




improvement, if any occurred, was the result of the
medication, because the inclusion of a control group
served to indicate how much improvement should be
considered as due to spontaneous recovery. Some
unselected examples of reports which were rated as

showing "definite improvement," "questionable improve¬
ment" and "no improvement" are as follows :

definite improvement

1. First day, "very little change" ; following day, "much
better."

2. First day, "much improved" ; following day, "all symptoms
relieved."

3. First day, "improvement noticeable" ; following day, "cold
about gone."

4. First day, "better" ; following day, "cold much relieved
and almost gone."

5. "Complete cure," after first dose.

QUESTIONABLE IMPROVEMENT

1. First day, "cold was worse" ; second day, "a little better."
Comment : "The cold seem to disappear in a day or two less
than usual."

2. First day, "no marked change" ; second day, "slight
improvement."

3. First day, "no marked change, headache gone" ; second
day, "a little better, voice clearer."

4. First day, "general aching eliminated perceptibly, other
symptoms continued."

NO IMPROVEMENT

1. First day, "no improvement" ; second day, "usual improve¬
ment."

2. First day, "no noticeable change, throat still sore" ; second
day, "about same as first day."

3. First day, "no improvement ;" second day, "no change :

cold ran usual course."
4. First day, "no better" ; second day, "about the same."

As will be seen from these illustrations, there could
be no question about the ratings that should be given
to most reports. A few, however, are borderline and
probably would be rated differently by different
individuals. This might make some difference in
absolute percentages of favorable and unfavorable
results but, since the ratings were given without
knowledge as to the medications received, it is probable
that the differences between the results with the various
medications would remain practically the same no
matter by whom the ratings were given.

In figure 3 it will be seen that the proportion of
reports rated as "questionable improvement" tends to
increase as the proportion rated "definite improvement"
decreases. This probably is due to the fact that some

improvement usually occurs from day to day in the
regular course of acute colds and, since many students
had heard favorable reports of the treatment, there was
a tendency for them to report the usual progress of the
cold as "slight improvement." For this reason only
reports rated as "definite improvement" are considered
of much significance.

MEDICATIONS STUDIED

Although this study was instigated for the purpose
of determining whether morphine is of value in the
treatment of acute colds, the scope of the investigation
was extended as soon as it became evident that this
question could be answered in the affirmative. Codeine,
papaverine, dilaudid (dihydromorphinone hydrochlo-
ride) and powdered opium were tried in the hope that
they might prove more beneficial and less toxic than
morphine.

The combination of codeine and papaverine was
introduced with the thought that the codeine and the
papaverine might be effective in different individuals.
Dilaudid and papaverine were combined on the sug¬
gestion of Dr. Raymond Bieter, associate professor of

Table 1.—Medications Studied and Dosages Used for Persons
Weighing 150 Pounds

Medication
Morphine sulphate.
Lactose.
Codeine sulphate.
Papaverine hydrochloride..
Codeine-papaverine (1)..
Codeine-papaverine (2)..
Dilaudid (1).
Dilaudid (2).
Dilaudid (3).
Dilaudid (4).
Dilaudid-papaverine (1).

Dilaudid-papaverine (2).

Acetylsalioylie aeid-aeetpbene-
tidin-caffeine

Powder of ipecac and
opium (1)

Powder of ipecac and
opium (2)

Opium powder.
Sodium bicarbonate..

Acetylsallcylic acid...

Morphine-papa verine.

Dosage
Vi grain tablets
Small tablets
1 grain tablets
Vz grain capsules
Va grain codeine with

14 grain papaverine
V* grain codeine with
^ grain papaverine

'/»ß grain capsules
1lis grain capsules
1/75 grain capsules
Vioo grain capsules
*/7s grain dilaudid
with Vi grain
papaverine

1/7.-. grain dilaudid
with Vz grain
papaverine

3% grains acetyl-
galtcylle acid, 2V2
grains aeetphe-
netldin, V2 grain
caffeine

2V4 grain capsules
5 grain capsules
Vz grain capsules
10 grain capsules
5 grain capsules

1/ie grain morphine
with V2 grain
papaverine

Directions
1 at bedtime
1 at bedtime
1 at bedtime
1 in a.m.; 1 in p.m.;

3 at bedtime
1 In a.m.; 1 In p.m.;

3 at bedtime
1 in a.m.; 1 in p.m.;

2 at bedtime
1 in a.m.; 1 in p.m.;

4 at bedtime
1 in a.m.; 1 In p.m.;

3 at bedtime
1 In a.m.; 1 in p.m.;

