
Acta Allergologica, ig6i, Xf'I,

ANTITUSSIVE MEDICATION

IN ASTHMA, EMPHYSEMA AND CHRONIC

BRONCHITIS

By

NATHAN E. SILBERT
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Cough, failure to raise inspissated mucus, wheezing and
the general symptom syndrome associated with chronic bron-
chitis, pollen bronchitis, pollen asthma, chronic bronchial
asthma, emphysema, antl broncbiectasis have long been a vex-
ing problem to the practitioner in all fields of medicine. The
search for an effective antitussive medication which would
not abolish the normal activity of the cilial lining of the bron-
chial tree and yet afford the necessary free flow of secretion
and the release of the heavier inspissated mucus has been the
subject of cooperative study. Therapeutic agents which will
minimize, if not completely relieve, the aggravating chronicity
of coughs in the above-mentioned bronchial conditions has
been under study for the past fifteen months.

The unique advantage of ion exchange resin complexes for
prolonging the activity of various medications and for reduc-
ing their toxicity has heen adequately demonstratetl in previ-
ously published data. Sensenbach and Hays ( i ) have shown
that the combination of a variety of therapeutically useful
drugs with certain ion exchange resins to form resin complexes
is capable of producing a drug having a predictable rate of
release in the gastro-intestinal tract through the mechanism of
ion exchange. Becker and Szvift (2) showed that such resin
complexes have a substantially lower toxicity than correspontl-
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ing soluble salts of the same drugs. Deeb and Beeker (3)
showed that such resin complexes produce sustained blood
levels in experimental animals. Chan and Hays (4) applied
these principles to the antitussive field and, in addition, showed
in human subjects that the antitussive potency of dihydro-
codeinone resin complex couUl be synergi/.ed by the addition of
phenyltoloxamine resin complex. Their data were confirmed
by Townsend (5) and by Cass and Frederik (6, 7). In pre-
vious studies (8, 9) this author delineated the clinical value of
chlorpheniramine alone and witb antitussive medications. This
current study demonstrates the antitussive potency derived
when combining and synergizing the resin complexes phenyl-
toloxamine, ephedrine, chlorpheniramine, and codeine.

The therapeutic use of resin complexes, especially dihydro-
codeinone and phenyltoloxamine, has found wide acceptance
among internists, pediatricians, allergists and general practi-
tioners for the control of severe cough. This combination, how-
ever, was felt to be inadequate in controlling the more severe
cough observed in bronchial asthma, chronic severe bronchitis
and emphysema. Therefore, at the suggestion of the author,
additional agents were added to enhance their individual and
combined therapeutic values. This new formulation found
good patient acceptance as well as producing a relatively high
therapeutic index of usefulness.

Since the symptoms of cough, bronchospasm and wheezing
are prime criteria in establishing a diagnosis of bronchial
asthma, it may be of pertinent interest to briefly review some
of the histopathologic findings in this clinical entity. "Narrow-
ing of the bronchial lumen, shortening and contraction of the
bronchi, and the accumulation of the inflammatory exudate is
believed to produce the wheezing heard on expiration. This
sound is one of the cardinal symptoms in bronchial asthma.
However, foreign bodies—tuberculosis, cancer, and other ty-
pes of bronchial obstruction—can also produce wheezing. Ma-
croscopically the lungs are clear and distended and they fill
the thoracic cage. They are usually pale and not easily col-
lapsed. The bronchi, on the other band are usually dilated,
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filled with plugs of mucus, and inflammatory exudate. The
wall Is thickened and the mucus, as a rule, is inspissated, tena-
cious, and stringy. Curschmann's spirals, Charcot-Leyden cry-
stals, eosinophils and pus cells may he present. There is inter-
and intracellular edema of the mucosa, and the epithelium is
infiltrated with eosinophils. The basement membrane and ci-
liated epithelium are thickened and hyaline can be observed.
The bronchial glands are increased in size and filled with
mucin; there are inflammatory changes, infiltration of eosino-
phils, hyperplasia and sacculation (9).

Not since the studies of Chen and Schmidt (10) in 1925
when the ancient Chinese drug. Ma Huang, was introduced,
has ephedrine in any form provided more sustained relief or
controlled bronchospasm more effectively than has its resin
complex. The utilization and clinical effectiveness of the sus-
tained release modality is capable of delivering the medication
in a predetermined controlled rate of release from the gastro-
intestinal tract into the circulatory system with good patient
acceptance.

