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Product Monograph

P'GLN-Atovaquone
Atovaquone Oral Suspension USP 750 mg /5 mL

Antiprotozoal Agent

Clinical Pharmacology

Atovaquone is a hydroxy-1,4-naphthoquinone, an analog of ubiquinone, with anti- pneumocystis

activity. The mechanism of action against Pneumocystis carinii has not been fully elucidated.

The pharmacokinetics of atovaquone have been studied in healthy volu nteers, HIV- infected
adults with varying stages and manifestations of HIV infection and in immunocompromised
children. The half-life of atovaquone is long (2 to 3 days) due to presumed enterohepatic cycling
and eventual fecal elimination. There is no evidence that the drug is metabolized in man.

Atovaquone is a highly lipophilic compound with a low aqueous solubility. It is extensively bound

to plasma proteins (>99.9%).

The bioavailability of atovaquone is highly dependent on formulation and diet. Atovaquone oral
suspension, which has nowreplaced atovaquone tablets, has atovaquone particles significantly
smaller than those in the tablet formulation, and provides an approximately two-fold increase in
atovaquone bioavailability in the fasting or fed state compared to the tablet formulation studied
under the same conditions. The bioavailability of atovaquone oral suspension can be increased
greatly when administered with meals. In healthy volunteers, a standard meal (23 g fat; 610
kCal) increased the bioavailability two to three-fold following 750 mg single doses of

atovaquone suspension.

The mean area under the atovaquone plasma concentration-time curve (AUC) was increased
2.5 fold and the mean Cnaxwas increased 3.4. Fat has been shown to enhance absorption

significantly (see Pharmacology).

In healthy volunteers there is no evidence that the drug is metabolized and there is negligible

excretion of atovaquone in the urine, with parent drug being predominantly (>90%) excreted
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unchanged in feces.

During a multiple-dose study of 4 HIV-seropositive asymptomatic volunteers, the relative oral
bioavailability of the tablet formulation decreased at doses above 750 mg once daily with food.

In another multiple-dose escalation study conducted in AIDS patients, lack of dose
proportionality was also demonstrated with the tablet formulation; there was, however, a modest

increase in concentrations.

Indications and Clinical Use
GLN-Atovaquone (atovaquone USP) Oral Suspension is indicated for the acute oral treatment

of mild to moderate Pneumocystis carinii pneumonia (PCP) in patients who are intolerant to
trimethoprim-sulfamethoxazole (TMP-SMX).

The efficacy of atovaquone in patients who are failing therapy with TMP- SMX has not been
systematically studied (see Warnings).

The indication is based on the results of comparative pharmacokinetic studies of atovaquone
oral suspension and atovaquone tablet formulations (see Pharmacology) and clinical efficacy
studies of the tablet formulation which established a relationship between atovaquone plasma
concentration and successful treatment. The results of a randomized double-blind trial
comparing atovaquone tablets to TMP-SMXin AIDS patients with mild to moderate PCP
(defined as an alveolar-arterial oxygen diffusion gradient[(A-a)D0O2] <45 mmHg and Pa02 >60
mmHg on room air), and a randomized trial comparing atovaquone tablets to intravenous
pentamidine isethionate in patients with mild to moderate PCP intolerant to trimethoprim or

sulfa-antimicrobials are summarized below:

TMP-SMX Comparative Study
This double-blind trial, initiated in 1990, was designed to compare the safety and efficacy of

atovaquone tablets to that of TMP-SMX for the treatment of AIDS patients with histologically
confirmed PCP. Only patients with mild to moderate PCP were eligible for enroliment.

A total of 408 patients were enrolled into the trial at 37 study centres. Eighty-six patients without
histologic confirmation of PCP were excluded from the efficacy analyses. Of the 322 patients
with histologically confirmed PCP, 160 were randomized to receive atovaquone tablets and 162
to TMP-SMX.
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Study participants randomized to atovaquone treatmentwere to receive 750 mg atovaquone
(three 250 mg tablets) three times daily for 21 days and those randomized to trimethoprim-
sulfamethoxazole were to receive 320 mg TMP plus 1600 mg SMX three times daily for 21
days.

All patients were evaluated for their response to treatment. Each patientwas classified as a
therapy success or failure. Therapy success was defined as improvement in clinical and
respiratory measures persisting at least 4 weeks after cessation of therapy. Therapy failures
included lack of response, treatment discontinuation due to an adverse experience, and

unevaluable.

There was a significant difference (p=0.03) in mortality rates between the treatment groups.
Among the 322 patients with confirmed PCP, 13 of 160 patients treated with atovaquone tablets
and 4 of 162 patients receiving TMP-SMXdied during the 21-day treatment course or an 8-
week follow-up period. In the intent-to-treat analysis for all 408 randomized patients there were
16 deaths in the atovaquone tablets arm and 7 in the TMP-SMX arm (p=0.051).

This difference in mortality between the two treatment groups appeared to be partially dueto a
disproportionate number of fatal bacterial infections in the atovaquone tablets group. Four of the
13 atovaquone tablets-treated patients died of PCP, while 5 of the 13 died of a combination of
bacterial infections and PCP. A correlation between plasma concentrations and death was
demonstrated; in general, patients with lower atovaquone plasma concentrations were more
likely to die than patients with higher atovaquone plasma concentrations.

Sixty-two percent (62%) of patients on atovaquone tablets and 64% of patients on TMP-SMX
were classified as protocol-defined therapy successes.

Outcome of Treatment for PCP-PI:itt)iI\?e1Patients Enrolled in the TMP-SMX
Comparative Study
Number of Patients (% of Total)
Atovaquone TMP-SMX
(n = 160) (n =162)
Outcome of Therapy ' P value
Therapy Success 99 (62%) |103 (64%) |0.75
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Number of Patients (% of Total)
Atovaquone TMP-SMX
(n =160) (n=162)

Outcome of Therapy ° P value
Therapy Failure
Lack of Response 28 (17%) [10 (6%) [<0.01
IAdverse Experience 11 (7%) 33 (20%) |<0.01
Unevaluable 22 (14%) |16 (10%) |0.28
Required Alternative PCP 55 (34%) 55 (34%) |0.95
Therapy During Study

' As defined by the protocol and described in study description above

2atovaquone tablets

The failure rate due to lack of response was significantly larger for patients receiving
atovaquone tablets, while the failure rate due to adverse experiences was larger for patients
receiving TMP-SMX.

There were no significant differences in the effect of either treatment on additional indicators of
response (i.e., arterial blood gas measurements, vital signs, serum LDH levels, clinical

symptoms, and chest radiographs).

Pentamidine Comparative Study
This open, randomized trial, initiated in 1991, was designed to compare the safety and efficacy

of atovaquone tablets to that of pentamidine for the treatment of histologically confirmed mild or
moderate PCP among AIDS patients. Approximately 80% of the patients had a history of, or were
currently experiencing, intolerance to trimethoprim or sulfa-antimicrobials.

Patients randomized to atovaquone were to receive 750 mg atovaquone (three 250 mg tablets)
three times daily for 21 days, and those randomized to pentamidine isethionate were to receive

a 3 to 4 mg/kg single intravenous infusion daily for 21 days.

It was anticipated that patients intolerant of TMP-SMX would present in either of two ways.
They would either have a known intolerance and would represent a primary therapy group, or
their intolerance would first become evidentduring treatment for the current episode of PCP

and would represent a study group for salvage therapy.
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A total of 135 PCP-positive patients were enrolled: 110 were in the primary therapy group and

25 were in the salvage therapy group.

