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SANGSTAT
Thymoglobulin®

Anti-thymocyte
Globulin (Rabbit)

Sterile Lyophilized Preparation
For Intravenous Use Only
Ry only

WARNING
Thymoglobulin® should onty be used by physicians experienced in immunosuppressive
therapy for the management of renal transpiant patients.

DESCRIPTION

Thymogiobuhn® [Anti-thymocyte Globulin {(Rabbit}] is a purified, pasteurized, gamma immune giob-
ulin, oblaned by immunization of rabbits with human thymocytes. This immunosuppressive praduct
conlains cyloioxic antibodies direcled againsl antigens expressed on human T- lymphocytes.
Thymoglobulin is a sierile, freeze-dried product lor intravenous adminisiration aller reconslitution
wih slerile Waler for Injection, USP (WFI).

Each package conlains two 7 mL vials:

Vial 1: Fresze-Drisd Thymoglobulin Formulalion
Active ingredienl: Anti-thymocyte Globulin (Rabbit) 25 mg

inaclive ingredients: Glycine (50 mg). mannitol (S0 mg), sodium chioride (10 mg)
Vial 2: Diluent

Slerile Water for Injection. USP SmlL

The reconstituted preparation conlains approximalely 5 mg/mL ol Thymoglobulin, of which >90% is
rabbit gamma immune globulin {IgG). The reconstituted solution has a pH of 7.0 £ 0.4. Human red
biood cells are used in the manulacturing process lo deplete cross-reaclive antbodies to non-T-cedl
antigens. The manufacturing process is validalad to remave or inactivate polantial exoganous viry-
ses. Al human red blood cells are trom US registered or FDA licensed blood banks. A viral inactiva-
tion step (pasteunzation, ie.. heat treaiment of active ingredient at 60°C/10 hr) is performed for
each lot. Each Thymoglobulin lot is released loflowing potency lesting (lymphocylotoricity and
E-1oselte inhibiion assays). and cross-reaclive antbody lesting (hemaggiulination, plalelet aggiuk-
nation, anti-human serum proiein antibody, anliglomeruar basemenl membrane antibody, and
fibtoblas! toxicity assays on every litih lot).



PHARMACOLOGY

Mechanism ol Aclion

The mechanism o! aclion by which polycional antilymphocyte preparations suppress mmune
responses is nol fully undersiood. Possibie mechanisms by which Thymoglobulin may induce
immunosuppression in vivo include: T-cell tlearance from the clrculation and modulation of T-csli
aclivation, homing, and cyloloxic activitlas. Thymogiobulin mcludes antibodies against T-cell mark-
ers such as CD2, COJ, CD4, CO8, CD11a, CO18, CD25, CD44, CD45, HLA-DR, HLA Class | heavy
chains, and 82 micra-globulin. in viro, Thymaglobulin {concentrations >0.1 mg/ml) mediates T-celt
suppressive effecis via inhibition of prolierative responses to several milogens. In palients, T-cel
deplefion is usually observed within a day from initialing Thymoglobulin therapy. Thymogiobulin has
not been shown lo be effeclive lor treating antibody {humoral) mediated rejeclions.

Pharmacokinelics and immunogenicity

Alter an inlravencus dose of 1.25 to 1.5 mg/kg/day (over 4 hours {or 7-11 days) 4-8 hours post-intu-
sion, Thymoglobuln levels were on average 21.5 pg/mL (10-40 pg/mi) with a hall-ife of 2-3 days
alter the lirst dose, and 87 pg/miL (23-170 pg/ml) alter the last dose. During the Thymoglobulin®
Phase Il randomized trial, of the 108 of 163 patients evalualed. anti-rabbit anlibodies developed in
68% of the Thymoglobulin-irealed patienis. and anti-horse antibodies developed in 78% ol the
Atgam**-trealed palients {p=n.s.). No controlled sludies have been conducted ‘o study the eliec! of
anti-rabbit antibodies on repeat yse of Thymoplobulin. However. monitoring the tymphocyte count to
ensure ha! T-cal! depletion Is achieved upon retreatiment with Thymoglobulin is recommended.

