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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 4-ounce (118 mL) amber plastic bottle, 8-ounce (236 mL) white plastic bottle, 1-pint
(473 mL) amber plastic bottle, 32-ounce (946 mL) white plastic bottle.

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.

Distributed by: Rising Pharmaceuticals, Inc., East Brunswick, N) 08816
Issued: 04/2023

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 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.

Distributed by:
Rising Pharmaceuticals, Inc.
East Brunswick, NJ 08816

Issued: 04/2023



NDC 64980-592-48
16 fl oz (473 mlL)
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LACTULOSE SOLUTION, USP

FOR ORAL OR RECTAL ADMINISTRATION

INDICATIONS AND DOSAGE: For the prevention and freatment of

Eurtqll-sy'Mm'nin encephalopathy. See Prescribing Information for full
etails.,

EACH 15 mL (OMNE 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 mare
acceptable when mixed with fruit juice, water, or millk.

Product may darken slightly but therapeutic action iz not affected. Do not
uge 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
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 & 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 & 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. It is freely
soluble in water.

fHO% 54 CLINICAL PHARMACOLOGY:

concentration and reduces the degree of

Lactulose causes a decrease in blood ammania

* The laxative action of the metabolites of lactulose then expels the trapped
ammanium 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
hydrofyzed during a 24-hour period and did not inhibit the activity of these extracts on
lactose. Lactulose reaches the colon There itis by
bacteria with the formation of low malecular 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 aiven for over 2 years in
controlled studies.

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

In the overall management of portal-systemic encephalopathy, it should be
recognized that there is serious underlying liver disease with complications such
as ! (eg. ia) for which other specific therapy may
be required.

Infants receiving lactulose may develop hyponatremia and dehydration.

There have been reports about the concomitant use
of neomycin and lactulose solution. Thearetically, 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
{reatment 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. Adminisiration of lactulose solufion in the diet of mice for 18 months
in concentrations of 3 and 10 percent (v/w) did not produce any evidence of

HO, [portal-systemic encephalopathy. These actions carcinogenicity.

are considered to be results of the following:
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» The acid colonic contents convert NH, fo the

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

* This acidification of colonic contents results

WARNINGS: A theoretical hazard may exist for patients being treated with

[il ny or . ofH, gas in
presence of an electrical spark may result in an explosive reaction. Although this
complication has not bean reported with lactulose, patients on lactulose therapy
undergoing such procedures should have a thorough bowel cleansing with &
non-fermentable solution. Insufflation of GD2 as an additional safeguard may be
pursued but is considered fo 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.

lactulose solution who may be required _ftl undergo eleclmcguhenj procedures during

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.
P Ter ic Effects; Preg y Category B.
Reproduction studies have been performed in mice, rats, and rabbits at doses up
102 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 cleary 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
wihen 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 availzble.
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 vomifing 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 termi

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

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

DOSAGE AND ADMINISTRATION
Oral
Adult: The usual adult oral dosage is 2 1o 3 fablespoonfuls (30 to 43 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
of portal-systemi The dose of laciulose 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
treafment is to produce 2 o 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 diamhes, 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 infubation procedures physically interfere with the administration of the
recommended oral doses, lactulose solution may be given 2s 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, yeliow to
golden-yellow solution supplied in 4-ounce (118 mi) amber plastic bottie, 8-ounce (236
ml) white plastic bottle, 1-pint (473 mi) amber plastic bottle, 32-ounce (346 mi) white
plastic bottle.

Lactulose solution contains: 667 mg 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 sforage 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
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
vistous 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.

Distributed by: Rising Pharmaceuticals, Inc., East Brunswick, NJ 0B816

" Rising NDC 64980-592-48

LACTULOSE SOLUTION, USP

FOR ORAL OR RECTAL ADMINISTRATION

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

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 not freeze. Keep tightly closed.