8 at bedtime
1 in a.m.; 1 in p.m.;

4 at bedtime
1 in a.m.; 1 in p.m.;

3 at bedtime

1 in a.m.; 1 in p.m.;
2 at bedtime

1 in a.m.; 1 in p.m.
3 at bedtime

1 in a.m.; 1 in p.m.;
3 at bedtime

1 after lunch; 3 at
bedtime

1 after lunch; 3 at
bedtime

3 after each meal;
4 at bedtime

1 every 2 hours first
day and three
times a day there¬
after

1 in a.m.; 1 in p.m.;
2 at bedtime

pharmacology, that papaverine might reduce the toxicity
of the dilaudid. Later, papaverine was used in com¬
bination with morphine for the same reason.

Several other drugs extensively used in the treat¬
ment of colds, viz., powder of ipecac and opium,
acetylsalicylic acid, sodium bicarbonate, and acetylsali-

Table 2.—Reports Not Returned and Reports Discarded

Morphine.
Lactose.
Dilaudid.
Codeine.
Powder of ipecac and opium..
Acetylsalicylic acid-acetphe-
netidln-caffeine.

Opium powder.
Dilaudid-papaverine.
Codeine-papaverine.
Sodium bicarbonate.
Acetylsalicylic acid.
Papaverine.
Morphlne-papaverlne.

Percentages
Not Reporting

Number (of Totals Number
Not Who Received DIs-

Reportlng Medication) carded
27
28

13
1

96

8.1
12.3

1.9
9.2
1.2

2.7
0.0
1.0
2.9
3.5

10.0
7.1
0.0

5.9

17
8

Per¬
centages

Dis¬
carded

9.1
9.5
7.8
7.3
6.2

4.9
4.2
2.8
1.7
1.7
1.5
0.0

cylic acid-acetphenetidin and caffeine were added to
the list of medications studied in order that their effec¬
tiveness might be evaluated in relation both to the con¬
trol tablet and to the other drugs used. A complete
list of the drugs studied and the dosages used for per¬
sons of average size is given in table 1.

Perhaps I should add that before any new drug com¬
bination was prescribed for students it was taken, in



larger dosage than was eventually used, by me and
frequently also by other members of the health service
staff.

REPORTS NOT RETURNED OR NOT RATED

Students who failed to report results within a week
were sent follow-up notices with urgent requests for a

report. As shown in table 2, a small percentage of
students failed to respond even to these notices. Most
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Fig. 3.—Various drugs in the treatment of acute coryza.

of the failures, however, occurred early in the study
or during examination or vacation periods.

Of the reports received, eighty-six were discarded
without ratings because of one of the following short¬
comings : The medication had not been taken in accor¬
dance with directions ; the medication was discontinued
because of toxicity ; the statements on the report card
were too ambiguous for classification or the infection
was in the lower rather than in the upper respiratory
tract. Table 2 shows the numbers and percentages of
reports discarded.

The relatively large proportion of reports discarded
from persons who had received the morphine and lac¬
tose tablets is due to the fact that at the beginning of
the experiment only one dose of the drug was given
with instructions to return the following day to report
results and to receive a second dose, However,
because of the considerable proportion of patients who
failed to return for the second dose, this plan was
soon replaced in favor of the one that has been
described. It will be noted also that the proportion of
unsatisfactory reports is higher for the drugs which
proved to be most toxic.

Although it would have been highly desirable to have
all reports returned and rated, it is unlikely, in view
of the distribution of the missing and discarded reports,
that the results would have been much different had
this been possible.

TOXIC EFFECTS OF THE DRUGS USED
A record was kept of all students who reported

symptoms which they considered toxic effects of the
drugs they had taken. The most common of these symp¬
toms were nausea, vomiting, dizziness, "dopey feeling"
and faintness or actual fainting. Fainting was reported
to have occurred most frequently on rising in the morn¬

ing after having taken the medicine the night before.

Constipation and diarrhea, the frequency of which is
indicated by the following percentages, were not con¬
sidered as significant toxic symptoms : constipation was
reported after morphine by 2.6 per cent of the sub¬
jects, after codeine by 1.7 per cent, after opium powder
by 4.6 per cent, after sodium bicarbonate by 4.2 per
cent, after acetylsalicylic acid by 3.3 per cent, after
dilaudid-papaverine by 2.1 per cent, after codeine-

papaverine by 2.4 per cent, and after lactose
by 1.2 per cent. Diarrhea was reported
after morphine by 1.1 per cent, after opium
powder by 2.3 per cent, after dilaudid-
papaverine by 1 per cent, and after codeine
by 1.7 per cent.

