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DESCRIPTION

Lactulose is a synthetic disaccharide in solution form for oral or rectal administration.
Each 15 mL of Lactulose Solution USP contains 10 g lactulose (and less than 1.6 g
galactose, less than 1.2 g lactose, and 0.1 g or less of fructose). It also contains D&C
Yellow No. 10, FD & C Yellow No. 6 and Purified W ater.

Lactulose is a colonic acidifier for treatment and prevention of portal-systemic
encephalopathy.

The chemical name for lactulose is 4-0-B-D-galactopyranos-D-fructofuranose. It has the
following structural formula:
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The molecular weight is 342.30. It is freely soluble in water.

CLINICAL PHARMACOLOGY

Lactulose causes a decrease in blood ammonia concentration and reduces the degree of
portal-systemic encephalopathy. These actions are considered to be results of the
following:

e Bacterial degradation of lactulose in the colon acidifies the colonic contents.

e This acidification of colonic contents results in the retention of ammonia in the colon
as the ammonium ion. Since the colonic contents are then more acid than the blood,
ammonia can be expected to migrate from the blood into the colon to form the
ammonium ion.

¢ The acid colonic contents convert NH 3 to the ammonium ion [NH 4] *, trapping it
and preventing its absorption.

e The laxative action of the metabolites of lactulose then expels the trapped ammonium



ion from the colon.

Experimental data indicate that lactulose is poorly absorbed. Lactulose given orally to
man and experimental animals resulted in only small amounts reaching the blood.
Urinary excretion has been determined to be 3% or less and is essentially complete
within 24 hours.

When incubated with extracts of human small intestinal mucosa, lactulose was not
hydrolyzed during a 24-hour period and did not inhibit the activity of these extracts on
lactose. Lactulose reaches the colon essentially unchanged. There it is metabolized by
bacteria with the formation of low molecular weight acids that acidify the colon contents.

INDICATIONS AND USAGE

For the prevention and treatment of portal-systemic encephalopathy, including the
stages of hepatic pre-coma and coma.

Controlled studies have shown that lactulose solution therapy reduces the blood
ammonia level by 25 to 50%; this is generally paralleled by an improvement in the
patients’ mental state and by an improvement in EEG patterns. The clinical response has
been observed in about 75% of patients, which is at least as satisfactory as that
resulting from neomycin therapy. An increase in patients’ protein tolerance is also
frequently observed with lactulose solution therapy. In the treatment of chronic portal-
systemic encephalopathy, lactulose solution has been given for over 2 years in
controlled studies.

CONTRAINDICATIONS

Since lactulose solution contains galactose (less than 1.6 g/15 mL), it is contraindicated
in patients who require a low galactose diet.

WARNINGS

A theoretical hazard may exist for patients being treated with lactulose solution who may
be required to undergo electrocautery procedures during proctoscopy or colonoscopy.
Accumulation of H > gas in significant concentration in the presence of an electrical
spark may result in an explosive reaction. Although this complication has not been
reported with lactulose, patients on lactulose therapy undergoing such procedures
should have a thorough bowel cleansing with a non-fermentable solution. Insufflation of
CO ; as an additional safeguard may be pursued but is considered to be a redundant
measure.

PRECAUTIONS

General: Since lactulose solution contains galactose (less than 1.6 g/15 mL) and lactose
(less than 1.2 g/15 mL), it should be used with caution in diabetes. In the overall
management of portal-systemic encephalopathy, it should be recognized that there is
serious underlying liver disease with complications such as electrolyte disturbance (e.g.,
hypokalemia) for which other specific therapy may be required.

Infants receiving lactulose may develop hyponatremia and dehydration.



Drug Interactions

There have been conflicting reports about the concomitant use of neomycin and
lactulose solution. Theoretically, the elimination of certain colonic bacteria by heomycin
and possibly other anti-infective agents may interfere with the desired degradation of
lactulose and thus prevent the acidification of colonic contents. Thus the status of the
lactulose-treated patient should be closely monitored in the event of concomitant oral
anti-infective therapy.

Results of preliminary studies in humans and rats suggest that nonabsorbable antacids
given concurrently with lactulose may inhibit the desired lactulose-induced drop in
colonic pH. Therefore, a possible lack of desired effect of treatment should be taken into
consideration before such drugs are given concomitantly with lactulose.

Other laxatives should not be used, especially during the initial phase of therapy for
portal-systemic encephalopathy, because the loose stools resulting from their use may
falsely suggest that adequate lactulose dosage has been achieved.

Carcinogenesis, Mutagenesis, and Impairment of Fertility

There are no known human data on log-term potential for carcinogenicity, mutagenicity,
or impairment of fertility. There are no known animal data on long-term potential for
mutagenicity. Administration of lactulose solution in the diet of mice for 18 months in
concentrations of 3 and 10 percent (v/w) did not produce any evidence of
carcinogenicity.

In studies of mice, rats, and rabbits, doses of lactulose solution up to 6 or 12 mL/kg/day
produced no deleterious effects in breeding, conception, or parturition.

Pregnancy: Teratogenic Effects; Pregnancy Category B.

Reproduction studies have been performed in mice, rats, and rabbits at doses up to 2
or 4 times the usual human oral dose and have revealed no evidence of impaired fertility
or harm to the fetus due to lactulose. There are, however, no adequate and well-
controlled studies in pregnant women. Because animal reproduction studies are not
always predictive of human response, this drug should be used during pregnancy only if
clearly needed.

Nursing Mothers

It is not known whether this drug is excreted in human milk. Because many drugs are
excreted in human milk, caution should be exercised when lactulose is administered to a
nursing woman.

Pediatric Use

Very little information on the use of lactulose in pediatric patients has been recorded
(see DOSAGE AND ADMINISTRATION).

ADVERSE REACTIONS

Precise frequency data are not available. Lactulose may produce gaseous distention with
flatulence or belching and abdominal discomfort such as cramping in about 20% of
patients. Excessive dosage can lead to diarrhea with potential complications such as loss
of fluids, hypokalemia, and hypernatremia. Nausea and vomiting have been reported.



OVERDOSAGE

Signs and Symptoms: There have been no reports of accidental overdosage. In the
event of overdosage, it is expected that diarrhea and abdominal cramps would be the
major symptoms. Medication should be terminated.

Oral LD 59: The acute oral LD 5¢ of the drug is 48.8 mL/kg in mice and greater than 30
mL/kg in rats.

Dialysis: Dialysis data are not available for lactulose. Its molecular similarity to sucrose,
however, would suggest that it should be dialyzable.

DOSAGE AND ADMINISTRATION

Oral

Adult: The usual adult oral dosage is 2 to 3 tablespoonfuls (30 to 45 mL, containing 20
g to 30 g of lactulose) three or four times daily. The dosage may be adjusted every day
or two to produce 2 or 3 soft stools daily.

Hourly doses of 30 to 45 mL of lactulose may be used to induce the rapid laxation
indicated in the initial phase of the therapy of portal-systemic encephalopathy. When the
laxative effect has been achieved, the dose of lactulose may then be reduced to the
recommended daily dose. Improvement in the patient’s condition may occur within 24
hours but may not begin before 48 hours or even later.

Continuous long-term therapy is indicated to lessen the severity and prevent the
recurrence of portal-systemic encephalopathy. The dose of lactulose for this purpose is
the same as the recommended daily dose.

Pediatric: Very little information on the use of lactulose in young children and
adolescents has been recorded. As with adults, the subjective goal in proper treatment
is to produce 2 to 3 soft stools daily. On the basis of information available, the
recommended initial daily oral dose in infants is 2.5 to 10 mL in divided doses. For older
children and adolescents, the total daily dose is 40 to 90 mL. If the initial dose causes
diarrhea, the dose should be reduced immediately. If diarrhea persists, lactulose should
be discontinued.

Rectal

When the adult patient is in the impending coma or coma stage of portal-systemic
encephalopathy and the danger of aspiration exists, or when the necessary endoscopic
or intubation procedures physically interfere with the administration of the
recommended oral doses, lactulose solution may be given as a retention enema via a
rectal balloon catheter. Cleansing enemas containing soap suds or other alkaline agents
should not be used.

Three hundred mL of lactulose should be mixed with 700 mL of water or physiologic
saline and retained for 30 to 60 minutes. Lactulose enema may be repeated every 4 to 6
hours. If this lactulose enema is inadvertently evacuated too promptly, it may be
repeated immediately.

The goal of treatment is reversal of the coma stage in order that the patient may be able



to take oral medication. Reversal of coma may take place within 2 hours of the first
enema in some patients. Lactulose given orally in the recommended doses, should be
started before lactulose by enema is stopped entirely.

HOW SUPPLIED

Lactulose Solution, USP, 10 g/15 mL is a clear, yellow to golden-yellow solution supplied
in 1-pint (473 ml) amber plastic bottle and white plastic bottle with child-resistant
closures, 4-ounce (118 ml) amber plastic bottle and white plastic bottle with child-
resistant closures, 8-ounce (236 ml) amber plastic bottle and white plastic bottle with
child-resistant closures, 32-ounce (946 ml) white plastic bottle with foam-lined closure,
64-ounce (1893 ml) white plastic bottle with foam-lined closure, 15 ml and 35 ml unit-
dose cups.

Lactulose solution contains: 667 mg lactulose/mL (10 g/15 mL).

Store at 20-25°C (68-77°F) [See USP Controlled Room Temperature]. Do not
freeze. Keep tightly closed.

Under recommended storage conditions, a normal darkening of color may occur. Such
darkening is characteristic of sugar solutions and does not affect therapeutic action.

Prolonged exposure to temperatures above 86°F (30°C) or to direct light may cause
extreme darkening and turbidity which may be pharmaceutically objectionable. If this
condition develops, do not use.

Prolonged exposure to freezing temperatures may cause change to a semisolid, too
viscous to pour. Viscosity will return to normal upon warming to room temperature.

Dispense in a tight, light-resistant container as defined in the USP, with a child-resistant
closure.

Manufactured by: Bajaj Medical, 415 W Pershing Rd., Chicago, IL 60609 USA
LACTULOSE SOLUTION, USP 10 g/15 mL
FOR ORAL OR RECTAL ADMINISTRATION

INDICATION AND DOSAGE: For the prevention and treatment of portal-systemic
encephalopathy. See Prescribing Information for full details.

EACH 15 mL (ONE UNIT DOSE OR ONE TABLESPOONFUL) CONTAINS: 10 g
lactulose (and less than 1.6 g galactose, less than 1.2 g lactose, and 0.1 g or less of
fructose). Also contains colors (including D&C Yellow No. 10, FD & C Yellow No. 6) and
purified water. The pH range is between 2.5 and 6.5.

Some patients have found that lactulose solution may be more acceptable when mixed
with fruit juice, water, or milk.

Product may darken slightly but therapeutic action is not affected. Do not use if extreme
darkening or turbidity occurs.

PHARMACIST: Dispense in a tight, light-resistant container as defined in the USP, with
child-resistant closure.

Store at 20-25°C (68-77°F) [See USP Controlled Room Temperature]. Do not
freeze. Keep tightly closed.

Manufactured by:
Bajaj Medical
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FOR ORAL OR RECTAL ADMINISTRATION
INDICATIONS AND DOSAGE: Foﬂhe prevention and treatment of
portal-systemic. See Prescribing for full
details.
EACH 15 mL (ONE UNIT DOSE) CONTAINS: 10 g lactulose (and less
than 1.6 g galactose, less than 1.2 g lactose, and 0.1 g or less of
fructese). Also contains colors (including D&C Yellow No. 10, FD & C
Yellow No. 6) and purified water. The pH range is between 2.5 and 6.5.
Some patients have found that lactulose solufion may be more
acceptable when mixed with frut juice, water, or milk.
Product may darken slightly but therapeutic action is not affected. Do not
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Lactulose Solution USP
10 g/15 mL

FOR ORAL OR RECTAL ADMINISTRATION FOR THE
PREVENTION AND TREATMENT OF PORTAL-SYSTEMIC
ENCEPHALOPATHY

DESCRIPTION: Lactulose is a synthetic disaccharide in solution form for oral or
rectal administration. Each 15 mL of Lactulose Solution USP contains 10 g lactulose (and
less than 1.6 g galactose, less than 1.2 g lactose, and 0.1 g or less of fructose). It also
contains D&C Yellow No. 10, FD & C Yellow No. 6 and Purified Water.

Lactulose is a colonic acidifier for treatment and prevention of portal-systemic
encephalopathy.

The chemical name for lactulose is 4-0-B-D-gal D It has the
following structural formula:

The molecular weight is 342.30. It is freely
soluble in water.

§#9" o4 GLINIGAL PHARMAGOLOGY:

Lactulose causes a decrease in blood ammonia

concentration and reduces the degree of

HO portal-systemic encephalopathy. These actions

are considered to be results of the following:
 Bacterial degradation of lactulose in the
colon acidifies the colonic contents.
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+ The laxative action of the metabolites of lactulose then expels the trapped
ammonium ion from the colon.
Experimental data indicate that lactulose is poorly absorbed. Lactulose given orally to
man and experimental animals resulted in only small amounts reaching the blood.
Urinary excretion has been determined to be 3% or less and is essentially complete
within 24 hours.
When incubated with extracts of human small intestinal mucosa, lactulose was not
hydrolyzed during a 24-hour peried and did not inhibit the activity of these extracts on
lactose. Lactulose reaches the colon essentially unchanged. There it is metabolized by
bacteria with the formation of low molecular weight acids that acidify the colon
contents.

INDICATIONS AND USAGE: For the prevention and treatment of
portal-systemic encephalopathy, including the stages of hepatic pre-coma and coma.
Controlled studies have shown that lactulose solution therapy reduces the blood
ammonia level by 25 to 50%; this is generally paralleled by an improvement in the
patients’ mental state and by an improvement in EEG patterns. The clinical response
has been observed in about 75% of patients, which is at least as safisfactory as that
resulting from neomycin therapy. An increase in patients’ protein tolerance is also
frequently observed with lactulose solution therapy. In the treatment of chronic
portal-systemic encephalopathy, lactulose solution has been given for over 2 years in
controlled studies.

CONTRAINDICATIONS: Since lactulose solution contains galactose (less
than 1.6 ¢/15 mL), it is contraindicated in patients who require a low galactose diet.