In a recent paper hy Friedlaender, Friedlaender and Hays
(11) it was reported: "Until recently little was known about
the disposition and metabolism of ephedrine, and it was
thought that the drug was excreted in the urine almost entirely
unchanged. This was ascribed to the failure of monoaminc
oxidase to attack this compound (12). More recently, investi-
gations of Axelrod (13) have shown that the fate of ephe-
drine varies considerably from one species to another. In the
dog, which closely resembles man in the biotransformation of
ephedrine, the drug is rapidly demethylated to norephedrine,
which is a stable potent pressor agent, and it is likely that the
activity of ephedrine is mediated to a considerable extent
through this metabolite. Nor-ephedrine is relatively stable and
is excreted in the urine unchanged. A minor route of meta-
bolism is by hydroxylation of nor-ephedrine to yield the para-
hydroxy derivative. In the rat, contrary to man, demethylation
takes place slowly, and considerable amounts are excreted un-
changed, or possibly as the hydroxylatcd derivative."
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METHODS AND MATERIALS

This Study reports the subjective benefits derived as well as
the Lung Volume and Ventilation changes in io of the 103
patients studied. In the early phase of the work a variety of
agents in resin form were evaluated and either eliminated or
retained in the final formulation. During this phase of study
the double-blind method was employed. Neither the author
nor the patient knew the contents of the various formulations.
Additions, deletions or retention of agents was determined on
the basis of patient's subjective affirmation or denial of the
medication. When side effects were observed to any disturb-
ing degree in an appreciable number of patients using any
given formulation, then that particular experimentally num-
bered preparation was reported to the compounding chemists
and new additions or deletions were made in the laboratory
without knowletlge of the observing clinician. When a com-
bination finally produced the most noticeable effective relief
with the minimum of side effects, the formulation was made
available to the clinician and the final study was commenced.
In only one instance was the clinician aware of formulation
prior to study and this was in the case of determining which
resin should be used with regard to the codeine derivative.
Final determination clinically substantiated that the resin com-
plex of 10 mg. ol codeine per 5 ml. dose was equally as effec-
tive as 1.6 mg. o( the resin complex of dihydrocotleinone.

TABLE I
Distribnlion of patients tiy age and sex.

Age Groups Males Females Totals

Children, mean average age ui

7 years, 9 months 19 13 52

Adults, mean average age of

41 years, 2 months 49 22 71

Totals 68 35 103
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Therefore, the final formulation for the study upon which
this report is based consisted of:

Codeine 10 mg.
Phenyltoloxarnine 5 mg.
Ephedrine 25 mg.
Chlorphcniraminc 3 mg.

all as resin complexes, plus guaiacol carbonate 20 mg. com-
bined in a suitable base.

The dosage schedule seen in Table 2 was the protocol ob-
served throughout the study, excepting those notations made
in the discussion of side effects.

TABLE 2
Dosage schedule.

Age, Groups Initial Dosage Schedule

Infants and Children to age 3 20 drops b.i.d.
Children, ages 4 to 9 '/z teaspoon b.i.d.
Children, ages 10 to 14 % teaspoon b.i.d.
Ail patients over age 14 i teaspoon b.i.d.

S I D E E F F E C T S

These consisted of extreme drowsiness in a very small num-
ber of the patients. In less than 8 per cent of the study group,
dryness of the throat and upper respiratory tract was ob-
served, as well as extreme jittery sensations one to two hours
after medication. Whenever excessive coughing or wheezing
was more than usual in any respective patient, dosage was
doubled and well tolerated with good results. In seven pat-
ients, however, extreme nervous irritability followed such in-
creased dosages and the dose had to be reduced. Twenty-five
per cent of the patients experienced insomnia. This high per-
centage was reduced to three per cent when the patients were
advised to take the night-time dose not later than two hours
before retiring.
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TABLE 3

Function Definition Predicted

A. Lung volumes (Piilmonet study).

Inspiratory Capacity
IC

The maximal volume of air
that can be inspired from
end of normal expiration.

2500-3600 cc.

Expiratory Reserve Volume
ERV

The maximal volume of air
that can be expired at end of
normal expiration.

1000-1500 cc.

Inspiratory Reserve Volume
IRV

The maximal volume of air
that can be inspired at end of
normal inspiration.

Vital Capacity
VC

The maximal volume that
can be expired after maximal
inspiration.

2000-3000 cc.

3500-5000 cc.

Residual Volume
RV

The volume ui gas in the
lungs at end of maximal ex-
piratiiiii.

1000-1500 cc.

Functional Residual Capacity
FRC

The volume of gas in the
lungs at end of ordinary ex-
piration.

2000-3000 cc.

Total Lung Capacity
TLC

The volume of gas in the
lungs at end of maximal in-
spiration.

4.500-6500 cc.

RV/TLC The residual volume divided
by total !ung capacity times
100.

20-30 ,0

B. Ventilation studies (Pulmonet study).

Tidal Volume
TV

The volume of one inspira-
tion or expiration during
normal breathing, or any le-
vel of physical activity.

