GLYSTOR®

Metformin hydrochloride tablets

QUALITATIVE AND QUANTITATIVE DESCRIPTION
GLYSTOR® tablets arc availatle as 500 mg yellow, round quadrisect film
coated tablets and 850 mg ycllow, round film coated tablets.

Each GLYSTOR® tablet contains 500 mg or 850 mg of the active met-
formin HCI for oral administration.

The tablet core excipicnts arc: microcrystalline cellulose, polyvinylpyrroli-
done. croscarmellose sodium, and magnesium stearate. The tilm coating
contains: hypromellose, titanium dioxide, polyethylene glycol 6000, talc,
and iron oxidc yellow.

INDICATIONS AND USE

GLYSTOR® (metformin HCI tablets) is an oral antihyperglycemic drug
used in the management of type 2 diabetes. Metformin hydrochloride
tablets as monotherapy. are indicated as an adjunct to diet and cxercise to
improve glycemic control in patients with type 2 diabetes. Metformin HCl is
indicated in patients 10 vears of age and older.

Metformin HCl may be used concomitantly with a sulfonylurea or insulin
to improve glycemic control in adults (17 years of age and older).

CONTRAINDICATIONS

Metformin HCl is contraindicated in paticnts with:

- Renal disease or renal dysfunction (e.g., as suggested by scrum creatinine
levels > 1.5 mg/dL [males], > 1.4 mg/dL [females] or abnormal creatinine
clearance) which may also result from conditions such as cardiovascular
collapse (shock), acute myocardial infarction, and septicemia.

- Congestive heart failure requiring pharmacologic treatment.

- Known hypersensitivity to metformin hydrochloride.

- Acute or chronic metabolic acidosis, including diabetic kctoacidosis,
with or without coma. Diabetic kctoacidosis should be treated with insulin.
Metformin HCI should be temporarily discontinued in patients undergoing
radiologic studies involving intravascular administration of iodinated con-
trast materials, because usc of such products may result in acute altcration
of renal function.

WARNINGS

Lactic Acidosis: lactic acidosis is a rare, but scrious metabolic complica-
tion that can occur due to metformin accumulation during treatment with
mctformin hydrochloride tablets When it occurs, it is fatal in approxi-
mately 50% of cases. Lactic acidosis may also occur in association with a
number of pathophysiologic conditions, including diabetes mellitus, and
whenever there is significant tissuc hypoperfusion and hypoxemia. Lactic
acidosis is characterized by elevated blood lactate levels (>5 mmol/L),
decreased blood pH, clectrolyte disturbances with an increased anion gap,
and an increased lactate/pyruvate ratio. When metformin is implicated as
the cause of lactic acidosis, metformin plasma levels >5 ug/mL are gener-
ally found.

The onsct of lactic acidosis often is subtle, and accompanied only by non-
specific symptoms such as malaise, myalgias, respiratory distress, increas-
ing somnolence, and nonspecific abdominal distress. There may be asso-
ciated hypothermia, hypotension, and resistant bradyarrhythmias with
more marked acidosis. The paticnt and the paticnt's physician must be
awarc of the possible importance of such symptoms and the patient should
be instructed to notify the physician immediately if they occur. Mctformin
HCI should be withdrawn until the situation is clarified. Serum elec-
trolytes, ketones, blood glucose and, if indicated, blood pH, lactate levels,
and even blood metformin levels may be useful. Once a patient is stabi-
lized on any dose level of mctformin HCI, gastrointestinal symptoms,
which arec common during initiation of therapy, arc unlikely to be drug
related. Later cccurrence of gastrointestinal symptoms could be due to lac-
tic acidosis or other scrious discase.

Levels of fasting venous plasma lactate above the upper limit of normal
but less than 5 mmol/L in patients taking metformin HCI do not necessar-
ily indicate impending lactic acidosis and may be cxplainable by other
mechanisms, such as poorly controlled diabetcs or obesity, vigorous phys-
ical activity, or technical problems in sample handling.

Lactic acidosis should be suspccted in any diabetic patient with metabolic
acidosis lacking cvidence of kctoacidosis (kctonuria and ketonemia).
Lactic acidosis is a medical emcrgency that must be treated in a hospital
setting. In a patient with lactic acidosis who is taking metformin HCI, the
drug should be discontinued immediately and gencral supportive measures
promptly instituted. Because metformin hydrochloride is dialyzable (with
a clearance of up to 170 mL/min under good hemodynamic conditions),
prompt hemodialysis is recommended to correct the acidosis and remove
the accumulated metformin. Such management often results in prompt
reversal of symptoms and recovery.

