4 (5} (4) 8)
minimal 1 a 2 2 3 a
mild 2 a o 2 1 3
moderate 2 2 1 0 2
severe 1 o V] 0 3
Intlammation, chronic, VESSEL WALl .uuusavrerananuararanrararnarananrnrnnan 3) (1) (o) (6) (0) (1)
minimal i 0 i 5 0 0
mild .... e 2 1] 0 1 [
moderate 1 a o V] V] 0
FEVEFE viavnnevnnranannaiaanns e Q 1 o o ] Q
Mineralization, aodominal aorta (o) (0 (o) (1) (0) (3)
minimal i 0 i ] 0 1
1 . e a 1] 0 1 [ a
moderate [ a o V] 0 2
ECBMA o vvrvaserrrrrrnnens . - (0} (0) (o) (0} (0) [4)]
0 o a o V] 0 1
Von Kossa, POSITIVE vuuvvu i arra e ianaa i 1] [1] o 1 ] 2
GROUP 1: Control HS
GROUP 2. Control ZM
GROUPS 3 and 4: Paricalcitol Hospira 71332 - INCIDENCE OF HISTOPATHOLOGY Date: 09/02/11 8:
GROUPS 5 and &: Zemplar®
Cbservations: Meo-Plastic and Mom Neo-Flastic e aoaaiaon FEMALES --cecmommmccmamamccmeean
Aemoval Aeason: Terminal Group 1 Group 2 Group 3 Group 4 Group & Group &
o o 1.5 10 1.5 10
Number of Animals on Study : 10 10 10 10 10 10
Number of Animals Completed: (10) (10} (10} (10) {10) (10}
ADRENALS;
=3 T (10} () (o) (10} (0) (19}
WITNIN MOPMEL LIMITS . auuuruussnaconasannsnasansassnasaseassinansnanessnnin 10 o o 10 o 10
ADRTA;
Examined (10} 1G] (0} (10) (0) (10}
Within MNormal Limits. 10 [} (=] i0 o 10
von kossa, negative . 0 Q o o o 4]
von kossa, positive . 0 Q o o o 4]
Mingralization., tnoracic . (0) {0) o) (o) (0) {0)
minimal a a o o o o
moderate .... a a o o (4] a
BAAIN
Examined {10) {0} (o) (10) (0} (10}
witnin Mormal Limits 10 o o 10 o 10
CECUM;
=2 T (10} (0) (o) (109 (0) (10}
Within Normal LimitsS...uusiusuianansnasasnrasssasanasasasaansinasanansonnnan 10 [} (=] i0 o 10
COLON;
Examined (10} [} (0} (10) (0) (10}
Within MNormal Limits 10 [} o 10 o 10
EPIDIDYMIDES;
EXAMINMEBO. v ua s nsnaranaanasassanansrasaansnanassanananasnanarnasananssnsnsn (-) -1 - (- (-) -1
Wwithin Normal Limits - - - -
cell debris ... (- (-1 (- (-} -1 (-}
present - - - -
Oligospermia/aspermia .. -1 (-1 -3 (-} (- (5]
severe - - - -
SSOPHAGUS ;
EXMIME .+ v et e e e e e e et e e e e e e e e e e e e (10} (o) (0} (10} (0) (10}

Reference ID: 3028604
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Reviewer: Parvaneh Espandiari NDA No. 201657

GROUP 1: Control HS
GROUP 2: Control ZM
GROUPS 3 and 4: Paricalcitol Hospira 71332 - INCIDENCE OF HISTOPATHOLOGY Date: 09/02/11 8:4€

GROUPS 5 and &: Zemplar®

gpservations: Heo-Plastic and Nom Neo-Flastic e FEMALES ~-cmvmmmmcmem e eee e
Removal Asason: Terminal Group 1 Group 2 Group 3 Group 4 Group & Group 6
] 0 1.8 10 1.5 10
Number of Animals on Study : 10 10 10 10 10 10
Number of Animals Completed: (10} (10} (o) (10) {10} (10}

KIDNEYS: (continued)

cast, hyaline (a) (a) (o) (1) (o) {0}
minimal o 2] o 1 o o
cell infiltrate. interstitia (2) (0} (o) (1) (o) (1)
minimal 2 Q o 1 o 1
Dilatation, pelvic (0} [{=}] (0) (0} (1) (o)
mild [} [+] o o 1 o
pilatation, tubular (] (o) (0) (2] (o) (4)
minimal .... Q a o 2 ] 4
mild [} 1] o o o o
moderate 1] [1} o 0 o a
Minsralization {0} (o) (0) (2] ey (o)
minimal Q a a o o Q
congestion ... (L] [{=}] (o) (0} {0 [
minimal .... Q o o o o Q
Hyaline droplet, tubular epithelium . {0 (0} (o) (o) (] (a)
MOTEFATE ouuivvennananranarannanans [} [+] o o o o
Fibrosis, Tocal (o) (Q) (o) (1} (o} (o)
minimal .. Q L] o] 1 o ]
InTlanmation, subacute, pelvis .. (1) (a) (o) (0} (0} [
minimal 1 a o o L] a
von kossa, positive a a o o o a
van kossa, negative 1] [1} 1} o ] a
Von kossa positive (background Tinding) 1 a (s} 2 L] 3
LIVER:
23T T (10} (0} (o) (10) (0) (10}
within Mormal Limits a a 8 L] ]
congestion (1) (a) (o) (o) (o) {0}
minimal 1 2] o o o o
Hematopoiesis, extramedullary (0} (ay (o) (0} (o) (o)
minimal Q Q o o o a
Microgranuloma (0} [{=}] (0) (2) (o) (8]
minimal . Q o o 1 o 1
1 Q a a 1 o Q

GROUFP 1: Control HS
GROUP 2: Control ZM
GROUPS 3 and 4: Paricalcitol Hospira 71332 - INCIDENCE OF HISTOPATHOLOGY Date: 09/02/11 8:46

GROUFS 5 and &: Zemplar®

opservations: Meo-Plastic and Mon Neo-Plastic oo FEMALES --------ommmmmm oo
Removal Aeason: Terminal Group 1 Group 2 Group 3 Group 4 Group & Group 6
o ] 1.5 10 1.5 10
Number of Animals on Study : 10 10 10 10 10 10
Number oT Animals CompleTed: (10} (19} (10} (10} (10) (10}

LN, MANDIBULAR;

Examined (10} [&}] (3) {10) {0) (10}
Within Mormal Limits. 10 o 2] o o 10
Hemorrnage Q) Q) (1) (o) (o) (o)
minimal a a o o o i}
mild [+] [+] 1 ] o 2
Hyperplasia, lymphoid (0} (1) (3) (13 {0} {0}
Mild i . - - - . - . - . . . a 1 3 1 o 2
Erythrophagocytosis . (ay (a) (o) (o) (0] (a)
minimal [} [} o o o 1]
LN, MEDIASTIMAL:
2 T = (P (a) (a) (1) (2} (0) (a)
witnin Wormal Limits o o o o o a
Hemorrhage (0} (0} (0} (13 {0} (0}
minimal o o 2] o o a
mild e Q Q Q 1 o 2
Hyperplasia, lymphoid (0} (0} (1) (1) (0} (33
minimal L] L] 1 o @ a
mild a a o 1 o 3
Pigment, brown . (a) (a) (o) (13 (0) [0y
mild Q Q o 1 o o
LN, MESENTERIC:
= r 1T (10} {0} (0} {10} {0} (10}
WITNAN MOrMAL LIMITS. .ottt e i iat e o s ar e ea e aeiaaaeaanennamannnanan 10 o 2] i0 o 10
LN, PANCREATIC;
Examined Q) Q) (o) (o) (o) (1)
Within Normal a a o o o i}
Hemorrhage (ay (a) (o) (o) (0] (a)
minimal [} [} o o o 1]
Hyperplasia, (0} {0y (0} (o) (0} (1)
minimal o o o o o 1
mild a a o o o o
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Reviewer: Parvaneh Espandiari NDA No. 201657

GROUP 1: Control HS
GROUP 2: Control ZM
GROUPS 3 and 4- Paricalcitol Hospira 71332 - INCIDENCE OF HISTOPATHOLOGY Date: 09/02/11 8:46

GROUPS 5 and 6: Zemplar®

Observations: Meo-Plastic and Mon Neo-Plastic -

. 3 -- - -
Removal Reason: Terminal Group 1 Group 2 Group 3 Group 4 Group & Group 6
o 1] 1.5 10 1.6 10
Number of Animals on Study : 10 10 10 10 10 10
Number of Animals Completed: (10} {10} (10} (10) {10) (10)
LM, REMAL:
Examined.......... . {0} 1 [} (0} (0) (1)
Within Normal Lim a a a o 1] a
Hyperplasia, lympholid . (0) (ay oy () (0) (1)
MILd covvennnnrnnnans . . . a a o o [t} 1
Plasmacytosis ......... . . . {0 (1) [} (o) (0 (o)
MILd covvennnnrnnnans . . . a 1 o o [t} Q
MAMMARY GLAND;
EX@MANED. v v ve s vnnvaraneerons . (10} (Q) (o) (10) (0) (1a)
Within Mormal Limits.......... e . 10 o o 10 0 10
Not Examined: Mot Present On The Sectiom . o o o o Q
Mineralization ........ . . (m [C)] (o) (0} (o (0
MINIMAL o uvuvrvnnnnnn faee e . . o o o o 0 Q
von kossa, positive ... e - - P s . a a o o o aQ
WOM KOSSA, NEGATIVE 4t uuvurarasanersearersanansarneeiasasarastanarinenss [1} [1} [1} o 0 a
OPTIC NERVES;
EX@MINgd. s vuasivarnianearans - - Cieaean e . =0 [} [} (7} (o) (7)
Within Mormal Limits.......... e e Ceraran Cieseaians . 2 Q o 7 o 7
Not Examined: Not Presemt On The SECTion .....vivriiiivaniiainaiarariinanas 1 o o 3 o 3
OVARIES;
EXGMAMED e 2 v e v ve e veaens anme s eas smman s aas s s aran s ananssannneanensens . (10} [0y (o) (10} (0) (10)
Within Mormal Limits... faae e feaa PR Cieseaians . 10 o o 10 o 10
PANCREAS;
Examingd.. ... e e e . (10} (0) (o) (10) (o) (10)
Within Mormal Limits... e e Ceraran Cieseaians . 10 o o 10 o 10
Necrosis, Tocal ....... - - P e . (2} (03] (o) (o) (0) {a
MINIMAL +uvuervnnnnnn e e Ceraran Cieseaians . o o o o a
PARATHYROIDS;
Examined........ . . . =0 [} [} (10) (o) (9)
Within Mormal Lim - - . a 1] o 10 0 a

GROUP 1: Control HS
GROUP 2: Control ZM
GROUPS 3 and 4° Paricaleital Hospira 71232 - INCIDENCE OF HISTOPATHOLOGY Date: 09/02/11 8:46

GROUFS § and 6. Zemplar®

Observations: Neo-Plastic and Men Neeo-Flastic oo FEMALES ---------omommom oo
Removal Aeason: Terminal Group 1 Group 2 Group 3 Group 4 Group § Group &
o o 1.5 10 1.5 10
Number of Animals on Study : 10 10 10 10 10 10
Number of Animals Completed: (10) (10) (10} (10) {10) (10}
PARATHYROIDS; (continued)
Mot Examined: Not Present On The Section ....euaiverivanrnnarianannnninnnas 1 L] o o o 1
PLTUITARY
EMAMIMEU. ¢t v et e et aeera s e e enanann (10} {0} (0} (10} (o) (10}
within Normal Limits 10 a o 10 ] 10
PROSTATE:
EXBMINEd. ot v at st i it aaa i anianneanann ( (] Q- (-1
within Mormal Lim e - - - - - -
InTlammation, subacute, interstitial (- -1 (- (- (-1 Q-
L T T - - - - - -
L - - - - - -
RECTUM;
T 1T (10} (ay (0} {10} (o) (10}
WIthin MOrmal Limifs. . ..o tin et aas e e am s in e naa e im e e nann 10 o o io o 10
5G, MANDIBULAR;
Examined. . (10} (0} (o) (10} (0) (10)
WITNIN Normal LIMITS...vuuvarnnnananasans frasara e 10 o o 10 o 10
SCIATIC NEAVI
Examined. . . (10} (o) (0} (10} (D) (10}
Wwithin Mormal Limits 10 o o io o 10
SEMINAL WESICLES;
Examined. . . (-) -3 - - (-) [3]
witnin Normal Lim - - - - -
SKELETAL MUSCLE;
Examingd........ (10} (o) (0} (10} (0} (10}
within Mormal Lim ] o o io o E
InTlammation, subacute, ToCal ........... (0} (0} (o) (0} (0} nm
MINIMAL & auus v v anannaranansanaranans L] L] o o o 1

Aorta
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GROUP 1: Control HS
GROUP 2: Control ZM
GROUPS 3 and 4: Paricalcitol Hospira 71332 - INCIDENCE OF HISTOPATHOLOGY Date: 09/02/11

GROUFS & and 6: Zemplar®

opservations: Neo-Plastic and Non Neo-Plastic e e FEMALES - cmmm e e e ce e eee e
Removal Aeason: Terminal Group 1 Group 2 Group 3 Group 4 Group & Group
o o 1.8 10 1.8 10

Number of Animals on Study : 10 1a 10 10 10 10

Number of Animals Completed: (103 (10 (10} (10} {(10) (10}

SKELETAL MUSCLE: (continuesa)

Necrosis, Tocal (1) (0} (o) (0} {0) (o)
minimal 1 o o o o o
SKIN & SUBCUTIS;
2= P (103 (0} (o) (10} {0} (10
Within Normal Limits... 7 a a ] o 9
catheter track 1) (0} (o) (2} {0} (1
present 1 a o 3 a 1
InTlammation, 2] (0) (o) (1) (0} (1)
minimal 1 ] o o o 1
MLIld ..vnvnnnnnnnns . - . . - - . . . . . 1 a a 1 o 4]
Edema, subcutaneous . (1) (0) (o) (2} (0} Q)
mild 1 a a 2 a a
Intlammation, chronic-active, e {0} (0} (o) (2} {0} (0
mila . a 0 o 2 L] a
DUODENUM ;
EXGMANED . v et an e v e e e e s s o s e ae s ae an s aaae s ne s as aeansasaseaseneasanasnseenes (103 (0) (o) (10) (0} (10}
WIthin NOMMAL LAMITS. ... .. ceaeianenannnsoasasasnssosannsaneassasananssnnnas 10 a a 10 o 10
ILEUM;
Examinsa (10} (0} (o) (10} {0) (10)
witnin Normal Limits. 10 [ o 10 o 10
NOT EX@mined: NO SECTIOM .. .vuuiununinuri s annasasasnanaraananennsnanan o [ o o o [}
JEJUNUM;
Examined (103 (0) (o) (10} (0} (10)
Within MNormal 10 a a 10 o 10
5C, CERVICAL:
3 T (10) (0} (o) (10) {0) (10}
WITRin NOrmMal LIMIiTs. ... .u.t it it ittt nanain s nn e 10 [ o 10 o 10

GROUP 1: Control HS
GROUP 2: Control ZM
GROUPS 3 and 4: Paricalcitol Hospira 71332 - INCIDENCE OF HISTOPATHOLOGY Date: 09/02/11 8

GROUPS 5 and 6 Zemplar®

Observations: Meo-Plastic and MNon Neo-Flastic B e e o = = B
Removal Aeason: Terminal Group 1 Group 2 Group 3 Group 4 Group & Group
] 1] 1.8 10 1.5 10

Number of Animals on Study : 10 10 10 10 10 10

Number of Animals Completed: (10} (10} (10} (10} (10) (10}

THYMUS; (continued)
DEPLETION, LYMPROIE 4t tutuususia e nannessesnannsoatsnenneacnssanernenasas (0} (0} (o) (0} (0} (a)
MINIMAL o tutnnesaanarasaraarararasasssiasassssatanesnatatsesanarsonanas Q a o o o Q

THYROID GLAND;