The frequency with which toxic effects
were reported after the various drugs is
shown in table 3. In considering this, allow¬
ance must be made for the fact that some of
these symptoms, such as those reported after
lactose, were caused by the infection and not
by the medications that had been taken.

RESULTS IN ACUTE CORYZA
As previously stated, our so-called acute

coryza group includes all persons who
reported symptoms of a "watery dischargefrom the nose" and whose symptoms had
not been present more than four days before
treatment. Certainly most of the persons in
this group had primary acute coryza, but in
some cases the coryza was secondary to

pharyngitis or influenza (grip). The results obtained
with the different medications in this group of cases
are shown in figure 3.

The percentages of individuals who reported definite
improvement or complete cure of their colds within
from twenty-four to forty-eight hours after takingmorphine, dilaudid, codeine-papaverine, dilaudid-
papaverine and morphine-papaverine are essentially the
same, the differences in percentages of good results

Table 3.—Toxic Symptoms Reported
Percentage Reporting"

Total
Re¬

ports
Re- Vom-

eeivcil iting

PercentageNausea Faint- "Dizzy of Total
With- ness or Beport·out or Severe Dopey ingVom- Faint- Head- Feel- Symp-Iting ing ache ing" toinst

Dilaudid, dosage«  , 2, ». M
Morphine. !78
Codeine. 118
Opium powder. 4:;
Powder of ipecac and
opium. 78

Ace'tylsallcyllc and. (¡0
Papaverine. 65
Dilaudid-papavcrine. 97
Codeine-papaverine. 288
.Uorphine-papaverinc— 35
Sodium bicarbonate. 58
Lactose. 178
Acetylsalicylic acid-acet-

phenetidin-caffelne. 68

4.0
2.6
0.0

2.5
0.0
0.0
0.0
0.0
0.0
0.0
0.6

0.1
8.7
2..Ì
2.:!

1.8
0.0
1.8
1.0
0.7
0.0
1.9
0.0

0.0
1.4
1.7
2.3

0.0
0.0
0.0
0.0
0.3
0.0
0.0
0.0

1.0
0.4

1.3
0.0
1.5
0.0
0.7
0.0
0.0
0.6

5.1
1.1
1.7
2.::

0.0
3.3
0.0
2.1
1.4
2.9
0.0
0.6

19.2
9.4
9.3

5.1
3.3
3.1
3.1
8.1
2.9
1.9
1.7

* Only the one symptom which seemed most outstanding in each case
was tabulated.

,t In making up these totals, constipation and diarrhea were not
considered as toxie symptoms.

being without significance.23 Codeine papaverine, dilau¬
did-papaverine and apparently morphine-papaverine,
however, are preferable to morphine or dilaudid alone,
because of their being distinctly less toxic (table 3).

2a. Some of the improvement after each of the medications is of
course spontaneous and not the result of the treatment.



Codeine-Papaverine.3—One hundred and sixty-one
of the 216 individuals, 75 per cent, who took the
codeine-papaverine combination for acute coryza,
reported definite improvement or complete cure in from
twenty-four to forty-eight hours. This is 14 per cent
more than reported similar results from codeine alone,
and 19 per cent more than from papaverine alone.
With such differences, the odds are 45 to 1 that the
codeine-papaverine combination is more beneficial than
codeine alone, and 79 to 1 that the same combination is
more beneficial than papaverine alone.4 Codeine and
papaverine were tried together in several proportions
and dosages, the chief of which are shown in table 1
as dosages 1 and 2. The difference in the percentages
of good results with these two dosages, however, 74
and 76 per cent, respectively, is not sufficiently great
to be of significance. Hence the smaller dosage,
}4 grain of codeine with % grain of papaverine, is
now in use. The specific directions given with this
codeine-papaverine combination to persons of various
weights are as follows :

75 to 99 pounds : 1 after breakfast ; 2 at bedtime.
100 to 129 pounds: 1 after breakfast; 3 at bedtime.
130 to 169 pounds: 1 after breakfast; 1 after lunch; 3 at

bedtime.
170 pounds and over: 1 after each meal and, depending on

weight, 3 or 4 at bedtime.