PRECAUTIONS

General: Monitoring of renal function: metformin is known to be substan-
tially excreted by the kidney, and the risk of metformin accumulation and
lactic acidosis increases with the degree of impairment of renal function.
Thus, paticnts with scrum creatinine levels above the upper limit of nor-
mal for their age should not reccive metformin HCL. In patients with
advanced age, metformin HCI should be carefully titrated to establish the
minimum dose for adequate glycemic cffect, because aging is associated
with reduced renal function. In elderly patients, particularly those > 80
years of age, renal function should be monitored regularly and, generally,
metformin HCl should not be titrated to the maximum dose.

Before initiation of metformin HCI therapy and at least annually thereafter,
renal function should be assessed and verified as normal. In patients in
whom devclopment of renal dysfunction is anticipated, renal function
should be assessed more frequently and metformin HCI discontinued if
cvidence of renal impairment is present.

Use of concomitant medications that may affect renal function or mer-

Jformin disposition: concomitant medication(s) that may affect renal func-

tion or result in significant hemodynamic change or may interfere with the
disposition of metformin, such as cationic drugs that are eliminated by
renal tubular sccretion should be used with caution.

Radiologic studies involving the use of intravascular iodinated contrast
materials (for example, intravenous urogram. intravenous cholangiogra-
phy, angiography. and computed tomography (CT) scans with intravascu-
lar contrast materials): intravascular contrast studies with iodinated mate-
rials can lcad to acute alteration of renal function and have been associat-
ed with lactic acidosis in patients receiving mcttormin. Therefore, in
patients in whom any such study is planned, metformin HCI should be
temporarily discontinued at the time of or prior to the procedure. and with-
held for 48 hours subsequent to the procedure and reinstituted only after
renal function has been re-evaluated and found to be normal.

Hypoxic states: cardiovascular collapse (shock) from whatever cause, acute
congestive heart failure, acute myocardial infarction and other conditions
characterized by hypoxcmia have been associated with lactic acidosis and
may also cause prerenal azotemia. When such events occur in patients on
metformin HCI therapy, the drug should be promptly discontinued.
Surgical procedures: metformin HCI therapy should be temporarily sus-
pended for any surgical procedure (except minor procedures not associat-
ed with restricted intake .of food and fluids) and should not be restarted
until the patient's oral intake has resumed and renal function has been eval-
uated as normal.

Alcohol intake: alcohol is known to potentiate the etfect of metformin on lac-
tate metabolism. Patients, therefore, should be warned against cxcessive
alcohol intake, acute or chronic, while receiving metformin HCL.

Impaired hepatic function: since impaired hepatic function has been associ-
ated with some cascs of lactic acidosis, metformin HCI should generally be
avoided in patients with clinical or laboratory evidence of hepatic disease.
Vitamin B> levels: in controlled clinical trials of metformin HCI of 29 wecks
duration, a dccrease to subnormal levels of previously normal serum
Vitamin By; levels, without clinical manifestations, was observed in approx-
imately 7% of patients. Such decreasc, possibly due to interference with By
absorption from the B, -intrinsic factor complex, is, however, very rarely
associated with anemia and appears to be rapidly reversible with discontin-
uation of metformin HCIl or Vitamin B3 supplementation. Measurement of
hematologic parameters on an annual basis is advised in patients on met-
formin HC| and any apparent abnormalities should be appropriately investi-
gated and managed.

Change in clinical status of patients with previously controlled type 2 dia-
hetes: a paticnt with type 2 diabetes previously well controlled on met-
formin HCI who develops laboratory abnormalities or clinical illness (cspe-
cially vague and poorly defined illness) should be evaluated promptly for
evidence of ketoacidosis or lactic acidosis. Evaluation should include serum
clectrolytes and ketones, blood glucose and, if indicated, blood pH, lactate,
pyruvate, and metformin levels. If acidosis of cither form occurs, mect-
formin HCIl must be stopped immediately and other appropriate corrective
measures initiated.

Hypoglvcemia: hypoglycemia does not occur in patients receiving mct-
formin HCl alone under usual circumstances of use, but could occur when
caloric intake is deficient, when strenuous exercise is not compensated by
caloric supplementation, or during concomitant use with other glucose-
lowering agents (such as sulfonylureas and insulin) or ethanol.

