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k. Noscapine (noscapine hydrochloride). The Panel

concludes that noscapine is safe but there are insufficient

data to determine its effectiveness for OTC use as an antitussive.
(1) Safety. Clinical experience has confirmed that

noscapine is safe in the dosage ranges used as an antitussive.

Noscapine belongs to the isoquinoline alkaloids of opium

and, like papaverine, has a weak spasmolytic (relieves

spasm) effect on smooth muscle but little or no effect

on the heart or gastrointestinal tract (Ref. 1). There is no

evidence that it causes addiction, and it is not subject to the

Federal Controlled Substances Act. A large margin of safety in

both animals and man has been repcrted (Refs. 2 and 3). Nausea,

drowsiness, and lightheadedness have been reported in a few

instances, but this was similar to the incidence in placebo

reactors (Reft 4). Bellville et al. (Ref. 5) found no depression

of respiration with doses as high as 90 mg.

(2) Effectiveness. There are no well-controlled studies

documenting the effectiveness of noscapine as an antitussive.
Effectiveness has not been established by objective, controlled
clinical trials.

For the most part, the animal studies employing

a variety of methodologies for inducing cough by mechanical
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and chemical means have shown noscapine to have an antitussive
effect equivalent to codeine (Refs. 6, 7, and 8). Controlled
studies in man using experimentally induced cough have been
conflicting (Refs. 4, 9, and 10). Most of the clinical
trials reported have been poorly controlled subjective studies.
The majority of these studies indicate that noscapine
is equal to codeine in clinical effectiveness (Refs. 3 and
11 through 15).

Unlike the narcotic antitussives, respiratory
depression and constipation have not been reported for
noscapine. Doses as high as 90 mg have been given with
no significant increase in toxicity (Ref. 16).

(3) Proposed dosage. Adult oral dosage is 15 to 30

mg every 4 to 6 hours not to exceed a total of 180 mg in 24
hours. Children 6 to under 12 years oral dosage is 7.5 to

15 mg every 4 to 6 hours not to exceed 90 mg in 24 hours.
Children 2 to under 6 years oral dosage is 3.75 to 7.5 mg
every 4 to 6 hours not to exceed 45 mg in 24 hours. For
children under 2 years, there is no recommended dosage except

under the advice and supervision of a physician.
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(4) Labeling. The Panel recommends the Category I
labeling for antitussive active ingredients. (See part III.
paragraph B.1. above--Category I Labeling.) 1In addition, the
Panel recommends the following specific claims referable to its
central mechanism of action and its nonnarcotic designation:

(i) 1Indications. (a) "calms the cough control center
and relieves coughing".

(b) "Non-narcotic cough suppressant for the temporary
control of coughs".

(¢) "Calms cough impulses without narcotics".

(5) Evaluation. Data to demonstrate effectiveness will be
required in accordance with the guidelines set forth below for
testing antitussive drugs. (See part III. paragraph C. below--
Data Requirgd for Evaluation.) The Panel recommends that one
experimentaily induced cough study and one controlled study
in patients with cough due to respiratory illness employing
objective cough-counting techniques be performed in order

to establish effectiveness as an antitussive.
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1. Thymol (topical/inhalant). The Panel concludes that

thymol is safe in the dosage ranges used when applied topically
or as an inhalant but there are insufficient data to permit final
classification of its effectiveness for topical or inhalant

OTC use as an antitussive.

(1) Safety. Clinical experience has confirmed that
thymol (topical/inhalant) is safe in the dosage ranges
used as an antitussive.

Thymol is an alkyl derivative of phenol and has bactericidal,
fungicidal and anthelmintic properties (Ref. 1). When
hydrogenated, thymol is converted to the closely related
drug, menthol (Ref. 2). The LD5g of thymol in mice is 1800
mg/kg orally (Ref. 3). No data were found bearing on the drug's
toxicity in man. In view of thymol's relative inactivity
compared to menthol, of which 50 to 120 gm "would have to be
absorbed to cause poisoning" (Ref. 4), thymol is presumably
relatively nontoxic.

(2) Effectiveness. There are no well-controlled studies

documenting the effectiveness of thymol (topical/inhalant) as

an antitussive. Experiments in anesthetized rabbits have
indicated that thymol administered by steam inhalation augmented
the concentration of soluble mucous in the respiratory tract

fluid (Ref. 2). The dose administered was unknown but the con-
centration in the vaporizer was in excess of 81 mg/kg. The volume

of secretions did not change. Much lower concentrations of
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menthol were effective (1 mg/kg). In man no data on
effectiveness of thymol alone were found although a mixture
containing thymol, menthol, eucalyptol and propylene glycol
appeared to suppress citric acid induced cough (Ref. 5) and
to reduce resistance in the nasal and bronchial airways
(Ref. 6).

Studies involving the objective measurement of the

antitussive activity of thymol were done with mixtures of
volatile substances, topically applied as ointments (Refs.
7, 8 and 9), and in steam inhalations (Refs. 10 and 11).
Although significant antitussive activity as compared to
placebo was demonstrated, it was not evident whether the
thymol component contributed to this effect.

The effect of rinsing and gargling twice daily with an
aqueous mixtu;e of volatile substances on the incidence of
colds and the severity of the symptoms associated with colds
was evaluated in a long-term, double-blind, placebo-controlled,
subjective study in school children. The results of the
study revealed milder cough symptoms in individuals using the
medicated mouthwash as compared to placebo. Although the
medicated mouthwash contained 0.63 mg/ml thymol the results did
not demonstrate the contribution of this component to the

overall alleviation of symptoms (Ref. 12).
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(3) Proposed dosage. Dosage for adults and children

2 to under 12 years is as follows: (i) For topical use as
a 0.1 percent preparation: To be rubbed on the throat,
chest, and back as a thick layer. The area ;f application
may be covered. However, clothing should be left loose
about the throat and chest to help the vapors rise to reach
the nose and mouth. Applications may be repeated up to 3
times daily.

(ii) For inhalation use as a 0.13 percent solution:
1 tablespoonful of solution per quart of water is added
directly to the water in a hot steam vaporizer, bowl or
washbasin; or 2 teaspoonfuls of solution pef pint of water
are added to an open container of boiling water. Breathe in
vapors during the period of medicated steam generation.
May be repeated 3 times daily.

(iii) For inhalation use as a 0.1 percent room spray:
Spray room for 15 to 20 seconds in the vicinity of the
patient. May be repeated at 1/2 to 1 hour intervals as

needed.
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(iv) For topical use as a lozenge 0.2 to 15 mg: Allow
lozenge to dissolve slowly in mouth. May be repeated every
1/2 to 1 hour.

(v) For use as a mouthwash 0.63 mg/ml solution:

Gargle with 2/3 oz (20 ml) twice daily.

For children under 2 years, there is no recommended
dosage except under the advice and supervision of a physician.

(4) Labeling. The Panel recommends the Category
I labeling for antitussive active ingredients. (See part III.
paragraph B.1l. above--Category I Labeling.) 1In addition,
the Panel recomﬁends the following specific labeling: (i) For
topical ointment use: Warning: '"For external use only. Do
not take by mouth or place in nostrils'.

(ii) For steam inhalation use: Warning: '"For steam

inhalation only. Do not take by mouth".
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(5) Evaluation. The Panel made the following
recommendations: (i) For topical use: Data to demonstrate
effectiveness will be required in accordance with the
guidelinesAset forth below for testing antitussive drugs.

(See part III. paragraph C. below--Data Required for Evaluation.)

(ii) For inhalation use: Data to demonstrate
effectiveness will be required in accordance with the
guidelines set forth below for testing antitussive drugs.

(See part II.. paragraph C. below--Data Kequired for
Evaluation.)

(1ii) For inhalation use as a room spray: Data to
demonstrate effectiveness will be required in acceordance with
the guidelines set forth below for testing antitussive
drugs. (See part III. paragraph C. below--Data Required for
Evaluation.)

(iv) For topical use as a lozenge: Data to demonstrate
effectiveness will be required in accordance with the guide—~
lines set forth below for testing antitussive drugs.

(See part III. paragraph C. below--Data Required for Evaluation.)

(v) For use as a mouthwash: Data to demonstrate effective- '
ness will be required in accordance with the guidelines set
forth below for testing antitussive drugs. (See part III.

paragraph C. below--Data Required for Evaluation.)
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m. Turpentine o0il (spirits of turpentine) (topical/inhalant).

The Panel concludes that turpentine oil is safe in the dosage
ranges used when applied topically or as an inhalant but
there are insufficient data to permit final classification
of its effectiveness for topical or inhalant OTC use as an
antitussive. |

@9) Safety. Clinical experience has confirmed that turpentine
oil is safe when applied topically or used as an inhalant in the
dosage ranges used as an antitussive. The Panel concludes that
0oil of turpentine is safe when applied externally or vaprized in
boiling water as a steam inhalant. However, the Panel has deter-
mined elsewhere in this document that it is not safe for OTC
use when used orally as an antitussive. (See part III. paragraph
B.2.b. above--Turpentine oil (spirits of turpentine) (oral).)

