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Severe Nutritional Deficiencies in Toddlers Resulting From
Health Food Milk Alternatives

Norman F. Carvalho, MBChB; Richard D. Kenney, MD; Paul H. Carrington, MMSc, PA-C; and
David E. Hall, MD

ABSTRACT. It is widely appreciated that health food
beverages are not appropriate for infants. Because of
continued growth, children beyond infancy remain sus-
ceptible to nutritional disorders. We report on 2 cases of
severe nutritional deficiency caused by consumption of
health food beverages. In both cases, the parents were
well-educated, appeared conscientious, and their chil-
dren received regular medical care. Diagnoses were de-
layed by a low index of suspicion. In addition, nutri-
tional deficiencies are uncommon in the United States
and as a result, US physicians may be unfamiliar with
their clinical features.

Case 1, a 22-month-old male child, was admitted with
severe kwashiorkor. He was breastfed until 13 months of
age. Because of a history of chronic eczema and perceived
milk intolerance, he was started on a rice beverage after
weaning. On average, he consumed 1.5 L of this drink
daily. Intake of solid foods was very poor. As this rice
beverage, which was fallaciously referred to as rice milk,
is extremely low in protein content, the resulting daily
protein intake of 0.3 g/kg/day was only 25% of the rec-
ommended dietary allowance. In contrast, caloric intake
was 72% of the recommended energy intake, so the di-
etary protein to energy ratio was very low.

A photograph of the patient after admission illustrates
the typical features of kwashiorkor: generalized edema,
hyperpigmented and hypopigmented skin lesions, ab-
dominal distention, irritability, and thin, sparse hair. Be-
cause of fluid retention, the weight was on the 10th
percentile and he had a rotund sugar baby appearance.
Laboratory evaluation was remarkable for a serum albu-
min of 1.0 g/dL (10 g/L), urea nitrogen <0.5 mg/dL (<0.2
mmol/L), and a normocytic anemia with marked aniso-
cytosis. Evaluation for other causes of hypoalbuminemia
was negative.

Therapy for kwashiorkor was instituted, including
gradual refeeding, initially via a nasogastric tube because
of severe anorexia. Supplements of potassium, phospho-
rus, multivitamins, zinc, and folic acid were provided.
The patient responded dramatically to refeeding with a
rising serum albumin and total resolution of the edema
within 3 weeks. At follow-up 1 year later he continued to
do well on a regular diet supplemented with a milk-
based pediatric nutritional supplement.

The mortality of kwashiorkor remains high, because of
complications such as infection (kwashiorkor impairs
cellular immune defenses) and electrolyte imbalances
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with ongoing diarrhea. Children in industrialized coun-
tries have developed kwashiorkor resulting from the use
of a nondairy creamer as a milk alternative, but we were
unable to find previous reports of kwashiorkor caused
by a health food milk alternative. We suspect that cases
have been overlooked.

Case 2, a 17-month-old black male, was diagnosed with
rickets. He was full-term at birth and was breastfed until
10 months of age, when he was weaned to a soy health
food beverage, which was not fortified with vitamin D or
calcium. Intake of solid foods was good, but included no
animal products. Total daily caloric intake was 114% of
the recommended dietary allowance. Dietary vitamin D
intake was essentially absent because of the lack of vi-
tamin D-fortified milk. The patient lived in a sunny,
warm climate, but because of parental career demands,
he had limited sun exposure. His dark complexion fur-
ther reduced ultraviolet light-induced endogenous skin
synthesis of vitamin D.

The patient grew and developed normally until after
his 9-month check-up, when he had an almost complete
growth arrest of both height and weight. The parents
reported regression in gross motor milestones. On admis-
sion the patient was unable to crawl or roll over. He
could maintain a sitting position precariously when so
placed. Conversely, his language, fine motor-adaptive,
and personal-social skills were well-preserved. General-
ized hypotonia, weakness, and decreased muscle bulk
were present. Clinical features of rickets present on ex-
amination included: frontal bossing, an obvious rachitic
rosary (photographed), genu varus, flaring of the wrists,
and lumbar kyphoscoliosis. The serum alkaline phos-
phatase was markedly elevated (1879 U/L), phosphorus
was low (1.7 mg/dL), and calcium was low normal (8.9
mg/dL). The 25-hydroxy-vitamin D level was low (7.7
pg/mL) and the parathyroid hormone level was markedly
elevated (114 pg/mL). The published radiographs are di-
agnostic of advanced rickets, showing diffuse osteope-
nia, frayed metaphyses, widened epiphyseal plates, and a
pathologic fracture of the ulna. The patient was treated
with ergocalciferol and calcium supplements. The pub-
lished growth chart demonstrates the dramatic response
to therapy. Gross motor milestones were fully regained
within 6 months. The prominent neuromuscular mani-
festations shown by this patient serve as a reminder that
rickets should be considered in the differential diagnosis
of motor delay.