Elderly, debilitated. or malnourished patients. and thosc with adrenal or
pituitary insufficiency or alcohol intoxication are particularly susceptible
to hypoglycemic effects. Hypoglycemia may be difficult to recognize in
the elderly, and in people who are taking beta-adrenergic blocking drugs.
Loss of control of blood glucose: when a patient stabilized on any diabet-
ic regimen is exposcd to stress such as fever, trauma, infection, or surgery,
a temporary loss of glycemic control may occur. At such times, it may be
necessary to withhold metformin HCI and temporarily administer insulin.
Metformin HCI may be reinstituted after the acute episode is resolved.
The eftectiveness of oral antidiabetic drugs in lowering blood glucose to a
targeted level decreases in many patients over a period of time. This phe-
nomenon, which may be duc to progression of the underlying diseasc or to
diminished responsiveness to the drug, is known as secondary failure, to
distinguish it from primary failure in which the drug is ineffective during
initial therapy. Should secondary failure occur with either metformin HCI
or sulfonylurca monotherapy, combined therapy with metformin HCI and
sulfonylurea may result in a response. Should secondary failure occur with
combined metformin HCl/sulfonylurea therapy it may be necessary to con-
sider therapeutic alternatives including initiation of insulin therapy.
Metformin HC] alone docs not usually cause hypoglycemia, although it may
occur when metformin HCl is used in conjunction with oral sulfonylurcas
and insulin. When initiating combination therapy. the risks of hypoglycemia,
its symptoms and treatment, and conditions that predispose to its develop-
ment should be explained to patients and responsible family members.
Laboratory Tests: response to all diabetic therapics should be monitored
by periodic measurcments of fasting blood glucose and glycosylated
hemoglobin levels, with a goal of decreasing these levels toward the nor-
mal range. During initial dose titration, fasting glucose can be used to
determinc the therapeutic response. Thereafter, both glucose and glycosy-
lated hemoglobin should be monitored. Measurements of glycosylated
hemoglobin may be especially useful for evaluating long-term control.
Initial and periodic monitoring of hematologic parameters (e.g., hemoglo-
bin/hematocrit and red blood cell indices) and renal function (serum creca-
tinine) should be performed, at Icast on an annual basis. While mega-
loblastic anemia has rarely been seen with metformin HCI therapy, if this
is suspected, Vitamin B3 deficiency should be excluded.

Drug Interactions: Glyburide: in a single-dose intcraction study in type 2
diabetes patients, co-administration of metformin and glyburide did not



result in any changes in cither mectformin pharmacokinetics or pharmaco-
dynamics.

Furosemide: furosemidc increasced the metformin plasma and blood Cmax
by 22% and blood AUC by 15%. without any significant change in met-
formin renal clecarance. When administered with metformin, the Cmax and
AUC of furosemide were 31% and 12% smaller, respectively. than when
administcred alone, and the terminal half-life was decrecased by 32%. with-
out any significant change in furosemidc renal clearance.

Nifedipine: nifedipinc appcars to enhance the absorption of metformin.
Mectformin had minimal effects on nifedipine.

Cationic drugs: cationic drugs (c.g.. amiloridc, digoxin, morphine, pro-
cainamide, quinidine, quinine, ranitidine, triamtcrene, trimethoprim, or
vancomycin) that are climinated by renal tubular sccretion theoretically
have the potential for intcraction with metformin by competing for common
renal tubular transport systems. Such interaction between mctformin and
oral cimetidinc has been observed in normal healthy voluntcers in both sin-
gle- and multiple-dosc, metformin-cimetidine drug intcraction studies, with
a 60% increase in peak mctformin plasma and whole blood concentrations
and a 40% increase in plasma and wholc blood metformin AUC. There was
no change in elimination half-life in the singlc-dosc study. Metformin had
no effect on cimetidine pharmacokinetics. Although such interactions
remain theorctical (except for cimetidine), careful patient monitoring and
dose adjustment of mectformin HCI and/or the interfering drug is recom-
mended in patients who are taking cationic medications that arc excreted
via the proximal renal tubular secretory system.