WARNINGS: A theoretical hazard may exist for patients being treated with
lactulose solution who may be required to undergo electrocautery procedures during
proctoscopy or colonoscopy. Accumulation of H, gas in significant concentration in the
presence of an electrical spark may result in an explosive reaction. Although this
complication has not been reported with lactulose, patients on lactulose therapy
undergoing such procedures should have a thorough bowel cleansing with a
non-fermentable solution. Insufflation of CO, as an additional safeguard may be
pursued but is considered to be a redundant measure.

PRECAUTIONS
General: Since lactulose solution contains galactose (less than 1.6 ¢/15 mL) and
lactose (less than 1.2 g/15 mL), it should be used with caution in diabetes.

In the overall management of portal-systemic encephalopathy, it should be
recogmzed lhal Ihere is serious under\ylng liver disease with complications such

as electrolyt (e, ia) for which other specific therapy may
be required.

Infants receiving lactulose may develop hyponatremia and dehydration.

Drug I ions: There have been conflicting reports about the concomitant use

of neomycin and lactulose solution. Theoretically, the elimination of certain colonic
bacteria by neomycin and possibly other anti-infective agents may interfere with
the desired degradation of lactulose and thus prevent the acidification of colonic
contents. Thus the status of the lactulose-treated patient should be closely
monitored in the event of concomitant oral anti-infective therapy.

Results of preliminary studies in humans and rats suggest that nonabsorbable
antacids given concurrently with lactulose may inhibit the desired
lactulose-induced drop in colonic pH. Therefore, a possible lack of desired effect of
treatment should be taken into consideration before such drugs are given
concomitantly with lactulose.

Qther laxatives should not be used, especially during the initial phase of therapy
for portal-systemic encephalopathy, because the loose stools resulting from their
use may falsely suggest that adequate lactulose dosage has been achieved.
Carcinogenesis, Mutagenesis, and Impairment of Fertility: There are no known
human data on log-term potential for carcinogenicity, mutagenicity, or impairment
of fertility. There are no known animal data on long-term potential for
mutagenicity. Administration of lactulose solution in the diet of mice for 18 months
in concentrations of 3 and 10 percent (v/w) did not produce any evidence of
carcinogenicity.

In studies of mice, rats, and rabbits, doses of lactulose solution up to 6 or 12
mU/kg/day produced no deleterious effects in breeding, conception, or parturition.
Pregnancy: Teratogenic Effects; Pregnancy Category B.
Reproduction studies have been performed in mice, rats, and rabbits at doses up
fo 2 or 4 times the usual human oral dose and have revealed no evidence of
impaired fertility or harm to the fetus due to lactulose. There are, however, no
adequate and well-controlled studies in pregnant women. Because animal
reproduction studies are not always predictive of human response, this drug
should be used during pregnancy only if clearly needed.

Nursing Mothers: It is not known whether this drug is excreted in human milk.
Because many drugs are excreted in human milk, caution should be exercised
when lactulose is administered to a nursing woman.




Pediatric Use: Very little information on the use of lactulose in pediatric patients diarrhea persists, lactulose should be discontinued.

has been recorded (see DOSAGE AND ADMINISTRATION). Rectal

When the adult patient is in the impending coma or coma stage of portal-systemic
encephalopathy and the danger of aspiration exists, or when the necessary endoscopic
or intubation procedures physically interfere with the adminisiration of the
recommended oral doses, lactulose solution may be given as a retention enema via a
rectal balloon catheter. Cleansing enemas containing soap suds or other alkaline
agents should not be used.

Three hundred mL of lactulose should be mixed with 700 mL of water or physiologic
saline and retained for 30 to 80 minutes. Lactulose enema may be repeated every 4 to
6 hours. If this lactulose enema is inadvertently evacuated too promptly, it may be
repeated immediately.

The goal of treatment is reversal of the coma stage in order that the patient may be
able to take oral medication. Reversal of coma may take place within 2 hours of the
first enema in some patients. Lactulose given orally in the recommended doses, should
be started before lactulose by enema is stopped entirely.

ADVERSE REACTIONS: Precise frequency data are not available.
Lactulose may produce gaseous distention with fiatulence or belching and
abdominal discomfort such as cramping in about 20% of patients. Excessive
dosage can lead to diarrhea with potential complications such as loss of fluids,
hypokalemia, and hypernatremia. Nausea and vomiting have been reported.

OVERDOSAGE

Signs and Symptoms: There have been no reports of accidental overdosage. In
the event of overdosage, it is expected that diarrhea and abdominal cramps would
be the major symptoms. Medication should be terminated.

Oral LD, : The acute oral LD, ,of the drug is 48.8 mLtkg in mice and greater than
30 mL/kg in rats.

Dialysis: Dialysis data are not available for lactulose. Its molecular similarity to

sucrose, however, would suggest that it should be dialyzable.

golden-yellow solution supplied in 1-pint (473 ml) amber plastic bottle and white
DOSAGE AND ADMINISTRATION plastic bottle with child-resistant closures, 4-ounce (118 ml) amber plastic bottle and
Oral white plastic bottle with child-resistant closures, 8-ounce (236 ml) amber plastic bottle
Adult: The usual adult oral dosage is 2 to 3 tablespoonfuls (30 to 45 mL, and white plastic bottle with child-resistant closures, 32-ounce (346 ml) white plastic
containing 20 g to 30 g of lactulose) three or four times daily. The dosage may be bottle with foam-lined closure, 64-ounce (1893 mi) white plastic bottie with foam-lined
adjusted every day or two to produce 2 or 3 soft stools daily. closure, 15 ml and 35 ml unit-dose cups.
Hourly doses of 30 o 45 mL of lactulose may be used to induce the rapid laxation Lactulose solution contains: 667 mg lactulose/mL (10 ¢/15 mL).
indicated in the initial phase of the therapy of portal-systemic encephalopathy. Store at 20-25°C (68-77°F) [See USP Controlled Room Temperature]. Do not
When the |axative effect has been achieved, the dose nf Iaclulose_ may then b_e freeze. Keep tightly closed.
reduced to the recommended daly dose. Improvement in the patient's condtion Under recommended storage conditions, a normal darkening of color may occur. Such
may occur within 24 hours but may not begin before 48 hours or even later. darkening is characteristic of sugar solutions and does not affect therapeutic action.
Continuous long-term therapy is indicated to lessen the severity and prevent the Prolonged exposure to temperatures above 86°F (30°C) or to direct light may cause
recurrence of portal-systemic encephalopathy. The dose of lactulose for this extreme darkening and turbidity which may be pharmaceutically objectionable. If this

HOW SUPPLIED: Lactulose Solution, USP, 10 g/15 mL is a clear, yellow to
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LACTULOSE SOLUTION, USP
10g/15mL

purpose is the same as the recommended daily dose.

Pediatric: Very little information on the use of lactulose in young children and
adolescents has been recorded. As with adutts, the subjective goal in proper
treatment is to produce 2 to 3 soft stools daily. On the basis of information
available, the recommended initial daily oral dose in infants is 2.5 to 10 mL in
divided doses. For older children and adolescents, the total daily dose is 40 to 90
mL. If the initial dose causes diarrhea, the dose should be reduced immediately. If

condition develops, do not use.

Prolonged exposure to freezing temperatures may cause change to a semisolid, too
viscous to pour. Viscosity will return to normal upon warming to room temperature.
Dispense in a tight, light-resistant container as defined in the USP, with a
child-resistant closure.

Manufactured by: Bajaj Medical, 415 W Pershing Rd., Chicago, IL 60609 USA

FOR ORAL OR RECTAL' ADMINISTRATION

INDICATIONS AND DOSAGE: For the prevention and treatment of
portal-systemic encephalopathy. See Prescribing Information for full

details.

EACH 15 mL (ONE UNIT DOSE) CONTAINS: 10 g lactulose (and less
than 1.6 g galactose, less than 1.2 g lactose, and 0.1 g or less of
fructose). Also contains colors (including D&C Yellow No. 10, FD & C
Yellow No. 6) and purified water. The pH range is between 2.5 and 6.5.
Some patients have found that lactulose selution may be more
acceptable when mixed with fruit juice, water, or milk.

Product may darken slightly but therapeutic action is not affected. Do not
use if extreme darkening or turbidity occurs.

PHARMAGIST: Dispense in a fight, light-resistant container as defined in
the USP, with child-resistant closure.

Store at 20-25°C (68-77°F) [See USP Controlled Room
Temperature]. Do not freeze. Keep tightly closed.
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LACTULOSE SOLUTION, USP
10 g/15mL

FOR ORAL OR RECTAL ADMINISTRATION
INDICATIONS AND DOSAGE: For the prevention and treatment of
portal-systemic. See Prescribing tion for full
details.

EACH 15 mL (ONE TABLESPOONFUL) CONTAINS: 10 g lactulose (and
less than 1.6 g galactose, less than 1.2 g lactose, and 0.1 g or less of
fructose). Also contains colors (including D&C Yellow No. 10, FD & C
Yellow No. 6) and purified water. The pH range is between 2.5 and 6.5.
Some patients have found that lactulose solution may be more
acceptable when mixed with fruit juice, water, or milk_

Preduct may darken slightly but therapeutic action is not affected. Do not
use if extreme darkening or turbidity occurs.

PHARMACIST: Dispense in a tight, light-resistant container as defined in
the USP, with child-resistant closure.

Store at 20-25°C (68-77°F) [See USP Controlled Room
Temperature]. Do not freeze. Keep tightly closed.
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PRESCRIBING INFORMATION
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Lactulose Solution USP
5mL

FOR ORAL OR RECTAL ADMINISTRATION FOR THE
PREVENTION AND TREATMENT OF PORTAL-SYSTEMIC
ENCEPHALOPATHY

DESCRIPTION: Lactulose is a synthetic disaccharide in solution form for oral o
rectal administration. Each 15 mL of Lactulose Solution USP contains 10 g lactulose (and
less than 1.6 g galactose, less than 1.2 g lactose, and 0.1 g or less of fructose). It also
contains D&G Yellow No. 10, FD & C Yellow No. 6 and Purified Water.

Lactulose is a colonic acidifier for treatment and prevention of portal-systemic
encephalopathy.

The chemical name for lactulose is 4-0-B-D
following structural formula:

| -D It has the

The molecular weight is 342.30. It is freely
soluble in water.

CHzofc') oH CLINICAL PHARMACOLOGY: conirolied studies.
Lactulose causes a decrease in blood ammonia
concentration and reduces the degree of CONTRAINDICATIONS: Since lactulose solution contains galactose (less
g
HO, portal-systemic encephalopathy. These actions than 1.6 g/15 mL), it is contraindicated in patients who require a low galactose diet.
are considered to be results of the following:
CHo0H CH20H b, cterial degradation of lactulose in the WARNINGS: A theoretical hazard may exist for patients being treated with
colon acidifies the colonic contents lactulose solution who may he required fo undergo electrocauiery proced ures dunng
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Hi o9 * This acidification of colonic contents results presence of an electrical spark may resultin an explosive reaction. Although this
in the retention of ammonia in the colon
S e . Sin e oo complication has not been reported with lactulose, patients on lactulose therapy
tents are th - 4 than the blood undergoing such procedures should have a thorough bowel cleansing with a
OH Souismis arn be" mur;agl p b rate fi L, non-fermentable solution. Insufflation of CO, as an additional safeguard may be
?hmetgulo"n‘g .‘Crﬂg t;ee:glgn :ﬂ fgn[#?he i pursued but is considered to be a redundant measure.
OH ammeonium ion. PRECAUTIONS

* The acid colonic contents convert NH, to the

ammonium ion [NH,J*, trapping ltamf
preventing its absorption.

o The laxative action of the metabolites of lactulose then expels the trapped
ammonium ion from the colon.
Experimental data indicate that lactulose is poorly absorbed. Lactulose given orally to
man and experimental animals resulted in only small amounts reaching the blood.
Urinary excretion has been determined to be 3% or less and is essentially complete
within 24 hours.
When incubated with extracts of human small intestinal mucosa, lactulose was not
hydrolyzed during a 24-hour period and did not inhibit the activity of these extracts on
lactose. Lactulose reaches the colon essentially unchanged. There it is metabolized by
bacteria with the formation of low molecular weight acids that acidify the colon
contents.

INDICATIONS AND USAGE: For the prevention and treatment of
portal-systemic encephalopathy, including the stages of hepatic pre-coma and coma.
Controlled studies have shown that lactulose solution therapy reduces the blood
ammonia level by 25 to 50%; this is generally paralleled by an improvement in the
patients’ mental state and by an improvement in EEG patterns. The clinical response
has been observed in about 75% of patients, which is at least as satisfactory as that
resulting from neomycin therapy. An increase in patients’ protein tolerance is also
frequently observed with lactulose solution therapy. In the treatment of chronic
portal-systemic encephalopathy, lactulose solution has been given for over 2 years in

o o

In the overall of portal-sy it should be
recogmzed 1hai there is serious underlylng Ilver disease with complications such

as (e.q., for which other specific therapy may
be required.

Infants receiving lactulose may develop hyponatremia and dehydration.

Drug | ions: There have been conflicting reports about the concomitant use

of neomycin and lactulose solution. Theoretically, the elimination of certain colonic
bacteria by neomycin and possibly other anti-infective agents may interfere with
the desired degradation of lactulose and thus prevent the acidification of colonic
contents. Thus the status of the lactulose-treated patient should be closely
monitored in the event of concomitant oral anti-infective therapy.

Results of preliminary studies in humans and rats suggest that nonabsorbable
antacids given concurrently with lactulose may inhibit the desired
lactulose-induced drop in colonic pH. Therefore, a possible lack of desired effect of
treatment should be taken into consideration before such drugs are given
concomitantly with lactulose.

Other laxatives should not be used, especially during the initial phase of therapy
for portal-systemic encephalopathy, because the loose stools resulting from their
use may falsely suggest that adequate lactulose dosage has been achieved.
Carcinogenesis, Mutagenesis, and Impairment of Fertility: There are no known
human data on log-term potential for carcinogenicity, mutagenicity, or impairment

lactose (less than 1.2 g/15 mL), it should be used with caution in diabetes.

General: Since lactulose solution contains galactose (less than 1.6 g/15 mL) and

of fertility. There are no known animal data on long-term potential for
mutagenicity. Administration of lactulose solution in the diet of mice for 18 months
in concentrations of 3 and 10 percent (v/w) did not produce any evidence of
carcinogenicity.