16 l 0z (473 mL)
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32 fl oz (946 mL)
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LACTULOSE SOLUTION, USP

FOR ORAL OR RECTAL ADMINISTRATION

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

EACH 15 mL (ONE TABLESPOONFUL) CONTAINS: 10 g lactulose jand
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, FDN & C
Yellow Mo. 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 ocours.

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.

NDC 64980-592-95
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East Brunswick, N.J 06316
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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 than 1.6 gqa‘msﬁ. less than IEg lactose, and 0.1 gor 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. It is freely
soluble in water.

OH CLINICAL PHARMACOLOGY:
Lactulos causes a decrease in blood ammaonia
concentration and reduces the degree of

HO, portal-systemic encephalopathy. These actions

CHeoH 8 considered to be results of the following:

He0 * Bacterial degradation of lactulose in the
colon acidifies the colonic contents.
o0 « This acidification of colonic confents results
inthe retention of ammania in the: colon
as the ammonium ion. Since the colonic
OH contents are then more acid than the blood,
ammonia can be expecied to migrate from
1he blood into the colon to form the
OH ammonium ion.
« The acid colonic contents convert NH, to the
ammonium ion [NH J*, trapping it and
preventing its absorption.

CH20H
o]

CH20H

» The laxative action of the metabolites of lactulose then expels the trapped
ammanium ion from the colon.
Experimental data indicate that lactulose is poorly absorbed. Lactulose given orally fo
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 infestinal mucosa, lactulose was not
hydrotyzed during a 24-hour period and did not inhibit the activity of these extracts on
lactose. Lactulose reaches the colon i There it is ized by
bacteria with the formation of low malecular 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 freatment 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), itis 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
p Y OF € y. ion of H, gas in si inthe
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 502 a5 an additional sateguard 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 (eg. for which other specific therapy may
e required.
Infants receiving lactulose may develop hyponatremia and dehydration.

Drug There have been reports about the concomitani use
of neomycin and lactulose solution. Theoretically, the elimination of certain colonic
Ibacteria 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-trealed 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.

i i is, and Impai of Fertility: There are no known
human data on log-term potential for carcinogeniciy, 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 (ww) 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.
P Ter ic Effects; Preg y Category B.
Reproduction studies have been performed in mice, rats, and rabbits at doses up
10 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 clearty needed.

INursing 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 aceidental overdosage. In
the event of overdosage, it is expected that diarrhea and abdominal cramps would
be the major symp ication should be termi

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

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

DOSAGE AND ADMINISTRATION

Oral

Adult: The usual adult oral dosage is 2 1o 3 fablespoonfuls (30 to 43 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 laciulose 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

diarrhea persists, lactulose should be discontinued

Rectal

When the adult patient is in the impending coma or coma stage of portal-systemic
encephatopathy and the danger of aspirafion 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 starled 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 4-ounce (118 mi} amber plastic bottle, 8-ounce (236
mi) white plastic bottle, 1-pint (473 mi) amber plastic bottle, 32-ounce (946 mi) white
plastic boftle

Lactulose solution contains: 667 mg lactulose/mL (10 gf15 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 1o a semisolid, too
visoous to pour. Viscosity will return to normal upon warming to room

LACTULOSE SOLUTION, USP

FOR ORAL OR RECTAL ADMINISTRATION

INDICATIONS AND DOSAGE: For the prevention and treatment of
gma\-syslemic encephalopathy. See Prescribing Information for full
etails.
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 calors (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.

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

Distributed by: Rising Pharmaceuticals, Inc., East Brunswick, NJ 08818

Store at 20-25°C (68-77°F) [See USP Controlled Room
Temp! ]. Do not freeze. Keep tightly closed.
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PRESCRIBING INFORMATION
Rx Only
Lactulose Solution USP
10gA5mL

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

DESCRIPTION: Lactulose s a synthetic disaccharide in solution form for oral or rectal
ministration. Each 15 mL of Lactulose Soluion 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,
FO &G Yellow No. 6 and Purified Water.

Lactulose Is a colonlc acidifier for treatment and prevention of portal-systemic encephalopathy.