Examined (10) (o) (o) (10) (0) (1a)
witnin Normal Limits 10 a 0 10 1] 10
TONGUE;
Examingd {10} (o) (o) (10) (0) (10)
Within MNormal LimitS......... 10 Q o 10 o 10
Intlammation, chronic, Tocal (0} (a) (0} (0) (0) (Q)
minimal a a o ] L] a
Von kossa, negative [i] 1] o 0 1] [i]
TAACHEA;
[ T (10} (o) (o) (10) (0) (10)
WITNIA MOPMAL LIMATS. . . o .unanrannnaaaarnraranasssrssannasnsnasanannsnanas 10 a o 10 L] 10
UAIMARY ELADDER;
Examined (10} (o) (D) (10) (0} [§:7]
Within Mormal Limits 10 o g L] 8
Not Examined: No Section a o 0 L] 1
Hyperplasia, urothelial ........ P araaas ereaaa (0} oy (o) i1} [{1)] (1)
minimal ... 4] a o 1 1] i
UTERUS;
Examined (10} (0} (o) (10) (0) (10}
within Normal Limits 10 a o i0 o 10
VAGINAG
T T P (10) (0} (o) (10) (0) (9)
Wwithin Normal Limits 10 o i0 o a
Mot Examinsd: Mo Section Q 1] o o o 1
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GROUP 1: Control HS
GROUP 2: Control ZM

GROUPS 3 and 4 Paricalcitol Hospira 71332 - INCIDENCE OF HISTOPATHOLOGY Date: 09702/11 8:46
GROUPS & and 6: Zemplar®
opservations: Neo-Plastic and Monm Neo-Plastic 00 e FEMALES -----------mmommmmmmooamaao
ARemoval Aeason: Terminal Group 1 Group 2 Group 3 Group 4 Group & Group 6
] [ 1.5 10 1.5 10
Number of Animals on Study : 10 10 10 10 10 10
NMumber of Animals completed: (10} (10} {10 (10) (10} (10}
INFUSION SITE:
2281 - (10} (4) (4) (10) (5) (10}
within Normal Limi 1 [1} 1 1 0 2
Hyperplasia, emdothelial (7i (2) (2) i4) (1 (3)
minimal [ 2 o 3 0 3
mild ....... . . 1 ] 2 1 1 [V}
TOPOMOUS . MUFEL « et a v e e e et ae e en ea s amamsmn e e e aa e e s raeae e rnaearannnnenen (2) { (3) (6) (5] (5)
MINIMAL o uvuunvsaranaasararaanasaassansoasrasssnsssnassansonsrnnnns . 2 [1} 1 3 2 2
mild ....... 0 1 2 3 1 1}
T L - 0 0 [} 0 2
SEWEME 4 aau e annanasasassanasas s anaas s atasnatar nra e tiatararn s 0 [} ] 0
InTlammation, chronic, VESSEL WALl ....uvervrevnnraranasnanarsasanasnsnanen (4] (0} (2) (1
minimal 4 o o 1
MO 4ot e a e e e s s a b s e s i e e e e e e e e e 0 [} 2 0
T L - 0 [} ] 0
SEWEME 4 aau e annanasasassanasas s anaas s atasnatar nra e tiatararn s 0 0 [} ] 0
Mineralization, abdOMINEL SO0PTE . .uvueeerornrasasnsnarassanassasanannsnsnnn (0} () (=)} (0} (0) {0}
1 1} 1} o o 0 a
moderate ... trrarrsararaa e a a ¥] o [ 1]
= (Q) (2) (o) (o) (0) (o)
MO 4ot e a e e e s s a b s e s i e e e e e e e e e 0 0 [} ] 0 1}
WOM KOS58, POSITIVE . .unt ittt it s aaa st aaaaas s e a e n e a a o o [ 1]
GROUP 1: Control HS
GROUP 2: Control ZM
GROUPS 3 and 4 Paricalcitol Hospira 71332 - INCIDENCE OF HISTOPATHOLOGY Date: 09/02/11 8:46
GROUPS 5 and 6. Zemplar®
Observations: Neo-Plastic and Mon Neo-Flastic 0 ceeceooaoooooaao- MALES --vovmmmmmmiimin i FEMALES -------vovooonnnn
Aemoval Aeason: Recovery Group 1 Group 2 Group 4 Group 6 Group 1 Group 2 Group 4 Group 6
0 0 ] 10 0 0 10 10
Humoer of Animals on Study : 5 5 5 5 5 5 5 5
Humoer of Animals completed: (5) (5) (5) (5) (5) (5) (5) (5)
ADRENALS;
EXAMINEU. ot atui vt sananea s aiaarasaaasananearanasrans (5) (1) (5) (5) (5) (0) (5) (5)
WITRIN MOrmal LiMiTs.....vivrnnnncnnanancnnnranannans 5 1 5 5 3 o 5 5
ADRTA;
EXAMINEU. ot atui vt sananea s aiaarasaaasananearanasrans (5) (0) (5) (5) (5) (0) (5) (5)
WITRIN MOrmal LiMiTs.....vivrnnnncnnanancnnnranannans 5 [ 3 2 3 o 5 4
VON KOSS3, NESATIVE t.uviuiiaerairnanananearannanans ] 0 0 1 0 ] 0
Von kKossa, POSItIVEe ..uuieiiiiiiaiiiaa it o [\ 2 2 o o o [i]
Minsralization, thoracic (o) (0) (2) (3) (o) (o) (0) {a)
minimal o [ a 2 a o [ a
MILE o eusaesiiaranaa st aiaacananasannnearannerans ] 0 0 0 ] 0 0
T ] 0 2 0 0 ] 0 0
BARAIN;
EXAMINEU. ot atui vt sananea s aiaarasaaasananearanasrans (5) (0) (5) (5) (0) (5)
WITRIN MOrmal LiMiTs.....vivrnnnncnnanancnnnranannans 5 [ 5 5 3 o 5
CECUM;
Examined (5) (0} (5) (5) (5) (0) (5) (5)
Within Mormal Limit 5 [ 5 5 3 o 5 5
COLON;
EXAMINEU. st atui vt sanaaearaasranaaasaiansaranearans (5) (0) (5) (5) (5) (o) (5) (5)
WITRIN MOrmal LiMiTs.....vivrnnnncnnanancnnnranannans 5 [ 5 5 3 o 5 5
EPIDIDYMIDES;
Examined......oueeun (5) (1) (5) (5) (- (-1 (-1 (-
Within Mormal Lim 5 [ 5 5 - -
Lo A - (o) (1) (0) (o) (-] (-} (- (-}
PrESENT uvaniiaranasnerssasrananasannneerasnsrsns ] 1 0 0 - -
Oligospermia/aspermia (o) (1) {0) (a) (- (-1 (-1 (-
T 0 1 0 0 - -
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GROUP 1: Control HS
GROUP 2: Control ZM
GROUPS 3 and 4° Paricalcitol Hospira 71332 - INCIDENCE OF HISTOPATHOLOGY Date: 09/02/11 B8:4¢

GROUPS 5 and 6: Zemplar®

Observations: Neo-Plastic and Mon Meo-Plastic ~  ------ooooooooooo- 1 R FEMALES ---------ommmmeo
Removal Asason: Recovery Group 1 Group 2 Group 4 Group 6 Group 1 Group 2 Group 4 Group &
Q o 10 10 Q o 10 10
Numper of Animals on Study E & & & E E & &
Number of Animals Completed: (5) (5) (5] (5) (5] (5) (5} (5)
ESOPHAGUS;
EXEMANEU . « v v e as e e sasanansnssasrnnnsanasnnnsinsennens (E} (0) (5) (5) () (o) (5) (5}
WITRIN NOrMAl LIMITS .0 uuusverarnaranonnnnsrarsnannans 5 0 8 8 3 o 5 5
EYES;
EXEAMANEd. v vvrnrnenns (E} (0) (5) (5) () (o) (5) (5}
Within Normal LIMits........ s 5 0 8 3 o 5 5
FEMUR & MAAROW;
EXAMANEd. . \vvuren.n. (E} (0} (5) (5) (8) (o) (&) (5}
witnin Mormal LIMiTs........ e 5 0 5 8 3 5 5
HEART;
EXEAMANEd. v vvrnrnenns (E} (0) (5) (5) () (o) (&) (5}
WIthin Mormal LIMits....uuvevases . 1 0 1 1 3 o 5 4
InTlammation, subacute, Tocal ... i4) (0) (1) (o) (o) (0} (a)
S T . 4 o] 1 o o Q o
Mineralization, aorta - [({:}] (0} (3) (4] [=}} )] (o) [ay
minimal ...... . o o] 1 2 o o Q Q
mild ......... o o a 1 o o [ Q
MOTEFATE Wuuvernaransarsnarasoararanasnnnatanannnns o 2] 2] 1 o o Q Q
severe o o 2 a o o [ Q
von kossa, positive . 0 0 3 2 [1} o 0 0
von kossa, negative o [ 1 1 [1} o 0
KIDNEYS:
EXEMANED. vvvnrennns T (&) () (s) (s (5) (0) (5) (5)
Within Normal Limit: - 3 o 1] 1] 3 o 1 3
Basopnilia, Tubular . . 2) (0} (s) %) (o) (o) (2 {
MINAMAL ot e e e 2 o 3 2 o o 3 2
MILO cuvavan s anansasanarasoarananasnnnatanannnns o o] 1 2 o o o o
moderate .............. . . o o 1 a o o o [
Cell inTiltrate, interst . (o) (0} (0) (o) (o) [0 (0)
minimal - o o 1 1] o o o 0
MILO cuvavan s anansasanarasoarananasnnnatanannnns o o] 1 2] o o o o

GROUP 1: Control HS
GROUP 2: Control ZM
GROUPS 3 and 4: Paricalcitol Hospira 71832 - INCIDENGE OF HISTOPATHOLOGY Date: 09702711 8:46

GROUPS § and 6. Zemplar®

opservations: Meo-Plastic and Mon Neo-Flastic oo MALES - oo oo FEMALES - - - - oo oo
Removal Asason: Recowery a@roup 1 Group 2 Group & Group 6 @roup 1 aroup 2 Group 4 Group 6
o o 10 10 [a] o 10 o
Numoer ] 5 s s s 5 5 5
Humoer : (5) (5} 5] (G (&) (5} (B} (5)
KIDMEYS; (continued)

Dilatation, PELVAC «ouareurereroenacanannnnonanaeeans (o) (1) (1) [S5] ({3} (0} (1) [{=}]
minimal . . o 1 a o o o o
Mild vuvaan e s o o 1 1 o o o o
MOCEFATE 0w ennnn . . o o o o o o 1 o

pilatation, Ttubular . (o) (0) (3 (3 oy (o) (2) &)
minimal . . o o 1 1 o o 2 1
MLild .vuvann s o o 1 2 o o a [+
mogerate . o o 1 a o o o o

Mineralization - [£=}] (o) (=) (2) [} (o) ( (=51
minimal ..... e o o 3 2 a ] ] 4]

Fipreosis. Tocal - - - (0) (0) (1) [L:3] oy (0) (0) ()
MINIMAL +av v erearananrararanns o o a ] ] ] 4]

InTlammation, subacute, pelvis .. . (o) (0) (0) (0) oy (o) (2) [}
milad ....... . o o a a o o 1 o
moderate ... - - o [ 4] 4] a o 1 o

von kossa, positive . o o 1 o o o L] Q

von kossa, negative . o o a 2 o o o o

LIVE

EXEMined. .. o0 vuenna. . . - . (5} (1) (s) 051 (3] (o) (s) (5)

witnim Mormal Limizs. .. - - 2 o 3 4 o a 2

Hematopoiesis, extramedullary ... - [£=}] (o) (1) [} [} (o) (o) (=}
minimal .... o @ 1 a o o ] 1]

Microgranuloma e (13 (0) (13 (03 (13 (0} IE=3] {
minimal - 1 o [} 1 o 2

Necrosis, Tocal . (1) (o) (o) (L3} ({3} (0} (o)
minimal .... . 1 [ a a o o o 1

Fatty change., macrovesicular e (o) (0} (o) (1) [} (o) (o) (0)
mogerate - . o o o 1 o o o [a]

InTliammation, chronic, . (0) (1) (1) [L:3] oy (o) (0) [}
severe - - . - . o 1 1 a o o o o

Intarct, lobular .... (o) (1) (13 (03 (03 (0} 3 {0y
severe . - . o 1 1 o o o o [a]
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GROUP 1: Control HS
GROUP 2: Control ZM

GROUPS 3 and 4; Paricalcitol Hospira 71332 - INCIDENCE OF HISTOPATHOLOGY Date: 09/02/11 &:46
GROUPS 5 and 6. Zemplar®
Observations: Neo-Plastic and Non Neo-Plastic == ----------o------- MALES ---------m-mommmo mommoo oo FEMALES -----------------
Removal Reason: Recovery Group 1 Group 2 Group 4 Group 6 Group 1 Group 2 Group 4 Group &
o o 10 10 o o 10 10
Numper of Animals on Study 5 5 5 5 & & 5 5
Numper of Animals Completed: (5) (5} (5] (51 (&) (5} (5] (51
LUNGS;
EXAMANED. v v vvneeersrannnnnnens (5} (0} (8) (5} (5} (0} (5} (5)
Within Mormal LImiTS....eaeens E [} 2 1 3 o E 4
Hisztiocytosis, alveolar (o) (0) {0} (o) (o) {0) [1:3]
minimal . B o o a o o [v] o
Hemorrhage, ToCal ............ [C)] (0) (1) (o) (0) (0) (o)
MINIMAL o uvvnrnarasnnrorasasnanasasnsnsrcasnsnanass o o 1 a o o [+] [1}
InTlammation, chronic, pleural/subpleural, Tocal .... (0} (0} (o) {0y (0} (0} (o) (1
MLLD cvvvanansrnananannanens o o [} o [+] o o 1
Tnromposis, mural . . (o) (o) (2) (o) (0} (o) (o) [N
Mild oo ] L] 2 o ] ] o ]
von kossa, negative 1] [1] a 3 o o o o
von kossa, positive 1] [1] 1 a o o o o
LN, BRONCHIAL;
EXEMANED. «vasarnennnns (0} (0} (1) (1) (o) (0} (1} (0}
Withim Mormal Limits.......... o o o Q o ] o o
Hyperplasia, lympnoic (o) (0) (1) (o) (o) {1} [1:3]
minimal o o a o o 1 a
mild .. o o 1 1 [+] o o o
LN, ILIAC;
EXEMANED. ovararnrrnnns (o) (0} (2) (1) (o) (1) (1) (0}
Within Mormal Limits.. o o [} o [+] o o [+}
Hyperplasia, lympnoic (o) (0) {2) (o) (o) {0) [4:3]
minimal o o 1 o o o a
mild .. o o 1 1 [v] ] o o
PLASMACYTOSIS vvuuwa. (0} (0) (0} [0y (0} (1) (1) (o)
L o o 0 o [+] 1 1 o
LN, MANDIBULAR;
Examined. .- . (5} (o) (5) (5} (8} (o) (5) (5}
witnin Normal Limits 5 o [ [ 4 o 2 4
Hyperplasia, lymphoid [C)] (0) (0} [{:}] (1) (0) (0) (&5
minimal ...evvinenan o o Q a 1 o [+] [1}
GROUP 1: Control HS
GROUP 2: Control ZM
GROUPS 3 and 4: Paricalcitol Hospira 71232 - INCIDENCE OF HISTOPATHOLOGY Date: 09/02/11 38146
GROUPS 5 and &: Zemplar®
opservations: Neo-Plastic amd Men Meo-Plastic =000 ceeeeeeciceoeoaaaoo MALES ---c-coccccocmemcoe ceeecccmememean FEMALES ---v--c-ccceanann-
Removal Asason: Recovery Group 1 Group 2 Group 4 Group 6 Group 1 Group 2 Group 4 Group 6
o o 10 10 o o 10 10
Humper of Animals on Study @ 13 & 5 =1 & 3 & 5
Numoer of Animals Completed: (5} (5) (5) (5) (5} (5) {5) (5)
LM, MANDIBULAR;
mild ... .. . o o a a o o o 1
LM, MESENTERIC;
EXBMIME . o ettt it e eeae e sttt ae i iaa e (5} (0) (5) (5} (0) {5) (5)
witnin Mormal LIimits............oennnann ] o =1 ] o 5 [
Hemorrhage /eryTNropnagocyToSis «o.eea. . .. (o) (o) () (0} (o) (03 [0y
PP o o a o o L] a
LM, PANCAEATIC
Examined. . .. . .. (o) (1) 23 {0y (o) (o) (0) 1)
Within Normal Limits o 1] a a [s] o o a
Hyperplasia, 1ymphoid ....... e (0) (13 (23 {0y (0} (0} {0} 1
minimal o 1 a a o o 1] a
MILO ittt it i e e ae e e iaa e o o 2 o o o o 1
MAMMARY GLAND:
Examined. . .. i (4) (0) (5) (5) (5) (0) {5) (5)
wWitnin Normal LImiTS......... . 4 o 4 2 & o 5 5
Not Examined: Not Present On The Section .. . 1 (1] a a o o o o
Mineralization (o) (0) (1) (1) (0} (0) (0) (3]
MINIMAL wuuneinnr i anranas . o o 1 1 o o o o
Von KoSsa, Negative ... - o [1] a 3 o o o a
OPTIC MEAVES;
EXEMANE . v v e tne e vnannneasas . .. (5} [0} (4] 4 (1) [0} 4 (5)
Within Normal Limits - 5 1] 4 e 1 o 4 5
MNOT Examinsc: Mol Present om The Section .. . o o 1 1 4 o 1 o
OVARIES;
EXEMINEU. s s i anancanas .. (- (-} (- (3] (0) {5) (5
Within Mormal LimitS......... . - - - - 5 o 5 5
PANCREAS
[ 1= [ (5} (0} (5] (5) (5) (o) 5) (51
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GROUP 1: Control HS
GROUP 2: Control ZM
GROUPS 3 and 4- Paricalcitol Hospira 71232 - INCIDENCE OF HISTOPATHOLOGY Date: 09/02/11 8:4