In studies of mice, rats, and rabbits, doses of lactulose solution up to 6 or 12
mU/ko/day produced no deleterious effects in breeding, conception, or parturition.

inthe Pregnancy: Teratogenic Effects; Pregnancy Category B.

Reproduction studies have been performed in mice, rats, and rabbits at doses up
to 2 or 4 times the usual human oral dose and have revealed no evidence of
impaired fertility or harm to the fetus due to lactulose. There are, however, no
adequate and well-controlled studies in pregnant women. Because animal
reproduction studies are not always predictive of human response, this drug
should be used during pregnancy only if clearly needed.

Nursing Mothers: It is not known whether this drug is excreted in human milk.
Because many drugs are excreted in human milk, caution should be exercised
when lactulose is administered to a nursing woman.

Pediatric Use: Very little information on the use of lactulose in pediatric patients
has been recorded (see DOSAGE AND ADMINISTRATION).

ADVERSE REACTIONS: Precise frequency data are not available.
Lactulose may produce gaseous distention with flatulence or belching and
abdominal discomfort such as cramping in about 20% of patients. Excessive
dosage can lead to diarrhea with potential complications such as loss of fluids,
hypokalemia, and hypernatremia. Nausea and vomiting have been reported.

OVERDOSAGE

Signs and Symptoms: There have been no reports of accidental overdosage. In
the event of overdosage, it is expected that diarrhea and abdominal cramps would
be the major symptoms. Medication should be terminated.

Oral LD_; The acute oral LD, ,of the drug is 48.8 mL/kg in mice and greater than
30 mUskg in rats.

Dialysis: Dialysis data are not available for lactulose. ts molecular similarity to
sucrose, however, would suggest that it should be dialyzable.

DOSAGE AND ADMINISTRATION

Oral

Adult: The usual adult oral dosage is 2 to 3 tablespoonfuls (30 to 45 mL,
containing 20 g to 30 g of lactulose) three or four times daily. The dosage may be
adjusted every day or two to produce 2 or 3 soft stools daily.

Hourly doses of 30 to 45 mL of lactulose may be used to induce the rapid laxation
indicated in the initial phase of the therapy of portal-systemic encephalopathy.
When the laxative effect has been achieved, the dose of lactulose may then be
reduced to the recommended daily dose. Improvement in the patient's condition
may occur within 24 hours but may not begin before 48 hours or even later.
Continuous long-term therapy is indicated to lessen the severity and prevent the
recurrence of portal-systemic encephalopathy. The dose of lactulose for this
purpose is the same as the recommended daily dose.

Pediatric: Very little information on the use of lactulose in young children and
adolescents has been recorded. As with adults, the subjective goal in proper
freatment is to produce 2 to 3 soft stools daily. On the basis of information
available, the recommended initial daily oral dose in infants is 2.5 ta 10 mL in
divided doses. For older children and adolescents, the total daily dose is 40 to 90
mL. ff the initial dose causes diarrhea, the dose should be reduced immediately. If

diarrhea persists, lactulose should be discontinued.

Rectal

When the adult patient is in the impending coma or coma stage of portal-systemic
encephalopathy and the danger of aspiration exists, or when the necessary endoscopic
or intubation procedures physically interfere with the administration of the
recommended oral doses, lactulose solution may be given as a retenfion enema via a
rectal balloon catheter. Cleansing enemas containing soap suds or other alkaline
agents should not be used.

Three hundred mL of lactulose should be mixed with 700 mL of water or physiologic
saline and retained for 30 to 60 minutes. Lactulose enema may be repeated every 4 to
6 hours. If this lactulose enema is inadvertently evacuated too promptly, it may be
repeated immediately.

The goal of treatment is reversal of the coma stage in order that the patient may be
able to take oral medication. Reversal of coma may take place within 2 hours of the
first enema in some patients. Lactulose given orally in the recommended doses, should
be started before lactulose by enema is stopped entirely.

HOW SUPPLIED: Lactulose Solution, USP, 10 g/15 mL is a clear, yellow to
golden-yellow solution supplied in 1-pint (473 ml) amber plastic bottle and white
plastic bottle with child-resistant closures, 4-ounce (118 ml) amber plastic bottle and
white plastic bottle with child-resistant closures, 8-ounce (236 ml) amber plastic bottle
and white plastic bottle with child-resistant closures, 32-ounce (346 ml) white plastic
bottle with foam-lined closure, 64-ounce (1893 ml) white plastic bottle with foam-lined
closure, 15 ml and 35 ml unit-dose cups.

Lactulose solution contains: 667 mg lactulose/mL (10 g/15 mL).

Store at 20-25°C (68-77°F) [See USP Controlled Room Temperature]. Do not
freeze. Keep tightly closed.

Under recommended storage conditions, a normal darkening of color may occur. Such
darkening is characteristic of sugar solutions and does not affect therapeutic action.
Prolonged exposure to temperatures above 86°F (30°C) or to direct light may cause
extreme darkening and turbidity which may be pharmaceutically objectionable. If this
condition develops, do not use.

Prolonged exposure to freezing temperatures may cause change to a semisolid, too
viscous to pour. Viscosity will return to normal upon warming to room temperature.
Dispense in a tight, light-resistant container as defined in the USP, with a
child-resistant closure.

Manufactured by: Bajaj Medical, 415 W Pershing Rd., Chicago, IL 60609 USA

NDC 61037-471-14

LACTULOSE SOLUTION, USP
10 g/15mL

FOR ORAL OR RECTAL ADMINISTRATION

INDICATIONS AND DOSAGE: For the prevention and treatment of
portal-systemic encephalopathy. See Prescribing Information for full
details.
EACH 15 mL (ONE TABLESPOONFUL) CONTAINS: 10 g lactulose (and
less than 1.6 ¢ galactose, less than 1.2 g lactose, and 0.1 g or less of
fructose). Also contains colors (including D&C Yellow No. 10, FD & C
Yellow No. 6) and purified water. The pH range is between 2.5 and 6.5.
Some patients have found that lactulose solution may be more
acceptable when mixed with fruit juice, water, or milk.
Product may darken slightly but therapeutic action is not affected. Do not
use if extreme darkening or turbidity occurs.
PHARMAGIST: Dispense in a tight, light-resistant container as defined in
the USP, with child-resistant closure.
Stare at 20-25°C (68-77°F) [See USP Controlled Room
Temperature]. Do not freeze. Keep tightly closed.

Manufactured by:

5 Bajaj Medical
= 415 W Pershing Rd.
. g Chicago, IL 606809 USA
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PRESCRIBING INFORMATION
Rx Only

Lactulose Solution USP
10 g/15 mL

FD & C Yellow No. 6 and Purified Water.

structural formula:

DESCRIPTION: Lactulose is a synthetic disaccharide in solution form for oral o rectal
administration. Each 15 ml of Lactulose Solution USP contains 10 g lactulose (and less than 1.6 g
galactose, less than 1.2 g lactose, and 0.1 g or less of fructose). It also contains D&C Yellow No. 10,

Lactulose is a colonic acidifier for reatment and prevention of portal-systemic encephalopathy.
The chemical name for lactulose is 4-0-B-D-galactopyranos-D-fructofuranose. It has the following

FOR ORAL OR RECTAL ADMINISTRATION FOR THE PREVENTION
AND TREATMENT OF PORTAL-SYSTEMIC ENCEPHALOPATHY

‘The maleciar weight s 342.30. It s freely sokuble:
inwater.

OH CLINICAL PHARMACOLOGY:
Lactubge causes 2 dserease i biood ammonia
concentration and reduces te degres of

HO, portaksystemic alty. These actions

CHz0H
(o]

» The laxative action of the metabolites of lactulose then expels the trapped ammonium ion
from the colon.

[Experimental data indicate that lactulose is poorly absorbed. Lactulose given orally to man
and experimental animals resuited in only small amounts reaching the blood. Urinary
excretion has been determined to be 3% or less and is essentially complete within 24
hours.

CHAOH CHzOH

acidiies the colanic contents.

OH

OH colon to form the ammenium fon.

anmariu ion 4, egping o
preventing fis absorpiion.

=
o
o

e considered fo be resuits of the following:
» Bacterial degradation of laciulose in the colon

s acdfication of colonic conents resuts in
the retention of ammoniz in the colon & e
ammarium ion. Snce the eoon contents are
ten moe acid than the blood, ammona can be
expected fo migatefrom te biood info e

» The ackl colonic contents convert N, to the

When incubated with exiracts of human small intestinal mucosa, lactulose was not
hydrolyzed during a 24-hour peried and did not inhibit the activity of these exiracts on
lactose. Lactulose reachies the colon essentially unchanged. There it is metabolized by
bacteria with the formation of low molecular weight acids that acidify te colon contents.

INDICATIONS AND USAGE: For the prevention and treatment of
portal-systemic encephalopathy, including the stages of hepatic pre-coma and coma.

Confrolled studies have shown that [actulose solution therapy reduces the blood ammonia
level by 25 to 50%; this is generally paralieled by an improvement in the patients’ mental
state and by an improvement in EEG patterns. The clinical response has been observed in
about 75% of patients, which is at least as safisfactory as that resulting from neomycin

lactulose solution has been given for over 2 years in controlled studies.

complication has not been reported with lactulose, patients on lactulose therapy
undergoing such procedures should have & thorough bowel cleansing with a
non-fermentable solution. Insuffiation of CO, as an additional safeguard may be
pursugd but is considered to be a redundant measure.

PRECAUTIONS

lactose (less than 1.2 g/15 mL), it should be used with caution in diabetes.

therapy. An increase in patients' protein tolerance s also frequently observed with
lactulose solution therapy. In the treatment of chronic portal-systemic encephalopathy,

WARNINGS: A theorefical hazard may exist for patients being reated with
Iactulose solution who may be required o undergo eleciocautery procedures during
proctoscopy or colonoscopy. Accumulation of H, gas in significant concentration in the
presence of an electrical spark may resuit in an explosive reaction. Athough this

General: Since lactulose solution contains galactose (less than 1.6 /15 mL) and

CONTRAINDICATIONS: Since lactulose solution contains galactose (less
than 1.6 9/15 mL), it is contraindicated in patients who require a low galactose diet.

In the overall management of portal-systemic encephalopathy, it should be

be required.
Infants receiving lactulose may develop hyponatremia and dehydration.

Drug Interactions: There have been Teports about the

contents. Thus the status of the lactulose-treated patient should be closely
monitored in the event of concomitant oral anti-infective therapy.

antacids given concurrently with lactulose may inhibit the desired

treatment should be taken into consideration before such drugs are given
concomitantly with lactulose.

Results of prefiminary studies in humans and rats suggest that nonabsorbable

recognized that there is serious underlying liver disease with complications such
as electrofyte disturbance (e.0., hypokalemia) for which other specific therapy may

use
of neomycin and lactulose solution. Theoretically, the elimination of certain colonic
bacteria by neomycin and possibly other anti-infective agents may interfere with
the desired degradation of lactulose and thus prevent the acidification of colonic

Iactuiose-induced drop In colonic pH. Therefore, a possitie [ack of desired effect of

(ther laxafives should not be used, especially during the initial phase of therapy
for portal-systemic encephalopathy, because the loose stools resuiting from their

use may falsely suggest that adequate lactulose dosage has been achisved.
Carcinogenesis, Mutagenesis, and Impairment of Fertility: Thers are no known
fhuman data on log-term potential for carcinogenicity, mutapenicity, or impairment
of fertility.

There are no known animal data on long-term potential for mutagenicity.
Administration of lactulose solution in the diet of mice for 18 months in
concentrations of 3 and 10 percent (vw) did not produce any evidence of
carcinogenicity.

In studies of mice, rats, and rahbits, doses of lactulose solution up 1o 6 or 12
mUkg/day produced no deleterious effects in breeding, conception, or parturition.
Pregnancy: Teratogenic Effects; Pregnancy Category B. Rep

studies have been performed in mice, rats, and rabbits at doses up to 2 or 4 times
the ustal human oral dose and have revealed no evidence of impaired fertility or
fnarm to the fetus due to lactulose. There are, however, no adequate and
well-controlied studies in pregnant women. Because animal reproduction studies
are not always predictive of human response, this drug should be used during
pregnancy only if clearly needed.

Nursing Mothers: It is not known whether this drug is excreted in human milk.

Because many drugs are excreted in human milk, caution should be exercised
when factulosé is administered to a nursing woman.

Pedlatric Use: Viry litiz information on the use of lactulose in pediatric patients has
been recorded (see DOSAGE AND ADMINISTRATION).

ADVERSE REACTIONS: Precise fraguancy dafa are not avaikabe.
Lactulose may produce gaseous distention with fiatulence or belching and abdominal
discomfort such as cramping in about 20% of patients. Excessive dosage can lead to
diarrhea with potential complications such 2s loss of fluids, hypokalemia, and
‘hypematremia. Natsea and vomiting have been reported.

OVERDOSAGE

Signs and Symploms: There have been no reporis of accidental overdosage. In the
event of overdosage, it s expected that diarrea and abdominal cramps would be the
‘major symptoms. Medication should be terminated.

Oral LD,;: The acute oral LD, of the drug is 48.8 mL/kg in mice and greater than 30
mL/kg in rats.

Dialysis: Dialysis data are not available for lactulose. its molecular similarity to

sucrose, however, would suggest that it should be dialyzable.

DOSAGE AND ADMINISTRATION

Oral

Aduft: The usual adulk oral dosage Is 2 o 3 fablespoonfuls (30 to 45 mi, containing 20 g to
30 g of lactulose) three or four times daily. The dosage may be adjusted every day or two o
produce 2 or 3 soft stools daily.

Hourly doses of 30 to 45 mi of lachlose may be used to induce the rapid laxation indicated
inthe initial phasa of the therapy of portal-systemic encephalopathy. When the laxative
effect hias been achieved, the dose of lactulose may then be reduced to the recommended
daily dose. Improvement in the patient's condition may occur within 24 hours but may not
begin before 48 howrs or even ater.

Continuaus long-term therapy is indicated to lessen the severity and prevent the recurrence
of portal-systemic encephalopathy. The dose of lactulose for this purpose is the same as
the recommended daily dose.