Nutritional rickets remained a major pediatric health
scourge in the United States until the late 1920s, when
vitamin D fortification of commercially prepared milk
was introduced. Milk remains the main source of exoge-
nous vitamin D for toddlers. It is prudent to ensure that
any beverage given to a toddler in place of milk is forti-
fied with vitamin D. These nutritional diseases, which
are associated with considerable morbidity and possible
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mortality, are entirely preventable. A dietary history and,
when necessary, dietary counseling remains an essential
component of health maintenance visits. The health food
beverages used by these families stated on the container
that they were not intended for use as infant formulas.
We contend that beverages not containing appropriate
quantities of protein, vitamins, and minerals for toddlers,
which could be reasonably perceived as milk alternatives
by the public, should carry a warning label as to their
inappropriateness for this age group. Pediatrics 2001;
107(4). URL: http://www.pediatrics.org/cgi/content/full/
107/4/e46; rickets, kwashiorkor, nutrition disorders, defi-
ciency diseases, soy proteins, rice, beverages, health food,
specialized foods, milk.

ABBREVIATIONS. CRP, C-reactive protein; RDA, recommended
dietary allowance.

evere nutritional deficiencies are common in

developing countries.!? In the United States,

although poverty occurs, social nutritional pro-
grams ensure the availability of food. As a result,
nutritional ignorance rather than simple food depri-
vation is involved in a significant proportion of re-
ported cases of severe undernutrition in the United
States.> By providing regular screening, nutritional
education, and supplemental nutrition, the Special
Supplemental Nutrition Program for Women, In-
fants, and Children has successfully reduced the
prevalence of undernutrition.® US physicians may
now be unfamiliar with the clinical features of spe-
cific nutritional deficiencies. Cases described in the
literature are often diagnosed at an advanced stage,
after they were initially overlooked.>”# The 2 pa-
tients reported below were detected at a late stage
despite regular medical care. Although the relative
rarity of these conditions is a welcome situation, these
conditions are not yet extinct in our society.3>7-14 A
heightened level of vigilance is required so that nu-
tritional deficiency, which may result in severe life-
threatening complications, is not overlooked.

CASE REPORTS

Case 1

A 22-month-old male child was admitted with a diagnosis of
kwashiorkor. He had had intermittent eczema since 2 weeks of
age. He came from a middle-class, well-educated family with a
stable social environment.

He was almost exclusively breastfed until ~13 months of age.
Soft foods, such as cereal and vegetables, were offered starting at
5 months of age, but typically, he ate only 1 or 2 teaspoonfuls a
day. After weaning, he was given whole cow’s milk. His mother
attributed several episodes of vomiting to the milk. Furthermore,
she was concerned that the milk would worsen his eczema. There-
fore, she discontinued the whole milk and started a rice beverage,
which she inaccurately named rice milk.

On average he consumed 1.5 L of the rice drink daily but
continued to typically eat only 2 teaspoonfuls of solid foods per
day. His daily protein intake was estimated to be 3 g (2.6 g of
protein from the rice drink and 0.4 g of protein from other sourc-
es). Average daily caloric intake was 790 calories per day (780
calories from the rice drink and 10 calories from other sources).

The patient reportedly grew well during infancy, but poor
weight gain had been noted during the second year of life. At ~21
months of age, he developed intermittent periorbital swelling,
which later progressed to anasarca. He developed worsening skin
lesions (assumed to be worsening of his eczema). His hair became
thinner and sparse. Two weeks before admission, he became
increasingly irritable, less active, and started drinking poorly. The
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mother denied any history of diarrhea or bulky, greasy stools. In
fact, she reported that he tended to be constipated and had hard,
formed stools. Several episodes of vomiting occurred during the 3
days before admission. There was no fever.

On admission, he had typical features of kwashiorkor: gener-
alized edema, hyperpigmented and hypopigmented skin lesions,
irritability, and thin, sparse hair (Fig 1). The patient was afebrile
on admission (37.3°C rectally) and remained normothermic
throughout the hospitalization. Bilateral otitis media with effusion
was present on examination. Weight was 10.8 kg (10th percentile)
and height was 81 cm (5th percentile). Hepatomegaly was not
detected; however, edema of the abdominal wall and generalized
abdominal distention complicated the abdominal examination.
The rest of the examination was normal.