GROUFS 5 and 6: Zemplar®

Opservations: Neo-Plastic and MNon Neo-Flastic 0 -cececooooono-ao-- MALES -----omommmcmmmon seimoieoiaoen FEMALES --------omoononn
Removal Aeason: Recovery Group 1 Group 2 Group 4 Group 6 Group 1 Group 2 Group 4 Group 6
a o 10 10 a o 10 10
Numoer on Study E [ & = & E [ &
Numoer Completed: [£)] (5) {(5) (5} [£)] (5} (5) (5)
PANCREAS: (continued)
WITRIN Normal LimMiTS.....evviunnnrnnnnancrnnnnnannnns 4 0 4 5 3 5 5
InTlammation, SUDACUTE, TOCAL uuvvrerennvrneanannnns (1) (0) [ay (a) (o) (0) (o) (o)
minimal ................ . 1 o a 4] o o o [a]
Atrophy, acinar, focal ... e . (o) (0) (1) (a) (o) (0) (o) (o)
minimal ........0iaaa.n e - o 0 a o 0 [a]
PARATHYROIDS;
Examined..... . e e . (E) (0) (5} (4) (5) (0) (5} (5)
Within Normal Limits...... e - 5 [ 5 4 3 o 5 5
Not Examined: Mot Present On The Section ............ o [ 1] 1 o o 0 [a]
PITUITARY;
EXAMAMEU . 1 v tt et e et ae e e e aea e anan e e e (E) (0) (5) (5) (5) (0} (5} (5)
WITRIN Normal LimMiTS.....evviunnnrnnnnancrnnnnnannnns 5 [ 5 5 3 o 4 5
cyst, pars intermedia .... e - (o) (0) () {a) (o) (o) (1) [{:3]
present ... . ceaaaa “e e o [t} ] a o 1 [4]
PRAOSTATE:
EXEMINEd. v ane e ananns e e (5) (0) (s5) (5] (-} (- (-
Within Normal Limits.. e - 3 a 4 - - - -
InTlammation, subacute, e e (2) (0) (-] (-} (- (-
e 2 [ 1 - - - -
L o [t} 1 a - - - -
RECTUM;
[T 1 1= PR (E) (0) (5} (5) (5) (0} (5) (5)
WITRIN Normal LimMiTS.....evviunnnrnnnnancrnnnnnannnns 5 [ 5 5 5 5
5G, MANDIBULAR:
EXAMAMEU . £ vt v ettt et et aee e et eea e aane e raanens (E) (0) (5} (5) (5) (0) (5} (5)
WITRIN Normal LimMiTS.....evviunnnrnnnnancrnnnnnannnns 5 [ 5 5 3 5 5
SCIATIC MERAVE;
EXAMAMEU . £ vt v ettt et et aee e et eea e aane e raanens (E) (0) (5} (5) (5) (0) (5} (5)

GROUP 1: Control HS
GROUP 2: Control ZM
GROUPS 3 and 4: Paricalcitol Hospira 71332 - INCIDENCE OF HISTOPATHOLOGY Date: 09/02/11 8:46

GROUPS 5 and &: Zemplar®

opbservations: Meo-Plastic and Non Neo-Plastic 00 oceeeeeeoo-emooaooo L = R FEMALES ~--v-moommme oo
Removal Aeason: Recovery Group 1 Group 2 Group 4 Group 6 Group 1 Group 2 Group 4 Group &
a o 10 o [} o 10 10
Mumzer of on Study : & & s =3 & 3 & =3
Mumoer of Completed: (8) (5) (5) i{5) [£=3] (5} (E) {5)
SCIATIC M {continuedg)
Within Normal Limits.. ... ininnnininimininennnnans 13 o 5 5 1 o 5 5
SEMINAL VESICLES;
Examined. . .. - R (5) (0) (5) (5} (- (-1 (-3 (-3
Within Mormal Limi - - E o s E - - - -
SKELETAL MUSCLE:
[T T (5} (0) (s) (5) (o} (5) (5)
Within Mormal Limits.. .. .c.nuninonnnnnaimnianaanann E o s ] o 5 E
SKIN & SUBCUTIS:
Examined. - . .. . e (&) (o) (51 (5) (5) o} (5] (5)
Within Normal Limi - 5 o 4 4 3 o 3 =
catneter track ... o . . (o) (0) (1 (1) (1) (o) (1 (0
present ......... .- “eaan o o} 1 1 1 o 1 a
InTlammation., chronic, subcutis . . .e (o) (o) (1) (1) 2) (o) (1) {0)
minimal - - - o o a 1 1 o 1 o
mild ....... . PEaraa e e o o a 0 1 o o Q
MOdEraLtE ...ttt ieinietaraananasasnasnsnananannans o o 1 o] a o o o
DUODENUM;
[ T (5} (0} (5} (5} (5} (o} (5} (5}
WiTNin Mormal LIMITS.. . uveiurasracasasaansnanannasann & o] 5 5 = o 5 5
ILEUM;
[ T (£} (0) (5] (5} (5} (o) (5) (5}
WITNIn NOrMAL LIMiTS .. e eununeennnneanennnnenasnnnnns s o H s s o 5 s
JEJUNUM ;
[ T (5} (1) (5} {5} (5} (o} (5) (5)
WLtNin Mormal LImitsS...veeiurassscsranaannnanasansans E 1 = 5 g o 5 4
InTlammation, chronic, peyers patch, focal .......... [£:}] {0} (0} [{:3] (=} (o} (0) (1)
MINIMAL auwnevnnranan A . fea e o o] o o o o o 1
von kossa, negative . - [} o a [s] [x] o o 1
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GROUP 1: Control HS
GROUP 2: Control ZM

GROUPS 3 and 4: Paricalcitol Hospira 71332 - INCIDENCE OF HISTOPATHOLOGY Date: 09/02/11 2:46
GROUPS 5 and §: Zemplar®
Observations: Neo-Plastic and Mon Neo-Plastic = ------------------ MALES -----ommmmmmmooin oo FEMALES -----------------
Aemoval Aeason: Recovery Group 1 Group 2 Group 4 Group 6 Group Group 2 Group 4 Group 6
a o 10 10 a o 10 10
Humoer of Animals on Study @ E E & & E & &
Number of Animals Completed: [£:3] (&) (5) (3] [£=3] (&) (5) (5)
5C, CERVICAL;
15 = (5) (0) 5) (5) (&) (0} (5] (5)
WITRIR NOFMAL LIMITS.u et aiacaiinannanannanans 5 ] s s 3 ] 5 5
SPLEEN;
EXGMANEA e v anne e ievranannerns . (5} (0) (5} (5) (&) (0} (5) (5)
WLthin Mormal Lim ceaeneaas . Caana 4 Q 3 5 = o 5 5
Hematopoiesis, increased .... . Caaes (o) Q) 2) Q) (o) (0) (0) (o)
minimal . e Ceaeeaea . Caaae o a 1 2] o o Q o
mild ............ o o 1 a o ] ] [}
Fibrosis, capsular, ToOCEL ....eveenrvnnnnns (1) {0} {0 [} (o) (o) (o) (3]
MINIMAL tuuvn it iarannnnriarasrarasiananararinrnnnns 1 ] o o o o [t} Q
STERNUM & MARROW;
Examined........ (E) (0) (5) (5) () (0} (5) (5}
Within Normal Lim - 6 o 5 5 & ] 5 5
STOMACH;
EXGMANEn s v anne s ivnnanannens (5} (0} (5) (5) (&5} (0} (5) (5)
Within Mormal Limits Ceaan 5 ] 1 2 s o 5 4
Mingralization, multiTocal ....cacavsnans Caaeaes ()] (0) (21 [(:}] (o) (o) (0)
L e . o a 1 1 o o Q o
severs .. . - (] o 1 a o o [ o
Von kossa, pPositive .iuveiiiiarieeaniaaaas o o 2 2 [} o [ a
VO KOS5, NEgATIVE +.uveiiiiaiiaceiiansrrnesainanans ] ] 2 1 o o o 1
TESTES:
EXAMANEA. vt v ee et vraeane et iinnrnnnsennns (5) (1) 5) (5) (-1 (-} (-
WLThin Mormal LimifS.........eeveeennnann . 5 ] s s - - - -
Degeneration/atrophy, seminifercus tubule - (o) (1) {0} ()] (-} (-} (-
SEVEFE L....... e ] 1 Q Q - - - -
Granuloma, spermatic .....iiiiiiiiaiiaaas (0} (1) {0 [} (-} (-} (-) (-1
L o 1 Q Q - - - -
GROUP 1: Control HS
GROUP 2: Control ZM
GROUPS 3 and 4: Paricalcitol Hospira 71332 - INCIDENCE OF HISTOPATHOLOGY Date: 09/02/11 B8:46
GROUPS 5 and 6: Zemplar®
opszervations: Neo-Plastic and Nem Neo-Flastic 0000 ceeeeeeoeoaaooo MALES = - -mememmmmmme e e e FEMALES ~-vvmvmomemmens
Removal Aeason: Recovery Group 1 Group 2 Group 4 Group Group 1 Group 2 Group 4 Group 6
] 0 10 0 ] o 10 10
Humoer of Animals on Study : g 5 5 5 & g 5 5
Numoer of Animals Completed: (5) (&) (5) (5) (&) (6) () (&)
THYWUS
3 T T (5) (1} s) (5) (5 (0} (5) (]
Within Mormal Lim Cererenaes 5 o 4 a 5 o 5 5
congestion/nemorrhage . (0) (1) (1) (2) (ay (0) (0) (2
MINIMAL tauuvnnrnnrnnnsansnans o 1 Q a2 L] o o Q
mild o [ 1 a o o [ 0
THYROID GLAND;
3 T P (5) (0} 5} (5) (&) (0) (5} (5)
Witnin Mormal Limit: B o 5 H 3 o [ 5
TONGUE ;
3T (5) (0} 5] (6) (&) (o) (51 (5)
Within Hormal Limits.......ooueiiniiiiaicininaiannann B [ 5 5 & o 5 5
TRACHEA;
3L T (5) (0} 5} (5) (&) (0) (5} (5)
WLTNIN MOrmal Limifs.. ... ieiernnnnanancnnnanannann B o 5 H 3 o [ 5
UAINARY BLADDER;
[SLELE LT P (5) (0) s) (5) (3 (0} (5) (]
thin Normal Limit: i TR 5 Q 5 5 4 o 2 5
Hyperplasia, urothelial (0) (0) {0) (0} (1) (0) (2) (0)
MINIMAL tauwvnnrnnnnnn o o Q Q 1 o 1 Q
e o [ 0 a o o 1 0
UTERUS:
Examined......... - (- (-1 (-1 (-1 [£3] (0) (5) (5)
wWitnin mMormal Lim - - - - & o & 5
WAGLNA;
L3 T P -} (-1 -1 -1 (5} (0} (5) (5)
within Hormal Limit. - - - - & o 5 [
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GROUP 1: Control HS
GROUP 2: Control ZM

GROUPS 3 and 4- Paricalcitol Hospira 71232 - INCIDENCE OF HISTOPATHOLOGY Date: 09/02/11 8:46
GROUPS 5 and 6: Zemplar®
Obzervations: Meo-Plastic and MNon Neo-Plastic 00 -ce-eeoeooaooooo--- ES --ommmemmmmmmmmoos seeeeeeieaoaan FEMALES -------ommmamnnn
Removal Reason: Recovery Group 1 Group 2 Group 4 Group 6 Group 1 Group 2 Group 4 Group 6
Q ] i0 10 a o 10 10
Mumoer of Animals on Study : 5 [ ] ] B 5 [ ]
Humoer of Animals Completed: (&) (5) 5] (5) (&) (&) (5) (5]
INFUSION SITE;
[T 1D (&) (2} 5] (5} (8) (2 (5) (5]
WiThin MOrMAL LiMiTs.. . uueunvrnanrrananmararanrarans 3 1 1 a 2 0 1 1
Hyperplasia, endothelidal .......coveiuinnnienrnnanrann (o) (0) (2] 2y (1) (3) (1) (2
MINIMAL v avwvn v vnnnannnnas ] 0 L 0 1 3 1 2
L ] 0 1 2 o ] 0 a
TAPOMBUS, MUFEL + et et asmnesnaeen e ansmnmeeranannnnn (1) (2) 23 3y (2) (2) (0} (4]
minimal ..oouvnianas ] 1 2 1 o 1 0 3
L 1 1 a o 1 0 a
T L - V] a a 1 2 V] 0 1
Intlammation, chronic, vessel Wall .uveeerasranancans (1) (0) (1) [{:}] (1) (1) (3) (1)
L 1 0 a a 1 1 3 0
L o L[4} 1 4] o o L[4} 4]
mogerate ] 0 a a o o 0 1
Mineralization, abdomingl @ort@ .....ieeeeiiieanann (o) (o) (3] (3 (o) (o) (0) [ay
L o L[4} 1 4] o o L[4} 4]
MOGErate ... iirnnanns ] 0 3 o ] 0 a
SEVEME svueunnrnanasanns ] 0 1 a [u} ] 0 a
von kossa, positive o 1} 2 3 o o 1} a
Toxicokinetics:

There was no significant difference in the mean paricalcitol Cmax between Day 1 to Day
26 of treatment. It appears that there is higher paricalcitol exposure in male compared to
female animals (male versus female ratios for Cpax and AUC ranging from 0.92 to
2.26). Results from the accumulation ratios (0.87 to 1.11 for HP; 0.83 to 1.13 for
Zemplar) suggested no accumulation for both products. See the Tables below from the
sponsor for samples that were collected and TK analysis:

Group No. of animals Toxicokinetic Timepoints (Post-Dose)
’ Pre-dose
number | Males | Females | 0| 0.5h| 2hr | 6hr | 12hr | 24hr
1 3 - +
2 3 - y
3 1 3 1 J".'II J".'II "".'II
3 ] ] ]
1# I# W v R
4 3 3 ""||II ""||II '1'||II
I# I# ) ) A
{ 3 3 "".‘II "".‘II "".‘II
i 1# 1# v v Yy
. 3 3 Y 3y 3
h ] ] ]
1# I# N N R

