
 

 
Aldurazyme® (laronidase) Product Monograph Page 1 of 29 
 

DISCLAIMER: While Genzyme allows its Product Monograph to be downloaded and/or printed from its 
web site for your convenience, once this Product Monograph is downloaded and/or printed from its web 
site, Genzyme is unable to ensure the accuracy of the Product Monograph in the downloaded or printed 
version. The Product Monograph may be revised, updated and amended from time to time, and you are 
directed to the Product Monograph on the website (www.genzyme.ca) for the most current version. 
 
 
 
 
 
 
 
 

PRODUCT MONOGRAPH 
 
 
 
 

Pr  Aldurazyme® 
 

laronidase 
 

Solution for Intravenous Infusion 
0.58 mg/mL (100 Units/mL) 

 
 
 

Enzyme Replacement Therapy 
ATC code:  A16AB05 

 
 

 
 
 
 

 
 
Submission Control No: 135931 
Aldurazyme® is a registered trademark of BioMarin/Genzyme LLC 
 

Genzyme Canada Inc. 
800-2700 Matheson Blvd. East, West Tower 
Mississauga, ON 
L4W 4V9 
www.genzyme.ca 

Date of Approval: 
February 12, 2010 



 

 
Aldurazyme® (laronidase) Product Monograph Page 2 of 29 
 

Table of Contents 
 
 

PART  I: HEALTH PROFESSIONAL INFORMATION........................................................ 3 
SUMMARY PRODUCT INFORMATION ....................................................................... 3 
INDICATIONS AND CLINICAL USE............................................................................. 3 
CONTRAINDICATIONS .................................................................................................. 4 
WARNINGS AND PRECAUTIONS ................................................................................ 4 
ADVERSE REACTIONS................................................................................................... 6 
DRUG INTERACTIONS ................................................................................................. 11 
DOSAGE AND ADMINISTRATION............................................................................. 11 
OVERDOSAGE ............................................................................................................... 14 
ACTION AND CLINICAL PHARMACOLOGY ........................................................... 14 

PART II:  SCIENTIFIC INFORMATION .............................................................................. 17 
PHARMACEUTICAL INFORMATION......................................................................... 17 
CLINICAL TRIALS......................................................................................................... 19 
DETAILED PHARMACOLOGY.................................................................................... 21 
TOXICOLOGY ................................................................................................................ 23 
REFERENCES ................................................................................................................. 25 

PART III:  CONSUMER INFORMATION............................................................................. 27 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

 
Aldurazyme® (laronidase) Product Monograph Page 3 of 29 

Pr Aldurazyme® 
 

laronidase 
 
 

PART  I: HEALTH PROFESSIONAL INFORMATION 
 
 
SUMMARY PRODUCT INFORMATION 
 

Route of 
Administration 

Dosage Form/ 
Strength 

Clinically Relevant Nonmedicinal 
Ingredients 

Intravenous infusion Sterile solution/  
0.58 mg/mL (100 
Units/mL)1 

There are no clinically relevant nonmedicinal 
ingredients. 
Nonmedicinal ingredients: 
Sodium chloride, Sodium phosphate 
monobasic monohydrate, Sodium phosphate 
dibasic heptahydrate, Polysorbate 80, Water 
for Injection 

1Aldurazyme® is supplied as a sterile solution in clear Type I glass 5 mL vials (2.9 mg laronidase per 5 mL).  The 
closure consists of a siliconized butyl stopper and an aluminum seal with a plastic flip-off cap. 
 
 
INDICATIONS AND CLINICAL USE 
 
Aldurazyme® (laronidase) is indicated for: 
 long-term enzyme replacement therapy in patients with Mucopolysaccharidosis I (MPS I; α-

L-iduronidase deficiency) to treat the non-central nervous system manifestations of the 
disease. 

 
Pediatrics (6 months to 18 years of age): Aldurazyme® is indicated for enzyme replacement 
therapy in patients with Mucopolysaccharidosis I (MPS I; α-L-iduronidase deficiency) to treat 
the non-central nervous system manifestations of the disease. 
 
Geriatrics (> 65 years of age):  Clinical studies of Aldurazyme® did not include patients aged 
65 years and over to determine whether they respond differently from younger patients. 
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CONTRAINDICATIONS 
 
Patients who are severely hypersensitive to Aldurazyme® (laronidase) or to any ingredient in the 
formulation or component of the container (see WARNINGS AND PRECAUTIONS: 
General). For a complete listing of the ingredients in the formulation and components of the 
container, refer to the table in the SUMMARY PRODUCT INFORMATION section of the 
product monograph. 
 
 
WARNINGS AND PRECAUTIONS 
 
LIFE-THREATENING ANAPHYLACTIC REACTIONS HAVE BEEN OBSERVED IN 
SOME PATIENTS DURING ALDURAZYME® (LARONIDASE) INFUSIONS.  
THEREFORE, APPROPRIATE MEDICAL SUPPORT SHOULD BE READILY 
AVAILABLE WHEN ALDURAZYME IS ADMINISTERED.  PATIENTS WITH 
COMPROMISED RESPIRATORY FUNCTION OR ACUTE RESPIRATORY DISEASE 
MAY BE AT RISK OF SERIOUS ACUTE EXACERBATION OF THEIR 
RESPIRATORY COMPROMISE DUE TO INFUSION REACTIONS, AND REQUIRE 
ADDITIONAL MONITORING. 
 
General 
 
Life-threatening anaphylactic reactions have been observed in some patients during or up to 3 
hours after Aldurazyme® infusions.  Reactions have included: respiratory failure, respiratory 
distress, stridor, tachypnea, bronchospasm, airway obstruction, hypoxia, hypotension, 
bradycardia, and urticaria.    Interventions have included; resuscitation, mechanical ventilatory 
support, emergency tracheotomy, hospitalization, and treatment with inhaled beta-adrenergic 
agonists, epinephrine, and intravenous corticosteroids.   
 
In clinical trials and post-marketing safety experience with Aldurazyme®, approximately 1% of 
patients experienced severe or serious allergic reactions.  In patients with MPS I, pre-existing 
upper airway obstruction may have contributed to the severity of some reactions.  Due to the 
potential for severe allergic reactions, appropriate medical support should be readily available 
when Aldurazyme® is administered.  Because of the potential for recurrent reactions, some 
patients who experience initial severe reactions may require prolonged observation.   
 
Patients with an acute illness at the time of Aldurazyme® infusion may be at greater risk for 
infusion-related reactions.  Careful consideration should be given to the patient’s clinical status 
prior to administration of Aldurazyme®.     
 
Patients should receive antipyretics and/or antihistamines prior to infusion (see ADVERSE 
REACTIONS). If an infusion reaction occurs, regardless of pretreatment, decreasing the 
infusion rate, temporarily stopping the infusion, and/or administering additional antipyretics 
and/or antihistamines may ameliorate the symptoms (see ADVERSE REACTIONS). If 
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anaphylactic or other severe allergic reactions occur, immediately discontinue the infusion of 
Aldurazyme® and initiate appropriate treatment.  Caution should be exercised if epinephrine is 
being considered for use in patients with MPS I due to the increased prevalence of coronary 
artery disease in these patients.  
 
The risks and benefits of re-administering Aldurazyme® following an anaphylactic or severe 
allergic reaction should be considered.  Extreme care should be exercised, with appropriate 
resuscitation measures available, if the decision is made to re-administer the product. 
 
Carcinogenesis and Mutagenesis 
Studies to assess the carcinogenic and mutagenic potential of Aldurazyme® have not been 
conducted. 
 