There was no difference in mortality rates between the treatment groups. Among the 135
patients with confirmed PCP, 10 of 70 patients treated with atovaquone tablets and nine of 65
patients treated with pentamidine died during the 21-day treatment course or an 8-week follow-
up period. Three of the ten patients treated with atovaquone tablets died of PCP while another 3
patients died with a combination of bacterial infections and PCP. The contribution of PCP in
these latter deaths is unclear. One patient died of sepsis, one died of lymphoma, one died of
complications of AIDS and one died of refractory pneumothorax. Two of nine patients treated
with pentamidine died of PCP while another 3 patients died with a combination of bacterial
infections and PCP. The contribution of PCP in these latter deathsis unclear.

One each died of a cerebral mycotic aneurysm and disseminated Coccidioides immitis and 2
patients died of complications of AIDS. In the intent-to-treat analysis for all randomized patients,
there were 11 deaths in the atovaquone tablets arm and 12 deaths in the pentamidine arm. For
those patients for whom day 4 atovaquone plasma concentration are available, 3 of 5 (60%)
patients with concentrations <5 mcg/mL died during participation in the study. However, only 2
of 21 (9%) patients with day 4 plasma concentrations >5 mcg/mL died. The therapeutic
outcomes are presentedin Table 2 below.

Table 2
Outcome of Treatment for PCP-Positive Patients Enrolled in the

Pentamidine Comparative Study

Primary Treatment Salvage Treatment
Atovaquone ' Penta- Atovaquone ' Penta-
(n =56) midine | ‘@€ (n=14) midine P value

Outcome of Therapy (n =153) (n=11)
Therapy Success 32(57%) 21(40%) 0.09 13(93%) 7 (64%) 0.14
Therapy Failure
Lack of Response 16(29%) 9(17%) 0.18 0 0
Adverse Experience 2(3.6%) 19(36%) | <0.01 0 3(27%) 0.07
Unevaluable 6(11%) 4(8%) 0.75 1(7%) 1(9%) 1.00
Required Alternative
PCP Therapy During 19(34%) 29(55%) 0.04 0 4(36%) 0.03
Study

1 atovaquone tablets
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Data on Chronic Use
Atovaquone oral suspension has not been systematically evaluated as a chronic suppressive

agent to prevent the development of PCP in patients at high risk for Pneumocystis carinii
disease. In a pilot-dosing study of chronic dosing of atovaquone tablets in AIDS patients, 5 of
31 patients had PCP breakthroughs: one patient at a dose of 750 mg once daily (after 20 days),
three patients at 750 mg twice daily (after 14, 70, and 97 days), and one patient at 1500 mg
twice daily (after 74 days). The dose used in the acute treatment studies (750 mg three times
daily) was not studied and, therefore, there are no data on the rate of breakthrough at this dose.
Based on these limited observations, no recommendation can be made as to the use of

atovaquone oral suspension for prophylaxis.

Contraindications

GLN-Atovaquone Oral Suspension is contraindicated for individuals with known hypersensitivity
to atovaquone or to any of the components of the formulation.

Warnings

Clinical experience with atovaquone has been limited to patients with mild to moderate PCP [(A-
a)DO2 <45 mmHg]. Treatment of more severe episodes of PCP has not been systematically
studied with this agent.

Also, the efficacy of atovaquone in patients who are failing therapy with TMP-SMX has not been

systematically studied and, therefore, cannot be recommended.

GLN-Atovaquone oral suspension has not been evaluated as an agent for PCP prophylaxis.

Precautions
General
Absorption of orally administered atovaquone is limited but can be significantly increased when
the drug is taken with food. Atovaquone plasma concentrations have been shown to correlate
with the likelihood of successful treatment and survival. Therefore, parenteral therapy with other
agents should be considered for patients who have difficulty taking GLN-Atovaquone with food
(see Pharmacology).
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Gastrointestinal disorders may limit absorption of orally administered drugs. Patients with these
disorders also may not achieve plasma concentrations of atovaquone associated with response
to therapy in controlled trials. The prescriber must be aware that diarrhea at the start of
treatment has been shown to be associated with significantly lower atovaquone plasma levels.
These, in turn, are correlated with a higher incidence of therapy failures and a lower survival

rate.

Based upon the spectrum of in vitro antimicrobial activity, GLN-Atovaquone is not effective
therapy for concurrent pulmonary conditions such as bacterial, viral or fungal pneumonia or
mycobacterial diseases. Clinical deterioration in patients may be due to other pathogens, as
well as progressive PCP. All patients with acute PCP should be carefully evaluated for all other

possible causes of pulmonary disease and treated with additional agents as appropriate.

Rare cases of hepatitis, elevated liver function tests, and one case of fatal liver failure have
been reported in patients treated with atovaquone. A causal relationship between atovaquone
use and these events could not be established because of numerous confounding medical

conditions and concomitant drug therapies (see Adverse Reactions, Post-Marketing Adverse

Reactions).

Use in the Elderly
GLN-Atovaquone has not been systematically evaluated in patients greater than 65 years of

age. Caution should be exercised when treating elderly patients reflecting the greater frequency
of decreased hepatic, renal and cardiac function in this population.

There is no clinically significant change in the average rate or extent of absorption of
atovaquone between elderly and young patients. A trend toward an increase in tz in elderly
subjects after a single dose suggests that atovaquone may accumulate after multiple dosing.

Use in Infants and Young Children
There are no efficacy studies in children. Clinical experience with atovaquone in

immunosuppressed pediatric patients is limited to safety data from one pharmacokinetic study
(n=11). No children under 4 months of age participated in the Phase I trial.

Pregnancy
There are no adequate and well-controlled studies in pregnantwomen. GLN-Atovaquone

should be used during pregnancy only if the potential benéefit justifies th e potential risk to the

fetus (see Teratology section of Toxicology).
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Nursing Mothers
It is not known whether atovaquone is excreted in human milk and breast feeding is not

recommended. In a rat study, atovaquone concentrations in the milk were 30% of the

concurrent atovaquone concentrations in the maternal plasma.

Patients with Hepatic Impairment
In patients with mild to moderate hepatic impairment there is no clinically significant change in

exposure to atovaquone when compared to healthy patients. No data are available in patients

with severe hepatic impairment.

Patie nts with Renal Impairment
In patients with mild to moderate renal impairment, oral clearance and/or AUC data for

atovaquone are within the range of values observed in patients with normal renal function. The
Cmaxand AUC of total atovaquone (bound + free) are reduced in patients with severe renal
impairment. The effect of severe renal impairmenton free (unbound) concentrations of

atovaquone in plasma is unknown.

Ability to Perform Tasks That Require Judgement, Motor or Cognitive skills There have
been no studies to investigate the effect of atovaquone on driving performance or the ability to
operate machinery.

Drug Interactions
As experience is limited, care should be taken when combining other drugs with GLN-

Atovaquone.

Atovaquone is highly bound to plasma protein (>99.9%). Therefore, caution should be used
when administering GLN-Atovaquone concurrently with other highly plasma protein bound
drugs with narrow therapeutic indices, as competition for binding sites may occur.

The extent of plasma protein binding of atovaquone in human plasma is not affected by the
presence of therapeutic concentrations of phenytoin (15 mcg/mL). Atovaquone does not affect
the pharmacokinetics, metabolism or extent of protein binding of phenytoin in vivo. In vitro there
is no plasma protein binding interaction between atovaquone and quinine, phenytoin, warfarin,

sulphamethoxazole, indomethacin or diazepam.

The concomitant administration of atovaquone and rifampicin or rifabutinis not recommended.
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Concomitant administration of rifampicin or rifabutin is known to reduce atovaquone levels by
approximately 50% and 34 %, respectively, and could result in sub- therapeutic plasma
concentrationsin some patients.