0il of tdrpentine is a volatile oil consisting of a mixture
of pinenes derived from the oleoresin obtained from Pinus palustrus.
Nelson et al. (Ref. 1) found exposure to a vapor of 420 to
560 mcg/l acceptable to most of their human subjects. The threshold
for industrial exposure for 8 hours has been set at 560 mcg/1.
The maximum concentration obtainable with a currently marketed
OTC preparation is 36 mcg/l (Refs. 2 and 3). No histological
evidence of pulmonary lesions were seen in mice and rats

exposed to lethal concentrations of turpentine vapors (Ref. 4).
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Inhalation of 300 mcg/l of turpentine vapor by mice for 15 minutes
did not influence the electrocardiogram, respiratory minute volume,
pulmonary airway, resistance, or compliance (Ref. 5). One study
in mice using a mixture of volatile oils, one of which was
turpentine, showed a decrease in pulmonary antibacterial activity
(Ref. 6). Two other studies showed no change when the mixture
was used (Refs. 7 and 8).

In several studies in children and infants suffering from
minor breathing discomforts associated with the "common cold"
no side effects that were drug related were observed when a
medicated steam was administered (Refs. 9 through 13). Turpentine
has been widely used as a part of a mixture of volatile oils for
many years with approximately two complaints per million packages
purchased (Ref. 14).

(2) Effectiveness. There are no well-controlled studies

documenting the effectiveness of turpentine o0il (topical/
inhalant) as an antitussive. Its effectiveness is
uncertain due to a lack of properly controlled studies of
the substance by itself.

(3) Proposed dosage. Dosage for adults and children 2

to under 12 years is as follows: (i) For topical use as a 4.0
‘percent ointment preparation: To be rubbed on the throat,

chest, and back as a thick layer. The area of application may
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be covered. However, clothing should be left loose about
the throat and chest to help the vapor rise to reach the
nose and mouth. Applications may be repeated up to 3 times
daily.

(ii) For steam inhalation use as a 5.5 percent solution:
1 tablespoonful of solution per quart of water is added
directly to the water in a hot steam vaporizer, bowl, or
washbasin; or 2 teaspoonfuls of solution per pint of water
are added to an open container of boiling water. Breathe
in vapors during the period of medicated steam generation.
May be repeated 3 times daily.

For children under 2 years, there is no recommended
topical or inhalant dosage except under the advice and supervision
of a physician.

(4) Labeling. The Panel recommends the Category I labeling
for antitussive active ingredients. (See part III. paragraph
B. 1. above--Category I Labeling.) 1In addition, the Panel
recommends the following specific labeling: (i) For topical
ointment use: Warning: '"For external use only. Do not take
by mouth or place in nostrils'.

(ii) For steam inhalation use: Warning: '"For steam
inhalation only. Do not take by mouth'".

(5) Evaluation. The Panel made the following recommendations:
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(1) For topical ointment use: Data to demonstrate effectiveness
will be required from only one additional well-controlled
cough-counting objective study in patients with coughs due
to respiratory disease in accordance with the guidelines set
forth below for testing antitussive drugs. (See part
III. paragraph C. below--Data Required for Evaluation.)

(ii) For steam inhalation use: Data to demonstrate
effectiveness will be required in accordance with the guidelines
set forth below for testing antitussive drugs. (See part III.

paragraph C. below--Data Required for Evaluation.)
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Category ITI Labeling

The Panel concludes that the available data are
insufficient to permit final classification of the
labeling claims identified below for antitussives. The
Panel concludes that certain words used in the context
of claims for antitussives are statements which have no
scientific meaning and therefore are misleading to the
consumer. Additional data are required to support the
following antitussive claims:

a. The term "soothing" in labeling such as
"Calms coughing by soothing the irritated throat".

b. The term "throat soothing" in labeling such as
"Throat soothing and recommended for coughs due to colds
and dry, husky or tickling throats".

¢. The term "smooth coating" in labeling such as
"Produces a smooth coating that gives quick comfort to
irritated throats and helps relieve coughs"'.

d. The terms "demulcent action' and "soothes"
in labeling such as "Demulcent action which gently

sooths cough-irritated throat membranes'.
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e. Statements referring to "duration of action"
unless there is acceptable documentation to verify this.

f. Terms relating to sleep such as "Quiets annoying
cough and lets you sleep'". An antitussive is capable of
quieting annoying cough, but has not been demonstrated to be
directly related to sleep.

g. The term "soothing' has not been scientifically
demonstrated to have an antitussive effect. In fact,
none of the antitussive ingredients reviewed by the Panel
have any ''soothing' properties since the Panel cannot
determine what such a property would be. The same
is true for the term "smooth". Again, the Panel
is unaware of how the ingredients act to smooth an
irritated throat or sooth membranes by a "demulcent"

: !
action.
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C. Data Required for Evaluation.

The Panel has agreed that the protocols recommended
in this document for the studies required to bring a Category III
drug into Category I are in keeping with the present state
of the art and do not preclude the use of any advances or
improved methodology in the future.

1. Principles in the design of an experimental protocol

for testing antitussive drugs. a. General principles. The

effectiveness of an antitussive agent is dependent on its
ability to relieve the coughing of patients with a variety

of disease conditions associated with cough. Relief of coughing
may occur with a reduction in the frequency or number of coughs,
or with a decrease in the intensity of the coughing, or both.
Because coughing is such a common symptom occurring in health

as well as disease, adaptation readily occurs to the extent

that many patients are unaware of the extent of their coughing,
and hence any subjective evaluation is apt to be highly wvariable
and with an unacceptable margin for error. Objective studies
employing the actual recording of the cough are required

to document a decrease in cough frequency and/or intensity.



- 346 -

b. Selection of patients. The study design will depend

on whether the patients in the study have chronic lung disease
or acute self-limiting illnesses. For a cough study in patients
with chronic lung disease, a crossover design could be used

in a small group of 10 to 20 patients whose underlying

chronic pulmonary disease is relatively stable so that

daily fluctations in the recorded cough counts performed

prior to drug administration are minimized. The smoking

habit of the patients must be carefully documented and
maintained at the same level throughout the clinical trials.
No smoking would be permitted during the actual recording
sessions. For a cough study in patients with acute upper
respiratory infection, a larger number of patients, averaging
between 50 and 100, would have to be studied because of the
marked variation in cough from day to day and hour to hour

in upper respiratory infection. The patients would have to

be assigned in a randomized design to either the placebo

or drug groups. The sensitivity of this type of study

could be improved by matching the groups for age, sex,

severity of cough, and smoking habit.
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c. Methods of study. To establish effectiveness of a

drug as an antitussive, objective controlled studies employing
cough-counting techniques are recommended. Two types of
investigation are acceptable to the Panel. These are:

(1) A study may be done in a small group of healthy
volunteers, approximately 10 to 20 in number, who are
preferably nonsmokers. If smokers are included, their
smoking habits must be well documented and remain at the same
level during the entire course of the study. Any departure
from smoking habits must be documented and made part
of the evaluation of data. The data obtained in such
a study including smokers and nonsmokers should be evaluated
separately before combined. A challenge technique employing
an irritant aerosol such as citric acid is used to assess
effectiveness, dose, and time responses against the experimentally
induced cough. This is performed under controlled laboratory
conditions with a double-blind or suitably blinded, crossover
design in suitably trained individuals.

(2) A double-blind, controlled study may be done in
patients with cough due to respiratory disease. The dose and
formulation of the drug to be tested would be as recommended
for OTC use. Coughs are recorded and counted for stated
periods before and after giving‘the drug or placebo so that
adequate comparisons can be made concerning the onset and

duration of antitussive activity following a single dose,
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as well as the effect of multiple doses. As a model for
OTC drugs, however, the requirement for long periods of
testing would be unnecessary since effective relief should
be obtained fairly rapidly and, in most instances, after

1 or, at most, 2 days.

d. Interpretation of data. Evidence of drug effectiveness

is required from a minimum of two positive studies based on the
results of two different investigators or laboratories. All
of the required studies in man should employ objective cough-
counting techniques for recording the cough reflex. In the
reevaluation of those drugs for which there was insufficient
evidence of antitussive effectiveness and for the assessment
of drugs that have not been submitted for review by the Panel,
the two required studies should consist of either one challenge
study with ex%erimentally induced cough plus a study with
cough in respiratory disease, or, alternatively, two studies
by different investigators in patients with respiratory disease.
A significant reduction in cough when compared with placebo by
acceptable statistical analysis of the data will permit re-
classification of such drugs into Category 1I.

All data submitted to the Food and Drug Administration

must present both favorable and unfavorable results.
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e. Evaluation of safety. Tests for safety should involve

the usual tests for toxicity relevant to the known possible
adverse effects of the drugs under testing. Tests should be
done in the form of dose-response curves up to maximum therapeutic

effectiveness.
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IV. EXPECTORANTS

A. General Discussion.

Expectorants are agents that are used to promote
or facilitate the evacuation of secretions from the bronchial
airways to provide for the temporary relief of coughs due to
minor throat and bronchial irritation as may occur with upper
respiratory infection. This may be accomplished by reducing
the thickness of these Secretions or by augmenting the
formation of a more fluid secretion. The secretions (sputunm
or phlegm) expectorated consists in part of respiratory tract
fluids (RTF) together with a varying mixture of saliva and
postnasal secretions.