Based on data collected from a limited number ol patients (Clinical study Phase lil, n=12), T-cel
counts are presenied in the chart below. These dala were colleclad using flow cytomeiry (FAC-
SCAN, Becton-Dickinson).

Mean T-cell counts tollowing initiation ol Thymoglobutin therapy
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Clinical Trials

US Phase il Study
A moantenlad deihio hiimd msustliicanior sandeamizsed cinical frial camnarine ThumaslabosBe  amd
A VUITIITUNTCU, WU UNIRJ, TTRJITRLCIIWT, ITERARAIRLTY WP Wik bl’llv-lng 13 Il'llw‘l“\l'll 1.

Algam was conducied al 28 US transplan canters in renal transplant patients (n = 163) with biopsy-
proven Bantl Grade (i (moderate). Grade iil {severe}, or steroid-resistani Grade | (mid} acule grati
rejection. This clinical trial rejected the null hypothesis thal Thymoglobulin was more than 20% iess
efective in reversing acute rejection than Aigam. The overak weighted estimale of the treatment dif-
lerence (Thymoglobulin — Algam success sale) was 11.1% with a lower 95% conlidence bound of
0.07°.. Therefore, Thymoglobulin was al least as eleclive as Aligam in reversing acule rejeclion
episodes.

In the sludy, palients were randomized 10 receive 7 1o 14 days of Thymoglobulin (1.5 mg/kg/day) or
Algam (15 mg/kg/day). For the entire study, the two treatment groups were comparable with respect
to donor and recipisnt characteristics. During the trial, the FDA approved new mainlenance
immunosuppressive agents (lacrolimus and mycophenolale). Ofi-prolocol use of these agenis
occurred duning the second hall of the study in some patienis withoul aflecting the overall condu-
sions (Thymoglobulin 22/43, Atgam 20/37: p=0.826). The results however are presented for the firsl
and second haives ol the study (Table 1). In Table 1, successiul reaiment is presented as those
patients whose serum creatinine levels (14 days from the diagnosis of rejection) relumed to base-
line and whose grah was tunclioning on day 30 alter the end of therapy.

Yable 1, Response lo study treatment by rejection saverity and study half.

Success/n Yolal Flist HaW Second Halt
Thy mogiabuhn Agam Thymogiobuin Algam Thymoglobulin Algam
Fush Facior:
Baselne
Regecton Severtty.
Mid 9110 (20.0%) |58 (B25%}| 55 (100%] (1713 (AII%)} {45 ©00%) |5  (B80.0%)
Moderate 44558 (75.5%) | 41758 (20.7%.)| 22726 (B4.8%) | 22732 (68.8%) | 22/32 168.8%) | 19/26 (73.1%)
Severe 11a (T1L6%) | B84 (S7a%)] & (75.0%) |38 (37.5%) |54  {83.3%) |58 {B3.I%)
Overal 8482 (7B.0%) | 5480 (67.5%.}] 308 (BA.6™) | 26M3 (60.5%) ] 31M3 (721%) | 28/37 (75.7%)
Wephied estmate of diftersnce 1% 193 3.2%
(Thymogiobubn - Akgarm)
Lower one-sided 95° confidence bound 0.07% 4.8% ~197%
Dveluet 0.061! 0.0087 0.625%
1 one-pded siratlind on rejachon sevesity and stdy hall
2. one-sxdud svatified On rejection saverty
2 3005s repcion severity snd siudy hat
b under null hypothesis of equiveience (Coclvan-Maniel-Haenszal tes!)

Thete were no sgndicant diflerences between the two trealmenis with respect to {i) day 30 serum
creatinine levels relative 10 baseline, (i) improvement rate in post-lreatment histology, (iii) one-year
pos|-rejection Kaplan-Meier patient survival (Thymoglobulin 93%, n=82 and Atgam 96%, n = B0), (iv)
day 30 and (v} one-year posi-rejection grall survival (Thymoglobulin 83%, n=82; Algam 75%, n=80).
INDICATIONS AND USAGE

Thymoglobulin is indicated lor the traatment of renal transpiani acute rejection in conjunction with
concomilant iMmMuUNOSUPPression.