Concomitant treatment with tetracycline or metoclopramide has been associated with significant
decreases in plasma concentrations of atovaquone. Caution should be exercised in prescribing
these drugs with GLN-Atovaquone oral suspension until the potential interaction has been
further studied.

In clinical trials of atovaquone oral suspension, small decreasesin plasma concentrations of
atovaquone (mean <3 mcg/mL) were associated with concomitant administration of
acetominophen, benzodiazepines, acyclovir, opiates, cephalosporins, anti-diarrheals and
laxatives. The causal relationship between the change in plasma concentrations of atovaquone
and the administration of these drugs is unknown.

Zidovudine does not appear to affect the pharmacokinetics of atovaquone. However,
pharmacokinetic data have shown that atovaquone appears to decrease the rate of metabolism
of zidovudine to its glucuronide metabolite (steady state AUC of zidovudine was increased by
33% and peak plasma concentration of the glucuronide was decreased by 19%). At zidovudine
dosages of 500 or 600 mg/day it would seem unlikely that a three -week, concomitant course of
atovaquone oral suspension for the treatment of acute PCP would result in an increased
incidence of adverse reactions attributable to higher plasma concentrations of zidovudine. Extra
care should be taken in monitoring patients receiving prolonged atovaquone oral suspension
therapy. There are no data available for ddC (zalcitabine).

Didanosine (ddl) does not affect the pharmacokinetics of atovaquone as determined in a
prospective multidose drug interaction study of atovaquone and ddI. However, there was a 24%
decrease in the AUC for ddlwhen co-administered with atovaquone which is unlikely to be of

clinical significance.

Concomitant administration of atovaquone and indinavirresults in a decrease in the C nin of
indinavir (23% decrease; 90% CI1 8-35%). Caution should be exercised when prescribing
atovaquone with indinavir due to the decrease in trough levels of indinavir.

In clinical trials of atovaquone the following drugs were not associated with a change in steady

state plasma concentrations of atovaquone: fluconazole, clotrimazole, ketoconazole, antacids,
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systemic corticosteroids, non-steroidal anti-inflammatory drugs, anti-emetics (excluding
metoclopramide) and Hz-antagonists.

Laboratory Tests
It is not known if atovaquone interferes with clinical laboratory test or assay results.

Adverse Reactions

Because many patients who participated in clinical trials with atovaquone tablets had
complications of advanced HIV disease, it was often difficult to distinguish adverse events
caused by the drug from those caused by underlying medical conditions. There were no life -
threatening or fatal adverse experiences caused by atovaquone tablets.

Table 3 summarizes all the clinical adverse experiences reported by >5% of the study
population during the TMP-SMX comparative study of atovaquone tablets (n=408), regardless
of attribution.

Table 3
Treatment-Emergent Adverse Experiencesin the
TMP-SMX Comparative PCP Treatment Study

Number of Patients with Treatment-Emergent
Adverse Experience
Treatment-Emergent Adverse (% of Total)
Experience Atovaquone TMP-SMX
Tablets (n = 203) (n = 205)

BODY AS A WHQI F

sthenia 17 (8%) 16 (8%)
Fever 28 (14%) 52 (25%)*
Headache 33 (16%) 44 (22%)
GASTROINTESTINAL
Diarrhea 39 (19%)* 15 (7%)
Constipation 7 (3%) 35 (17%)*
IAbdominal Pain 9 (4%) 15 (7%)
\Vomiting 29 (14%) 72 (35%)*
Nausea 43 (21%) 90 (44%)*
Monilia, Oral 11 (5%) 21 (10%)
NERVOUS
Dizziness 7 (3%) 17 (8%)*
Insomnia 20 (10%) 18 (9%)
SKIN

GLN-Atovaquone (Atovaquone Oral Suspension USP) Pagell of34



Rash (including maculopapular) 47 (23%) 69 (34%)*

Pruritus 11 (5%) 18 (9%)
No. of Patients discontinuing
Therapy due to an Adverse

Experience 19 (9%) 50 (24%)*

No. of Patients Reporting at least

one Adverse Experience 127 (63%) 134 (65%)
* p <0.05

Although an equal percentage of patients receiving atovaquone tablets and TMP-SMXreported
at least one adverse experience, more patients receiving TMP- SMX required discontinuation of
therapy due to an adverse event. Nine percent of patients receiving atovaquone tablets were
prematurely discontinued from therapy due to an adverse event versus 24% of patients
receiving TMP-SMX. Eight patients receiving atovaquone tablets had therapy discontinued due
to development of rash. The majority of cases of rash among patients receiving atovaquone
tablets were mild and did not require the discontinuation of dosing. The only other clinical
adverse experience which led to premature discontinuation of atovaquone tablets dosing by
more than one patient was the development of vomiting (n=2). The most common adverse
experience requiring discontinuation of dosing in the TMP-SMXgroup was rash (n=16).

Laboratory test abnormalities reported for >5% of the study population during the treatment
period are summarized in Table 4. Five patients treated with atovaquone tablets and 15 patients
treated with TMP-SMX had therapy prematurely discontinued due to elevations in ALT/AST. In
general, patients treated with atovaquone tablets developed fewer abnormalities in measures of
hepatocellular function (ALT, AST, alkaline phosphatase) or amylase values than patients
treated with TMP/SMX.

Table 4
Treatment-Emergent Laboratory Abnormalities

Number of Patients Developing a Laboratory
Test Abnormality
(% of Total Patients)
Atovaquone Tablets TMP-SMX

Laboratory Test Abnormality

Anemia (Hgb <8.0 g/dL) 6% 7%
Neutropenia (ANC <750 c/mm3) 3% 9%
Elevated ALT (>5 x ULN) 6% 16%
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Elevated AST (>5 x ULN) 4% 14%
Elevated Alkaline Phosphate (>2.5 x ULN) 8% 6%
Elevated Amylase (>1.5 x ULN) 7% 12%
Hyponatremia (<0.96 x LLN) 7% 26%

ULN=upper limit of normal range LLN=low er limit of normal range

Table 5 summarizes the clinical adverse experiences reported by >5% of the study population

during the comparative trial of atovaquone tablets and intravenous pentamidine (n = 144),
regardless of attribution. A slightly lower percentage of patients who received atovaquone
tablets reported occurrence of adverse events than did those who received pentamidine (63%
vs 72%).

However, only 7% of patients discontinued treatment with atovaquone tablets due to adverse
events, while 41% of patients who received pentamidine discontinued treatment for this reason
(p <0.001). Of the five patients who discontinued therapy with atovaquone tablets, three
reported rash (4%). Rash was not severe in any patient. No other reason for discontinuation of
atovaquone tablets was cited more than once. The most frequently cited reasons for
discontinuation of pentamidine therapy were hypoglycemia [8 patients (11%)] and vomiting [6
patients (9%)].

