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IT 1s Now well recognized that severe protein
malnutrition in children is an almost uni-
versal problem in the so-called underdeveloped
areas of the world. It occurs most frequently
in the young child soon after weaning due to
the failure of the parents to introduce proper
complementary feeding and to provide an ade-
quate substitute for the protein of breast milk
after weaning.

When, despite a lack of adequate protein in
the diet, the child receives sufficient calories
from sugar and starchy foods, the result is
“classic”’ or ‘‘sugar baby’’ kwashiorkor. Only
a very few of the many areas in which protein
malnutrition in children is a serious problem
report this type; far more frequently there is
also an acute or chronic deficiency of calories
and the combined deficiency produces the so-
called marasmic type of kwashiorkor. The for-
mer represents an easier treatment problem
since subcutaneous fat is well retained and
marked tissue wasting is not present. A diet
rich in protein of high biologic value readily
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cures it without much need for supporting
measures.!

Neither of the two conditions should be con-
fused with simple starvation or marasmus
which represents a different etiopathogenic
problem. Marasmus occurs when there is a
severe dietary deficiency of both protein and
calories; the child does not show the loss of
enzyme activity, apathy, and anorexia found
when the deficiency of protein is more marked
than that of calories. Perhaps the starved
child has been living on its own tissues and in
this sense has been consuming protein of good
quality. At any rate there is increasing evi-
dence that there are important physiologic and
biochemical differences between kwashiorkor
in any form and classic marasmus.! The
treatment of the ordinary case of marasmus is
essentially the same as that for mild kwashior-
kor without serious electrolyte imbalance and
will not be discussed further in this paper.

The marasmic form of kwashiorkor is also
associated with severe tissue wasting and loss
of subcutaneous fat and generally shows dehy-
dration despite the edema.2—® Moreover, these
cases are likely to have an infection which has
helped to precipitate the acute form of the dis-
ease. Treatment in these cases becomes a far
more complex problem, involving restoration of
fluid and electrolyte balance and combat of in-
fection, as well as refeeding. In Central
America, as in most other areas in which kwash-
iorkor is prevalent, the “classic’” form is almost
never seen. The present paper outlines the
management of cases of marasmic kwashior-
kor with the observation that in *“‘classic’ cases
many of the measures indicated may be un-
necessary. No detailed description of the

‘characteristics of kwashiorkor is attempted,
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since these have been adequately reviewed.”8
Similarly, the biochemical responses to treat-



September—October 1957 ]

ment have been reported in detail elsewhere,1°
and the problems of prevention extensively dis-
cussed.1t12

GENERAL MEASURES

Children with kwashiorkor are very suscep-
tible to infection and should be separated from
other patients on admission to the hospital to
protect them from cross infection. As com-
pared with the recovery of children admitted to
a large open ward, the relative isolation pro-
vided by individual cubicles in small hospital
wards improves the rate of recovery of kwash-
iorkor patients, even without the introduction
of strict isolation technic.!°

The skin of the child with kwashiorkor is
likely to be excoriated and to require good
nursing care to control secondary infection of
the involved areas. If the child's position is
not frequently changed, decubitous ulcers are
likely to develop and bronchopneumonia is
also a more serious hazard. Since these chil-
dren are initially extremely apathetic and will
ordinarily stay in a position without moving,
this must be taken into consideration by the
nurses and other ward attendants. These
patients are also susceptible to cold and must
be kept well covered.

When kwashiorkor patients are given only
routine attention by the hospital staff, recovery
is much slower than when they can be given
special attention. Extreme patience is re-
quired on the part of the nursing staff, par-
ticularly in the feeding of children during early
treatment. These children are usually ex-
tremely anorexic and will not ordinarily eat
well enough of their own accord for satisfac-
tory recovery.

MEDICAL HISTORY AND PHYSICAL EXAMINATION

The medical history and physical examina-
tion must be sufficiently thorough to determine
the type and severity of case, character, and
degree of dehydration as well as the presence of
any kind of infection It is obviously impor-
tant to know about the possible presence of
pneumonia, tuberculosis, meningitis, malaria,
amebiasis, infectious diarrhea, conta gious
diseases of childhood, and other conditions re-
quiring immediate attention if normal recovery
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is to be obtained. Information as to the medi-
cal and dietary history will also be of help in
giving instructions to the parents designed to
prevent a recurrence after discharge from the
hospital.