Hepatic 
The safety and efficacy of Aldurazyme® in patients with hepatic insufficiency have not been 
evaluated and no dosage regimen can be recommended in these patients. 
 
Immune   
 
Patients treated with Aldurazyme® may develop infusion-related allergic reactions (see General 
heading above and ADVERSE REACTIONS).   
 
Renal 
The safety and efficacy of Aldurazyme® in patients with renal insufficiency have not been 
evaluated and no dosage regimen can be recommended in these patients.  
 
Special Populations 
 
All patients should be informed that a registry for MPS I patients has been established and 
should be encouraged to participate in order to better understand and continue to monitor and 
evaluate MPS I disease and treatments.  The MPS I Registry allows for the collection of data to 
further understand the long-term effectiveness and safety profile of Aldurazyme® treatment in 
this patient population.  This should apply to those special populations listed below treated with 
Aldurazyme® (see PART III, CONSUMER INFORMATION - MPS I Registry).  
Information regarding the registry program may be found at www.MPSIRegistry.com or by 
calling (800) 745-4447. 
 
Pregnant Women:  No experience.  Reproduction studies have been performed in male and 
female rats at doses up to 6.2 times the human dose and have revealed no evidence of impaired 
fertility or harm to the fetus due to Aldurazyme®.  However, there are no adequate and well-
controlled studies in pregnant women.  Because animal reproduction studies are not always 
predictive of human response, Aldurazyme® should be used during pregnancy only if clearly 
needed. (See TOXICOLOGY - Reproductive Toxicity) 
 
Nursing Women:  It is not known whether the drug is excreted in human milk.  Because many 

http://www.mpsiregistry.com/
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drugs are excreted in human milk, caution should be exercised when Aldurazyme® is 
administered to a nursing woman. 
 
Pediatrics (6 months to 18 years of age):  Pediatric patients from 6 months up to 18 years of 
age have been treated with Aldurazyme® in clinical studies (see ADVERSE REACTIONS and 
CLINICAL TRIALS section). Long-term safety and efficacy data are not available. 
 
Geriatrics (> 65 years of age):  Clinical studies of Aldurazyme® did not include patients aged 
65 years and over to determine whether they respond differently from younger patients. 
 
Monitoring and Laboratory Tests 
 
Evaluation of bioactivity during the clinical studies included changes in urinary 
glycosaminoglycan (GAG) levels, which were shown to decrease in patients treated with 
Aldurazyme® compared to those treated with placebo.  
 
As seen in the clinical studies, it is expected that patients will develop antibodies to 
Aldurazyme®. It is strongly recommended that patients be monitored periodically for IgG 
antibody formation. 
 
 
ADVERSE REACTIONS 
 
Adverse Drug Reaction Overview 
 
The most serious adverse reactions reported with Aldurazyme® (laronidase) during clinical trials 
and the post-marketing period were anaphylactic and allergic reactions (see WARNINGS AND 
PRECAUTIONS: General, and ADVERSE REACTIONS: Infusion-Related Reactions and 
Immunogenicity). 
 
The most common adverse reactions associated with Aldurazyme® treatment in the clinical 
studies were upper respiratory tract infection, rash, and injection site reaction (placebo-controlled 
study ALID-003-99), and pyrexia and chills (open-label study ALID-014-02). 
 
The most common adverse reactions requiring intervention were infusion-related reactions.  
Most infusion-related reactions requiring intervention were ameliorated with slowing of the 
infusion rate, temporarily stopping the infusion, and/or administering additional antipyretics 
and/or antihistamines. 
 
Clinical Trial Adverse Drug Reactions 
 

Because clinical trials are conducted under very specific conditions the adverse reaction 
rates observed in the clinical trials may not reflect the rates observed in practice and 
should not be compared to the rates in the clinical trials of another drug.   Adverse drug 
reaction information from clinical trials is useful for identifying drug-related adverse 
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events and for approximating rates. 
 

The following safety information is based on 2 clinical studies:  a placebo-controlled study 
(ALID-003-99) and an open-label study (ALID-014-02).  The data described in Table 1 reflect 
exposure to 0.58 mg/kg of Aldurazyme® for 26 weeks in a placebo-controlled double-blind study 
(ALID-003-99) in 45 patients with MPS I (N=22 Aldurazyme®, and N=23 placebo).  All 45 
patients continued into an open-label study of Aldurazyme® treatment for an additional 36 
weeks.  An additional 10 patients participated in an early open-label study (BIO7500-001) with 
continued infusions for up to 3 years.  The population in the placebo-controlled study (ALID-
003-99) was evenly distributed for gender (N=23 females and 22 males) and ranged in age from 
6 to 43 years.  Of the 45 patients in the placebo-controlled study, 1 was clinically assessed as 
having the Hurler form, 37 Hurler-Scheie, and 7 Scheie.  The data described in Table 2 reflect 
exposure to Aldurazyme® in an open-label study (ALID-014-02) of 20 patients 5 years of age or 
younger.  Long-term safety data are not available given the 52-week duration of the study.  The 
patients received weekly infusions of Aldurazyme® at a dose of 0.58 mg/kg for a total duration 
of 52 weeks, except for 4 patients who had their dose increased to 1.16 mg/kg from Week 26 
onwards.  Of the 20 patients, 16 were clinically assessed as having the Hurler form and 4 Hurler-
Scheie.  All patients were treated with antipyretics and antihistamines prior to the infusions. 
 
Table 1 enumerates adverse events and selected laboratory abnormalities that occurred during 
the placebo-controlled trial in at least 2 patients more in the Aldurazyme® group than was 
observed in the placebo group.  Reported adverse events have been classified using standard 
WHOART terms.  Observed adverse events in the early open-label study (BIO7500-001) and the 
open-label treatment period following the controlled study (ALID-006-01) were not different in 
nature or severity. 
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Table 1: Number and (%) of Patients with Adverse Events and Selected Laboratory 

Abnormalities in the Placebo-Controlled Study (ALID-003-99) 
 

 

Adverse Event 

Aldurazyme® 

(N=22) 

 

Placebo 

N=23 

 

Respiratory System   

   Upper respiratory tract infection 7 (32) 4 (17) 

Body as a Whole   

   Chest pain 2 (9) 0 

Nervous System   

   Hyperreflexia 3 (14) 0 

   Paresthesia 3 (14) 1 (4) 

Skin and Appendages   

   Rash 8 (36) 5 (22) 

Resistance Mechanism   

   Abscess 2 (9) 0 

Liver and Biliary System   

   Bilirubinemia 2 (9) 0 

Vascular   

   Vein disorder 3 (14) 1 (4) 

Urinary System   

   Facial edema 2 (9) 0 

Cardiovascular, General   

   Hypotension 2 (9) 0 

   Dependent edema 2 (9) 0 

Vision   

   Corneal opacity 2 (9) 0 

Application Site   

   Injection site pain 2 (9) 0 

   Injection site reaction 4 (18) 2 (9) 

Platelet, Bleeding and Clotting   

   Thrombocytopenia 2 (9) 0 
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Table 2 presents a summary of the adverse reactions that occurred during the open-label trial in 
at least 5% (1 or more) of the patients.  Reported adverse reactions have been classified using 
MedDRA terminology. 
  