The change most frequently observed by persons who
reported improvement was a prompt decrease or a com¬

plete disappearance of the nasal discharge and con¬

gestion. In many cases relief of the coryza was

permanent following the first dose of the medicine,
and even when there was a recurrence of congestion
or discharge between doses the relief that followed the
medication lasted for several hours. Furthermore,
although the excessive secretion was controlled, the
unpleasant dryness that usually occurs when atropine
is taken for this purpose was not experienced. The
pharyngitis, laryngitis and tracheitis that occur with
certain colds were not materially affected by the medi¬
cation. The relief of the coryza, however, very defi¬
nitely reduced the discomfort and incapacity and in
most cases seemed practically to eliminate the protracted
period of mucopurulent discharge. This was particu¬
larly noticeable when the medication was taken at the
very beginning of symptoms.

Unpleasant symptoms, such as nausea, dizziness,
headache and fainting, were infrequent following the
codeine-papaverine combination (table 3).

When one is prescribing derivatives of opium, a

question as to the danger of habituation naturally arises.
Concerning addiction to papaverine, New and Non-
official Remedies 5 says that "its toxicity is low, and
neither tolerance nor habituation has been reported."
Addiction to codeine may occur, but it is so rare that
Wolff ß states that "codeine is not practically dangerous
from the point of view of habituation and, like papav-

3. A patent application has been filed to enable the University of
Minnesota to control the preparation and sale of the new drug com-
binations indicated by this study to be of value in the treatment of the
common cold. Specifically these combinations are codeine with papaverine,
dilaudid with papaverine, and morphine with papaverine. It is not
intended, however, that this patent shall interfere with the use of these
drugs in the compounding of prescriptions written by physicians for their
patients.

4. Pearl, Raymond: Medical Biometry and Statistics, Philadelphia,
W. B. Saunders Company, 1933.

5. New and Nonofficial Remedies, Chicago, American Medical Asso-
ciation, 1933, p. 307.

6. Wolff, Paul: Drug Addiction: A World-Wide Problem, J. A. M. A.
98: 2175 (June) 1932.

erine, does not come under the German opium law."
Furthermore, the use of these drugs for the treatment
of colds is occasional and for only short periods of
time. Hence it would seem that one need have no con¬
cern in regard to habituation when using this drug
combination for the treatment of acute colds.

Dilattdid-Papavcrinc.—The results obtained with
dilaudid-papaverine were practically identical with those
reported for codeine-papaverine, the differences that
appear in figure 1 being too small to be of significance.
In at least two cases, however, dilaudid-papaverine
gave prompt and permanent relief after the codeine-
papaverine combination had produced only temporary
improvement. Whether or not one of these combina¬
tions will tend to be effective in any considerable num¬
ber of cases when the other is ineffective is being
investigated. The proportion of patients who reported
"definite improvement" after the dosages of dilaudid-
papaverine (shown in table 1) were 77 and 80 per
cent, respectively, a difference not sufficiently great
to be significant. The specific directions given to the
several weight groups for the use of the dilaudid-
papaverine combination are the same as for the use of
the codeine-papaverine combination.

The proportion of patients who reported toxic results
after dilaudid-papaverine was approximately the same
as after codeine-papaverine. The total incidence of
toxic symptoms after dilaudid-papaverine, however,
was only about one sixth as great as after dilaudid
alone. These results, as well as those with the codeine-
papaverine and morphine-papaverine combinations,
strongly suggest that papaverine may be effective in
reducing the toxicity of morphine, codeine and dilaudid.
The danger of habituation from the dilaudid-papaverine
combination in the dosage used is certainly negligible
if not absolutely nil.

Morphinc-Papaverine.—The number of cases treated
with this combination is too small to justify generaliza¬
tions, but since the results with it are no better than
with codeine-papaverine or dilaudid-papaverine, there
does not seem to be any reason for continuing its use.
The toxic effects from the morphine-papaverine com¬
bination appear to be distinctly less than those from
morphine alone.

Morphine.—This drug, with which our study was

started, is apparently of definite value in the treatment
of acute coryza. However, the larger proportion of
toxic results after it and the hesitancy of physicians to
prescribe morphine because of the danger of addiction
make it less desirable for extensive use than the several
combinations already discussed.

Dilaudid (dihydromorphinone hydrochloride).—Ben¬
eficial results with dilaudid alone, in the larger dosages
used, were approximately as frequent as with the other
effective drugs or drug combinations, the proportions
of "definite improvement" reported after dosages 1, 2,
3 and 4 (table 1) being 76, 69, 65 and 47 per cent,
respectively. However, the large proportion of unpleas¬
ant effects after dilaudid (table 3) caused its discon¬
tinuance in favor of the less toxic combination of
dilaudid with papaverine.