LABORATORY PROCEDURES

Of immediate practical necessity are assays
of serum protein or serum albumin and routine
stool, urine, and hematologic examinations.
The serum protein or albumin determination
gives a general idea of the severity of the pro-
tein deficiency and is the most convenient lab-
oratory means for estimating response to treat-
ment. The determination of the urine volume,
density, and pH helps to evaluate the dehydra-
tion and electrolyte imbalance. Microscopic
examination of the urine sediment may reveal
a urinary infection which requires prompt
treatment. A wurine examination will also
serve to detect renal disorders which may be
responsible for edema. The severity and type
of the anemia should be determined as a guide
to supplementary therapy. An elevated white-
cell count is of little value since even mildly in-
fected cutaneous lesions can be expected to
produce a leukocytosis, but the occasional oc-
currence of leukopenia, even in the presence of
frank infection, is a grave sign.

Even without mention of the many labora-
tory determinations of research interest there
are a number of additional procedures of value.
In cases with severe dehydration, the determi-
nation of urine chloride, of CO. combining
power in the blood, and of serum chloride and
potassium will often lead to a more rational
management of the case and may save addi-
tional lives, although admittedly these determi-
nations are not ordinarily available where
kwashiorkor is a major problem. Either
pseudo-cholinesterase or serum amylase can be
profitably followed as a further measure of re-
covery, although each gives essentially the
same information with ordinary therapy as the
serum protein.

The stool examination should indicate the
presence or absence of amebiasis so that this
complication may be treated immediately.
Stool culture for the identification of patho-
genic bacteria may be of value since Shigellosis
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should also receive prompt and effective treat-
ment. Because routine antibiotic administra-
tion is recommended, radiographic examina-
tion of the chest is not considered essential.
However, bronchopneumonia is a frequent
cause of early death in kwashiorkor and it is
often virtually impossible to detect it by physi-
cal examination alone.!®* A radiograph of
the chest gives added confidence when broncho-
pneumonia is shown not to be present and en-
courages additional caution when it is found.
It is also desirable for the detection of the not
infrequent case in which pulmonary tuberculo-
sis is a serious complication. For this reason
also, a tuberculin test during the child’s hos-
pital stay is indicated, although the possibility
of a false negative skin reaction in severe mal-
nutrition makes it unreliable until substantial
recovery has occurred.!®

INITIAL THERAPY

The problem of severe dehydration and elec-
trolyte imbalance has long been studied in
connection with diarrheal disease. There is
the further complication, however, that protein
malnutrition alone, even in the absence of
diarrhea, produces a deficiency of potassium
and an imbalance of other electrolytes with an
accompanied shift in the content of the fluid
compartments.’6~18 Tt is increasingly recog-
nized that a major problem in the early manage-
ment of kwashiorkor is the correction of the
often severe dehydration and electrolyte im-
balance found on admission, but there are few
detailed studies to serve as a guide to rational
therapy. We would suggest the following pro-
cedures.*

Mild Electrolyte Imbalance

(Frank kwashiorkor with no clinical signs of
dehydration; no vomiting; diarrhea not
severe.)

In very mild cases adding sufficient potas-
sium chloride to provide a total of 4 to 6 meq of

* In the preparation of this Section we have been
greatly aided by the information presented at a Sym-
posium entitled Seminario sobre Desequilibrio del Agua vy
Electrolitos by Drs, F. Gomez, J. Cravioto, S. Frenk,
G. Gordillo, and R. Ramos Galvan at the III Congreso
Centroamericano de Pediatria y VII Congreso Nacional
de Medicina held in Guatemala, November, 1856.
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potassium per body weight daily is sufficient.
One gram of potassium chloride provides 13.4
meq and whole milk contains about 40 meq per
liter.

In ordinary mild cases, we find it convenient
for the first two to three days to add the major
anions and cations in appropriate proportions
to the milk formula, the amounts depending
on the clinical condition of the child.* At the
end of this time the electrolytes of the normal
diet are sufficient to complete the correction of
any remaining imbalance. In some of these
children who present marked abdominal dis-
tention, it is desirable to increase the potassium
intake, if adequate diuresis is present, by the
direct addition of potassium chloride to the salt
mixture incorporated in the milk formula. The
total amount of potassium recommended is in
the range of 10 to 12 meq per kg daily. Thisis
on the assumption that less than half the in-
gested potassium may be absorbed in some cases
and that the average absorption is not greatly
over this.

Moderate and Severe Electrolyte Imbalance

(Kwashiorkor with marked clinical signs of
dehydration).