 

Table 2: Summary of Adverse Events Related to Treatment in  5% Patients in Open-
Label Study (ALID-014-02) 

System Organ Class 
Preferred Term 

0.58 mg/kg 
N=16 
n (%) 

 

0.58-1.16 
mg/kg* 

N=4 
n (%) 

Overall 
N=20 
n (%) 

    
Any Adverse Events 5 (31) 3 (75) 8 (40) 
    
Cardiac disorders 1 (6) 1 (25) 2 (10) 

Tachycardia 1 (6) 1 (25) 2 (10) 
General disorders and administration site conditions 5 (31) 3 (75) 8 (40) 

Pyrexia 4 (25) 3 (75) 7 (35) 
Chills 3 (19) 1 (25) 4 (20) 
Crepitations 0 1 (25) 1 (5) 

Investigations 1 (6) 1 (25) 2 (10) 
Blood pressure increased 1 (6) 1 (25) 2 (10) 
Oxygen saturation decreased 1 (6) 1 (25) 2 (10) 
Blood iron decreased 0  1 (25) 1 (5) 
Heart rate increased 1 (6) 0 1 (5) 

Nervous system disorders 0 1 (25) 1 (5) 
Tremor 0 1 (25) 1 (5) 

Respiratory, thoracic and mediastinal disorders 0 1 (25) 1 (5) 
Respiratory distress 0 1 (25) 1 (5) 
Wheezing 0 1 (25) 1 (5) 

Skin and subcutaneous tissue disorders 0 1 (25) 1 (5) 
Pruritus 0 1 (25) 1 (5) 
Rash macular 0 1 (25) 1 (5) 

Vascular disorders 0 2 (50) 2 (10) 
Hypertension 0 1 (25) 1 (5) 
Pallor 0 1 (25) 1 (5) 

Note: Percentages are based on the total number of patients in the dose group. 
Note: A patient experiencing more than 1 adverse event within a system organ class or preferred term is 
counted once within that system organ class or preferred term. 
Note: The dose from Week 26 onwards was increased to 1.16 mg/kg, if the urinary GAG level at Week 22 
was > 200 μg/mg creatinine for the group of patients enrolled after 1 January 2004. 
*1.16 mg/kg as of Week 26 

 



 

 
Aldurazyme® (laronidase) Product Monograph Page 10 of 29 

 
Infusion-Related Reactions 
 
Infusion-related reactions were reported in 7 of 22 patients treated with Aldurazyme® in the 
placebo-controlled study (ALID-003-99).  Infusion-related reactions were not significantly 
different between the Aldurazyme® treatment group and the placebo (infusions of diluent and all 
nonmedicinal components of Aldurazyme®) group.  The most common infusion-related reactions 
included flushing, fever, headache and rash.  Flushing occurred in 5 patients (23%) receiving 
Aldurazyme®; the other reactions were less frequent.   All reactions were mild to moderate in 
severity.   The frequency of infusion-related reactions decreased with continued use during the 
open-label extended use period.  There was one case of anaphylaxis during the open-label 
extension period (ALID-006-01) (see WARNINGS AND PRECAUTIONS: General).  Less 
common infusion-related reactions include cough, bronchospasm, dyspnea, urticaria, 
angioedema and pruritus. 
 
In the open-label study (ALID-014-02), infusion-related reactions were reported in a total of 7 
(35%) of patients.  The most frequently reported infusion-related reactions were pyrexia (6 
patients) and chills (4 patients).   The majority of infusion-related reactions were mild in 
severity, and could be managed with a decrease of the infusion rate, a temporary interruption of 
the infusion, and/or administration of antihistamine and/or antipyretic. 
 
Immunogenicity 
 
The data reflect the percentage of patients whose test results were considered positive for 
antibodies to Aldurazyme® using an enzyme-linked immunosorbent assay (ELISA) for 
laronidase-specific IgG binding antibodies, and are highly dependent on the sensitivity and 
specificity of the assay.  Additionally, the observed incidence of antibodies in an assay may be 
influenced by several factors including sample handling, timing of sample collection, 
concomitant medications, and underlying disease.  For these reasons, comparison of the 
incidence of antibodies to Aldurazyme® with the incidence of antibodies to other products may 
be misleading. 
 
In the placebo-controlled study (ALID-003-99) and an early open-label study (BIO7500-001), 50 
of 55 patients (91%) treated with Aldurazyme® were positive for IgG antibodies to laronidase.  
Similarly, 20 of 20 patients (100%) treated with Aldurazyme® in the open-label study (ALID-
014-02) developed IgG antibodies to laronidase. One patient who initially developed IgG 
antibodies to laronidase no longer had detectable IgG antibodies after a total of 12 months of 
Aldurazyme® treatment in the open-label study (ALID-014-02).  All seropositive patients in this 
open-label study (ALID-014-02) were tested for in-vitro neutralizing effects on enzyme activity. 
One patient showed marginal to low level in-vitro neutralizing inhibitory activity, which did not 
appear to impact clinical efficacy and/or urinary GAG reduction. The clinical significance of 
antibodies to Aldurazyme® is not known, including the potential for product neutralization. 
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Four patients in the placebo-controlled study (ALID-003-99) who experienced severe infusion-
related reactions and 2 patients in the open-label study (ALID-014-02) who experienced 
moderate infusion related reactions were tested for Aldurazyme®-specific IgE antibodies and 
complement activation.  IgE testing was performed by ELISA and complement activation was 
measured by the Quidel Enzyme Immunoassay.  Only one of these patients (in the placebo- 
controlled study ALID-003-99) tested positive for both Aldurazyme®-specific IgE binding 
antibodies and complement activation; this patient had an anaphylactic reaction consisting of 
urticaria and airway obstruction (see WARNINGS AND PRECAUTIONS: General).  
 
Other allergic reactions were also seen in patients receiving Aldurazyme® (see ADVERSE 
REACTIONS: Infusion-Related Reactions). 
 
Post-Market Adverse Drug Reactions 
 
In post-marketing experience with Aldurazyme®, severe and serious infusion-related reactions 
have been reported, some of which were life-threatening (see WARNINGS AND 
PRECAUTIONS, General).  The most common adverse reactions (using MedDRA 
terminology) included: chills, vomiting, nausea, arthralgia, diarrhea, tachycardia, abdominal 
pain, blood pressure increased, and oxygen saturation decreased.  Additional adverse reactions 
identified in the post-marketing setting also include erythema, feeling cold and cyanosis.   
 
There have been a small number of reports of extravasation in patients treated with 
ALDURAZYME.  There have been no reports of tissue necrosis associated with extravasation. 

 
DRUG INTERACTIONS 
 
Drug-Drug Interactions:  Interactions with other drugs have not been established.  Physician 
monitoring is required for patients using medicinal products that contain chloroquine or procaine 
due to the potential risk of interference with the intracellular uptake of laronidase. 
 
Drug-Food Interactions:  Interactions with food have not been established. 
 
Drug-Herb Interactions:  Interactions with herbal products have not been established. 
 
Drug-Laboratory Interactions:  Interactions with laboratory tests have not been established. 
 
 
DOSAGE AND ADMINISTRATION 
 
Dosing Considerations 
 
 Aldurazyme® (laronidase) treatment should be supervised by a physician experienced in 

the management of patients with MPS I or other inherited metabolic diseases. 
 Administration of Aldurazyme® should be carried out in an appropriate clinical setting 
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where resuscitation equipment to manage medical emergencies is readily available. 
 The safety and efficacy of Aldurazyme® in patients older than 65 years have not been 

established and no dosage regimen can be recommended in these patients. 
 The safety and efficacy of Aldurazyme® in patients with renal or hepatic insufficiency 

have not been evaluated and no dosage regimen can be recommended in these patients. 
 
Recommended Dose and Dosage Adjustment 
 
The recommended dosage regimen of Aldurazyme® is 0.58 mg/kg body weight administered 
once weekly as an intravenous infusion.  
 
