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_/éDEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

Food and Drug Administration
Rockville, MD 20857

TRANSMITTED BY FACSIMILE

Makoto Nishimura, Ph.D.
President and CEO
Astellas Pharma US, Inc.
Three Parkway North
Deerfield, II. 60015

RE: NDA #50-708 and 50-709
Prograf (tacrolimus capsules and injection)
MACMIS ID #14259

WARNING LETTER

Dear Dr. Nishimura:

The Division of Drug Marketing, Advertising, and Communications (DDMAC) has reviewed a
professional journal advertisement (ad) for Prograf (tacrolimus capsules and injection) submitted by
Astellas Pharma US, Inc. (Astellas) under cover of Form FDA 2253. The ad is false or misleading
because it makes unsubstantiated superiority claims and minimizes the risks associated with Prograf.
Thus, the journal ad misbrands the drug in violation of the Federal Food, Drug, and Cosmetic Act (the
Act), 21 U.S.C. §352(n) and FDA implementing regulations. See 21 C.F.R §§202.1(e)(5)(1) & (6)(ii).

Background

According to the Indications and Usage section of the FDA-approved product labeling that was in
effect when the ad was disseminated (PI), Prograf is indicated for:

[T]he prophylaxis of organ rejection in patients receiving allogeneic liver or kidney
transplants. It is recommended that Prograf be used concomitantly with adrenal
corticosteroids. Because of the risk of anaphylaxis, Prograf injection should be reserved
for patients unable to take Prograf capsules orally.
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The PI for Prograf contains the following boxed waming:

WARNING
Increased susceptibility to infection and the possible development of lymphoma may result
from immunosuppression. Only physicians experienced in immunosuppressive therapy and
management of organ transplant patients should prescribe Prograf. Patients receiving the drug
should be managed in facilities equipped and staffed with adequate laboratory and supportive
medical resources. The physician responsible for maintenance therapy should have complete
information requisite for the follow-up of the patient.

The Warnings section of the PI contains additional risk information, some of which is in the form of
bolded warnings. They include (in pertinent part):

Insulin-dependent post-transplant diabetes mellitus (PTDM) was reported in 20% of
Prograf-treated kidney transplant patients without pretransplant history of diabetes
mellitus in the Phase III study.... Black and Hispanic kidney transplant patients were at
an increased risk of development of PTDM.

Insulin-dependent post-transplant diabetes mellitus was reported in 18% and 11% of
Prograf-treated liver transplant patients and was reversible in 45% and 31% of these
patients at one year post transplant, in the U.S. and European randomized studies,
respectively.... Hyperglycemia was associated with the use of Prograf in 47% and 33% of
liver transplant recipients in the U.S. and European randomized studies, respectively, and may
require treatment (see ADVERSE REACTIONS).

Prograf can cause neurotoxicity and nephrotoxicity, particularly when used in high doses.
Nephrotoxicity was reported in approximately 52% of kidney transplantation patients and in
40% and 36% of liver transplantation patients receiving Prograf in the U.S. and European
randomized trials, respectively (see ADVERSE REACTIONS). More overt nephrotoxicity is
seen early after transplantation, characterized by increasing serum creatinine and a decrease in
urine output. Patients with impaired renal function should be monitored closely as the dosage
of Prograf may need to be reduced. In patients with persistent elevations of serum creatinine
who are unresponsive to dosage adjustments, consideration should be given to changing to
another immunosuppressive therapy. Care should be taken in using tacrolimus with other
nephrotoxic drugs. In particular, to avoid excess nephrotoxicity, Prograf should not be
used simultaneously with cyclosporine. Prograf or cyclosporine should be discontinued at
least 24 hours prior to initiating the other. In the presence of elevated Prograf or
cyclosporine concentrations, dosing with the other drug usually should be further
delayed.

Mild to severe hyperkalemia was reported in 31% of kidney transplant recipients and in 45%
and 13% of liver transplant recipients treated with Prograf in the U.S. and European
randomized trials, respectively, and may require treatment (see ADVERSE REACTIONS).
Serum potassium levels should be monitored and potassium-sparing diuretics should not
be used during Prograf therapy (sce PRECAUTIONS).
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Neurotoxicity, including tremor, headache, and other changes in motor function, mental status,
and sensory function were reported in approximately 55% of liver transplant recipients in the
two randomized studies. Tremor occurred more often in Prograf-treated kidney transplant
patients (54%) compared to cyclosporine-treated patients. The incidence of other neurological
events in kidney transplant was simtlar in the two treatment groups (see ADVERSE
REACTIONS). Tremor and headache have been associated with high whole-blood
concentrations of tacrolimus and may respond to dosage adjustment. Seizures have occurred in
adult and pediatric patients receiving Prograf (see ADVERSE REACTIONS). Coma and
delirium also have been associated with high plasma concentrations of tacrolimus.