(a) Associated with Moderate to Severe Diar-
rhea: The basic problem is severe dehydration,
hyperosmolarity, metabolic acidosis, and mul-
tiple anion and cation loss, especially of potas-
sium. As soon as possible after admission,
the child should be given a buffered hypotonic
solution intravenously to counteract the acido-
sis and hyperosmolarity as well as begin the
correction of the dehydration and oliguria.
If laboratory facilities for determining CO,

* We have generally used 40 to 80 g of Lytren®
(Mead Johnson & Co.), of which 80 g provides the
following meq: sodium, 50, potassium, 20, calcium, 4,
magnesium, 4, citrate, 50, sulfate, 4, chloride, 30,
phosphate, 10, and lactate, 4.

When suitable commercial preparations are not
available, the following mixture will prove satisfactory:
Lemon juice, 100 ml, CaCQO,, 0.5 g, NaCl, 0.5 g, KC],
2.0 g, NaHCO;,, 4.2 g, sugar, 50 g, water to 1,000 ml.
It will provide the following meq: Na®t, 59; K+, 27;
Ca**, 10; Cl—, 35b; citrate™™— 78. The dosage is
120 to 200 cc per kg given in frequent small amounts
throughout the day varying with the state of hydra-
tion.
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combining power and serum electrolytes are not
available, this therapy must depend on clinical
observation and experience.

We recommend a so-called 1-2-3 solution® of
one part of !/s molar sodium lactate, two parts
of Ringer’s solution,] and three parts of 5 per
cent glucose. The lactate in this solution com-
bats the acidosis, the glucose diminishes the ke-
tosis and the Ringer’s solution, which contains
6 meq of calcium and 4 meq of potassium per
liter, helps to correct the hypocalcemia and
potassium depletion. The dosage varies from
40 to 50 cc per kgl administered intravenously
at a rate of 40 to 50 drops per minute.

In most cases diuresis begins after the pre-
ceding treatment has been administered. (If
not, the solution can be continued some hours
longer if a slower rate is employed.) Itis then
advisable to continue with Darrow’s solution$
more slowly, approximately 20 to 25 drops per
minute at a dosage of 90 to 110 cc per kg per
day, and to give additional 5 per cent glucose in
either normal saline or Ringer’s solution to
help replace the total water loss. It is usually
necessary to give between 150 and 200 cc of
fluid per kg in the first 24 hours. Close and
frequent examination is required to guide this
therapy, since clinical signs and the diuresis
are the best indices of the amount required.
Oral feeding should begin as soon as the pa-
tient’s condition permits, often within a few
hours after admission.

(b) Associated with Moderate to Severe Vomil-
ing as well as Diarrhea: These cases are rare,
but may present a slightly different problem
due to the loss of hydrochloric acid from the

* If facilities are not available for preparing this
solution, the Ringer-lactate solution of Hartmann
can be used, which, however, supplies less lactate. It
contains per 1,000 ml: NaCl—6.0 g, KC1—0.3 g,
CaCl;—0.2 g, and Na lactate—3.1 g.

t Although normal (0.9 per cent) saline can also be
employed, Ringer’s solution is better. It contains per
1,000 ml: NaCl—8.5 g, KCI—0.3 g, and CaCl,—0.2 g.

1 Many authors advocate the technically more correct
procedure of calculating dosage on a surface area basis.
With the abnormal weight relations in kwashiorkor due
to edema and marasmus and the variation in appropri-
ate dosage with the individual, we doubt whether this
extra step is justified.

¥ Darrow’s solution contains per 1,000 ml; NaCl—
3.0 g, KC1—2.7 g, and NaHCO;—4.4 g.
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stomach and the superimposition of metabolic
alkalosis on the fluid and electrolyte disturb-
ances discussed previously. If vomiting has
been sufficiently acute to produce alkalosis, the
sodium lactate is omitted from the solution
given, The remainder of the treatment is es-
sentially the same.

It is important, however, to point out that in
children suffering from edema, especially when
this condition is associated with dehydration
through diarrhea and/or vomiting, derange-
ments of the fluids and electrolytes equilibrium
are very complicated and not yet clearly un-
derstood. Consequently these imbalances are
difficult to correct. Metcoff ef al.!® have found
hypotonicity associated with intracellular
edema and suggest the possibility of successful
use of hypertonic solutions in these cases. We
feel, however, that the use of such solutions
has not been as yet critically studied and it
might well be that it may prove dangerous in
some instances.