Table 5
Treatment-Emergent Adverse Experiencesin the
Pentamidine Comparative PCP Treatment Study

Number of Patients with Treatment-Emergent Adverse

Treatment-Emergent Adverse Experience Experience
(% of Total)

Atovaquone Pentamidine (n=71)
Tablets(n=73)

BODY AS A WHOLE

Asthenia 6 (8%) 10 (14%)
Fever 29 (40%) 18 (25%)
Headache 13 (18%) 20 (28%)
Pain 7 (10%) 7 (10%)
CARDIOVASCULAR

Hypotension 1 (1%) 7 (10%)*
GASTROINTESTINAL
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Diarrhea 15 (21%) 22 (31%)
Dyspepsia 4 (5%) (10%)
IAbdominal Pain (10%) (11%)
'V omiting 10 (14%) 12 (17%)
Nausea 16 (22%) 26 (37%)
Monilia, Oral 7 (10%) 2 (3%)

IAnorexia 5 (7%) 7 (10%)
METABOLIC

Hypoglycemia 1 (1%) 11 (15%)*
NERVOUS

Anxiety 5 (7%) 7 (10%)
Dizziness 6 (8%) 10 (14%)
Insomnia 14 (19%) 10 (14%)
RESPIRATORY

Sinusitis 5 (7%) 4 (6%)

Rhinitis 4 (5%) 5 (7%)

Cough 10 (14%)* 1 (1%)

SKIN

Rash 16 (22%) 9 (13%)
Sw eat 7 (10%) 2 (3%)

SPECIAL SENSES

Taste Perversion 2 (3%) 9 (13%)*
No. of Patients discontinuing Therapy due to 5 (7%) 29 (41%)**
an Adverse Experience

No. of Patients Reporting at least one 46 (63%) 51 (72%)
IAdverse Experience

*p <0.05 ** 1 <0.001

Laboratory test abnormalities reported in >5% of patients in the pentamidine comparative study
are presented in Table 6. Laboratory abnormality was reported as the reason for discontinuation
of treatment in two of 73 patients who received atovaquone tablets. One patient (1%) had
elevated creatinine and BUN levels and one patient (1%) had elevated amylase levels.
Laboratory abnormalities were the sole or contributing factorin 14 patients who prematurely

discontinued pentamidine therapy. In the 71 patients who received pentamidine, laboratory
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parameters most frequently reported as reasons for discontinuation were hypoglycemia (11%),

elevated creatinine levels (6%), and leukopenia (4%).

Table 6
Treatment-Emergent Laboratory Abnormalities in the
Pentamidine Comparative PCP Treatment Study

Patients Developing a Laboratory Test
Abnormality
Laboratory Test Abnormalities (% of Total)
Atovaquone Tablets Pentamidine
Anemia (Hgb <8.0 g/dL) 4% 9%
Neutropenia (ANC <750 c/mm3) 5% 9%
Hyponatremia (<0.96 x LLN) 10% 10%
Hyperkalemia (>1.18 x ULN) 0% 5%
Elevated Alkaline Phosphate (>2.5 x ULN) 5% 2%
Hyperglycemia (>1.8 x ULN) 9% 13%
Elevated AST (>5 x ULN) 0% 5%
Elevated Amylase (>1.5 x ULN) 8% 4%
Elevated Creatinine (>1.5 x ULN) 0% 7%

ULN=upper limit of normal range LLN=low er limit of normal range

Post-Marketing Adverse Reactions
In addition to adverse events reported from clinical trials, the following events have been

identified during worldwide post-approval use of atovaquone. Because they are reported
voluntarily from a population of unknown size, estimates of frequency cannotbe made.

These events have been chosen for inclusion due to a combination of their seriousness,
frequency of reporting, or potential causal connection to atovaquone.

Blood and Lymphatic System Disorders: Methemoglobinemia, thrombocytopenia.

Immune System Disorders: Hypersensitivity reactions including angioedema, bronchospasm,
throat tightness and urticaria.

Eye Disorders: Vortex keratopathy.
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Gastrointestinal Disorders: Pancreatitis.

Hepatobiliary Disorders: Hepatitis and one case of fatal liver failure have been reported with

atovaquone usage.

Skin and Subcutaneous Tissue Disorders: Erythema multiforme and Stevens-Johnson
syndrome and skin desquamation have been reported in patients receiving multiple drug

therapy including atovaquone.

Renal and Urinary Disorders: Acute renal impairment

Symptoms and Treatment of Overdosage

| For management of a suspected drug overdose, contact your regional poison control centre. |

There is insufficient experience to predict the consequences of or suggest specific management
of overdosage from the oral administration of GLN-Atovaquone oral suspension. If overdosage
occurs, the patient should be monitored and standard supportive treatment applied.

Dosage and Administration

Failure to administer GLN-Atovaquone oral suspension with food may result in lower plasma

concentrations and may limit response to therapy (see Pharmacology and Precautions

sections).

Adults
The recommended oral dose of GLN-Atovaquone is 750 mg (5 mL) administered with food

twice a day (total daily dose 1500 mg) for 21 days. For patients with difficulty in swallowing and
unable to take two meals a day, the dose should be 1500 mg (2 x 5 mL) with food once a day

for 21 days (see Pharmacology).
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Pharmaceutical Information

Drug Substance

Trade Name: GLN-Atovaquone

Proper Name: Atovaquone

Chemical Name:

1) 1.4-naphthalenedione, 2-[4-(4-chlorophenyl) cyclohexy] -3-hydroxy-trans

2) 2-[trans-4-(p-chlorophenyl)cycdohexyl]-3-hydroxy-1.4-naphthoquinone

Structural Formula:

Cl
9]
<98

O
Molecular
Formula: C22H19CIO3
Molecular Weight: 366.84 g/mol
Description:

Yellow powder, freely soluble in N-methyl-2-pyrrolidone and in tetrahydrofuran, soluble in
chloroform, sparingly soluble in acetone and Dimethyl sulfoxide, slightly soluble in octanol, ethyl
acetate and polyethylene glycol 200, very slightly solublein 0.1 N sodium hydroxide, insoluble
in water.

Composition
GLN-Atovaquone oral suspension contains 750 mg of atovaquone per 5 mL and the following

non-medicinal ingredients: benzyl alcohol, citric acid, hypromellose, poloxamer 188, purified
water, saccharin sodium, sodium citrate dihydrate, flavour (tutti frutti)and xanthan gum. Tutti
frutti flavour contains artificial flavours, benzyl alcohol, dl-alpha-tocopherol, maltodextrin and

propylene glycol.
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Stability and Storage Recommendations

GLN-Atovaquone oral suspension should be stored at room temperature 15°C to 30°Cin a

tight, light-resistant container. Do not freeze.

Availability of Dosage Forms

GLN-Atovaquone oral suspension, containing atovaquone 750 mg / 5 mL, is bright yellow with a

tutti-frutti flavor. Supplied in bottles of 210 mL with child resistant cap.

Clinical Trials

A Comparative, Double-Blinded, Randomized, Single Dose, Two-Way Crossover Bioavailability

Study of GLN-Atovaquone (Atovaquone Oral Suspension, USP) 750 mg /5 mL (Glenmark

Pharmaceuticals Canada Inc.) and PMEPRON® (Atovaquone Oral Suspension, USP

750mg /5 mL) (GlaxoSmithKline Inc.), was conducted in 32 healthy, adult male subjects under

fed conditions. A summary of the comparative bioavailability data from the 28 subjects who

completed the study is presented in following table:

SUMMARY TABLE OF THE COMPARATIVE BIOAVAILABILITY DATA

Atovaquone
(5 mL x 750 mg/5 mL)
From measured data

Geometric Mean
Arithmetic Mean (CV %)

(hr)

7.50 (4.50 — 16.00)

5.25 (4.00 — 16.00)

% Ratio of o

Parameter Test@ Referencet Geometric 90% Igtoe nrcglence
Means

AUCo.72 360302.16 364864.33
(ng.hrmL) | 382089.20(33.07) | 384236.65 (28.35) 9.8 90.7-107.5
Crax 8860.62 923553
(ng/mL) 9179.250 (25.10) 9697.375 (27.78) 9.9 87.7-104.9
Trad

@GLN-Atovaquone (Atovaquone Oral Suspension, USP) 750 mg/5 mL (Glenmark Pharmaceuticals

Canada Inc.)
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TPPMEPRON® (Atovaquone Oral Suspension, USP) 750 mg/5 mL (GlaxoSmithKline Inc.) was purchased
in Canada

*Expressed as the median (range).

Note: AUC, and Ty are not reported; these parameters could not be reliably estimated due to the long
half-life of atovaquone and the design of the study.