Pretreatment with antipyretics and/or antihistamines is recommended 60 minutes prior to the 
start of the infusion (see WARNINGS AND PRECAUTIONS: General).  
 
The initial infusion rate of 10 μg/kg/hr may be incrementally increased every 15 minutes during 
the first hour, as tolerated, until a maximum infusion rate of 200 μg/kg/hr is reached.  The 
maximum rate is then maintained for the remainder of the infusion (2-3 hours).   
 
The total volume of the infusion is determined by the patient’s body weight and should be 
delivered over approximately 3 to 4 hours.  Patients with a body weight of 20 kg or less should 
receive a total volume of 100 mL.  Patients with a body weight of greater than 20 kg should 
receive a total volume of 250 mL.    
 
The following tables provide infusion regimens and volumetric pump settings designed to 
administer the total volume over the recommended infusion time: 
 
For Patients weighing 20 kg or Less 
 

Total Volume of Aldurazyme® Infusion = 100 mL 
2 mL/hr x 15 minutes Obtain vital signs, if stable then increase the rate to … 
4 mL/hr x 15 minutes Obtain vital signs, if stable then increase the rate to … 
8 mL/hr x 15 minutes Obtain vital signs, if stable then increase the rate to … 
16 mL/hr x 15 minutes Obtain vital signs, if stable then increase the rate to … 
32 mL/hr x ~ 3 hours For the remainder of the infusion 

 
For Patients weighing Greater than 20 kg 
 

Total Volume of Aldurazyme® Infusion = 250 mL 
5 mL/hr x 15 minutes Obtain vital signs, if stable then increase the rate to … 
10 mL/hr x 15 minutes Obtain vital signs, if stable then increase the rate to … 
20 mL/hr x 15 minutes Obtain vital signs, if stable then increase the rate to … 
40 mL/hr x 15 minutes Obtain vital signs, if stable then increase the rate to … 
80 mL/hr x ~ 3 hours For the remainder of the infusion 
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Administration 
 
Instructions for Use (With Aseptic Techniques and Sterile Preparation) 
 
1.  Determine the number of vials to be diluted based on the individual patient's weight and the 
recommended dose of 0.58 mg/kg:   
 
 Patient's weight (kg) x 1 mL/kg of Aldurazyme® = Total # mL of Aldurazyme®        
 Total # mL of Aldurazyme®  5 mL per Vial = Total # of Vials  
 Round up to the nearest whole vial.   
 
Remove the required number of vials from the refrigerator to allow them to reach room 
temperature.  Do not heat or microwave the vials.  
 
2.  Before withdrawing the Aldurazyme® from the vial, visually inspect each vial for particulate 
matter and discoloration.  The Aldurazyme® solution should be clear to slightly opalescent and 
colorless to pale yellow.  A few translucent particles may be present.  Do not use if the solution 
is discolored or if there is particulate matter in the solution.  
 
3.  Determine the total volume of the infusion to be used based on the patient's body weight.  The 
total final volume should be either 100 mL (if patient weight is less than or equal to 20 kg) or 
250 mL (if patient weight is greater than 20 kg).  
 
4.  Using the chart below, prepare an infusion bag of 0.1% Albumin (Human) in 0.9% Sodium 
Chloride Injection, USP.  Remove and discard a volume of 0.9% Sodium Chloride Injection, 
USP equal to the volume of Albumin (Human) to be added to the infusion bag.  Add the 
appropriate volume of Albumin (Human) to the infusion bag and gently rotate the infusion bag to 
ensure proper distribution of the Albumin. 
 

Total Volume of Aldurazyme® 
Infusion 

Volume of Albumin (Human) 5% 
to be Added 

Volume of Albumin (Human) 25% 
to be Added 

100 mL 2 mL 0.4 mL 
250 mL 5 mL 1 mL 

 
 
5.  Withdraw and discard a volume of the 0.1% Albumin (Human) in 0.9% Sodium Chloride 
Injection, USP from the infusion bag, equal to the volume of Aldurazyme® concentrate to be 
added.  
 
6.  Slowly withdraw the calculated volume of Aldurazyme® from the appropriate number of vials 
using caution to avoid excessive agitation.  Do not use a filter needle, as this may cause agitation.  
Agitation may denature Aldurazyme®, rendering it biologically inactive. 
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7.  Slowly add the Aldurazyme® solution to the 0.1% Albumin (Human) in 0.9% Sodium 
Chloride Injection, USP using care to avoid agitation of the solutions.  Do not use a filter needle. 
 
8.  Gently rotate the infusion bag to ensure proper distribution of Aldurazyme®.  Do not shake 
the solution. 
 
Aldurazyme® does not contain any preservatives; therefore, after dilution with saline in the 
infusion bags, any unused product or waste material should be discarded and disposed of in 
accordance with local requirements. 
 
Aldurazyme® must not be mixed with other medicinal products in the same infusion. 
 
The compatibility of Aldurazyme® in solution with other products has not been evaluated. 
 
 
Storage and Stability  
 
Store Aldurazyme® (laronidase) under refrigeration at 2 to 8EC (36 to 46EF).   DO NOT 
FREEZE OR SHAKE.  DO NOT USE Aldurazyme® after the expiration date on the vial.  This 
product contains no preservatives.  
 
It is recommended that once Aldurazyme® is diluted, the infusion should start immediately 
(within 3 hours) as there is no preservative in either Aldurazyme® or in the infusion bag.  
Although not recommended, physicochemical stability studies have shown that the diluted 
solution may be stored at 2 to 8EC for up to 36 hours if aseptic technique is used throughout the 
procedure. 
 
Special Handling Instructions 
 
Do not use the vial more than one time.  Aldurazyme® should be prepared using PVC containers 
and administered with a PVC infusion set equipped with an in-line, low-protein binding 0.2 
micrometer (μm) filter.  There is no information on the compatibility of diluted Aldurazyme® 
with glass containers. 
 
 
OVERDOSAGE 
 
There have been no reports of overdose with Aldurazyme®. 
 
 
ACTION AND CLINICAL PHARMACOLOGY 
 
Mechanism of Action 
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Mucopolysaccharide storage disorders are caused by the deficiency of specific lysosomal 
enzymes required for the catabolism of glycosaminoglycans (GAGs).  Mucopolysaccharidosis I 
(MPS I) is characterized by the deficiency of α-L-iduronidase, a lysosomal hydrolase which 
catalyses the hydrolysis of terminal α-L-iduronic acid residues of dermatan sulfate and heparan 
sulfate.  Reduced or absent α-L-iduronidase activity results in the accumulation of the GAG 
substrates, dermatan sulfate and heparan sulfate, throughout the body and leads to widespread 
cellular, tissue, and organ dysfunction.   
 
The rationale of Aldurazyme® (laronidase) therapy in MPS I is to provide exogenous enzyme for 
uptake into lysosomes and increase the catabolism of GAG.  Aldurazyme® uptake by cells into 
lysosomes is most likely mediated by the mannose-6-phosphate-terminated oligosaccharide 
chains of laronidase binding to specific mannose-6-phosphate receptors. 
 
Pharmacodynamics 
 
Because many proteins in the blood are restricted from entry into the central nervous system 
(CNS) by the blood brain barrier, effects of intravenously administered Aldurazyme® on cells 
within the central nervous system cannot be inferred from activity in sites outside the CNS.   The 
ability of Aldurazyme® to cross the blood brain barrier has not been evaluated in animal models 
or in clinical trials. 
  