Pediatric: Very lite information on the use of factulose in young children and adolescents
has been recorded. As with adults, the subjgctive goal in proper treatment is o produce 2 to
3 soft stools daily. On the basis of information available, the recommended iniiial daily oral

sz In infants is 2.5 to 10 mL in divided doses. For oider children and adolescents, the total
daily dose is 40 to 90 mL If the initial dose causes diarmhea, the dose should be reduced
immediatedy. If diarrhea persists, lactulose should be discontinued.

Rectal

When the aduit patient is in the impending coma or coma stage of portal-systemic
encephalopathy and the danger of aspiration exists, or when the necessary endoscopic
or infubation procedures physically interfere with the administration of the
recommended oral doses, lactulose solution may be given as a retention enema via a
rectal balloon catheter. Cleansing enemas containing soap suds or other alkaline
agents should not be used.

Three hundred mL of lactulose should be mixed with 700 mL of water or physiologic
saline and retained for 30 to 60 minutes. Lactulose enema may be repeated every 4 fo
6 hours. I this lactulose enema is inadvertently evacuated too promptly, it may be
repeated immediately.

The goal of treatment is reversal of the coma stage in order that the patient may be
able to take oral medication. Reversal of coma may take place within 2 hours of the
first enema In some patients. Lactulose given orally in the recommended doses, should
be started before factulose by enema is stopped entirely.

HOW SUPPLIED: Lactulose Solution, USP, 10 /15 mL is a clear, yellow to golden-yellow
solution supplied in 1-pint (473 mi) amber plastic bottie and white plastic bottie with
child-resistant closures, 4-ounce (118 mi) amber plastic bottle and white plastic bottle with
child-resistant closures, 8-ounce (238 mi) amber plastic bottle and white plastic bottie with
child-resistant closures, 32-ounce {946 mi) white plastic botfle with foam-lined closure,
64-punce (1893 mi) white plastic bottle with foam-lined closure, 15 ml and 35 mi unit-dose

cups.

Lactulose solution contains: 667 mg lactuiose/ml (10 g/15 mL).

Store at 20-25°C (68-77°F) [See USP Controlled Room Temperature]. Do not freeze.
Keep tightly closed.

Under recommended Storage conditions, a normal darkening of color may oceur. Such
darkening is characteristic of sugar solutions and does nat affect therapeutic action.
Prolonged exposure to femperatures above 86°F (30°C) or to direct light may cause
extreme darkening and turbidity which may be pharmaceutically objectionable. If this
condition develops, do not use.

Prolonged exposure to reezing temperatures may cause change to a semisolid, too viscous
o pour. Viscosity will retum fo normal upon warming o room femperature.

Dispense in a fight, light-resistant container as defined in the USP, with a child-resistant
closure.

éﬂmmﬂ by: NDC 61037-471-13

415 W Persing . LACTULOSE SOLUTION, USP

Chicago, IL 60609 USA 10 g/15mL Y lEA TaRELLIA
FOR ORAL OR RECTAL ADMINISTRATION

INDICATIONS AND DUSAGE: For the prevention and treatment of portl-systemic enceghalopathy.
See Presceibing Information for full detas.
EACH 15 mL (ONE TABLESPOONFUL) CONTAINS: 10 lactulose fand less than 16 g galactose, less
than 1.2 g agiose, and 0.1 g or s of ructose). Also contains eolors finlcuding DRC Yellow No. 10,
FD & Yellow No_ 6and purifed water. The pH range i between 2.5 and 6,5, Some patients have
g found thatlactulose Solution may be more acceptable when mived Wih Uit juce, water, or milk.
§ Produet may darken sighty but therapetc action s not afected. Do not use f extreme darkening or

_E turbidity noetrs.

EE PHARMACIST: Dispense in a tight, lioht-resistant container as defined in the USP, with child-resistant
E% ‘Store al 20-25°C (68-77°F) [See USP Controlled Room Temperature]. Do not freezs.

g K lighly Manutactured by: Bajaj Medical, 415 W Pershing Rd
» RxOnly 40z (118 ml) Chicago, IL 60609 USA

NDC 61037-471-02
8 0z. (236 ml)
Rx Only
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FOR ORAL OR RECTAL ADMINISTRATION FOR ORAL OR RECTAL ADMINISTRATION
INDICATIONS AND DOSAGE: Fox of portal i ’
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PRESCRIBING INFORMATION : The malecular weight is 342.30. 1t is freely saluble : * The laxative action of the metabolites of lactulose then expels the trapped ammonium ion :
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1 peeventing s ahsomtion. 1 1

therapy. An increase in patients' protein tolerance is also frequently observed with
lactulose solution therapy. In the treatment of chronic portal-systemic encephalopathy,
lactulose solution has been given for over 2 years in controlled studies.

CONTRAINDICATIONS: Since lactulose solufion contains galactose {less
than 1.6 0/15 mL), it is contraindicated in patients who reguire a low galactose diet

WARNINGS: A theoretical hazard may exist for patients being reated with
lactulose solution who may be required to undergo electrocautery procedures during
proctoscopy or colonoscapy. Accumulation of H, gas in significant concentration in the
presence of an electrical spark may resuit in an explosive reaction. Atthough this
complication has not been reported with factulose, patients on lactulose therapy
undergoing such procedures should have a thorough bowel cleansing with a
non-fermentable sofution. Insuffiation of CO, as an additional safeguard may be
pursued but is considered o be a redundant measure.

PRECAUTIONS
General: Since lactulose solution contains galactose (less than 1.6 ¢/15 mL) and
lactose (less than 1.2 /45 mL), it should be used with caution in diabetes.

In the overall management of portal-systemic encephalopathy, it should be
recognized that there is serious underlying liver disease with complications such
as electrolyte disturb {e.g., hypokalemia) for which other specific therapy may
be required.

Infants receiving lactulose may develop hyponairemia and dehydration.

Drug Interactions: There have been confiicting reports about the concomitant use
of neomycin and lactulose solution. Theoretically, the efimination of certain colonic
bacteria by neomycin and possibly other anti-infective agents may interfere with
the desired degradation of lactulose and thus prevent the acidification of colonic
contents. Thus the status of the lactulose-reated patient should be closely
monitored in the event of concomitant oral anti-infective therapy.

Results of preliminary studies in humans and rats suggest that nonabsorbable
antacids given concurrently with lactulose may inhibit the desired
lactulose-induced drop In colonic pH. Therefore, 2 possiie lack of desirad effect of
treatment should be taken into consideration before such drugs are given
concomitantly with lactuloss.

Other laxatives should not be used, especially during the initial phase of therapy
for portal-systemic encephalopathy, because the loose stools resuiting from their

use may falsely suggest that adequate lactulose dosage has been achieved.
Carcinogenests, Mutagenesis, and Impairment of Fertility: There are no known
human data on log-term potential for carcinogenicity, mutagenicity, or impairment
of fertlity.

There are no known animal data on long-term potential for mutagenicity.
Administration of lactulose solution in the digt of mice for 18 months in
concentrations of 3 and 10 percent (w'w) did not produce any evidence of
carcinogenicity.

In studies of mice, rats, and rabbits, doses of lactulose solution up to 6 or 12
mi/kg/day produced no deleterious effects in breeding, conception, or parturition.
Pregnancy: Teratogenic Effects; Pregnancy Category B. Reproduction
studies have been performed in mice, rats, and rabbits at doses up to 2 or 4 imes.
the ustal human oral dose and have revealed no evidence of impaired ferfility or
frarm to the fetus due to lactulose. There are, however, no adequate and
well-controlled studies in pregnant women. Because animal reproduction studies
are not always predictive of human response, this drug should be used during
pregnancy only if clearly needed.

MNursing Mothers: It is not known whether this drug is excreted in human milk.

Because many drugs are excreted in human milk, caution should be exercised
Wwhen lactulose is administered to 2 nursing woman,

Pediatric Use: Viery ittie information on the use of lacfuiose in pediatnic patients has
been recorded (see DOSAGE AND ADMINISTRATION).

ADVERSE REACTIONS: precise frequency data are not avaiiable.
Lactulose may produce gaseous distention with flaiulence or bekhing and abdominal
discomfort such as cramping in about 20% of patients. Excessive dosage can lead to
diarrhea with potential complications sueh as loss of fuids, hypokalemia, and
hypematremia. Naisea and vomiting have been reported.

OVERDOSAGE

Signs and Symploms: There have been no reports of accidental overdosage. In the
event of overdosage, it is expected that diarrhea and abdominal cramps would be the
major symptoms. Medication should be terminated.

Oral LD_: The acute oral LD, of the drug is 48.8 mLikg inmice and areater than 30
mLkg in rats.

Dialysks: Dialysis data are not availabie for lactulose. fts molecular similarity

sucrose, however, would suggest that it should be dialyzable.

DOSAGE AND ADMINISTRATION

Oral

Adult: The ustal adult oral dosage is 2 to 3 tablespoonfuls (30 o 45 mL, containing 20 9 to
30 g of lactulose) three or four times daily. The dosage may be adjusted every day or two o
produce 2 or 3 soft stools daily.

Hourty doses of 30 to 45 mL of lactulose may be used to induce the rapid lawation indicated
in e initial phase of the therapy of portal-systemic encephalopathy. When the laxative
effect has been achieved, the dose of lactulose may then be reduced to the recommended
aily dose. Improvement in the patient's condition may occur within 24 hours but may not
‘beqin before 4B hiours or even later.

Continuous long-term therapy is indicated o lessen the severity and prevent the recurrence
of portal-systemic encephialopathy. The dose of lactuiose for this purpose is the same as
the recommended daily dose.

Pediafric: Very littie information on the use of lactulose in young children and adolescents
has been recorded. As with adults, the subjective goal in proper ireatment is fo produce 2 fo
3 soft stools daily. On the basis of information available, the recommended inifial daily oral

tose in infants is 2.5 to 10 mL in divided doses. For older children and adolescents, the total
daily dose is 40 to 90 mL If the inifial dose causes diarmea, the dose should be reduced
immediatedy. If diarrhea persists, lactulose should be disconfinued.

Rectal

When the adult patient is in the impending coma or coma stage of portal-systemic
encephalopathy and the danger of aspiration exists, or when the necessary endoscopic
or infubation procedures physically interfere with the administration of the
recommended oral doses, lactulose solution may be given as a retention enema via a
rectal balloon catheter. Cleansing enemas containing soap suds or other alkaling
agents should not be used.

Three hundred mL of lactulose should be mixed with 700 mL of water or physiologic
saline and retained for 30 o 60 minutes. Lactulose enema may be repeated every 4 fo
6 hours. If this lactulose enema is inadvertently evacuated o promptly, it may be
repeated immediately.

The goal of treatment is reversal of the coma stage in order that the patient may be
able to take oral medication. Reversal of coma may take place within 2 hours of the

HOW SUPPLIED: Lactulose Solution, USP, 10 15 mL is a clear, yellow to golden-yellow Manufactured by:
solution supplied in 1-pint (473 mi) amber plastic bottie and white plastic bottie with Bajaj Medical
child-resistant closures, 4-ounce (118 mi) amber plastic bottle and white plastic bottie with 415 W Pershing Rd.

child-resistant closures, 8-ounce (238 mi) amber plastic bottle and white plastic bottie with
child-resistant closures, 32-ounce (946 mi) white plastic bottle with foam-lined closure,
64-ounce (1893 mi) white plastic bottie with foam-fined closure, 15 mi and 35 ml unit-dose
cups.

Lactulose solution contains: 667 mg lactulose/ml (10 g/15 mL).

Store at 20-25°C (68-77°F) [See USP Controlled Room Temperature]. Do not freeze.
Keep fightly closed.

Under recommended storage conditions, a normal darkening of color may occur. Such
darkening is characteristic of sugar solutions and does not affect therapeutic action.
Prolonged exposure to temperatures above B6°F (30°C) or to direct light may cause
extreme darkening and turbidity which may be pharmaceutically objectionable. If this
condition develops, do not use.

Prolonged exposure to freezing temperafures may cause change fo a semisolid, 100 viscous
1o pour. Viscosity will retum fo normal upon warming o room temperature.

Dispense in a fight, light-resistant container as defined in the USP, with a child-resistant
closure.

Chicago, IL 60609 USA
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first enema in some patients. Lactulose given orally in the recommended doses, should
LACTULOSE SOLUTION, USP
10 g/15 mL "

e startad before Iactulose by enema is stopped entirely.
FOR ORAL OR RECTAL ADMINISTRATION

INDICATIONS AND DOSAGE: For the prevention and treatment of portal-systemic encephalopathy.
See Prescribing Information for full detals.

EACH 15 mL (ONE TABLESPOONFUL) CONTAINS: mqlacmme (and less than 1.6 g galactose, less
than 1.2 g laciose, and 0.1 g or less of fructoss). Also mnmnscubrs(nlmdng D&C Yellow No. 10,
m&cmms}ammnreumrmmmmmmm 6.5. Some patients have
founid that iaciulose solution may be more acceptable when mlrenwm!mmum water, or milk.
Proguet may darken slightty but tesapearic action is not affectad. Do not use if extreme darkening or
turbidity oceurs.

PHARMACIST: Dispense In 4 tight, light-resistant container as defined in the USP, with child-resistant

closure.
Store at 20-25°C (68-77°F) [See USP Controlled Room Temperature]. Do not freeze.