+:animals with the lowest identification numbers
#: animals with the highest identification numbers
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Table 2. Mean Toxicokinetic Data of Paricalcitol Hospira and Zemplar®
from Rats Dosed 4 Weeks
Dose AUC; Conax Tmax CLss/F
Day (ng/'kg/dose) Sex (h*ng/mL) (ng/mlL.) (h) (mL/h/kg)
1 Hospira 1.5 IMale 32.35 8.05 0.50 46.37
Female 14.32 5.00 0.50 104.72
Hospira 10 Iale 27822 68.84 0.50 3594
Female 15798 52.05 0.50 63.30
Zemplar® 1.5 IMale 30.63 7.90 0.50 48.98
Female 15.08 531 0.50 99 49
Zemplar® 10 IMale 273.72 70.14 0.50 36.53
Female 171.56 56.50 0.50 5829
26 Hospira 1.5 Ivale 32.06 8.95 0.50 45.79
Female 15.07 4.94 0.50 99 54
Hospira 10 IMale 250.30 60.23 0.50 39.95
Female 146.90 52.26 0.50 68.07
Zemplar® 1.5 IMale 32.20 6.92 0.50 46.58
Female 16.93 5.84 0.50 88.60
Zemplar® 10 Ivale 23040 58.49 0.50 43.40
Female 164.37 63.73 0.50 60.84
Day Semx Group Treatment Dose Tmax Cmax Cmin Cavg Fl CLss/F
(ug/kg/dose) [§:1] {ng/mL) ({ng/mL) (ng/mL) (%) (mL/h/ kgl
1 1 3 Hospira Low 1.50 050 8.05 0.ao0 1.35 5897.48 4&.37
4 Hospira High 1o.0 0.5 €0 .84 0.ao0 11.55% £E5393.:54 35.%4
5 Zemplar Low 1.50 0.5 7.80 0.ao0 1.2 €19.05 4z .3
& Zemplar High 1o.0 0.5 T0.14 0.an 11.40 €15.03 36.5
F 3 Hospira Low 1.50 0. 5.0 0.an .60 B83B.35 1o4.72
4 Hospira High 1o.0 0. 52.05 0.an .58 730.%% 6§3.30
5 Zemplar Low 1.50 0. 5.31 o.aa0 1.63 B845.83 So.4%
& Zemplar High 10,0 0.5 5e.50 o.aa0 7.15 790.35 52.2%9
26 1 3 Hospira Low 1.50 0. 8.85 o.aa0 .34 e70.28 46.73
4 Hospira High 10,0 0. e0.23 0.17 10.43 G&575.82 39.35
E  Zemplar Low 1.50 0. £_892 0.0a0 1.34 515.58 45.58
& EZemplar High 10.0 0.5 58.49 0.0a0 5.860 &09.31 43,40
F 3 Hospira Low 1.50 0.5 4._584 0.0a0 0.83 7THE6.Z% 55.E54
4 Hospira High 10.0 0.5 52.26 0.0a0 .12 HE3.74 =
E  Zemplar Low 1.50 0.5 E_B4 0.0a0 1.71 H27.87 g
& EZemplar High 10.0 0.5 £3.73 0.0a0 E.35 930.54 g0.84
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Day Semx Group Treatment Dose AlZlast AUOCO-to AUCtan
ng kg fdose ng h/mL ng*h/mL) (ng*h/mL
1 1 3 Hospira Low 1.50 Zg_70 32_35
4 Hospira High 10.0 2e5.70 278._22
5  EZemplar Low 1.50 25.082 30.e3
& Zemplar High 10.0 287.48 273.72
F 3 Hospira Low 1.50 13.2%5 143z
2 Hospira High 10.0 150. 1 15738
E Zemplar Low 1.50 5.1% 1s.08
& Zemplar High 10.0 155. 64 171._56
Ze 1 3 Hospira Low 1.50 32._06 32 .0%
2 Hospira High 10.0 250.340 250.30
E Zemplar Low 1.50 3z2_240 32 .20
& Zemplar High 10.0 230._.44 230 .40
F 3 Hospira Low 1.50 15.07 15.07
2 Heospira High 10.0 lde. 240 lag. 50
E Zemplar Low 1.50 1.8 lg.53
& Zemplar High 10.0 lc4._3 lea 37

OVERALL CONCLUSIONSAND RECOMMENDATIONS

Treatment of metabolic bone disease associated with chronic kidney disease needs
the correction of abnormal PTH levels and normalization of calcium and phosphorus
homeostasis. Paricalcitol is a synthetic, biologically active vitamin D analog of calcitriol
with modifications to the side chain (D,) and the A (19-nor) ring which activates the
vitamin D receptor in the parathyroid glands (without increasing the vitamin D receptor
in the intestine) and up regulates the calcium sensing receptor in the parathyroid glands.

The safety profile of the Zemplar (NDA 020819) has been well established.
Consequently, nonclinical (pharmacology, pharmacokinetics and toxicology) studies for
the HP (2 and 5 ug/mL) solution are relying on the previous findings of the safety and
efficacy for Zemplar.

A 4-week repeat dose toxicity study in Sprague Dawley rats with a 2-week
recovery period was conducted to assess the potential toxicity as well as to compare TK
and PD of the HP to the RLD. Results of this study presented a similar extent of
pharmacological changes in both compounds (dose-related decreased in iPTH with a
slight to moderate increase in serum calcium levels) with increases in the relative weights
of the kidneys to the body weights in all HD treated animals and/or the relative weights
of the adrenals to the body weights in the HD treated HP group. These changes were
correlated with renal mineralization as well as renal tubular basophilia/ tubular dilation of
the HD groups of both compounds. Since the product is designed for administration to
ESRD patients on dialysis, the renal findings in normal rats are not clinically relevant. In
males at HD groups, the mean body weight gains were (ss) lower (HP: 8.5%; RLD:
8.6%) compared to the control groups during the main study. In addition, there was
higher paricalcitol exposure in males compared to females (male female ratios: 2.26). The
higher paricalcitol exposure in males was correlated with higher incidences of soft tissues
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mineralization in treated males with both compounds. Noteworthy histopathology

findings were related to soft tissues mineralization, and increased inflammation at the

infusion site.

At HD groups, increased incidences of soft tissues mineralization in the different
regions of the aorta and the stomach were reported for: the RLD males during both the
main and the recovery studies; and for the HP-treated males only during the recovery
study suggesting delayed effect in soft tissues mineralization with the new HP
formulation. At the end of the study, soft tissues mineralization incidences were similar
between two compounds. In addition, in the HD treated males in the HP group, the
incidence of stomach mineralization correlated with the macroscopic finding of
thickening in the stomach area.

The histopathological findings at the infusion site suggested significantly higher
increased inflammation at the infusion site in the HP-treated males at HD compared to
the RLD (60% vs. 10%). At the end of the study, inflammation at the infusion site was
still higher in the HP-treated males (20%) compared to the RLD (0%). The higher
incidence of inflammation at the infusion site might be due to the higher percentage of

®® in the new HP formulation since the HP vehicle treated animals also showed
higher incidences of inflammation at the infusion site during the main and the recovery

studies compared to the RLD vehicle treated animals (main study: 40% vs. 20%;

recovery study: 20% vs. 0%).

In Summary, findings of this study suggested differences in toxicity profiles
between the HP and the RLD in following:

1. The delay in the onset of the soft tissues mineralization at different areas of the aorta
and the stomach in the HD treated males given the HP compound. Although at the
end of the recovery study (2 week) these incidences were almost similar to the HD
treated RLD males, it 1s not known how incidences of soft tissues mineralization
would manifest over a longer recovery time. Given that, the soft tissues
mineralization can be prevented by monitoring the serum calcium in subjects during
the clinical studies.

2. Increased inflammation at the infusion site was reported at HD in males given the HP
compared to the RLD. In this study, rats received 1.v. infusion of ~0.8 mL of the HP
compound (hold 0.3 ml of ®® The MRHD will be 7 mecg or 1.4 mL of HP
formulation (hold ~0.6 ml ®@" Consequently, at the local site in humans, the

®®  concentration will be 2X more compared to treated rats. The increased

mflammation at the local site could be an important safety concern for patients under
dialysis with the AV fistulas.

Moreover, in the submitted NDA, it is not clear how the new HP formulation will
be used during dialysis. P/T recommends additional animals studies for providing more
safety information for the 1.v. infusion of the new HP formulation. However, if the new
HP formulation will be diluted before administration, then there will be less concerns
with inflammation at the infusion site (for example by infusing inside the port of
dialysis). In this case, the margin safety will be more than 100 fold for the systemic

®® concentration in human compared to rats.
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Appendix: BEST AVAILABLE COPY
Organ weights:

TABLE 8a

GROUP 1: Control HS
GROUPS 3 and 4£: Paricalcitel Hespira

- DRGAMN WEIGHTS - ABSOLUTE 1170352011 13:13:46
SUMMARY OF MEANS

Dayis) Relative to Start Date

Sex Male
Tarminal Adrenals EBrain Hoart Kidneys Livar Lungs
Ew Trachaa
tap tah
L1} L4 b (el e
GEN AN GEN AN
(ALITO) GEN AN GEM AN GEN AN GEN AN GEM AN {ALUITO)
(ALITON LT (AL TO) ALITE ATy
28 28 28 28 28 28 28
Group 1 ez 488 " 0.07T34 I 216869 I 16364 I 25871 r 12.e803 18234 ©
] S0 T4.8 DLATES 007427 0.22448 026721 247457 0.32288
rokaidose M 10 10 10 10 10 10 10
Group 3 Mean S04 0.0B0S 22054 1.6677 28461 12,6647 1.9966
1.5 S0 448 0.oZes 0.DE445 012858 0.275608 1.68448 017823
vokadosa [ 10 10 10 10 10 10 10
Group 4 Mezn 460 o.ppss 2.1454 1.5654 2.0827 12,6540 1.9037
10 S0 ay.z 0.007E4 007185 011654 0.277T0 1.65809 022683
rokadosa [ 10 10 10 0 10 10 10

Al - Autcmatis Transformation Selected: Identiy (Mo Transformation)]

Stabistical Test: Dunnett 2 Sided p < 0.01]

BROUP 1: Conirol HS 71332 - ORGAN WEIGHTS - ABSOLUTE 0 .
GROUPS 3 and 4- Paricalcitsl Hospira 1170372011 13:13:46
SUMMARY OF MEANS

Day(s) Relative to Start Date

Sen: Male
Pituttary Frostats Eploan Testas Thymus Thyrold
Faratiry
o
iah tal g tah tal
GEN AN
GEK AN GEN AN GEM AN GEK AN BEN AN (AUTY
ALTO) (ALITON AT (ALTO) (ALTE)
28 6 28 28 28
Graup 1 Mean IRl 1.0635 I 11550 1 aEees I odBs7 L r
o sD 000228 010665 0.56214 035227 0.00438
rgkgidose N 10 10 10 10 10
Group 3 Hean [N 1S I 14027 56135 LB
1.5 sD 2.00224 014541 014734 232931 014025 1.00539
uokpidose M 10 10 10 10 10 10
Group 4 Mean 0.0140 1.0783 5.7608 0.679E 00234
10 sD 000128 018065 014354 007648 2.00419
Lokpdose N 10 10 10 10 10

i « Mutomatic Transformation Selected: Idertity (Ko Trarsfomation)]
[ - Statistical Test: Dunnatt 2 Sidad p < 0.05]
AL - Automatic Transformation Selnched: Log)
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BEST AVAILABLE COPY

TAELE 83

GROUP 1: Conirol HS

1332 - ORGAN WEIGHTS - ABSOLUTE i0ar 13
GROUPS 3 and 4: Paricalcitol Hospira MOA20T 131348
SUMMARY OF MEANS
Day(s) Ralative to Start Date
Sen: Famale
Ovaries Eiburary Spisan Thymiss Tryroid Utarus
Parathy
i
i) gl [ i) [
GEN AN
GEN Al GEN AN GEM AN GEN A YALTON GEN AN
{AUTO) AT AT (AUTO) Ty
28 28 28 28 28 28
Croup 1 Meaan 0.0a32 00157 ¢ 08105 R o34ne " oowss R 0.4835 R
o a0 001187 0.o011s 0_0B3E80 0.07648 0.003B6 0.05347
sgkgdose M 10 10 10 10 10 T
Group 3 Mean 01044 0.0157 0.5882 0.2820 o.o17e 0.5546
1.5 a0 00477 0.00243 0.041599 o.oa0s’ 0.00580 014427
pgkgdose M 10 10 10 10 10 &
Group 4 Maan 01036 0.0153 0.2028 0.0188 02z
o a0 001724 0.00z07 0.0B273 0.05628 0.00z07 0.04859
pgkgidose N 10 10 10 10 10 ]
{1 = Automatic Transformation Salected: identity (Ko Transformation]]
R « Automatc Transformation Selected: Fank]
GROUP 2: Control ZM 71332 - ORGAN WEIGHTS - ABSOLUTE 103 34
GROUPS 5 and 8: Zemplar® 102011 14:34:57
SUMMARY OF MEANS
Diay(s) iive to Stari Date
Sex. Male
Tarmnal Adrenals Brain Hoart Kidneys Livar Lungs
Bw Trachaa
fah fah
ia) fa fal il i
GEN AN GEN AN
(AUTO) GEN AN GEN AN GEN AN GEN AN GEM AN (AUTO)
AT (AUT RUTE) AT (AU
28 28 28 28 28 28
Group 2 Mean 488 I o.0e08 I 22458 1 16787 I Zapar R I 18413 R°
o a0 335 01522 00137 020416 0.26777 023674
vokgidose N 10 10 10 10 10 10
Group 5 Mean 483 0.0639 2.1536 28014 18160
15 s0 ars 0.01428 0.0B970 017755 147132 011203
Lkgldose M 10 10 10 10 10 10
Group & Mean 458 0.0B77 22000 1.5088 3.0100
o a0 586 0.020534 0.06686 (AL R] 0.48504 2.068915
vokgidose N 10 10 10 10 10 10

1 - Autcenatic Transformation Seleched: Identfy (Mo Transformatian)]

¥R = Automatic Transformation Salected: Fank)
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TABLE 23

GROUP 2: Control ZM
GROUPS 5 and 8: Zemplar®

BEST AVAILABLE COPY

T1332 - ORGAN WEIGHTS - ABSOLUTE
SUMMARY OF MEANS

117032011 14:34:57

Dayis) Relative fo Start Date

Sew: Male
Pituttary Frostats Epioan Testos Thymus Thyrold
Farathvy
]
(a) ] gl [ ig)
GEM AN
GEN AN GEN AN GEM AN GEN AN GEN AN AUTO)
{RUTO) AT AUTOY {AUTO} (AUTE
28 26 8 28 26
Group 2 Mean 00180 R 1.0495 f eeg R 36818 R pazes L F
o 50 0.00245 0.20279 . 0.25437 0.08541
vo/kgidose N 10 10 10 10 10
Group 5 Maan 0.0145 36567 05618
1.5 S0 0.00143 013658 027253 015341
vokgidose N 10 10 10 10 10
Group 6 Maan 0.0155 08390 1399 32764 0.3859 0239
10 sD 0.00411 019528 061187 0.84029 0.11683 0.00419
vo'kgidose M 10 10 10 10 10 10
R = Automatic Transformation Selected: Fank|
1 = Automatic Transformation Salected: identity (Ko Transformation]
L - Automatic Transformation Selectad: Log)
“r- Stalistical Test: Dunnatt 2 Sidad p < (L)
TAEBLE 33
GROUP Z: Contrel ZM 71332 - ORGAN WEIGHTS - ABSOLUTE 03y
- e - b 1170372011 14:34:54
GROUPS 5 and 6: Zemplar®
SUMMARY OF MEANS
Day(s) Relative to Start Diate
Sex: Female
Tarminal Adrenals [ Hoast Kidneys Livar Lungs
ew Trachoa
b fah
fal [ fa) igl (1]
GEN AN GEN AN
[AUTD) GEN AN GEM AN GEN AN GEN AN GEM AN [AuTO)
AT (AUTEY RUTO) (NTE) ATy
28 26 8 28 26 28
Group 2 Mean 284 1 o.07s7 15865 I o.gas7 I 1653 I r 14001 L
] 50 18.2 0.00870 008585 0.08783 041788 . 015627
Lokg/dose N 10 10 10 10 10 10 10
Group § Mean v 0.0788 20002 1.0435 1.6694 1.4226
1.5 S0 21 0.00758 011703 010562 012569 0.86887 011705
vohgidose N 10 10 10 10 10 10 10
Group & Mean 278 0.0B43 1.5836 1.0M58 1.8078 74502 14178
10 f=lu] 30.5 0.0081% 007593 012011 0.20985 0.85108 015627
rokgidose N 10 10 10 10 10 10 10

{1 = Autcenatis Transformation Selected: Identty (o Transtammation)]

L - Automatic Transfammation Sakected: Log)

Reference ID: 3028604
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GROUP 2: Conircl ZM