Use of Antibiotics and Chemotherapy

Even when infection is not initially present,
the susceptibility to infection of the child with
kwashiorkor is so great that routine antibiotic
therapy is recommended. It is important to
realize that in severe kwashiorkor neither fever
nor elevated white-cell count may develop,
even when the infection is severe; the child
seems to lose his ability to respond to infection
in these classic ways. Our experience sug-
gests that a high percentage do have infection
present even though it may not be obvious
upon initial clinical examination. This is
particularly true for bronchopneumonia which
is a frequent autopsy finding even when clini-
cally undetected.314

It is our practice to give£00,000 to 1,200,000
units of crystalline penicillin daily intramus-
cularly every four hours for at least the first
24 hours, and then change to long-acting peni-
cillin in a doses of 300,000 to 600,000 once
daily for six to eight days.

We have not tried ‘‘broad-spectrum’ anti-
biotics because of their known tendency to pro-
duce diarrhea and/or vomiting in children, and
because of the theoretic possibility of encourag-
ing fungus infections and staphylococcal di-
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arrhea. Both chloramphenicol and sulfadia-
zine have been used routinely by other authors.

If either malaria or amebiasis are diagnosed,
specific therapy is given at once. Similarly,
when acute bacillary dysentery due to Shigella
can be specifically identified, sulfadiazine or
chloramphenicol 1s given.

Initial Diet

It is of general practice to give half-skim
milk, although most of the African workers
have used skim milk in the early treatment of
kwashiorkor,?2! and the successful use of whole
milk has been reported from Mexico.?2 When
either half-skim or whole milk i1s used, the
diarrhea is better controlled if the milk is acid-
ified to produce a finer curd.* Half-skim milk
gives a slightly higher fat and calorie intake
without significant reduction in the protein.
Not only i1s there no contradiction to a moder-
ate fat intake in either diarrhea in general or
the diarrhea of kwashiorkor in particular, but
on the contrary, the inclusion of fat in the ther-
apeutic diet for these conditions has been
strongly recommended.?*%4

For the first 24 hours we employ the milk
diluted with water to half strength but with
5 per cent sugar added and give either 120 cc
every two hours (eight times a day) or, if not
well tolerated, 60 cc every hour (16 times a
day). If large single volumes are given, there
is a risk of producing an acute dilatation of the
stomach or of provoking vomiting. Not in-
frequently, it is necessary to resort to gastric
intubation due to the extreme anorexia of the
child and inability of the nurse to persuade him
to accept sufficient formula. With the use of
a polyethylene tube we have encountered no
complications from this procedure, and the tube
can be left in place for several days, if necessary.
This initial diet supplies only 1 to 2 g of pro-
tein and 30 to 60 cal per kg during the first
24 hours.

If it is well tolerated, the concentration
should be increased to three-quarters strength
during the second 24 hours and to full strength
by the third or fourth day. In the meantime,

* Six cc of lactic acid or 20 cc of lemon juice added
drop by drop to 1,000 cc of the milk with constant
stirring.
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the amount of formula given is increased as
rapidly as tolerated to 180 cc every three hours
six times daily, and then to 240 cc at the same
intervals five times daily, so that the child is
receiving approximately five g of protein and
100 cal -per kg by the fourth to sixth day. If
the child will accept solid food, it is desirable to
give half a banana twice a day as early as the
second or third day as a source of well-tolerated
calories which does not increase the diarrhea.
If the child is hungry he can soon be given a
whole banana twice a day. While we have
utilized calcium caseinate without difficulty,
as recommended by Dean,? we have abandoned
its use because the foregoing regimen alone has
given an adequate response.

Role of Plasma and Blood Transfusion

Whole blood transfusion is widely recom-
mended and employed for the initial treatment
of severe kwashiorkor. As our experience with
the management of these cases has grown, we
have come to use transfusion very rarely, and
now believe that except for severe anemia, it is
indicated only when the child’s life seems in
danger from collapse or shock produced by
severe dehydration or toxicity due to infection.
In these cases blood or plasma should be con-
sidered a necessary part of the treatment
scheme. Usually 10 to 20 cc of whole blood
per kg is sufficient or, if not available, 20 to 30
cc per kg of plasma can be given. Larger
transfusions can cause too fast a loss of edema
with more rapid circulatory changes than the
child can tolerate. As protein sources, neither
plasma nor intravenous or oral protein hydroly-
sates are necessary or justified.

Role of Enzyme and Lipotropic Preparations

Despite the reduced duodenal enzyme ac-
tivity in kwashiorkor, milk protein is satisfac-
torily absorbed from the beginning,?% and
enzyme recovery is very rapid.!*#® There i1s
no reason to believe that the administration
of enzyme preparations will have a significant
effect on promoting recovery. Much the same
comment applies to the various lipotropic
preparations recommended. Liver fat dis-
appears rapidly with milk treatment alone and
we regard the supposed advantages of adminis-
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tering methionine and choline preparations as
unsubstantiated.