Other: centain drugs tend to produce hyperglycemia and may lead to loss
of glycemic control. These drugs include the thiazides and other diuretics,
corticosteroids, phenothiazines, thyroid products, cstrogens, oral contra-
ceptives, phenytoin, nicotinic acid, sympathomimetics, calcium channel
blocking drugs, and isoniazid. When such drugs are administered to a
patient recciving metformin HCI, the patient should be closely observed
for loss of blood glucose control. When such drugs arc withdrawn from a
paticnt receiving metformin HCI, the patient should be observed closely for
hypoglyccmia.

in healthy volunteers. the pharmacokinctics of metformin and propranolol,
and metformin and ibuprofen were not affected when co-administered in sin-
gle-dose interaction studies.

Metformin is negligibly bound to plasma proteins and is, thercfore, less
likely to interact with highly protein-bound drugs such as salicylates, sul-
fonamides, chloramphcnicol, and probenccid, as compared to the sulfony-
lurcas, which are cxtensively bound to scrum protcins.

Pregnancy: Teratogenic Effects: Pregnancy Catcgory B.

Rccent information strongly suggests that abnormal blood glucose levels
during pregnancy arc associated with a higher incidence of congenital
abnormalities. Most experts recommend that insulin be used during preg-
nancy to maintain blood glucosc levels as close to normal as possible.
Because animal reproduction studies are not always predictive of human
response, metformin HCI should not be used during pregnancy unless
clearly needed.

Nursing Mothers: studies in lactating rats show that mctformin is excreted
into milk and rcaches levels comparable to those in plasma. Similar stud-
ics have not been conducted in nursing mothers. Becausc the potential for
hypoglycemia in nursing infants may exist, a decision should be made
whether to discontinue nursing or to discontinue the drug, taking into
account the importance of the drug to the mother. If metformin HCl is dis-
continued, and if diet alonc is inadcquate for controlling blood glucose,
insulin therapy should be considered.

Pediatric Use: the safety and effectivencss of metformin HCI for the treat-
ment of type 2 diabctes have becn established in pediatric paticnts ages 10
to 16 years (studics have not been conducted in pediatric patients below
the age of 10 years).

Geriatric Use: controlled clinical studies of metformin HCI did not include
sufficient numbers of clderly patients to determine whcether they respond
differently from younger paticnts, although other reported clinical experi-
cnce has not identified differences in responses between the clderly and
younger paticnts. Metformin is known to be substantially cxcreted by the
kidney and because the risk of scrious adverse rcactions to the drug is
greater in patients with impaired renal function, mctformin HCI should only
be used in patients with normal renal function. Because aging is associated
with reduced renal function, mctformin HCI should be used with caution as
agc increases. Carc should be taken in dose selcction and should be based
on careful and regular monitoring of rcnal function. Generally, elderly
paticnts should not be titrated to the maximum dosc of metformin HCI .

ADVERSE REACTIONS
Diarrhea, nausca and vomiting, flatulence, indigestion, abdominal discom-
fort, headache.

OVERDOSAGE

Hypoglycemia has not been seen even with ingestion of up to 85 grams of
metformin HCI, although lactic acidosis has occurred in such circum-
stances. Mctformin is dialyzable with a clearance of up to 170 mL/min
under good hemodynamic conditions. Thercfore, hemodialysis may be
uscful for removal of accumulated drug from patients in whom mctformin
overdosage is suspected.

DOSAGE AND ADMINISTRATION

There is no fixed dosage regimen for the management of hyperglycemia in
paticnts with type 2 diabetes with metformin HCI or any other pharmaco-
logic agent. Dosage of metformin HCI must be individualized on the basis
of both effectiveness and tolerance, while not exceeding the maximum rec-
ommended daily dose. The maximum recommended daily dosc of met-
formin HCl is 2550 mg in adults and 2000 mg in pcdiatric paticnts (10-16
ycars of agc).

Metformin HCI should be given in divided doses with meals. Mectformin
HC should be started at a low dose, with gradual dosc cscalation, both to
reducc gastrointestinal side effects and to pcrmit identification of the min-
imum dosc required for adequate glycemic control of the patient.

During trcatment initiation and dosc titration, fasting plasma glucose should
be used to dctcrmine the therapcutic response to metformin HCl and iden-
tify the minimum cffective dose for the paticnt. Thereatter, glycosylated
hemoglobin should be measurcd at intervals of approximately threc
months. The therapeutic goal should be to decrease both fasting plasma glu-
cosc and glycosylated hemoglobin levels to normal or ncar normal by using
the lowest cffective dose of metformin HIC, cither when used as monother-
apy or in combination with sulfonylurea or insulin.

Short-term administration of metformin HCI may be sufficient during peri-
ods of transicnt loss of control in patients usually well-controlled on diet
alonc.