GROUPS 5 and 8: Zemplar®

BEST AVAILABLE COPY

71332 - ORGAN WEIGHTE - ABSOLUTE

SUMMARY OF MEANS

117032011 14:34:54

Dayis) Relative to Start Date

Sex: Female
Owaries Pitukary Epdsan Thymus Trryrodd Ussrus
Parathy
ig)
gl ig) i1} gy igh
GEN AN
GER AN GEN AN GEN AN GEN AN (ALTO) GEN AN
(ALTO) (ALITO) (T (ALTO) (WUTI
28 28 28 28 28 28
Group 2 Mean o.0se0 20181 ¢ a7os R 03561 R o.o2es 1 .4ga7 R
o 30 33y 000325 0.26496 CoGg9as 0.00264 0.0B825
uakpidose N 10 10 10 10 10 ]
Group 5 Mean 0.0985 0.0163 05319 0.3zz7 0.0199 52N
1.5 S0 0.014898 0.00187 010445 0.04166 0.00441 0.03130
uakpidose N 10 10 10 10 10 ]
Group & Mean 0.0964 00160 (Ui | 0.3515 0.0187 04848
10 a0 oman 0.00315 020406 010467 000805 0.03449
uakpidose N 10 10 10 10 10 ]
1 - Murtoenatic Transformation Selected: idertfy (Ko Trarsfomation)]
¥R - Aukomakic Transformation Salected: Fank)
GROUP 1: Control HS ) 71332 - ORGAN WEIGHTS - ABSOLUTE 11/03/2011 13:30:47
GROUP 4: Paricalcito! Hospira
SUMMARY OF MEANS
Dayls) Relative to Star Date
Sex: Male
Tarmmal Adrenals Brain Hoart Kidnays Lhvar Lungs
aw Trachoa
fah (ah
(1] [11] far (=]} (1]
GEN AN GEN AN
[AUTO) GEN AN GEM AN GEN AN EEN AN GEM AN UTO)
ALTE) AUTOY (AuTD) (ALTE) AUTOY
42 42 42 42 42 42 42
Group 1 Mean 541 I oossz 214860 17415 1" 28504 1" 13.5106 ®' 20mM2 TV
o a0 588 DO3ES 010899 15224 035457 1.B8035 017938
rokgidose N 5 5 5§ 5 5 5§ 5
Group 4 Mean 578 0.0644 22287 1.8831 3.3106 14,4359 24351
io sD 436 0.01208 008147 018148 0.24858 086300 021241
Lokgidose M 5 5 5 5 5 5 5

A1 - Automatic Transformation Selected: idantity (Mo Transtarmation)]
" = Statistical Test: Dunnatt 2 Sided p < 0,05 Statistical Test: T-Tast Parametric 2 Sided p < 0.08)

YR - fumomatic Transiormation Selscted: Hank)

Reference ID: 3028604
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BEST AVAILABLE COPY

GROUP 1: Coniral H3
GROUP 4: Paricaleite! Hospira

71332 - ORGAN WEIGHTS - ABSOLUTE
SUMMARY OF MEANS

117032011 13:30:47

Dayis) Relative to Start Date

Sex Mala
Pitultary Frostata Eploan Testas Thymus Thigrokd
Pasatry
-:g1
1] ig) ial g ig)
GEN AN
GEN AN GEN AN GEN AN GEN AN GEN AN (AUTOY
{ALITO) NITE) AT (ALTO) INITE)
42 42 42 42 42 42
Group 1 Maen n.ose 12382 10282 ¥ asaz n.Egsn R oozzd 1
o 30 00240 014573 012804 0.26994 006210 0.00553
ugkgldose M 5 5 5 5 5
Group 4 KMeaan 00167 13175 3.6408 osraa 00238
10 30 noozzr . 034780 aa3nar 011755 0.00431
upikgidose M 5 5 5 5 5
i = Automatic Transformation Selected: idertiy (ho Transformation]
¥R - fukomatic Transformation Salected: Rank]
.« Statisticad Teat: Dunnott 2 Sided p < (.05, Stabistical Test: Wicoxon 2 Sided p = 0.08)
GROUP 1: Contre! HS 71332 - ORGAN WEIGHTS - ABSOLUTE 103 -30-
GROUP 4: Paricaleto! Hospira 110372011 13:32:20
SUMMARY OF MEANS
Day(s) Relative fo Start Date
Sex: Famale
Tarminal Adrenals Erain Hoast Kidnays Livar Lungs
B Trachaa
igh iah
il g0 fa) fal g0
GEN Ahi GEM Ab
[AUTO) GEN AN GEM AN GEN AN EEN AN GEM AN [RUTO)
AT AUy {AUTO) (AT AUy
42 42 42 42 42 42 42
Group 1 Mezn 286 I oorar ¢ 20280 0 10002 ° 1.7206 R 77880 1 13488
] a0 21.7 0.00BES 0.0BE354 oasmMr 024178 O.TE410 D411
ugkgdose M 5 5 5 5 5 5 5
Group 4 Faan a7 00734 11314 1.6481 7.8068 15005
10 5D 1.2 001658 0.OBS10 004783 007321 D832 0.10547
rgkgidose N 5 5 5 5 E 5 5
|1 - Automatic Transformation Sslectod: Idontity (Ma Transfarmaticn]
1H = Automatic Transformation Seloctod: FRank]
" - Statistical Test Dunnatt 2 Sided p < 0.05, Statstical Test: T-Test Parametrc 2 Sided p < 0.08)
GROUP 1: Control HS . 71332 - ORGAN WEIGHTS - ABSOLUTE 1170372011 13:32-20
GROUP 4: Paricalcitel Hospira
SUMMARY OF MEANS
Diayis) Relative to Start Date
Sex. Famale
Crvanns Bibugary Epdsan Thyms Trryrodd Utanus
Parakhy
a)
ap @l (1] ah (1]
GEN AN
GEN AN GEN AN GEM AN GEN Ak (ALTO) GEN AN
(AUTD) (AT (AT AT AUTO)
42 42 42 42 42 42
Group 1 Maan o105z [P (LT 0.2z I oozos P oz
o 30 03414 0.00254 010139 005108 0.0020 007411
uakgidose N 5 5 5 5 5 5
Group 4 Maan 0.0a83 0.0174 0.3047 0.0188 05798
10 S0 QD42 0.00244 0004 000317 0.07076
vaka'dose N 5 5 5 5 5 5

A1« Automatic Transformation Sslectad: idantity (Mo Transfomaticn])]

Reference ID: 3028604
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GROUP 2: Control ZM

BEST AVAILABLE COPY

o 71332 - ORGAN WEIGHTS - ABSOLUTE 11032011 15:07:02
GROUP &: Zemplani
SUMMARY OF MEANS
Dayis) Relative fo Start Date
Sex; Male
Tarminal Adrenals Brain Hoart Kidnays Livar Lungs
aw Trachoa
iy (1]
il -] ay L1} 1]
GEN AN GEN AN
[AUTO) GEN AN GEM AN GEN AN GEN AN GEN AN [WUTO)
AT AUTY {AUTO) (AUTE) AUTOY
42 L 42 42 42 42 42
Group 2 HMaan S47 L ooeTs 21803 ¥ 18405 I a1 " 1d.6472 I 19174 ¥
] s 1A 0.01427 0.OT164 022617 0.2BBEE 019188
ugkgidose M 5 5 5 5 5 5 5
Group & Mean S48 O.0EDD 22161 1.8081 3.3585 14,5056 2172z
0 a0 BE.4 000841 O.0EDES oavze 046373 164533 0263892
pokgidose N [ [ 5 5 5 5 5
L - Automatic Transformation Selectod: Log)
1 - Automatic Trarsformation Salechad: Idantity (Mo Transfamaticn]]
GROUP Z: Contro! ZM 71332 - ORGAN WEIGHTS - ABSOLUTE 111032011 15:07-02
GROUP &: Zemplar®
SUMMARY OF MEANS
Day(s) Relative to Start Date
Sex: Male
Pituitary Prostate Eploan Testas Thymus Thyrold
Faratiy
a
gl fal L1 fah -1
GEM AN
GEN AN GEN AN GEM AN GEN AN GEN AN (WU
{AUTO) (AL AT AUTO) AT
42 42 42 42 42 42
Group 2 Maan oer 154998 1oerz ¢ asrez I o478 1 ooz2s
o 50 000265 016374 007885 049918 011364 0uom3zEy
pgikgidosa M 5 5 5 5 5 5
Group & Maan 00148 1.3862 3.9581 O.4609 [ileraia]
10 =i O3 014608 0.255930 0.13554 0.00355
uokgidose N 5 5 5 5 5 5
! = Automatic Transformation Saleched: Idantity (Mo Transtormation])
GROUP 2: Control ZM 71332 - ORGAN WEIGHTS - ABSOLUTE 11/03/2011 15:07-06
GROUP &: Zemplari
SUMMARY OF MEANS
Dayis) Relafive fo Start Date
Sex: Female
Tarmmal Adrenals EBrain Heart Kidneys Lhvar Lungs
aw Trachaa
ia) ia)
igl ] fah fal [
GEN AN GEN AN
[AUTO) GEN AN GEM AN GER AN EEN AN GEN AN [AUTO)
(ALTON AUTO) (AUTO) (AUTO) AT
42 42 42 42 a2 42 42
Gaoup 2 Maan 85 R o.0851 15885 R 1.0438 R 1.5675 I 7.5861 R 13608 F
V] a0 9.4 0.00750 0.05497 ho0ETe 021138 0.41799 o.10ge7
pgkgidose N 5 5 5 5 5 5§ 5
Group & Meaan 285 0.0735 1.5808 11208 17775 75837 1.3885
o a0 20.3 0.00454 0.05715 DOT2Ts 0118 36 0.06518
pokpidose ] 5 5 L 5 5 5 5

R« Automatic Transdarmation Selectod: Fank]
H1 = Automatic Trarsformation Zakected: identity (ko Transiormation]]
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BEST AVAILABLE COPY

GROUP 2: Control 2M 71332 - ORGAN WEIGHTS - ABSOLUTE 07
GROUP 8: Zemplar® 11/03/2011 15:07:06
SUMMARY OF MEANS

Day(s) Relative 1o Sta= Date

Sex: Female
Ovares Prurary Sploan Thymus Thyroia Uterus
Parathy
(@)
o (@ o (@ fa
GEN AN
GEN AN GEN AN GEN AN GEN AN (AUTO) GEN AN
(AUTO) (AUTO) (AUTO) (AUTO) (AUTO)
42 42 42 42 a2 42
Group 2 Mean 0.1104 ¥ 00180 06185 03322 0.0212 05449
o so 0.03825 0.00429 0.08878 0.10157 000327 0.08010
ugkg/dose N - 5 5 5 5 5
Group 8 Mean 0.0025 0.0184 0.5800 0.4066 0.0187 0.5322
10 so 0.01091 0.00441 0.12588 0.07572 0.00249 0.07908
ngkgidose N 5 5 5 5 5 5

11 - Automatic Trarsformation Selected: identity (No Transtormation)]

GROUP 1: Control HS 71332 - ORGAN WEIGHTS - RELATIVE TO TERMINAL BODY WEIGHT e
GROUPS 3 and 4: Paricalcitol Hospira S 11/03/2011 13:20:24

Day(s) Relative fo Stat Date

Sex: Mae
Acranals Brain Hoart Kidneys Uver Lungs Pitutary
sw ew ew ew ew Trachoa BW ew
o) % (% % % (% %
GEN AN GEN AN GEN AN GEN AN GEN AN GEN AN GEN AN
(AUTO) (AUTO) ATO) (AUTO) AUTO) AuTO) (AUTO)
28 28 x 28 23 ® 28
Gowp 1 Mesn 00145 Qa2 & [E-- 05875 R* 2588 030 0.0028 ¢
0 S0 0.00253 007311 ooe4E2 0.05238 010587 oeETe 0.00025
pggacse N 0 0 10 L 0 10 10
Gow 3 Aear 0.0% 04815 o 0.5857 2547 03564 0.0082
15 S0 0.00178 004783 001502 0.03082 014118 00088 0.000€0
pggicose N 0 0 10 0 0 10 10
Gops Mesn 0.0207 +e 04823 03381 0.6362 27uT 02068 0.0030
0 0 0.00356 0.05258 00se1 0.06953 0.15673 002088 0.00036
pgRoicse N 10 10 10 10 0 10 )
T - Automatic Transformation Selectod identity (No Transformation)|
7™ - Srathacal Tost: Dunnem 2 Sided p < 0.001)
YR - Avpomanc Transformation Salected Rank)
“ L - Automatic Transformation Selected: Logl

Reference ID: 3028604
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BEST AVAILABLE COPY

GROUP 1: Control HS 1170372011 13:20:24

GROUPS 3 and 4: Paricalcitel Hospira

T1332 - DRGAN WEIGHTS - RELATIVE TO TERMINAL BODY WEIGHT
SUMMARY OF MEANS

Cay(s) Relative to Star Date
sex: Make
Frostale Spleen Tastes Thymus, Thnyrodd
aw aw Bw aw Farathy BW
%) %) %) (%) )
GEMN AN GEN AN GEMN AN GEMN AN GEN AN
(AUTE) (ALTE) (AUTEY [ALTS) (ALTE
W ] = W ]
Toun 1 =0 [T FEETT] nEE L 00857 U 00ME ¢
o 50 0.03425: 005784 QETE 0.02346 000074
pgligidose K 10 1 10 10 w0
Goun 3 =0 0.219 0215 07296 0.0931 00050
15 S0 0.02026 002159 010887 0.02674 0.00082
pglgidose K 10 1 10 10 w0
Goup 2 =0 0.2209 02158 0E103 0.0820 00050
1 S0 0.03496 0.02854 008245 0.01885 0.00085
pgigidese & 10 ] 0 10 w0
i « Autcenstiz Trarsformation Selected: ideresy (Mo Transformation)]
HL « dutomatic Transfomation Salectsd: Log)
GROUP 1: Contrel HS 71332 - ORGAN WEIGHTS - RELATIVE TO TERMINAL EODY WEIGHT 103 13
GROUPS 3 and 4 Paricalcitol Hospira b HON20N 131345
SUMMARY OF MEANS
Sex: Femdle
Adranals Brain Hoart Kidnays Liver Lungs Ovaries
BwW aw Bw Bw aw Trachoa BW Bw
%) %) %) % 1% %) %)
GEN AN GEN AN GEM AN GEN AN GEN AN GEN AN GEN AN
{AUTD) (AUTSN IAUTOY (AUTD) AUT3 EAUTOY {AUTO)
= K] = ® = = ]
Tou 1 =0 v v [ i P T ¢ [IETE
') el noees 014258 002625 0.00387
pgipidese H L] ] 1 1o
o3 = arEr S 0.6020 [ 00379
15 £l 005006 oeET 4310 008454 0445
pagiese L 10 10 10 10 0 10
= = 0031 = 0750 5 CETE 25745 (A 00333
0 Es 0.00437 o082 000523 0.05439 220529 Q.08 000738
pgigidose L 10 10 10 10 0 10 10

i « Austomatic Transformation S slected: identiy (o Transtomation)]
8™ - Stabistical Teat: Dunnatt 2 Sidad p < 0.01]
YR - dustomatie Traresarmation Seiscted: Fank]
4 |7 « Statistical Test: Dunnatt 2 Sided p < 0.08]

Gross Pathology:
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BEST AVAILABLE COPY

APPENDIX 11

GROUP 1: Control HS
GROUP 2: Control ZM
GROUPS 3 and 4: Pancalcitol Hosgira 71332 - INCIDENGE OF GAOSS PATHOLOGY pate: 08/02/11 11:48

GROUPS & and 6: Zemplar®

Removal Aeason: Terminal
sroup 1 Group 2 Group 3 Group 4 Group § Group 6

4] [} 1.5 10 1.5 10
Numoer of Animals on Stuady : 10 10 10 10 10 10
Number of Animals Completed: (10) (19) (19) (10) (10) (19)
ADRENALS;
Submitted.. (10) (10) (10) (10) (10) (10)
No visible Lesiona. . El 10 10 10 10 190
Small .... . 1 0 0 0 0 9
ACRTA:
SUBMITEC . va v v vun s . (10) (10) (10) (10) (10) (10}
No visiple Lesions. 10 10 10 10 10 10
BRAIN;
SUBMITEE, .\t iinans . ceceeans (10) (10) (10) (10) (10) (10)
No V1Siple Leslons...... . 10 10 10 10 10 10
CECUM;
Submitted (10) {10) (10) (10) (10) (10)
No visiple Lesions...... . 10 10 10 10 10 9
DiSDACEMENT .. ... ... ... it aeiacieacae et a et et e o o ] [ ] 1
coLon:
SUDMITLED. v vvernnnnanns . . . (10) (19) (10) (10) (10) (10)
Mo visible Lesions 10 10 10 10 10 10
DUODENUM:
Submitted. uuas.an (10) (10) (10) (10) (10) (10)
No visiple Lesions 10 10 10 10 10 10
JEJUNUM:
SUDMITLE. vavenrennnenannns . (10) (190) (10) (10) (10) (10)
No visiple Lesions......... . 10 10 10 10 10 10
ILEUM;
SUbMITEEd. vutan s . (10) (10) (10) (10) (10) (10)
No visiple Lesions 10 10 10 10 10 10