In general, the mechanisms of action of the expéctorants
have been shown to be due to one or more of the following: The
stimulation of reflexes from the stomach (the major action of
certain drugs that are irritants to the gastrointestinal
tract and act through their nauseant effect which increases
the output from the secretory glands of the gastrointestinal
as well as the respiratory tracts); stimulation of vagal
nerve endings in the glands of the bronchial tubes; direct
effect on the secretory cells lining the airway when administered
by inhalation or if excreted by the respiratory tract; and

stimulation of centers in the brain such as the vomiting center.
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By facilitating the evacuation of secretions from the
bronchial airway, local irritants are removed. In addition, by
increasing the amount of mucous that covers and protects
the lining of the throat and the bronchial airway, it is claimed
that a "soothing" or "demulcent" action is exerted which
relieves irritated membranes in the respiratory passages.

While these effects may indirectly serve to diminish

the tendency to cough, the mechanism of this indirect

action is quite different from that of an antitussive which

is specifically designed to inhibit or suppress cough. Any
claim relating to the amelioration of cough must be supported
by the type of studies suggested above for evaluation of
antitussives. (See part III. paragraph C. above--Data Required
for Evaluation.) Expectorants would be expected to have their
major usefulness in the irritative nonproductive cough as

well as those coughs productive of scanty amounts of thick,
sticky secretions.

As a group, the expectorant drugs have been widely used
for many decades in the form of liquid preparatons. By and
large, in the dosages used for OTC administration, these
drugs have had a good safety record. The few exceptions,

where hypersensitivity reactions or cumulative toxicity
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represents a distinct hazard, have been discussed

under the individual sections. While the expectorants

have been tyaditionally used for their effect on aiding

in the expectoration of phlegm (sputum) and thus relieving
certain aspects of difficulty in breathing, there is

little or no evidence to document this. In summary, the
Panel concludes that while many of the expectorants on

the market with long usage are generally safe, most

lack evidence of efficacy and furthermore, all expectorants
mist be clearly identified on the labels of drug products

as having a primary effect on respiratory sputum and not

primarily as an antitussive.
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B. Categorization of Data.

1. _Category I conditions under which expectorant

ingredients are generally recognized as safe and effective

and are not misbranded.

Category I Active Ingredient

The Panel was unable to classify a claimed expectorant
active ingredient as generally recognized as safe and
effective and not misbranded.

Category I Labeling

The Panel recommends the following Category I labeling
for expectorant active ingredients to be generally recognized
as safe and effective and not misbranded:

a. Indications. (1) '"Helps loosen phlegm (sputum)".

(2) '"Helps rid the passageways of bothersome mucus".

(3) "Expectorant action to help loosen phlegm (sputum)
and bronchial secretions".

(4) 'Helps drainage of the bronchial tubes by thinning

the mucus".
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(5) "Relieves irritated membranes in the respiratory
passageways by preventing dryness through increased mucus flow'.
b. Warnings. (1) '"Do not give this product to
children under 2 years except under the advice and super-
vision of a physician'.
(2) "Do not take this product for persistent or
chronic cough such as occurs with smoking, asthma, or
emphysema, or where cough is accompanied by excessive
secretions except under the advice and supervision of a
physician".
(3) '"caution: A persistent cough may be a sign of
a serious condition. If cough persists for more than 1 week,
tends to recur or is accompanied by high fever, rash or persistent

headache, consult a physician'.
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2. Category II conditions under which expectorant

ingredients are not generally recognized as safe and effective

or are misbranded. The use of expectorants under the following
conditions is unsupported by scientific data, and in

some instances by sound theoretical reasoning. The Panel
concludes that the following ingredients and labeling

should be removed from the market until scientific testing
supports their use.

Category II Active Ingredients

The Panel has classified the following expectorant
active ingredients as not generally recognized as safe
and effective or as misbranded:
Antimeny potassium tartrate
Chloroform
Iodides
Calcium iodide anhydrous
Hydriodic acid syrup
Iodized lime
Potassium iodide

Ipecac fluidextract

Squill preparations
Squill
Squill extract

Turpentine o0il (spirits of turpentine) (oral)
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a. Antimony potassium tartrate. The Panel concludes

that antimony potassium tartrate is not safe for OTC use
as an expectorant.

(1) Ssafety. Antimony potassium tartrate is not safe in
the dosage range used as an expectorant.

The trivalent salts of antimony are potent inducers of
vomiting; they act on centers in the brain as well as locally on
the stomach walls. Because the antimony ingredient in this
preparation tends to accumulate in the body and not to be
excreted in a manner similar to arsenic, the danger of toxic
reactions increases with repetitive or chronic use.

These toxic reactions consist of marked irritation of the
stomach and intestinal mucosa. Pain in joints and muscles
are common, and the muscles of the heart may be depressed.
Abdominal pain, rash and vascular collapse as well as a
number of cases of hemolytic anemia, some fatal, have been
reported (Ref. 1). Such toxic effects have been seen
with the use of the trivalent compound at higher doses for

the treatment of helminthic infections; but even in doses
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suitable for expectorant activity, antimony potassium tartrate
is considered too toxic because of its cumulative properties
to be used as an OTC product (Ref. 1).

(2) Effectiveness. There is no evidence that antimony

potassium tartrate is effective as an expectorant.

When administered in subemetic doses, antimony potassium
tartrate theoretically exerts its expectorant activity
through reflex stimulation of the salivary and bronchial
glands (Ref. 2). There is, however, not one documented
study in either animals or man demonstrating its effect
on cough, sputum production or respiratory tract secretions
(Ref. 3).

(3) Evaluation. Because of its toxicity and tendency
to accumulate in the body, the Panel is of the opinion
that even subemetic doses present risks which outweigh
whatever benefit theoretically might occur since there

is no evidence to support effectiveness.
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b. Chloroform. The Panel concludes that chloroform is not
effective for OTC use as an expectorant. The Panel is aware that the
safety of chloroform is being questioned at present and has therefore
limited its use only as a flavoring agent in CCABA preparations.

(1) Safety. The Panel concludes that the question of safety is
dependent on dosage and abuse potential.

In doses of 4 to 8 ml orally, chloroform has been known to produce
a narcotism similar to that occurring when administered by inhalation
but developing more slowly and of longer duration (Ref. 1). The mean
lethal dose by ingestion is approximately 30 ml (Ref. 2), although as
little as a teaspoonful has produced serious illness. Symptoms of
toxicity due to chloroform ingestion are often delayed for 2 or more
days (Ref. 3). The problem of abuse at a "chloroform party" has recently
been reported (Ref. 4).

Three documents concerning the safety of chloroform were
submitted to the Panel for review and appropriate action. These per-
tained to the possible carcinogenicity of chloroform (Refs. 5 and 6) and
the acute toxicity of chloroform in rats with an extrapolation to a
suggested "maximum permissible 1imit" in humans (Ref. 7).

The first document was a review of a report by Harris on the
implications of cancer causing substances in Mississippi River water

(Ref. 5). A detailed analysis of the epidemiological data, presented
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together with a review of the statistical methods and the animal studies,
is reported in full in the minutes of the 17th meeting of the Panel,
Appendix 9 (Ref. 8). The Panel recognizes that there are serious incon-
sistencies in the report which makes the extrapolation of the data to
possible risks of cancer from chloroform in drinking water unacceptable.
Furthermore, the evidence of carcinogenicity in mice is conflicting and
inconclusive and its extrapolation to another species, man, is open to
serious question. Accordingly, the Panel concludes that for the report
pertaining to the possibility of chloroform being a carcinogen in drinking
water there is no evidence to support this possible carcinogenic hazard
in the recommended dosages. This view is supported by an ad hoc Study
Group on "Assessment of Health Risk from Organics in Drinking Water" in
their report to the Hazardous Materials Advisory Committee of the
Envirommental Protection Agency (Ref. 9).

The second document (Ref. 7) attempts to establish some guidelines
on permissible limits of solvent residues in chemicals. The authors
list the obvious limitations of their study, i.e., the difficulty of
extrapolating from rat to man; an acute single dose study does not
provide an answer regarding the effect of chronic exposure; and the
questionable use of arbitrary conversion factors that have no scientific

basis. Their revised figure for the permissible limit for chloroform
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is 0.25 m1/60 kg. The Panel's recommended concentration of 0.4 percent
by volume is therefore well within the authors' suggested permissible
limit. The Panel recommends that chloroform be available only as a
flavoring agent at a maximum concentration of 0.4 percent which represents
0.004 ml/ml or 0.02 m1/5 ml (teaspoon) of a product dosage. This is

well within their revised permissible limit of 0.25 ml/60 kg of body
weight.

The third document is a preliminary report from the National
Cancer Institute entitled, '"Report on Carcinogenesis Bioassay of
Chloroform" dated February 1976 (Ref. 6). The protocol consisted
of a total of 400 rats and mice with suitable control animals
receiving daily doses of chloroform orally for a total of 546 days.

The treated animals were divided into low and high dose groups.