Recommended Dosing Schedule: Adults: in general, clinically significant
responscs are not scen at doses below 1500 mg per day. However, a lower
reccommendcd starting dosc and gradually increased dosage is adviscd to
minimize gastrointestinal symptoms.

The usual starting dosc of mctformin HCl is 500 mg twice a day or 850 mg
oncc a day, given with mcals. Dosage increascs should be madc in incre-
ments of 500 mg weekly or 850 mg cvery 2 weeks, up to a total of 2000
mg per day, given in divided doses. Paticnts can also be titrated from 500
mg twice a day to 850 mg twicc a day after 2 weceks. For thosc paticnts
requiring additional glycemic control, metformin HCl may be given to a
maximum daily dose of 2550 mg per day. Doses above 2000 mg may be
better tolcrated given three times a day with meals.

Pediatrics: the usual starting dosc of metformin HCI is 500 mg twice a
day, given with meals. Dosage increases should be made in increments of
500 mg weekly up to a maximum of 2000 mg per day, given in divided
doses.

Transfer From Other Antidiabetic Therapy: when transferring patients
from standard oral hypoglycemic agents other than chlorpropamide to
metformin HCI, no transition period generally is nccessary. When trans-
ferring paticnts from chlorpropamide, care should be exercised during the
first two wecks because of the prolonged retention of chlorpropamide in
the body. lcading to overlapping drug cffects and possible hypoglycemia.
Concamitant Metformin HC! and Oral Sulfonylurea Therapy in Adult
Patients: if patients have not responded to four weeks of the maximum
dosc of mctformin HCl monothcrapy, consideration should be given to
gradual addition of an oral sultonylurca while continuing metformin HCI|
at the maximum dose, even it prior primary or sccondary failurc to a sul-
fonylurca has occurred. Clinical and pharmacokinctic drug-drug intcrac-
tion data arc currently availablc only for metformin plus glyburide.

With concomitant metformin HCI and sulfonylurca therapy, the desired
control of blood glucose may bc obtained by adjusting the dosc of cach
drug. However, attempts should be made to identify the minimum cffec-
tive dosc of each drug to achicve this goal. With concomitant mctformin
HCI and sulfonylurea therapy, the risk of hypoglyccmia associated with
sulfonylurea therapy continues and may be increased. Appropriate precau-
tions should be taken (Sce Package Insert of the respective sulfonylurca).
If paticnts have not satisfactorily responded to one to thrce months of con-
comitant therapy with the maximum dose of mctformin HCI and the max-
imum dose of an oral sulfonylurea, consider therapcutic altcrnatives
including switching to insulin with or without metformin HCI.
Concominant metformin HCl and Insulin Therapy in adult patients: the
current Insulin dose should be continued upon initiation of metformin HCI
therapy. Metformin HCI therapy should be initiated at 500 mg once daily
in paticnts on insulin therapy. For paticnts not responding adcquatcly, the
dosc of metformin HCl should be increased by 500 mg after approximate-
ly 1 week and by 500 mg cvery wecek thercafter until adequate glycemic
control is achieved. The maximum reccommended daily dosc is 2500 mg
for metformin HCI. It is recommended that the insulin dosc be decreased
by 10% to 25% when fasting plasma glucose concentrations decreasce to
less than 120 mg/dL in paticnts rccciving concomitant insulin and met-
formin HCl. Further adjustment should be individualized based on glu-
cosc-lowering response.

Specific Patient Populations: monitoring of renal tunction is necessary to
aid in prevention of lactic acidosis, particularly in the clderly.

STORAGE CONDITIONS

Store in a dry place below 30°C, protectcd from light.
Do not refrigerate.

Do not use after expiry date.

THIS IS A MEDICAMENT
-A medicament is a product which aftiects your health, and its consumption
contrary to instructions is dangerous for you.
-Follow strictly the doctor's prescription, the mcthod of use and the instruc-
tions of the pharmacist who sold the medicament.
-The doctor and the pharmacist arc cxperts in medicine, its benetits and
risks.
-Do not by yoursclf interrupt the period of trecatment prescribed.
-Do not repeat the same prescription without consulting your doctor.

Keep Medicament out of reach of children.

PRESENTATION

GLYSTOR® Tablets 500 mg in blister pack of 30’s.
GLYSTOR®Tablcts 850 mg in blister pack of 30’s.

Manufactured in Zouk Mosbch Lebanon by
ALGORITHM S.A.L.
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