Concerning the dangers of habituation to dilaudid,
Wolff ' says that "it has been shown both experimen¬
tally and clinically that it leads more slowly to habitu¬
ation and addiction than morphine and its devotees are
therefore more easily cured."



Codeine.—Codeine is evidently of definite though less
value than morphine in the treatment of acute coryza.
Toxic effects after codeine were just as frequent as
after morphine.

Papaverine.—Papaverine, which seems to be prac¬
tically nontoxic, gives approximately the same propor¬
tion of good results as codeine (57 per cent of fifty-
two cases and 61 per cent of eighty-three cases,
respectively).

Powder of Ipecac and Opium.—This powder, con¬

sisting of 10 per cent powdered opium and 10 per cent
powdered ipecac, seems to have been first proposed
for the treatment of colds by Dover,7 an English physi¬
cian, in the seventeenth century. For many years it
was extensively used, but pharmacists state that recently
it has been almost completely replaced by the more

actively promoted antipyretics, alkalis and the like.
However, Cecil,8 in his book on colds, recommends pow¬
der of ipecac and opium as the medication of choice in
the general treatment of colds.

The dosage in which powder of ipecac and opium
was first used in this study was that ordinarily pre¬
scribed by physicians (dosage 1, table 1). Later the
dosage was increased (dosage 2, table 1), so that the
amount of available morphine which it contained wTas

approximately the same as the amount of morphine that
was being prescribed when morphine was given alone.
With the larger dosage, however, there was no signifi¬
cant improvement in results, "definite improvement"
being reported after dosages 1 and 2 by 54 and 58 per
cent of cases, respectively.

The results (figure 3) with this time-honored remedy
indicate that it has real merit. However, since pow¬
dered opium alone gives as good results as the powder
of ipecac and opium, it would seem that its value lies
in the ability of the opium to relieve the nasal conges¬
tion and secretion and not, as commonly supposed, in
the stimulation of secretions and sweating produced by
the combination of the opium and ipecac.

A few individuals reported nausea and vomiting
following the powder of ipecac and opium, but the
percentage of these was small.

Opium Powder.—Powdered opium was tried in order
to compare the results with it to those obtained with
morphine and with powder of ipecac and opium. The
dosage of opium used was such that it contained
approximately the same amount of available morphine
as that administered when morphine was used alone.
This also was the same amount of opium as was con¬
tained in the larger dosage of powder of ipecac and
opium.

The percentage of persons reporting "definite
improvement" with the powdered opium was less than
with morphine, but the same as with powder of ipecac
and opium (fig. 3). Why opium should be less bene¬
ficial than morphine or morphine-papaverine or codeine-
papaverine is not clear, although it is possible that
smaller proportions of these alkaloids are absorbed when
opium is used than when the alkaloids are taken sepa¬
rately.The proportion of toxic symptoms from the opium
was the same as from morphine or codeine but greater
than from the codeine-papaverine combination. The
possibilities of addiction to opium are too well under¬
stood to need comment, but certainly there is no danger

7. Stedman, T. L.: Medical Dictionary, New York, William Wood
& Co., 1928.

8. Cecil, R. L.: Colds: Cause, Treatment and Prevention, New York,
D. Appleton & Co., 1927.

of developing habituation when the drug is used as it
was in this study.

Lactose.—It seemed essential at the beginning of this
study to have reports from a series of patients who
thought they were taking some presumably effective
medication but who in reality received no medication
whatever. For this purpose tablets and capsules of
lactose were employed. The proportion of good results
(35 per cent) reported after lactose is indicative of the
spontaneous improvement in acute colds for which any
medication that happens to be taken is given credit.
It is because this percentage is so large that it is possi¬
ble to convince the public that practically any prepara¬
tion is of value for the prevention or treatment of
colds. In fact, some of the comments that were made
on the report cards by persons who had received only
lactose tablets would serve admirably as testimonials
concerning the value of these tablets for the treatment
of colds.

It would have been desirable, of course, to continue
this control group throughout the year, but after reports
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Name.
Will you be good enough to answer a few more questions in order

to help us to determine the value of the medication which you received
for a coldon.? These questions are :

1. How many days or half days were you absent from classes or

work because of this cold?
(a) before treatment.days, .(b) after treatment
.days.

2. Did you "stay in" any other time over a week-end or holidaybecause of this cold?
(a) before treatment.days. (b) after treatment
.days.

3. What was the approximate total duration of this cold?
.days.

4. Did you observe any unpleasant effects which seemed to be
due to the medication, such as diarrhea, constipation, etc?
If so, what?