Keep tighty Manufactured by: Bajaj Medical, 415 W Pershing Rd
Rx Only 8 oz. (236 ml) Chicago, IL 60609 USA

Prescribing Information

NDC 61037-471-12
16 fl 0z (473 mL)
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d,,;["j" ystemi ‘See Prescribing ion for full gaga‘l— ystemi See ibing ion for full
alls. letalls.
EACH 15 mL (ONE TABLESPOONFUL) CONTAINS: 10 g lactulose (and EACH 15 mL (ONE TABLESPOONFUL) CONTAINS: 10 g lactulose (and
less than 1.6 g galactose, less than 1.2 g lactose. and 0.1 g or less of N less than 1.6 g galactose, less than 1.2 g lactose, and 0.1 g or less of N
fructose). Also contains colors (including D&C Yellow No. 10, FD & C 3 0610377471127 7 fructose). Also contains colors (including D&C Yellow No. 10, FD & C 261037747112
Yellow No. &) and purified water. The pH range is between 2.5 and 6.5. Yellow No. 6) and purified water. The pH range is between 2.5 and 6.5.
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use IT extreme or turbidi Ly OCCUurs. use 1l extreme ning or OCCUrs.
PHARMACIST: Dispense in a tight, light-resistant container as defined in PHARMACIST: Dispense in a tight, light-resistant container as defined in
the USP, with child-resistant closure. the USP, with child-resistant closure.
Stare at 20-25°C (68-77°F) [See USP Contralled Room Stare at 20-25°C (68-77°F) [See USP Controlled Room
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PRESCRIBING INFORMATION
RX Only

Lactulose Solution USP
10 g/15 mL

FOR ORAL OR RECTAL ADMINISTRATION FOR THE
PREVENTION AND TREATMENT OF PORTAL-SYSTEMIC
ENCEPHALOPATHY

DESCRIPTION: Lactulose is a synthetic disaccharide in solution form for oral or
rectal administration. Each 15 mL of Lactulose Solution USP contains 10 g lactulose {and
less fhan 1.6 g galactose, less than 1.2 g lactose, and 0.1 g or less of fructose). It also
contains D&C Yellow No. 10, FD & C Yellow No. 6 and Purified Water.

Lactulose is a colonic acidifier for treatment and prevention of portal-systemic
encephalopathy.

The chemical name for lactulose is 4-0-P-D-galactopyranos-D-fructofuranose. It has the
following structural formula:

The molecular weight is 342.30. tis freely
soluble in water.

CLINICAL PHARMACOLOGY:
Lactulose causes a decrease in blood ammonia
concentration and reduces the degree of
HO), portal-systemic encephalopathy. These actions
Choon T considered to be resuits of the following:
20R . Bacterial degradaton of ctulose In e
calon acidifies the colonic contents.
* This acidification of colonic confents results
in the retention of ammonia in the colon
as the ammonium ion. Since the colonic
OH contents are then more acid than the blood,
ammania can be expected to migrate from
the blood into the colon to form the
OH ammanium ion.
* The acid colonic contents convert NH, to the
ammonium ion [NH I, trapping it and
preventing its absorption.

CHzOH
0 OH

CHzOH

o9

= The laxative action of the metabolites of lactulose then expels the trapped
ammonium ion from the colon.
Experimental data indicate that lacfulose is poorly absorbed. Lactulose given orally to
man and experimental animals resulted in only small amounts reaching the biood.
Urinary excretion has been determined to be 3% or less and is essentially complefe
within 24 hours.
When incubated with extracts of human small intestinal mucosa, lactulose was not
hydrolyzed during a 24-hour period and did not inhibit the activity of these extracts on
lactose. Lactulose reaches the colon essentially unchanged. There it is metabolized by
bacteria with the formation of low molecular weight acids that acidify the colon
contents.

INDICATIONS AND USAGE: For the prevention and treatment of
portal-systemic encephalopathy, including the stages of hepatic pre-coma and coma.
Controlled studies have shown that lactulos solution therapy reduces the biood
ammonia Ieve! by 25 to 50%; this is generally paralleled by an improvement in the
patients' mental state and by an improvement in EEG pattems. The clinical response
has been observed in about 75% of patients, which s at least as safisfactory as that
resulting from neomyin therapy. An increase in patients’ protein tolerance is also
frequently observed with lactulose solution therapy. In the treatment of chronic
portal-systemic encephalopathy, lactulose solution has been given for over 2 years in
controfled studies.

CONTRAINDICATIONS: Since lactulose solution contains galactose (less
than 1.6 /15 mL), it is contraindicated in patients who require a low galactose dist.

WARNINGS: A theoretical hazard may exist for patients being freated with
lactulose solution who may be required to undergo electrocautery procedures during
proctoscopy or colonoscopy. Accumulation of H, gas in significant concentration in the
presence of an electrical spark may result in an explosive reaction. Although this
complication has not been reported with lactulose, patients on lactulose therapy
undergoing such procedures should have a thorough bowe! cleansing with a
non-fermentable solution. Insuffiation of G0, as an additional safequard may be
pursued but is considered to be a redundant measure.

PRECAUTIONS
General: Since lactulose solution confains galactose (less than 1.6 g/15 mL) and
lactose (less than 1.2 g/15 ml), it should be used with caution in diabefes.

In the overall management of portal-systemic encephalopathy, it should be
recognized that there is serious underiying fiver disease with complications such
as electrolyte disturbance (e.g., hypokalemia) for which other specific therapy may
De required.

Infants receiving lactulose may develop hyponatremia and dehydration.

Drug There have been icting reports about the concomitant use
of neomyein and lactulose solution. Theoretically, the elimination of certain colonic
bacteria by neomyein and possibly other anti-infective apents may interfere with
tne desired degradation of lactulose and thus prevent the acidification of colonic
contents. Thus the status of the lactulose-treated patient should be closely
monitored in the event of concomitant oral anti-infective therapy.

Results of preliminary studies in humans and rais suggest that nonabsorbable
antacids given concurrently with lactulose may inhibt the desired
lactulose-induced drop in colonic pH. Therefore, a possible lack of desired effect of
treatment should be taken into consideration before such drugs are given
concomitantiy with lactulose.

(Other laxatives should nof be used, especially during the initial phase of therapy
for portal-systemic encephalopathy, because the loose stools resulting from their
use may falsefy suggest that adequate lactulose dosage has been achieved.
Carcinogenesis, Mutagenesis, and Impairment of Fertility: There are no known
human data on log-term potential for carcinogenicity, mutagenicity, or impairment
of fertility. There are no known animal data on long-term potential for
mutagenicity. Administration of lactulose solution in the diet of mice for 18 months
in concentrations of 3 and 10 percent (v/w) did not produce any evidence of
carcinogenicity.

In studies of mice, rats, and rabbits, doses of lactulose sofution up to 6 or 12
mi/kg/day produced no deleterious effects in breeding, conception, or parturition.
Pregnancy: Teratogenic Effects; Pregnancy Category B.
Reproduction studies have been performed in mice, rats, and rabbits at doses up
102 or 4 fimes the usual human oral dose and have revealed no evidence of
impaired fertility or harm to the fetus due to lactulose. There are, however, no
adequate and well-controlled studies in pregnant women. Because animal
reproduction studies are not always predictive of human respanse, this dnig
should be used during pregnancy only if clearly needed.

Nursing Mothers: Ii is not known whether this drug is excreted in human milk.
Because many drugs are excreted in human milk, caution should be exercised
when lactulose is administered to a nursing woman.




Pediatric Use: Very littie information on the use of lactulose in pediatric patients
has been recorded (see DOSAGE AND ADMINISTRATION).

ADVERSE REACTIONS: Precise frequency data are not available.
Lactulose may produce gaseous distention with fatulence or beiching and
abdominal discomfort such as cramping in about 20% of patients. Excessive
dosage can lead to diamhea with potential complications such as loss of fiuids,
hypokalemia, and hypematremia. Nausea and vomiting have been reported.

OVERDOSAGE

Signs and Symptoms: There have been no reports of accidental overdosage. In
the event of overdosage, it is expected that diarrhea and abdominal cramps would
De the major sympioms. Medication should be terminated.

Oral LD_: The acute oral LD_ of the drug is 48.8 mL/kg in mice and greater than
30 mkg in rats.

Dialysis: Dialysis data are not available for lactulose. its molecular similarity to
sucrose, however, would suggest that it should be diafyzable.

DOSAGE AND ADMINISTRATION

Oral

Adult: The usual adult oral dosage is 2 o 3 tablespoonfuls (30 fo 45 mL,
containing 20 g to 30 0 of lactulose) three or four times daily. The dosage may be
adjusted every day or two to produce 2 or 3 soft stools daily.

Hourly doses of 30 to 45 mL of lactulose may be used to induce the rapid laxation
indicated in the infial phase of the therapy of portal-systemic encephalopathy
When the laxative effect has been achieved, the dose of lactulose may then be
reduced to the recommended daily dose. Improvement in the pafient's condition
may oceur within 24 hours but may not begin before 48 hours or even later.
Continuous long-term therapy is indicated to lessen the severity and prevent the
recurrence of portal-systemic encephalopatny. The dose of lactulose for this
purpose s the same as the recommended daily dose.

Pediatric: Very little information on the use of lactulose in young children and
adolescents has been recorded. As with adults, the subjective goal in proper
treatment is fo produce 2 to 3 soft stools daily. On the basis of information
available, the recommended initial daily oral dose in infants is 2.5 fo 10 mLin
divided doses. For older children and adolescents, the total daily dose is 40 to 90
mL. If the initial dose causes diarthea, the dose should be reduced immediately. If

diarrhea persists, lactulose should be discontinued.

Rectal

\When fne aduft patient is in the impending coma or coma stage of portal-systemic
encephalopathy and the danger of aspiration exists, or when the necessary endoscopic
or infubation procedures physically interfere with the administration of the
recommended oral doses, lactulose solution may be given as a retention enema via a
rectal balloon catheter. Cleansing enemas containing soap suds or other alkaline
agents should not be used.

Three hundred mL of lactulose should be mixed with 700 mL of water or physiologic
saline and retained for 30 to 60 minutes. Lacfulose enema may be repeated every 4 fo
6 hours. If this lactulose enema is inadvertently evacuated too promptly, it may be
repeated immediately.

The goal of treatment is reversal of the coma stage in order that the patient may be
able o take oral medication. Reversal of coma may fake place within 2 hours of the
first enema in some patients. Lactulose given orally in the recommended doses, should
be started before lactulose by enema is stopped entirely.

HOW SUPPLIED: Lactulose Solution, USP, 10 015 mL is a clear, yellow to
golden-yellow solution supplied in 1-pint (473 mi) amber plastic bottle and white
plastic bottle with child-resistant closures, 4-ounce (116 mi) amber plastic bottle and
white plastic ottle with child-resistant closures, 8-ounce (236 mi) amber plastic Dottle
and white plastic bottle with child-resistant closures, 32-ounce (346 mi) white plastic
bottle with foam-lined ciosure, 84-ounce {1833 mi) white piastic bottle with foam-lined
closure, 15 mi and 35 mi unit-dose cups.

Lactulose solution contains: 667 mg kactulose/mL (10 g/15 mL).

Store at 20-25°C (63—77“]-'} [See USP Controlled Room Temperature]. Do not
freeze. Keep tightiy closed.

Under recommended sturage conditions, a normal darkening of color may occur. Such
darkening is characteristic of sugar solutions and does not affect therapeutic action.
Prolonged exposure to temperatures above B6°F (30°C) or 0 direct light may cause
extreme darkening and turbidity which may be pharmaceutically objectionable. If this
condition develops, do not use.

Prolonged exposure to freezing temperatures may cause change o a semisolid, too
viscous o pour. Viscosity will return to normal upon warming f room temperature.
Dispense in a tight, light-resistant container as defined in the USP, with a
child-resistant closure.

Manufactured by: Bajaj Medical, 415 W Pershing Rd., Chicago, IL 60600 USA

NDC 61037-471-12

LACTULOSE SOLUTION, USP
10 g/15mL

FOR ORAL OR RECTAL ADMINISTRATION
INDICATIONS AND DOSAGE: For the prevention and treatment of
portal-systemic encephalopathy. See Prescribing Information for full
details.

EACH 15 mL (ONE TABLESPOONFUL) CONTAINS: 10 g lactulose (and
less than 1.6 g galactose, less than 1.2 g lactose, and 0.1 g or less of
fructose). Also contains colors (including D&C Yellow No. 10, FD & C
Yellow No. 6) and purified water. The pH range is between 2.5 and 6.5.
Some patients have found that lactulose solution may be more
acceptable when mixed with fruit juice, water, or milk.

Praduct may darken slightly but therapeutic action is not affected. Do not
use if extreme darkening or turbidity occurs.

PHARMACGIST: Dispense in a tight, light-resistant container as defined in
the USP, with child-resistant closure.

Store at 20-25°C (68-77°F) [See USP Controlled Room
Temperature]. Do not freeze. Keep tightly closed.

Manufactured by:
5 Bajaj Medical
g 415 W Pershing Rd.
_E Chicago, IL 60609 USA
=
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NDC 61037-471-03

LACTULOSE SOLUTION, USP
10 g/15mL

FOR ORAL OR RECTAL ADMINISTRATION
INDICATIONS AND DOSAGE: For the prevention and treatment of
portal-systemic See Prescribing tion for full
details.
EACH 15 mL (ONE TABLESPOONFUL) CONTAINS: 10 g lactulose (and
less than 1.6 g galactose, less than 1.2 g lactose, and 0.1 g or less of
fructose). Also contains colors (including D&C Yellow No. 10, FD & G
Yellow No. 6) and purified water. The pH range is between 2.5 and 6.5.
Some patients have found that lactulose solufion may be more
acceptable when mixed with fruit juice, water, or milk.
Product may darken slightly but therapeutic action is not affected. Do not
use if extreme darkening or turbidity occurs.
PHARMACIST: Dispense in a tight, light-resistant container as defined in
the USP, with child-resistant closure.
Store at 20-25°C (68-77°F) [See USP Controlled Room
Temperature]. Do not freeze. Keep tightly closed.
Manufactured by:
Bajaj Medical
415 W Pershing Rd.
Chicago, IL 80809 USA

32 fl 0z (946 mL)
Rx Only

NDC 61037-471-03
LACTULOSE SOLUTION, USP

Rx Only 10 g/15 mL Rx Only
32 fl 0z (946 mL) giiam 32 fl 0z (946 mL)
FOR ORAL OR RECTAL ADMINISTRATION
INDIDAT[UNS AND DOSAGE: For the prevention and treatment of
; It;.\. Prescribing for full
etalls.
EACH 15 mL (ONE TABLESPOONFUL) CONTAINS: 10 g lactulose (and
less than 1.6 g galactose, less than 1.2 g lactose, and 0.1 g or less of N
61037747103 fructose). Also contains colors (including D&C Yellow No. 10, FD & G 3061037747103

Yellow No. 6) and purified water. The pH range is between 2.5 and 6.5.
Some patients have found that lactulose solution may be more
acceptable when mixed with fruit juice, water, or milk.

Product may darken slightly but therapeutic action is not affected. Do not
use if extreme darkening or turbidity occurs.