The Precautions section of the PI states (in pertinent part):
General

Hypertension is a common adverse effect of Prograf therapy (see ADVERSE REACTIONS).
Mild or moderate hypertension is more frequently reported than severe hypertension.
Antihypertensive therapy may be required; the control of blood pressure can be accomplished
with any of the common antihypertensive agents.

Myocardial Hypertrophy

Myocardial hypertrophy has been reported in association with the administration of Prograf,
and 1s generally manifested by echocardiographically demonstrated concentric increases in left
ventricular posterior wall and interventricular septum thickness. Hypertrophy has been
observed in infants, children and adults.

In patients who develop renal failure or clinical manifestations of ventricular dysfunction while
recetving Prograf therapy, echocardiographic evaluation should be considered. If myocardial
hypertrophy is diagnosed, dosage reduction or discontinuation of Prograf should be considered.

In addition, the Clinical Studies section of the PI states (in pertinent part):
Kidney Transplantation

Prograf-based immunosuppression following kidney transplantation was assessed in a Phase I1I
randomized, multicenter, non-blinded, prospective study. There were 412 kidney transplant
patients enrolled at 19 climcal sites in the United States. Study therapy was initiated when
renal function was stable as indicated by a serum creatinine < 4 mg/dL (median of 4 days after
transplantation, range 1 to 14 days). Patients less than 6 years of age were excluded.

There were 205 patients randomized to Prograf-based immunosuppression and 207 patients
were randomized to cyclosporine-based immunosuppression. All patients received
prophylactic induction therapy consisting of an antilymphocyte antibody preparation,
corticosteroids and azathioprine. Overall one year patient and graft survival was 96.1%
and 89.6%, respectively, and was equivalent between treatment arms (emphasis added).
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Because of the nature of the study design, comparisons of differences in secondary endpoints,
such as incidence of acute rejection, refractory rejection or use of OKT3 for steroid-resistance
rejection, could not be reliably made.

Unsubstantiated Superiority Claims

The ad presents the following claims regarding the superiority of Prograf to another therapy. The ad
claims, “STABLE RENAL FUNCTION S5-year study... demonstrated minimal change in serum
creatinine throughout Prograf treatment (median serum creatinine mg/dL: 1.4 Prografvs 1.7
cyclosporine; P=0.0014).”" (emphasis original) The ad goes on to state, “FAVORABLE
CARDIOVASCULAR PROFILE Significantly fewer Prograf-treated patients required
antihypertensive (#=0.047) and antihyperlipidemia (P<0.001) medications than cyclosporine-treated
patients in the 5-year trial.”! (emphasis original) These claims are misleading because they suggest
that Prograf is associated with fewer abnormalities of renal function, blood pressure, and lipids than
cyclosporine when this has not been demonstrated by substantial evidence or substantial clinical
experience.

The reference cited to support these claims does not constitute substantial evidence or substantial
clinical experience. Serum creatinine and the use of antihypertensive and antihyperlipidemia
medications were not primary efficacy endpoints in this study. Instead, these endpoints were reported
as part of post hoc analyses of safety and adverse event data collection and are not sufficient to support
the aforementioned claims.

The ad contains two headlines “PRO-GRAFTED FOR LONG TERM SUCCESS” and
“SUPERIOR REJECTION PREVENTION?” that when taken together conflict with language in
your approved labeling. This presentation is misleading because it suggests that Prograf is better or
more effective than cyclosporine in preventing organ rejection at one year and long term after renal
trangplantation when this has not been demonstrated. The primary endpoints of the study cited in the
ad (and described in the Clinical Studies section of the PI) as support for these claims were overall one
year patient and graft survival. Prograf was not superior to cyclosporine on these endpoints even
though the study showed a statistically significant difference between Prograf and cyclosporine in
regards to biopsy-confirmed acute rejection at one year. In such a case, a secondary endpoint such as
biopsy-confirmed acute rejection at one year cannot support a conclusion of superiority, As stated in
the Clinical Studies section of the PI, “Because of the nature of the study design, comparisons of
differences in secondary endpoints, such as incidence of acute rejection, refractory rejection or use of
OKTS3 for steroid-resistant rejection, could not be reliably made.”