Pharmacokinetics 
 
The pharmacokinetics of laronidase were evaluated in 12 patients with MPS I who received 0.58 
mg/kg of Aldurazyme® as a 4-hour infusion in the placebo-controlled study (ALID-003-99).   
After the 1st, 12th and 26th weekly infusions, the mean maximum plasma concentrations (Cmax) 
ranged from 1.2 to 1.7 μg/mL for the 3 time points.  The mean area under the plasma 
concentration-time curve (AUC) ranged from 4.5 to 6.9 μg •hr/mL.  The mean volume of 
distribution (Vz) ranged from 0.24 to 0.6 L/kg.  Mean plasma clearance (CL) ranged from 1.7 to 
2.7 mL/min/kg, and the mean elimination half-life (t1/2) ranged from 1.5 to 3.6 hr. 
 
The pharmacokinetic profile in the open-label study of 20 patients aged 5 years or younger 
(ALID-014-02) was similar to that of older, less severely affected patients (Table 3). 
 

Table 3: Summary of Pharmacokinetic Parameters for Aldurazyme® at  
Weeks 1, 13, 26, and 52 (ALID-014-02)  

Parameter  Week 1 Week 13 Week 26 Week 52 
Cmax

1(µg/mL) 1.89  3.88  0.90  0.53  2.15  2.33  3.13  5.12  
AUC∞

1 (h*µg/mL) 3.35  3.43  2.43  1.43  5.34  3.94  5.45  5.63  
t1/2  (h) 1.55  0.52  0.55  0.28  0.95  0.88  1.15  0.87  
CL(mL/min/kg) 5.73  3.90  5.33  2.67  2.97  1.87  3.20  2.02  
Vz (L/kg) 0.75 ± 0.50 0.30 ± 0.30 0.21 ± 0.30 0.25 ± 0.21 
Vss (L/kg) 0.89  0.69  0.70  0.40  0.42  0.28  0.48  0.31 
Data are reported as mean  standard deviation. 
1  Assuming an average potency of 172.4 Units of activity/mg protein 
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Effects of Antibodies 
 
Most patients who received once-weekly infusions of Aldurazyme® in the placebo-controlled 
study (ALID-003-99) developed antibodies to laronidase by week 12.  Between weeks 1 and 12, 
increases in plasma clearance of laronidase were observed in some patients that appeared to be 
proportional to the antibody titer.  At week 26, plasma clearance of laronidase was comparable to 
that at week 1, in spite of the continued and, in some cases, increased titers of antibodies. 
 
In the open-label study (ALID-014-02), all patients developed antibodies to laronidase by Week 
12.  Aldurazyme® exposure was similar across visits but variable across patients. Taking into 
account the small sample size and variability, the effect of antibody titers on plasma clearance, 
maximum plasma concentration and area under the plasma concentration-time curve in patients 
of 5 years of age or younger was comparable to that observed in the older, less severely affected 
patients in the placebo-controlled study (ALID-003-99).  There was an apparent decrease in 
volume of distribution which resulted in a decrease in half-life with continued dosing.  This 
appears to be related to an increase in antibody titers. 
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PART II:  SCIENTIFIC INFORMATION 
 
PHARMACEUTICAL INFORMATION 
 
Drug Substance 
 
 Proper name:   laronidase 
 
 Chemical name:   recombinant human α-L-iduronidase (rhIDU) 
 
 Molecular formula and molecular mass:   C3169H4889O884N901S12 
 
 Structural formula:  
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Physicochemical properties:  Recombinant human α-L-iduronidase (rhIDU) is a 628 
amino acid lysosomal hydrolase that cleaves iduronic acid residues from the nonreducing 
ends of heparan sulfate and dermatan sulfate.  The enzyme is a single polypeptide chain 
of molecular mass 70.1 kilodaltons (from translated cDNA sequence).   This is a soluble 
monomeric protein with an apparent molecular weight by SDS-PAGE analysis, of 83 kD.   
rhIDU contains six asparagine-linked glycosylation sites, two of which carry the bis 
mannose-6-phosphate oligomannose7 oligosaccharide that binds the target cell surface 
receptor.  
 

 Specific Activity: 172 U/mg 
 
Product Characteristics 
 
Aldurazyme®, (laronidase) for intravenous infusion, is supplied as a sterile, nonpyrogenic, 
colorless to pale yellow, clear to slightly opalescent solution that must be diluted prior to 
administration in 0.9% Sodium Chloride Injection, USP, containing 0.1% Albumin (Human).  
The solution in each vial contains a nominal laronidase concentration of 0.58 mg/mL and a pH of 
approximately 5.5.  The extractable volume of 5.0 mL from each vial provides 2.9 mg 
laronidase, 43.9 mg sodium chloride, 63.5 mg sodium phosphate monobasic monohydrate, 10.7 
mg sodium phosphate dibasic heptahydrate, and 0.05 mg polysorbate 80.  Aldurazyme® does not 
contain preservatives; vials are for single use only. 
 
Viral Inactivation 
 
The viral safety of Aldurazyme® is confirmed by a combination of selection and qualification of 
vendors, raw material testing, cell bank characterization studies, validation of the viral removal 
and inactivation capacity of the rhIDU purification process, and routine in-process testing. 
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CLINICAL TRIALS 
 
Study demographics and trial design 
 
Table 4: 

Study # Trial design Dosage, route of 
administration and 
duration 

Study subjects 
(n=number) 

Mean age 
(Range) 

Gender 

ALID-
003-99 

Randomized, placebo-
controlled, double 
blind 

Aldurazyme® at 
0.58 mg/kg or 
placebo, intravenous 
infusion, once 
weekly for 26 weeks 

MPS I patients 
(n = 45) 

15.5 years 

(6 to 43 years) 

22 M/ 23 F 

ALID-
014-02 

Open-Label1 Aldurazyme® at 
0.58 mg/kg, 
intravenous 
infusion, once 
weekly for 52 
weeks2 

MPS I patients 
(n = 20) 

2.9 years 

(0.5 to 5.1 
years) 

12 M/ 8 F 

1 Patients were excluded from ALID-014-02 trial if: the patient was under consideration for or had undergone 
Hematopoietic Stem Cell Transplantation (HSCT); the patient had acute hydrocephalus at the time of enrollment; 
the patient had a clinically significant organic disease (with the exception of symptoms relating to MPS I) including: 
cardiovascular, hepatic, pulmonary, neurologic, or renal disease, other serious intercurrent illness, or extenuating 
circumstances that, in the opinion of the Investigator, would preclude participation in the trial or potentially decrease 
survival; the patient had received any investigational product within 30 days prior to trial enrollment; the patient has 
known severe hypersensitivity to Aldurazyme® or components of the delivery solution. 
2 In 4 patients enrolled after January 1, 2004, the dose was increased from Week 26 onwards (to Week 52) to 1.16 
mg/kg for a urinary GAG level at Week 22 that was > 200 μg/mg creatinine 
 
Study results 
 
Aldurazyme® was studied in a randomized, placebo-controlled clinical trial (ALID-003-99) of 45 
MPS I patients of whom 1 patient was clinically assessed as having the Hurler form, 37 Hurler-
Scheie, and 7 Scheie.  All patients had a baseline forced vital capacity (FVC) less than or equal 
to 77% of predicted.  Patients received Aldurazyme® at 0.58 mg/kg or placebo once-weekly for 
26 weeks.  All patients were treated with antipyretics and antihistamines prior to each infusion. 
 