For rats, thelresults of the study showed a decreased survival
rate which appeared dose related. Clinical evidence of toxicity
appeared during the first 10 weeks but became more apparent during
the second year of the study. The control groups also showed these
signs by the 70th week. Transient palpable nodules were noted in

both test and control groups by the end of the second year. The
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incidence of "all tumors" in both treated and control rats did not
differ. Significant differences from control groups occurred with
kidney tumors in male rats which appeared dose related and thyroid
tumors in the female rats but the thyroid tumors were not considered
relevant to the study because of the known incidence of spontaneously
occurring thyroid tumors in this strain of rat. Neoplastic nodules
of the liver occurred with equal frequency in test and matched
controls (5 percent). Necrosis of hepatic parenchyma occurred with
slightly greater frequency in the chloroform-treated rats.

For mice, results of the study showed that there was no signifi-
cant differences in survival rate between the controls and treated
mice except for the high dose female group. Beginning after 42 weeks
of treatment, the chloroform-treated mice began to exhibit a bloated
appearance with abdominal distention. The incidence of "all tumors"
in the treated gro&bs was significantly higher, and this was solely
due to the presence of hepatocellular cancer.

The conclusions to be drawn from this study are that orally
administered chloroform can produce hepatic neoplasms in this strain
of mice when administered at these levels and for a prolonged period

of time. There was a less striking correlation of kidney tumors with
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chloroform ingestion in the rat species. But the lack of any increase
in hepatic tumors in the rats or kidney tumors in the mice is attributed
by the authors as illustrating "species differences in organ specifi-
city and sensitivity.'" The Panel questions whether this then can be
extrapolated to other species such as dog or man.

The Panel has considered the dosage of chloroform administered
in the study. The average 400-gm rat received 36 to 80 mg/day for
546 days or a total of 19.656 to 43.680 gm. The average 30-gm mouse
received 4 to 14 mg/day for 546 days or a total of 2.184 to 7.644 gm.
In terms of an average 60-kg human, the equivalent doses would be
5.4 to 12.0 gm/day or a total of 2,984.4 to 6,552 gm for 546 days.
If the mouse dosage is extrapolated, the human dose would be 8.0
to 28.0 gm/day or a total of 4,368 to 15,288 gm. The Panel finds
that the use of chloroform as a flavoring agent at a maximum allowable
concentration of 0.4 percent or 0.4 gm/100 ml would require the
consumption of 1.35 to 7 liters/day for a total of 737.1 to 8,822
liters in 546 days. If the usual cough mixture is dispensed in a
120 ml bottle, this would represent the consumption of 31,850
bottles in a 2-year period. The Panel questions how many other
drugs, food stuffs, flavoring agents, etc. would be toxic or even

carcinogenic at these levels.



- 364 -

In the final analysis, the Panel is unable to determine from the
available data the lack of safety of chloroform in man at the 0.4 percent
concentration proposed for use as a flavoring agent. Obviously, there
is a dose-response relationship with respect to toxicity and the potential
for abuse exists just as with alcohol.

(2) Effectiveness. There is no evidence that chloroform is

effective as an expectorant or that it ameliorates cough.
There is no documentation of the expectorant activity
of chloroform. One report (Ref. 9) states that it is "probably harmless

as well as useless in the dosages used." The U, S. Dispensatory reports

that chloroform has been added to cough mixtures as a respiratory sedative,
but its action is too fleeting to be of any great value (Ref. 1).

Remington's Practice of Pharmacy (Ref. 10) classifies chloroform as a

pharmaceutical necessity.
(3) Evaluation. The Panel concludes that chloroform should be
restricted to use as a flavoring agent (pharmaceutical necessity) in

amounts not to exceed 0.4 percent by volume in an OTC CCABA product.
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c. Iodides (calcium iodide anhydrous, hydriodic acid

Syrup, iodized lime, potassium iodide). The Panel concludes

that the iodides are neither safe nor effective for OTC use
as expectorants.

(1) Safety. At a dosage that may be effective, iodides
are not considered safe as OTC preparations.

The action and toxic effects of these compounds are
due to the iodide content. The jodides are readily ab-
sorbed from the gastrointestinal tract and concentrated
primarily in the secretions of the respiratory tract.
The Panel is unaware of any animal studies on the safety
of the iodides. There are no controlled studies on short-
term use of jiodides as expectorants. The incidence of side
effects and toxicities are directly proportional to the dose
and duration of therapy, and practically all persons continually
treated with high doses will manifest symptoms of iodism
which may simulate the symptoms of the "common cold".
Some individuals, though not frequently, are highly
sensitive to iodides and will react to the first few doses
with serious consequences (Ref. 1). The clinical experience

with iodides has been mostly in the treatment of chronic
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diseases, such as bronchial asthma, chronic bronchitis,
bronchiectasis and emphysema; therefore, most of the
toxicity has been related to chronic administration.
The effective dose is 900 mg daily in divided doses (Refs.
2 and 3). Leonardy (Ref. 4) estimates the optimal dose
at 25 to 35 mg/kg daily in divided doses. At these dbses,
there is a high incidence of toxic effects varying in
seriousness from mild jodism to generalized papulovescicular
eruptions, hypothyroidism, edema of the glottis, submandibular
adenitis (Ref. 1), and iodide fever (Ref. 5).

Murray and Stewart (Ref. 6) reported two cases of
iodide goiter and found at least 170 cases in the literature
as well as several other cases through personal communications.
Carswell, Ker; and Hutchison (Ref. 7) reported iodide-induced
goiters in the fetuses of pregnant women. Two cases of
neonatal death apparently due to congenital goiter caused
by iodides compressing the trachea are reported by Galina,
Avnet and Einhorn (Ref. 8). Continued heavy use in children

and adults may produce goiter and/or hypothyroidism (Refs.

9 and 10). The Medical Letter (Ref. 11) discusses the hazards

of drug-induced goiters and cites iodides as the most

frequent cause. The blood levels needed to induce goiter
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could not be established. Falliers et al. (Ref. 2), in a
double-blind crossover study of 52 asthmatic children, found
a high incidence of adverse effects. One child could not
complete the study because of the development of a severe
generalized papulovesicular eruption. Sixteen adolescents
developed acne-form lesions. Eighteen showed thyroid
enlargement but no evidence of suppressed thyroid functions.
Leonardy (Ref. 4), in discussing the use of iodides
in the treatment of bronchial asthma, cites a review
by Peacock and Davison (Ref. 12) of 500 cases in which
13.5 percent of patients receiving iodides had sufficient
side effects to warrant discontinuing the drug.
There is a wide variety of diseases which contra-
indicate the use of iodides or require caution that
the consumer does not have the expertise to deterﬁine,
such as hypersensitivity to iodides, thyroid disease,
psoriasis (Refs. 3 and 13) and various types of dermatoses.
Because of the high incidence of untoward effects
and the potential for toxicity, iodides should be used only

under the advice and supervision of a physician.
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(2) Effectiveness. Iodides may be effective as an

expectorant when given in adequate doses in some chronic
respiratory disease. There is no evidence that they are
efficacious in acute upper respiratory infections.

Animal studies have demonstrated the presence of
iodides in the respiratory tract fluid (RTF) and an
increase in the amount of RTF or a decrease in its viscosity
(Refs. 14 and 15). Numerous investigators have reported
observations on the expectorant action of iodides (Ref.
14). Many cite the rapid appearance of iodides in the
RTF after the administration (Refs. 16, 17, and 18). The
mechanism of the action of iodides as expectorants is
not clear. Their presence in the RTF does not necessarily
indicate increased amounts of RTF or decreased viscosity.
It has been suggested by Lieberman and Kurnick (Ref. 19)
that the iodides may liquefy purulent sputum by inducing
the enzymatic hydrolysis of proteins. In asthmatics,
no consistent change in viscosity resulting from iodides
was reported by Leonardy (Ref. 4), citing as evidence a
number of studies. Hirsh et al. (Ref. 20), using a new

technique to measure viscosity, have been able to obtain
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consistent and reproducible results, but no final answer
is yet available.

Falliers et al. (Ref. 2), in a 3-year double-blind
study of 52 children with chronic asthma, demonstrated
a statistically significant improvement in the children
receiving potassium iodide 300 mg 3 times daily. The
population receiving iodides improved but there was a
wide variability in the resﬁonse of the individuals in the
study, and there is no answer as to why. It may be due
to some other property than that of its expectorant
property.

While the iodides are possibly exXpectorants, there
are insufficient studies to confirm this. This would
suggest the need for more controlled studies and better
techniques for evaluation of the action of jodides.

(3) Evaluation. The Panel concludes that iodides
are not safe for OTC use. Because of the wide variety of diseases
which contraindicate their use and because of the potential
for toxicity and untoward effects, iodides should be used

only under the advice and supervision of a physician.
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d. Ipecac fluidextract. The Panel concludes that ipecac

fluidextract is not safe for OTC use as an expectorant.

