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mitted to the hospital in order to arrest, if
possible, the early rapid weight loss. We are
in agreement with Co Tui that the tendency to
catabolism may be counterbalanced by in-
creasing the level of protein intake. Our ob-
jective is to restore muscle mass and strength
as quickly as possible without the deposit of
excess fat. Such fat is a liability in the pres-
ence of weak or paralyzed muscles. When
wasted muscles are to be reconstituted, as in
poliomyelitis convalescence, both the quan-
tities and proportions of all indispensable
amino acids must be adequately supplied in
the daily diet, together with calories, vitamins,
and minerals.

We strive to make the patient ambulatory
at'an early date to enable him to participate
intensively in exercise programs without pre-
mature fatigue, and to assume more quickly
his place in school or work activities. Patient
progress is measured by total urinary nitrogen,
urinary creatine excretions, muscle testing, and
weight readings taken at fixed times daily.

From a nutritional standpoint, our pro-
cedure with poliomyelitis patients includes an
evaluation of the patient’s physical status at
the time of hospitalization, complemented with
urine and blood studies. During the acute
febrile stage, the patient is supplied with all
necessary nutrients by the administration of
glucose and protein hydrolysate parenterally,
and, if the case is severe, blood plasma also.
However, as in other types of nutritional
therapy, good food by mouth, according to
Stare and Thorn?? is the most effective and
satisfying way to administer protein. While
temporary therapy with protein concentrates
of various types is often valuable and even
necessary, it is only a highly nutritional diet
over a long period which will give satisfactory
results. Increasing the amount of protein in
a diet is one of the best general ways to im-
prove a diet. This we accomplish by adding
a daily supplement to the routine hospital
diet (Table I).

Nutritional support should begin when the
patient arrives in the hospital, at the very
onset of the disease, when the patient’s system
is under the terrific stress of the infection.
The protein intake should be supplemented

with fat and carbohydrates. The fat spares
the protein by preventing its consumption for
energy production and the carbohydrate spares
the protein by relieving it of the necessity of
providing carbohydrate. Hoesslin®® found
that the administration of a high caloric diet
led to little increase of weight in protein-
starved individuals if the high calories were
given entirely as fat and carbohydrates. Only
if the protein in the diet was also raised could
they be made to put on flesh.

Hospital patients are frequently on a low
intake not only of proteins but of total cal-
ories.?® The general hospital diets are often
calorically adequate, but according to Pol-
lack and Halpern3® are inadequate in proteins.
This may be further complicated by the pa-
tient's failure to eat all of the food supplied at
each meal, a situation particularly true in a
pediatrics ward. Table II shows the nutrients
in customary “routine” hospital diets. These
are considered inadequate in protein and in
calories.

Hospital diets do not furnish enough pro-
tein to supply the demand created by the
disease process in poliomyelitis. We appreci-
ate that no patient has the stomach capacity
nor the gargantuan appetite to consume 150 to
300 Gm. of protein per day from kitehen-
prepared food. Since Wohl et al.’® have shown
that casein-type protein supplements aid
measurably in antibody formation in hypo-
proteinemic patients, we are able to depend
on this type of supplement to obtain the thera-

TABLE I
Daily Supplement. Added to Routine Hospital Diet
T T QT,,:,:“: T
used in
daily Carbo- Caloric
Supplement mixture Protein Fat hydrate  value
Gm. Gm. Gm.
Fat emulsion 4 oz. 0 48 12 480
*Protein '
powder 2 oz. 42 0 132 2208
Eggs 2 134 104 0 1472
Corn syrup 1 o0z. 0 0 222 8838
Milk 1 qt. 316 38 48 660.4
Totals 87 96.4 954 15972

* Daily supplement drink mixture is best taken cold
after meals and at bedtime. It may be fed by
stomach tube in bulbar cases.
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TABLE 1I
Routine Hospital Diets
S = e - = — - -,-1:;)7;‘71,
Average 24-hr.
Average ages of (‘arbo- Carbo- caloric
weights patients Protein Fat hydrate Protein Fat hydrate intake
Lb. Kg. Years Gm. Gm. Gm. Yo Yo Yo
29 13 1-2 45 70 125 15.5 36.3 482 1310
55 25 3-9 60 75 150 20 40 40 1515
85 39 10-13 75 100 200 15 445 405 2000
110 50 15 85 120 200 15 49 36 2220
TABLE III
Supplemented Diet used in Our Program
Compared with Special Hospital Diet
e —————————— T — = e = - S - ‘:l‘:;:;r
. 24-hour
Diet for 15 yr. old Carbo- Carbo- caloric
11Q Ib. (50 Kg.) of weight Protein Fat hydrate Protein Fat hydrate intake
Gm. Gm. Gm. T/(- T % %
Routine hospital diet 85 120 200 15 49 36 2220
(Table II)
Our supplement added 87 96.4 95.4 212 54.5 243 1597
(Table I)
Total supplemented 172 2164 2954 . 18 51 31 3817
diet used
High protein 144 135 486 16 32 52 3775

high caloric
hospital diet

Note the increase in protein and fat and decrease in carbohydrate in our supplemented diet as compared

with the hospital diet.