600-800 cc.
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TABLE 3 (coiit.)

Fuiiciiun Delifiiiion Predicted

Frequency/mi nute
F

Breathing rate. 11-14. mm.

Minute Volume
MV

The volume of air moved into
the lung in one minute while
the patient is at rest.

8-12 L/min.

Ventilatirin Factor
VF

Average of 3 sec. VC, MBC, 100 %
antl RV/TLC, each expressed
as % observed over predicted.

Helium Washout
IIcW

Time required for He % to 3-4 min.
equalize between spirometer
and patient.

C. Mechania; of hrcaihing (Pulmometer study).

Maximal Brtathing Capacity
MBC

Maximal amoudt of air which 90-170 L.
can be moved in and out of
the lungs per unit of time,
T tniruite

Timed Vital ('ap;iLity
TVC

Maximal volume that can be 80-83 % VC/
expired in i second after 1 sec.
maximal inspiration.

Air Velocity Index
AVI

% predicted MBC divided
hy % predicted VC.

D. Alveolar gases (Campbell and Howell method).

PCO- Concentration 5.3% or
40 mm. Ilg

liach value corrrclcd fur bmly teinperalurc, pressure, and saluralion with
water vapiir.
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R E S U L T S

In order to determine results, subjective response bad to be
considered. Tbe double-blind pbase of the study proved tbe
efficacy of antitussive medication in the treatment of bron-
chial asthma and in those patients in whom emphysema was
present in addition to or complicating tbe primary asthmatic
state. Objective data included those findings determined by
spirometric methods and mechanics of breathing studies. Lung
volumes and ventilation changes were observed in io of tbe
total patient group. Table 3 is included merely to refresh the
reader in the elementary physiology concerned. Table 4 de-
monstrates the measurements observed before and after treat-
ment with tbe final antitussive formulation stated above. Tbe
changes are self-explanatory. Table 5 presents the results of
the entire stiuly group. Table 6 demonstrates the actual trac-
ings obtained before antl alter therapy.

TABLE 5
Diagnostic classification and therapeutic results.

Gruup
No. of
Patienis

Degree of Relief

Exellenc Good Fair None

I Bronchial Asthma 47 30-63.8% 8-17% 3-6.2% 6-12.5%

(At'ipic)

II Bronchial Asthma 13 8-61.5% 3-i5-3% 1-7-6% 2-15-3%
t Non-Atopic)

III Bronchial Asthma
with Emphysema:
1. Atopic ]8 10-55.5% 4-22.2% 1-5-5'^ 3-16.6%
2, Non-Atopic 3 1-33.3% i-33-3% i-33-3 '̂̂  o

IV Chi'oiiic Bronchitis 23 14-63.6%! 6-27,2%' 1-4.s% i-4-5%
with intermitltnt
episodes of chrimic
nasal allergy

Totals 103 63-61.1% 21-20.3% 7-6.7% 12-11.6%
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I'ABLE 6
Representative patient tracings.

- ^ - "7.



TABLE 6
Representative patient tracings.

Hew—4 MIN
MV-1S.4 L.
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TABLE 6
Representative patient tracings.

DP

8-5-60

TLC 3063ec

IRV

RF

TLC 3063

HeW 4HIN
M.V. —15-3.L.

[C9ai

' l l < l

DP
3.12-SO

BV _ IBl9
TLC 3323
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TABLE 6
Representative patient tracings.
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TABLE 6
Representative patient tracings.

T \immMm

VTBSi

-J.

r ,7/
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TABLE 6
Representative patient tracings.
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TABLE 6
Representative patient tracings.



249

TABLE 6
Representative patient tracings.

JH

4-16-EO
HcW - 3 M]N

HV - 170 L.

JR
5-21-60

IC 2093CC

TLC KOOc

3SO7ec
nv _ 1011 _ j , o

TLC 5600 '

HW — 3,5 M I N

MV —29.* L.

VC

39|Sc
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TABLE 6
Rfprescntatii'V patient tracings.

nc 3
H»W- 3SMI

M V - ? 3 0 L
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TABLE 6
Reprfsentativf patient tracings.

M»W— 3 MIN
MV—tB 3 M I N

•7*
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S r M M A R V A N D C O N C L T S I O N S

A fit'tccn-nionth study of an antitussive medication, consist-
ing of codeine, phenyitoloxaniine, chlorpheniramine and ephe-
drine as resin complexes, plus guaiacol carbonate, demonstra-
tes both objective and subjective clinical effectiveness. The
medication afforded relief from annoying coughs and wheez-
ing in cases of chronic bronchitis, allergic bronchitis, bronchial
asthma, and emphysema in patients of all ages. Patient ac-
eeptance of the drug was impressive.
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