FURTHER TREATMENT

During the second week of therapy whole
non-acidified milk is gradually introduced and
the amount increased to supply approximately
7.0 g of protein per kg. With two bananas a
day and 120 cc of orange juice, the total calo-
ries are brought to approximately 130 per kg.
During the second or third week of hospitaliza-
tion, green and yellow vegetables are added.
During the third or fourth week, depending
upon the appetite and progress of the child,
meat, eggs, cereals, and bread are added. At
the end of one month of hospitalization the
child should receive a varied and balanced diet
which contains all necessary vitamins and min-
erals in physiological amounts. By this time
the protein intake should average 5.0 to 6.0 g
per kg and the caloric intake 140 to 150 per kg.

At the time of admission some of the children
with kwashiorkor show a microcytic hypo-
chromic anemia due to iron deficiency. The
remainder have a normocytic or macrocytic
anemia which very frequently becomes micro-
cytic as treatment proceeds because iron be-
comes limiting.’® The therapeutic diet sug-
gested above, although adequate to supply ordi-
nary iron requirements, does not replete iron
reserves sufficiently rapidly for optimum hema-
tologic response. We therefore recommend the
oral administration of iron in a dosage of 300
mg of ferrous sulfate once or twice daily de-
pending upon the severity of the anemia. This
should be started during the second week or as
soon thereafter as diarrhea stops and is usually,
but not always, well received. A suitable
preparation of iron for intramuscular adminis-
tration would seem appropriate for use wher-
ever oral therapy is not well tolerated, although
we have not had personal experience with it.

When ocular lesions are present, it is wise to
give supplementary vitamin A daily from the
time of admission. No other supplementary
vitamins need be given either parenterally or
orally, even if the child presents signs suggest-
ing other specific vitamin deficiencies. There
is evidence that early vitamin B-complex ad-
ministration in high doses may be distinctly
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harmful.2? After satisfactory recovery has
taken place, the child should receive adequate
treatment for such intestinal parasites as may
be present.

VEGETABLE PROTEIN MIXTURE

There is sufficient evidence to conclude that
a properly selected and prepared mixture from

~ vegetable protein sources can be used for

the treatment of kwashiorkor.122530.31  These
studies have had as their object the testing of
vegetable protein combinations to be used for
the prevention of kwashiorkor and do not
necessarily represent the most convenient
method of treatment. Nevertheless, where
adequate supplies of milk are not available,
there 1s no reason why vegetable mixtures may
not also be used. The difficulty lies only in
being sure that the particular combination
available is really safe and effective.

PSYCHOLOGIC FACTORS IN RECOVERY

At the time of admission the child is generally
profoundly apathetic and anorexic and when
aroused is hyperirritable. He has generally
arrived at this state after a long period of neg-
lect and frustration.’%33 It is important from
the beginning to try to give the child attention
and to treat him sympathetically and with
understanding. An effort should be made to
arouse the interest, curiosity, and sociability
which should characterize children of this age.
In general, these children are backward in their
psychomotor development. Attention to their
speech, walking, and play brings about better
cooperation with the therapeutic regime and
more rapid recovery. Cheerful surroundings
and a friendly attitude on the part of the staff
as well as the provision of a few toys and a play
area mean a great deal.

PREVENTION OF RELAPSES

The prevention of a relapse begins when the
child is given a balanced diet and learns to ac-
cept green and yellow vegetables, meat, eggs,
and other components of a varied diet. Ad-
vantage should be taken of the visits of the
parents to explain to them the purely dietary
nature of the treatment and the fact that a
poor diet was responsible for the development
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of the disease in their child. The parents can
usually be convinced of the necessity of giving
the child an improved diet after its discharge
from the hospital. In our own experience at
least, recurrences are not only very rare when
there has been an opportunity to indoctrinate
the parents, but also the child on successive
follow-up visits is frequently in better physical
condition than other children of the same age
in the neighborhood.

Whenever possible, arrangements should be
made for the child to be brought back at regu-
lar intervals for re-examination, preferably
monthly for the first three to six months and
quarterly thereafter. This gives a further
opportunity to check on the diet provided by
the parents and to give additional instruction
to them. An opportunity is often presented
at this time for examination of other children
in the family and for giving advice on their
care and on the better use of the family income
for food purchases. Much can also be gained
if the parents can be persuaded to continue
giving a good diet, even if diarrhea should de-
velop. The customary withdrawal of solid
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food and administration of purgatives in such

an event poses a constant threat to the re-
covered child.