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

T

H20H

CH20H

OH

OH

CHzOH

The molecular weight is 342.30. It s freely solutle in waler.

CLINICAL PHARMACOLOGY: Lactubse cases

adecrease 1 blood ammanla conoentration and reduces the

degree of portal-systemic encephalopathy. These actons are
considered to be results of the following:

* Bacterial degradation of lactulose i the oolon acidfies the
calonic contents.

* This acklification of colanic contents resulls In the retention
of ammonz Inthe calon as the ammonium ion. Sinc the
‘colonic contents are then more ackl than the bood,
ammonia can be expected to migrate from the blood info
the:colon to form the ammenium kon,

+The acid cobic contents convert HH, to the ammonium on
[NH, trappng t and preventing is aboorpton.

* The laxaive action of the metaboltes of lactulos then
expels the rapped ammonium kon from the colen,

Experimental data indicale that lactulose Is poarly absorbed, Laculose given orally to man and
experimental animals resulted In only small amounts reaching the biood. Urinary excretion has been
determined t be 3% or less and is essentally complete within 24 hours.

When incubated with exiracts of humen smallintestinal mucosa, lactulose was not hydrolyzed during a
24-hour period and did not inhibit the activity of these extracts on laclose. Lactulose reaches the colon
essentially unchanged. There it s metabolized by bacteria with the formetion of low molecular weight
acids that acidify the colon contents.

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

Controlled studies have shown that lactulose solution therapy reduces the blood ammania level by 25 to
50%; this i3 generally paralieled 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
sabsfactory as that reutting from neomycin therapy. An increase in patients' proteln olerance 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 conrolled studies.

CONTRAINDICATIONS: Since lactulese 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 proctoscapy 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
C0, as an additional safeguard may be pursued butis 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/15mL), 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 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 colanic 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 (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 mUkg/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 wihether this drug Is excreted In human milk. Because many drugs
are excreted In human milk, caution should be exercised when laciulose Is administered to. nursing
woman.

Pedlatric Use: Very liitle information on the use of lactulos in pediatric patients has been recorded (see
DOSAGE AND ADMINISTRATION).

ADVERSE REACTIONS: Precise frequency data are not avallable,
Lactulose may produce gaseous distention with flatulence o belching and abdominal diszomfort such as

51083 of s, hypokalemi, and hypernatremia, Nausea and vomitng have been reported.

OVERDOSAGE

Signs and Symplonss: Thers fave been no reports of accidental overdosage. n the event of overdosage, f
Is expected that diarhea and abdominal cramps would be the major symptoms. Medication should be
terminated.

Oral LD,;; T acute oral LD, o the drug f 48.8 mLkg In mice and greater than 30 mLikg n ras.
Dialysks: Dialyss data are not avallable for fachulose. s molecular simiarty to sucrase, however, would

cramping In about 20% of patients. Excessive 1o diarhea with p s such

DOSAGE AND ADMINISTRATION
Oral
Adult: TI 23 (30 to 45 mL, containing 20 ¢ to 30 g of

laculos) res o our tmes daly. The osage may be adjused every Gay o two 0 prodce 2 or 3 sat
stools dally.

Hourly dases of 30 to 45 mL of lactulose may be used to induce the rapid laxation indicated in the Intial
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 nat begin before 43 hours or even laer.

Continuous long-term therapy is indicated to lessen the severty and prevent the Ecumence of
portal-systemic encephalopathy, The dose of lactulose for this purpos is the same as the resommended
daly dose.

Pedlatric: Very il information on the use of lactulose In young children and adolescents has been
recorded. As with aduls, the subjective goal In proper trealment s fo produce 2 to 3 soft stools daly. O the
basis of information avallable, the recommended initial dally oral dose in infants s 25 t 10 mL In divided
doses. For older children and adolescents, the fotal dally dose Is 40 fo 90 mL. ff the intial dose causes
diarthea, the dose should be reduced Immediately. If diahea persists, lactulose should be discontinued.