GROUF 1: Control HS
GROUF 2. Control ZM
GROUPS 2 and 4: Paricalctol Hospira 71332 - INCIDENCE OF GROSS PATHDLOGY Date: DE/D2/171 11:48

GROUFPS 5§ and 6: Zemplar®

- MALES -

Removal Acason: Terminal
Group 1 Group 2 Group 3 Group 4 Group € Group §

(4] o 1.6 10 1.5 10
Number of Animals on 3tudy : 10 10 10 10 10 10
Number of Animals Completed: (10) {10) (10) (10) (10) (10)
LIVER; (continued)
Adheeion .ieiaeeas 1 0 o o o o
Dark area o o o o o o
LN, BAONCHIAL;
Submittea (n (3) (2) 12) (2) (2)
Ng visible Lesions [} 0 (1] o ] 0
Enlargement . ..... 1 3 2 2 2 3
LN, ILIAC;
SUbMITTEd. ... uun s (M (0) (1) ) (&) (3)
No visible Lesions o o o o o
Dark discoloration .. . (] 0 1 o C o
ENLArgement . ......coteeieiinaiastasiontasioniosansianiannn 1 0 1 o 1 3
LN, MANDIBULAR;
SubmiTtea (10) (10) (10) (10) (10) (10)
No visivle Lesions o 10 10 9 10 9 9
Dark discoloration .. . . ] 0 o o [ 1
Dark Tocus ....... o 0 1 o 1 0
Enlargement ... .. Q 0 o o o o
LN, MEDIASTINAL:
Submitted. ianaananns Q) 0) (2) 12) @) )
No visible Leecions ] 0 o o o 0
Dark area ........ o 0 1 o 0 o
Dark discoloration . [} 0 1 1 1 0
Enlargement ...... o o 1 1 1 0
LN, ME3SENTERIC;
SUBMITLEd. s aus (10) {10} (10) (10) (10) (10)
Ne visiple Lesions.. 10 10 0 10 10 10
LN, PANCREATIC;
SUDMITT@A. ... o it eit et iiiiieaiiaaieeiaeiaaacecanianaaaiaaaaaaanaaaaan o (0) ) 10) ) )
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BEST AVAILABLE COPY

GROUP 1 Control HS
GROUP 2: Control ZM

GROUPS 2 and 4 Paricalcitol Hospira 71332 - INCIDENCE OF GAOSS PATHOLOGY 1:48
GROUPS & and 6: Zemplar®
----------------------------- MALES ----mmmmmmmmmm e e
Remaval Aesason: Terminal
Group 1 Group 2 Group 3 Group 4 Group & Group 6
] 0 1.5 10 1.5 10
Number of Animals on Study : 10 10 10 o 10 10
Number of Animals Completed: (103 (103 (10} (10} (10) (10}
LN, PANCAEATIC; (continued)
No ¥isible Lesions....... Q Q o o o [1}
Dark Tocus e a a a o 1] 1
Enlargement .......cau0ae a a o o o 1
LM, RENAL:
L0 (0} (0) (o) (0} (o) (0}
No ¥isiple Lesions. o o o o 0 1}
Enlargement . . a a 1} o o ]
LUNGS;
Tt {10} (10} {10} (10} (10} (10}
No ¥isible Lesions...... 3 2 =] 9 8 10
Dark TOCUS +vvuvvivunaaan 2 a o o o o
Dark area ...oovvvanaaan 1 1 1 1 2 [+}
Pale @area «..ovavinaraaan a a a o o o
MAMMARY GLAND:
SUBMATEEA .« v vaeve v vnnenannnannnrnnn (10} {10} {10} (10} (10} (10}
No wisible Lesions............ 10 10 10 i 10 10
OFTIC NEAVES;
LTS - D (10 {10y 10y (10} [41)] (1o
No wisible Lesions............ 10 10 10 o 10 10
OVARIES:
SUBMATEEA .« v v vaeve v annenannnannnrnen -1 (-1 (-1 (-} (-1 (-1
No Wisible LESions.........eus - - - - - -
PANCREAS;
Ly (10) 10y (10} (10} (10 10y
L B I 10 10 10 10 10 10
PARATHYROIDS:
Submitted . . (10} (10} (10} (10} (10} (10}
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BEST AVAILABLE COPY

GROUP 1 Control HS
GRQUP 2. Control ZM
GROUPS 2 and 4: Paricalcitol Hospira 71332 - INCIDENCE OF GROSS PATHOLOGY Date: 08/02/11 11:48

GRQOUPS 5 and 6: Zemplar®

B . 1= T
Renoval Reacon: Terminal

Group 1 Group 2 Group 3 Group 4 Group § Group &

o 0 1.5 10 1.6 10
Numbar of Animals on Study 10 10 10 10 10 10
Nump2r 0T Animals Completeq: (10) (10) (10} (10) (10} (10)
PARATHYROIDS: (continued)
HO ViSiDle LeSiONSaraernnstosioninsrasannsiasionssasasasnssasassssastoninas 10 10 10 10 10 10
PITUITARY;
SUDRITEC. v auvent s . (10) (10) (10} (10) (10} (10)
lNo visiple Lesions...... . 10 10 10 10 10 10
PAOSTATE;
Subnitted.... .. (10) (10) (10} (10) (10} (10)
Ho Visicle Leziona.. . 10 10 10 10 10 10
RECTUN;
BUDMITEOU. s ae senssecastonssosiontassasaensiosroassesasassasassssssaniossons (10) (10) (10) (10) (10} (10)
NO ViSible LeSiONS...cccceverronioesaraansiosiocsccsasasscacsassnsanssnsoes 10 10 10 10 10 10
SB. MANDIEULAR:
SUDMITTEd. cuvvvnnns (10) (10) (10} (10) (10} (10)
No visiols Lecione. 9 10 10 ik 10 10
Gelatinous material .... 1 0 ] 0 o 0
SCIATIC NERVE:
Submitted. ... (10) (10) (10} (10) (10} (10)
Ho Vvisiple Lesions.. 10 10 10 10 10 10
SENINAL VESICLES;
CUDNITEO. v auvenrreranronssasianrnes censnsie siestsesncnas cseeee sesesisnsses (10) (10) (10) (10) (10} (10)
HO ViSID1e LESIONS...cuueereriontossesaansiosionssssasannsasnsassnassonsons 10 10 10 10 10 10
SKELETAL MUSCLE:
SUDMITTEO. teuvenvrerastonssosionisssasasssiosioassasasasssnasassssastonsons (10) (10) (10) (10) (10} (10)
NO Vi2ible LOSioNS..scivestosionissrasannsiosioessasasassssasassssantonsons 10 10 10 10 10 10
SKIN & SUBCUTIS;
SUbRITTEd. vuuiintauns (10) (10) (10) (10) (10} (10)
No Visiple Lesions... 10 10 10 10 10 10

GROUP 1: Control HS
GROUP 2 Control ZM
GROUPS 3 and 4. Paricalcitol Hospira 71332 - INCIDENCE OF GROSS PATHOLOGY Date: 08/02/11 11:48

GROUPS 5 and 6: Zemplar®

e eieeeiaoe s MALES e ceemeeeeeeeeeeeemeneaeaas

Removal Reason: Terminal
Group 1 Group 2 Group 3 Group 4 Group & Group 6

0 0 1.8 10 1.5 10
NURDEP OT ANLmals on Stugy : 10 10 10 0 10 10
Number of Animals Complsted: (10] (10) 110) (10) (10) (10)
SC. CERVICAL:
SUDMLTTEd. v auivnnians . ceeeans . (10} 1) 110) (10) (10) Q)
No Vvisiple Lesions... . RPN e 10 10 10 10 10 10
SPLEEN:
SUDMITTEO. cuuvvnniann (10} (10) {10) (10) (10) (10)
No visiple Lesions. 10 10 10 10 10 9
Enlargement . 0 0 o o ] 1
Pale area .... o a 0 0 o a
STEANUM & MARROW;
SUDMATTO. s ae s oo sostatsncsoscessncstosessassassssssssassensosssansssssssase (10} (10) 110) (10) (10) (10)
NO Vieible Leeione. . i iteiianiiasioasisationtanasasassanisnsiontsanannns 10 10 10 10 10 10
STOMACH;
SUbMIiTtOd. vuuivus.n (10} (10) 110) (10) (10) (10)
Mo visible Lesions. 10 10 o 10 Q 10
Dark focus ..... 0 Q 1 0 [} [
Depressea area . 0 0 o o 1 Q
TESTES:
Submitted. ........... (10} (10} [10) (10) 10) (10)
NO visiple Lesions... . . . s 10 10 10 0 10 El
L= L & R L R R R R R TP o Q2 o o o 1
THYWUS:
SUDMLTTE. vuuvvnn s (10} (10) 110) (10) (10) (10)
No visiple Lesions. L 10 8 8 < 7
Dark area ... 0 0 1 1 2 1
Dark focus .. .. 0 o o 1 1 a
MOTTLBO .uiueivnninnanannnnonannivosioasiossiassnsesasasoantsasionssnssssan 2 0 2 0 2 2
THYROID GLANC;
SUBMITERM. L .. L e (10} (10) 110y (10) (10) (10)
NO ViSID1e LeSIONS.cu.uenueernenivasionsisnsiossanssasassanisnsionssnnnsnns 10 10 10 10 10 10
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GROUF 1: Contal HS
GROUP 2: Contral ZM
GROUPS 3 and 4: Paricalcitol Hospira 71332 - INCIDENCE OF GROIS PATHOLOGY Date: 08/02/11 11:48

GROUPS § and 6: Zemplar®

Removal Reason: Terminal
Group 1 Group 2 Qroup 3 Croup 4 Group & Croup €

L] (] 1.8 10 1.8 10
NumDer oT Animnals on Stuay : 10 10 10 10 10 10
Number of Animals Completed: (10} (10) 110) (10) (10) (10)
THYROID GLAND; (continued)
Aplasia (not found) ........ sieeieenasiestrerasnssetseteniseneenas ceeeee 0 0 0 0 0 0
TONGLE ;
SUDMLTER . cuvven s aaannsiosioniosrassenssosasanssrosiosisenssssnssnsnasns (10} (10) (10) (10) (10) (10)
NO VisiD1e LEBI0NS . cuuuneionianinsrassasssasasannsionioninansasansnssnsas 10 10 10 10 10 10
TRACHEA;
Submittad (10} (10) 110) (10) (10) (10)
No visiple Leslions.. . . 10 10 10 10 10 10
URINARY BLADDER:
SUDMLTTEC. e vuvuenvns .. 110} (1) 110) 10) (10) (1Q)
No viciple Lecions.. 10 10 10 10 10 10
UTERUS;
Submitted...ovvvunn . (-1 =) -1 =) ) [-)
No Visiple Lesionz.. . - - - - - -
VAGINA;
Submittag -1 ) () ) (] -)
No Visible Lesions.. . - - - - - -
INFUSION SITE:
. 110} (o) 110) (10) (10) (10)
No Vieiple Leciong 3 3 B ] 4 L]
Dark material .... . 1] 2 0 1 1 1
Gelatinous material . o Q o o o 1
Pale material ... 7 4 4 6 6 Q
Tnickening 1 1 o o o 1

GROUP 1: Control HS

GROUP 2: Control ZM
GROUPS 3 and 4- Paricalcitol Hospira 71332 - INCIDENCE OF GROSS PATHOLOGY Date: 08/02/11 11:48

GROUPS 5 and 6: Zemplar®

Renoval Aeason: Terminal
Group 1 aroup 2 aroup & aroup 4 Group & aroup €

0 (o] 1.6 10 1.8 10
Number of Animals on Study @ 10 10 10 10 10 10
Number of Animals Completed: (10} (10) (10) (10) (10) (10)
ADRENALS:
SUDBLTTEO. vuver v . . . (10) (10) (10) (10) (10) (1)
No visible Lecions.. ceiennas e 10 10 10 10 10 10
AORTA;
Suomitted (10) (10) (10) {10) (10) (10)
No visiple Lesions.. 10 10 10 10 10 10
BRAIN:
SUORATtEd.vuuararn s e . . . (10) (10) (10) {10) (10) (10)
lNo visible Lesions.. 10 10 10 10 10 10
CECUM;
suomitted (10) (10) (10) {10) (10) (10)
No visible Lecions. cesensss .o 10 10 10 10 10 10
DISPLACEMENT .4 vvrurnaarvncassantsssasionsnsiantaniosiasionsssanssansnnsnsn 0 0 0 0 o Y
COLON;
GUDMATTOd . e tatasnarteasaosantontsssastonssetastonsostastonssassssanssnsnss (10) (10) (10) {10) (10) (10)
NO ViSiDle LeSIONS...ccieervnienineranienseeiasiontoetasionssnsnssassonsnss 10 10 10 10 10 10
DUODENUM :
Suomitted (10) (10) (10) {10) (10) (10)
Ho visible Lesions.. 10 10 10 10 10 10
JEJUNUM;
SUDMITTEN. v euareen st . (10} (10) (10) (10) (10) (10)
No visible Lecions. 10 10 10 10 10 10
ILEUM;
Suomitted (10} (1) (10) (10) (10) (10)
No visible Lesions.. 10 10 10 10 10 10
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GROUP 1: Control HS

GROUP 2: Conirol ZM

GROUPE 2 and 4: Paricalcitol Hospira
GROUPS 5 and 6. Zemplar®

BEST AVAILABLE COPY

71332 - INCIDENCE OF GROSS PATHCLOGY

Date: 08/02/11 11:4

---------------------------- FEMALES === = ammmememmmmmmmecaaaan
Removal Reacon: Terminal
aroup 1 @roup 2 Group 3 Group 4 Group 5 Group 6
0 0 1.8 10 1.5 10
Number of Animals on Study : 10 10 10 0 10 10
Number of Animals Completed: (10) (10) (10} (10) (10} (10}
EPIDIDYMIDES;
T L1 T T (-) (-) (-) (-) -1 (-)
NO Visible LE31i0NB.:ecuervscransersrararnsnsnnns tesecsesasiesesennnaens - - - - - -
L T T - - - - - -
ESOPHAGUS ;
T S (10) (10) (10} (10) (10} (10)
NO ViSiD1e LESIOMNS .. eceeeessressarsrasosnssssasassssasasnsnnsisssnanssnssos 10 10 10 10 10 10
EVES:
SUDMATEEd. vy vuanas . b (10) (10) (10} (10) (10} (10)
HO VISIDLE LESIOMS .t au venus veae a s et st s easasnsetssseneaneninesnnsnsasss 10 10 10 10 10 10
FEMUR & MARROW;
SUDMATTEG . 4 4 v 4 aa veve aaaness s s sasnsasssnssesasnssesasnasssiosasessnnsses (o) (9) (10) (10) (10) (10)
NO ViS1Dle LESIONS...cuvuvrrasnanararannsansans esessesasiencesnnnnens 10 10 10 10 10 10
HEAART;
T (10) (19) (10) (o) (10} (10)
No visiple Lesions e 10 10 10 10 10 10
KIDNEYS;
SUDMLTTEA. .. vvvnveesaanenssanasnssarasasnsnsonss esessesasiencesnnnnens (10) (10) (10) (10) (10} (10)
NOo Visible LeBiONB.....c.cieruecccerarurncnccssonasessasnonscionassnssnases 10 9 9 8 9 10
AORESION ...o--.-cccocccccccccssssssacnsassmesssanssssnsassnssasesansscnens [} 1 0 1 o [}
Depresacd arca . e o o o o o o
Dilation, pelvis . . Q 1] (1] (] 1 Q
Wottled ........ Q 1] 0 0 0 0
L [ ] 1 1 o 0
PAle O1SCOLOTATION tavevvsrnsasnarararasnsnnsannancs reararariasaraieraes [} ] (1] o o o
IFFEQULEP SUPTACE ..vceeeescracaacsincasnsnassosanssossensaassoncasnasasce [} 0 0 0 ] 0
LIVER;
SUDMiTTEd. . . . (10) (9) (10) (10) (10} (10)
No visiple Lesions Q 10 10 10 10 10
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BEST AVAILABLE COPY