The primary efficacy outcome assessments were FVC and distance walked in 6 minutes (6-
minute walk test, 6MWT).   After 26 weeks, patients treated with Aldurazyme® showed 
improvement in FVC and in 6MWT compared to placebo-treated patients (see Table 5). 
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Table 5:  Primary Efficacy Outcomes 

 
Aldurazyme®  
N = 22 

Placebo  
N = 23 

Forced Vital Capacity (percent of predicted normal) 
Baseline (Mean ± s.d.) 48 ± 15 54 ± 16 
Week 26 (Mean ± s.d.) 53 ± 18 54 ± 14  
Change from baseline to week 26 (Mean ± s.d.) 5 ± 9 -1 ± 6 
Change from baseline to week 26 (median) 3 0 
Difference between groups (mean) 6 
Difference between groups Median (95% CI) 3 p=0.009* 
6-Minute Walk Distance (metres) 
Baseline (Mean ± s.d.) 319 ± 131 367 ± 114  
Week (Mean ± s.d.) 339 ± 127 348 ± 129 
Change from baseline to week 26 (Mean ± s.d.) 20 ± 69 -18 ± 67 
Change from baseline to week 26 (median) 28 -11 
Difference between groups (mean) 38 
Difference between groups Median (95% CI) 39 (-2, 79) p=0.07* 
*By Wilcoxon Rank Sum Test 
 
Evaluations of bioactivity were changes in liver size and urinary GAG levels.  Liver size and 
urinary GAG levels decreased in patients treated with Aldurazyme® compared to patients treated 
with placebo.  No subject in the group receiving Aldurazyme® reached the normal range for 
urinary GAG levels during this 6-month study.  
 
All 45 patients received open-label Aldurazyme® for 36 weeks following the double-blind period 
(ALID-006-01).  Maintenance of mean FVC and an additional increase in mean 6MWT distance 
were observed compared to the start of the open-label period among patients who were initially 
randomized to and then continued to receive Aldurazyme®.  Among patients who had been 
initially randomized to placebo, improvements from baseline in mean FVC and 6MWT distance 
were observed compared to the start of the open-label period.  
 
An open-label, 1-year study (ALID-014-02) was conducted that mainly assessed the safety and 
pharmacokinetics of Aldurazyme® in 20 patients less than 5 years of age (16 patients were of the 
Hurler form and 4 of the Hurler-Scheie form). Other objectives were to evaluate the efficacy of 
Aldurazyme® by assessing changes in liver size, urinary GAG excretion, upper respiratory care 
requirements, sleep apnea, hearing, vision, growth velocity, electrocardiogram (ECG), 
echocardiogram, and the investigator’s global assessment.  Long term efficacy data are not 
available given the 52-week duration of the study.  The patients received Aldurazyme® 0.58 
mg/kg weekly infusions for a total duration of 52 weeks, except for 4 patients who had their dose 
increased to 1.16 mg/kg from Week 26 onwards. Eighteen patients completed the study and 2 
patients died as result of cardiac failure and respiratory arrest, respectively, which were unrelated 
to treatment but related to complications of MPS I disease. 
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Urinary GAG levels decreased in all patients compared to baseline.  The mean percentage 
reduction in urinary GAG level was 61.3%. The liver volumes of all patients were classified as 
abnormally high at baseline.  At Week 52, the liver volumes of 9 of the 18 patients who 
completed the study were classified as normal and the remainder had shown a decrease in liver 
size. Echocardiography showed the mean left ventricular mass to have decreased (of 10 patients 
with mild left ventricular hypertrophy at baseline, 7 patients normalised at Week 52) and mean 
ejection fraction had decreased but remained within normal range. Some valvular changes had 
occurred. Younger patients with severe MPS I and patients with intermediate severity MPS I 
showed growth rates (height and weight) which approached normal and improvements in mental 
development and adaptive behavior, whilst older children with severe MPS I did not. 
 

Figure 1: Urinary GAG Levels (μg/mg creatinine) versus Age (ITT population) 

 
 
 
DETAILED PHARMACOLOGY 
 
Summary of Pharmacodynamic Studies 
 
The pharmacodynamics of rhIDU were studied in vitro and in dogs and cats with MPS I.  The in 
vitro studies explored the uptake of rhIDU by MPS I patient fibroblasts, its effect on GAG 
storage and its half-life in the cells.  
 
Seven animal studies (six canine and one feline) were conducted to assess the potential 
pharmacodynamic effects of rhIDU in the treatment of MPS I.  The first three studies focused on 
short-, medium- and long-term treatment of MPS I dogs with a low dose of 0.1 mg/kg was given 
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1–3 times per week or weekly.  Subsequent studies explored short- and then long-term treatment 
of MPS I dogs with higher doses of 0.5 mg/kg/week and ultimately a dose of 2.0 mg/kg/week 
given as a bolus or continuous intravenous infusion.  The one study in MPS I cats explored the 
efficacy of doses of 0.1 and 0.5 mg/kg/week.  Finally, a study was conducted in normal dogs to 
determine whether the diluent used to prepare the rhIDU infusate affected the tolerance and 
immune response of the dogs to rhIDU.  
 
Overall, the results from the six efficacy studies in MPS I dogs indicated that a dose of at least 
0.5 mg/kg/week of rhIDU was necessary to obtain measurable levels of enzyme activity in all 
tissues examined.  This resulted in decreased GAG storage in many tissues, particularly in liver, 
kidney and spleen.  Increasing the dose to 2.0 mg/kg/week resulted in increased tissue enzyme 
levels for C.I. and for bolus.  However, the bolus dose of 0.5 mg/kg/week was adequate to result 
in the highest achievable reduction of GAG in most tissues.  Results from these two studies 
indicate that 0.5 mg/kg/week is an adequate dose for long-term therapy in MPS I dogs.  The half-
life of rhIDU in fibroblasts from MPS I patients in vitro was shown to be 5 days, suggesting that 
the once-weekly dosing regimen should be adequate to maintain tissue levels.  
 
Thus, studies of the efficacy of rhIDU in lowering tissue GAG, together with the half-life of the 
enzyme in vitro, support the recommended human dose of 100 U/kg (0.58 mg/kg) given weekly. 
 
Treatment of MPS I dogs or cats with rhIDU was well tolerated with no adverse clinical, clinical 
pathology or histomorphological findings with one exception.  Anaphylactoid reactions were 
observed during infusion of rhIDU in several early dog studies, as well as in the study in cats.  
These reactions, which could be severe, were managed successfully by stopping the infusion, 
administering IV fluids and, if necessary, oxygen.  The probable cause of the reactions was 
shown to be IgG-mediated complement activation and in most subsequent studies animals were 
pretreated with antihistamines prior to infusions.  
 
The anaphylactoid reactions observed in the early preclinical studies were not observed with the 
clinical drug product in either monkeys or dogs, even without pretreatment with antihistamine 
drugs or in the absence of serum album in the infusate. 
 
Summary of Pharmacokinetic Studies 
 
In one study, a female MPS I dog received 0.1 mg/kg on three consecutive days.  rhIDU 
exhibited a biphasic clearance pattern from the plasma with a presumed distribution phase (t1/2 α 
= 0.9 minutes) and a slow clearance phase (t1/2 β = 18.9 minutes).  The clearance of free enzyme 
from the plasma was associated with uptake by peripheral leukocytes; levels peaked four hours 
after the dose.   
 
In a second study, two MPS I dogs of received a weekly intravenous 9-hour bolus infusion of 2.0 
mg/kg every week for 10 weeks.  During week 2 of treatment, rhIDU was cleared biphasically 
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from the plasma of the two dogs, but it was cleared monophasically during week 10 of treatment.  
At week 2, the initial decline in concentration was very rapid with α t½ = 0.61 and 0.94 minutes; 
the second, terminal phase was slower with β t ½ = 59.5 and 84.9 minutes.  At week 10, the 
concentration declined monophasically with terminal half-lives of 66.2 and 23.8 minutes, 
respectively, in the two dogs.  The volume of distribution, Vc, approximately 60 mL/kg, 
indicated that the enzyme was distributed mostly in the plasma, which has a volume of 
approximately 35 mL/kg.  The clearance (Cl) of enzyme activity appeared to decrease 
considerably from week 2 to week 10, and there was a concomitant increase in the AUC.  The 
reasons for these changes are not known. 
 