After filling in the answers to the above questions, please dropthis card in the University mail.
If you received treatments for colds, other than the one noted

above, additional cards will be sent you.
H. S. Diehl, M.D., Director

Fig. 4.—Follow-up report on results of treatment.

from a hundred patients had been received we did
not feel justified in continuing it further.

Acetylsaiicylic Acid-Acctplienclidin-Caffeine. — The
proportion of persons (37 per cent) who reported bene¬
ficial results from this drug combination is not signifi¬
cantly greater than that reporting benefit from the
sugar capsule. A few stated that headache was relieved
but that other symptoms continued unchanged. The
majority, however, seemed to get no benefit whatever.

Acetylsaiicylic Acid.—Because acetylsaiicylic acid is
so widely used in the treatment of colds, it was tried
alone. The proportion of good results (42 per cent),
however, was not significantly greater than that with
the sugar capsule.

Sodium Bicarbonate.—During the past few years the
so-called alkalization treatment of colds, by means of
sodium bicarbonate, other mild alkalis or citrus fruits,
has been much advocated. Some of this has been based
on medical writings,9 but most of it on the promotion
of medicinal preparations or citrus fruits by advertisers.

In our study, sodium bicarbonate in dosages of 130
grains (8.5 Gm.) a day for the adult of average size
was used (table 1). This amount was believed suffi-

9. Cheney, V. S.: The Common Cold: Etiology, Prevention and
Treatment, Am. J. Pub. Health 18:15-20 (Jan.) 1928.



rient to produce at least as much "alkalization" as is
usually obtained with this treatment. The results, as
shown in figure 3, are approximately the same as those
reported after acetylsalicylic acid, the acetylsalicylic
acid-acetphenetidin-caffeine combination, and lactose.
In other words, this study gives no evidence that alkali¬
zation is of value in the treatment of the common cold.

Table 4.—Duration of and 'lime Lost on Account
of Acute Colds

Average Time Percentages
Lost After Who Lost

Treatment, Days No Time

From
School,
Work or

Other
Num- From Usual From

ber School Aetiv- School Usual Before After
of or itles, or Actlv- Treat- Treat-

Medieation Cases Work Total Work ¡ties ment ment

Codeine-papaverine... 129 0.2 0.5 S7.1 78.0 2.8 4.3
Dilaudid-papaverine.. 42 0.3 0.5 85.3 80.5 2.6 2.8
Papaverine. 29 0.3 0.4 79.3 62.1 2.8 6.2
Acetylsalicylic acid... 20 0.3*  .ß* 83.3· 66:7* 2.6* 5.8*
Morphine. 83 0.3 0.7 80.0 64.2 2.4 4.0
Codeine. 62 0.4 0.7 72.7 59.3 2.7 5.4
Powder of Ipecac and
opium. 42 0.4 0.8 79.5 67.4 2.9 8.4

Morphine-papaverine. 11 0.5* 0.0* 63.7* 63.7* 2.3* 4.3*
Sodium bicarbonate.. 27 0.5 0.9 72.0 68.0 2.9 5.3
Opium powder. 16 0.5* 0.9* 50.0* 33.3* 2.7* 4.1*
Lactose. til 0.6 1.2 72.6 62.9 2.6 6.7
Acetylsalicylic acid·

acctphenetldin-
caffeine. 36 0.6 1.5 73.0 51.4 2.8 4.6

Dilaudid (dosages 1,
2 and 3)._. 42 0.8 1.1 64.3 47.2 2.9 4.4

* Based on less than twenty-five cases; hence, unreliable.

VARIATION IN RESULTS THROUGHOUT THE YEAR

Since no single medication was used continuously, it
is impossible to speak with certainty of variation in
results throughout the year. However, the results sug¬
gest that colds tend to become more severe as the winter
progresses. This may be due to an increase in the viru¬
lence of the infections or, what is more likely, to a

decrease in resistance of the victims.

Table 5.—Results in Subacute and Chronic Colds

Percentages Reporting*
Definite Questionable No

Total Improve- Improve- Improve.
Medication Cases ment ment ment

Codeine-papaverine. 47 36 21 39
Dilaudid-papaverine. 13 31 31 48
Morphine-papaverine. 8 25 13 U
Morphine. 50 48 24 28
Dilaudid. 15 47 26 27
Codeine. 21 43 33 24
Papaverine. 13 38 31 31
Opium powder. 10 50 10 40
Powder of ipecac and opium 8 38 12 50
Sodium bicarbonate. 8 63 12 25
Acetylsalicylic acid-acetphc-

netidin-caffeine. 10 30 30 40
Acetylsalicylic acid. 11 55 27 18
Lactose. 48 35 31 34

* Most of the percentages In this table are subject to considerable
variability because of the small number of cases on which they are based.