GROUP 1. Contiol ES

GROUP 2 Control ZM

GROUPS 3 and 4: Pancalcitol Hospira 71332 . INCIDENCE OF GROSS PATHOLOGY
GROUPS 5 and 5. Zemplar®

Date: 08/02/11 11:48

B . == T

Renoval Reason: Terminal
Group 1 Group 2 Group 3 Group 4 Group € Group 6

0 0 1.6 10 1.5 10
Number of Animals on Study : 10 10 10 10 10 10
Number of Aninals Completed: (10) (10) (10) (10) (10) (10)
LIVER; (continucd)
AQNESION + . veasivnnsioannrossarasnssasasssasorsissssssstersasssassssansssosan 0 0 Q 0 0 [}
DArK @MBE tececienastosassoasesssnancassionasiossnsssssscasassssssasasianas 1 o 4] o o o
LN, BRONCHIAL:
BUDMITLEUe s ee et onasronassocssssenesceasionassoacnssosassssensencsassssanes (0) (1) (8] (0} ) (&)
No visiole Lesions... . 0 0 [« 0 0 0
ENlargement . .o.aeann . o 1 1 o o 1
LN, ILIAC:
suomitted. . (2) () Q) (0 ()] m
No visinle Lesions 0 0 0 0 0 o
Dark discoloration .. 1 o Q o 2 Q
Enlargement ......... 1 0 (4 0 0 1
LN, MANDIBULAR;
sunmitted. (10} (10) (10) (10} (10) (10)
No visiole Lesions. 0 El 7 ] 10 El
Dark discoloration ... 0 0 1 0 0 0
Dark TOCUS «vaeivns ] o o o 0 ]
Enlargement ... 0 1 3 1 0 1
LN, MEDIASTINAL;
Sunmitted. . .. ....... (0} () (1) (2) () 2)
No visiole Lesions. 0 0 o o 0 ]
Dark area ..... . 0 a a 0 0 [}
Dark discoloration [} o Q 1 0 Qo
Enlargement ......... 0 0 1 1 0 3
LN, MESENTERIC;
SUDMITERO. Lo e (10) (10) (10) (10} (10) (10)
NO VISID1€ LESIONS .t cuueroerarosnsnasastonasioassssssarnsnssasnsaanssiones 0 10 10 10 10 10
LN, PANCAZATIC;
SUDMITLEO. s ee eeionerionanroasessansnosnetonasioasnssesascasesasncsanssiones [0y @) [{9)] (0} (] (R}
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GROUP 1. Control HS
GROUP 2 Control ZM

BEST AVAILABLE COPY

GROUFS 2 and 4: Paricalcitol Hospira 71332 - INCIDENCE OF GROSS PATHOLOGY Date: 08/02/11 11:48
GROUFPS 5 and 6: Zemplar®
---------------------------- FEMALES ---vccccncmi i ee e
Acmoval Acazon: Terminal
Group 1 Group 2 Group 3 Group 4 Group 5 Group 6
o o] 1. 10 1.8 10
NumDEr OT ANimals on STuay 10 10 10 10 10 10
Numb2r oT Animals Completed: (10} 10) (10) (10) (10) (10)
LN, PANCREATIC; (continued)
No visiple Lesions. 0 0 o 0 0 0
Dark focus .. ] o o o o o
ENLArgemeNnT ... uvvvenenssoetarososserosnstosassssssonionannsassantonsnsnts Q 0 0 o 4] 1
LN, RENAL;
Submitied.........s (0y (n 0y ) (0) ()]
No visipole Lecione L] 0 ] 0 ] (]
ENLANQEMENT o uvvvnivasasnssasarssnssarasssissassssssssiananansasanton o 1 o o o 1
LUNGS;
BT o (10) 110) (10) (10) (10) (10)
NO Vieible LeBiOME. .uuuuuiieraiatniaianasiosasasansosiosassosssanisnsnnnss 10 10 10 10 2 10
park Tocus o 0 o o o o
Dark area . 0 0 1] 0 0 0
PAle @Mr@3 . .cieeieivoanasessatarosasiasasasiasasassasasionanasassantassnants Q o o o 1 [}
MAMEARY GLAND:
F T 2 (10) {10) (10) (10) (10) (10)
NO VISIDLE LESIONS..uvuvnrsnrans . 10 10 10 10 10 10
OFTIC NERVES;
SUDRITTOde e coeeevorcacnantsesarcencrascsacioscseasacscsioasansacsaasancasnse (10) (10) (10) (10) (10) (10)
NO Vieible LeLiOME...cccueitoraiatosiaianssiosasasaososionssasasnanssnssass 10 10 10 10 10 10
OVARIES:
Submitted. . uiun e (10) {10) (10} (10) (10) (10)
No V1siple Leslons 10 10 10 10 10 10
PANCREAS
SUDRITTOd. e cccec concacnanssosasacucsascoucioncecencscsicanansecnansanucssse (10) 110) (10) (10) (10) (10)
No visible Lecione 10 10 10 10 10 10
PARATHYROIDS:
SUBMATTOT s v e v ae versasnnnnnsrarssnssasannns (10) {10) (10} (10) (10) (10)
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BEST AVAILABLE COPY

GROUFP 1: Conirol HS

GROUF 2: Conirol ZM

GROUFS 3 ana 4: Paricalcliol Hospira
GROUPS 5 and 6: Zemplar®

71332 - INCIDENCE OF GACSS PATHOLOGY

Removal Reason: Terminal

Number of Animals on Study
Number of Animals Complected:

PARATHYROIDS: (continued)
NO VISIiDle LeSiOMS.euereeiarasneiasasssasnasissssrsssanstnsrntsssannnsnson

PITUITARY;
Supmitted...
ND VISIDLE LBSIONS. tu vt vttt i i ir s cne v ar s aaan e e nsna e

PROSTATE:
SUDMITEOd .01 eeeerereanesserenessarorasseasesssossassosasstnssssvancas
L e L It T T T I

RECTLM:
SUDMITTEd A 4 1 et tetiasaseatasaseeiasassanananssnsntsssasnssssnissnaensnnsns
ND ViSiDLle LeSIONS..c.uieureraseaisnasnesseasionsarsssasatansnrosnsnnsnnran

S5G, MANDIBULAR;
SUDMITTEO. e ceos tosracasassosossarorsasssssnssssssssonsannssssnsssnssssnnsas
No Visible Lezions
Gzlatinous material ..

OCIATIC NEAVE;
Submitted.. . .oueieneas
No Vicible Lecions

SEMINAL VESICLES:
Sukbmitted
ND V1siple Leslons....

OKELETAL MUGCLE;
Submitted.........
No Visible Lesions

SKIN & SUBCUTIS;
Submitted.. . ..veiiieas
NO visiole Lesions....
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Date: 08/02/11 11:48
---------------------------- FEMALEDS === -s=smvmmememommemeaeaenn
Group 1 Group Group 3 Group 4 Group € Group 6

o 0 1.6 10 1.5 10
10 10 10 10 10 10
(10) (10) (10) (10) (10} (10)
10 10 10 10 10 10
(10) (10) (10) (10) (10) (10)
10 10 10 10 10 10
) (=) (-) ) (-) (=)
(10) (10) (1) (10) (10) (10)
10 10 10 10 10 10
(10) (1) (10) (10) [10) (10)
10 10 10 10 10 10

0 [} 0 o 0 0
(10) (10) (10) (10) (10) (10)
10 10 10 10 10 10
) ) ) ) ) =)
(10) (10) (10) (10) (10) (10)
10 10 10 10 10 10
(10) (10) (10) (10) (10) (10)
10 10 10 0 10 10



Reviewer: Parvaneh Espandiari NDA No. 201657

BEST AVAILABLE COPY

GROUP 1. Control HS

GROUP 2: Control ZM
GROUPS 2 and 4: Paricalcitol Hospira 71332 - INCIDENCE OF GROSS PATHOLCGY Date: 03/02/11 11:4¢

GROUPS § and 6: Zemplar®

---------------------------- FEMALES <= - cnemmmmmmemmamemeamameans

Removal Aeason: Terminal
Group 1 Group 2 Group 3 Group 4  Group 5 Group 6

o o 1.8 10 1.8 10
Number of Animals on Study : 10 10 10 10 10 10
Number of Aninals Complated: (101 (10) (10) (10) (10} (10)
SC, CERVICAL;
SUDMITLCH. s cuvuvenrcecesosvnsnrcscsntonnnsnansnsssnsasansssnrsnsnonssssnnss (10} 10 (10) (10) (10} o
NO VigiD1e LECLONE. .« as eu i ss s esanasiaans inanasansssosanssiasassnsnncnsnsn 10 10 10 10 10 10
SPLEEN:
GUDMATEE s 4 s e s saaaras sasos anansasansassssnssesnsnssasasss ionasssnansssasan (10} (10) (10) (10) (10} (10)
NO VisiDle LESLONS.....v.ivvvrnss 10 9 10 9 10 10
Enlargenent . o 1 o o o Q
Pale arca .. o 0 o 1 o Q
STERNUM & MARRCW;
E T8 5 T TN (10} (o) (0) (10) (10} (1e)
NO Visible LeSionS. . .. ... . ittt it e eie e e 10 10 0 10 10 10
STOMACH;
Submitted (10} (10) (10) (10) (10} (10)
No visiple Lesions 10 10 10 10 10 10
park focus ..... Q 0 0 o o] a
o o o o o [

Deprecced area ...

TESTES:
gubmitted - ) ) (-1 ()
Ko visiple - - - - - -
Small - - - - -
THYMUS;
submitted. (10) {10) (10} (10) (10} (10)
Ko visioie L T 9 9 10 E
park area .. o] 2 0 1 4] a
Dark Tocus . o 1 o o [ Q
Nottled .. 2 1 1 o 4] 1
THYROID GLAND;
SUDMITEEd. vuuut v vaan s . . e (10) (10) (10) (10) (10} (10)
No vicible Leecione...... 10 10 10 10 10 9
GROUP 1: Control HS
GROUP 2: Control ZM
GROUFS 3 and 4: Paricalcitol Hospira 71332 - INCIDENCE OF GROSS PATHOLOGY Date: 08/02/11 11:4
GROUFS 5 and 6: Zemplar®
Removal R=ason: Terminal
croup 1 aroup 2 Group & Group 4 Group § Group 6
o o 1.5 10 1.5 10
Number of Animals on Study : 10 10 10 10 10 10
Number of Animals Completed: (10) 10 (10) 10) (10) 10y
THYAOID GLAND; (continucd)
ADLASLA (NOT TOUND) vuaueuusvaenanosas s nsessasnneesanasossasnasssanssnsns ] o o 4 ] 1
TONGUE:
Submitted. .. . . cedenssanes (10) (10) (10) (10) (10) (10)
No visiole Lesions..... 10 10 10 10 10 10
TRACHEA;
Submitted..... (10) (10) (10) (10) (10) (10)
No visinle Lesions.. 10 10 10 10 10 10
URINARY BLADDER;
SULMITEEd. uuunvnns (10) (10) (10) (10) (10) (10)
No visinle Lesions.. 10 10 10 10 10 10
UTEAUS;
supmittesa (10) (10) (10) (10) (10) (10)
No visiole Lesions.. 10 10 10 10 10 10
VAGINA;
SUDMATEEd. v uvuan st (10) (10) (10) (10) (10) (10)
No v1siole Leslons.. P 10 10 10 10 10 10
INFUSION SITE:
SubmMitted. ... ... PP coses . (10) (10) (10) (10) (10) (10)
No visiole Lesions.. 7 [ ] K 5 2
Dark material ........ 2 0 0 0 1
Gelatinous material .. 0 0 (1] Q ] 0
Pale material .. 1 <) 4 7 3 5
0 1 o 4 o 2

Tnicksning
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BEST AVAILABLE COPY

GROUP 1: Control HS
GRQUP 2: Control ZM
GROUPS 3 and 4: Paricalcitol Hospira 71332 - INCIDENCE OF GROSS PATHOLOGY Date: 08/02/11 11:4

GROUPS 5 and 6: Zemplar®

------------------ MALEG ---=--===s=-cesecs <ocecocsocooooooo FEMALEG -------ceomomen-
Renoval Reason: Recovery
Group 1 Group 2 Group 4 Group 6 Group 1 Group 2 Group 4 Group §
0 4 10 10 0 0 0 10
Number of Animals on Study : 3 5 5 5 & 3 5 5
Numser of Animals Completed: (5) (5) (5) (5) (5) (5) (s) (5)
ADRENALS:
SUDMATTE, v u v vrenvneaenaneanens (5) (5) (5) (5) (8) (5) (5) (5)
lo visiple Lesions. . . 3 4 5 5 & 3 5 5
BMBLL & ivvvavnrnsensnsassssssasssiosasansseananronans ° 1 0 0 o o 0 0
AORTA:
SubmMitted. vevavnns . (s) (5) (5) (5) (8} (8) (s) s)
No visible Lesions. . . 5 3 3 3 5
Irregular SUPrTACe ..c.coseserosseiososssiasssnsianass o ] 2 0 o o o o
ERATN:
submitted. ... . (5) (5) (5) (5) (5) (5) (5) (5)
No Visible LESIONS..e.vvveverannn, 13 5 5 5 & 3 5 5
CECUM;
0 1 R o (8) (5) (8) (5) (8) (5) (5) 5)
NO Visible LC€SiONS.ieicsstrerasnerosasanrsncnssionnss 3 5 5 5 & 3 5 5
coLOM:
SUDMATTEU . v 4 vt vseavntassnsnsassarosasanssnsnnsronans (5) (5) (8) (5) (8) (5) (5) (5)
NO ViSible LESIONS. . viuvurrerasnaionasanisnssanronees 13 5 5 5 & 3 5 5
DUODENUM;
submitted (5) (5) (5) (5) (5) (&) (5) (&)
NO Visible LESLONS. . eieessvarannes 5 5 5 5 s 3 5 5
JEJUNUM;
SUDMLTTEA. vuvurernnrarosnasorasnsrosasnnssnssnaronans (s) (5) (8) (5) (5) (5) (5) (5)
Ho Visinle LESIONS. ... ... .. ... ..o .iuinia i 3 4 s 5 & 3 5 s
DIVErtiCULUM 4uvvvnrarannsnorasneinsasanssnsnnsionnns o 1 o 0 [} ] 0 o
ILEUM:
SUDMITTRM. v u vt ve s v aeasneaseainsasanteeanonineans (s) (5) (5) (5) (5) (5) (5) (5)
NO ViSIDIE LESIONS. vt vuvurnrvnvn e ananinennoninnnns 3 5 5 5 & 5 5 5
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GROUP 1: Control HS

GROUP 2: Control ZM

GROUPS 3 and 4: Paricalcitol Hospira
GROUPS § and 6. Zemplar®

BEST AVAILABLE COPY

INCIDENCE OF GROSS PATHOLOGY

Date: 08/02/11 11:4

Aemoval Asason: Recovery

Nunper of Aninals on Study :
Nunober of Aninals Completed:

EPIDIDYNIDES;
Submitted. ... ...........
No Visiple Lesions......... ceranaes
SMAll ..vivananninininaanas

ESOPHAGUS:

Submitted.aeean s
No Visible Lesions

EYES:
Submitted. . .
NO V1siDle LEs1oNns.....

FEMUR & MAAROW;
subnittea
No Visiple Lesions

HEAAT;
SUDIMATTEG. cuvaeeinnvnas
No visiple Lesions.....

KIONEYS;
submittea
No visible Lesions.....
Depressed area
Dilation, pelvis ......
Pale discoloration ....
Irregular surtace .....