 
TOXICOLOGY 
 
Carcinogenesis 
 
Studies to assess the carcinogenic potential of rhIDU have not been conducted. Carcinogenic 
potential would not be anticipated with rhIDU based on the structure of the drug substance (a 
recombinant human glycoprotein) and its impurity profile. The biochemical properties of α-L-
iduronidase are well characterized. 
 
Mutagenesis 
 
Studies to assess the mutagenic potential of rhIDU have not been conducted, and there are no 
known interactions with DNA.  Mutagenic potential would not be anticipated with Aldurazyme® 
based on the structure of the drug substance (a recombinant human glycoprotein), its impurity 
profile and the excipients in the final product (polysorbate 80, sodium phosphate, and sodium 
chloride). 
 
Impairment of Fertility 
 
No effects on mating and fertility parameters were observed in an intravenous fertility and 
general reproduction toxicity study of rhIDU in rats.  There were no treatment-related effects on 
sperm parameters or findings on gross necropsy. There was no effect on litter parameters or 
treatment-related fetal effects. Male rats received rhIDU or vehicle from 28 days before 
cohabitation until sacrifice after 7 days of cohabitation. Female rats received rhIDU or vehicle 
from 15 days before cohabitation until the seventh day of gestation (DG 7); they were sacrificed 
on DG 21. In contrast to the once-per-week dosing in efficacy studies, the rats in this study 
received once daily IV doses of 0, 0.036, 0.36 or 3.6 mg/kg/day. Symptoms of anaphylaxis were 
observed at 0.36 mg/kg and 3.6 mg/kg and consequently all rhIDU-treated rats were treated 
thereafter with decreasing (with time) doses of diphenhydramine. There were no other treatment-
related clinical signs, mortality or dose/treatment-related effects on male body weights or feed 
consumption. A significant decrease in body weight gain was observed in females at 3.6 mg/kg 
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on DG 0 to 8. The NOAEL determined in this study was >3.6 mg/kg males and >0.36 mg/kg in 
females. The maternal NOAEL determined in this study was > 0.36 mg/kg. The developmental 
NOAEL for rhIDU was determined to be > 3.6 mg/kg. 
 
Single Dose Toxicity 
 
Acute intravenous toxicity studies of rhIDU were conducted in rats and canines.  Overall, there 
were no treatment-related findings in the acute rat and canine toxicity studies at doses up to 
approximately 1.7- and 10-fold, respectively, the recommended human dose of 100 U/kg 
(0.58/kg). 
 
Repeated Dose Toxicity 
 
A repeat dose intravenous toxicity study was conducted in 32 cynomolgus monkeys.  rhIDU 
caused no significant toxicity (ophthalmic, electrocardiographic, organ weight, or macroscopic 
and microscopic pathology) when administered IV weekly for 26 weeks at doses up to 16.6 
mg/kg. This dose is equivalent on a surface area basis to a dose of approximately 5.5 mg/kg in 
humans, which is approximately 10-fold the dose administered in the Phase 1/2 and Phase 3 
studies (0.58 mg/kg). All of the monkeys treated with rhIDU developed antibodies in a dose-
dependent manner. Antibody levels declined in approximately half of the monkeys between 
Weeks 13 and 26; levels rose in the remaining animals. The change in antibody levels between 
Weeks 13 and 26 was not dose-dependent. Only one event consistent with a mild 
hypersensitivity response to administration of drug was observed in this study. Edema developed 
at Week 4 in one male monkey in the 16.6 mg/kg dose group.  
 
An 8-week repeat intravenous dose study in canines was undertaken to assess the possible effects 
of infusate diluents on the ability of the current clinical drug product to provoke anaphylactoid 
reactions in normal canines. None of the three different infusion formulations of rhIDU (saline, 
saline plus canine serum albumin, and saline with polysorbate 80) induced an anaphylactoid 
reaction, although transient infusion-related reactions developed during the third dose (Week 3) 
that resolved with subsequent infusions. The status of the cardiovascular system during these 
events was found to be within normal limits. All canines developed IgG antibodies in this study 
and fixed complement during the infusions where infusion-related reactions occurred. 
 
Reproductive Toxicity 
 
In an intravenous fertility and general reproduction toxicity study of rhIDU in rats, there was no 
reproductive toxicity at doses up to 3.6 mg/kg. 
 
In an intravenous developmental toxicity study of rhIDU in rats, no rhIDU-treatment related 
effects on litter parameters were observed after ten consecutive daily infusions of rhIDU (0.036, 
0.36 or 3.6 mg/kg/day). Symptoms of anaphylaxis were observed at 0.36 mg/kg/day and 
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consequently all rhIDU-treated rats were treated thereafter with IV doses of diphenhydramine, 
No mortality or other treatment-related clinical signs were observed. Body weight gains were 
significantly reduced on DG 10 to 12 and body weights were slightly reduced vs. controls on DG 
7 to 18 at 0.36 and 3.6 mg/kg. At these doses, there was also a significant reduction in absolute 
and relative food consumption on DG 15 to 18. Body weights and food consumption were 
unaffected at 0.036 mg/kg dose. 
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PART III: CONSUMER INFORMATION 
 

Pr Aldurazyme® 
Laronidase  

 
This leaflet is part III of a three-part "Product Monograph" 
published when Aldurazyme® was approved for sale in Canada 
and is designed specifically for Consumers. This leaflet is a 
summary and will not tell you everything about Aldurazyme®.  
Contact your doctor or pharmacist if you have any questions 
about the drug.  
 

ABOUT THIS  MEDICATION 

 
What the medication is used for: 
Aldurazyme® (laronidase) is used to treat the non-central nervous 
system manifestations of Mucopolysaccharidosis I (MPS I; α-L-
iduronidase deficiency) in patients with a confirmed diagnosis of 
this disease. 
 
What it does: 
Patients with MPS I are deficient in the enzyme α -L-iduronidase.  
Laronidase is a form of α-L-iduronidase produced by recombinant 
DNA technology.  Laronidase can help to treat some of the 
symptoms of MPS I by replacing the deficient enzyme. 
 
When it should not be used: 
Do not use Aldurazyme® if you are allergic to laronidase or to any 
ingredient of Aldurazyme® or component of the container. 
 
What the medicinal ingredient is: 
Laronidase 
 
What the important nonmedicinal ingredients are:  
Polysorbate 80, Sodium chloride, Sodium phosphate monobasic 
monohydrate, Sodium phosphate dibasic heptahydrate, Water for 
Injection  
For a full listing of nonmedicinal ingredients see Part 1 of the 
product monograph. 
 
What dosage forms it comes in: 
Aldurazyme® is supplied as a sterile concentrate for solution to be 
used as intravenous infusion. 
 

WARNINGS AND PRECAUTIONS 

NG 
Serious Warnings and Precautions 
Do not use Aldurazyme® if you are severely allergic to any 
ingredients of Aldurazyme® or if you have experienced a severe 
allergic or anaphylactic reaction to laronidase. 
 