Rectal

When the adult patient s 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 shoud be mixed with 700 mL of water or physiologic saling and
retained for 30 o 60 minutes. Lactulose enzma may be repeated every 4 to 6 hours. If this
lactulose enema is Inadvertently evacuated too prompty, 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 oraly in the recommended doses, should be started before lactulose by
enema Is stopped entirely.

suggest that R should be dialyzable.

HOW SUPPLIED: Lactulose Solution, USP, 10 g/15 mL is a clear, yellow to golden-yellow solution
supplied in 4-ounce (118 ml) amber plastic bottle, 8-ounce (236 ml) white plastic bottle, 1-pint
(473 ml) amber plastic bottle, 32-ounce (946 ml) white plastic bottle.

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, foo 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.

Distributed by: Rising Pharmaceuticals, Inc., East Brunswick, NJ 08816
Issued: 05/2023
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LACTULOSE SOLUTION, USP
10 g/15 mL

FOR ORAL OR RECTAL ADMINISTRATION

INDIGATIONS AND DOSAGE: For the prevention and treatment of portal-
systemic encephalopathy. See Prescribing Information for full details.
EACH 15 mL (ONE TABLESPDONFIJI%GUNTAINS: 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 Tﬁnlcudhg D&C Yellow No. 10, FD & C Yellow No. 6)
and purified water. The pH range is between 2.5 and 6.5. Some patienis
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 allghi Ilght -resistant container as defined in

the USP, with child-resistant closul

4 0z. (118 ml)
hLift here for full Preseribing Information
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Store at 20-25°C (68-77°F)
See USP Controlled Room
emperature]. Do not freeze.

Keep tightly closed.
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LACTULOSE SOLUTION, USP
10 g/15 mL

FOR ORAL OR RECTAL ADMINISTRATION
systemic encephalopathy. See Prescribing Information for full details.

than 1.6 g galactose, less than 1.2 gY
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PHARMAGIST: Di
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INDIGATIONS AND DOSAGE: For the prevention and treatment of portal-

EACH 15 mL (ONE TABLESP0O HFULR CONTAINS: 10 g lactulose (and less
actose, and 0.1 gaur less of fructose).
C Yellow No. 6)
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.
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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
ministration. Each 15 mL of Lactulose Solution USP contains 10 q lactulose (and less than 1.6 g
galactose, less than 1.2 g laclose, 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 encephalopatfy.

The chemical name for laciulose is 4-0-f-D-galactopyranos-D-fuclofuranose. It has the following
structural formula:

‘The: molecular weight s 342.30. 1t freely soluble in water,

CHz0H CLINICAL PHARMACOLOGY Laclose causes
o fH a decrease n biood ammoni concentration and reduces the
degres of portal-systemic encephalopathy. These actions are
considered to be results of the followig:
+ Bacterlal degradation of lactulese In the colon acldfies the
CHz20H colanic conterts.

'+ This acidification of colonic: contents results In the retention
of ammenia n the colon as the ammenlum on, Since the
cobnic contents are then more acid than the biood,
ammonia can be expected to migrate fom the bibod Inta
he cobn o form fhe ammonium fon.

OH T et I, o he
[N, rpping it and reventng s absarpton.

+ The laxative acton of the metabolftes of lacubose then
expels te rapped ammonkam bon rom the colon,

CHzOH

CH

Experimental data indicale that lactulose Is poorly absorbed. Lactuiose given orally fo man and
experimental animals resulled in only small amounts reaching the blood. Uirinary excretion has been
determined to be 3% or less and Is essentially complete within 24 hours.

When incubated with exdracts of human small intestinal mucosa, lactulose was not hydrotyzed during a
24-hour period and did not inhibit the activity of these exiracts on lactose. Lactulose reaches the colon
essentlally unchanged. There it s metabolized by bacteria with the formation of fow molecular weight
acids that acidify the colon contents.