Minimization of Risk

The ad also is false or misleading because it suggests that Prograf is safer than has been demonstrated
by substantial evidence or substantial clinical experience. As discussed above, the ad includes the

"Pirsch I, Miller J, Deierhoi MH, et al. A comparison of tacrolimus (FK506) and cyclosporine for immunosuppression after cadaveric
renal transplantation. Transplantation. 1997;63(7):977-983.

?Vincenti F, Jensik SC, Filo RS, etal. A long-term comparison for tacrolimus (FK506) and cyclosporine in kidney transplantation:
evidence for improved allograft survival at five years. Transplantation. 2002;73(5):775-782.
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claim, “FAVORABLE CARDIOVASCULAR PROFILE.” (emphasis original) This claim
misleadingly minimizes the cardiovascular risks associated with Prograf therapy. As stated in the
Precautions section of the PI, “Hypertension is a common adverse event of Prograf therapy.”
(emphasis added) Hypertension is a common cardiovascular disease disorder and is a major risk factor
for the development of heart disease, stroke, and kidney disease. In addition, the PI contains
precautions regarding this and other cardiovascular events, such as myocardial hypertrophy.

Similarly, the claim, “STABLE RENAL FUNCTION” misleadingly minimizes the nephrotoxicity
associated with Prograf therapy. Specifically, this claim suggests that patients taking Prograf will have
stable renal (kidney) function. However, the PI includes Warnings regarding the potential for
nephrotoxicity (toxicity to the kidney cells) with Prograf therapy. The Warnings section of the PI,
states, “Nephrotoxicity was reported in approximately 52% of kidney transplantation patients and in
40% and 36% of liver transplantation patients receiving Prograf in the U.S. and European randomized
trials....” The PI further indicates, “More overt nephrotoxicity is seen early after transplantation,
characterized by increasing serum creatinine and a decreased urine output. Patients with impaired
renal function should be monitored closely as the dosage of Prograf may need to be reduced.” This
claim serves to minimize this important risk information.

We note that effectiveness claims are presented using large, bolded headers and with a significant
amount of white space around them. However, the risk information is presented in the bottom half of
the ad in a difficult to read font and typography. While we note that there is risk information regarding
nephrotoxicity and hypertension in the lower part of the ad, this presentation is not sufficient to
overcome the misleading suggestion that Prograf is safer than has been demonstrated, and results in a
minimization of the risks.

Conclusion and Requested Action

The journal ad makes unsubstantiated implied superiority claims and minimizes the risks associated
with Prograf in violation of the Act (21 U.S.C. §352(n)) and FDA implementing regulations. See 21
C.F.R §§202.1(e)(5)(1) & (6)(ii).

DDMAC requests that Astellas immediately cease the dissemination of violative promotional
materials for Prograf such as those described above. Please submit a written response to this letter on
or before September 15, 2006, stating whether you intend to comply with this request, listing all
violative promotional materials for Prograf, such as those described above, and explaining your plan
for discontinuing use of such materials. Because the violations described above are serious, we
request, further, that your submission include a plan of action to disseminate truthful, non-misleading,
and complete corrective messages about the issues discussed in this letter to the audience(s) that
received the violative promotional materials. Please direct your response to me at the Food and Drug
Administration, Division of Drug Marketing, Advertising, and Communications, 5901-B Ammendale
Road, Beltsville, MD 20705, facsimile at (301) 796-9877. In all future correspondence regarding this
matter, please refer to MACMIS ID #14259 in addition to the NDA number. We remind you that only
written communications are considered official.
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The violations discussed in this letter do not necessarily constitute an exhaustive list. It is your
responsibility to ensure that your promotional materials for Prograf comply with each applicable
requirement of the Act and FDA implementing regulations.

Failure to correct the violations discussed above may result in FDA regulatory action, including
seizure or injunction, without further notice.

Sincerely,
{See appended electronic signature page}

Thomas W. Abrams, R.Ph., M.B.A.
Director

Division of Drug Marketing,
Advertising, and Communications



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

Thomas Abrams
8/31/2006 03:19:50 PM
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tacrolimus capsules

tacrolimus injection (for intravenous infusion only)
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The following Is a brief. y: see current package insert for ¢ lete Inf
WARNING
Increased susceptibility to infection and the passible development of lymphoma may result from immunosuppes-
sion. Only physicians i in i ive therapy and of ergan lant patients

should prescribe Prograﬂ Patients recaiving the'drrug should be managed in facilities equipped and staffed with
adequate laboratory and supportive medical resources. The physician respensible for maintenance therapy should
have complete information requisite for the follow-up of the patient.