(1) Safety. Based on its long history of use, it is
generally accepted that syrup of ipecac is safe although no
studies can be found to substantiate this belief (Ref. 1). The
fluidextract of ipecac, however, is 14 times more potent than
the syrup (Ref. 2) possessing a 2 percent total alkaloidal
content. The chief alkaloids of ipecac are emetine and
cephaeline varying in ratio from equal parts to a fourfold
preponderance of emetine. These alkaloids are responsible
for its therapeutic and toxic manifestations (Ref. 3).

Toxic, even fatal doses may occur in man at 2 oz of
the fluidextract. A dose of 10 ml produced death in a 4b-year-
old child (Ref. 4). Death from the ingestion of the syrup has
not been reported. However, it is believed that many cases
of overdosage result from mistaking the fluidextract for
the syrup. Toxic manifestations of overdosage include nausea,
bloody stools and vomitus, cramping, and abdominal pain. Myo-

cardial manifestations have also been reported (Ref. 3).
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The Panel is aware of a reference to an expectorant dose
of the fluidextract of 0.2 to 0.5 ml (Ref. 5), however the
Panel feels that the Syrup possesses a superior benefit-to-
risk ratio and that ipecac fluidextract should not be
available for OTC use as an expectorant.

(2) Effectiveness. Ipecac fluidextract has both local

and central effects; however, there are no acceptable clinical
studies to substantiate its use as an expectorant.

(3) Evaluation. The Panel is unable to determine a
safe dose for ipecac fluidextract for use as an expectorant.
Because Qf its documented toxicity and since there is no
evidence to support effectiveness, the Panel concludes that

ipecac fluidextract is not safe for use as an expectorant.
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e. Squill preparations (squill, squill extract). The

Panel concludes that squill preparations are not safe or
effective for OTC use as expectorants.

(1) sSafety. Squill is a toxic substance capable of
causing nausea, vomiting, and violent purging. It contains
scillarin A and scillarin B, glycosides that may be toxic
to the heart. The powdered drug and extracts from it have
been used as rat poison. As a rat poison, red squill is
usually preferred but all squill preparations have the
same general properties_(Ref. 1). Although the market
experience would indicate that squill is probably safe, the
doses used are small and there are no data available to relate
this dose to effectiveness or to the lower limits of toxic
doses (Ref. 2). Available information relates to sources and
methods for preparation. The lowest toxic dose is currently
estimated at 50 mg/kg (Ref. 3).

(2) Effectiveness. Squill is an irritant to the

gastric mucosa and produces a reflex expectorant action.

In larger doses it is an emetic (Refs. 1, 4, and 5). There
are no available data to relate these effects to dose. Squill
is practically always given as one of several drugs in

various preparations and there are no data to indicate whether
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it does or does not contribute to the expectorant action
of tﬁe preparation.

3. Evaluation. Because of its known toxicity and
historical use as a rat poison, and since there are no data
available to relate marketed doses as an expectorant to the
lower limits of toxic doses, the Panel is of the opinion
that the risks outweigh whatever benefit might occur.
Therefore, the Panel concludes that squill preparations are

not safe or effective for OTC use.
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f. Turpentine oil (spirits of turpentine) (oral). The

Panel concludes that oil of turpentine is not safe for OTC use
when taken orally as an expectorant.

(1) Safety. O0il of turpentine is a volatile oil distilled
from turpentine, an oleoresin obtained from the pine tree. It
has a characteristic odor and taste. The substance has been
administered orally, topically and by inhalation.

In doses of 15 ml in children and 150 ml in adults
fatal poisoning may occur (Ref. 1). Excessive oral doses
produce marked irritation of the alimentary tract, especially
of the stomach and of the pelvic organs. Toxic symptoms
include vomiting, diarrhea, acute pain, renal irritation,
bloody stools and hyperemia of all abdominal organs.

Continued oral use may lead to cloudy swelling and fatty
degeneration of the liver. Abnormal central nervous system
symptoms may develop (Refs. 2 and 3).

Since no safe oral dose has been established for
effective use as an expectorant, the Panel concludes that
turpentine 0il should not be available for oral OTC use as
an expectorant. However, elsewhere in this document, the

Panel concludes that the ingredient is safe when applied
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topically or used as an inhalant but that there are insufficient
data to permit final classification of its effectiveness for
inhalant or topical use as an expectorant. (See part IV.
paragraph B.3.n. below--Turpentine oil (spirits of turpentine)
(topical/inhalant).)

(2) Effectiveness. 0il of turpentine is irritating

and its chief suggested uses are based on this property (Refs.
1l and 4). There is no evidence to support its effectiveness as
an expectorant when taken orally.

(3) Evaluation. The Panel is unable to determine a safe
oral dose for turpentine oil for use as an expectorant. The
Panel is of the opinion that the risk from oral administration
outweighs whatever benefit might occur. Therefore, the Panel
concludes that turpentine 0il is not safe for oral use as

an expectorant.
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Category II Labeling

The Panel concludes that the use of certain labeling
claims related to the safety and/or effectiveness of the
product are unsupported by scientifie data, and in some
instances by sound theoretical reasoning. The Panel has
previously discussed such labeling. (See part II. paragraph
0. above-~CCABA Product Labeling Claims Not Supported by
Scientific Evidence.) However, labeling that is descriptive
of the product such as its taste or appearance are acceptable.

The Panel concludes that the following claims are
misleading and are unacceptable for preparations used as
expectorants. These and similar claims are unsupported
by scientific data. The term "congestion", which may be
interpreted by the target population to denote a discomfort
of the chest, may result from a variety of causes, several
of which may be of a most serious nature and require
professional attention. Other terms and phrases are
descriptive, but vague, and cannot be scientifically
evaluated. Statements or phrases which allude to greater

potency or suggest superiority of a product are not acceptable.
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All claims that state or imply a therapeutic action or
safety property peculiar to the preparation that cannot be
demonstrated in controlled studies are not acceptable, e.g.,
"specially formulated", "improved”, "selected", "natural",
"extra strength', "teamed components', "superior to ordinary",
"modern", and "superior".

Claims implying a physiological effect that has
no foundation or meaning or will be meaningless to the
public are unacceptable; such as "antiallergic", "gets at the
roots of", "fights", "wakes up", "recommended by doctors",
"multiaction", and "travels through the blood stream'", "works
internally", and "actively moistens".

Claims for relief where time is indeterminate and not
supported by scientific data are unacceptable, such as
"fast" and "prompt". Using the above criteria the Panel feels
that the following specific claims are unacceptable:

a. Unacceptable claims because of vagueness and the

inability to evaluate them scientifically. (1) '"Temporarily

relieves cough congestion by working internally to break up

phlegm".
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(2) "Help decongest bronchial passage".

(3) "To help clear congestion".

(4) '"Frees secretions along lower respiratory tract".

(5) "Helps loosen congestion so you can cough it up
and get it off your chest".

(6) '"Works internally".

(7) "Actively moistens the bronchial lining".

(8) "Socothes tired throats'".

(9) "Promotes free breathing".

(10) "Restores free breathing".

(11) "Eases breathing".

b. Unacceptable because the claims allude to greater

Pbotency or suggest superiority of a product which is not

supported by'scientific data. (1) "Full expectorant".

(2) '"Combines modern expectorant'.

(3) "Superior expectorant".
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3. Category III conditions for which the available

data are insufficient to permit final classification at this

time. The Panel concludes adequate and reliable scientific
evidence is not available at this time to permit final class-
ification of the claimed conditions listed below. Because of
the lack of suitable objective criteria for evaluating
expectorant activity and the neéd to rely on subjective
assessment of highly variable symptoms, the Panel believes

it reasonable to provide 5 years for the development and
review of such evidence. Marketing need not cease during this
time if adequate testing is undertaken. If adequate effectiveness
data are not obtained within 5 years, however, the conditions
listed in this category should no longer be marketed as

over-the-counter products.
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Category III Active Tngredients

The Panel has concluded that the available data are
insufficient to permit final classification of the following
claimed expectorant active ingredients:

Ammonium chloride

Beechwood creosote

Benzoin preparations (inhalant)

Compound tincture of benzoin
Tincture of benzoin

Camphor (topical/inhalant)

Eucalyptol/eucalyptus oil (topical/inhalant)

Glyceryl guaiacolate

Ipecac syrup

Menthol/peppermint oil (topical/inhalant)

Pine tar preparations

Extract white pine compound
Pine tar

Syrup of pine tar

Compound white pine syrup

White pine



- 388 -

Potassium guaiacolsulfonate
Sodium citrate
Terpin hydrate preparations
Terpin hydrate
Terpin hydrate elixir
Tolu preparations
Tolu
Tolu balsam
Tolu balsam tincture

Turpentine oil (spirits of turpentine) (topical/inhalant)

AN
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a. Ammonium chloride. The Panel concludes that

ammonium chloride is safe in the dosage range used as an expec-
torant but there are insufficient data to permit final classi-
fication of its effectiveness for OTC use as an expectorant.

(1) Safety. Clinical experience has confirmed that
ammonium chloride is safe in the dosage ranges used as an
expectorant.