GENERAL COMMENTS

The recommended treatment of uncompli-
cated but severe protein malnutriton (kwashior-
kor) in children without pronounced diarrhea
is almost entirely dietary. The principles of
treatment of this syndrome are summarized in
Table I. The problems of initial management
derive from complications such as diarrhea,
water and electrolyte imbalance, and infection,
and from the usual but not invariable accom-
paniment of a significant degree of marasmus.
Acute vitamin-A deficiency and severe anemia
may also be associated problems. Detailed
suggestions for handling these complications
and related deficiencies have been given, but
the general problems of hospital care should be
mentioned further.

The child is particularly susceptible to both
respiratory and enteric infections and should
be protected from these as much as is practical,
as well as from thecontagiouschildhood diseases:

TABLE 1

Summary of the Therapeutic Regimen Recommended for Kwashiorkor
(Marasmic Type)

First 24 hours Second to fourth day | First to second week |Second to fourthweek| Convalescence
Fluids and elec-| Electrolyte im- Electrolytes or K added . to — —
trolytes balance, K added to the formula
Mild: Electrolyte formula if necessary
solutions orally| Continue in-
Moderate to travenous
severe: intra- electrolyte
venous electro- solutions
lyte solutions
Antibiotics Crystalline peni- Long-acting Long-acting — —
cillin, 600,000 penicillin, penicillin,
1,200,000 300,000~ 300,000~
units/day 600,000 units/ 600,000
day units/day
Proteins g/kg/- 1-2 2-5 5-7 5-7 5-6
day
Calories kg/day 30-60 60-100 100-130 130-150 140-150
Ferrous Sulfate
orally mg/day — — 300-600 300-600 300-600
Diet Half-skim acidi- Half-skim Whole milk Same plus Balanced high
fied milk, half- acidified milk plus banana, meat, eggs, protein-
strength 3/, to full orange juice, cereals high calorie
strength vegetables diet
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infections of any kind are likely to retard re-
covery and may endanger the life of the child.
Often a small hospital unit can do a better job
than a large one since the facilities required for
treatment are not specialized and the child 1s
likely to receive more individual attention and
less exposure to cross infection in the former.
Figure 1 portrays the complete recovery pos-
sible with the treatment recommended.

Careful attention to the details of the thera-
peutic regimen outlined will result in large
savings to hospital administrators. Routine
blood transfusion, parenteral vitamins, en-
zymes, and amino-acid preparations are ex-
pensive and quite unnecessary; eliminating
their use can result in substantial savings.
Even more important is the cost of prolonged
hospitalization. The duration of hospitaliza-
tion in the Guatemala General Hospital has
been found to be much longer than for cases
treated under our supervision in a nearby well
run hospital under the auspices of a private
charity. Furthermore, the condition of the
children at the time of discharge from these
private hospitals i1s consistently better despite
the shorter treatment period. We believe
that the more favorable response of children
in the private institutions was due to a combi-
nation of more attention to the diet actually
consumed by the child, reduced exposure to
secondary infections, and more concern for sur-
roundings and the psychologic aspects of care.

Although beyond the formal scope of this
paper, better outpatient care could reduce the
number of cases requiring hospitalization.
Cursory dietary instructions to the mother,
which are beyond both her comprehension and
economic resources, are of little value. Even
worse 1s the treatment of diarrhea by the physi-
cian without any attention to the early or dis-
tinct signs of malnutrition which may be pres-
ent in the patient. In some areas of the world
most children in lower economic groups are in a
state of pre-kwashiorkor; in these children
diarrhea may have serious consequences and
often leads to the development of outright
kwashiorkor. The prevention and proper man-
agement of diarrhea thus play an important
part in prophylaxis.

The prophylaxis of kwashiorkor cannot be
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IFig. 1. A 17-month-old boy is shown on the left at the
time of his admission to the hospital with moderately
severe kwashiorkor and at the right at the time of dis-
charge from. the hospital. Good recovery took place
in this child in 5 weeks.

left to public-health workers alone; physicians
charged with outpatient care should help to
prevent hospitalized cases by realistic dietary
mstructions to parents with malnourished
children. They should also see that children
attending outpatient clinics who develop
kwashiorkor are hospitalized before they de-
velop dangerous therapeutic complications
which require costly and prolonged hospital
treatment.