Drugs that may decrease tacrolimus blood conc jons: Anticonvul 1 pine, phenol p in;
imicrobials: rifabutin, caspofungin, rifampin; Herbal Preparations: St, John's Wort; Qther Drugs: sirolimus.

This list of drugs is not all-inclusive.

St John's Wort (Hypericum perforatum) induces CYP3A4 and P-glycoprotein, Since tacrolimus is a substrate for CYP3A4,
there is the potential that the use of 5t. John's Wort in patients receiving Prograf could result in reduced tacrolimus levels,

Interaction studies with drugs used in HIV therapy ﬁve not been conducted. However, care shauld be exercised whan
druggs that are nephrotoxic {8.9., ganciclovir) or that are metabolized by CYP3A (e.g., neffinavir, ritonavir) are administered
concomitantly with tacrolimus, Tacrelimus may affect the pharmacokinetics of ather drugs {e.q., phenytoin) and increase their
concentration. Grapefruit juice affects CYP3A-mediated metabolism and should be avoided.
Other Drug Interactions
Immunosuppressants may affect vaccination. Therefore, during treatment with Prograf, vaccination may be less effective. The
e of live vaccines should be avoided; live vaccings tay include, but are not limited to, measles, murnps, rubella, oral polio,
BLG, yellow fever, and TY 21a typhoid,'
Carci is, Mutagenesis, and Imp of Fertility
An increased incidence of malignancy i« a recognized complication of immunosuppression in recipients of organ transplants.
The most commeon forms of neoplasms ate non-Hodgkin's lymphomas and carcinomas of the skin. As with ather immuno-

INDICATIONS AND USAGE:

therapies, the risk of malignancies in Prograf recipients tmay be higher than in the normal, heatthy population.

Prograf is indicated for the praphylaxis of argan rejection in patients receiving allogeneic liver or kidney pl

It is recommended that Prograf be used concomitantly with adrenal corticosteroids. Because of the risk of anaphylaxis,

Prograf injection should be reserved for patients unable to take Prograf capsules orally,

CONTRAINDICATIONS:

Prograf is contraindicated in patients with a hypersensitivity to tacrolimus. Pragraf injection is cantraindicated in patients

with a hypersensitivity to HCO-60 {polyoxyl 60 hydrogenated eastor oil),

WARNINGS: {Sea boxed WARNING)

Insulin-dependent post-transplant diabetes mellitus {(PTDM) was reported in 20% of Prograf-treated kidney

transplant patients without pretransplant history of diabates mellitus in the Phase Ill study. The median time to

onset af PTDM was 68 days. Insulin dependence was reversible in 15% of these PTDM patients at one year and

in 50% at two years post transplant. Black and Hispanic kidney transplant patients were at an increased risk

of development Jof PTDM.
theulin-d t nast.

diah

Insulin-dep post mellitus was reported in 18% and 11% of Prograf-treated liver
transplant patients and was reversible in 45% and 31% of these patients at ohe year post transplant, in the U.5.
and European randomized studies, respectively, Hyperglycemia was associated with the use of Pragraf in 47% and 33%
of liver transplant recipients in the U.5. and European randamized studies, respectively, and may require treatment {see
ADVERSE REACTIONS),

Prograf can cause neuretaxicity and nephratoxicity, particularly when used in hi?h doses. Nephratoxicity was reported
in approximately 52% of kidney transplantation patients and in 40% and 36% of fiver transplantation patients receiving
Prograf in the U.5. and European randemized trials, respectively (see ADVERSE REACTIONS), Mare avert nephrotexicity is
seen early after transplantation, characterized by inereasing serum creatinine and a decrease in urine output, Patients with
impaired renal function should be monitored closely as the dosage of Prograf may need to be reduced. In patients with
persistent elevations of serum creatinine who are ponsive to dosage adjj consideration should be given to
changing to another immunosuppressive therapy. Care should be taken in using tacrolimus with other nephrotoxic drugs.
In particulay, to avoid excass nephrotoxicity, Prograf should not be used I ly wi ! i

Lym?)hcpmliferative disorders associated with Epstein-Barr Virus infection have been seen. It has been reported that reduc-
tion of diseantinuation of i may cause the lesions ta regress,

No evidence of genotoxicity was seen in bacteriat (Salmonella and £. coli) or mammalian (Chinese hamister lung-
derived cells) in vitro assays of mutagenicity, the in vitro CHO/HGPRT assay of icity, or in vivo c icity assays
performed in mice; tacrolimus did not cause unscheduled DNA synthesis in rodent hepatocytes.