Several studies have documented the occurrence of
severe acidosis, especially in patients with renal or hepatic
dysfunction (Refs. 1 through 3). Most of these occurred
with doses in excess of 6 to 8 gm per day where it was being
used as a diuretic. Relman, Shelburne and Talman (Ref. 4)
reported two near fatal cases following ingestion of huge
amounts, 82 gm taken in a 48 hour period; while Ticktin,

\

Fazekas and Evans (Ref. 5) described a case report
of hepatic coma precipitated by 6 gm in a patient with
congestive heart failure. At the dose ranges of 250 to 500
mg 4 to 6 times daily, which is the customary dose as an
expectorant, the major adverse reaction has been nausea

and emesis (Ref. 6).

(2) Effectiveness. There are no well-controlled

studies documenting the effectiveness of ammonium
chloride as an expectorant. No objective evaluations

have been reported. Partially controlled subjective
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studies (Ref. 7) showed no significant change in either
sputum volume or viscosity. Several investigators
(Refs. 8 through 10) felt that sputum was more fluid
and easier to raise when given at doses 0.3 gm every

2 hours, and Basch, Holinger and Poncher (Ref. 11)
reported a decrease in viscosity and pH (acidity) in
patients with damaged bronchial tubes and infection.

(3) Proposed dosage. Adult oral dosage is 300 mg

every 2 to 4 hours. Children 6 to under 12 years oral dosage is
150 mg every 2 to 4 hoﬁrs. Children 2 to under 6 years oral
dosage is 75 mg every 4 hours. For children under 2 years,
there is no recommended dosége except under the advice

and supervision of a physician.

(4) Labeling. The Panel recommends the Category 1
labeling for expectorant active ingredients. (See part IV,
paragraph B.l. above--Category I Labeling.) In addition, the
Panel recommends the following specific labeling: Warnings.

(1) "Caution: This product must be taken with adequate amounts
(1/2 to 1 glass) of fluids with each dose".

(ii) "Do not take this product if you have heart trouble

or chronic kidney or lung disecase except under the advice and

supervision of a physician".
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(5) Evaluation. Data to demonstrate effectiveness as an
expectorant will be required in accordance with the guidelines
set forth below for testing expectorant drugs. (See part IV.

paragraph C. below--Data Required for Evaluation.)

REFERENCES
(1) Anon, "Dangers of Acidifying Salt Therapy in

Urologic Cases,'" (abstract), Journal of the American Medical

Association, 104:864, 1935.
(2) Sievers, M. L. and J. B. Vander, "Toxic Effects
of Ammonium Chloride in Cardiac, Renal and Hepatic Disease,"

Journal of the American Medical Association, 161:410-415,

1956,

(3) Sleisenger, M. H. and A. S. Freedberg, "Ammonium
Chloride Acidosis. A Report of Six Cases," Circulation,
3:837-845, 1951.

(4) Relman, A. S., P. F. Shelburne and A. Talman,
"Profound Acidosis Resulting from Excessive Ammonium

Chloride in Previously Healthy Subjects,” The New England

Journal of Medicine, 264:848-852, 1961.




- 392 -

(5) Ticktin, H. E., J. F. Fazekas and J. M. Evans,
"Ammonia Intoxication in a Patient with Congestive Heart
Failure Receiving Ammonium Chloride Orally," The New

England Journal of Medicine, 255:905-907, 1956.

(6) cCass, L. J and W. §S. Frederik, "Comparative
Clinical Effectiveness of Cough Medication," American

Practitioner, 2:844-851, 1951.

(7) Simon, S. W. and G. A. Harmon, "A Comparison of
Various Expectorant Drugs Fuploying a New Method for

Determining Sputum Viscosity," Journal of Allergy,

32:493-500, 1961.
(8) Brown, C. L., "The Use of Expectorants,"

Journal of the American Medical Association, 109:268-

27L, 1937.
!
(9) Prickman, L. E., "Therapeutic Aspects
of Asthma, Emphasizing the Role and Control of Cough,"

Hawaii Medical Journal, 23:23-31, 1963.

(10) Boyd, E. M., "Expectorants and Respiratory

Tract Fluid," Pharmﬁcological Reviews, 6:521-542, 1954,

(11) Basch, F. P., P, Holinger and H. G. Poncher,
"Physical and Chemical Properties of Sputum. II. Influence
of Drugs, Steam, Carbon Dioxide and Oxygen," American

Journal of Diseases in Children, 62:1149-1171, 1941.




- 393 -

b. Beechwood creosote. The Panel concludes that

beechwood creosote is safe in the dosage range used as an
expectorant but there are insufficient data to permit final
classification of its effectiveness for OTC use as an
expectorant.

(1) Safety. Clinical experience has confirmed that
beechwood creosote in the usual dosages contained in lozenges
or cough mixtures for expectorant activity is safe.

Creosote is a distillate of wood tar and has a smokey
color and a pungent taste. Dosages in excess of 4 gm 3
times daily produces giddiness, dimness of vision, circulatory
collapse, convulsions and coma (Ref. 1). Because of the
taste, it is normally given well-diluted (Ref. 2).

Occasional aéverse gastrointestinal side effects are
mentioned in one report but are poorly documented (Ref. 3).
Based on the available data and the presence of beechwood
creosote on the market for many years, the Panel concludes

that this ingredient is safe for OTC use.

(2) Effectiveness. There are no well-controlled

studies documenting the effectiveness of beechwood creosote
as an expectorant. No controlled or partially controlled
studies were submitted to the Panel documenting its effectiveness

as an expectorant.
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Only one reference (Ref. 3) was found that reported some
increase of respiratory tract fluid (RTF) in animals given
high dosages but the authors expreésed doubt as to the
applicability of these data to man. According to the standard
compendia (Refs. 1 and 4), an average dose of beechwood creosote
is 250 mg 3 or 4 times a day. In the two submissions to the
Panel listing creosote, the dosages are 3.29 mg/lozenge

and 33 mg/1l5 ml every 3 hours (Ref. 5). This 40 to 80-fold
difference in dosage (3.29 mg/lozenge, 8 dosages daily) appears
illogical and there is no evidence to indicate that creosote

is effective in such low doses. The Panel concludes that
further studies are needed to determine effectiveness.

(3) Proposed dosage. Adult oral dosage is 250 mg

every 4 to 6 hours not to exceed 1,500 mg in 24 hours.
Children 6 to under 12 years oral dosage is 125 mg every 4 to
6 hours not to exceed 750 mg in 24 hours. Children 2 to under
6 years oral dosage is 62.5 mg every 4 to 6 hours not to
exceed 375 mg in 24 hours. For children under 2 years, there
is no recommended dosage except under the advice and supervision
of a physician.
(4) Labeling. The Panel recommends the Category I
labeling for expectorant active ingredients. (See part IV.

paragraph B.l. above--Category I'Labeling.)
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(5) Evaluation. Data to demonstrate effectiveness as
an expectorant will be required in accordance with the
guidelines set forth below for testing expectorant drugs.
(See part IV. paragraph C. below--Data Required for

Evaluation.)
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c. Benzoin preparations (compound benzoin tincture,

tincture of benzoin) (inhalant). The Panel concludes that

tincture of benzoin and compound benzoin tincture are safe
in the dosage ranges used as an expectorant but there are
insufficient data to permit final classification of its
effectiveness for OTC use as an expectorant.

(1) Safety. Clinical experience has confirmed that benzoin
tincture and compound benzoin tincture are safe in the dosage
ranges used in boiling water as a steam inhalant for expectorant
purposes.

Benzoin is the balsamic resin obtained from Styrax benzoin

Dryander or Styrax paralleloneurus Perkins, known in commerce
as Sumatra Benzoin or from Stzrax tonkinensis (Pierre) Craib
ex Hartwich, or other species of the Section Anthostyrax of
the genus Styrax, known in commerce as Siam benzoin (San.
ngraceae) (Ref. 1).

Benzoin is used in preparing official preparations, e.g.,
compound benzoin tincture, United States Pharmacopeia XIX
(Ref. 1) and benzoin tincture, National Formulary XI (Ref. 2).
Compound benzoin tincture contains 74 to 80 percent alcohol and

is prepared by a maceration process incorporating benzoin,
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aloe, storax and tolu balsam using alcohol as a menstruum

(Ref. 1). Benzoin tincture contains 75 to 83 percent alcohol

and is also prepared by macerating benzoin, the final product

being a 20 percent solution of benzoin (Ref. 2). These prepa-
_rations are used topically as a protectant and antiseptic and by
steam inhalation as an expectorant (Refs. 3 and 4). It is generally
recognized as safe when administered by steam inhalation in
accordance with recommended concentrations. The alcohol content
would be responsible for the major toxic signs and symptoms

arising from oral administration of the tincture (Ref. 5).

(2) Effectiveness. There are no well-controlled studies

documenting the effectiveness of tincture of benzoin and
compound benzoin tincture as an expectorant.

Although compound benzoin tincture and benzoin tincture
have been ad;ocated and used for generations as a component
of steam inhalations to promote an expectorant action, no

studies demonstrating this effect have been found in the

literature or OTC submissions.
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3. Proposed dosage. Dosage for adults and children 2

to under 12 years of age is as follows: Add 1 teaspoonful of
compound benzoin tincture or benzoin tincture to a pint of
water in a hot steam vaporizer, bowl or washbasin. Breathe
in vapors during the period of medicated steam generation.
May be repeated 3 times daily. For children under 2 years,
there is no recommended dosage except under the advice and
supervision of a physician.