SUMMARY

Detailed suggestions for the treatment of
children with severe protein malnutrition
(kwashiorkor) are given. These include atten-
tion to the fluid and electrolyte imbalances
which are likely to characterize the acute case
due to secondary complications and instruc-
tions for beginning treatment with frequent
feedings of milk diluted to half strength. One
to 2 g of protein and 30 to 60 cal per kg are
given in the first 24 hours and the strength and
amount of milk increased to provide 5 g of pro-
tein and 100 cal per kg by the end of the first
week. Bananas, fruit juice, meat, eggs, vege-
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tables, and cereals are gradually added to give
a diet throughout most of the recovery period
containing 5 to 7 g of protein and 130 to 150 cal.

Penicillin is given routinely for the first eight
to ten days and supplementary iron therapy is
started after one week has elapsed. Vitamin
A is given when serious ocular lesions are pres-
ent and whole blood transfusion may be neces-
sary in the rare case of collapse, shock, or
severe anemia; no other vitamins or minerals
and no special enzyme or lipotropic prepara-
tions are indicated. The importance of pro-
tection from infection and the need for sympa-
thetic and understanding care are stressed.
The cost of hospitalization of kwashiorkor
cases can be drastically reduced by eliminating
the use of costly proprietary preparations and
by greatly shortening the hospital stay through
close attention to the principles of treatment
described.

REFERENCES

-y

. JeLLirre, D. B., Bras, G., and StuartT, K. L.:
Kwashiorkor and marasmus in Jamaican in-
fants. West Indian Med. J. 3: 43, 1954,

2. Brock, J. F., and AuTtrET, M.: Kwashiorkor in

Africa. FAO Nutritional Studies No. 8 Rome,

Italy, 1952. WHO Monograph Series No. 8,

Geneva, 1952.

3. VAN DER SAR, A.: Incidence and treatment of
kwashiorkor in Curacao. Docum. Neerl. et
Indonés. Morbis Trép. 3: 25, 1951.

4. GopraLaN, C.: Kwashiorkor in Uganda and Coonoor
(A comparison of some salient aspects). J. Trop.
Pedialrics 1: 206, 1956.

5. DEMAEVER, E. M., and VANDERBORGHT, H.:
Evolution de la cotirbe pondérale et de certains
contituants biochimiques et hématologiques du
sang dans le kwashiorkor. A#nn. Soc. Belge
Méd. Trop. 34:417, 19564.

6. AUTRET, M., and BEHAR, M.: Sindrome Policaren-
cial Infantil (Kwashiorkor) and Its Prevention
in Central America. FAO Nutritional .Studies
No. 13. Food and Agriculture Organization of
the United Nations, Rome, 1954.

7. TrowerLL, H. C., Davigs, J. N. P., and DEgaN,
R. F. A.: Kwashiorkor, ed. 1, Edward Arnold,
London, 1954.

8. Scrmmsuaw, N. S, Bemar, M., Arrovave, G,
Vireri, F., and Tejapa, C.: Characteristics of
kwashiorkor (sindrome pluricarencial de la
infancia). Fed. Proc. 15:977, 1956.

9. DeAN, R. F. A., and Scuwartz, R.: The serum
chemistry in uncomplicated kwashiorkor. Brit.
J. Nutrition 7: 131, 1953.

[Vol. 5, No. 5

10, ScrimseAw, N. S., Bruar, M., Arrovavg, G,
Tejapa, C., and Viteri, F.: Severe protein
malnutrition (kwashiorkor) in children and its
response to protein therapy. J. A. M. 4.
164: 555, 1957,

11. ScriMsHAW, N. S., BEHAR, M., VITERI, F., ARRO-
vaveE, G., and Tejapa, C.: Epidemiology and
prevention of severe protein malnutrition
(kwashiorkor) in Central America. Am. J. Pub.
Health 47: 53, 1957.

12. BEHAR, M., VITERI, F., BRESSANI, R., ARROYAVE,
G., Squiss, R. L., and ScrimsHaw, N. S.:
Principles of treatment and prevention of severe
protein malnutrition in children (kwashiorkor).
Ann. New York Acad. Sc., 1957. (To be pub-
lished.)

13. GoMEz, F., Ramos GaLvaN, R., FRENE, S., Cra-
vioto, M. J., CHuavez, R,, and VasQuUgz, J.:
Mortality in second and third degree malnutri-
tion. J. Trop. Pediatrics 2:77, 1956.