Carcinogenicity studies were carried out in male and female rats and mice. In the 80-week mouse study and in the 104-
week ral study na relationship of tumer incidence to tacrolimus dosage was found. The highest doses used in the mouse and
rat studies were 0.8-2.5 times {mice) and 3.5-7.1 times {rats) the recommended clinical dose range of 0,1-0,2 my/kg/day
when corrected for body surface area.

No impairment of fertility was demanstrated in studies of male and female rats, Tacrolimus, given orally at 1.0 mg/kg
(0.7-1.4X the recommended elinical dose range of 0.1-0.2 ma/kg/day based on body surface area corrections) to male and
female rats, prior to and during mating, as well as to dams during gestation and lactatian, was associated with embryolethal-
i% and with adverse effects on female rermduction, Effects on femnale reproductive function (ﬁnulition) and embryolethat
effects were indicated by a higher rate of pre-implantation loss and inereased numbers of undelivered and nonviable pups,
When given at 3.2 mg/kg (2,3-4,6X the recommended clinical dose range based on bady surface area correction), tacrolimus
was associated with matemal and paternal toxicity as well as reproductive toxicity including marked atverse effects on estrus
cyches, parturition, pup viability, and pup malformations.

Pregnancy: Category C

In repraduction studies in rats and rabbits, adverse effects on the fetus were observed mainly at dose levels that were toxic to
dams, Tacrolimus at ora) deses of 0,32 and 1.0 ma/kg during organcgenesis in rabbits was associated with maternal toxicity
as well as an increase in incidence of abortions; these doses are equivalent to 0.5-1X and 1.6-3,3X the recommended clini-
cal dose range (0.1-0.2 mg/kg) based on body surface area cotrections, At the higher dose only, an increased incidence of
malformations and developmental variations was also seen, Tacrolimus, at oral doses of 3.2 mg/kg during erganogenesis in
fats, was assaciated with matemal toxicity and caused an increase in late resorptions, decreased numbers of live births, and
decreased pup weight and viability, Tacrolimus, given orally at 1.0 and 3.2 mo/g (equivatent to 0.7-1.4X and 2.3-4.6X the
e Jed clinical dose range based on body surface area comectians) to pregnant rats after arganagenesis and during

Cyclosg
Prograf or cycl should be disc i at least 24 hours prior te initiating the other. in the presence of
| 1 Prograf or cyclosy [ dosing with the other drug usually should be further delayed.

Mild to severe hyperkalemia was reparted in 31% of kidney transplant recipients and in 45% and 13% of liver transplant
recipients treated with Prograf in the WS, and European randomized trials, respectively, and may require treatment (see
ADVERSE REACTIONS). Serum potassium levels should be monitered and | ium-sparing diuretics should not
be used during Prograf therapy (see PRECAUTIONS).

Neuratoxicity, including tremor; headache, and other changes in motor function, mental status, and sersory function were
reported in approximately 55% of liver recipients in the two randomized studies. Tremor occumed mare ofter: in
Prograf-treated kidney transplant patients (54%) compared to cyclosparine-treated patients. The incidence of other neuro-
logical events in kidney transplant patients was similar in the two treatment groups (see ADVERSE REACTIONS), Tremar and
headache have been associated with high whele-blood concentrations of tacrolimus and may respond to dosage adjustment.
Seizures have occurred in adult and pediatric patients receiving Prograf (see ADVERSE REACTIONS). Coma and deliriym
also have been associated with high plasma concentrations of tacrolimus,

As in patients receiving other immunasuppressants, patients receiving Prograf are at increased risk of developing ym-
phomas and other malignancies, particularly of the skin, The risk appears to be related to the intensity and duration of
Immmunosuppression rather than to the use of any specific agent. A lymphoproliferative disarder {LPD) related to Epstein-Barr
Virus (EBV) infection has been reported in immunosuppressed organ transplant recipients, The risk of LPD appears greatest in
young children who are at risk for primary EBY infection while immuncsuppressed or who are switched to Pragraf following
long-term immunesuppression therapy, Because of the danger of oversuppression of the immune system which can increase
susceptibility to infection, combination immuniosippeessant therapy should be used with caution,

A few patients receiving Prograf injection have experienced anaphylactic reactions. Although the exact cause of these
reactions is not known, other druge with castor oil derivatives in the formulation have been assaciated with anaphylaxis in a
stmall percentage of patients. Because of this potential risk of anaphylaxis, Prograf injection shoukd be resatved far patients
who are unable to take Prograf capsules.