Patients find it difficult to consume all of the kitchen-prepared food in a high protein, high caloric hospital
diet. There is less resistance in the feeding of the routine hospital diet plus four or more glasses of cold,

flavored “milk shake” mixture.

peutic benefits of high protein intake. Waife
et al.?® found that patients whose protein in-
take was supplemented by an oral concentrate
preparation stored large amounts of nitrogen.
This avidity for protein reached high propor-
tions in certain chronically ill individuals,
even after months of presumably adequate
protein intake.

A survey of protein supplements was made
and two preparations have been selected be-
cause of their high biologic values and their
palatability. To supply the additional cal-
ories deemed necessary to spare protein, we
selected an oral fat emulsion* which was
readily accepted by a majority of the patients.

On arrival at the hospital, each patient’s
physical status is evaluated, and the nutri-
tional program is arranged. We supply all

* Lipomul®—Upjohn Company, Kalamazoo, Michi-
gan.

necessary nutrients during the acute phase in
the form of glucose, protein hydrolysate, blood,
and sometimes plasma, parenterally, and pro-
tein and fat emulsions orally. After the acute
phase, the patients are put on general hospital
diets which are supplemented with the casein-
type oral protein concentrates.! Each meal
was carefully cvaluated for its caloric value
represented by protein, fat and carbohydrate.
It has been our procedure to check cach tray
as it is taken from the patient for the calories
not consumed, and this aggregate difference
between calories supplied and calories con-
sumed is made up in an extra meal at night.
The protein-vitamin preparations are pre-
sceribed in quantities to attain a level of at
least 4 Gm. of protein per Kg. of body weight,

1Vi-Protinal®—The National Drug Company,
Philadelphia, Pa. Provimalt®—Humanic Brands,
Summit, N. J.
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TABLE 1V

Caloric Value of Supplements
Used in Poliomyelitis

Carbo- Caloric
Supplement Quantity Protein Fat hydrate . value
Gm. Gm. Gm.

Fat emulsions 1 oz. 0 12 3 120
(Lipomul®) 0 15 36 150
(Ediol®)

Protein powder 1 oz. 21 0 6.6 110
(Vi-Protinal®) »

(Provimalt®)

Egg ’ 1 6.7 52 0 74

Corn syrup 1 oz. 0 0 222 89

Milk 1 qt. 316 38 48 660

Nutmeg, vanilla, chocolate, or any other flavoring agent may be used. Shake thoroughly and serve cold.

fortified with oral fat emulsion to supply
about 500 calories in addition to that obtained
from the kitchen-prepared food (Table III).

The excellent cooperation of the nursing
staff and the dietitians has made it possible
for us to have a daily record of actual food
consumption for each patient. We have
achieved daily protein intakes up to 300 Gm.
with very little or no patient resistance. The
oral fat emulsion was added to milk with the
protein-vitamin preparation. There were
some complaints of fullness of the stomach,
but this was not a serious problem.

Because of the early loss of weight (we have
observed an average loss of 10 to 40 lb. during
the first three to six weeks), it is imperative to
start intensive feeding as soon as the patient is
admitted to the hospital. As a result of our
nutritional program, we have succeeded in
having a large number of our patients main-
tain or gain weight during their hospitaliza-
tion. This program is continued in ambula-
tory patients until maximum muscle strength
and function have becn attained. It must be
emphasized here that our object is not to have
the patient gain weight per se, but rather to
maintain his muscle strength without the de-
posit of excess flabby fat.

It is important that the high protein intake
program be carried over into the home care
of the patient (Table IV). Not only should
the family be instructed in the methods of
preparing high protein foods and warned to
withhold sweet drinks and candy from the

patient, but should also be instructed in the
importance of continuing the supplemental
protein feeding as part of the diet, especially
with those patients who continue therapeutic
exercises. It will definitely aid if the family
fully understands the particulars of the pa-
tient’s need for protein.

CAPILLARY PERMEABILITY

Capillary permeability may be increased in
poliomyelitis as a result of the infection or
the toxemia of the infection. According to
Harrell and Aikawa 37 intelligent management,
with attention to alterations in the permeabil-
ity of membranes, will lessen the severity of
the patient’s resistance to his infection, and
will shorten convalescence.

There are a number of reports?®4¢ to indi-
cate that Hesperidin, a flavonone derived from
citrus fruits, combined with vitamin C, when
used in adequate doses, corrects the increased
capillary- fragility and permeability found
with various disease entities. On the basis of
these reports, we have been using Hesperidin-
C®f from 8 to 12 tablets or capsules daily, in
all of our poliomyelitis patients. We intend
to pursue this phase of our procedure further
in a future study.