14. Tejapa, C., BEnaR, M., and ConrFiNo, E.: Estudio
clinico patologico de las bronconeumonias en el
nifio desnutrido. Revisla del Colegio Médico
de Guatemala 7: 134, 1956.

15. KOLMER, J. A.: Clinical Diagnosis by Laboratory
Examinations. ed.2. Appleton-Century-Crofts,
New York, 1949.

16. HawnseN, J. D. L., and Brock, J. F.: Potassium
deficiency in the pathogenesis of nutritional
oedema in infants. Lancet 2: 477, 1954.

17. CannoN, P. R., Frazier, L. E., and HUGHES,
R. H.: Sodium as a toxic ion in potassium
deficiency. Metabolism 2:297, 1953.

18. TuompsoN, M. D.: Potassium deficiency and
kwashiorkor. Lancet 2:1181, 1955. _

19. Mercorr, J., JaNEway, C. A., GAMBLE, ]J. L.,
FrENK, S., GorpiLLo, G., Ramos GALvaN, R.,
and Gomez, F.: Hypotonicity and intracellular
edema in severe chronic malnutrition with
recurrent diarrhea. A. M. A. J. Dis. Child. 92:
462, 1956.

20. TroweLL, H. C.: Clinical aspects of the treatment
of kwashiorkor. Ann. New York Acad. Sc. 57:
722, 1954.

21. RaouLT, A.: Clinical aspects of kwashiorkor in
French West Africa. Malnutrition in African
mothers, infants and young children. Report
of Second Inter-African (C. C. T. A.) Conference
of Nutrition. Gambia, 19562, H. M. S. 0.,
London, 1954, p 37.

22, GoMez, F.: Personal communication.
1956.

23. Hort, L. E., Jr.: Algunas reflexiones sobre el
problema de la deficiencia severa de proteinas
en los nifios. Memorias del II Congresoe Ceniro
Americano de Pediatria. San Salvador, 1954.

24. DEAN, R. F. A.: Advances in the treatment of
kwashiorkor. Bull. World Health Organ. 14:
798, 1956.

25. DeaN, R. F. A.: Treatment and prevention of

December,



September—October 1957]

kwashiorkor.
1953.

26. HoLEMANs, K., and LamsBrEcHTS, A.: Nitrogen
metabolism and fat absorption in malnutrition
and in kwashiorkor. J. Nutrition 56: 477, 1955.

27. BEHAR, M., ARROYAVE, G., TEJapa, C., VITER],
F., and ScriMspaw, N. S.: Desnutricién severa
en la infancia. Revista del Colegio Médico de
Guatemala 7:221, 1956.

28. VEGHELY1, P.: Activité pancréatique et carence
des protides. Acta Chir. Belg. supp. 2, p. 374,
1948,

29. MAcGALHAES CarvaLHO, J. pDE: Contribuicao ao
tratamento da distrofia pluricarencial hidro-
pigénica. Hospital, Rio de Janeiro 32: 307, 1947.

30. Scrimsuaw, N. S., Souies, R. L., BrREssaNI, R.,
Berar, M., Vireri, F., and ArroOvAVE, G.:
Vegetable protein mixtures for the feeding of

Bull. World Health Organ. 9: 767,

BEHAR, VITERI, AND SCRIMSHAW 515

infants and young children. In Amino Acid
Malnutrition. XIII Annual Protein Conference,
Rutgers University Press, 1957.

31. Gomez, F., RaMos GaLvaN, R., BIENVENT, B,
and Cravioro MURNoz, J.: Estudios sobre el
nifio desnutrido. X. La recuperacién del nifio
desnutrido, empleando proteinas de origen
vegetal y proteinas de origen animal. Informe
de 3 experiencias comparativas. Bol. Médico del
Hosp. Inf. 9:399, 1952,

32. GoMez, F., VELASCO ALZAGA, J., RaMos Gavvan,
R., CravIOTO, J., and FRENK, S.: Estudio sobre
el nifio desnutrido. XVII. Manifestaciones
psicolbgicas; comunicacién preliminar.  Bol.
Médico del Hosp. Inf. 11: 631, 1954.

33. GEBER, M., and DEaN, R. F. A.: Psychological
factors in the etiology of kwashiorkor. Bull.
World Health Organ. 12: 471, 1955,

Reprinted from THE AMERICAN JOURNAL OF CLINICAL NUTRITION
Sept.~Oct. issue, Vol. 5, No. 5, pp. 506-515, copyright 1957 and printed in the U.S.A.
Published by The American Journal of Clinical Nutrition, Inc., 11 E. 36 St., N. Y. 16