PHARMACIST: Dispense in a fight, light-resistant container as defined in
the USP, with child-resistant closure.

Stare at 20-25°C (68-77°F) [See USP Controlled Room

Datalase Temperature]. Do not freeze. Keep tightly closed. Datalase
; Manufactured by: H
Imprint s Baio Medial Imprint
k 415 W Pershing Rd.

Area _E Chicago, IL EDSOQQUSA Area
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PRESCRIBING INFORMATION

* The laxative action of the metabolites of lactulose then expels the trapped
ammonium ion from the colon.

In the overall management of portal-systemic encephalopathy, it should be
recognized that there is serious underiying liver disease with complications such

Rx/Only Experimental data indicate that lactunse is poorly absorbe. Lactulose iven orally to s electolye disturbance (¢, hypokalemia) for Which other spectic therapy may
Lactulose Solutlon USP man and experimental animals resuited in only small amounts reaching the blood. be required.
10 g5 mL Urinary excretion has been determined to be 3% or less and is essentially complete Infants receiving lactulose may develop hyponatremia and dehydration.

FOR ORAL OR RECTAL ADMINISTRATION FOR THE
PREVENTION AND TREATMENT OF PORTAL-SYSTEMIC
ENCEPHALOPATHY

DESCRIPTION: Lactulose is a synthetic disaceharide in solution form for oral or
rectal administration. Each 15 mL of Lactulose Solution USP contains 10 g lactulose (and
less than 1.6 g galactose, less than 1.2 g factose, and 0.1 g or less of fructose). [t also
contains D&C Yellow No. 10, FD & C Yellow No. 6 and Purified Water.

Lactuloss is a colonic acidifier for treatment and prevention of portal-systemic
encephalopathy.

The chemical name for lactulose is 4-0-(-D-galactopyranos-D-fructofuranose. [t has the
Tollowing sfructural formula:
The molecular weignt is 342.30. Itis freely
soluble in water.

within 24 hours.

When incubated with extracts of human small intestinal mucosa, lactulose was not
hydrolyzed during a 24-hour period and did not inhibit the activity of these extracts on
lactose. Lactulose reaches the colon essentially unchanged. There it is metabolized by
bacteria with the formation of low molecular weight acids that acidify the colon
contents.

INDICATIONS AND USAGE: For the prevention and treatment of
portal-systemic encephalopathy, including the stages of hepatic pre-coma and coma.
Controfled studies have shown that lactulose solufion therapy reduces the blood
ammonia level by 25 to 50%; this is generally paralleled by an improvement in the
patients' mental state and by an improvement in EEG pattems. The clinical response
has been observed in about 75% of patients, which is at least as safisfactory as that
resulting from neomycin therapy. An increase in patients’ protein tolerance is also

frequently observed with lactulose solution therapy. In the treatment of chronic

portal-systemic encephalopathy, lactulose solution has been given for over 2 years in

Drug There have been reports about the concomitant use
of neomycin and lactulose solution. Theoretically, the elimination of certain colonic
Dbacteria by neomycin and possibly other anti-infecfive agents may interfere with
ihe desired degradation of lactulose and thus prevent the acidification of colonic
contents. Thus the status of the lactulose-treated pafient should be closely
monitored in the event of concomitant oral anti-infective therapy.

Resulfs of preliminary studies in humans and rats suggest that nonabsorbable
antacids given concumently with lactulose may inhibit the desired
Iactulose-induced drop in colonic pH. Therefore, a possible lack of desired effect of
{reatment should be taken into consideration before such drugs are given
concomitantly with lactuiose.

(ther laxatives should nof be used, especially during the initial phase of therapy
for portal-systemic encephalopathy, because the loose stools resufting from their
use may falsely suggest that adequate lactulose dosage has been achieved.
Carcinogenesls, Mutagenesis, and Impairment of Fertility: There are no known

CHzOH . = fhuman data on log-ierm potential for carcinogenicity, mutagenicity, or impairment
o] OH fﬁm&zﬁ;?ﬁﬁ?gg&?ﬁxpm controfled studies. of fertility. There are no known animal data on long-term potential for
concentration and reduces the degres of CONTRAINDICATIONS: Since lactulose solution contains galactose (iess mﬂg;mnurgﬁm&n;s:nag%m Iﬂﬂh{f’wﬂ%ﬁéﬂ ﬂ&.ﬁ ;1' mﬁ;;mﬁmmm
HO, portal-systemic encephalopathy. Thess actions than 1.6 9/15 mL), it s contraindicated n patents who require a low galaciose diet Catopnty. e " 4
are considered to be resuits of the following:
CHAOH CHeOH | poctorial deqradation of actuiose in e WARNINGS : A theoretical hazard may exist for patients being treated with In studies of mice, rats, and rabbits, doses of lactulose solution up to 6 or 12
colon acidifies the colonic contets. lactulose solution wiho may be reguired to undergo electrocautery procedures during mijkg/day produced no deleterious effects in breeding, conception, or parturition
: % proctoscopy or colonoscopy. Accumulation of H, gas in significant concentration in the : Te lic Effects; Preg y Category B.

H o0 * This acidiication of colonic contents results presence of an electrical spark may result in an explosive reaction, Although this Hepmdumon sfudies have been performed in mice, rafs, and raohits at doses up
I;;I{I% ?ﬁ%ﬁ.ﬂ"@.ﬁg;%@ﬁ% complication has not been reported with lactulose, patients on lactulose therapy 102 or 4 fimes the usual human oral dose and have revealed no evidence of
contants are then mnré acid than the blood, undergoing such procedures should have a thorough bowel cleansing with a impaired fertility or harm to the fetus quamnommsﬂnere are, however, no

OH aMMONia c2n be expectad fo migrate from : non-fermentable solution. Insufflation of CO, as an additional safeguard may be adequate and well-controlled studies in pregnant women. Because animal
e niid imecnlnn = fnn'ng‘m pursued but is considered to be a redundant measure. reproduction studies are not always predicive of human response, this drug
; should be used during pregnancy only if clearly needed.
OH MM U . PRECAUTIONS Nursing Mothers: It 5 not known whether tis drug Is excreted in fuman milk.

* The acid colonic contents convert NH, to the
ammonium ion [NH J*, frapping it an
preventing its absorption.

General: Since tactulose solution contains galactose (less than 1.6 0/15 mL) and
lactose (less than 1.2 g/15 mL), it should be used with caution in diabetes.

Becauss many drugs are excretad in human milk, caution should be exsrcised
when lactulose is administered o a nursing woman,

Pediatric Use: Very littie information on the use of lactulose in pediatric patients
has been recorded (see DOSAGE AND ADMINISTRATION).

ADVERSE REACTIONS: Precise frequency data are not available.
Lactulose may produce gaseous distention with flatulence or belching and
abdominal discomiort such as cramping in about 20% of patients. Excessive
dosage can lead o diamhea with potential complications Such a3 loss of fiuids,
hypokalemia, and hypematremia. Nausea and vomiting have been reported.

OVERDOSAGE
Slgns and Symptoms: There have been no reports of accidental overdosage. In

the event of overdosage, ftis expeﬂed mat cian’hea and abdominal cramps would
be the major symp

Oral LD,; The acute oral LD_of the urug is 48,8 mL/kg in mice and greater than
30 mLkg in rats.

Dialysts: Dialysis data are not available for lactulose. its molecular similarity to
sucrose, however, would suggest that it should be dialyzable.

DOSAGE AND ADMINISTRATION

Oral

Adult: The usual adult oral dosage is 2 to 3 tablespoonfuls (30 to 45 mL,
containing 20  to 30 g of lactuiose) hree or four times daly. The dosage may be
adjusted every day or two to produce 2 or 3 soft stools daily.

Hourly doses of 30 to 45 mL of lactulose may be used to induce the rapid laxafion
indicated in the initial phase of the therapy of portal-systemic encephalopathy.
'When the laxative effect has been achieved, the dose of lactulose may then be
reduced o the recommended daily dose. Improvement in the patient's condition
‘may oceur within 24 hours but may not begin before 48 hours or even later.

diarrhea persists, lactulose should be discontinued.

Rectal

When the adult patient is in the impending coma or coma stage of portal-systemic
encephalopathy and the danger of aspiration exists, or when the necessary endoscopic
or intubation procedures physically inferfere with the administration of the
recommended oral doses, lactulose solution may be given as a retention enema via a
rectal balloon catheter. Cleansing enemas containing soap suds or other alkaline
agents should not be used.

Three hundred mL of lactulose should be mixed with 700 mL of water or physiologic
saline and retained for 30 fo 60 minutes. Lactulose enema may be repeated every 4 fo
6 hours, If this lactulose enema is inadvertently evacuated too promptiy, it may be
repeated immediately.

The goal of treaiment is reversal of the coma stage in order that the patient may be
able to take oral medication. Reversal of coma may fake place within 2 hours of the
first enema in some patients. Lactulose given orally in the recommended doses, should
be started before lactulose by enema is siopped entirely.

HOW SUPPLIED: Lactulose Solution, USP, 10 0/15 mL is a clear, yellow to
golden-yellow solution supplied in 1-pint (473 mi) amber plastic bottle and white
plastic bottle with child-resistant closures, 4-ounce (118 mi) amber plastic bottle and
white plastic bottle with child-resistant ciosures, 8-ounce (236 mi) amber pastic bottle
and white plastic bottle with child-resistant closures, 32-ounce (946 mi) white plastic
bottle with foam-lined closure, 64-ounce {1833 ml) white plastic botile with foam-lined
closure, 15 ml and 35 ml unit-dose cups.

Lactulose solution contains: 667 mq lactulose/mL (10 /15 mL).

Store at 20-25°C (68-77°F) [See USP Controlled Room Temperature]. Do not
freeze. Keep tightly closed.

Under recommended storage conditions, & normal darkening of color may oceur. Such
darkening is characteristic of sugar solutions and does not affect therapeutic action.

NDC 61037-471-03

LACTULOSE SOLUTION, USP
10 g/15mL

FOR ORAL OR RECTAL ADMINISTRATION

INDICATIONS AND DOSAGE: For the prevention and treatment of
portal-systemic encephalopathy. See Prescribing Information for full

details.

EACH 15 mL (ONE TABLESPOONFUL) CONTAINS: 10 g lactulose (and
less than 1.6 g galactose, less than 1.2 g laciose, and 0.1 g or less of
fructose). Also contains colors (including D&C Yellow No. 10, FD & C
Yellow No. 6) and purified water. The pH range is between 2.5 and 6.5.
Some patients have found that lactulose solufion may be more
acceptable when mixed with fruit juice, water, or milk.

Product may darken slightly but therapeutic action is not affected. Do not
use if extreme darkening or turbidity occurs.

PHARMACIST: Dispense in a tight, light-resistant container as defined in
the USP, with child-resistant closure.

Stare at 20-25°C (68-77°F) [See USP Controlled Room
Temperature]. Do not freeze. Keep tightly closed.

Manufactured by:

Continuous long-term therapy is indicated to lessen the severity and prevent the Prolonged expasure o temperatures above 86°F (30°C) or 1 ditect light may cause g Bajaj Medical
Tecurrence of portal-systemic encephalopathy. The dose of lachulose for this extreme darkening and turbidity which may be pharmaceuticaly objectionable. I this E ’41 5 W Pershing Rd.
purpose is the same as the recommended dally dose. condition develops, do not uss. 2= Chicago, IL 60609 USA
Pediatric: Very little information on the use of factulose in young children and Prolonged exposure to freezing temperatures may cause change to a semisolid, too =

adolescents has been recorded. As with adults, the subjective goal in proper viscous to pour. Viscosity will return to normal upon warming to room temperature. 52

treatment is to produce 2 to 3 soft stools daily. On the basis of information Dispense in 4 tight, light-resistant container as defined in the USP, with 2 ] 32 fl 0z (946 mL)

available, the recommended initial daily oral dose in infants is 2.5 to 10 mL in child-resistant closure. g'tg Rx Only

divided doses. For older children and adolescents, the total daily dose is 40 to 90 Manufactured by: Bajaj Medical, 415 W Pershing Rd.. Chicago. 1L 60609 USA S

L. i the it dose causes darhea, he dose should be reduced immedately. il Lt UH, e =

NDC 61037-471-04
64 fl oz (1893 mL)
Rx Only



NDC 61037-471-04

LACTULOSE SOLUTION, USP
10 g/15mL

FOR ORAL OR RECTAL ADMINISTRATION
INDICATIONS AND DOSAGE: For the prevention and treatment of
portal-systemic See Prescribing for full
details.
EACH 15 mL (ONE TABLESPOONFUL) CONTAINS: 10 g lactulose (and
less than 1.6 g galactose, less than 1.2 g lactose, and 0.1 g or less of
fructose). Also contains colors (including D&C Yellow No. 10, FD & C
Yellow No. 6) and purified water. The pH range is between 2.5 and 6.5.
Some patients have found that lactulose solution may be more
acceptable when mixed with fruit juice, water, or milk.
Product may darken slightly but therapeutic action is not affected. Do not
use if extreme darkening or turbidity occurs.
PHARMACIST: Dispense in  tight, light-resistant container as defined in
the USP, with child-resistant closure.
Stare at 20-25°C (68-77°F) [See USP Controlled Room
Temperature]. Do not freeze. Keep tightly closed.
Manufactured by:
Bajaj Medical
415 W Pershing Rd.
Chicago, IL 60609 USA

64 fl 0241893 mL)
Rx Only

64 1l oz (1893 mL)

Rx Only

NDC 61037-471-04

LACTULOSE SOLUTION, USP
10 g/15mL

Rx Only
64 1l 0z (1893 mL)
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FOR ORAL OR RECTAL ADMINISTRATION

INDICATIONS AND DOSAGE: For the prevention and treatment of
portal-systemic See Prescribing for ful
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EACH 15 mL (ONE TABLESPOONFUL) CONTAINS: 10 g lactulose (and

less than 1.6 g galactose, less than 1.2 g lactose, and 0.1 g or less of
40 2 fructose). Also contains colors (including D& Yellow No. 10, FD & C 47104
water. The pH range is between 2.5 and 6.5.
Some patients have found that lactulose solution may be more
-acceptable when mixed with fruit juice, water, or milk.
Product may darken slightly but therapeutic action is not affected. Do not
use if extreme darkening or turbidity occurs.
PHARMACIST: Dispense nahgm. light-resistant container as defined in
the USP, with child-resistant closure.
Stare at 20-25°C (68-77°F) [See USP Controlled Room
Temperature]. Do not freeze. Keep tightly closed.
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PRESCRIBING INFORMATION
Rx Only

Lactulose Solutlon USP
10 g/15 mL

FOR ORAL OR RECTAL ADMINISTRATION FOR THE
PREVENTION AND TREATMENT OF PORTAL-SYSTEMIC
ENCEPHALOPATHY

* The laxafive action of the metabolites of lactulose then expels the trapped
ammenium fon from the colon.