Microbiology

Pneumocystis carinii

Several laboratories, using different in vitro methodologies, have shown the ICso (50% Inhibitory
Concentration) of atovaquone againstrat P. carinii to be in the range of 0.1 - 3.0 mcg/mL.
Atovaquone is active against P. cariniiin immunosuppressed rats. This activity has been
demonstrated in both prophylactic and treatment regimens. In a study designed to test
atovaquone in the acute treatment of PCP, rats were immunosuppressed with cortico steroids
for 4 or 6 weeks to predispose themto PCP and then treated by oral route once daily for 5 or 7
days per week for three weeks. A dose of 100 mg/kg completely cured (i.e. there was no
histologic evidence of infection) a majority of the animals. In another study, 100 mg/kg of
atovaquone was given daily for 3 weeks starting at the beginning of week 5 of
immunosuppression. This regimen was effective in producing complete cures, as defined

previously, in 4 of the 15 (27%) rats evaluated.

The average infection score in treated rats was reduced to 0.8 from 2.57 in untreated

immunosuppressed rats.

In studies designed to test atovaquone for prophylaxis of PCP, doses of 100 mg/kg, started
concurrently with the immunosuppressive agent, prevented the development of pneumocystosis
in the majority of susceptible rats. Atovaquone was administered by oral route either once daily
for 5 days per week for six weeks, or daily for eight weeks. A dose response was evident in this
model with doses lower than 100 mg/kg demonstrating a decreasing effectand doses of 10
mg/kg and 25 mg/kg having only a marginal effect, as evidenced by persistence of infection in
90% and 88% of animals, respectively. At the end of the study, animals remaining negative for
PCP had atovaquone plasma concentrations >60 mcg/mL (range 60-94 mcg/mL). These
atovaquone plasma concentrations are achievable at daily doses of 50 mg/kg/day or greater.

Toxoplasma gondii
The following additional preclinical data are available regarding Toxoplasma gondii, but their

clinical significance is unknown. The in vitro ICsos of atovaquone against the tachyzoite stage of
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a number of strains of T. gondii were in the range of 0.001 to 0.07 mcg/mL. Atovaquone was
also clearly active against the isolated cyst stages at 50 mcg/mL over a 72-hour incubation
period. Limited activity was also observed at 5.0 mcg/mL; however, no intermediate atovaquone
concentrations were tested.

Studies in an immunocompromised mouse model infected with clinical laboratory strains of T.
gondiiindicated EDses (50% Effective Dose for delaying the time of death) to be in the range of
10 to 30 mg/kg/day when treatment was initiated 24 hours after infection. Percentage survival of
mice decreased if the treatment was initiated later. In one study, mice treated with 50 mg/kg of
atovaquone once daily for 15 days and surviving 30 days post infection were evaluated for
residual viable brain cysts. Brain homogenates prepared from treated mice were shown to
produce a fatal toxoplasma infection when subinoculated into normal mice. Thus, although
atovaquone showed activity against T. gondii in vivo, these results indicate that viable
organisms remain encysted in the brain. In another study with animals with pre-existing brain
infections, dosage regimens of 100 mg/kg/day had a beneficial effect on survival and level of
infection. However, relapse of infection due to residual parasites was not evaluated.

Plasmodium species
The in vitro ICso against Plasmodium sp. is approximately 0.004 mcg/mL. Strains of P.

falciparum resistant to atovaquone have been produced by drug selective pressure in the
laboratory.

In order to determine the in vivo efficacy of atovaquone against murine malaria, CD-1 mice

were injected with between 1 and 5 x 10° erythrocytes infected with pathogenic strains of P.
yoeliior P. berghei and the dose of atovaquone required to reduce parasitemia by 50% (ED s0)
and 99% (EDgg) when given in 7 separate doses was determined. In drug sensitive strains,
atovaquone has an EDgg 0f 0.09-0.15 mg/kg (P. yoelii) and 0.009-0.116 mg/kg (P. berghei).

Atovaquone was also evaluated in the Aotus monkey model of P. falciparum malaria. In
P. falciparum infected monkeys, 1 mg/kg of atovaquone once a day orally for 3 to 7 days

cleared all animals of circulating parasites 2 to 4 days after onset of treatment. Those receiving
drug for 7 days were completely cured, while most of the animals treated with 3 or 5 doses

recrudesced.

In Plasmodium species, the site of action appears to be the cytochrome bc1complex (Complex

ll). Several metabolic enzymes are linked to the mitochondrial electron transport chain via
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ubiquinone. Inhibition of electron transport by atovaquone will result in indirect inhibition of
these enzymes. The ultimate metabolic effects of such blockade may include inhibition of

nucleic acid and ATP synthesis.

Pharmacology

Human Pharmacology

Absorption
Atovaquone is a highly lipophilic drug with low solubility in water. Pharmacokinetic and

bioavailability studies indicate that the bioavailability of the drugis highly dependent on
formulation and diet. The suspension formulation provides an approximately two-fold increase
in atovaquone bioavailability in the fasting or fed state compared to the tablet formulation
studied under the same conditions. The absolute bioavailability of a 750 mg dose of
atovaquone, oral suspension, administered under fed conditions, has been evaluated in nine
HIV-seropositive (CD4>100 cells/mm?®) volunteers and was 47% + 15%. In the same study, the
bioavailability of the tablet formulation was 23% + 11%. Other pharmacokinetic parameters from
this study are shown in Table 7.

Table 7
Mean (¥SD) Pharmacokinetic Parameters for Atovaquone
after 0.5 mg/kg Intravenous Infusion
or 750 mg Tablet and Oral Suspension Administration*

Parameter V. Tablet Oral Suspension
Crmax (Mmcg/mL) 3.21+0.38 4.76+1.71 11.47£2.76
AUC (hremcg/mL) 70.0+25.6 316+ 159 639 + 227
Bioavailability (%) — 23+ 11 47 £ 15
ty. (hr) 62.5+35.3 67.8+£28.9 67.0+33.4

* Mean IV dose was 36.9 mg.

The bioavailability of atovaquone tablets is increased approximately three- fold when
administered with meals. In particular, fat has been shown to enhance absorption significantly.
In one study, 18 volunteers received a single dose of 500 mg atovaquone tablets after an
overnight fast and following a breakfast (23 g fat: 2696 kJ (642 kCal)). The mean (+ SD) AUC
values were 93.8 £ 45.7 and 288 + 77 hreug/mL, under fasting and fed conditions, respectively.
In another volunteer study where atovaquone tablets were administered under fasting
conditions, with 28 g butter (23 g fat) and 56 g butter (46 g fat) on toast, mean AUC values
increased 2.7- and 4.0-fold, respectively, compared to the fasting state.
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The bioavailability of atovaquone oral suspension is increased approximately two-fold when
administered with meals. In one study, 16 healthy volunteers received a single dose of 750 mg
atovaquone oral suspension after an overnight fast and following a standard breakfast [23 g fat:
2686 kJ (642 kCal)]. The mean (xSD) area under the concentration-time curve (AUC) values
were 324 £ 115 and 801 + 320 hremcg/mL under fasting and fed conditions, respectively. The
effect of food [23 g fat: 1673 kJ (400 kCal] on atovaquone plasma concentrations was also
evaluated in a multiple-dose, randomized, crossover study in 19 HIV-infected volunteers (CD4
<200 cells/mm?) receiving daily doses of 500 mg atovaquone oral suspension. AUC was 280 *
114 hremcg/mL when atovaquone was administered with food as compared to 169 + 77
hremcg/mL under fasting conditions. Maximum plasma atovaquone concentration (C maxwas
15.1 £ 6.1 and 8.8 + 3.7 mcg/mL when atovaquone was administered with food and under
fasting conditions, respectively. Significant differences in the bioavailability of atovaquon e oral
suspension have been observed between normal volunteers or HIV-seropositive asymptomatic
volunteers and AIDS patients.