CoxNcLusIoNs

Since the institution of our nutritional pro-
gram we have arrested the loss of body weight

t Hesperidin-C® (Hesperidin, 50 mg., Vitamin C, 50
mg.)—The National Drug Company, Philadelphia 44,
Pa, '
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at a much earlier date in the process of the
discase than has herctofore been observed, and
have succeeded in having our patients retain
their normal weight, yes, cven gain weight,
during their hospitalization. It is our impres-
sion that our therapeutic procedure emphasiz-
ing nutrition in the management of polio-
myelitis has resulted in superior clinical results
as evidenced by reduced severity of the acute
phase, minimal weight loss, minimal disabling
muscle atrophy and ankylosis, accelerated con-
valescence, reduced incidence for corrective
surgery, and favorable results in functional
restoration of affected parts.

We are in agreement with Elkins*® that the
responsibility for care of the poliomyelitis pa-
tient should be entirely in the hands of the
physician. Treatment must be highly indi-
vidualized and adapted to the patient’s needs.
The poliomyelitis patient is justified in feeling
that his physician should be one who has
studied the anatomic function of normal
muscles, who has seen many forms of paralytic
disabilities, and who can apply wisely his
knowledge and experience.

The importance of nutrition is well expressed
by Whipple and Madden,*® who stated: “The
circulating plasma protein is the medium of
exchange and the body is solvent just so long
as there are adequate proteins supplied for
any emergency. When the body becomes in-
solvent, there may be foreclosure due to dis-
ease, infection, or injury.” It is to keep the
body solvent in poliomyelitis that we stress the
importance of therapeutic nutrition.

The tremendous importance of maintaining
optimal muscle metabolism by correcting the
underlying biochemical and physiologic dis-
turbance should be emphasized. Success stems
from directing attention to early ambulation,
to muscle relaxation by curarization and an
active exercise program, to extended medical
supervision—and particularly to therapeutic
nutrition.
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RESUMEN

La nutricién en la poliomielitis

Con la institucién precoz de su régimen
nutritivo en el tratamiento de la poliomielitis
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el autor ha conseguido suspender la pérdida
de peso de sus pacientes a una fecha mucho
mas temprana en el curso de la enfermedad de
lo que s¢ habia observado antes, e incluso ha
logrado el mantenimiento del peso normal y
aun un aumento ponderal en sus pacientes
hospitalizados. Asimismo ha notado: reducida
severidad de la fase aguda; minimum de
atrofia incapacitante de los musculos y de
anquilosis; acelerada convalecencia; reducida
incidencia de cirugia correctiva; y resultados
favorables en la recuperacion de los 6rganos
afectados.

El autor insiste en la importancia de un
6ptimo aporte de proteina v el mantenimiento
asi del metabolismo por la correccién del dis-
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turbio bioquimico y fisiologico subyacente.
Ya en la fase aguda se administran todos los
nutrimentos esenciales: glucosa, hidrolizados
de proteina, sangre, y a veces plasma (por via
parenteral) ; proteina y emulsiones de grasas
(por via oral). Terminada la fase aguda, se
suplementa a la dieta hospitalitaria con con-
centrados de proteina, tipo caseina, por via
oral. Los preparados de proteina y vitaminas
se dan en cantidades capaces de lograr el nivel
minimo de 4 gramos de proteina por kilo de
peso, y se les afiaden emulsiones de grasas
hasta proveer unas 500 calorias ademas de las
provistas por las comidas. Con tal régimen
se ha conseguido un consumo diario de hasta
300 gramos de proteina.

Research—an Attitude

“The conventional :cture of the research worker is that of a rather austere
man in a white coat wi. a background of complicated glassware. My idea of a
research worker, on the « er hand, is a man who brushes his teeth on the left side
of his mouth only so as t. <e the other side as a control and see if tooth-brushing

has any effect on the incic ce of caries.”

—R. Platt. British Medic .Journal, March 14, 1953.

Th Art of Observation

“Fascination of the present 1y medical student and his teachers with rubrics
and rituals of science, techniqu ¢« and laboratory procedures has left the less
spectacular and certainly far frc » miraculous gleanings of observation for the
few remaining physicians, perhaps ve should call them medical recluses, who are
natural historians of disease.

“Research is not initially an. not necessarily a thing of apparatus and
abstruse formulae. The incubus « * technical virtuosity, unillumined by the
constant refreshment of bedside ob. rvation and questioning may slow rather
than speed the progress of medicine. But equally true is the limitation of mere
observation, which cannot quest beyo. ¢ the brilliance of a Vesalius to the genius
of a Harvey or Bernard. Observation must arouse speculations which give birth
to hypotheses, which in turn require e. seriments to judge them, be they right or
wrong. The historic logic of investigai 'n demands that it arise from 1deas, not
from tools. And ideas come from obs “vation and thoughtful contemplation.”
—William B. Bean. Quarterly Bullet_, of Northwestern University Medical
School 27: 89, 98, 1953.
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