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

Gontrolled studies have shown that lactulose solution therapy reduces the blood ammonia level by 25 to
50%; this s generally paralieled by an improvement in the paients’ mental state and by an Improvement
in EEG patterns. The clnical response has been observed in about 75% of patients, which Is af least as
satisfactory as that resulting from neomycin therapy. An increase in patients' prolein tolerance Is also
frequently observed with lactulose solution therapy. In the treatment of chronic portal-systemic
encephalopathy, lactuiose solution has been given for over 2 years in controlled studies.

CONTRAINDICATIONS: Since lactulose solution contains galactose (less than 1.6 g/15 mL),
itis 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 colonoscapy. Accumulation of H,
gas in significant concentration in the presence of an electrical spark may result in an explosive reaction.
Altthough 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
(0, as an additional safeguard may be pursued butis 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
/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 underfying 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 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
monitared 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 mics, 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 fo the fetus due to lactulose. There are, however, no
adequate and well-controlled studies in pregnant women. Because animal reproduction sfudies are not
always predictive of human response, this drug should be used during pregnancy only if clearly needed.

Nursing Mothers: Itis not known whether this drug Is excreted in human milk. Because many drugs
are excreted in human milk, caution should be exercised when lactulose 1s administered to a nursing
woman.

Pedlatric Use: Very lite information on the use of lactulose In pediatic patients has been recorded (see
DOSAGE AND ADMINISTRATION).

ADVERSE REACTIONS: Preciss frequency data are not avallable.

Lachulose may produce gaseous distention with flatulence or belching and abdominal discomfort such as
cramping in about 20% of patlents. Excessive dosage can lead fo diarhea with potential complications such
as loss of flulds, hypokalemia, and hypematremia. Nausea and vomiting have been repored.

OVERDOSAGE

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

Oral LD, The acue oral LD, of he drug s 48,6 mLkg In mice and greater than 30 mLkg n s
Dialysis: Dialysis data are not available for lactulose. Its molecular similarity to sucrose, homwever, would
suggest that it shouid be diahyzable.

DOSAGE AND ADMINISTRATION

Oral

‘Adult: The usual adultoral dosage Is 2 1o tablespoortuls (30 1o 45 mi., containing 20§ to 30 g of
lactulose) thre or four imes dally. The dosage may be adjusted every day or two t producs 2 or 3 soft
stools dally.

Hourly doses of 3010 45 mL of lactulose may be used toInduce the rapid kaxation Indicated In the Inifal
phase of the therapy of portal-systemiz encephalopathy. When the kaucative effect has been achieved, the
dose of lactulose may then be wduced tothe recommended dally dose. Improvement in the patient's
condtion may ocear within 24 hours but may not begin before 43 hours of even feter.

Gortinuous long-term therapy Is Indicated to lessen the severity and prevent the recurrence of
portal-systemic encephalopathy. The dese of laclulose for this purpos Is the same as the recommenced
dally dise.

Pedlatric: Very lttie information on the use of lactulase in young children and adolescents has been
ecarded. AS with aduits, the sublectve goal In proper reatment i 1 produce 210 3 soft stoos dally. On the
basls of Informeation avallable, the recommended Intlal dally oral dose In Infants Is 2.5 10 10 mL In divided
dosas. For older children and adolescents, the total dally dase Is 40 to 0 mL. If the Inflial dose causes
dlarhea, the dose should be reduced immediately. 1f diarrhea persists, lactulase should b diszortinued.

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 balioon 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 waler or physiologic saline and
retained for 30to 60 minutes. Lactulose enema may be repeated every 4 to 6 hours. If this
lactulose enema is Inadvertently evacuated too promplly, it may be repeated immediately.

The goal of reatment is reversal of the coma stage I 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 slarted before lactulose by
enema is stopped entirely.