Experimental data indicate that lactulose Is poorly absorbed. Lactulose given orally o
man and experimental animals resuited in only small amounts reaching the blood.
Urinary excrefion has been determined fo be 3% or less and is essentially complete
within 24 hours.

When incubated with extracts of human small intestinal mucosa, lactulose was not
hydrolyzed during a 24-hour period and did not inhibit the activity of these extracts on
lactose. Lactulose reaches the colon essentially unchanged. There it is metabolized by

In the overall management of portal-systemic encephalopathy, it should be
recognized that there is serious undertying liver disease with complications such
as electrolyte disturbance (e.0., hypakalemia) for which other specific therapy may
be required.

[nfants receiving lacfulose may develop hypenatremia and dehydration.

Drug There have been reports about the itant use
of neomycin and lactulose solution. Theoretically, the elimination of certain colonic
Dbacteria by neomycin and possibly other anti-infective agents may interfere with
the desired degradation of lactulose and thus prevent the acidification of colonic

contents. Thus the status of the lactulose-treated patient should be closely
monitored in the event of concomitant oral anti-infsctive therapy.

Results of preliminary studies in humans and rats suggest that nonabsorbable
antacids given concurently with lactulose may inhibit the desired
lactulose-nduced drop in coloniz pH. Therefore, a possible lack of desired effect of
treatment should be taken into consideration before such drugs are given

bacteria with the formation of low molecular weight acids that acidify the colon
contents.

INDICATIONS AND USAGE: For the prevention and treatment of
portal-systemic encephalopathy, Including the stages of hepatic pre-coma and coma.
Controlled studies have shown that lactulos solution therapy reduces the blood

DESCRIPTION: Lactulose is a synthetic disaccharide in solution form for oral or
rectal administration. Each 15 mL of Lactulose Solution USP contains 10 g laciulose (and
less than 1.6 g galactose, less than 1.2 g lactose, and 0.1 g or less of fructose). It also
contains D&C Yellow No. 10, FD & C Yellow No. 6 and Purified Water.

Lactulose 5 a colonic acidifier for freatment and prevention of portal-systemic

encephalopally. ammonia leved by 25 to 50%; this Is generally paralleled by an improvement in the concomitanty with lactulase.
The chemical name for lactulose is 4-0-B-D-galactopyranos-D-fructofuranose. It has the patients' mental state and by an improvement in EEG pattemns. The clinical response Oiher laxatives should not be used, especially during the inifial phase of th
, Bspecially ) pl Erapy
follawing structural formula: has bi_BEH observed in about 75% of p_anems v_mlch_ls ai_leasi as snllsfackxf_y as that for portal-systemic encephalopathy, because the loose stools resuting from their
The molgcular weight is 342.30. it is freely resulting from neomycin therapy. An increase in patients” protein tolerance is also use may falsely suggest that adequate lactulose dosage has been achieved,
soluble in water. frequently observed with lactulose solution therapy. In the treatment of chronic and of Fertility: There are no known
portal-systemic encephalopathy, lactulos solution has been given for over 2 years in 7 : IR B
CHzOH CLINICAL PHARMACOLOGY: controlled stuies. huﬂan_uaiambgmnnpmemm_fwmmmmw. anaqemz_:iy.ur impairment
o OH Ll it b (eorbin bl Bid ariddia of fertility. :I'here are no kr_mwn animal data un_lun_g-te:m potenta_\ for
concentration and reduces the degree of CONTRAINDICATIONS: Since Iactulose solution contains galactose (less F;Lgﬂgg'mu ;gng:fngsgﬂagt;ﬂutg;ﬂﬂh{s‘f’:})}%u&;ﬂpﬂ&ﬂé?ﬂym&%%&;mm
HO), portal-systemic encephalopathy. These actions than 1.6 g/15 mL), it is contraindicated in patients who require a low galactose diet. carcinogenicity
are considered fo be results of the following: 4 ?
CH.0H CHOH | pocterial degradation of actulose In the WARNINGS : A theoretical hazard may exist for patients being freated with In studies of mice, rats, and rabbits, doses of lactulose solution up to 6 or 12
colon acidifies the calonic coments. lactulose soluion who may be required to undergo electrocautery procedures during mi/kg/day produced no deleterious effects in breeding, conception, or parturition.
o o —— i proctoscopy or co ion of H, gas in si inthe Pregnancy: Teratogenic Effects; Pregnancy Category B.

H o] Th;?wa”gtgi:;m&m colonic ‘?”"ttr?em I’BSL"S presence of an electrical spark may result in an explosive reaction. Although this Reproduction studies have been performed in mice, rats, and rabbits at doses up
L‘;magmmﬂummﬂﬂ%ﬂgg‘%e m"‘grﬂ complication has not been reported with lactulose, patients on lactulose therapy 0 2 or 4 times the usual human oral dose and have revealed no evidence of
contents are then moré acid than the biood, undergoing such procedures should have a thorough bowel cleansing with a impaired fertility o harm fo the fefus due to lactulose. There are, however, no

OH S 5 non-fermentable solution. Insufftation of CO, as an additional safeguard may be adequate and well-confrolled studies in pregnant women. Because animal
ammonia can be expected 10 migrate from 2 i i i i
e binod i Io e gh righuit ;3“5 pursued but is considered t0 be a redundant measure. reproduction studies are not always predictive of human response, this drug
ammuniur:1ﬂi0n N should be used during pregnancy only if clearly needed.
Ok PRECAUTIONS Nursing Mothers: Itis not knonn whether this arug s excreted in human milk.

* The acid cofonic contents convert NH, to the

ammonium fon [NH J*, trapping it and
preventing its absorption.

lactose (less than 1.2 @/15 mL), it should be used with caution in diabetes.

General: Since lactulose solution contains galactose (less than 1.6 g/15 mL) and

Because many drugs are excreted in human milk, caution should be exercised
when lactulose is administered to a nursing woman.

Pediatric Use: Very litiie information on the use of lactulose in pediatric pafients
has been recorded (see DOSAGE AND ADMINISTRATION).

ADVERSE REACTIONS: Precise frequency data are not available.
Lactulose may produce gaseous distention with flatulence or belching and
abdominal discomfort such as cramping in about 20% of patients. Excessive
dosage can lead fo diarhea with potential complications such as loss of fiuids,
hypokalemia, and hypematremia. Nausea and vomiting have been reported.

OVERDOSAGE

Signs and Symptoms: There have been no reports of accidental overdosage. In
the event of overdosage, it is expected that diarthea and abdominal cramps would
be the major symptoms. Medication should be terminated.

Oral LD_: The acute oral LD_ of the drug is 48.8 mLkg in mice and greater than
30 m/kg in rats.

Dialysis: Dialysis data are not available for lactulose. fts molecular similarity to
sucrose, however, would suggest that it should be dialyzable.

DOSAGE AND ADMINISTRATION

Oral

Adult: The usual adult oral dosage is 2 to 3 tablespoonfuls (30 to 45 mL,
containing 20 g to 30 g of lactulose) tree or four times daily. The dosage may be
adjusted every day or two to produce 2 or 3 soft stools daily.

Hourly doses of 30 to 45 mL of actulose may be used to induce the rapid laxation
indicated in the initial phase of the therapy of portal-systemic encephalopathy.
When the laxative effect has been achieved, the dose of lactulose may then be
reduced to the recommended daily dose. improvement in the patient's condition
may oceur within 24 hours but may not begin before 48 hours or even later.
Continuous lang-term therapy is indicated to lessen the severity and prevent the
recurrence of portal-systemic encephalopathy. The dose of lactulose for this
purpose is the same as the recommended daily dose.

Pediatric: Very littie information on the use of lactulose in young children and
adolescents has been recorded. As with aduits, the subjective goal in proper
treatment is to produce 2 1o 3 soff stools daily. On the basis of information
available, the recommended initial daily oral dose ininfants s 2.5 to 10 mLin
divided doses. For older children and adolescents, the total daily dose is 40 to 90
mL. If the initial dose causes diarhea, the dose should be reduced immediately. If

diarrhea persists, lactulose should be discontinued.

Rectal

When the aduli patient is in the impending coma or coma stage of portal-systemic
encephalopathy and the danger of aspiration exists, or when the necessary endoscopic
or infubation procedures physically inferfere with the administration of the
recommended oral doses, lactulose solution may be given as a retention enema via a
rectal balloon catheter. Cleansing enemas containing soap suds or other alkaling
agents should not be used.

Three hundred mL of lactulose should be mixed with 700 mL of water or physiologic
saling and retained for 30 to B0 minutes. Laciulose enema may be repeated every 4 i
6 hours. If this lactulose enema is inadvertently evacuated too promptiy, it may be
Tepeated immediately.

The goal of treatment is reversal of the coma Stage in order that the patient may be
able fo fake oral medication. Reversal of coma may fake place within 2 hours of the
first enema in some patients. Lactulose given orally in the recommended doses, should
be started before lactulose by enema is stopped entirely.

HOW SUPPLIED: Lactulose Solution, USP, 10 915 mL is a clear, yellow to
golden-yellow solution supplied in 1-pint (473 mi) amber plastic bottle and white
plastic battle with child-resistant closures, 4-ounce (116 mi) amber plastic bottie and
white plastic bottle with child-resistant closures, 8-ounce (236 mi) amber plastic botte
and white piastic botile with child-resistant closures, 32-ounce (946 mi) white plastic
bottie with foam-lined closure, 64-ounce (1893 mi) white plastic botile with foam-lined
closure, 15 mi and 35 m unit-dose cups.

Lactulose solution contains: 667 mg lactulose/mL (10 g/15 mL).

Store at 20-25°C (ﬁ-ﬂ"ﬂ [See USP Controlled Room Temperature]. Do not
freeze. Keep tightly closed.

Under recommended smrage conditions, 2 normal darkening of color may occur. Such
darkening is characteristic of sugar solutions and does nof affect therapeutic action.
Prolonged exposure to temperatures abave 86°F (30°C) or o direct light may cause
extreme darkening and turbidity which may be pharmaceitically objectionable. If this
condifion develops o not se.
Prol pasure o freezing may cause change o a semisolid, oo
wswus 1o pour. Viscosity will return to normal upon warming to room temuemmle
Dispense in a tight, light-resistant container as defined in the USP, with a
child-resistant ciosure.

Manufactured by: Bajaj Medical, 415 W Pershing Rd., Chicago, IL 60609 USA

NDC 61037-471-04

LACTULOSE SOLUTION, USP
10 g/15mL

FOR ORAL OR RECTAL ADMINISTRATION
INDICATIONS AND DOSAGE: For the prevention and treatment of

portal-systemic encephalopathy. See Prescribing Information for full
details.

EACH 15 mL (ONE TABLESPOONFUL) CONTAINS: 10 g lactulose {and
less than 1.6 g galactose, less than 1.2 g lactese, and 0.1 g or less of
fructose). Also contains colors (including D&C Yellow No. 10, FD & C
Yellow No. 6) and purified water. The pH range is between 2.5 and 6.5.
‘Some patients have found that lactulose solution may be more
acceptable when mixed with fruit juice, water, or milk.

Product may darken slightly but therapeutic action is not affected. Do not
use if extreme darkening or turbidity occurs.

PHARMAGIST: Dispense in a tight, light-resistant container as defined in
the USP, with child-resistant closure.

Store at 20-25°C (68-77°F) [See USP Controlled Room
Temperature]. Do not freeze. Keep tightly closed.

Manufactured by:
5] Bajaj Medical
s 415 W Pershing Rd.
5 Chicago, IL 60609 USA
EE
&2
es 64 fl 0z (1893 mL)
;g Rx Only
.




NDC 61037-471-06
128 fl 0oz (3785 mL)
Rx Only

NDC 61037-471-06 NDC 61037-471-06
10 g/15 mL ' e 10 g5 mL ' et
g9 128 fl 0z (3785 mL) 9 128 fl 0z (3785 mL)
FOR ORAL OR RECTAL ADMINISTRATION FOR ORAL OR RECTAL ADMINISTRATION
INDICATIONS AND DOSAGE: For the prevention and treatment of INDICATIONS AND DOSAGE: For the prevention and treatment of
portal-systemic See Prescribing ion for full portal-sy i See Prescribing ion for full
details. details.
EACH 15 mL (ONE TABLESPOONFUL) CONTAINS: 10 g lactulose (and |” ||| EACH 15 mL (ONE TABLESPOONFUL) CONTAINS: 10 g lactulose (and ||
less than 1.6 g galactose, less than 1.2 g lactose, and 0.1 g or less of N less than 1.6 g galactose, less than 1.2 g lactose, and 0.1 g or less of N
fructose). Also contains colors (including D&C Yellow No. 10, FD & C 3 W61037%47106" " 6 fructose). Also contains colors (including D&E Yellow No. 10, FD & C 361037747106 " 6
Yellow No. 6) and purified water. The pH range is between 2.5 and 6.5. Yellow No. 6) and purified water. The pH range is between 2.5 and 6.5.
Some patients have found that lactulose solution may be more Some patients have found that lactulose solution may be more
acceptable when mixed with fruit juice, water, or milk. acceptable when mixed with fruit juice, water, or milk.
Product may darken slightly but therapeutic action is not affected. Do not Product may darken slightly but therapeutic action is not affected. Do not
use if extreme darkening or turbidity cccurs. use if extreme darkening or turbidity occurs.
PHARMACIST: Dispense i a tight, light-resistant container as defined in PHARMACIST: Dispense in a tight, light-resistant container as defined in
the USP, with child-resistant closure. the USP, with child-resistant closure.
Store at 20-25°C (68-77°F) [See USP Controlled Room Store at 20-25°C (68-T7°F) [See USP Controlled Room
Temperature]. Do not freeze. Keep tightly closed. atalase Temperature]. Do not freeze. Keep tightly closed. atalase
Datal Datal
Manufactured by: i Manufactured by: i
Bajaj Medical impf’tm‘ E Bajaj Medical ’mp”nt
415 W Pershing Rd. k 415 W Pershing Rd.
Chicago, IL EUEUQQUSA Area _E Chicago, IL EDSD‘.}QUSA Area
3c
s>
128 fl 0z/(3785 mL) = 128 fl 0z/(3785 mL)
Rx Only gg Rx Only
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PRESCRIBING INFORMATION
Rx Only
Lactulose Solution USP
10 g/16 mL

FOR ORAL OR RECTAL ADMINISTRATION FOR THE
PREVENTION AND TREATMENT OF PORTAL-SYSTEMIC
ENCEPHALOPATHY

DESCRIPTION: Lactulose is a synthetic disaccharide in solution form for oral or
recial administration. Each 15 mL of Lactulose Solution USP contains 10 g lacfulose (and
less than 1.6 g galactose, less than 1.2 g lactose, and 0.1 g or less of fructose). It also
contains D&C Yellow No. 10, FD & C Yellow No. 6 and Purified Water.