Patients receiving Prograf injection should be under cantinuous observation for at least the first 3 minutes
follawing the start of the infusion and at frequent intervals thereaftet. If signs or symg of is aceur,
the infusion should be stapped, An aqueous solution of epinephrine should be available at the hedside as well as
a source of oxygen,

PRECAUTIONS:

General

Hypertension is a common adverse effect of Prograf therapy (see ADVERSE REACTIONS). Mild or moderate rgpenension [}

mote frequently reported than severe hypertension. Antihypertensive thetapy may be required; the control of blood prassure

<an be accomplished with any of the common antihypertensive agents. Since tacralimus may cause hyperkalemia, potassium-

sparing diveeties should be avaided. While calcum-channet blocking agents can be effective in treating Prograf-assaciated
rtension, care should be taken since interference with tacrolimus metabalism may require a dosage Teduction (see

Drug Interactions).

Renally and Hepatically Impaired Patients

For patients with renal insufficiency some evidence suggests that lower doses should be used, The use of Prograf in liver

transplant recipients experiencing post-transplant hepatic impaimment may be associated with increased risk of developing

renal insufficiency ralated to high whole-blood levels of tacrolimuz, The patients should be monitored closely and dosage

adjustments should be considered, Sume evidence suggests that lower doses should be uged in these patients.

Myaocardial Hypertrophy

Myacardial hypertrophy has been reported in association with the administration of Prograf, and is generally manifested

lactation, was associated with reduced pup weights.

Nao reduction in male or female fertility was evident.

There are no adequate and well-controlied studies in pregnant women, Tacralimus is transferred across the placenta, The
e of tacralimus during pregnaricy has been associated with heonatal hyperkalemia and renal dysfunction. Prograf should
be used during preghancy only if the potential benefit to the mother justifies potential risk to the fetus.

Nursing Mothers

Since tacrolimus is excreted in human milk, nursing should be avoided.

Pediatric Patlents

Experience with Prograf in pediatric kidney transplant patients is limited. Successful liver transplants have been performed
in pediatric patients (ages up to 16 years) using Prograt, Two randomized active-contralled trials of Prograf in primary liver
tansplantation included 56 pediatric patients. Thirty-one patients were randomized to Prograf-based and 25 to cyclosporine-
based therapies. Additionally, 2 minimum of 122 pediatric patients wete studied in an uncontrolled trial of tacrolimus in living
related donor liver transplantation, Pediatric patients generally raquired higher deses of Prograf to maintain blood trough
concentrations of tacrolimus similar to adult patients.

ADVERSE REACTIONS:

Liver Transplantation

The principal adverse reactions of Prograf are tremor, headache, diarthea, hypertension, nausea, and renal dysfunction, These
occur with oral and IV administration of Prograf and may respond to a reduction in dosing. Diahea was sometimes asso-
ciated with other gastrointestinal camplaints such as nausea and vomiting.

Hyperkalemia and hypomagnesemia have eecurted in patients receiving Prograf therapy. Hyperglycemia has been noted in
many patients; some may require insulin therapy.

Kidney Transplantation
The most commen atverse reactions reported were infection, tremar, hypertension, decreased renal function, constipation,
diarhea, headache, abdominal pain, and insornnia,

Adverse events that occurred in =15% of Prograf-treated liver and kidney transplant patients: NERVOUS SYSTEM: head-
ache, tremar, insomnia, paresthesia; GASTROINTESTINAL: diarhea, nausea, canstipation, vomiting; CARDIOVASCULAR:
hypertension; UROGENITAL: creatinine increased, urinaty tract infection, METABOLIC AND NUTRITIONAL: hyperkalemia,
hypokalemia, hyperglycermia, hypomagnesemia; HEMIC AND EYMPHATIC: anernia; MISCELLANEQUS: abdominal pain, pain,
fever, asthenia, back pain, peripheral edema; RESPIRATORY SYSTEM: dyspnea; SKIN AND APPENDAGES: pruritus, rash.