LIVER;
Submitted. . .oeeen .,
No visible Lesions.........
Enlargenent ..
Firl ..vovvnaes .
Mottled .......0unn

Reference ID: 3028604
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memeeeeeeemeeeees MALES s-eeieieseiieioios eeieiicaaooo. FEMALES ---iaiaioniaiao
Group 1 Group z Graoup 4 Group o Group 1 Group 2 Group 4 Group ©
Q 0 10 10 0 0 10 10
3 5 5 5 & 3 5 5
(€) i5) ) (8) (&) (E) (58) (&)
({3} (5) (8) (5) (- (-] (-) (-)
3 4 5 5 - - - -
0 1 0 0 - - - -
(5] (5) (5) (5) (8] (5) (5) (5)
3 5 5 5 & 3 5 5
i5) 5) (5) (5) 5) (5) (5) (5)
6 5 5 ) 6 6 5 5
(5] 5) (5) (8) 8] 8] (8) (8)
3 5 5 s 3 3 5 5
5] 5) 8) (8) (8) (5) (8) (5)
3 5 5 5 6 3 5 5
5) (5) (5) 5) (8] (5) (5) 5)
3 4 3 4 3 3 4 5
o o 1 o o o o o
o 1 1 1 o o 1 o
0 0 1 0 0 0 0 0
4] [+] 1 1 0 1] 0 s}
(5) (5) (5) (5) (5] (s) (5) (8)
4 4 4 5 & 3 5 5
o o 1 o o o o o
o 1 1 o o o o o
0 1 1 0 0 0 [+] s}



Reviewer: Parvaneh Espandiari NDA No. 201657

BEST AVAILABLE COPY

GROUP 1: Control HS
GROUP 2. Control ZM
GROUPS 2 and 4: Paricalcitol Haspira 71332 - INCIDENCE OF GROSS PATHOLOGY Date: 08/02/11 11:48

GROUPS 5 and 6. Zemplar®

Acmoval Acason: Recovery
Group 1 Group 2 Group 4 Group 6 Group 1 Group 2 Group 4 Group 6

[ o 10 10 0 0 0 10
Nunber of Animalc on Study @ 3 13 5 & 3 3 13 5
Nunoer of Animals Completed: () (5) (51 (5) 8) (8) (8) (5]
LIVER: (continued)
RA1SEO AMEA cevvreerccessoranarsensrasasionsoarasnnse 1 o 0 0 o 0 o 0
LN, ERONCHIAL:
Submitted.. .. ) (0) (1} (&) (o) (0) (n (0]
No Visible Lesions 0 o o o o o [} o
EN1Argenent ...... 0 ] 1 1 o ] 1 0
LN, ILIAC;
BUDMLTLCO. s ceaurraensoassarasarnesssasasionssarasnnns () (0) 2 (1) i) () (1) (0]
NO VisSiDle LeSiONS.....cvvvrvvervnnnnasosioninaronnnns 0 ] 0 0 o ] Q 0
ENLAFGEMENT «euuveetooarnssasarossssasnsionssasasnans 0 0 2 1 ] 1 1 0
LN, MANDIBULAR:
SUDMLTLEOes coceorecssccssosasassenanascsisarsasasncse (s) (5) (51 (5) i8) (5) (5) (5]
NO ViSiD1e LeSIONS...vvr e vanrnannsananransvarnnnans 5 5 5 5 4 5 5 4
ENLAFGEMENT .uuvvevrinarnarasarossssasasisnrsesanaans 0 ] 0 0 1 ] [} 1
LN, MESENTERIC;
BUDMLITLCOe s ceausraarconssoranassenasasasionsoasasnnne () (5) (5] (5) i8) (5) (5) (5]
MO VISIDIE LBSIONS. .0 uut v ivatcnnranasrnrnasaans 5 5 5 5 & 5 5 5
LN, PANCAREATIC:
SUDMLTLBO. s coceoreccsccssosasassenanascaisanrsasasnnse 0) (1 (2 (0) o) 0 (9] (11
NO VIZSiDIC LESION3.ttuarasararnasnsananinnrnarannans o o ] 0 o o o o
Enlargement .......... ... ... ..c..ccceciccicncaanaa- o 1 2 o o o [} 1
LUNGE;
SUDMLITLRO. s ceceeraercanscoresarsensrasaciossoannannne () (8) (51 (5) i8) (5) (£3] (5]
NO VisSiDle LeSiONS.tieerteserarsenssasasionrvsarasnnns 5 5 4 4 s 5 5 4
DAFK P23 . L. o a 1 1 o o a o
PAle @r28 svvevnrenrirartaraneiassarananisntoarannans 0 o Q0 0 o 0 [} 1
NAMNARY GLAND:
BULMLITEEO.s ceauroaensonssasasarnenarasesionssarasnnns (s) (5) (51 (5) i8) (s5) (5) (5]
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BEST AVAILABLE COPY

GROUP 1: Control HS
GRQUP 2: Control ZM
GROUPS 3 and 4; Paricalcitol Hospira 71332 - INCIDENCE OF GRO32 PATHOLOGY Date: 08/02/11 11:45

GRQOUPS 5 and 6: Zemplar®

------------------ MALES == --essecosameann cocemoenoionaoios FEMALES -----c--meeoeannn
Removal Reason: Recovery
Group 1 Group 2 Group 4 Group 6 Group 1 Group 2 Group 4 Group 5
0 1] 10 10 0 0 10 10
Nunber of Animals on Study : 3 £ s £ s 3 3 s
Nunoer of Animels Completed: s) (5) (5) (5) (5) {8) (5) (5]
NAMMARY GLAND: (continued)
NO V1S1D1€ LESLONS.. e veurrernnannsionsnssssannsanss 5 & s s 5 B 5 5
OPTIC NEAVES;
LT L B - 5) (5) 5) (&) (5) 13 (5) (5]
Mo visible Lesions......... ...l 3 3 s [ s 3 5 s
OVARIES:
SUDBItEOO. c et eevracsasronssasconscssssasnsassacasnass - (-) (-) (-) (5) &) (5) (=
NO VISIDIE LESLOMS .t et ivrararionanasssnnsrnssanannnsse - - - - 5 5 5 5
PANCREAS ;
T s e - 8) (8) 5) (&) (s) {8) (8) (5]
Mo vicible Leeions.... . 3 3 3 3 s E 13 4
MOTTLED tvivraerennnas [¥] 0 0 (] o ] 0 1
PARATHYROIDS;
SUDMLITT20. v uvauvanns 18) (§) 5) (&) (5) {8) (5) 5]
Wo visinle Lesions.... [ 5 5 5 5 [ 5 5
PITUITARY;
submitted. €) (£) (s) (€) () 1€} (&) (8]
NO visinile Lesions.... ceees 5 6 5 s 5 [ 5 5
PROSTATE;
Submitted. ... vevenan 6) (8) (8) (&) (-) {-) () (-]
Mo visinle Lesiecns.... 3 3 s B - - - -
RECTUN:
SUDRATEOO. v et aereuanas &) (&) &) (&) (&) &) (&) &)
NO V1siDle Leslons.... [ 6 5 3 5 [ 5 5
3G, MANDISULAR;
SUbRitted.  vvverans 6) (&) (8) (&) (5) {6) (5) (5]
Ho viciple Leeions.... 3 3 g g s E 13 3

GROUP 1: Control HS

GROUF 2. Control ZM
GROUPS 2 and 4: Paricalcitol Hospira 71332 - INCIDENCE OF GROSS PATHOLOGY Date: 08/02/11 11:45

GROUPS 5 and 6. Zemplar®

- MALES -- -- FEMALES --
Removal Asason: Recovery
Group 1 Group 2 sroup 4 Group & Group 1 Group 2 Group 4 Group 6
Q 0 10 10 Q 0 10 10
Humoer of Animels on Study : 5 5 5 5 = 5 5 5
Numper of Animals Completed: (€) (&) (3] (&) (€) ({3} (5) (&)
SCIATIC NEAVE;
SUBMITERA . L.t e e e e () (5) (51 (5) 15 (5) (5) (5)
NO V1S1D1E LESLONS. . et vevurarannansrosssnsvasionsnass 5 5 5 5 & 6 5 5
SEMINAL VESICLES:
BT 13 T (8) (5) (54 (5) =) (-) (-) ()
No Visible LESioNs..eisesirnrarnansiansansianinarnans 3 5 5 5 - - - -
SKELETAL MUSCLE;
Submitted (6) (&) (3] (&) (E) (€) (5) (&)
No Visinle Lesions. 5 5 5 [3 3 5
SKIN & SUBCUTIE;
Submitted (58) (5) (5] (5) (8) (5) (5) (5)
No visiole Lesions....... . . 5 5 5 5 e 5 5 5
SC, CERVICAL:
Submitted (5) (5) 51 (5) s) (5) (5) (5)
No Visiple Leeicns....... E 3 5 3 3 3 3 3
JPLEEN;
Submitted........ (E) (&) (51 (&) (E) (&) (5) (&)
No Visinle Lesions. 5 3 5 € 3 5
Enlargement ... .. a o 2 o o o o o
STERNUM & MARROW;
submitted (5) (5) (51 (5) (&) €) (&) 5)
Mo Visinle Lesions....... E 3 5 5 3 [3 3 5
STOMACH;
Submitted................ (€) (58) (5} (8) (&) (8) () (5)
No V1sinle Leslons. . ] 5 3 4 & 13 5 5
Thickening ...... . Q o 2 1 o o [+] 0
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Reviewer: Parvaneh Espandiari NDA No. 201657
BEST AVAILABLE COPY

GROUP 1. Conlrol HS

GROUP 2: Control ZM

GROUPS 2 and 4: Paricalcitol Hospira 71382 - INCIDENCE OF GROSS PATHOLOGY Date: 08/02/11 11:45
GROUPS £ and 6: Zemplar®

------------------ WALES ---=--=e=vm=mmemes aomceeeceacecaee FEMALES ---c-scmmmnmmanan
Removal Reason: Recovery
aroup 1 Group 2 aroup # aroup 6 aroup 1 aroup 2 Group 4 group &
0 [ 10 10 [} [} 10 10
Humper of Animals on Study @ 5 5 5 5 5 5 5 5
Numpsr of Animals Completed: (&) (&) 1&8) (&) (&) (&) [{] (&)
TESTES:
SUDMATEEA . s 4 e ns seraenasnansnasnansnasasnsnssassnnssn (&) (5) 15) (5) () ) ) i)
NO VISID1E LESIONS...ivueivinasnnnrsanannrarsasannnss 5 4 5 5 - - - -
LT 1 0 1 0 Q - - - -
SOTT t.ieitinacntnrsananns TR tessssiassasanaien o 1 [s] ]
THYMUS;
SUBMATESA L. oo e (s) (5) 5) (5) (&) () (5) (8)
NO Visible LESIONS..aseerasirannaninasssnsnssannnninn 5 4 4 3 5 5 5 5
DArK @r€@ .iveeerorsanenncnsnosnnnssasannssssnsannnss 0 0 1 1 o 0 4] 0
DArK TOCUS teccerersacsanncssvasnnnssasasnnsssnsannsse 0 1 0 1 0 0 0 0
THYROLD GLAND;
submitted... () (5) 5) (5) (8) (5) (5} i8)
NO Visible Le2iON8..eseerarirannaninasssnsnssannaninn 13 5 5 & 3 13 & &
TONGUE;
SUBMATESM oL oo e e (s) (5) (5) (5) (&) (s) (5) (8)
No visivle Lesions 5 5 5 5 8 5 5 5
TRACHEA:
GUDMATEC £ 44 v s ee et aamaae o ns saneanssanaanensraaeansnn (5) (5) {5) (5) (5) (5) (5) (5)
NO V1iS1D1le LESIONS..uuveveevrvasnnnrsanannrosnnsannnss 5 5 5 5 5 5 5 5
URINARY BLADDER;
SubmiTted... (5) (5) 18) (8) (8) (5) (5) (5)
NO VisiBle LeSiONS......evviveninninanansnnisnnnnniss 5 5 5 5 5 5 5 5
UTERUS;
SUDMATEEd. .t veeetersanenncssnasnnnssasannsassasannnss () (-) - (-) (8) (5) (5) i5)
No Vieible LESiONE. . ciuiiuritannuniasatnsatsanannins - - - - 3 13 3 &
VAGINA;
SUBMITEEO . L L oo e e (-) (-) (=) (-) (8) (5) (5) (5)
Ko Visible LE3iona..veeivivivaananinanas . - - - - 5 5 5 5

CRQUF 1: Control HS
GROUP 2: Control ZM
GROUPS 3 and 4: Paricalcitol Hospira 71332 - INCIDENGE OF GROSS PATHOLDGY pate: 08/02/11 11:45

GRQOUFS 5 and 6: Zemplar®

Rznoval Re2ason: Recovery

Group 1 Group 2 Group 4 Group € Group 1 Group 2 Group 4 Group 6

0 o o 10 o 0 0 10

Numper of Animals on Study @ 5 5 5 5 & 3 & 5

Numper of Animals Completed: (&) (5) &) (&) (&) (&) (&) (5]

INFUSION SITE:

Supnitted. . (5] (5) (5 8) (5) (5) (&) (5]
No visiole Lesions . 4 2 0 1 3 2 2 3
Dark material ... . ] ] 0 2 o o 1 Qo
Pals material . . 1 3 4 3 2 3 1 2
TRACKENING L. i 0 o 1 ] o ] [} 1
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This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.

PARVANEH ESPANDIARI
10/13/2011

KAREN L DAVIS BRUNO
10/13/2011
see Pharm/Tox TL memo also
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PHARMACOLOGY/TOXICOLOGY FILING CHECKLIST FOR
NDA/BLA or Supplement

NDA Number: 201657

Drug Name: Paricalcitol Injection, 2 NDA Type: 505(b)2

mcg/m and Smcg/mL

Applicant: Hospira, Inc. Stamp Date: 07 April 2011

Indication: Prevention and treatment of secondary
hyperparathyrodism associated with chronic kidney
disease Stage 5

Content Parameter

Yes

No

Comment

1 |Is the pharmacology/toxicology section
organized in accord with current regulations
and guidelines for format and content in a
manner to allow substantive review to
begin?

Section 4.2.3. Toxicology

2 |Is the pharmacology/toxicology section
indexed and paginated in a manner allowing
substantive review to begin?

3 |Is the pharmacology/toxicology section
legible so that substantive review can
begin?

4 |Are all required (*) and requested IND
studies (in accord with 505 b1 and b2
including referenced literature) completed
and submitted (carcinogenicity,
mutagenicity, teratogenicity, effects on
fertility, juvenile studies, acute and repeat
dose adult animal studies, animal ADME
studies, safety pharmacology, etc)?

Due to different concentrations of’ ®® propylene

glycol in the RLD, Zemplar®, and in the new product,
Hospira Paricalcitol, a bridging 4-week repeat dose
intravenous (bolus) toxicity study with the 2-week
recovery period in SD rats was conducted.

5 |If the formulation to be marketed is
different from the formulation used in the
toxicology studies, have studies by the
appropriate route been conducted with
appropriate formulations? (For other than
the oral route, some studies may be by
routes different from the clinical route
intentionally and by desire of the FDA).

The repeat-dose toxicity study was conducted with: the
appropriate route of administration (intravenous bolus
injection via a surgically implanted intravenous
catheter); and the same formulation that the new product
will be marketed.

6 |Does the route of administration used in the
animal studies appear to be the same as the
intended human exposure route? If not, has
the applicant submitted a rationale to justify
the alternative route?

7 |Has the applicant submitted a statement(s)
that all of the pivotal pharm/tox studies
have been performed in accordance with the
GLP regulations (21 CFR 58) or an
explanation for any significant deviations?

8 |Has the applicant submitted all special
studies/data requested by the Division
during pre-submission discussions?

Not Applicable

File name: 5 Pharmacology Toxicology Filing Checklist for NDA BLA or Supplement

010908
Reference ID: 2943853




PHARMACOLOGY/TOXICOLOGY FILING CHECKLIST FOR
NDA/BLA or Supplement

Content Parameter

Yes

No

Comment

Are the proposed labeling sections relative
to pharmacology/toxicology appropriate
(including human dose multiples expressed
in either mg/m?2 or comparative
serum/plasma levels) and in accordance
with 201.57?

The proposed labeling is the same as the labeling of the
RLD and data express human dose multiples in mg/m?.

10

Have any impurity — etc. issues been
addressed? (New toxicity studies may not
be needed.)

11

Has the applicant addressed any abuse
potential issues in the submission?

12

If this NDA/BLA is to support a Rx to OTC
switch, have all relevant studies been
submitted?

Provided a nonclinical toxicity bridge study to the RLD
is sufficient.

IS THE PHARMACOLOGY/TOXICOLOGY SECTION OF THE APPLICATION

FILEABLE? __ Yes \___

If the NDA/BLA is not fileable from the pharmacology/toxicology perspective, state the reasons

and provide comments to be sent to the Applicant.

Please identify and list any potential review issues to be forwarded to the Applicant for the 74-

day letter.

Parvaneh Espandiari, Ph.D

Reviewing Pharmacologist Date
Karen Davis-Bruno, Ph.D
Team Leader/Supervisor Date

File name: 5 Pharmacology Toxicology Filing Checklist for NDA BLA or Supplement

010908

Reference ID: 2943853




This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.

PARVANEH ESPANDIARI
05/09/2011

KAREN L DAVIS BRUNO
05/09/2011
P/T filing memo
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