CONTRAINDICATIONS

Thymoglobulin is conlraindicated in patients with history ot allergy or anaphylaxis lo rabbil proleins,
or who have an acule viral Hiness.



WARNINGS

Thymoglobulin should only be used by physicians experienced in immunosuppressive therapy lor
the reatment of tenal iranapiant patlents. Medical surveilance is required during Thymoglobulin
intusion. In rare inslances, anaphylaxis has been reporied with Thymoglobulin use. In such cases,
the inlusion should ba lerminaled immedialely. Medical personnel should be available to treat
patients who experience anaphylaxis. Emergancy treatment such as 0.3 mb o 0.5 mL aqueous
epinephrine {1:1000 diution) subcutaneously and other resuscitalive measures including oxygen,
inlravenous lluids, anthistamines, coricosleroids, pressor amines, and awway management, as
chinically indicated, should be provided. Thymoglobulin or other rabbit immunoglobulins shoutd nol
be administered again for such palients. Thrombocylopenia or neutropenia may resull irom crossre-
active antibodies and is reversible following dose adjusiments.

PRECAUTIONS

Genaeral ]

Thymoglobulin infusion may produce lever and chills. To minimize these, the first dose should be

infused over a minimum o & hours inio a high flow vein. Also, premedication with corticosleroids,

acelaminophen, and/or an antihisiamine and/or siowing the infusion rale may reduce reaction inci-

dence and intensity. (See DOSAGE AND ADMINISTRATION)

Prolonged use or overdosage ol Thymoglobulin in association with other immunosuppressive

agenis may cause over~mmunosuppression resulting in severe inlections and may increase the

incidence of lymphoma or posi-transplanl lymphoprolilerative disease (FTLD) or other malignan-

cies. Appropriale antiviral, antibacteriat, antiprotozoal, and/or antifungal prophyiasis is recommended.

Laboratory Tests :

Dwing Thymoglobuln therapy, monitoring the lymphocyte count (Le., total lymphocyte and/or

T-ced subsel) may help assess the degres ol T-cel deplelion. (See Pharmacokinatics and

Immunogenicity) For salely, WBC and platelet counts should also be monitored. (See DOSAGE

AND ADMINISTRATION)

Drug interactions

« Because Thymoglobulin is administerad lo palients receiving a slandard imvnunosuppressive regi-
man, this may predispose patienis to over-immunosuppression. Many transplan! ceniers decrease
maintenance immunosuppression therapy during the period of antibody therapy.

» Thymoglobulin can stmulate the production of antibodies which crossreacl with rabbi# immune
plobulins. {See Pharmacokinetics and immunogenicity)

Drug/Laboratory Test interactions - i

Thymoglobulin has nol bsen shown o interfere with any routine cfinical laboratory lests which do

not use immunoglobulins. Thymoglobulin may imeriere with rabbil antibody-based immunoassays

and with cross-maich or panel-reactive antbody cytoloxicity assays.

Carcinogenasis, Mutagenesis, impairment of Ferlilily

The carcinogenic and mutagenic polential of Thymoglabulin and #s potential to impair lenilily have

nol been studied.

Pregnancy: Pregnancy Category C

Animal reproduction studies have nol been conducted with Thymogiobulin. K is also nol known

whether Thymoglobulin can cause fetal harm or can aflect reproduction capacity. Thymogiabulin

should be given to a pregnani woman only if clearly needed.



WARNINGS

Thymoglobulin should only be used by physicians experienced in immunosuppressive therapy for
the trealment of renal transplant patients. Medical surveillance is required during Thymoglobulin
inusion. In rare nstances. anaphylaxis has been raporied with Thymoglobulin use. In such cases,
the infusion should be terminaled immediately. Medical personnel should be available to reat
patients who experience anaphylaxis. Emergency treatmen such as 0.3 mL o 0.5 mL aqusous
epinephrine {1:1000 dilution) subculaneausly and olher resuscilative measures incduding oxygen,
infravenous fluids, anlihisiamings. corticosteroids, pressor amines, and airway management, as
clinically indicaled, should be provided. Thymoglobulin or other rabbit immunoglobulins shouid nol
be administered again (or such patients. Thrombocylopenia or neutropenia may resuft lrom crossre-
acive antibodies and is reversible following dose adjusiments.