HOW SUPPLIED: Lactulose Solution, USP, 10 g/15 mL is a clear, yellow to golden-yellow solution R Riql d o s Y
supplied in 4-ounce (118 ml) amber plastic bottle, 8-ounce (236 ml) white plastic bottle, 1-pint RISIDg NDC 64980-592-24

(473 ml) amber plastic bottle, 32-ounce (946 ml) white plastic bottle. ————
Lactulose solution contains: 667 mg lactulose/mL (10 g/15 mL). LACTULOSE SOLUTI ON’ UspP — m
Store at 20-25°C (68-77°F) [See USP Controlled Room Temperature]. Do not freeze. Keep 10 g, 15 mL [

& I

tightly closed. FOR ORAL OR RECTAL ADMINISTRATION =1\
Under recommended storage conditions, a normal darkening of color may occur. Such darkening INDICATIONS AND DOSAGE: For the prevention and treatment of portal-  — o
is characteristic of sugar solutions and does not affect therapeutic action. Prolonged exposure to systemic encephalopathy. See Prescribing Information for full details. g
temperatures above 86°F (30°C) or to direct light may cause extreme darkening and turbidity EACH 15 mL (ONE TABLESPOONFUL) CONTAINS: 10 g lactulose (and loss ——_y.
which may be pharmaceutically objectionable. If this condition develops, do not use. than 1.6 g galactose, less than 1.2 g lactose, and 0.1 g or less of fructose). EEEEEEEG_—_—_—_—_—GNG O

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.

Distributed by: Rising Pharmaceuticals, Inc., East Brunswick, NJ 08816
Issued: 05/2023

and purified water.

the USP, with child-resistant closure.
8 0z. (236 ml)

WLift here for full Prescribing Information

Also contains culnrsTﬂnIcuding D&C Yellow No. 10, FD & C Yellow No. 6)

e 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 exireme darkening or turbidity occurs.

PHARMACIST: Dispense in a tight, light-resistant container as defined in

Store at 20-25°C (68-77°F)
[rSee USP Controlled Room
emperature]. Do not freeze.
Keep tightly closed.
Distributed by:
Rising Pharmaceuticals, Inc.
East Brunswick, NJ 0881
Issued: 05/2023

LACTULOSE SOLUTION

lactulose solution usp, 10 g/15 ml solution

Product Information

Product Type HUMAN PRESCRIPTION DRUG

Route of Administration ORAL, RECTAL

Active Ingredient/Active Moiety

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

Inactive Ingredients
Ingredient Name
FD&C YELLOW NO. 6 (UNII: H77VEI93A8)
D&C YELLOW NO. 10 (UNII: 355W5USQ3G)
WATER (UNII: 059QFOKOOR)

Product Characteristics
Color yellow (Yellow to Golden Yellow)
Shape
Flavor

Contains

Packaging

# Item Code Package Description
NDC:64980-592- 118 mL in 1 BOTTLE; Type 0: Not a Combination

12 Product

NDC:64980-592- 236 mL in 1 BOTTLE; Type 0: Not a Combination
24 Product

Item Code (Source)

Basis of Strength

LACTULOSE

Score
Size
Imprint Code

Marketing Start
Date

05/25/2023

05/25/2023

NDC:64980-592

Strength
10g in 15 mL

Strength

Marketing End
Date




NDC:64980-592- 473 mL in 1 BOTTLE; Type 0: Not a Combination 05/25/2023
48 Product

NDC:64980-592- 946 mL in 1 BOTTLE; Type 0: Not a Combination 05/25/2023
95 Product

3

a

Marketing Information

Marketing Application Number or Monograph Marketing Start Marketing End
Category Citation Date Date
ANDA ANDA076645 10/14/2021
Labeler - Rising Pharmaceuticals, Inc. (041241766)
Registrant - Bajaj Medical, LLC (078774921)
Establishment
Name Address ID/FEI Business Operations
Bajaj Medical, analysis (64980-592) , label(64980-592) , manufacture(64980-592) ,
LLC Ol cean pack(64980-592)

Revised: 5/2023 Rising Pharmaceuticals, Inc.
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