4. Labeling. The Panel recommends the Category I labeling
for expectorant active ingredients (See part IV. paragraph
B.1l. above--Category I Labeling.) 1In addition, the Panel
recommends the following specific labeling: Warning:

"For use by steam inhalation only. Do not take by mouth'".

5. Evaluation. Data to demonstrate effectiveness as
an expectorant will be required in accordance with the
guidelines set forth below for testing expectorant drugs.,

(See part IV. paragraph C. below--Data Required for Evaluation.)
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d. Camphor (topical/inhalant). The Panel concludes

that camphor is safe in the dosage ranges used when applied
topically or as an inhalant but there are insufficent

data to permit final classification of its effectiveness
for topical or inhalant OTC use as an expectorant.

(1) Safety. Clinical experience has confirmed that
camphor (topical/inhalant) is safe in the dosage ranges used
as an expectorant.

Camphor is a local irritant producing skin redness
when rubbed on the skin. However, when not vigorously
applied, it may produce a feeling of coolness on the
skin as does menthol. It acts similarily on the respi-
ratory tract. Taken orally in small doses it produces
a feeling of warmth and comfort in the stomach but
in larger dos;s it is irritating and can cause nausea
and vomiting. Camphor also has a miid local anesthetic
action and its application to the skin may be followed
by numbness. The systemic effects are primarily related
to stimulation of the central nervous system. The
ingestion of solid camphor by children can cause
convulsions (Ref. 1). As little as 0.75 gm
of camphor equivalent to a teaspoonful of linament
of camphor or camphorated oil that contains 20 percent

camphor has been fatal to a child.: Commercially
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available ointments containing mixtures of volatile
substances for use as decongestants or antitussives
contain about 5 percent camphor. Since it is

conceivable that ingestion of a sufficient amount

of such a preparation could produce toxic effects in

a young child, a suitable warning should be present

on the label. The ingestion of 2 gm of camphor generally
produces toxic effects in an adult although up to 1.5

oz has been ingested with recovery (Ref. 2).

(2) Effectiveness. There are no well-controlled

studies documenting the effectiveness of camphor (topical/
inhalant) as an expectorant. Its effectiveness is
uncertain due to lack of properly controlled studies of
the substance by itself.
|

A standard text indicates that camphor may have a
slight expectorant action (Ref. 1). Well-controlled
specific studies to document this effect have not been

found in the literature.

(3) Proposed dosage. Dosage for adults and children

2 to under 12 years is as follows: (i) TFor topical
use as a 5 percent ointment preparation: To be rubbed
on the threoat, chest, and back as a thick layer.

The area of application may be covered. However, clothing
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should be left loose about the throat and chest to help the
vapor rise to reach the nose and mouth. Applications may
be repeated up to 3 times daily.

(ii) For steam inhalation use as a 7 percent solution:
1 tablespoonful of solution per quart of water is added
directly to the water in a hot steam vaporizer, bowl, or
washbasin; or 2 teaspoonfuls of solution per pint of water
are added to an open container of boiling water. Breathe in
vapors during the period of medicated steam generation.

May be repated 3 times daily.

(iii) For topical use as a lozenge 0.02 to 15 mg:
Allow lozenge to dissolve slowly in mouth. May be repeated
every 1/2 to 1 hour.

For children under 2 years, there is no recommended
topical or inhalant dosage except under the advice and
supervision of a physician.

(4) Labeling. The Panel recommends the Category 1
labeling for expectorant active ingredients. (See part IV.
paragraph B.1l. above--Category I Labeling.) In addition,
the Panel recommends the following specific labeling: (i)
For topical ointment use: Warning: "For external use only.
Do not take by mouth or place in nostrils'.

(ii) For steam inhalation use: Warning: "For steam inhalation

only. Do not take by mouth'.
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(5) Evaluation. The Panel made the following recommendations:
(i) For topical oinfment use: Data to demonstrate effectiveness
will be required in accordance with the guidelines set forth
below for testing expectorant drugs. (See part IV. paragraph
C. below--Data Required for Evaluation.)

(ii) For steam inhalation use: Data to demonstrate
effectiveness will be required in accordance with the guidelines
set forth below for testing expectorant drugs. (See part IV.
paragraph C. below--Data Required for Evaluation.)

(iii) For topical use as a lozenge: Data to demonstrate
effectiveness will be required in accordance with the
guidelines set forth below for testing expectorant drugs.

(See part IV. paragraph C. below--Data Required for

Evaluation.)
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e. Eucalyptol/eucalyptus oil (topical/inhalant). The

Panel concludes that eucalyptol/eucalyptus oil is safe in the
dosage ranges used when applied topically or as an inhalant but
there are insufficient data to permit final classification of
its effectiveness for topical or inhalant OTC use as an
expectorant,

(1) Safety. Clinical experience has confirmed that eucalyptol/
eucalyptus oil (topical/inhalant) is safe in the dosage ranges
used as an expectorant,

Eucalyptus oil is about 70 percent active eucalyptol,
Fatalities have followed doses of the oil as small as 3.5 ml
although recovery has occurred after doses of 20 and even 30
ml. Symptoms include epigastric burning with nausea and
vomiting, vertigo, ataxia, muscle weakness and stupor (Refs.

1 and 2). A study of 223 subjects in which an ointment
containing several volatile substances, including eucalyptus

oil 1.3 percent, was applied for 48 hours to areas of intact
skin under a patch and to abraded skin, revealed no instances

of irritation, inflammation, wheal or hives following the

period of exposure (Ref. 3). A study of ten subjects who
received application of an ointment containing several

volatile substances including eucalyptus oil 1.3 percent to their

trunks 3 times daily for 3 weeks, then 1 week off followed by
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another 1 week of treatment, revealed no local reactions
during this subsequent challenge phase (Ref. 4). A
study of infants and children with respiratory infection
who received an ointment containing a mixture of volatile
0oils, including eucalyptus oil 1.3 percent, applied
to the chest and neck demonstrated no adverse effect
from inhaled vapors by that route of administration
on the rate of clearing of laryngeal edema (Ref. 5).
In another study, the vapors were produced by placing a
liquid mixture of volatile substances, including eucalyptus
oil 1.7 percent, in the water of a hot steam vaporizer and
administered via inhalation. Exaggerated use studies in
adults and children, i.e., exposure for several hours
to higher than recommended exposure concentrations either
due to sitting in closer proximity to the vaporizer or
placing 2 to 5 tiﬁes the recommended dose of the
volatile substance in the vaporizer, were not associated
with irritating or toxic effects (Refs. 6 and 7).

A series of studies assessing buccal safety and
overt side effects from lozenges containing a mixture of
volatile oils was conducted in over 300 subjects (Refs. 8

through 11). Lozenges containing up to 5.5 mg eucalyptus oil
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were dissolved in the mouth every hour for 8 hours on

2 successive days. Mild erythema of the buccal mucosa and

tongue was observed but did not differ appreciably

from the response to dissolving lozenge sugar base

without volatile oils. Incidence of gastrointestinal

symptoms did not differ from control either (Refs. 8 through 11).
An aerosolized dosage form of volatile substances

including 1 percent eucalyptus oil has also been utilized

for treatment of nasal congestion. In humans, such

aerosol sprays have been generally safe when used as

directed but there have been reports of deaths from

deliberate sniffing abuse, particularly when the subject

inhales from a plastic bag into which the material

has been sprayed (Ref. 12). Furthermore, one commercial

preparation containing a particular solvent (1,1,

l-trichloroethane) was recently recalled from the

market due to potential hazards of this substance

(Ref. 13).

(2) Effectiveness. There are no well-contrclled studies

documenting the effectiveness of eucalyptol/eucalyptus oil
(topical/inhalant) as an expectorant. Its effectiveness is
uncertain due to lack of properly controlled studies of

the substance by itself.
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Eucalyptus o0il is traditionally assumed to have
an expectorant action by virtue of direct stimulation
of bronchial secretory cells following inhalation
(Ref. 14). In one study, eucalyptus o0il was administered
via steam inhalation to rabbits and respiratory tract
fluid collected (Ref. 15). At normal doses eucalyptus oil did
not increase the volume or decrease the specific gravity
of the collected fluids. Larger doses were required
for eucalyptus oil to produce this effect, and these
doses led to local inflammation and several animal
deaths (Ref. 15). 1In a later study, this group ad-
ministered eucalyptol by stomach tube to anesthetized
animals. Eucalyptol was shown to be an expectorant in
rats, guinea pigs, rabbits, cats, and dogs. The effect
was not influenced by section of the afferent gastric
nerves. From this observation the authors concluded that
eucalyptol does not act by a reflex mechanism in the stomach
but directly upon the secretory cells of the respiratory
tract (Ref. 16). Conclusive studies td confirm this

expectorant property in humans are lacking.
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(3) Proposed dosage. Dosage for adults and children

2 to under 12 years is as follows: (i) For topical use as

a 1.3 percent ointment preparation: To be rubbed on the
throat, chest, and back as a thick layer. The area of appli-
cation may be covered. However, clothing should be left
loose about the throat and chest to help the vapors rise

to reach the nose and mouth. Applications may be repeated

up to 3 times daily.