PRECAUTIONS

General

Thymoglobutin infusion may produce fever and chills. To minimize these, the lirst dose should be

infused over a minimum of & hours into a high low vein. Alsa, premedicafion with corlicasteroids,

acetaminophen, and/or an antihisiamine and/or slowing the intusion rate may reduce reaction inci-

dence and intensily. (See DOSAGE AND ADMINISTRATION|

Prolonged use or overdosage of Thymoglobuin in associalion with other immunosuppressive

agems may cause over-immunosuppression resufling in severe inleclions and may increase the

incidence of lymphoma or posi-transplant tymphoproliferative disease (PTLD) or other malignan-

cwes. Appropriate antiviral, antibaclenial, antiprotozoal, and/or antifungal prophylaxis is recommended.

Laboratory Tests

During Thymoglobulin therapy, monitoring the lymphocyle count (i.e., total lymphocyte and/or

T-cel! subset} may help assess the degres ol T-cell depletion. (See Pharmacokinetics and

Immunogenicity) For sately. WBC and platelet counts should atso be monitored. (See DOSAGE

AND ADMINISTRATION)

Drug Interactions

« Because Thymaglobulin is admmistered lo patients receiving a standard immunosuppressive regi-
men, this may predispose palents o over-mmunosuppression. Many transplant cenlers decrease
mainienance immunasuppression therapy during the period of antibody therapy.

* Thymoglobulin can stimulate the production ol antbodies which crossreact with rabbil immune
globulins. (See Pharmacokinelics and immunogenicity}

Drug/Laboratory Test Interactions

Thymoglobuiin has not been shown lo interfere with any routine clinical laboratory tests which do

not use immunogiobukns. Thymoglobulin may interfere with rabbil anlibody-based immunoassays

and with cross-match or panel-reactive antibody cyloloxicily assays.

Carcinogenesis, Mutagenesis, impairment of Fartifily

The carcinogenic and mutagenic polential ol Thymoglobulin and s polential lo impair tertility have

nol been studied.

Pregnancy: Pregnancy Calegory C

Animal reproducton studies have nol been conducted with Thymagiobulin. it is also noi known

whether Thymoglobulin can cause letal harm or can affec! reproduction capacity. Thymoglabutin

should be given fo a pregnant woman only If cleary needed.



Nursing Mothers

Thymogiobulin has nal been siudied in nursing womaen. It is not known whether this drug is excreted
in human mik. Because many drugs are excreted in human mik, caution should be exercised when
Thymoglobulin ls administerad to a nursing womnan.

Pediatric Use '

The salely and eflecliveness of Thymoglobulin in pedialric palienis has nof been gslablished in con-
troled Irials. However, the dose, eflicacy, and adverse even profile are nol thoughi to be diflerent
from adults based on limiled European studies and US compassionate use.

ADVERSE REACTIONS

Thymoglobutin adverse evenis are generally managesable or reversible. In the US Phase Il con-
trolled clinical tnal (N = 163) comparing the elficacy and safety of Thymogiobulln and Aigam, there
were no significant differences in clinically significant adverse evenis between the twa Irealment
groups (Table 2). Malignanciss ware reported in 3 patients who receivad Thymoglobulin and in
3J palisnts wha received Algam during the one-yesr lollow-up period. These included two PTLDs in
the Thymoglobulin group and two PTLDs in the Algam group.