Comparisons of AUC values of atovaquone tablets and atovaquone oral suspension across
studies indicate that, on average, atovaquone plasma concentrations are approximately two- to
three-fold higher in non-HIV-infected individuals thanin patients with AIDS.

Dose Proportionality
Plasma atovaquone concentrations do not increase proportionally with dose. When atovaquone

oral suspension was administered with food at dosage regimens of 500 mg once daily, 750 mg
once daily and 1000 mg once daily, average steady-state plasma atovaquone concentrations
were 11.7£4.8,12.5+5.8,and 13.5 £ 5.1 mcg/mL, respectively. The corresponding Cmax
concentrationswere 15.1+£6.1, 15.3 7.6, and 16.8 + 6.4 mcg/mL. When atovaquone oral
suspension was administered to five HIV-infected volunteers at a dose of 750 mg twice daily,
the average steady-state plasma atovaquone concentration was 21.0 + 4.9 mcg/mL and Cmax
was 24.0 £ 5.7 mcg/mL. The minimum plasma atovaquone concentration (Cmin) associated with

the 750 mg twice daily regimen was 16.7 £ 4.6 mcg/mL.

Distribution
Following the intravenous administration of atovaquone, the volume of distrib ution at steady

state (Vdss) was 0.60 + 0.17 L/kg (n=9). Atovaquone is extensively bound to plasma proteins

(99.9%) over the concentration range of 1 to 90 mcg/mL. In three HIV- infected children who
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received 750 mg atovaquone as the tablet formulation fourtimes daily for 2 weeks, the
cerebrospinal fluid concentrations of atovaquone were 0.04 mcg/mL, 0.14 mcg/mL, and 0.26

mcg/mL, representing less than 1% of the plasma concentration.

Elimination
The plasma clearance of atovaquone following intravenous administration in nine HIV- infected

volunteers was 10.4 £ 5.5 mL/min (0.15 + 0.09 mL/min/kg). The half-life of atovaquone was
62.5 + 35.3 hours after I.V. administration and ranged from67.0 + 33.4 to 77.6 £ 23.1 hours
across studies following administration of atovaquone oral suspension. The half-life of
atovaquone is long due to presumed enterohepatic cycling and eventual fecal elimination. In a
study where "C-labelled atovaquone was administered to healthy volunteers, greater than 94%
of the dose was recovered as unchanged atovaquone in the feces over 21 days. There was
little or no excretion of atovaquone in the urine (less than 0.6%). There is indirect evidence that
atovaquone may undergo limited metabolism; however, a specific metabolite has not been
identified.

Human Pharmacokinetics
HIV Seropositive Asymptomatic Adults
During a multiple-dose study of atovaquone tablets in cohorts of 4 HIV- seropositive

asymptomatic adult volunteers, dose-proportionality was demonstrated for dosage regimens of
100 to 750 mg once daily. However, at doses above 750 mg once daily with food, the relative
oral bioavailability decreased. The maximum dose tested, 3000 mg once daily, produced a
mean +SD steady-state average plasma concentration of 40.0 + 19.0 mcg/mL compared to 26.9

1 10.0 meg/mL in volunteers receiving 750 mg once daily.

In a multiple-dose escalation study (Table 8) conducted in volunteers with AIDS, where a single
cohort of 15 individuals received 15- to 17-day consecutive courses of atovaquone tablets
administered with food at regimens of 750, 1500, 3000 mg once daily, 750 mg twice daily, and
1500 mg twice daily, the lack of dose proportionality was also demonstrated; however, there
was a modest increase in concentrations with increasing total daily dose. Altering dose intervals
without changing total daily dose did not affect concentrations. In this study, the C max/Cmin

concentration ratio values were low; approximately 1.5, and independent of the dosage

regimen.
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Table 8
Atovaquone Tablets AUC Values and Plasma
Concentrationsin Volunteers with AIDS*

Parameter 750 mg 1500 mg 3000 mg 750 mg 1500 mg
(n =15) (n =15) (n=14) (n=12) (n=13)
Steady-State AUC (hr 181+84 [253+126 322+ 135 231+ 59 314 + 109
mcg/mL)
Steady-State Average 7.5+3.5 [10.6+5.3 13.4+5.6 9.6+2.5 13.1£45
Concentrations (mcg/mL)
*Mean + SD

In two pivotal studies for the treatment of PCP where 191 AIDS patients received 750 mg
atovaquone tablets three times daily, the mean steady-state atovaquone concentration was
13.9+ 6.8 mcg/mL.

Immunocompromised Children
The pharmacokinetics of atovaquone have been evaluated in 10 immunocompromised children

(age: 5 months to 13 years; weight: 3.5 to 85.5 kg). The mean half-life was 2.7 + 1.6 days. A
dosage regimen of 10 mg/kg once daily achieved a steady-state average concentration of 7.5 £
4.6 mcg/mL (range 2.5 to 15.2 meg/mL). For 3 of these children who also received a dosage
regimen of 40 mg/kg once daily, a steady-state average concentration of 14.0 £ 2.2 mcg/mL

(range 10.9 to 15.6 mcg/mL) was achieved.

Relationship Between Atovaquone Plasma Concentration and Clinical Outcome In a
comparative study of atovaquone tablets with trimethoprim- sulfamethoxazole (TMP-SMX) for
oral treatment of mild to moderate PCP, where AIDS patients received 750 mg atovaquone
tablets three times daily for 21 days, the mean steady-state atovaquone concentration was 13.9
1 6.8 mcg/mL (n=191). Analysis of these data established a relationship between atovaquone
plasma concentration and successful treatment.
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Table 9
Relationship Between Atovaquone Plasma Concentrations and Successful Treatment

Steady-State Plasma Successful Treatment*®
Atovaquone Number successes/Number in Group (%)
Concentrations
(mcg/mL) Observed Predictedt
0to<5 0/6 0% 1.5/6 25%
5t0<10 18/26 69% 14.7/26 57%
10to <15 30/38 79% 31.9/38 84%
15 to <20 18/19 95% 18.1/19 95%
20to <25 18/18 100% 17.8/18 99%
25+ 6/6 100% 6/6 100%

* Successful treatment w as defined as improvement in clinical and respiratory measures persisting at least 4 w eeks
after cessation of therapy.

1 Based on logistic regression analysis

A dosing regimen of atovaquone oral suspension for the treatment of mild to moderate PCP
has been selected to achieve average atovaquone plasma concentrations of approximately 20
mcg/mL, because this plasma concentration was previously shown to be well tolerated and
associated with the highest treatment successrates (Table 9). In an open-label PCP treatment
study with atovaquone oral suspension , dosing regimens of 1000 mg once daily, 750 mg twice
daily, 1500 mg once daily, and 1000 mg twice daily were administered to AIDS patients with
PCP. The average steady-state plasma atovaquone concentration (Cavg,ss £ SD) achieved at
the 750 mg twice daily dose given with meals was 22.0 £ 10.1 mcg/mL (n=18). Twelve of the
eighteen patients (67%) achieved a Cavg,ss level of 215 mcg/mL after 21 days of treatment.
Based on the limited pharmacokinetic data, the Cavg,ss for the 1500 mg once daily treatment
regimen given with meals was 17.6 £ 8.1 mcg/mL (n = 9). At this dosing regimen, five of the
nine patients (56%) achieved a Cavg,ss level of 215 mcg/mL after 21 days of treatment.