If you are treated with Aldurazyme® you may experience an 
infusion related reaction.  Infusion related reaction is defined as 
any related side effect occurring during the infusion or during the 
3 hours following infusion.  Life-threatening infusion related 
reactions including anaphylactic reactions have been observed in 
some patients during Aldurazyme® infusions. Reactions have 
included: inability to breath independently, difficulty breathing, 
noisy breathing, fast breathing, temporary narrowing of the 

airway, partial or complete blockage of the airway, low levels of 
oxygen in the blood, low blood pressure, slow heartrate, and 
hives.    Interventions have included: life saving emergency 
medical treatment, the use of a machine to help with breathing,, 
emergency access to the patient’s windpipe, and hospitalization.  
Other treatment may include inhaled beta-adrenergic agonists to 
help with breathing, epinephrine as part of emergency care and 
intravenous corticosteroids to help fight inflammation. In clinical 
trials and post-marketing experience with Aldurazyme®, 
approximately 1% of patients experienced severe or serious 
allergic reactions.  In patients with MPS I, pre-existing upper 
airway obstruction may have contributed to the severity of some 
reactions.  Because of the potential for severe infusion reactions, 
appropriate medical support should be readily available when 
Aldurazyme® is administered.  Because of the potential for 
recurrent severe reactions, some patients may require additional 
observation.   
 
Patients with an acute underlying illness (e.g. severe infections, 
bronchitis, wheezing/difficulty in breathing) at the time of 
Aldurazyme® infusion may be at risk for infusion-related 
reactions.  Careful consideration should be given to your clinical 
status prior to administration of Aldurazyme®. 
 
BEFORE you use Aldurazyme®, talk to your doctor or pharmacist 
if: 
 
  If you have an acute underlying illness 
  If you have had a severe allergic or anaphylactic reaction 

to administration of Aldurazyme® 
 Any allergies to this drug or its ingredients or 

components of the container 
 If you are pregnant or plan to become pregnant or are 

breast-feeding 
 

INTERACTIONS WITH THIS MEDICATION 
 
Drugs that may interact with Aldurazyme® include:  
No formal drug/drug interaction studies have been conducted.  
Please inform your doctor if you use medicinal products 
containing chloroquine or procaine due to the potential risk of 
interference with the intracellular uptake of laronidase. 
 

PROPER USE OF THIS MEDICATION 
 
Usual dose: 
The recommended dosage regimen of Aldurazyme® is 0.58 mg/kg 
body weight administered once weekly as an intravenous 
infusion.  
 
Aldurazyme® treatment should be supervised by a physician 
experienced in the management of patients with MPS I or other 
inherited metabolic diseases.  
 
Administration of Aldurazyme® should be carried out in an 
appropriate clinical setting where resuscitation equipment to 
manage medical emergencies would be readily available. 
 
Overdose: 
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There is no experience with overdoses of Aldurazyme®. 
 
Missed Dose: 
If you have missed an Aldurazyme® infusion, please contact your 
doctor. 
 

SIDE EFFECTS AND WHAT TO DO ABOUT THEM 
 
Like all medicines, Aldurazyme® can have side effects.   
 
Side effects were mainly seen while patients were being given the 
medicine or shortly after (infusion-related reactions).   
The number of these reactions decreased the longer the patients 
were on Aldurazyme®. The majority of these reactions were of 
mild intensity.   
 
In clinical trials, the most common reactions in patients 6 years 
and older were flushing and headache.  The most common 
infusion associated reactions in patients less than 5 years of age 
were fever and chills.  In an early clinical study, three patients had 
episodes of swelling of their mouth and breathing passage (see 
table below).   
 
In post-marketing experience with Aldurazyme®, severe and 
serious infusion-related reactions have been reported, some of 
which were life threatening.  The most frequently reported side 
effects included chills, vomiting, nausea, joint pain, diarrhea, fast 
heart rate, abdominal pain, blood pressure increased, and oxygen 
saturation decreased. Additional adverse reactions identified in 
the post marketing setting also include bluish color of the skin 
(due to lower levels of oxygen in blood), feeling cold and redness 
of skin. There have been a small number of reports of leakage of 
IV drug from the injection site into the surrounding area under the 
skin.  However, there have been no reports that this leakage has 
caused severe damage to this area under the skin near the 
injection site.       
 
If you exhibit such a reaction following the administration of 
Aldurazyme®, you should immediately contact your doctor.  You 
may be given additional medication such as antihistamines and 
paracetamol to help prevent allergic-type reactions. 
 

SERIOUS SIDE EFFECTS and  (INFUSION 
REACTIONS), HOW OFTEN THEY HAPPEN AND 

WHAT TO DO ABOUT THEM 

Symptom / effect Talk with your doctor or 
pharmacist 

45 Patients 6 years and older treated for up to 12 months 
 

Very 
common 
(occurred in 
≥ 10% of 
patients)  

Flushing, joint disease 
 

Yes 

SERIOUS SIDE EFFECTS and  (INFUSION 
REACTIONS), HOW OFTEN THEY HAPPEN AND 

WHAT TO DO ABOUT THEM 

Symptom / effect Talk with your doctor or 
pharmacist 

Common 
(occurred in 
<10% of 
patients) 

Back pain, headache, 
joint pain, rash, 
abdominal pain, severe 
allergic reaction with 
airway obstruction, 
swelling of the mouth 
and breathing passage 

Yes 

20 Patients younger than 5 years treated for up to 12 months 
Very 
Common 
(occurred in 
> 10% of 
patients)  

Fever, chills, fast heart 
rate, increased blood 
pressure, decreased 
oxygen in the blood 

Yes 

Common 
(occurred in 
<10% of 
patients) 

Heart rate increased, 
respiratory distress, 
wheezing, itching, rash 

Yes 

 
This is not a complete list of side effects.  For any unexpected 
effects while taking Aldurazyme®, contact your doctor or 
pharmacist. 
 

HOW TO STORE IT 
 
Keep out of reach and sight of children. 
Store under refrigeration at 2°C to 8°C (36°F to 46°F). Do not use 
after the expiration date on the vial. This product contains no 
preservatives. 
 
MPS I Registry: 
 
A registry for MPS I patients has been established in order to 
better understand the variability and progression of MPS I 
disease, and to continue to monitor and evaluate treatments.  You 
are encouraged to participate.  Your participation, or your child’s 
participation, may involve long-term follow-up.  Information 
regarding the registry program may be found at 
www.MPSIregistry.com or by calling (800) 745-4447.  If you are 
interested in participating, please contact your doctor.  You can 
only participate in the Registry through your doctor. 
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REPORTING SUSPECTED SIDE EFFECTS 
 
To monitor drug safety, Health Canada through the Canada 
Vigilance Program collects information on serious and 
unexpected side effects of drugs.  If you suspect you have had 
a serious or unexpected reaction to this drug you may notify 
Canada Vigilance: 
 
Online: www.healthcanada.gc.ca/medeffect 
Toll-free phone: 1-866-234-2345 
Toll-free fax: 1-866-678-6789 
 
Postage Paid Mail: 
Canada Vigilance Program  
Health Canada  
AL 0701C 
Ottawa ON  K1A 0K9 
 
NOTE: Should you require information related to the 
management of the side effect, please contact your health care 
provider.  The Canada Vigilance Program does not provide 
medical advice. 

 
 

MORE INFORMATION 
 
This document plus the full product monograph, prepared for 
health professionals can be found at: www.genzyme.ca 
or by contacting the sponsor, Genzyme Canada Inc.,   
at: 1-877-220-8918 
 
This leaflet was prepared by Genzyme Canada Inc. 
Date of Approval: February 12, 2010 
 
Aldurazyme® is a registered trademark of BioMarin/Genzyme 
LLC. 
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