Jable 2, Frequently Reported and Significant Adverse Events*

Thymoglobulin Atgam
Prot T n=082 n=101 Value!
relerred Term No. of Patients No. of Patlenis p Talue
(%) {%)

Frequently Aeporied Events
Fever 52 {63.9) 5 (63.0) 1.0
Chilis 47 (57.3) 35 (43.2) 0.086
Leukopenia 47 {57.3) 24 (29.6) <0.001
Pain 38 (46.3) 35 (43.2) 0.753
Headache 33 (40.2) 28 {34.6) 0518
Abdominal pain k)| (37.8) 2 (27.2) 0.181
Diarrhea 30 {36.6) 26 (32.1) 0.622
Hypenension ° 30 {36.6) 23 (28.4) 0.316
Nausea 30 {36.6) 23 {28.4) 0316
Thrombocytopenia 30 {36.6) 36 (44.4) 0.341
Peripheral edema 28 (34.1) 2 (34.6) 1.0
Dyspnea 23 (28.0) 16 (19.8) 0.271
Asthenia 22 {26.8) %6 (32.1) 0.495
Hyperkalernia 22 (26.8) 15 {18.5) 0.262
Tachycardia 22 {26.8) 19 (23.5) 0719

Significant Events’
Leukopena 47 (57.3) 24 (29.6) <0.001
Malaise 1 {13.4) 3 (3.7) 0.047
Dizziness 7 (8.5) 20 (24.7) 0.006

* Treatment Emergent Adverse Events (TEAE) are summarized. Frequently reporied adverse
events are hose reported by mare than 25% of palients in a Irealment group; significant
adverse evenis ars those where the incidence rate dilfered between trealment groups by a
significance level of 0.05.

t p value comparing lrealment groups using Fisher's exac! lest.

§ slalistically significant difflerences in the AEs.



Infections occuming in both reatment groups during the 3-month lolfow-up are summarized in Table
3. No significan! diflerences wera seen between the Thymoglobulin and Algam groups for all types
ol infections. and the incidence of cylomegaiovirus (CMV) infection was equivalen! in both groups.
{Viral prophylaxis was by the cenler’s discretion during antibody treatment, but all centers used gan-
cyclovir infusion duning treatment.)

Yable 3. Infections
Thymaoglobulin Atgam
n=82 n =8t
BODY SYSTEM No. of Total No. of Total | p Valuet
Preterred Term Pallents (%) Reporis | Palients (%) Reporis
BODY AS A WHOLE 30 (36.6) 36 22 {27.2) 29 0.240
Infection 25 {30.5) 26 19 {23.5) 21 0.378
Other 14 (17.1) 15 11 (13.8) 12 0.665
CMY " (13.4) 1 9 (1.1 9 0.812
Sepste 10 112.2) 10 7 (9.6) 7 0.610
Monihasis 0 {0.0) 0 1 (1.2} 1 0.497
DIGESTIVE 5 (6.1) S 3 (3.7) 3 0.720
Gaslrointestinal
moniliasis 4 {4.9) 4 1 {1.2} 1 0.367
Oral moniliasis 3 3.7 o] 2 (2.5) 1 0.497
Gastritis 1 {1.2) { [V} {0.0) 0 1.000
RESPIRATORY 0 (0.0) 0 1 (1.2) 1 0.497
Pneumonia 0 {0.0) 1] 1 1.2y 1 0.497
SKIN 4 {4.9) 4 0 10.0) 0 0.120
Herpes simplea 4 {4.9) 4 0 (0.0} V] 0.120
UROQGENITAL 15 (168.3) 15 22 {29.2) 2 0.195
Urinary lract inlection 15 (18.3) 15 21 {25.9) 21 0.262
Vaginitis 0 {(0.0) 4] 1 (1.2) 1 0.497
NOT SPECIFIED 0 {0.0) 0 2 {2.5) 2 0.245

1 p value comparing Wreaiment groups using Fisher's exac! fest.

OVERDOSAGE
Thymogiobulin overdosage may resul in lsuhopenia or thrombocyiopenia, which can be managed
wilh dose reduction. (see DOSAGE AND ADMINISTRATION)

DOSAGE AND ADMINISTRATION

The recommended dosage of Thymoglobulin for trealment of acule rensl grall rejection is
1.5 mg/kg of body weight adminisiersd daily for 7 o 14 days. The recommended roule of adminis-
tration is intravenous infusion using a high-fow vein. Thymoglobulin should be infused over a mini-
mum o! & hours lor the lirs! imMusion and over al leas! 4 hours on subsequent days of therapy.
Thymogiobulin should be adminisiered through an in-line 0.22 pm lifter.