Serum albumin was 1.0 g/dL (10 g/L). Other serum laboratory
findings included: potassium, 3.4 mmol/L; urea nitrogen, <0.5
mg/dL (<0.2 mmol/L); phosphorus, 2.2 mg/dL (0.71 mmol/L);
alkaline phosphatase, 104 U/L; and zinc, 32.2 ug/dL (4.9 mmol/L;
normal range: 60-130 pg/dL). C-reactive protein (CRP) was <4
mg/L (<0.4 mg/dL). The hematologic findings were as follows:
white blood cell count, 11 500 cells/mm?3 with normal differential
count; hemoglobin, 8.0 g/dL (80 g/L); mean cell volume, 78.4 fL;
red blood cell distribution width, 16.7%; and marked anisocytosis.

The patient was evaluated for other causes of hypoproteinemia.
Except for hypoalbuminemia, the liver function tests were normal.
Prothrombin time was not prolonged. In view of the absence of
signs of systemic inflammation (no fever, normal CRP, normal
white blood cell count), cytokine-induced hypoalbuminemia was
considered unlikely. There was no proteinuria. Stool a-1-antitryp-
sin was not elevated, thus ruling out protein-losing enteropathy.
Stool was negative for occult blood and no white blood cells were
seen on a stool smear.

Therapy for kwashiorkor was instituted, including gradual
refeeding, initially via nasogastric tube because of severe anorexia.
Supplements of potassium, phosphorus, multivitamins, zinc, and
folic acid were provided. The zinc dose used was 1 mg of elemen-
tal zinc per kg per day. The zinc level had normalized (69.0 ug/dL
[10.6 wmol/L]) after 5 weeks of supplementation. Normal zinc
levels were documented 6 and 12 months later without continued
zinc supplementation.

The patient received a 10-day course of oral cotrimoxazole for
his otitis media with effusion. Initially a nasogastric electrolyte
infusion was commenced. This was well-tolerated; thus, a soy-

Fig 1. A 21-month-old with generalized edema, skin lesions, and
hair loss because of kwashiorkor.
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based toddler formula was started on the second day at 80 mL/
kg/day. Subsequently, this was increased to 120 mL/kg/day on
the fifth day. The nasogastric feeds were tapered as oral intake
improved. The patient was later switched to a milk-based pediat-
ric nutritional supplement. Animal proteins are a better choice for
refeeding because soybeans are deficient in methionine. The pa-
tient responded dramatically. On day 11, serum albumin had
increased to 1.8 g/dL (18 g/L), with mild residual edema (a trace
of peripheral edema and mild periorbital edema on awakening).
He was drinking 1 L of the milk-based pediatric formula daily and
had started eating solid foods. He was discharged from the hos-
pital and continued to make an uncomplicated recovery. He had
no apparent physical sequelae at follow-up at 24 months of age,
when his weight was 11.5 kg (20th percentile) and his height was
83 cm (5th percentile).

Case 2

A 17-month-old black male was diagnosed with rickets. He was
born at term (birth weight: 4.18 kg) and was initially breastfed.
Vegetable infant foods were introduced at 4 months of age. At 10
months of age, he was weaned from the breast and began a soy

beverage, which his parents drank in place of milk, because of
their taste preferences. The patient consumed a vegan diet, with-
out intake of any animal products. Foods regularly eaten included
tofu, sweet potatoes, potatoes, spaghetti, fig bars, infant cereal,
bananas, strawberries, and other fruits and vegetables. On an
average day, he drank 900 mL of the soy beverage, which was not
fortified with vitamin D or calcium. Total daily caloric intake was
estimated at 1530 calories, which is 114% of the recommended
dietary allowance (RDA).'> The diet was also adequate in fat and
carbohydrate content (108% and 117% RDA, respectively) and was
high in protein (335% RDA). Additional analysis showed that
vitamin D was essentially absent (0% RDA) because of the lack of
vitamin D-fortified milk. The only significant source of calcium
came from the infant cereal, which provided ~450 mg daily (57%
RDA).

The parents were well-educated and the home environment
was stable. The mother worked long hours at her home business
and spent very little time outdoors. As a result, opportunities for
sun exposure for her child were limited.

The child was seen on a regular basis by his pediatrician and
was growing normally until his 9-month checkup (Fig 2). There-
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