Animal Pharmacology
Absorption, distribution, metabolism and elimination studies have been conducted with

atovaquone or "C-labelled atovaquone in several animal species.

Absorption
Atovaquone exhibits limited absorption after oral administration in all species studied. Thereis

considerable interanimal variability in plasma concentrations after oral administration; this is
most evident in dogs where up to 10-fold differences in plasma concentrations are seen aftera
given oral dose. High doses (up to 1200 mg/kg/day) do not resultin proportionately higher

plasma concentrations of atovaquone. Atovaquone exhibits a long plasma half-life, averaging 9
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hours in mice, 26 hours in rats, 22 hours in rabbits, and 37 hours in dogs. It is >99% bound to

plasma proteins in all species studied.

Distribution
The distribution of atovaquone into tissues after absorption is limited to the organs of excretion

and metabolism. Plasma to tissue concentration ratios range from 2 in the liver to ~ 30 in brain.

Metabolism
After oral administration of atovaquone, hepatic cytochrome P-450 isoenzymes of the IIB

(phenobarbital-inducible) family are induced in mice but not in rats. The compound does not
appear to induce its own metabolism. /n vitro studies and characterization of metabolic profiles
in excreta of animals and humans dosed with "*C-labelled atovaquone indicate that
biotransformation of the compound is not a significant factor in the disposition of atovaquone.
The compound is not metabolized in liver microsomal preparations, and the major (in man the
single) component of fecal extracts in all species is unchanged atovaquone.

Elimination
After either L.V. or oral administration, the major route of elimination is via feces. In all species

examined, including man, urinary excretion accounts for <3% of the administered dose, and in
most experiments this value is <1%. Elimination in feces accounts for an average of >92% of an
oral dose across all nonclinical species examined; in man, fecal elimination after an oral dose
averages 93%.

Toxicology
The toxicology of atovaquone has been investigated extensively in a variety of species for

periods of up to six months (see Table 10).

Acute Toxicity Studies
In acute toxicity experiments in rats and mice, the oral MLD (median lethal dose) was

determined to be in excess of 1 825 mg/kg. No deaths or other treatment-related effects were
observed. The intravenous MLD was approximately 26 mg/kg in mice and 36 mg/kg in rats. The
lowest doses at which any deaths occurred were 25 and 35 mg/kg in mice and rats,
respectively, and all deaths occurred on the day of dosing. Clonic convulsions, and other signs
included ataxia, decreased activity, prostration, and laboured breathing. These signs were seen

either immediately, or within 3 minutes after dosing and all survivors recovered within 24 hours.
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Subchronic Oral Toxicity Studies
Subchronic (28-day and 6-month) oral studies were conducted in rats and dogs given

atovaquone at doses of 20 to 500 mg/kg/day.

In the 28-day rat study, no treatment-related antemortem or postmortem effects were noted at
doses up to 500 mg/kg/day. In the 6-month study, equivocal or marginal decreases in

erythrocytic parameters were observed at doses of 20 to 500 mg/kg/day.

In 28-day and 6-month studies in dogs, daily oral doses ranged from 20 to
500 mg/kg/day. No treatment-related antemortem or postmortem effects were seen.

Teratology
Studies were conducted in rats at oral doses up to 1000 mg/kg/day andin rabbits at oral doses

up to 1200 mg/kg/day. Maternal trough plasma concentrations of atovaquone averaged 76
mcg/mL (1000 mg/kg/day) and 16 mcg/mL (1200 mg/kg/day) for the rat and rabbit teratology

studies, respectively. There was no evidence of teratogenicity in either species.

In the rabbit study, fetal concentrations of atovaquone averaged 30% of the concurrent maternal
plasma concentrations. Body weight loss occurred at 1200 mg/kg/day; 5 of 25 animals aborted
at 1200 mg/kg/day. Rabbits that aborted were in the group of animals that had severely reduced
food consumption and considerable weight loss.

Small decreases in fetal body length and body weight were seen at 1200 mg/kg/day; these

effects may have been a result of drug-related matemal toxicity.

Carcinogenesis, Mutagenesis
Oncogenicity studies in mice showed an increased incidence of hepatocellular adenomas and

carcinomas without determination of the no observed adverse effect level. No such findings
were observed in rats and mutagenicity tests were negative. These findings appearto be due to
the inherent susceptibility of mice to atovaquone and are considered of no relevance in the
clinical situation. At concentrations up to the limit of drug solubility, atovaquone was not
mutagenic in the Ames Salmonella mutagenicity assay (79 ug/plate: 29.3 mcg/mL) nor mouse
lymphoma assay (50 mcg/mL), with or without metabolic activation. Atovaquone was not
associated with any biologically significant increases in the incidence of structural or numerical
chromosomal abnormalities in cultured human lymphocytes at up to 50 mcg/mL and 10 mcg/mL

with or without metabolic activation, respectively.

There was no biologically significant increase in the incidence of structural or numerical
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chromosome abnormalities in bone marrow cells from mice given oral doses of atovaquone up

to 5000 mg/kg.

Table 10

Summary of Oral Toxicology Study Findings

Type Duration Species Dose (mg/kg/day) Findings
Single dose CD-1 Mouse 1, 1825 MLD>1825mg/kg
ACUTE TOXICITY
STUDIES Single dose Wistar Rat 1, 1825 MLD>1825mg/kg
90 Days (diet) CD-1 Mouse 0, 50, 200, 800 Hepatocellular hypertrophy,
individual cell necrosis,
increased hepatocellular
smooth endoplasmic
reticulum.
Findings seen at all doses
may have resulted from
lenzyme induction.
28 Days (gavage) Wistar Rat 0, 20, 100, 500 No effectat any dose on
(14 days postdose) antemortem or postmortem
observations or
measurements
90 Days (diet) Rat CD 0, 50, 200, 800 Marginal reduction in
hrocytic parameters
SUBCHRONIC erythrocytic paran
(RBC, Hct) seen in all
TOXICITY STUDIES Hoses.
6 Months (gavage) Wistar Rat 0, 20, 100, 500 Marginal reduction in
(28 days postdose) erythrocytic parameters
(RBC, Hct) seen in all doses
28 Days Beagle Dog 0, 20, 100, 500 No effectat any dose on
(14 days postdose) antemortem or postmortem
observations or
measurements.
6 Months Beagle Dog 0, 20, 100, 500 No effectat any dose on
(28 days postdose) antemortem or postmortem
observations or
measurements.
Gestation days 6 CD Rat 0, 250, 500, 1000 Not teratogenic
TERATOLOGY through 15
STUDIES - ) .
Gestation days 6 NZW Rabbit 0, 300, 600, 1200 Not teratogenic
through 18
Assay
IAmes Assay Salmonella Up to 79mcg/plate Nonmutagenic
MUTAGENIC ITY typhimurium
STUDIES Mouse Lymphoma Mouse Up to 50mcg/plate No chromosomal
IAssay aberrations
In Vitro Cytogenetic  [Human Up to 50mcg/mL - 5 hours [No chromosomal
Assay Lymphocyte Up to 10mcg/mL - 48 aberrations
hours
Micronucleus Assay Mouse 1000, 3000, 5000 Nonmutagenic
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Other Toxicity Studies
Data on further animal studies are supplied below. The relationship of these findings to potential

human toxicity is unclear.

In a long-term, 6-month, oral toxicity study in Wistar rats, atovaquone was administered at doses
of 20, 100 and 500 mg/kg/day. Starting atweek 5, slightanemia was observed atdoses thatwere
approximately 1-4 times the estimated human exposure (based upon plasma concentrations and
AUC).

Unexplained deaths occurred in a 90-day study in mice administered atovaquone orally 800
mg/kg/day; as well as in a study in rabbits receiving up to 1200 mg/kg/day for gestation days 6
through 18.