I addition, among liver transplantation patients: GASTROINTESTINAL: LFT abnormal; anarexia; URGGENITAL: kidney func-
tion abnatmal, BUN increased, oliguria; HEMIC AND LYMPHATIC: leukacytosis, thrombocytopenia; MISCELLANEOUS: ascites;
RESPIRATORY SYSTEM: pleural effusion, atelectasis,

In_addition, among kidney transplantation patients: NERVOUS SYSTEM: dizziness: GASTROINTESTINAL: dyspepsia;
CARDIOVASCULAR: chest pain; METABOLIC AND NUTRITIONAL: hypophosphatemia, hyperlipemia, diabetes mellitus,
edema; HEMIC AND LYMPHATIC: leukopenia; MISCELLANEOUS: infaction; RESPIRATORY SYSTEM: cough increased;
MUSCULQSKELETAL: arthralgia.

Lass Frequently Reported Adverse Reactions
The following adverse events were reported in the range of 3% to less than 15% incidence i either liver o kidney transplant
tecipients who were treated with tacralimus in the Phase Ili comparative trials.

NERVOUS SYSTEM: (se¢ WARNINGS) abnormal dreams, agitation, armnesia, anxiety, confusion, convulsior, depression,
dizziness, emotional lability, eneephalopathy, hallucinations, hypertonia, incoordination, myoclonus, neuropa-
thy, psychosis, somnolence, abnormal thinking; SPECIAL SENSES: abnormal vision, amblyepia, ear pain, otitis media, tinni-
tus; GASTROINTESTINAL: anorexia, cholangitis, cholestatic jaundice, d{spspsia, dysphagia, esophagitis, flatulence, gastritis,

intestinal hemorrhage, GGT increase, Gl perforation, hepatitis, ileus, increased appetite, jaundice, liver damage, liver

hy echocardiographically demonstrated concenttric increases in left ventricular posterior wall and interventricular septum
thickness. Hypertrophy has been observed in infants, children, and adults, This condition appears reversible in most cases fol-

f\mc!ion_test ahnormal, oral moniliasis, regal disardey, stomatitis; CARDIOVASCULAR: angina pectoris, chest pain, deep throm-

lowing dosa reduction or discontinuance of therapy. In a group of 20 patients with pre- and post: echocardi

who showed evidence of myocardial hypertrophy, mean tacrolimus whole blood concentrations during the period prior to
diaamsis of myocardial hypertraphy ranged from 11 to 53 ng/m in infants (N=10, age 0.4 to 2 years), 4 1o 46 gL, in
chikdren (N=7, age 2 to 15 yaars), and 11 to 24 ng/mL in adults (N=3, age 37 ta 53 yeats),

In patients who develop renal failure or dlinical manifestations of ventricular dysfunction while receiving Prograf therapy,
echocardiographic evaluation should be If myocardial yps i , dosage reduction of disconting-
ation of Prograf should be considered,
Information for Patients

Patients should be informed of the need for repeated appropriate laboratory tests while they are receiving Prograf. They
should be given complete dosage instructions, advised of the potential risks during pregnancy, and informed of the increased
rigk of neoplasia. Patients should be informed that changes in dosage should niet be undertaken without first consiing
their ician.

Pat‘lﬂe'\ny:s should be infermed that Pragraf can cause diabetes mellitus and should be advised of the need to see thair
physician if they develap frequent urination, increased thirst, ot hunder, As with other immunosuppressive agents, owing to
the potential risk of malignant skin changes, exposure to sunlight and ultraviolet (U} light should be limited by weating
protective clothing and using a surserean with a high protection factor.

Laboratary Tests

Serum creatinine, potassium, and fasting glucose should be assessed regularly. Routine monitoring of metabalic and hema-
tolegic systems should be performed as clinically warranted.

Drug Interactions

Due te the potential for additive or synergistic impairmenit of renal function, care should be taken when administering Prograf