Lactulose is a colonic acidifier for treatment and prevention of portal-systemic
encephalopathy.

The chemical name for lactulose is 4-0-B-D-galactopyranos-D-fructofuranose. it has the
following structural formula:
The molecular weight is 342.30. ftis freely
soluble in water.

§79% o CLINICAL PHARMACOLOGY:
concentration and reduces the degree of
Ho, portal-systemic encephalopathy. These actions
Giaop e considersd o b resitsof s folowing:
£ * Bacterial degradation of lactulose in the
colon acidifies the colonic contents.
00 » This acidification of colonic contents results
n the retention of ammonia in the colon
as the ammonium ion. Since the colonic
oH contents are then more acid than te biood,
ammonia can be expected 1o migrate from
the blood into the colon to form the
OH ammonium fon.
* The acid colonic contents convert NH, fo the
ammonium ion [NH I, trapping it ani
preventing its absorption.

CH:zOH

X

Lactulose causes a decrease in blood ammonia

* The |axafive action of the metabolites of lactulose then expels the trapped
ammenium ion from the colon.
Experimental data indicate that kactulose is poorly absorbad. Lactulose given orally to
man and experimental animals resulted in only small amounts reaching the biood.
Urinary excretion has been determined fo be 3% or less and is essentially complete
within 24 hours.
When incubated with extracts of human small intestinal mucosa, lactulose was not
hydrolyzed during a 24-hour period and did not inhibit the activity of these extracts on
lactose. Lactulose reaches the colon essentially unchanged. There it is metabolized by
bacteria with the formation of low molecular weight acids that acidify the colon
contents.

INDICATIONS AND USAGE: For the prevention and treatment of
portal-systemic encephalopathy, including the stages of hepatic pre-coma and coma.
Controlled studies have shown that lactulose solution therapy reduces the blood
ammonia level by 25 to 50%; this is generally paralleled by an improvement in the
patients’ mental state and by an improvement in EEG patiems. The clinical response
has been observed in about 75% of patients, which is at least as satisfactory as that
resulting from neomycin therapy. An increase in patients’ protein tolerance is also
frequently observed with lactulose solution therapy. In the treatment of chronic
portal-systemic encephalopathy, lactulose solution has been given for over 2 years in
controlled studies.

CONTRAINDICATIONS: Since lactulose solution contains galactose {less
than 1.6 9/15 mL), it is contraindicated in patients who require a low galactose diel.

WARNINGS: A theoretical hazard may exist for patients being treated with
lactulose solution who may be required to undergo electrocautery procedures during
proctoscopy or colonoscopy. Accumulation of H, gas in significant concentration in the
presence of an electrical spark may result in an explosive reaction. Although this
complication has not been reported with lactulose, patients on lactulose therapy
undergoing such procedures should have a thorough bowel cleansing with a
non-fermentable solution. Insuffiation of CO, as an additional safeguard may be
pursued but is considered to be a redundant measure.

PRECAUTIONS
General: Since actulose solution contains galactose (less than 1.6 g/15 ml) and
lactose (less than 1.2 0/15 mL), it should be used with caution in labetes.

In the overall management of portal-systemic encephalopathy, it should be
recognized that there is serious undertying liver disease with complications such
as electrolyte disturbance (e.q., hypokalemia) for which ofher specific therapy may
be required.
Infants receiving lactulose may develop hyponatremia and dehydration.
Drug There have been reports about the itant use
of neomycin and factulose solution. Theoretically, the elimination of certain colonic
bacteria by neomycin and possibly other anti-infective agents may interfere with
the desired degradation of lactulose and thus prevent the acidification of colonic
contents. Thus the status of the lactulose-treated patient should be closely
monitored in the event of concomitant oral anti-infective therapy.
Resuits of preliminary studiss in humans and rats suggest that nonabsorbable
antacids given concurrently with lactulose may inhibit the desired
factulose-induced drop in colonic pH. Therefore, a possible lack of desired effect of
freatment should be faken into consideration before such drugs are given
concomitantly with lactulose
Other laxatives should not be used, especially during the initial phase of therapy
for portal-systemic encephalopathy, because the loose stools resulting from their
use meay falsely suggest that adequate |actulose dosage has been achieved

and of Fertility: There are no known
human data on log-term potential for carcinogenicity, mutagenicity, or impairment
of fertility. There are no known animal data on long-ferm potential for
mutagenicity. Administration of lactulose solution in the diet of mice for 18 months
in concentrations of 3 and 10 percent (vw) did not produce any evidence of
carcinogenicity.
In studies of mice, rats, and rabbits, doses of lactulose solution up to 6 or 12
mL/kg/day produced no ious effects in breeding, ion, or '
Pregnancy: Teratogenic Effects; Pregnancy Category B.
Reproduction studies have been performed in mice, rafs, and rabbits at doses up
to 2 or 4 times the usual human oral dose and have revealed no evidence of
impaired fertility or harm fo the fefus due fo lactulose. There are, however, no
adequate and well-controlled studies in pregnant women. Because animal
reproduction studies are not always predictive of human response, this drug
should be used during pregnancy only if clearly needed.
Nursing Mothers: It is not known whether this drug is excreted in human milk.
Because many drugs are excreted in human milk, caution should be exercised
when lactulose is administered to a nursing woman.




Pediatric Use: Very litlle information on the use of lactulose in pediatric patients
has been recorded (see DOSAGE AND ADMINISTRATION).

ADVERSE REACTIONS: Precise frequency data are not available
Lactulose may produce gaseous distention with flafulence or belching and
abdominal discomfort such as cramping in about 20% of patients. Excessive
dosage can lead o diarrhea with potential complications such as loss of fluids,
hypokalemia, and hypematremia. Nausea and vomiting have been reported

OVERDOSAGE

Signs and Symptoms: There have been no reports of accidental overdosage. In
the event of overdosage, it is expected that diarrhea and abdominal cramps would
be the major symptoms. Medication should be terminated.

Oral LD,.; The acute oral LD, of the drug is 48.8 mL/kg In mice and greater than
30 mLikg in rats.

Dialysis: Dialysis data are not available for lactulose. lts molecular similarity fo
sucrose, however, would suggest that it should be dialyzable

DOSAGE AND ADMINISTRATION

QOral

Adult: The usual adult oral dosage is 2 10 3 tablespoonfuls (30 to 45 mL,
containing 20 g to 30 g of lactulose) three or four times daily. The dosage may be
adjusted every day or two fo produce 2 or 3 soft stools daily.

Hourly doses of 30 to 45 mL of lactulose may be used to induce the rapid laxation
indicated in the initial phase of the therapy of portal-systemic encephalopathy
When the laxative effect has been achieved, the dose of lactulose may then be
reduced fo the recommended daily dose. Improvement in the patient's condition
may occur within 24 hours but may not begin before 48 hours or even later.
Continuous long-term therapy is indicated to lessen the severity and prevent the
recurrence of portal-systemic encephalopatny. The dose of laciulose for this
purpose is the same as the recommended daily dose.

Pediatric: Very ittle information on the use of lactulose in young children and
adolescents has been recorded. As with aduits, the subjective goal in proper
treatment is fo produce 2 to 3 soft stools daily. On the basis of information
available, the recommended initial daily oral dose in infants is 2.5 to 10 mLin
divided doses. For older children and adolescents, the fotal daily dose is 40 to 90
mL. If the initial dose causes diarthea, the dose should be reduced immediately. If

diarrhea persists, lactulose should be discontinued.

Rectal

When the aduit patient is in the impending coma or coma stage of portal-systemic
encephalopathy and the danger of aspiration exists, or when the necessary endoscopic
or infubation procedures physically interfere with the administration of the
recommended oral doses, lactulose solution may be given as a retention enema via a
rectal balloon catheter. Cleansing enemas containing soap suds or other alkaiine
agents should not be used.

Three hundred mL of lactulose should be mixed with 700 mL of water or physiologic
saline and retained for 30 to 60 minutes. Lactulose enema may be repeated every 4 10
6 hours. If this lactulose enema is inadvertently evacuated too promptiy, it may be
repeated immediately

The goal of treatment is reversal of the coma stage in order that the patient may be
able to take oral medication. Reversal of coma may take place within 2 hours of the
first enema in some patients. Lactulose given orally in the recommended doses, should
be starfed before lactulose by enema is stopped entirely.

HOW SUPPLIED: Lactulose Solution, USP, 10 g/15 mL is a clear, yellow to
golden-yellow solution supplied in 1-pint {473 mi) amber plastic bottle and white
plastic bottle with child-resistant closures, 4-ounce (118 mi) amber plastic bottie and
white plastic bottle with child-resistant closures, 8-ounce (236 mi) amber plastic bottle
and white plastic bottle with child-resistant closures, 32-ounce (948 mi) white plastic
bottle with foam-lined closure, 64-ounce (1893 m) white plastic bottle with foam-lined
closure, 15 ml and 35 mi unit-dose cups.

Lactulose solution contains: 667 my lactulose/mL (10 g/15 mL)

Store at 20-25°C (68-77°F) [See USP Controlled Room Temperature]. Do not
freeze. Keep tightly closed.

Under recommended storage conditions, a normal darkening of color may oceur. Such
darkening is characteristic of sugar solutions and does not affect therapeutic action
Prolonged exposure to temperatures above 86°F (30°C) or to direct light may cause
exireme darkening and turbidity which may be pharmaceutically objectionable. If this
condition develops, do not use.

Prolonged exposure to freezing temperatures may cause change to a semisolid, too
viseouss to pour. Viscosity will returm to normal upon warming to room temperature
Dispense in a tight, light-resistant container as defined in the USP, with a
child-resistant closure

Manufactured by: Bajaj Medical, 415 W Pershing Rd., Chicago, IL 60600 USA

NDC 61037-471-06

LACTULOSE SOLUTION, USP
10 g/15mL

FOR ORAL OR RECTAL ADMINISTRATION
INDICATIONS AND DOSAGE: For the prevention and treatment of
portal-systemic encephalopathy. See Prescribing Information for full
details.
EACH 15 mL (ONE TABLESPOONFUL) CONTAINS: 10 g lactulose (and
less than 1.6 g galactose, less than 1.2 g lactose, and 0.1 g or less of
fructose). Also contains colors (including D&C Yellow No. 10, FD & C
Yellow No. 6) and purified water. The pH range is between 2.5 and 6.5.
Some patients have found that lactulose solution may be more
acceptable when mixed with fruit juice, water, or milk.
Product may darken slightly but therapeutic action is not affected. Do not
use if extreme darkening or turbidity occurs.
PHARMACIST: Dispense in a tight, light-resistant container as defined in
the USP, with child-resistant closure.
Store at 20-25°C (68-77°F) [See USP Controlled Room
Temperature]. Do nof freeze. Keep tightly closed.

Manufactured by:

g Bajaj Medical
'E 415 W Pershing Rd.
_E Chicago, IL 60609 USA
Z=
g
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LACTULOSE SOLUTION

lactulose solution usp, 10 g/15 ml solution

Product Information

Product Type

Route of Administration

HUMAN PRESCRIPTION DRUG

ORAL, RECTAL

Active Ingredient/Active Moiety

Ingredient Name
LACTULOSE (UNII: 9U7D5QH5AE) (LACTULOSE - UNII:9U7D5QH5AE)

Inactive Ingredients

Ingredient Name

FD&C YELLOW NO. 6 (UNIl: H77VEI93A8)
D&C YELLOW NO. 10 (UNIl: 355W5USQ3G)

WATER (UNII: 059QFO0KOOR)

Product Characteristics
Color
Shape
Flavor
Contains

Packaging

yellow (Yellow to Golden Yellow)

Item Code (Source)

NDC:61037-471

Basis of Strength Strength
LACTULOSE 10 g in 15 mL
Strength
Score
Size
Imprint Code




#

Item Code

NDC:61037-
471-05

NDC:61037-
471-14

NDC:61037-
471-13

NDC:61037-
471-02

NDC:61037-
471-12

NDC:61037-
471-03

NDC:61037-
471-04

NDC:61037-
471-06

Package Description

15 mL in 1 CUP, UNIT-DOSE; Type 0: Not a
Combination Product

30 mL in 1 CUP, UNIT-DOSE; Type 0: Not a
Combination Product

118 mL in 1 BOTTLE; Type 0: Not a Combination
Product

236 mL in 1 BOTTLE; Type 0: Not a Combination
Product

473 mL in 1 BOTTLE; Type 0: Not a Combination
Product

946 mL in 1 BOTTLE; Type 0: Not a Combination
Product

1893 mL in 1 JUG; Type 0: Not a Combination
Product

3785 mL in 1 JUG; Type 0: Not a Combination
Product
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Marketing Application Number or Monograph Marketing Start
Category Citation Date
ANDA ANDA076645 10/14/2021

Labeler - Bajaj Medical, LLC (078774921)

Registrant - Bajaj Medical, LLC (078774921)

viarkeunygy cna
Date

Marketing End
Date

Establishment

Name Address ID/FEI Business Operations
Bajaj Medical, 078774921 analysis(61037-471) , label(61037-471) , manufacture(61037-471) ,
LLC pack(61037-471)
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