Intravenously administered atovaquone caused unexplained deaths in mice and rats. In the
mice, deaths occurred at 25 and 30 mg/kg/day. The deaths in rats occurred at intravenous
doses associated with atovaquone plasma concentrations greater than 100 mcg/mL.

Additionally, a 1-hour infusion of an intravenous formulation of atovaquone 60 mg/kg, dissolved
in a cosolvent vehicle containing polyethylene glycol, propylene glycol and tromethamine (TRIS)

caused convulsions and death in dogs at plasma concentrations of 164 mcg/mL.
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READ THIS FOR SAFE AND EFFECTIVE USE OF YOUR MEDICINE
PATIENT MEDICATION INFORMATION

PrGLN-ATOVAQUONE
Atovaquone oral suspension

Read this carefully before you starttaking GLN-Atovaquone. Read it again every time you get
a refill. This leaflet is a summary. It will not tell you everything aboutthis drug. Talk to your
healthcare professional about your medical condition and treatment. Ask whether there is any
new information about GLN-Atovaquone.

What is GLN-Atovaquone used for?

e GLN-Atovaquone is used to treat Pneumocystis carinii pneumonia (PCP).

e You can get PCP when your lungs are infected with a fungus called Pneumocystis carinii.

How does GLN-Atovaquone work?

e This medicine prevents the fungusresponsible for PCP from growing.

What are the ingredients in GLN-Atovaquone?

Medicinal ingredients: Atovaquone

Non-medicinal ingredients: benzyl alcohol, citric acid, hypromellose, poloxamer 188 purified
water, saccharin sodium, sodium citrate dihydrate, flavour (tutti frutti)and xanthan gum. Tutti
frutti flavour contains artificial flavours, benzyl alcohol, dl-alpha-tocopherol, maltodextrin and
propylene glycol.

GLN-Atovaquone comes in the following dosage form:

GLN-Atovaquone is a bright yellow liquid. It tastes sweet and fruity. Each bottle contains 210
mL of GLN-Atovaquone (750 mg/5 mL) and has a cap that children cannot open.

Do not use GLN-Atovaquone if:

e You are allergic to atovaquone or to any of the ingredients in GLN-Atovaquone (Read
also “What are the ingredientsin GLN-Atovaquone?’ above).

To help avoid side effects and ensure proper use, talk to your healthcare professional
before you take GLN-Atovaquone. Talk about any health conditions or problems you may
have, including if you:

currently have diarrhea

e have kidney problems

e are pregnantor are planning to become pregnant

e are breastfeeding or are planning to breastfeed

Tell your healthcare professional about all the medicines you take, including any drugs,
vitamins, minerals, natural supplements or alternative medicines.

The following may interact with GLN-Atovaquone:

e tetracycline, rifampicin, rifabutin, and cephalosporins, drugs used to treat

e bacterial infections

e metoclopramide, a drug used to treat symptoms of slowed stomach emptying

e acetaminophen, a drug used to relieve pain and reduce fever (also includedin cold and flu
remedies)

e benzodiazepines and opiates (like codeine), drugs used to treat anxiety and pain
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acyclovir, a drug used to treat herpes

medicines used to treat diarrhea

laxatives

zidovudine and indinavir, drugs used to treat HIV infection/AIDS

How to take GLN-Atovaquone:

It is important to drink GLN-Atovaquone with a meal. This will help the medicine to work
properly. Drink it with your morning meal and your evening meal. If you can eat only one meal a
day, take your whole daily dose with your daily meal. Before you pour each dose, shake the
bottle gently.

Usual adult dose
Drink 5 mL (one teaspoonful) of GLN-Atovaquone twice each day, with your meals. Take this
medicine for 21 days.

If you can eat only one meal a day, drink 10 mL (two teaspoonfuls) of GLN-Atovaquone once
each day with your meal. Take this medicine for 21 days.

Overdose:
If you think you, or a person you are caring for, have takentoo much GLN-Atovaquone,
contact a healthcare professional, hospital emergency department or regional poison control
centre immediately, even if there are no symptoms.

Missed dose:

If you missed a dose of GLN-Atovaquone, take it as soon as you remember (with a meal) and
then take the next dose at the right time (again with a meal). Do not take more than 10 mL (two
teaspoonfuls) a day in total.

What are possible side effects from using GLN-Atovaquone?
These are not all the possible side effects you may feel when taking GLN-Atovaquone. If you
experience any side effects not listed here, contact your healthcare professional.

Side effects may include:

e headache, fever

e nausea, vomiting, diarrhea, abdominal pain, constipation
e trouble sleeping, dizziness, feeling weak and achy

e sweating, rash, itching, hives

e thrush (yeast infection in the mouth)

e eye problems

e kidney problems

Side effects that may show up in a blood test:

e lowlevels of sodiumin the blood (hyponatremia)

e changesin liverenzymes

¢ low numbers of red blood cells (anemia), which can cause tiredness, headaches and
shortness of breath

¢ low numbers of white blood cells (neutropenia)
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e high levels of amylase (an enzyme produced in the pancreas)
e high blood sugar levels (hyperglycemia)

¢ high levels of methemoglobin (a protein in the blood)

e lownumbers of platelets in the blood

Serious side effects and what to do about them

Symptom / effect

Talk to your healthcare professional

Only if severe

In all cases

Stop taking drug
and getimmediate
medical help

COMMON

Hypersensitivity (allergic)
reaction: hives, swelling, difficulty
in breathing, throat tightness

UNKNOWN

Serious skin reactions:

. erythema multiforme. This
is a skin rash. It may blister. It
looks like small targets (central
dark spots, surrounded by a paler
area with a dark ring around the
edge).

. Stevens-Johnson
syndrome. This is a widespread
rash. Blisters will form. The skin
will peel, particularly around the
mouth, nose, eyes and genitals.

Pancreatitis (inflammation of
the pancreas):

sudden pain in the upper area of
the abdomen (belly),
nausea/vomiting, fever, sweating,
yellowing of the skin or the whites
of the eyes

He patitis (inflammation of the
liver): yellowing of the skin or the
whites of the eyes, dark or tea-
coloured urine, pale-coloured
stools (bowel movements),
nausea/ vomiting, loss of appetite,
pain, aching or tenderness on
right side below the ribs

GLN-Atovaquone (Atovaquone Oral Suspension USP)

Page 33 0f34




If you have a troublesome symptom or side effect that is not listed here or becomes bad enough
to interfere with your daily activities, talk to your healthcare professional.

Reporting Side Effects

You can report any suspected side effects associated with the use of health products to
Health Canada by:

¢ Visiting the Web page on Adverse Reaction Reporting
(https://www.canada.ca/en/health-canada/services/drugs-health-products/medeffect-
canada/adverse-reaction-reporting.html) for information on howto report online, by
mail or by fax; or

e Calling toll-free at 1-866-234-2345.

NOTE: Contact your health professional if you need information about how to manage your
side effects. The Canada Vigilance Program does not provide medical advice.

Storage:

Store this medicine at room temperature, between 15°Cand 30°C in a tight, light-resistant
container. Do not freeze.

Keep this medicine where children cannot reach it or see it.

If you want more information about GLN-Atovaquone:

e Talkto your healthcare professional.

e Find the full product monograph that is prepared for healthcare professionals and includes
this Patient Medication Information by visiting the Health Canada website:
https://www.canada.ca/en/health-canada/services/drugs-health-products/drug-

products/drug-product-database.html; or by calling Glenmark Pharmaceuticals Canada Inc. at 1-
844-801-7468.

This leaflet was prepared by Glenmark Pharmaceuticals Canada Inc.

Date of Preparation: June 28, 2022
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