(ii) For steam inhalation use as a 1.7 percent solution:
1 tablespoonful of solution per quart of water is added directly
to the water in a hot steam vaporizer, bowl or washbasin;
or 2 teaspoonfuls of solution per pint of water are added to
an open container of boiling water. Breathe in vapors during
the period of medicated steam generation., May be repeated 3
times daily.

(iii) For topical use as a lozenge 0.2 to 15.0 mg: Allow
lozenge to dissolve slowly in mouth. May be repeated every 1/2
to 1 hour.

" For children under 2 years, there is no recommended topical
or inhalant dosage except under the advice and supervision of
a physician.

(4) Labeling. The Panel recommends the Category I
labeling for expectorant active ingredients. (See part IV,
paragraph B.1l. above--Category I Labeling.). 1In addition, the

Panel recommends the following specific labeling: (i) For
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topical ointment use: Warning: "For external use only. Do
not take by mouth or place in nostrils".

(ii) For steam inhalation use: Warning: '"'For steam
inhalation only. Do not take by mouth".

(5) Evaluation. The Panel made the following recommendations:
(i) For topical ointment use: Data to demonstrate effectiveness
will be required in accordance with the guidelines set forth
below for testing expectorant drugs. (See part IV. paragraph
C. below--Data Required for Evaluation.)

(ii) For steam inhalation use: Data to demonstrate
effectiveness will be required in accordance with the guidelines
set forth below for testing expectorant drugs. (See part IV.
paragraph C. below--Data Required for Evaluation.)

(iii) for topical use as a lozenge: Data to demonstrate
effectiveness will be required in accordance with the guidelines
set forth below for testing expectorant drugs. (See part IV.

paragraph C. below--Data Required for Evaluation.)
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f. Glyceryl guaiacolate. The Panel concludes that

glyceryl guaiacolate is safe in the dosage ranges used as
an expectorant but there are insufficient data to permit final
classification of its effectiveness for OTC use as an expectorant.

(1) Safety. Clinical experience has confirmed that
glyceryl guaiacolate is safe in the dosage ranges used as
an expectorant.

Acute and chronic toxicity studies in animals
demonstrated no adverse pathologic findings (Ref. 1).
A number of studies in humans also demonstrates the
safety of glyceryl guaiacolate over a wide range of
dosages (Refs. 2, 3, and 4). Carter (Ref. 5) administered
100 mg/1b of body weight to 18 children with cerebral
palsy for periods of 1 month. One child complained of
loss of appeﬁite and two exhibited nausea and vomiting.
All laboratory data remained within normal limits (blood
chemistry, complete blood count, and urine). An
epidemiological study (Ref. 6) indicates that glyceryl
guaiacolate is one of the most widely used medications
with few reported adverse reactions.

Inhibition of in vitro platelet aggregation in the
blood with prolongation of coagulation time of activated

plasma has been described (Refs. 7 and 8) but appears to
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have no clinical significance (Refs. 9 and 10). Glyceryl
guaiacolate may interfere with certain laboratory tests,

such as 5-hydroxyindoleacetic acid and vanillyl mandelic acid
(Refs. 11 and 12) which are employed as screening tests

for carcinoid (hormone secreting) tumors and pheochromo-
cytoma.

(2) Effectiveness. There are no well-controlled

studies documenting the effectiveness of glyceryl
guaiacolaté as an expectorant.

Earlier animal studies, in which glycerol gualacolate
was reported as increasing respiratory tract fluid (Refs.
13 and 14) were subsequently revised to indicate that
the expectorant activity of glyceryl guaiacolate occurred
only at extremely high doses (Ref. 15).

There have been a large number of clinical studies
in man. Even in the early studies, the lack of acceptable
standard techniques for evaluation was recognized. These
studies can be subdivided into subjective uncontrolled
reports (Refs. 16, 17, and 18) claiming effectiveness in
the management of cough and good patient acceptance;
subjective controlled or semicontrolled studies (Refs.

19 and 20) claiming superiority of glyceryl guaiacolate
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(100 to 200 mg 4 times daily) over placebo with respect to
ease of raising sputum, and ameliorating the unproductive
cough and objective controlled studies in which the flow
properties of sputum were measured or the clearance rates

of inhaled radioactive tracer particles were determined.
Hirsch et al. (Ref. 2) and Hirsch, Viernes and Kory (Ref. 21)
found glyceryl guaiacolate at dosages of 800 to 1,600 mg daily
to be no more effective than placebo in lowering sputum
consistency, increasing sputum volume or improving venti-
latory function. The subjective ease of expectoration was
also no different than with placebo. Chodosh (Ref. 22)

and Chodosh, Medici and Enslein (Ref. 23), on the other hand,
dispute these findings and in a letter to the editor of

Chest, Chodosh and Medici (Ref. 24) claim improvement in
subjective symptoms, pulmonary function tests, and sputum
stickiness (adhesiveness) with 2.4 gm glyperyl guaiacolate daily.
Perhaps the most striking point in his discussion is that

even at 2.4 gm daily the most significant changes were noted
only after 10 days although trends could be detected at 7 days.
The report by Thomson, Pavia and McNicol (Ref. 25) showing a

significantly faster clearance of inhaled radioactive particles
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over the first 5 hours with glyceryl guaiacolate in single
doses of 200 mg as compared to placebo in bronchitic patients
in a double-blind crossover study is of special interest
both in the evaiuation of glyceryl guaiacolate and as an
objective type of assessment for expectorant drugs. This
is a new approach to the study of expectorants and is ob-
jective in design. If results can be confirmed, it may
represent a '"breakthrough' in methodology.

If glyceryl guaiacolate requires 7 to 10
days to begin to demonstrate a significant expectorant
effect, it is obviously not suited for OTC use where
rapid relief of symptoms in a self-limited illness of
relatively short duration is desired. It should be emphasized
that the study by Thomson, Pavia and McNicol (Ref. 25) suggesting
drug activity is a single study that has not been confirmed
by any other investigator. Hirsqp et al (Ref. 2) and Hirsch,
Viernes and Kory (Ref. 21), employing another objective
controlled method of study, were unable to demonstrate
effectiveness. It would appear that the contradictory
results of these two studies cancel each other out in a2 manner
of speaking.

A recent subjective double-blind study was submitted in
which there were 121 patients in a placebo group and 118 who

received 200 mg every 6 hours for a period of 72 hours (Ref. 26).
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Statistical analysis of the data was reported as showing a signifi-
cant reduction in cough frequency.and intensity in the patients

on glyceryl guaiacolate. However, this conclusion by a sub-
jective method of evaluation is unacceptable as a claim for
suppression of cough frequency or intensity in keeping with

the Panel's statement that effectiveness of a drug with

respect to antitussive activity must be assessed by objective
techniques, such as cough-counting methods as described in

the section under evaluation of antitussives. (See part III.
paragraph C. below--Data Required for Evaluation.)

In addition, this study reported that glyceryl guaiacolate
administration was assoclated with the production of a significantly
thinner sputum and was effective in increasing sputum volume and
facilitating the raising of secretions in patients with a productive
cough. In exahining the data, it was noted that one investigator
in this multidisciplinary study submitted two separate studies with
a total of 76 subjects which accounted for approximately one-third
of the total subject population. Another investigator presented
data that showed no significant difference from placebo and a
third investigator showed a significant trend in favor of glyceryl
guaiacolate. Because of the conflicting results of the different
investigators on this study and the likelihood that the data
from the single investigator referred to above would bias the
results of the study when all the information is pooled, serious

questions are raised as to the validity of the study. Retrospective



- 419 -

analysis of the data with respect to smoking showed that there
was no bias introduced by the incidence of smoking of the
subjects (Ref. 27).

There are a number of controlled, objective studies
with combinations of theophylline and glyceryl guaiacolate
in reversible airway obstruction studies but these were
not relevant to its expectorant activity.

There is considerable dispute as to the effective
dosage. From the more recent reports in the literature
it would appear to be 2 to 4 times higher than the
customary dose of 100 mg.

(3) Proposed dosage. Adult oral dosage is 200 to

400 mg every 4 hours not to exceed 2400 mg in 24 hours.
Children 6 to under 12 years oral dosage is 100 to 200 mg
every 4 hours not to exceed 1200 mg in 24 hours. Children

2 to under 6 years oral dosage is 50 to 100 mg every 4 hours
not to exceed 600 mg in 24 hours. For children under 2
years, there is no recommended dosage except under the

advice and supervision of a physician.
2



- 420 -

(4) Labeling. The Panel recommends the Category I
labeling for expectorant active ingredients. (See part
IV. paragraph B.l. above--Category I Labeling.)

(5) Evaluation. Data to demonstrate effectiveness
will be required in accordance with the guidelines set
forth below for testing expectorant drugs. Effectiveness
to be established by only one additional controlled study
which in view of the difficulty in obtaining objective
criteria for such evaluations, could be a well-designed
subjective study. (See part IV. paragraph C. below--Data

Required for Evaluation.)
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