A marked decrease in the proportion of reports of
"definite improvement" in May with all medications was

coincident with, if not actually due to, the prevalence
among the student body of a severe infection of the
upper respiratory tract characterized primarily by an

acute pharyngitis. Many of these patients developed
coryza and so were classified in the acute coryza group.

In December there was an epidemic of mild influenza,
or grip, among the students. Some of these patients

developed coryza and so were given the "cold medica¬
tions" in use at that time. One of these was the control
tablet, and since most of these infections were very
mild and of short duration, the proportion of persons
reporting definite improvement following the lactose
tended to increase during this period.
INFLUENCE OF TREATMENT ON TIME LOST AND ON

TOTAL DURATION OF ACUTE COLDS
After this experiment had been in progress about a

month, it was decided to check the results by comparing
the amount of time lost and the total duration of colds
following the various medications. Information rela¬
tive to this was obtained from a card (fig. 4) which was
sent to university students three weeks after treatment.

As may be seen by comparing totals in figure 3 and
table 4. these reports of time lost were not received
from nearly all the persons treated. For this there are
several obvious reasons: viz., the loss of interest on the
part of students because of the long interval of time
between treatment and the request for this report ; the
occurrence of vacation periods at the time this report
was due; a lack of follow up if the first card was not
returned, and the sending of these cards only to certain
students in order that all reports would be from indi¬
viduals under similar regulations in regard to absence
from class.

Table 6.—Results in Influenza

Percentage Reporting
Questionable No

Total Improve- Improve- Improve-
Medication (4) Cases ment ment nient

Aeetphenetldin. 33
Morphine-acetphenetidin— 37

The considerable proportion of these reports which
are lacking introduces such a large element of possible
error that the validity of results indicated by the tabu¬
lation is questionable. On the other hand, there is no
reason to think that the comparative results with the
different medications are not of some significance.

In table 4 are presented the average amounts of time
lost from usual activities by patients who received the
various medications, the proportion of each group who
lost no time, and the average duration of symptoms
before and after treatment. From this tabulation it
appears that the loss of time by persons who received
the medications indicated by figure 3 to be most bene¬
ficial and least toxic is significantly less than by those
who received the least effective group of drugs.10 For
example, the average amount of time lost from school
or work by students who took codeine-papaverine (0.23
day) or dilaudid-papaverine (0.25 day), was approxi¬
mately half as great as the amount of time lost by those
who took sodium bicarbonate, lactose or the acetylsaii¬
cylic acid-acetphenetidin-caffeine combination, 0.52, 0.61
and 0.65 day, respectively. The total amount of time
after treatment lost from all usual activities is in
approximately the same ratio, viz., one-half day after
codeine-papaverine or dilaudid-papaverine as compared
to from one to one and a half days after sodium bicar¬
bonate, lactose and the acetylsaiicylic acid-acetpheneti¬
din-caffeine combination.

10. The only exception to this is acetylsalicylic acid, the loss of time
after which is only about half as great as after lactose or the acetylsalicylic
acid-acetphenetidin-caffeine combination, which, according to other reports,
are of as much value as acetylsalicylic acid. Hence this difference is
doubtless without significance and due to the small number of cases.



The figures in regard to the total duration of the
colds are of less significance because it is difficult to
determine the exact date of termination of a cold. In
general, however, these average durations tend to show
differences between the medications similar to those
suggested by the amounts of time lost.

RESULTS IN SUBACUTE OR CHRONIC COLDS
The group of subacute or chronic colds consists for

the most part of individuals with colds of more than
four days' duration at the time of treatment, although
cases of shorter duration were included if a "thick yel¬
low nasal discharge" was reported. The results of
treatment in these subacute or chronic colds (table 5)
give no indication that any of the medications used
are beneficial. The actual percentages rated "improve¬
ment" show considerable variability, but in view of the
small numbers of cases on which these are based the
differences are without significance.

RESULTS IN INFLUENZA
The effect of morphine in mild influenza without

coryza was tested both in ambulatory and in bed
patients. The ambulatory patients alternately received
acetphenetidin and acetphenetidin plus morphine in the
dosages shown in table 1. All the bed patients received
the acetylsalicylic acid-acetphenetidin-caffeine combina¬
tion, but in addition every second patient was also given
morphine in the dosage previously indicated.