Thymoglobuiin is supplied as two viais : one wal conlains lyophilized (solid) Thymogiobulin (25 mg)
and the second vial contains 5 mL sterile Water lor injection, USP (WFI) labeled as "Diuent”.



For vial reconstilution. dilution in infusion solution and infusion procedure. (Sse Preparation lor
Adminisiralion) Investigations indicale that Thymoglobulin is well lokeratsd and less kkely o produce
side effects when administered at the recommended rals. Administralion ol antiviral prophylactic
therapy is recommended. Premedication with corticosterolds, acelaminophen, and/or an antihis-
tamine 1 houwr prior lo the inlusion is recommended and may reduce the incidencs and intensily of
sida effects during the infusion. (See PRECAUTIONS: General) Medical personnel should monilor
patients lor adverse evenis during and aftar inlusion. Monitoring T-cell counts {absolile and/or sub-
sets) lo assess the level of T-cell deplelion is recommended. Tolal while blood cell and platelet
counts shouwld be monitored.

Overdosage of Thymogiobufin may resull in leukopenia and/or twombocytopenia. The

Thymoglobulin dose should be reduced by bne-hall f the WBC count Is between 2,000 and 3,000

celis/mm3 o1 il the platelel count is between 50,000 and 75,000 cefis/mm>. Slopping Thymogiobulin

treaiment should ba considered it the WBC couni falls below 2,000 cefa/mm? or plaleiets below

50,000 celis/mm?3.

Preperation for Administration

Reconstitulion

After cakulaling the number ol vials needed, using aseplic ‘echnique, reconstitute Thymoglobulin

with the supplied Dilueni, steris Walter for Injection, USP (WFI), immedalely belare use.

Thymogiobulin should be used within 4 hours after reconstitution ¥ kepl al room temperature.

1. Allow Thymoglobulin and diluend (sterile WFI} viais to reach room lemperalure belore reconsti-
luling the Yyophifized product.

2. Aseplically remave caps and tabs of the aluminum seais \o sxpose rubber stoppers.

3. Clean stoppers with gefmicidal or alcohol swab.

4. Aseplically remove 5 mL of dilueni (sterle WF) using a sterlle, single-use syringe and injec! &
slowly inlo the vial conlaining Thymogiobulin iyophiized powder.

5. 'Regonstitute sach vial of Thymogiobulin lyophikzed powdes with tha 5 mi of starile divant.

6. Rotlate vial genily unti! powder is complelely dissolvad. Each reconstituted vial conlains 25 mg
or 5 mg/mi of Thymogiobulin,

7. Inspect solution lor particuiale matler alter reconstitution. Should some pariculate malles
remain, continue to gently rolate the vial unid no particulata matler is wisible. If parliculate
matler persists, discard this vial.

Dilution

1. Transfer the conlenis of the calcitated number of Thymeglobulin vials into the bag of inlusion
solution (saline or dexirose). Recommended volume: per one vial ol Thymoglobulin use 50 mL
of infusion solution {iolal volume usually between 50 1o 500 mi).

2. Mix the solution by inverting the bag gently only once of twice.

Infusion

1. Folow the manulacturer's instructions for the nfusion administration set Infuse through a 0.22-
micron filler inlo a high-Siow ven.

2. Sel the flow rale to deliver the dose over a minimum of 6 hours lor the firsi dose and over at

. least 4 hours lor subsagquerd doses.

HOW SUPPLIED

Thymoglobulin is avadable as slerile, lyophiized powder ‘0 be reconsiluled with starie diluent.
Each package cantains two 7 ml vials:

Vial 1: Freeze-driad Thymoglobutin Formulation (26 mg) NDC# 62053-534-25

Vial 2: Diluent (sierile Water for Injection, USP) {>5 mL) NDC# §2053-535-05



Storage

+ Slore In relrigerator between +2°C 10 +8°C {36°F 0 46°F).

* Prolect {rom light.

* Do not treeze.

» Do not use ahter the expiration date indicated on the label.

« Reconstituted vials of Thymoglobulin should be used within 4 hours.
* Infusion solutions of Thymoglabulin must be used immediately.

* Any unusad drug remaining afier infusion must be discarded.
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