phy is diag

is, abnormal ECG, g€, hyr stural hyp peripheral vascular disorder, phlebitis, tachyear-
dia, thrombosis, vasodilatation; UROGENITAL: (see WARNINGS) inuria, cystitis, dysutia, | ia, hydronephrosis,
kidney failute, kidney tubular necrosis, nocturia, pyuria, toxie nephropathy, oliguria, urinary frequency, urinary incontinence,
vaginitis; METABOLIC/NUTRITIONAL; acidesis, alkaline phosphatase increased, alkalosis, ALT {SGPT) increased, AST (5GOT)
increased, bicarbonate decreased, bilirubinernia, BUN increased, dehydration, GGT increased, healin?cahﬂormat hypercal-
cemia, hyperchok lemia, hyperlipemia, hyperphosphatemia, hyperuricemia, hypervolemia, hypocakemia, hypaglycemia,
hyp ia, hyp f pof i3, lactic dehydrog increase, weight gain; ENDOCRINE: (see PRECAU-
TIONS) Cushing's syndrome, diabetes mellitus; HEMIC/LYMPHATIC: coagulation disorder, ecchymesis, hypachromic anemia,
leukocytosis, leukapenia, polycythemia, prothrombin decreased, serum iron decreased, thrombocytopenia; MISCELLANEQUS:
abdomen enlarged, abscess, accidental injury, allergic reaction, cellulitis, chills, flu syndrame, generalized edemna, hemnia, peri-
tanitis, phatasensitivity reaction, sepsis; MUSCULOSKELETAL: arthralgia, cramps, generalized spasm, joint disorder, lag cramps,
myalgia, myasthenia, osteaporosis; RESPIRATORY: asthma, branchitis, cough increased, lung disorder, peumotherax, pulmo-
nary edema, pharyngitis, pneumonia, respiratory disorder, rhinitis, sinusitis, voice afteration; $KIN: acne, alopecia, exfoliative
dermatitis, funga) dermatitis, herpes simplex, hirsutism, ski discoloration, skin disorder, skin ulker, sweating,

There have been rare spontaneous reports of myocardial hypertrophy associated with clinically manifested ventricular
dysfunction in patients receiving Pragraf therapy (see PRECAUTIONS—Myocardial Hypertrophy).

Please see the current package insert for complete information regarding adverse effects,
Post Marketing
The following have beet: teported; increased amylase including panereatitis, hearing loss including deafness, leukoencepha-
lopathy, thrombocytopenic purpura, hetmolytic-uremic syndrome, acute renal failure, Stevens-Juhnson syndrome, stomach
uleer, glycosuria, cardiac anﬁy‘rhm ia, QT prolongation, torsades de pointes, and gastroenteritis,
Overd

with drugs that may be associated with renal dysfunction, These include, but are not limited to, g

, amg i-

cin B, and cisplatin. Initial clinieal experience with the co-administration of Prograf and eyclosporine resuited in additiva/syn-
ergistic nephrotoxicity. Patients switched from cyclaspatine to Prograf should receive the first Prograf dose o sooner than
24 hours after the last cyclosporine dose. Dosing may be further delayed in the presence of elevated cyclosporine levels.
Drugs That May Alter Tacratimus Concentratians .
Since tactolimus is metsbolized mainly by the CYP3A enzyme systems, substances known to inhibit these enzymes may
decrease the metabolism or increase bioavailability of tacrolimus as indicated by increased whole blood or plasma concen-
trations, Drugs known to induce these enzyme smms mai/ result in an increased metabolism of tacrelimus or decreased
bioavailability a< indicated by decreased whole blood or plasma con i itoring of blood cone ions and
appropriate dosage adjustments are essential when such drugs are used concomitantly.

Drugs that may increase tacrolimus blood concentrations: Calcium Channel Blockers: dittiazem, nicardipine, nifedipine,
verapamil; Antifungal Agents: clotrimazole, fluconazole, itraconazole, ketoesrazole, voriconazole; Macrolide Antibiot-
ics: clarithromycin, in, troleandomycin; intestinal Prokinetic Agents: ¢isapride, metoclopramide; Othar
Drugs: bremocriptine, chloramphenicol, cimetidine, eyelosporine, danazol, ethinyl estradiol, methylpredhisolone, omeprazole,
protease inhibitors, nefazod ium-aluminum-hydrexid

)
Limited overdosage experience is available, Acute overdosages of up to 30 times the intended dose have been reported.
Almast all cases have been asymptomatic and afl patients recovered with no sequelae. Occasionally, acute averdasage has
been followed by adverse reactions consistent with those listed in the ADVERSE REACTIONS section except in ene case
where transient urticaria and lethargy were obsarved, Based on the poor aqueous solubility and extensive erythrocyte and
plasma rmtein binding, it is anticipated that tacrolimus is not dialyzable to any significant extent; there is no experience with
charcoal hemopertusion. The oral use of activated charcoal has been reported in treating acute overdeses, hut experience
has nat been sufficient to warrant recommending its se, General supportive and i
should be followed in &l cases of overdosage.

Manufactured for: Astellas Phatma US, inc, Deerfield, IL 60015-2548 Rx only

REFERENCE: 1, CDC; Recammendations of the Advisory Committee on Immunization Practices: Uise of vaccines and immune
globulins in persons with altered immunocompetence, MMWWR. 1993;42(RR-4).1-18.
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