As to the proportion of influenza patients in whom
coryza developed and who consequently were included
in our acute coryza group, we have no information, but
Doull and Bahlke " report that in an influenza epidemic
among the resident nurses of Johns Hopkins Hospital,
in the winter of 1928-1929, 51 per cent of the patients
exhibited coryza as a "first day" symptom. In connec¬
tion with the study here reported, several members of
the health service staff who had influenza with symp¬
toms of coryza and who took morphine reported relief
from the symptoms of coryza but no other effect on
the course of the infection.

The summary of the reports from the ambulatory
patients appears in table 6. Results in the hospitalized
patients were estimated by comparing the average num¬
ber of days that the two groups were confined to bed.
These were 2.6 days for twenty-four patients who had
received the usual treatment and 2.4 days for sixteen
patients who in addition had received the morphine.
None of these results suggest any value for morphine
in the treatment of influenza without coryza.

RESULTS IN PHARYNGITIS
The cases of pharyngitis are too few to justify con¬

clusions, but the results do not suggest any value for
the codeine-papaverine combination in this condition.

COMMENT
It seems quite definite from the results of this study

that opium and the major alkaloids derived from it are
of distinct value in the treatment of acute coryza. The
chief result observed is a marked decrease or complete
disappearance of the nasal congestion and discharge.
This effect occurs promptly and is usually prolonged
or permanent. Rest or sweating is not a factor, although
it is reasonable to suppose that secondary infections are
less likely to develop if general hygienic measures are
followed.

11. Doull, J. A., and Bahlke, Anna M.: Epidemic Influenza: A Com-

parison of Clinical Observation in a Major and Minor Epidemic, Am.
Hyg. 17: 562 (May) 1933.

The failure to get good results with any of the medi¬
cations in cases of influenza and pharyngitis suggests
that the variability in results throughout the year may
be due, in part at least, to differences in the types of
infections causing the coryza. The absence of good
results in subacute and chronic colds seems to indicate
that beneficial results can be expected only before sec¬
ondary infections have set in.

SUMMARY OF RESULTS

1. This study shows the relative values of various
drugs and drug combinations in the treatment of 1,039
cases of acute coryza, 262 cases of subacute or chronic
colds, 114 cases of influenza and 53 cases of acute
pharyngitis.

2. Of the drugs studied, only opium and certain
alkaloids derived from it seem to be of value in the
treatment of acute coryza.

3. Combinations of papaverine with codeine, papav¬
erine with dilaudid, and papaverine with morphine were
followed by "definite improvement" in from 74 to 78
per cent of the cases, and in the dosages used these
combinations seem to be practically nontoxic.12

4. For general use a combination of codeine and
papaverine seems most desirable because of the high
per centage of good results obtained with it, its low
toxicity, and the absence of danger, or at least of "prac¬
tical danger," of habituation to it.

5. Morphine and dilaudid (dihydromorphinone hydro-
chloride) alone were followed by "definite improve¬
ment" in nearly as large a proportion of cases (73 and
72 per cent, respectively) but each was distinctly more
toxic alone than when combined with papaverine.

6. Codeine, papaverine, powdered opium, and powder
of ipecac and opium were followed by "definite improve¬
ment" in from 56 to 61 per cent of cases. The toxicity
of these drugs is in the following order : codeine, pow¬
dered opium, powder of ipecac and opium and
papaverine, with codeine practically as toxic as mor¬

phine.
7. Powder of ipecac and opium, although of value

in the treatment of acute colds, is no more beneficial
than the same amount of powdered opium without the
ipecac.

8. Sodium bicarbonate, acetylsaiicylic acid and a com¬
bination of acetysalicylic acid-acetphenetidin-caffeine
give little if any better results in the treatment of acute
coryza than the lactose tablet used as a control, each
being followed by "definite improvement" in from 35
to 42 per cent of cases.

9. A computation, based on incomplete reports of
time lost from their usual activities by patients who
received the various medications suggests that it may
be possible with the codeine-papaverine or dilaud-
papaverine combinations to reduce very materially the
amount of time lost as a result of acute colds.

10. None of the medications studied seem to be of
benefit in subacute or chronic colds.

11. Morphine was tried in influenza but was of no
value.

12. The number of cases of pharyngitis treated were
too few to justify conclusions, but none of the drugs
seemed of value.

Students' Hospital and Dispensary.
12. Further experience, since the preparation of this paper, with the

dilaudid-papaverine combination shows it to be more toxic and of no
greater benefit than the codeine papaverine combination.


